
Journal of Child and Family Studies (2020) 29:1804–1817
https://doi.org/10.1007/s10826-020-01709-1

ORIGINAL PAPER

Lay-worker Delivered Home Visiting Promotes Early Childhood
Development and Reduces Violence in Rwanda: A Randomized Pilot

Dale A. Barnhart1 ● Jordan Farrar2 ● Shauna M. Murray2 ● Robert T. Brennan2,3
● Cara M. Antonaccio2

●

Vincent Sezibera4 ● Charles Ingabire5 ● Kalisa Godfroid5
● Stephanie Bazubagira5 ● Odette Uwimana5 ●

Alex Kamurase6 ● Briana Wilson6
● Laura B. Rawlings6 ● Aisha Yousafzai7 ● Theresa S. Betancourt2

Published online: 10 May 2020
© Springer Science+Business Media, LLC, part of Springer Nature 2020

Abstract
Early child development (ECD) programs are increasingly combined with targeted cash transfers for poor households to
break intergenerational poverty. However, few evidence-based, scalable, and sustainable ECD programs that complement
cash transfer programs exist in in low- and-middle-income countries. We conducted a cluster-randomized pilot study to
assess whether Sugira Muryango, a strengths-based home-visiting intervention to promote child development and prevent
violence among children aged 6–36 months, could be delivered by community-based lay workers to poor families
participating in Rwanda’s cash-for-work Vision Umurenge Program (VUP). Data collection occurred among 38 families at
baseline, endline, and 6 months after the intervention and included child-level (child engagement, caretaking, and health and
development), caregiver-level (family unity and mental health) and household-level (water and sanitation practices and
family conflict) outcomes. We compared trajectories of Sugira Muryango families vs. families receiving the cash transfer
only over time using mixed-effect models. Sugira Muryango children experienced significantly greater ECD engagement
than children in control families and marginally significant reductions in exposure to violent disciplinary methods. Sugira
Muryango caregivers reported greater shared decision-making between parents and marginally significant improvements in
family unity and anxiety. Conflict within intervention households halved between baseline and follow-up. Satisfaction was
high. This randomized pilot demonstrates that Sugira Muryango can be delivered by community-based lay workers,
improves access to nurturing care and stimulation among children living in poverty, and may reduce intra-family conflict. A
large-scale effectiveness study is underway to assess the intervention’s impact on child development and health outcomes.

Keywords Early childhood development ● Home-visiting ● Community health workers ● Rwanda ● Social protection ● Social
safety nets

Highlights
● This study describes a randomized pilot study of Sugira Muryango, a strengths-based home-visiting intervention to

promote child development among vulnerable children in Rwanda.
● The pilot study demonstrated that Sugira Muryango can be successfully delivered by community-based lay workers.
● This pilot study also provides evidence that Sugira Muryango improves access to nurturing care and stimulation among

children living in poverty and may reduce intra-family conflict.
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Despite substantial progress in reducing global child mortality
(Requejo et al. 2015), today, over 250 million children under
5 years old in the developing world risk not reaching their full
potential because of deficient investments in nutrition, early
stimulation, early learning, and nurturing care, as well as due
to exposure to stress (Britto et al. 2017). When children are
born into poverty, they face increased risk of malnutrition,
infectious disease, exposure to family stress and violence, and
suboptimal development outcomes (Walker et al.
2011, 2007). These effects are often intergenerational, with
children raised in extreme poverty facing elevated risk of
poverty and poor mental and physical health outcomes as
adults (Black et al. 2017). Targeted early childhood inter-
ventions can help break intergenerational cycles of poverty by
preventing disability and promoting child development,
nutrition, and growth (Britto et al. 2017; Engle et al. 2011;
Walker et al. 2015). In addition to complementing the global
agenda to reduce child mortality (Chan 2013), promoting
child development also has the potential to improve mental
and physical wellbeing throughout the life course (Grantham-
McGregor et al. 2007; Kessler et al. 2010; Norman et al.
2012) and to reduce poverty in adulthood (Gertler et al. 2014;
Hoddinott et al. 2008).

Strategies for promoting child development are diverse
and include increasing coverage for key medical services,
improving child nutrition, protecting children from vio-
lence, and promoting environments and activities that sti-
mulate mental and social development. There is growing
evidence that multi-sectoral ECD interventions that span
several domains of child health and wellbeing (i.e. health,
nutrition, social protection, etc.) can be implemented at-
scale in LMICs (Britto et al. 2017). Successful programs
have been shown to improve children’s developmental
outcomes in a wide variety of settings including Bangladesh
(Aboud et al. 2013), Colombia (Attanasio et al. 2014),
Jamaica (Grantham-McGregor and Smith 2016), Pakistan
(Yousafzai et al. 2014), Peru (Josephson et al. 2017), the
Philippines (Armecin et al. 2006), and Uganda (Singla et al.
2015). These successful ECD interventions share several
traits that allow them to be effective, scalable, and sus-
tainable in resource-limited settings. They often use a home-
visiting approach, which can allow for individualized ser-
vices to be delivered to hard to reach families (Peacock
et al. 2013). They rely on task-shifting, where tasks tradi-
tionally conducted by specialized health professionals are
conducted by less specialized or lay workers receiving
targeted supervision and support (Lehmann et al. 2009).
Finally, these ECD programs are often integrated into
existing social services, which can both reduce costs of
operation and improve continuity of care for children and
families (Britto et al. 2017). When ECD programs are
integrated with existing social protection and poverty
reduction services (Arriagada et al. 2018; Attanasio et al.

2014) it can create additional opportunities to identify and
reach extremely vulnerable households. However, despite
highly prevalent violence towards children in LMICs
(UNICEF 2010), very few ECD interventions in LMICs
integrate violence reduction or prevention activities into
their curriculums (Efevbera et al. 2018; Mejia et al. 2017).

In Rwanda, where 38% of all households live in poverty
(National Institution of Statistics of Rwanda 2018) and 38%
of children under five are stunted (World Bank Group
2018), the National Early Childhood Development Program
(NECDP) is seeking to develop effective, scalable, and
sustainable ECD programs. To better address the needs of
vulnerable families with young children, the NECDP is
currently collaborating with the Vision 2020 Umurenge
Programme (VUP), the government’s flagship social pro-
tection program that provides cash-for-work opportunities
and direct support via cash transfers to Rwanda’s poorest
families. In this context and in collaboration with the
Rwandan government, we developed Sugira Muryango
(Strengthen the Family) a strengths-based, home-visiting
intervention designed to complement Rwanda’s existing
NECDP and VUP programs by promoting family
strengthening and child development among the most vul-
nerable families in Rwanda. While a previous open trial
showed that Sugira Muryango can be delivered to families
by bachelor’s level interventionists (Betancourt et al. 2018),
it was not known whether the intervention could be deliv-
ered by less specialized community based volunteers
(CBVs). This 38-family clustered randomized pilot study
was designed to assess whether Sugira Muryango can be
successfully delivered using CBVs and to provide pre-
liminary evidence on the impact of the intervention on key
outcomes and to inform the design of a larger cluster ran-
domized trial, currently under implementation.

Methods

Participants

Families were eligible to participate in Sugira Muryango if
they were eligible for the flagship Vision Umurenge Pro-
gram, which provides cash for work for families in the
lowest level (level one, indicating extreme poverty) of the
Rwandan government’s household socio-economic cate-
gorization system, Ubudehe; had a child aged 6–36 months;
and were willing to participate in the home-based inter-
vention. Exclusion criteria were severe and active crisis in
the family (e.g., divorce proceedings) or active mental
health crises among caregivers (e.g., active psychosis or
suicide attempts). A list of families who were eligible to
participate in the VUP was provided by local government
staff in the Rubona and Munyaga sectors of the Rwamagana
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District. Families were visited by study staff to confirm
eligibility for the study and enrollment in VUP. Because a
single CBV is expected to provide Sugira Muryango to up
to five families, enumerated families were grouped into
geographic clusters which included at least five families that
could feasibly be served by a single coach. To reach our
target sample of 40 families, we selected eight clusters to
participate in the trial and randomized each cluster to either
the intervention or VUP cash-only control arm. In each
cluster, five families were randomly selected for enrollment
in the study. If, at enrollment, families were no longer eli-
gible for the program or interested in participating, a
replacement family was randomly selected from the
remaining families in that cluster until no more families
were available. Families from the intervention arm were
also replaced if they moved away from the area after enu-
meration. Families in both the control and intervention arms
remained eligible and able to participate in VUP and other
social support programs throughout the duration of the trial.
In practice, all families in both the intervention and control
arms participated in the VUP program during the course of
the study. Families also received 3000 RWF (equivalent to
between 3–4 US$) for participation in each of the endline
and follows-up surveys.

Procedures

Intervention development

Sugira Muryango is an assets-based family intervention that
integrates material adapted from the Family Strengthening
Intervention for HIV (FSI-HIV), a parenting and family
home-visiting intervention developed and tested among
HIV-affected families in Rwanda (Betancourt et al.
2011a, b, 2014), and the WHO/UNICEF Care for Child
Development Packages (UNICEF & World Health Orga-
nization 2012). Sugira Muryango uses active coaching to
promote responsive parenting, reduce family conflict, and
increase caregivers’ abilities to access and navigate avail-
able resources. Sugira Muryango was developed for the
Rwandan context using input from local and international
ECD experts, Rwandan government stakeholders, and local
community advisory boards. To help families internalize
core skills, Rwandan songs and proverbs were incorporated
into the curriculum. Between November 2014 and June
2015, 20 families were enrolled in an open-trial pilot to
assess the feasibility of adapting the FSI-HIV intervention
to the needs of economically vulnerable families (Efevbera
et al. 2018). Lessons from this initial pilot study were used
to refine the Sugira Muryango curriculum and training
materials.

The final Sugira Muryango intervention consists of 12
modules targeting five key components: (1) Educating

caregivers on children’s development, nutrition, health, and
hygiene; (2) Coaching parents on responsive parenting and
“serve and return” interactions (Center on the Developing
Child 2007); (3) Reducing violence by promoting family
resilience in the face of adversity, positive parenting, and
skills in conflict resolution; (4) Strengthening parental
problem solving skills and social support through improved
navigation of available formal and informal resources; and
(5) Promoting early language learning and school readiness
(see Appendix). Modules are designed to be administered
consecutively and to be able to be completed in a single
60–90-min session; however, the number of sessions
required to complete the modules can be customized based
on each family’s needs, with a typical program including
one session every week over the course of 3–4 months. This
curriculum was reviewed by counterparts at the Ministry of
Gender and Family Promotion, the National Commission
for Children, UNICEF and Imbuto Foundation, the lead
government agencies and organizations involved in the roll
out of the NECDP.

Counselor training and supervision

CBVs were selected from the same communities as families
assigned to receive Sugira Muryango. CBVs were required
to be Rwandan; be 18 years of age or older; be able to read,
write, and count in Kinyarwanda; be committed to young
children and family values; have sufficient time to carry out
Sugira Muryango training and delivery; and be recom-
mended and approved by local community and authorities.
Candidates were nominated by village chiefs and elected to
the position during a village-level meeting. CBVs attended
a 2-week training session prior to delivering the interven-
tion. CBVs received expert supervision from the bachelor’s
level staff members with training in clinical psychology or
social work who had delivered the intervention in the pre-
vious open trial. Once every other week, supervisors visited
CBVs in their homes to provide supervision and pick-up
audio-recorded sessions. Supervisors listened to these
recordings to ensure that CBVs were delivering the inter-
vention with fidelity and provided CBVs with feedback to
improve their performance via phone conversations every
other week. During the 3rd and 6th week of the interven-
tion, supervisors provided CBVs with in-person shadowing
in families’ homes and provided feedback immediately after
the session. During months two and three of the interven-
tion, supervisors also facilitated monthly group discussions
with the CBVs at the cell or sector office to address com-
mon challenges and support group problem solving.
Supervisors received coaching from trained psychologists
who listened to audio recorded sessions and met with the
supervisors twice a month during fidelity assessment and
strengthening sessions. CBVs received a monthly stipend
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which covered communication between CBVs and expert
supervisors (5800 RWF), transport to houses (6000 RWF),
and compensation for an estimated 3 h of work per day
(15,000 RWF). These parameters for recruitment and
compensation were designed to be similar to existing
volunteer workforce norms for community health workers
and family focused community social workers, elements
essential to the potential scalability of the model.

Measures Comprehensive quantitative batteries were
administered verbally by expert supervisors immediately
before the intervention (baseline), immediately after the
intervention (endline), and 6 months after the intervention
(follow-up). The primary caregiver, identified as the care-
giver who stated that they knew the child best, was invited
to provide information on each child aged 6–36 months in
the household. If the primary caregiver was not available at
the time of the interview, a secondary caregiver was invited to
provide information on the child. Any self-identified care-
givers who consented to data collection and were available at
the time of the interview were invited to provide information
on family functioning, their mental health, knowledge related
to ECD, and household health practices. For intervention
households, the endline batteries also included questions
related to parental satisfaction with the intervention.

Child engagement

We hypothesized that increased child engagement through
early learning activities and responsive parenting would
mediate the relationship between Sugira Muryango and
improved child health and development outcomes. We
assessed child engagement through multiple measures.
Engagement in ECD activities reflected the number of dif-
ferent learning and school readiness activities among six
activities (reading or looking at books; telling stories;
singing songs; going outside; playing; or naming, counting,
or drawing) the child was engaged in during the past three
days prior to assessment. These items were taken from the
Multiple Indicator Cluster Survey (MICS), a standardized
survey used to assess child health and development in over
100 LMICs (UNICEF 2018). To assess the quality and
availability of stimulating activities in the home environ-
ment, we used a version of the Home Observation for
Measurement of the Environment (HOME) inventory
(Bradley and Corwyn 2005) adapted for use in Uganda
(Singla et al. 2015). This adapted inventory was calculated
as a sum of 43 yes–no items and demonstrated adequate
reliability (Cronbach’s α= 0.73). We assessed responsive
parenting using the Observation of Mother-Child Interac-
tion (OMCI) tool (Rasheed and Yousafzai 2015). This 19-
item tool assessed the number of times various behaviors
(e.g., caregiver shows positive touch, child smiles at

caregiver) were observed during a 5-min caregiver–child
interaction by a well-trained local research assistant. Items
were scored using a four-point Likert scale (never= 0, 1–2
times= 1, 3–4 times= 3, 5 times= 4), exhibited good
reliability (Cronbach’s α= 0.83), and were summed to
calculate the total score.

Caretaking indicators

To assess the impact of our intervention on positive par-
enting and use of harsh disciplinary practices compared to
desirable practices, we used indicators for inadequate car-
etaking and child discipline practices from the MICS Child
Development and Child Disciplinary Modules (UNICEF
2010). Inadequate caretaking was defined as being left alone
or in the care of another child under the age of 10 in the past
week. Exposure to violent disciplinary practices was
defined as the child having experienced being insulted,
shouted or screamed at, shook, slapped, or beat as a form of
punishment. Exclusive exposure to nonviolent disciplinary
practices was defined as the child having experienced no
forms of violent discipline and at least one of nonviolent
disciplinary practices, which included restricting the child’s
privileges, explaining why what the child did was wrong, or
giving the child work (Kessler et al. 2010).

Child health indicators

To assess the impact of the intervention on child health, we
investigated the prevalence of diarrhea, fever, or cough
within the last 2 weeks. Among parents of children
reporting illness, we also assessed whether parents sought
medical care from a health facility. To assess children’s
nutritional status, we calculated a dietary diversity score
reflecting the number of food groups (out of seven) the child
had consumed in the past week (USAID et al. 2008).

Child development measures

We assessed cognitive, social, and physical development
using the gross motor, fine motor, and language subscales
of the Malawi Developmental Assessment Tool (MDAT)
(Gladstone et al. 2010) and the communication, gross
motor, fine motor, problem solving, and personal social
subscales from the Ages and Stages Questionnaire-3 (ASQ-3)
(Squires et al. 2009). For each subscale, we calculated age-
standardized z-scores using means and standard deviations
obtained from Malawi for the MDAT (Gladstone et al.
2010) and from Zambia and South Africa for the ASQ-3
(Hsiao et al. 2017). The MDAT exhibited excellent relia-
bility for the gross motor (Cronbach’s α= 0.91), fine motor
(Cronbach’s α= 0.92), and language (Cronbach’s α= 0.95)
subscales. Because the ASQ-3 uses a distinct set of
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questions for different age groups, our sample size was not
sufficient to assess the internal reliability of the ASQ;
however, when comparing z-scores for the MDAT and the
ASQ-3, we observed significant and positive correlations
between the language and communication subscales (r=
0.63), the fine motor subscales (r= 0.58), and the gross
motor subscales (r= 0.61).

Family functioning

To assess the impact of Sugira Muryango on family func-
tioning, we assessed shared decision making between
caregivers, family unity, and presence of household conflict.
Among households with a dual-caregiver mother–father
structure, we assessed shared decision making between
parents using items adapted from the Demographic and
Health Surveys Women’s Status Modules (Measure DHS &
ICF International 2013) by calculating the percentage of
seven household decisions (e.g., “who usually makes
decisions about what the child eats,” “who usually makes
decisions about major household purchases”) where part-
ners indicated that they shared equally in decision making.
We used a 12-item version of a locally developed scale
to assess family unity (kwizerana) (Betancourt et al.
2011b, a, 2018; Chaudhury et al. 2016). Both the shared
decision making (Cronbach’s α= 0.86) and the family unity
(Cronbach’s α= 0.95) scales demonstrated high reliability.
Presence of family conflict was defined as having at least
one caregiver in the home report serious conflict in the
household (arguing, shouting, screaming, hitting, or vio-
lence or abuse due to alcohol or drug problems) in the past
6 months and was analyzed at the household level.

Caregiver mental health

Among caregivers, we assessed mental health status using
the Hopkins Symptom Checklist (HSCL) for internalizing
behaviors (Cronbach’s α= 0.93), including the depression
(Cronbach’s α= 0.88) and anxiety (Cronbach’s α= 0.87)
subscales (Hesbacher et al. 1980). The scale and its clinical
thresholds were previously validated for use in Rwanda
(Bolton 2001). We also used an adapted Difficulties in
Emotion Regulation scale (Gratz and Roemer 2004), which
exhibited high reliability after omitting reverse-coded items
(Cronbach’s α= 0.92). The decision to omit reverse-coded
items was based on poor psychometric properties of the
reverse-coded items and is supported by previous research
suggesting that negatively-worded items can be interpreted
differently when they are translated into different languages
and cultures (Lindwall et al. 2012; Schmitt and Allik 2005;
Watkins and Cheung 1995) and that negatively-worded
items in the DERS may contribute to method effect bias
(Bardeen et al. 2016).

Caregiver knowledge of ECD

To assess the impact of the intervention on caregiver
knowledge of ECD, we calculated the percentage of correct
responses among nine yes–no items taken from the Rwan-
dan knowledge, attitudes, and practices on early nurturing
of children questionnaire (Ministry of Health, UNICEF
2014).

Household health practices

At the household level, we assessed self-reported access to
health insurance among children in the household and
Water, Sanitation, and Hygiene (WASH) indicators
including use of improved water source (e.g., piped water,
covered well), use of improved sanitation source, (e.g., pit
latrine), appropriate water treatment (e.g., boiling), and
presence of a handwashing station with soap (World Health
Organization & UNICEF 2006).

Data Analysis

Respondent characteristics at baseline were examined
among all respondents. We compared the trajectories of
outcomes over time among families receiving the Sugira
Muryango intervention and control families using linear
mixed models for continuous outcomes and generalized
linear mixed models with a logit link and binomial dis-
tribution for binary outcomes (Fitzmaurice et al. 2011). We
modeled time using discrete indicators and used Wald tests
to assess the joint null hypothesis that there were no dif-
ferences over time between the treatment and control groups
at both endline and follow-up. For outcomes assessed at the
child level, we included a random effect for cluster and
family and adjusted for household structure, child sex, child
age at baseline, and presence of birth complications or
preterm birth. For outcomes assessed at the caregiver level,
we included random effects for randomization cluster,
family, and caregiver and adjusted for family structure,
caregiver age at baseline, caregiver relation to child, and
caregiver educational attainment. For outcomes assessed at
the household level, we included random effects for ran-
domization cluster and family and adjusted for family
structure. We used multiple imputation by chained equa-
tions to impute item-level missingness (as would occur
when a single item was missing from a scale) and total
outcome missingness (as would occur if a respondent was
unavailable at a given time point) (Plumpton et al. 2016;
Royston 2014). Regression-based multiple imputation
methods have been demonstrated to perform well even in
sample sizes as small as 20 (Barnes et al. 2006), and for-
mulas and additional details on calculating degrees of
freedom in multiply imputed data can be found in van

1808 Journal of Child and Family Studies (2020) 29:1804–1817



Ginkel and Kroonenberg (2014). Our exclusion of families
who migrated from their cluster between the time of enu-
meration and the time of enrollment in the intervention but
not control arm could have introduced selection bias into
our study, so we conducted a sensitivity analysis where we
also excluded the two control families who moved between
enumeration and enrollment. Finally, to assess the accept-
ability of delivering Sugira Muryango using CBVs rather
than bachelor’s level interventionists, we used Fisher’s Exact
tests to compare parental satisfaction reported in the current
trial to parental satisfaction reported in our previous open
trial (Betancourt et al. 2018). Qualitative interviews with
caregivers who received the intervention were also collected
at this time but will be reported on elsewhere. All analyses
were conducted using STATA 15 (StataCorp 2017).

Results

Participants and Sample Characteristics

Of the 227 Households identified from the list of families
eligible for VUP public works, 83 were also eligible for
participation in the trial. The eight clusters selected for
randomization included 50 families. We enrolled 18 of the
23 families from the intervention clusters and 19 of the 27
families from the control clusters (Fig. 1). Forty-one chil-
dren and 64 caregivers participated in at least one round of
data collection. Caregiver participation in data collection
was similar in both the intervention and control groups at
baseline (25 versus 26), endline (29 versus 31), and follow-
up (30 versus 29). There were no significant differences
between the intervention and control groups in family
structure, caregiver relation to child, caregiver age, or
caregiver education (Table 1). All intervention families

completed all 12 modules before endline assessment.
Relative to the control group, children in the intervention
group were more likely to be male, less likely to have been
premature or reported birth complications, and were sig-
nificantly younger (t(39)= 2.25, p= 0.03) though the dif-
ference was small in magnitude. One child in the
intervention group reported to be 6 months old at baseline
was later determined to have been 5 months old at baseline,
but was retained in the study.

Child Engagement, Caretaking, Health, and
Development

Compared to control children, children receiving Sugira
Muryango experienced significantly greater improvements
in child engagement when assessed by engagement in ECD
activities (F(2, 2161.9)= 6.95, p= 0.001), the HOME
(F(2, 726.8)= 4.63, p= 0.01), and the OMCI (F(2,
77,6597.6)= 4.54, p= 0.01) (Table 2). At endline, children
in the intervention group were engaged in more ECD
activities in the last 3 days (4.3 vs. 3.3), had higher HOME
scores (29.3 vs. 23.5), and exhibited greater improvements
in OMCI scores compared to the control group. There were
no significant changes in either the proportion of children
who experience inadequate caretaking or who experienced
the exclusive use of nonviolent punishment. Despite similar
prevalences of violent punishment among children in
intervention (63%) and control households (78%) at base-
line, by endline violent punishment among children in
intervention households (32%) was about a third of that in
control households (93%). However, at follow-up visit the
difference between the proportion of children experiencing
violent punishment in intervention (40%) and control (60%)
households had diminished such that the test for an overall
difference over time was only marginally significant.

227 Households iden�fied from VUP public works
beneficiary list

83 eligible households grouped into 13 clusters

8 clusters selected for par�cipa�on
(50 families)

4 clusters randomized to interven�on
(23 families)

19 interven�on households

4 families moved out of area

4 clusters randomized to control
(27 families)

19 control households

2 families with children outside age range
5 families declined to par�cipate

1 family excluded due to capping cluster size at 5

144 households failed to meet
eligibility criteria

Fig. 1 Participant selection
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Generally, children receiving Sugira Muryango did not
experience different health or development outcomes com-
pared to children in the control arm—dietary diversity,
prevalence of diarrhea, and prevalence of fever were similar
in the two groups across all time points. Although the pre-
valence of cough exhibited a significantly different trend
over time (F(2, 19,849.5)= 3.70, p= 0.0248) this difference
largely reflected a low baseline prevalence in the interven-
tion arm rather than a positive effect of the intervention.
Although not significant, parents in the intervention group
were markedly more likely to seek health care for their
children who experienced diarrhea, fever, or cough than
parents in the control group at both baseline and endline. In
this small pilot study with a 6-month follow-up, we did not
observe significant‘ differences in physical, cognitive, or
social development as measured by the MDAT or the ASQ.

Family Strengthening, Caregiver Mental Health, and
Knowledge about ECD

Among caregivers living in households with a dual
mother–father caregiver structure, shared decision making

increased significantly in intervention households relative to
control households (F(2, 33.0)= 3.37, p= 0.047), Table 3).
Caregivers in intervention households also reported mar-
ginally greater increases in family unity, and family unity in
intervention households continued to improve in interven-
tion households even after the end of the intervention.
Similarly, the proportion of household reporting serious
family conflict was very stable in the control group but
more than halved in the intervention group (24 to 9%),
although the trend over time was not significant (Table 4).
Caregivers in intervention households also experienced
marginally significant decreases in internalizing problems
and anxiety (Table 3). While non-significant, depression
and DERS also decreased in the intervention arm, but
remained stable in the control arm. Caregivers receiving the
intervention also reported a non-significant improvement in
knowledge about ECD, while knowledge remained stable
among controls.

Household Health Practices

The intervention and control households did not differ in
terms of access to insurance, improved water sources, or
improved sanitation sources (Table 4). We observed a
significant change in the proportion of intervention
households using a water treatment method (F(2,
23,943.1)= 3.19, p= 0.04), which was driven by dif-
ferences at endline (68 vs. 8%) but not sustained at
follow-up (32 vs. 24%). While not reaching the p < 0.05
level of statistical significance, intervention households
were three times as likely to have a handwashing station
with soap at the 6-month follow up compared to control
households (15 vs. 5%).

Sensitivity Analysis

Results were substantively unchanged in a sensitivity ana-
lysis where we excluded families from the control arm who
moved between enumeration and enrollment.

Caregiver Satisfaction

At the end of the program, 29 caregivers from intervention
households reported on being satisfied (vs. dissatisfied or
neutral) with the intervention. Compared to caregivers in
the open trial who received an intervention delivered by a
bachelor’s level interventionist, caregivers who received the
intervention delivered by CVBs were equally likely to
report overall satisfaction (100 vs. 97%), satisfaction with
the information gained (100 vs. 97%), satisfaction with the
information content (93 vs. 100%), a willingness to return
to the program in the future (86 vs. 97%), and a feeling that
Sugira Muryango met their needs (79 vs. 80%). In both

Table 1 Descriptive statistics at baseline by intervention arm

Intervention
N (%)
Mean (SD)

Control
N (%)
Mean (SD)

p value

Households N= 19 N= 19

Family structure

Single caregiver 6 (32%) 7 (37%) 1.00

Dual mother/father 10 (53%) 10 (53%)

Other dual caregivers 3 (16%) 2 (11%)

Caregivers N= 32 N= 32

Relationship to child 0.83

Biological mother 19 (59%) 17 (53%)

Biological father 7 (22%) 9 (28%)

Grandparent 6 (19%) 5 (16%)

Aunt/uncle 0 (0%) 1 (3%)

Age 39 (13) 39 (12) 0.96

Educational status 0.17

No school

<6 years primary 7 (22%) 7 (22%)

≥6 years primary 20 (62%) 20 (62%)

Secondary/
vocational school

1 (3%) 1 (3%)

Children N= 19 N= 22

Male 10 (53%) 8 (36%) 0.35

Age (month) 21 (7.9) 26 (6) 0.030

Premature/birth
complications

3 (16%) 8 (36%) 0.17

Categorical variables were assessed using Fisher’s Exact Test.
Continuous variables were assessed using a two-sample t-test
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groups, all caregivers reported satisfaction with the sessions
and with their facilitators, and all would recommend the
Sugira Muryango intervention to their neighbor or friend.
Caregivers who received the intervention from the CBV
were significantly less likely to be satisfied with the length
of the sessions (86 vs. 100%, p= 0.05), with an equal
number of families expressing a desire for longer sessions
as for shorter sessions. Despite these high levels of satis-
faction, conversations with caregivers, CBVs, and super-
visors revealed many ways to improve the intervention,
including helping families identify and access available
social supports; providing CBVs with additional training,
supervision, and support; placing greater emphasis on father
engagement; and providing additional follow-up sessions to
encourage long-term behavior change.

Discussion

This pilot study demonstrates that Sugira Muryango is a
feasible and acceptable family home visiting intervention.
While this pilot was underpowered to detect significant dif-
ferences in child health or development outcomes as well as
differences in many process outcomes of interest, we did
observe large and statistically significant improvements in
child engagement among children receiving Sugira Mur-
yango. Because increased child engagement in ECD is
hypothesized to mediate the relationship between Sugira
Muryango and improved child development outcomes, this
finding suggests that Sugira Muryango may be an effective
intervention for improving child development outcomes
among economically vulnerable families in Rwanda. In

Table 3 Model-based population estimates and (95% CI) for key outcomes among caregivers (N= 64)

Intervention Control p valuea

Baseline Endline Follow-up Baseline Endline Follow-up

% of tasks with shared decision makingb 38 (21, 55) 52 (33, 71) 57 (38, 75) 61 (45, 78) 40 (25, 56) 48 (32, 64) 0.05

Family unity 2.3 (2.0, 2.6) 3.0 (2.7, 3.3) 3.2 (2.9, 3.5) 2.5 (2.2, 2.8) 2.9 (2.6, 3.2) 2.9 (2.6, 3.2) 0.09

HSCL internalizing 2.0 (1.8, 2.2) 1.9 (1.7, 2.1) 1.8 (1.6, 2.0) 1.8 (1.6, 2.0) 1.9 (1.7, 2.0) 1.8 (1.7, 2.0) 0.08

Hopkins Symptom Checklist: anxiety 2.1 (1.8, 2.3) 1.9 (1.7, 2.2) 1.9 (1.6, 2.1) 1.7 (1.5, 2.0) 1.9 (1.6, 2.1) 1.9 (1.7, 2.1) 0.06

Hopkins Symptom Checklist: depression 2.0 (1.8, 2.2) 1.9 (1.7, 2.1) 1.8 (1.6, 2.0) 1.8 (1.6, 2.0) 1.8 (1.7, 2.0) 1.8 (1.6, 2.0) 0.22

Difficulties with emotional regulation 2.4 (2.1, 2.7) 2.3 (2.0, 2.5) 2.0 (1.8, 2.3) 2.3 (2.0, 2.5) 2.4 (2.2, 2.7) 2.3 (2.0, 2.5) 0.17

% correct on knowledge and
attitudes on ECD

73 (67, 79) 84 (78, 90) 83 (77, 89) 76 (69, 82) 78 (73, 84) 75 (69, 80) 0.12

Outcomes analyzed using a linear mixed, included random intercepts random intercepts cluster, household, and caregiver and were adjusted for
family structure, caregiver’s age at baseline, educational attainment, and relation to child
aTest for treatment by time interaction
bAmong caregivers living in households with a mother and father

Table 4 Estimated percentages for hygiene and sanitation outcomes from logistic mixed models adjusted for family structure with random
intercepts for cluster and household (N= 38)

Intervention Control Test for treatment by
time interaction

Baseline Endline 6-month
follow-up

Baseline Endline 6-month
follow-up

Children are insured (%) 89 (44, 99) 94 (54, 99) 99 (74, 100) 98 (61, 100) 100 (77, 100) 100 (77, 100) 0.66

Uses improved water
source (%)

79 (32, 97) 72 (26, 95) 94 (57, 99) 89 (45, 99) 90 (49, 99) 99 (76, 100) 0.89

Uses improved sanitation
source (%)

85 (62, 95) 85 (62, 95) 80 (57, 93) 64 (40, 83) 85 (61, 95) 63 (40, 81) 0.64

Treats water (%) 26 (8, 58) 68 (37, 89) 32 (11, 64) 25 (7, 59) 8 (1, 35) 24 (7, 57) 0.04

Handwashing station with
soap (%)a

– 2 (0, 83) 15 (2, 68) – 5 (0, 68) 5 (0, 69) 0.54

Report of family conflict (%) 24 (6, 60) 13 (3, 46) 9 (1, 38) 45 (15, 80) 55 (21, 85) 47 (16, 80) 0.52

aNo household had handwashing station with soap at baseline; standard errors not available. Model was fit for endline and 6-month follow-up
timepoints only
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comparison with our previous open trial, where the inter-
vention was delivered by bachelor’s-level interventionists,
families receiving Sugira Muryango in the present study had
similar HOME (28 vs. 27) and OMCI (43 vs. 40) scores
during follow-up (ECD activities in the past 3 days was not
reported in the open trial). These findings, in conjunction with
the high caregiver satisfaction, suggests that delivering Sugira
Muryango using CBVs is a feasible strategy for scale-up.

In addition to observing improved ECD engagement
among children, our data suggests that Sugira Muryango
may reduce family conflict and promote nonviolent family
functioning. The proportion of families receiving Sugira
Muryango who reported conflict in the home more than
halved between baseline and follow-up, and the proportion
of children experiencing violent discipline also decreased.
Concurrently, caregivers in intervention families reported
increased shared decision making; improved family unity;
and decreasing levels of depression, anxiety, and difficulties
in emotion regulation. These outcomes remained stable over
time among control families. Although many of these
findings did not reach statistical significance in this small
pilot study, the direction of these associations was con-
sistent and magnitude of the differences was often large,
suggesting that the Sugira Muryango intervention has the
potential to produce meaningful improvements in family
functioning.

Evidence for change among health-related outcomes was
mixed. Among outcomes requiring access to material
resources, such as adequate caretaking, dietary diversity,
access to an improved water source, and use of improved
sanitation sources, we did not observe improvements. In
contrast, among health-related outcomes that primarily
required behavior change, such as presence of a hand-
washing station, use of appropriate water treatment, and
care-seeking behavior for diarrhea, fever, and cough, we
observed differences between the two groups that were
large in magnitude, though they were not always significant
or sustained over time. These findings may suggest that,
although Sugira Muryango can promote behavior change,
other structural interventions may be necessary for vulner-
able families to be able to provide their children with ade-
quate, food, sanitation, hygiene, and childcare. Although
this study did not include a “pure control” arm that received
neither Sugira Muryango nor the VUP cash transfer pro-
gram, previous research suggests that VUP participation can
increase households’ access to food and livestock, which
may help to address some of these barriers (Hartwig 2014),
and current improvements to VUP, such as the recent
introduction of a nutrition support grant and plans to pro-
vide childcare to public works households, may further
improve the effectiveness of the VUP cash-transfer pro-
gram. Continued investment in the quality, reliability, ade-
quacy, and accessibility of the Rwandan Government’s

ECD and VUP programs and the strengthening of linkages
between these programs and other behavioral change
interventions like Sugira Muryango may reduce these
structural barriers even further.

Our results resonate with recent findings on other home
visiting interventions for families living in extreme poverty.
As has been reported by Attanasio et al. in Colombia (2014)
and by Fernald et al. in Mexico (2017), explicitly linking
ECD programming to existing social protection programs is
a feasible method of simultaneously targeting vulnerable
families and addressing the impact of structural factors like
poverty on child development. Our findings that home-
based interventions can encourage parents to adopt beha-
viors that promote ECD reflect what has been previously
reported in other LMIC settings including those in Ban-
gladesh (Aboud et al. 2013), Pakistan (Yousafzai et al.
2015), and Uganda (Singla et al. 2015). Although our
findings related to reduced family conflict did not reach
statistical significance, likely due to the small sample size of
this pilot study, they contribute to a small but growing body
of literature that suggests that combined ECD and violence
prevention programs can make meaningful reductions in
children’s exposure to violence (Efevbera et al. 2018). The
ongoing large-scale trial will provide more robust evidence
on Sugira Muryango’s impact on family conflict.

Limitations

While the inclusion of randomized concurrent controls in
this study provides stronger evidence that Sugira Muryango
has positive causal effects than in previous studies, this pilot
study has several limitations. First, the small sample size
likely limited our power to detect meaningful differences
between the two groups. Although we investigated multiple
outcomes, we did not correct our analysis for multiple
testing due to this small sample size. However, because we
consistently found significant improvements in all three of
the child development outcomes we investigated, we do not
believe these findings are the result of a spurious association
due to Type I error, which is the primary concern associated
with multiple testing. Additionally, in this small sample,
randomization may not have been sufficient to ensure a
perfect balance of covariates between the treatment and
control groups at baseline, although we included key cov-
ariates in our models to adjust for potential residual con-
founding. Second, many of our outcomes are based on self-
reported data. Since families in the intervention group were
exposed to messages about child development and family
functioning, our study is vulnerable to differential social
desirability bias, which we would expect to bias our find-
ings in favor of the intervention. However, because the
HOME, which combines both directly observed and self-
reported data, and the OMCI, which is based exclusively on
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directly observed data, both showed significant improve-
ments in the intervention group compared to the control
group, we do not believe that social desirability bias can
fully explain our findings. Third, due to the nature of the
intervention, treatment assignment was not blinded to the
families or to the data collectors. While data collectors were
trained to gather data in the same way among both inter-
vention and control families, conscious or sub-conscious
bias could have led the data collectors to rate intervention
and control families differently. To avoid this bias, in the
full-scale evaluation, data collection will be conducted by
an independent data collection service. Finally, while the
exclusion of intervention families who migrated from their
cluster between the time of enumeration and the time of
enrollment could have resulted in bias, we believe any bias
to be minimal as we did not observe substantive changes
after also excluding control families who migrated from
their cluster in our analysis.

Despite these limitations, this randomized pilot study
with concurrent controls demonstrates that it is feasible and
acceptable for lay-workers to deliver Sugira Muryango to
economically vulnerable families. We also found strong
evidence to suggest that Sugira Muryango can promote
increased child engagement and some evidence that Sugira
Muryango may also work to reduce intra-family conflict
and improve family functioning. This pilot study also illu-
minated several opportunities to adapt the intervention for
the full-scale trial, including using an independent data
collector to avoid bias; placing stronger emphasis on help-
ing families navigate available resources; providing CBVs
with additional training, supervision, and support; and
providing families with “booster” sessions to promote sus-
tained behavior change, that have been incorporated in the
ongoing effectiveness trial of Sugira Muryango currently
underway across three Districts in Rwanda. Should Sugira
Muryango demonstrate continued evidence of effectiveness
in this fully-powered trial, its emphasis on using local
trained lay workers and relatively brief and simple format
all increase its potential to be deployed as a national child
development program in Rwanda.

Acknowledgements We would like to thank the children and their
families who made this work possible as well as the Rwamagana
district officials for their support. This study was funded by the
World Bank Group Early Learning Partnership Trust Fund (Grant
Number 7170035), USAID Rwanda (AID-696-A-16-00003), the
Network of European Foundations (CVECF-BC/Betancourt),
ELMA Foundation (16-F0018-BC), Wellspring Advisors (12831),
and the Strategic Impact Evaluation Fund (7186617). The work was
made possible by the collaboration of the Ministry of Gender and
Family Promotion and the National Early Childhood Development
Program under the direction of National Coordinator Dr Anita
Aismwee and the advisory committee comprised of representatives
from the Ministry of Local Government, National Children’s
Commission, Rwanda Biomedical Center, and the University of
Rwanda School of Nursing.

Author Contributions D.A.B.: conducted the analysis and drafted the
manuscript. J.F.: contributed to the revising of the manuscript writing
and interpretation of the data. S.M.M.: oversaw intervention imple-
mentation and data collection. R.T.B.: contributed to study concept
and design, data analysis, and interpretation of the data. C.M.A.:
contributed to writing and editing the final manuscript. V.S., C.I., K.
G., S.B., and O.U.: conducted data collection and engaged in direct
supervision of the community-based volunteers and families. A.K.
supported linkages to poverty reduction programming. B.W. and L.B.
R. supported linkages to poverty reduction programming and con-
tributed to the revising of the manuscript writing and interpretation of
the data. T.S.B.: conceptualized the study, obtained funding, led
intervention development, and provided supervision.

Compliance with Ethical Standards

Conflict of Interest The authors declare that they have no conflict of
interest.

Ethical Approval All caregivers were invited to give written informed
consent for their own participation and then for the participation of
their eligible children (aged 36 months or younger) at baseline. Study
procedures were approved by the Rwandan National Ethics Committee
and the Harvard T.H. Chan School of Public Health Institutional
Review Board.

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Appendix: Sugira Muryango Modules

Module
number

Module theme Goals

Welcome
Session

Introduction of Sugira
Muryango

• Introduce caregivers to the
“Sugira Muryango”

• Explain the “Sugira
Muryango” goals and
structure

• Establish a plan for regular
meetings together

Module 1 Family narrative • Discuss the family’s
priorities and goals

• Learn about the family and
their children (hopes/goals);
family narrative

• Introduce concepts related to
family relationships
and ECD

Module 2 The importance of
early stimulation

• Coach on the importance of
diverse play opportunities,
early stimulation and brain
development

• Coach positive, responsive
parent-child interactions and
early stimulation

• Expand and strengthen
caregivers’ repertoire of
stimulating activities for
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Table (continued)

Module
number

Module theme Goals

their children (toy making,
early stimulation activities)

Module 3 Building early
communication skills

• Coach on the importance of
early communication skills
and language development

• Identify and practice ways
to incorporate language
learning into play and daily
routines

• Coach and practice
additional techniques to
support early speech and
language development

Module 4 The importance of
good nutrition

• Learn about food
consumption in the home

• Identify nutritional practices
that promote child health
and growth, including the
importance of deworming

• Discuss ways to maximize
nutrition from available
foods

Module 5 The importance of
good hygiene

• Identify hygiene practices
that promote good health

• Coach on the obstacles to
good hygiene and sanitation

Module 6 The importance of
good health

• Talk with the caregivers
about health practices in the
home, particularly good
health their response to sick
children

• Discuss the family’s
Mutuelle de Sante (health
insurance) coverage

• Ensure immunizations are
completed/take steps to
complete immunizations

Module 7 Managing the stresses
of parenting and
family life

• Identify and coach
caregivers on ways to
effectively manage
household stresses and
frustrations

• Explain the importance of
adults’ consistent emotional
self-control for young
children

Module 8 Resolving conflicts in
the home

• Identify and actively coach
conflict resolution strategies
that promote peace,
resilience and wellbeing in
the home

• Coach on alternatives to
harsh punishment and
harmful impact of angry or
violent responses to conflict
on early childhood
development

Table (continued)

Module
number

Module theme Goals

• Coach on the role of
positive, responsive
parenting in creating a safe
environment for all family
members

Module 9 The important role
that everyone plays in
raising a baby well

• Discuss the diverse roles of
all family members in
supporting early childhood
development

• Highlight the important role
of fathers in raising children

• Coach on effective
discipline strategies

Module 10 Good parenting is
better than being
born well

• Coach on the importance of
a positive, nurturing parent-
child relationship

• Coach and practice skills
related to responsive,
stimulating child-caregiver
play and interactions

• Explain Serve & Return
interactions and coach
caregivers on this practice

Module 11 Making the home a
place where a baby’s
brain can grow

• Discuss the importance of
safety, cleanliness, and
support in the home for
young children’s early
learning

• Discuss and carry out active
coaching on early
stimulation activities

Module 12 With a united family,
anything is possible

• Review program goals and
content

• Address any remaining
questions or concerns

• Discuss how the family will
use newly learned skills and
strategies to promote
healthy ECD going forward

• Provide family with
information on local health/
support services

References

Aboud, F.E., Singla, D.R., Nahil, M.I., & Borisova, I. (2013). Effec-
tiveness of a parenting program in Bangladesh to address early
childhood health, growth and development. Social Science &
Medicine, 97, 250–258. https://doi.org/10.1016/j.socscimed.
2013.06.020.

Armecin, G., Behrman, J.R., Duazo, P., Ghuman, S., Gultiano, S.,
King, E.M., & Lee, N. (2006). Early childhood development
through an integrated program: evidence from the Philippines
(Working Paper No. 3922). Washington, DC: World Bank.

Arriagada, A.-M., Perry, J., Rawlings, L.B., Trias, J.M., & Zumaeta
Aurazo, M. (2018). Promoting early childhood development

Journal of Child and Family Studies (2020) 29:1804–1817 1815

https://doi.org/10.1016/j.socscimed.2013.06.020
https://doi.org/10.1016/j.socscimed.2013.06.020


through combining cash transfers and parenting programs (Eng-
lish). Policy Research Working Paper No. WPS 8670.
Washington, DC: World Bank.

Attanasio, O.P., Fernandez, C., Fitzsimons, E.O., Grantham-McGre-
gor, S.M., Meghir, C., & Rubio-Codina, M. (2014). Using the
infrastructure of a conditional cash transfer program to deliver a
scalable integrated early child development program in Colom-
bia: cluster randomized controlled trial. BMJ, 349, g5785. https://
doi.org/10.1136/bmj.g5785.

Bardeen, J.R., Fergus, T.A., Hannan, S.M., & Orcutt, H.K. (2016).
Addressing psychometric limitations of the difficulties in emotion
regulation scale through item modification. Journal of Person-
ality Assessment, 98(3), 298–309. https://doi.org/10.1080/
00223891.2015.1091774.

Barnes, S.A., Lindborg, S.R., & Seaman, J.W.Jr. (2006). Multiple
imputation techniques in small sample clinical trials. Statistics in
Medicine, 25(2), 233–245. https://doi.org/10.1002/sim.2231.

Betancourt, T.S., Franchett, E., Kirk, C.M., Brennan, R.T., Rawlings,
L., Wilson, B., …, Sezibera, V. (2018). Integrating social pro-
tection and early childhood development: open trial of a family
home-visiting intervention, Sugira Muryango. Early Child
Development and Care, 1–17. https://doi.org/10.1080/03004430.
2018.1464002.

Betancourt, T.S., Meyers-Ohki, S.E., Stevenson, A., Ingabire, C.,
Kanyanganzi, F., Munyanah, M., …, Beardslee, W.R. (2011).
Using mixed-methods research to adapt and evaluate a family
strengthening intervention in Rwanda. African Journal of Trau-
matic Stress, 2(1), 32–45.

Betancourt, T.S., Meyers-Ohki, S., Stulac, S.N., Barrera, A.E.,
Mushashi, C., & Beardslee, W.R. (2011b). Nothing can defeat
combined hands (Abashize hamwe ntakibananira): protective
processes and resilience in Rwandan children and families
affected by HIV/AIDS. Social Science & Medicine, 73(5),
693–701. https://doi.org/10.1016/j.socscimed.2011.06.053.

Betancourt, T.S., Ng, L.C., Kirk, C.M., Munyanah, M., Mushashi, C.,
Ingabire, C., …, Sezibera, V. (2014). Family-based prevention of
mental health problems in children affected by HIV and AIDS: an
open trial. AIDS, 28(Suppl 3), S359–S368. 10.1097/
QAD.0000000000000336.

Black, M.M., Walker, S.P., Fernald, L.C.H., Andersen, C.T., DiGir-
olamo, A.M., Lu, C., …, Grantham-McGregor, S. (2017). Early
childhood development coming of age: science through the life
course. The Lancet, 389(10064), 77–90. 10.1016/s0140-6736(16)
31389-7.

Bolton, P.(2001). Local perceptions of the mental health effects of the
Rwandan genocide. The Journal of Nervous and Mental Disease,
189(4), 243–248. https://doi.org/10.1097/00005053-200104000-
00006.

Bradley, R.H., & Corwyn, R.F. (2005). Caring for children around the
world: a view from HOME. International Journal of Behavioral
Development, 29(6), 468–478. https://doi.org/10.1080/
01650250500146925.

Britto, P.R., Lye, S.J., Proulx, K., Yousafzai, A.K., Matthews, S.G.,
Vaivada, T., …, Bhutta, Z.A. (2017). Nurturing care: promoting
early childhood development. The Lancet, 389(10064), 91–102.
10.1016/s0140-6736(16)31390-3.

Center on the Developing Child. (2007). A science-based framework
for early childhood policy: using evidence to improve outcomes
in learning, behavior, and health for vulnerable children. www.
developingchild.harvard.edu.

Chan, M. (2013). Linking child survival and child development for
health, equity, and sustainable development. Lancet, 381(9877),
1514–1515. https://doi.org/10.1016/S0140-6736(13)60944-7.

Chaudhury, S., Kirk, C.M., Ingabire, C., Mukunzi, S., Nyir-
andagijimana, B., Godfrey, K., …, Betancourt, T.S. (2016). HIV
status disclosure through family-based intervention supports

parenting and child mental health in Rwanda. Front Public
Health, 4, 138. 10.3389/fpubh.2016.00138.

Efevbera, Y., McCoy, D.C., Wuermli, A.J., & Betancourt, T.S. (2018).
Integrating early child development and violence prevention
programs: a systematic review. New Directions for Child and
Adolescent Development, 2018(159), 27–54. https://doi.org/10.
1002/cad.20230.

Engle, P.L., Fernald, L.C., Alderman, H., Behrman, J., O’Gara, C.,
Yousafzai, A., …, Global Child Development Steering Group.
(2011). Strategies for reducing inequalities and improving
developmental outcomes for young children in low-income and
middle-income countries. Lancet, 378(9799), 1339–1353.
10.1016/S0140-6736(11)60889-1.

Fernald, L.C., Kagawa, R.M., Knauer, H.A., Schnaas, L., Guerra, A.
G., & Neufeld, L.M. (2017). Promoting child development
through group-based parent support within a cash transfer pro-
gram: experimental effects on children’s outcomes. Develop-
mental Psychology, 53(2), 222–236. https://doi.org/10.1037/
dev0000185.

Fitzmaurice, G., Laird, N., & Ware, J. (2011). Applied longitudinal
analysis. 2 ed. Hoboken, New Jersey: John Wiley & Sons, Inc.

Gertler, P., Heckman, J., Pinto, R., Zanolini, A., Vermeersch, C.,
Walker, S., …, Grantham-McGregor, S. (2014). Labor market re
turns to an early childhood stimulation intervention in Jamaica.
Science, 344(6187), 998–1001. 10.1126/science.1251178.

Gladstone, M., Lancaster, G.A., Umar, E., Nyirenda, M., Kayira, E.,
van den Broek, N.R., & Smyth, R.L. (2010). The Malawi
Developmental Assessment Tool (MDAT): the creation, valida-
tion, and reliability of a tool to assess child development in rural
African settings. PLoS Medicine, 7(5), e1000273 https://doi.org/
10.1371/journal.pmed.1000273.

Grantham-McGregor, S., Cheung, Y.B., Cueto, S., Glewwe, P.,
Richter, L., & Strupp, B., International Child Development
Steering Group. (2007). Developmental potential in the first 5
years for children in developing countries. Lancet, 369(9555),
60–70. https://doi.org/10.1016/S0140-6736(07)60032-4.

Grantham-McGregor, S., & Smith, J.A. (2016). Extending the
Jamaican early childhood development intervention. Journal of
Applied Research on Children: Informing Policy for Children at
Risk, 7(2), 4.

Gratz, K.L., & Roemer, L. (2004). Multidimensional assessment of
emotion regulation and dysregulation: development, factor struc-
ture, and initial validation of the difficulties in emotion regulation
scale. Journal of Psychopathology and Behavioral Assessment,
26(1), 41–54. 10.1023/B:Joba.0000007455.08539.94.

Hartwig, R. (2014). The vision 2020 umurenge programme (VUP)
impact evalatuion report - VUP household survey 2009-2014.
Kigali, Rwanda: The World Bank.

Hesbacher, P.T., Rickels, K., Morris, R.J., Newman, H., & Rosenfeld,
H. (1980). Psychiatric illness in family practice. The Journal of
Clinical Psychiatry, 41(1), 6–10.

Hoddinott, J., Maluccio, J.A., Behrman, J.R., Flores, R., & Martorell,
R. (2008). Effect of a nutrition intervention during early child-
hood on economic productivity in Guatemalan adults. The Lan-
cet, 371(9610), 411–416. https://doi.org/10.1016/s0140-6736(08)
60205-6.

Hsiao, C., Richter, L., Makusha, T., Matafwali, B., van Heerden, A., &
Mabaso, M. (2017). Use of the ages and stages questionnaire
adapted for South Africa and Zambia. Child Care Health
Development, 43(1), 59–66. https://doi.org/10.1111/cch.12413.

Josephson, K., Guerrero, G., & Coddington, C. (2017). Supporting the
early childhood workforce at scale: the Cuna Más home visiting
program in Peru. Washington, DC: Results for Development.

Kessler, R.C., McLaughlin, K.A., Green, J.G., Gruber, M.J., Sampson,
N.A., Zaslavsky, A.M., …, Williams, D.R. (2010). Childhood
adversities and adult psychopathology in the WHO World Mental

1816 Journal of Child and Family Studies (2020) 29:1804–1817

https://doi.org/10.1136/bmj.g5785
https://doi.org/10.1136/bmj.g5785
https://doi.org/10.1080/00223891.2015.1091774
https://doi.org/10.1080/00223891.2015.1091774
https://doi.org/10.1002/sim.2231
https://doi.org/10.1080/03004430.2018.1464002
https://doi.org/10.1080/03004430.2018.1464002
https://doi.org/10.1016/j.socscimed.2011.06.053
https://doi.org/10.1097/00005053-200104000-00006
https://doi.org/10.1097/00005053-200104000-00006
https://doi.org/10.1080/01650250500146925
https://doi.org/10.1080/01650250500146925
http://www.developingchild.harvard.edu
http://www.developingchild.harvard.edu
https://doi.org/10.1016/S0140-6736(13)60944-7
https://doi.org/10.1002/cad.20230
https://doi.org/10.1002/cad.20230
https://doi.org/10.1037/dev0000185
https://doi.org/10.1037/dev0000185
https://doi.org/10.1371/journal.pmed.1000273
https://doi.org/10.1371/journal.pmed.1000273
https://doi.org/10.1016/S0140-6736(07)60032-4
https://doi.org/10.1016/s0140-6736(08)60205-6
https://doi.org/10.1016/s0140-6736(08)60205-6
https://doi.org/10.1111/cch.12413


Health Surveys. British Journal of Psychiatry, 197(5), 378–385.
10.1192/bjp.bp.110.080499.

Lehmann, U., Van Damme, W., Barten, F., & Sanders, D. (2009). Task
shifting: the answer to the human resources crisis in Africa?. Human
Resources for Health, 7, 49 https://doi.org/10.1186/1478-4491-7-49.

Lindwall, M., Barkoukis, V., Grano, C., Lucidi, F., Raudsepp, L.,
Liukkonen, J., & Thogersen-Ntoumani, C. (2012). Method
effects: the problem with negatively versus positively keyed
items. Journal of Personality Assessment, 94(2), 196–204. https://
doi.org/10.1080/00223891.2011.645936.

Measure DHS & ICF International. (2013). Standard recode manual for
DHS 6. Calverton Maryland: Measure DHS & ICF International.

Mejia, A., Haslam, D., Sanders, M.R., & Penman, N. (2017). Pro-
tecting children in low- and middle-income countries from abuse
and neglect: critical challenges for successful implementation of
parenting programmes. European Journal of Development
Research, 29(5), 1038–1052. https://doi.org/10.1057/s41287-
017-0105-4.

Ministry of Health, UNICEF. (2014). Knowledge, attitudes and
practice assessment of early nurturing of children report.
Rwanda: Ministry of Health, UNICEF.

National Institution of Statistics of Rwanda. (2018). Rwanda Poverty
Profile Report 2016/2017. Kigali, Rwanda: National Institution of
Statistics of Rwanda.

Norman, R.E., Byambaa, M., De, R., Butchart, A., Scott, J., & Vos, T.
(2012). The long-term health consequences of child physical
abuse, emotional abuse, and neglect: a systematic review and
meta-analysis. PLoS Medicine, 9(11), e1001349 https://doi.org/
10.1371/journal.pmed.1001349.

Peacock, S., Konrad, S., Watson, E., Nickel, D., & Muhajarine, N.
(2013). Effectiveness of home visiting programs on child out-
comes: a systematic review. BMC Public Health, 13, 17. https://
doi.org/10.1186/1471-2458-13-17.

Plumpton, C.O., Morris, T., Hughes, D.A., & White, I.R. (2016).
Multiple imputation of multiple multi-item scales when a full
imputation model is infeasible. BMC Research Notes, 9, 45.
https://doi.org/10.1186/s13104-016-1853-5.

Rasheed, M.A., & Yousafzai, A.K. (2015). The development and relia-
bility of an observational tool for assessing mother-child interactions
in field studies- experience from Pakistan. Child Care Health
Development, 41(6), 1161–1171. https://doi.org/10.1111/cch.12287.

Requejo, J.H., Bryce, J., Barros, A.J., Berman, P., Bhutta, Z., Chopra,
M., …, Victora, C.G. (2015). Countdownto 2015 and beyond:
fulfilling the health agenda for women and children. Lancet, 385
(9966), 466–476. 10.1016/S0140-6736(14)60925-9.

Royston, P. (2014). ICE: stata module for multiple imputation of
missing values. Boston College Department of Economics.
https://EconPapers.repec.org/RePEc:boc:bocode:s446602.

Schmitt, D.P., & Allik, J. (2005). Simultaneous administration of the
Rosenberg Self-Esteem Scale in 53 nations: exploring the uni-
versal and culture-specific features of global self-esteem. Journal
of Personality and Social Psychology, 89(4), 623–642. https://
doi.org/10.1037/0022-3514.89.4.623.

Singla, D.R., Kumbakumba, E., & Aboud, F.E. (2015). Effects of a
parenting intervention to address maternal psychological well-
being and child development and growth in rural Uganda: a
community-based, cluster randomised trial. Lancet Global

Health, 3(8), e458–e469. https://doi.org/10.1016/S2214-109X
(15)00099-6.

Squires, J., Twombly, E., Bricker, D., & Potter, L. (2009). The ASQ-3
user’s guide. 3rd ed. Baltimore, DM: Brookes.

StataCorp. (2017). Stata STatisical softward: release 15. College
Station, TX: StataCorp LLC.

UNICEF. (2010). Child Disciplinary practices at home: evidence from
a range of low- and middle-income countries. New York:
UNICEF.

UNICEF. (2018). Mulitple indicator cluster surveys (MICS). http://
mics.unicef.org/.

UNICEF & World Health Organization. (2012). Care for
child development: participant manual. Geneva: UNICEF
WHO.

USAID, AED, Food and Nutrition Technical Assistance, UC Davis,
International Food Policy Research Institute, UNICEF, & WHO.
(2008). Indicators for assessing infant and young child feeding
practice: conclusion of a consensus meeting held 6-8 November
2007 in Washington DC, USA. Washington DC, USA: World
Health Organization.

van Ginkel, J.R., & Kroonenberg, P.M. (2014). Analysis of variance of
multiply imputed data. Multivariate Behavioral Research, 49(1),
78–91. https://doi.org/10.1080/00273171.2013.855890.

Walker, S.P., Chang, S.M., Wright, A., Osmond, C., & Grantham-
McGregor, S.M. (2015). Early childhood stunting is associated
with lower developmental levels in the subsequent generation of
children. Journal of Nutrition, 145(4), 823–828. https://doi.org/
10.3945/jn.114.200261.

Walker, S. P., Wachs, T. D., Grantham-McGregor, S., Black, M. M.,
Nelson, C. A., Huffman, S. L., & Richter, L. (2011). Inequality in
early childhood: risk and protective factors for early child
development. Lancet, 378(9799), 1325–1338. https://doi.org/10.
1016/S0140-6736(11)60555-2.

Walker, S.P., Wachs, T.D., Meeks, G.J., Lozoff, B., Wasserman, G.A.,
Pollitt, E., & Carter, J.A. (2007). Child development: risk factors for
adverse outcomes in developing countries. The Lancet, 369(9556),
145–157. https://doi.org/10.1016/s0140-6736(07)60076-2.

Watkins, D., & Cheung, S. (1995). Culture, gender, and response bias:
An analysis of responses to the Self-Description Questionnaire.
Journal of Cross-Cultural Psychology, 26(5), 490–504.

World Bank Group. (2018). Rwanda economic update, June 2018:
tackling stunting - an unfinished agenda. Washington, DC: World
Bank.

World Health Organization & UNICEF (2006). Core questions on
drinking-water and sanitation for household surveys. Geneva:
WHO and UNICEF.

Yousafzai, A.K., Rasheed, M.A., Rizvi, A., Armstrong, R., &
Bhutta, Z.A. (2014). Effect of integrated responsive stimulation
and nutrition interventions in the Lady Health Worker Pro-
gramme in Pakistan on child development, growth, and health
outcomes: a cluster-randomised factorial effectiveness trial.
Lancet, 384(9950), 1282–1293. https://doi.org/10.1016/S0140-
6736(14)60455-4.

Yousafzai, A.K., Rasheed, M.A., Rizvi, A., Armstrong, R., & Bhutta,
Z.A. (2015). Parenting skills and emotional availability: an RCT.
Pediatrics, 135(5), e1247–e1257. https://doi.org/10.1542/peds.
2014-2335.

Journal of Child and Family Studies (2020) 29:1804–1817 1817

https://doi.org/10.1186/1478-4491-7-49
https://doi.org/10.1080/00223891.2011.645936
https://doi.org/10.1080/00223891.2011.645936
https://doi.org/10.1057/s41287-017-0105-4
https://doi.org/10.1057/s41287-017-0105-4
https://doi.org/10.1371/journal.pmed.1001349
https://doi.org/10.1371/journal.pmed.1001349
https://doi.org/10.1186/1471-2458-13-17
https://doi.org/10.1186/1471-2458-13-17
https://doi.org/10.1186/s13104-016-1853-5
https://doi.org/10.1111/cch.12287
https://EconPapers.repec.org/RePEc:boc:bocode:s446602
https://doi.org/10.1037/0022-3514.89.4.623
https://doi.org/10.1037/0022-3514.89.4.623
https://doi.org/10.1016/S2214-109X(15)00099-6
https://doi.org/10.1016/S2214-109X(15)00099-6
http://mics.unicef.org/
http://mics.unicef.org/
https://doi.org/10.1080/00273171.2013.855890
https://doi.org/10.3945/jn.114.200261
https://doi.org/10.3945/jn.114.200261
https://doi.org/10.1016/S0140-6736(11)60555-2
https://doi.org/10.1016/S0140-6736(11)60555-2
https://doi.org/10.1016/s0140-6736(07)60076-2
https://doi.org/10.1016/S0140-6736(14)60455-4
https://doi.org/10.1016/S0140-6736(14)60455-4
https://doi.org/10.1542/peds.2014-2335
https://doi.org/10.1542/peds.2014-2335

	Lay-worker Delivered Home Visiting Promotes Early Childhood Development and Reduces Violence in Rwanda: A Randomized Pilot
	Abstract
	Highlights
	Methods
	Participants
	Procedures
	Intervention development
	Counselor training and supervision
	Measures
	Child engagement
	Caretaking indicators
	Child health indicators
	Child development measures
	Family functioning
	Caregiver mental health
	Caregiver knowledge of ECD
	Household health practices
	Data Analysis

	Results
	Participants and Sample Characteristics
	Child Engagement, Caretaking, Health, and Development
	Family Strengthening, Caregiver Mental Health, and Knowledge about ECD
	Household Health Practices
	Sensitivity Analysis
	Caregiver Satisfaction

	Discussion
	Limitations
	Compliance with Ethical Standards

	ACKNOWLEDGMENTS
	Appendix: Sugira Muryango Modules
	References




