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Abstract

Expanding small-scale interventions without lowering quality and atten-
uating impact is a critical policy challenge. Community monitoring offers a
low-cost quality assurance mechanism by making service providers account-
able to local citizens, rather than distant administrators. This paper provides
experimental evidence from a home visit parenting program implemented at
scale by the Nicaraguan government, with two types of monitoring: (a) in-
stitutional monitoring; and (b) community monitoring. We find a positive
intent-to-treat effect on child development, but only among groups randomly
assigned to community monitoring. Our findings show promise for the use of
community monitoring to ensure quality in large-scale government-run social
programs.
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1 Introduction

A robust body of evidence demonstrates the value of investments made dur-
ing the early years (Heckman, 2008; Richter, Daelmans, Lombardi, Heymann,
Lopez Boo, Behrman, Lu, Lucas, Perez-Escamilla, Dua, et al., 2017). Expand-
ing effective early childhood interventions is a global priority, as evidenced by
recent multilateral commitments to early childhood development, such as Goal
4 of the 2015-2030 Sustainable Development Goals and the Group of 20 (G20)
Initiative for Early Childhood Development. The key challenge going forward
is not whether to invest in early childhood development, but how to cost-
effectively expand evidence-based interventions in order to reach broader and
more heterogeneous populations (Richter et al., 2017).

Home visits are one example of an evidence-based early childhood inter-
vention (Berlinski and Schady, 2016). In home visits, trained home-visitors
provide regular visits to families of young children with the goal of improving
parents’ capacity to support their children’s development. The home visit the-
ory of change relies on research showing the importance of warm, consistent,
and frequent early stimulation in supporting early child development (Aboud
and Yousafzai, 2015). Home visits tend to target vulnerable populations based
on evidence showing socioeconomic gradients in the quality of the home en-
vironment (Lopez Boo, Cubides Mateus, Sorio, Garibotto, and Berén, 2019),
which in turn is linked to the emergence of large socioeconomic disparities in
cognitive, language, and social emotional development by at least as early as
18 months (Fernald, Marchman, and Weisleder, 2013).

A large and growing evidence base supports the potential of home vis-



its. Efficacy trials of home visit programs implemented in the United States
and low and middle income countries (LMICs) have demonstrated positive
short-term effects on early childhood development (e.g. Andrew, Attanasio,
Fitzsimons, Grantham-McGregor, Meghir, and Rubio-Codina, 2018; Attana-
sio, Fernandez, Fitzsimons, Grantham-McGregor, Meghir, and Rubio-Codina,
2014; Yousafzai, Rasheed, Rizvi, Armstrong, and Bhutta, 2014). There is
also evidence of sustained effects, including improved educational achievement,
better health, and less criminal behavior during adolescence (Olds, Hender-
son, Cole, Eckenrode, Kitzman, Luckey, Pettitt, Sidora, Morris, and Pow-
ers, 1998; Walker, Chang, Vera-Hernandez, and Grantham-McGregor, 2011),
and improved labor market outcomes in adulthood (Gertler, Heckman, Pinto,
Zanolini, Vermeersch, Walker, Chang, and Grantham-McGregor, 2014). How-
ever, the extant literature on home visits from LMICs relies primarily on pilot
programs serving between 100 - 1,000 children.

We provide novel evidence of the effects of home visits delivered at scale.
We evaluate the impact of a home visit parenting program implemented by
the Nicaraguan Government, reaching 32,900 children, roughly 90% of the
population of zero to three year-olds in rural municipalities. In addition, we
compare two different approaches to ensuring quality at scale: “status-quo,”
institutional monitoring versus community monitoring. To do so, we designed
an RCT with a control condition (no home visits) and two treatment arms.
The first treatment arm received home visits with institutional monitoring,
consisting of irregular and infrequent observations conducted by supervisors

from the Ministry of the Family. On top of the institutional monitoring,



the second treatment arm leveraged Nicaragua’s history of grass-roots civic
participation (Arnove, 1981) to implement a community-led monitoring system
(inspired in part by Bjorkman and Svensson, 2009).

We find a significant intent-to-treat (ITT) effect of 0.13 standard deviation
(SD) on child development, but only in communities assigned to home visits
with community monitoring. These effects are modest yet noteworthy consid-
ering there was substantial non-compliance with treatment assignment. Our
local average treatment estimate (LATE) shows effects roughly twice as large:
0.28 SD for the child development. We also observe a positive ITT effect on
children’s behavior in both treatment groups (0.13 - 0.17 SD).

Our findings contribute to the literature in the following ways. First, we
provide one of the first-ever experimental evaluations of a low-cost, publicly
provided home visit program implemented at scale in a developing country. We
show that a government-implemented home visit intervention reaching larger
and more heterogeneous populations can be effective, but only in the presence
of adequate accountability mechanisms. Second, and relatedly, we contribute
to the question of how to ensure quality at scale, especially given limited
institutional resources to monitor service delivery. We show that community-
led monitoring offers potential gains that could be useful for similarly resource-
constrained governments facing a tradeoff between quality and scale. Finally,
we add to the literature on efficient public service delivery via community
monitoring in LMICs, which to date has focused primarily on health, primary
education, local infrastructure, and natural resource management (Fox, 2015;

Waddington, Sonnenfeld, Finetti, Gaarder, John, and Stevenson, 2019). Our



findings suggest there is broad potential for community monitoring, even for
interventions like home visits for which the potential benefits are not well
understood by community members prior to intervention launch.

We begin by motivating our study within the literature on home visits
and community monitoring. Section 3 discusses the setting of the home visit
program and our experiment, sections 4 and 5 explain our empirical design,
section 6 presents the results, and the last section concludes with policy and

research directions.

2 Literature on Home Visit Programs and Com-
munity Monitoring

A robust literature documents the potential of home visits to positively im-
pact child development. Recent evidence from meta-analyses of 18 home visit
models in the United States suggest short-term effects on child development
in the magnitude of 0.10 - 0.20 SD (e.g. Sama-Miller, Akers, Mraz-Esposito,
Avellar, Paulsell, Del Grosso, et al., 2017). The best known and most well
studied home visit programs in the United States are the Nurse-Family Part-
nership (NFP) and Early Head Start (EHS). There is evidence of longitudinal
effects of both, namely on cognitive development at school entry (Bradley,
Chazan-Cohen, and Raikes, 2009) and behavior at age 15 (Olds, Henderson,
Kitzman, Eckenrode, Cole, and Tatelbaum, 1999; Olds, Kitzman, Cole, Robin-
son, Sidora, Luckey, Henderson, Hanks, Bondy, and Holmberg, 2004). One

of the most influential studies of a home visiting program in a developing



country comes from Jamaica, where findings from an efficacy trial show pos-
itive effects of home visits during early childhood on subsequent cognitive,
social-emotional, and health outcomes during middle childhood and adoles-
cence (Baker-Henningham, Powell, Walker, and Grantham-McGregor, 2003;
Grantham-McGregor, Powell, Walker, Chang, and Fletcher, 1994), leading to
higher wages in adulthood (Gertler et al., 2014).

Home visits have since been piloted in Bangladesh, Brazil, Colombia, In-
dia, Jordan, and Pakistan, among other LMIC countries. The short term
effects of these pilot programs are promising, with effect sizes on child devel-
opment ranging from 0.20 - 0.70 SD (Aboud and Yousafzai, 2015). However,
evidence on the extent to which home visits improve parenting behavior in
LMICs is inconsistent; some studies have found large effects on parenting
behavior (Aboud, Singla, Nahil, and Borisova, 2013), some find no effects
(Chang, Grantham-McGregor, Powell, Vera-Hernandez, Lopez Boo, Baker-
Henningham, and Walker, 2015), but many do not measure parenting behav-
ior at all. Currently, home visit programs operate at scale in several countries
in Latin America and the Caribbean (LAC), including Brazil, Chile, Ecuador,
and Peru (Leer and Lopez Boo, 2018), but existing evaluations of these pro-
grams use non-experimental methods. Our paper is therefore one of the first
to provide robust causal estimates of a home visit program at scale.

Evidence suggests that the positive effects of home visits on child develop-
ment and parenting behavior are conditional on home visit frequency, duration,
content, and the quality of the home visitor-caregiver coaching relationship

(Araujo, Dormal, and Rubio-Codina, 2018). Ensuring these four elements of



quality when going to scale is a key challenge. Large scale home visit pro-
grams in the United States frequently suffer from high program attrition, and
observational data show that home visitors spend less than one fifth of the visit
engaged in coaching interactions with caregivers (Vogel, Caronongan, Thomas,
Bandel, Xue, Henke, Aikens, Boller, and Murphy, 2015). Similarly, observa-
tions of large-scale home visit programs in Latin America show that home
visitors rarely devote sufficient time to language development, and engage pri-
marily in child-focused activities, rather than providing caregivers with mean-
ingful information regarding child development and early stimulation practice
(Leer and Lopez Boo, 2018).

In light of these challenges, our main contribution, beyond estimating
the impact of a government-run home visit program, relates to the use of
community-led monitoring as an accountability mechanism to ensure the qual-
ity of service delivery at scale (Banerjee, Deaton, and Duflo, 2004; Bjorkman
and Svensson, 2009; Olken, 2007). Community-led monitoring strategies aim
to improve the quality of public service provision through two interrelated
channels: (1) facilitating citizen engagement in service delivery, and (2) mak-
ing service providers accountable to their local community, rather than to
distant bureaucracies whose interests may not align with those of the commu-
nity they serve (Ahmad, Commins, Devarajan, Filmer, Hammer, Pritchett,
Reinikka, Shah, and Soucat, 2003).!

Positive effects of community monitoring have been observed in numer-

!Community monitoring is often described as a “short accountabilty route,” linking cit-
izens directly to service providers, in contrast to the “long route,” whereby citizens only
recourse to voice their (dis)content with service delivery is by voting (Ahmad et al., 2003).



ous health and primary education programs. For example, training school
management committees to monitor teachers’ performance has been shown to
reduce teacher absenteeism and improve students’ test scores (Duflo, Dupas,
and Kremer, 2015), and community monitoring combined with information on
staff performance has been linked to longer run improvements in health care
delivery and health outcomes (Bjorkman Nyqvist, De Walque, and Svens-
son, 2017). However, community monitoring does not always work (Banerjee,
Banerji, Duflo, Glennerster, and Khemani, 2010; Olken and Pande, 2012), and
the extant literature highlights two key challenges: low rates of participation
among community members and lack of relevant, actionable information re-
garding service delivery (Bjorkman and Svensson, 2009; Bjorkman Nyqvist
et al., 2017).

Our intervention aims to address both of these challenges. To ensure par-
ticipation, we work with pre-existing community associations in order to lend
legitimacy and leverage pre-existing social networks. We also developed mul-
tiple written and oral feedback mechanisms to encourage participation from
citizens with diverse preferences and skill sets. To ensure community mem-
bers have relevant information regarding service delivery, the community-led
monitoring strategy began with a series of information sessions covering what
the intervention goals are in terms of quality and quantity of service delivery.
This is key, because unlike other community monitoring experiments, which
provided information about outcomes (e.g., score cards showing community-
level infant mortality rates; Bjorkman and Svensson, 2009; Bjorkman Nyqvist

et al., 2017), the information provided here focuses on the quality of service



delivery (e.g., the frequency and duration of home visits and the perceived
quality of the home visitor-caregiver relationship).

This study is the first to examine community monitoring in the context of
an early childhood development program. In doing so, we address an urgent
gap in the early childhood policy literature regarding how to effectively mon-
itor quality when going to scale. By relying on families themselves to provide
frequent feedback on implementation quality, coupled with locally-managed
feedback processes designed to instill prosocial incentives among home visi-
tors, community-led monitoring may be a cost-effective way to expand early
childhood interventions. Finally, whereas the evidence to date comes largely
from pilot programs of community monitoring run by researchers, our study
was part of a public program implemented by the Nicaraguan Government

and reaching a large number of beneficiaries across the country.

3 Setting

Nicaragua is the second poorest country in Latin America and the Caribbean.
The country is also among the top twenty countries with the highest income
inequality in the world, with a Gini index of more than .50 (INIDE, 2014). The
overall poverty rate (defined as annual consumption less than $500 USD per
person) in 2014 was 30%, down from 43% in 2009 and 48% in 2003. Poverty
rates are higher among households with children, with 35% of children younger
than five living in poverty and 10% classified as extremely poor (INIDE, 2014).

There are two main government-provided early childhood development pro-



grams in Nicaragua. Child development centers (centros de desarrollo infantil,
or CDI), implemented by the Ministry of Family, serve children aged roughly
six months to four years old, free of charge, for three to four hours a day,
five days a week. Public pre-schools, implemented by the Ministry of Ed-
ucation, enroll children aged three to six. At the beginning of our study
(2013), CDIs were primarily concentrated in urban areas, and participation
rates were low overall (11% of the eligible age group), but especially in ru-
ral areas, where less than 5% of parents reported sending their children to
CDIs (INIDE, 2010). Pre-school enrollment was also low, at less than 40%
overall and less than 30% among rural and low-income children aged three to
six (INIDE, 2010). Further, after decades prioritizing expansion of coverage
of early childhood education programs while largely ignoring the quality of
services, most CDIs and pre-school centers lacked running water and electric-
ity, and early childhood educators received minimal training, supervision, and
remuneration. Private provision was also low (less than 4%; INIDE (2010)),
and essentially non-existent outside of urban centers.

In response to these challenges, in 2011 the Government of Nicaragua
passed the National Early Childhood Policy (Politica Nacional de Primera
Infancia), which aims to strengthen institutional support for early childhood
development and raise awareness about the importance of the early years. The
Home Visit Program, led by the Ministry of Family, was implemented under

the umbrella of the National Early Childhood Policy.
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4 Experimental Design

4.1 Overview

The Home Visit program targeted primarily rural areas, reaching a total of
32,900 children in close to 1,000 communities from 37 municipalities, selected
based on need. Our experimental sample consists of a sub-sample of 210 com-
munities from 33 municipalities.? Sample communities include 150 households
on average, of which between 30-50% have children younger than three. The
sociodemographic characteristics of our evaluation sample is comparable to
the national average (Table A.1).

The 210 communities in the evaluation sample were randomly assigned to
intervention and control conditions, with randomization stratified by munici-
pality. Assignment to the control condition implied no home visits until after
the study period. Treatment Arms 1 and 2 received home visits, and in Treat-
ment Arm 2, communities were also supported to implement a community-
based monitoring strategy, in addition to the standard institutional monitor-
ing that both treatment arms received (described in Sections 4.2 and 4.3,
respectively). Henceforth, we refer to Treatment Arm 1 as “Home Visits” and
Treatment Arm 2 as “Home Visits + Community Monitoring.” This design
enables us to estimate the added benefit of community-based monitoring as a

quality assurance mechanism. Figure 1 illustrates this design.

2See Appendix C for a description of the municipality and community selection process.
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Figure 1: Intervention Timeline
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4.2 Home Visits and Institutional Monitoring

The program design called for 60-minute visits, implemented fortnightly (every
two weeks), at a cost of $100 per child, per year, for infants to three year olds.
The Home Visit curriculum aims to stimulate language, cognitive and social
emotional development using age-appropriate activities that were defined for
each visit, based on the child’s age (see Appendix B for details). Families
received a booklet with text and pictorial descriptions of early childhood de-
velopment milestones and parent-child activities, and a poster with pictures of
different ways to promote early childhood development, but the program did
not provide any learning materials. The visits included direct demonstration
of activities by home visitors and time for caregivers to practice the activ-
ity with the target child and receive feedback from the home visitor. Home

visitors also shared information regarding developmental milestones, empha-
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sized the importance of consistent and warm caregiving practices, encouraged
caregivers to avoid physical discipline practices, and shared information re-
garding relevant services in the community, such as healthy child check-ups
and vaccination clinics.

The home visitors were community development workers, pre-school teach-
ers, teaching assistants, or community health workers who were recruited from
the participating communities. Some had post-secondary education and oth-
ers had only completed secondary school. Each home visitor provided home
visits to 18 - 25 families in addition to their regular duties as preschool teach-
ers, community health workers, or administrative assistants for the Ministry
of the Family. They were not paid extra for the home visits, although they did
receive a small bonus (less than $40 a month, delivered sporadically) as well as
a program hat, shirt, and backpack. Local level Ministry officials worked with
the home visitors to identify and prioritize time for home visits - for example,
in the afternoons after their shift at the pre-school.

After a one-week training period for home visitors, technical specialists at
the municipal offices of the Ministry of the Family were responsible for ongoing
supervision of home visit implementation. They were expected to observe each
home visitor conducting home visits and provide feedback, at an intended
frequency of at least four observations per year, per home visitor. However,
in practice, there was much heterogeneity across communities in terms of the
regularity and content of the feedback provided in the institutional monitoring
visits (MIFAN, 2019). Most were only observed once or twice a year, and

many specialists relied primarily on informal check-ins rather than home visit
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observations. This irregularity was anticipated from the outset, for a number
of reasons. First, the municipal-level specialists were responsible for overseeing
all of the Ministry of the Family’s activities in their respective municipality,
meaning they had many other administrative and technical duties in addition
to supervising home visitors. There were also financial constraints, as each
monitoring visit entailed costs of travel to/from remote communities.

We refer to the institutional monitoring as “status quo” monitoring. We
consider “status quo” monitoring to be comparable to the kind of institu-
tional monitoring of social and education programs provided on average in
many LMICs (Leer, Lopez Boo, Perez Expdsito, and Powell, 2016), where a
key challenge is how to ensure quality when monitoring costs are high and
the frontline workers (i.e., home visitors) receive low wages, have other work

responsibilities, and have minimal opportunities for professional development.

4.3 Community Monitoring

Community Monitoring offers a low-cost complement to weakly implemented
“status quo” monitoring. The aim is to incentivize home visitors not only
to actually conduct the home visits, but to do so with quality (i.e., adhere
to the home visit design regarding frequency, duration, and visit content).
Community monitoring also offered the possibility of increasing home visit
take-up and persistence in the program by giving program beneficiaries a voice
in program implementation.

In communities assigned to Home Visits + Community Monitoring (Treat-

ment Arm 2), Gabinetes de Familia, Comunidad, y Vida (Family, Community,
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and Life Committees) were responsible for leading the monitoring process.
The Gabinetes de Familia, Comunidad, y Vida (Gabinetes hereafter) are es-
tablished community associations that existed prior to the start of the home
visit program and that were already meeting monthly.® Gabinete membership
is voluntary and open to anyone in the community. Participants are typically
teachers, health workers, and religious leaders, as well as adults and youth
without any formal leadership position in the community.

Ministry officials led a full day in-person training for the Gabinetes that
included information regarding the purpose, content, and process of both the
home visits and the community monitoring strategy. The Gabinetes then or-
ganized a community assembly to inform the broader community, encourage
participation in the home visits and the community monitoring process, and
identify jovénes promotores (youth volunteers), one to two youth per commu-
nity to support the community monitoring process. Families receiving home
visits were provided with a survey every two months that was designed to elicit
feedback on home visit frequency, duration, and content, as well as the quality
of the home visitor/family interactions (see Figure B.1). A locked suggestion
box was set up in a central location for families to deposit their feedback sur-
veys and any other written feedback. Families were also encouraged to provide
feedback verbally to the youth volunteers or Gabinete members.

Every two months, the Gabinetes, youth volunteers, and home visitors

met to review the feedback received in the prior months. The Gabinetes and

3In about five communities, the Gabinetes were non-existent or not operational at the
start of implementation. In these cases, a different pre-existing community association led
the community monitoring, such as Parent/Teacher Committees)
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youth volunteers then presented the feedback in community assemblies that
were open to all participating families and home visitors. All feedback was
intended to be presented anonymously, without comparing home visitors or
calling them out individually. Each meeting concluded with an Action Plan,
designed to highlight achievements to date as well as aspects for improvement
and concrete next steps to improve home visits. The Gabinetes were expected
to follow-up on the Action Plan agreements by providing support to families
and home visitors as needed to meet the agreed upon goals.

Figure B.2 illustrates the community monitoring process. Importantly, we
expect families receiving home visits in Treatment 2 communities to benefit
from community monitoring regardless of their own participation in the feed-
back process or meetings. That is, community monitoring should serve as an
accountability mechanism (via social pressure from community leaders and
peers) to incentivize home visitors to improve the overall fidelity of implemen-

tation of home visits (we directly assess this hypothesis in Section 6.7).

4.4 Data

Data were collected from all 210 participating communities. Within each com-
munity, the sample was a simple random sample, drawn from the list of eligible
households (i.e., all households with young children).? Baseline data were col-

lected from July 2013 - January 2014. The response rate was high, 93% of the

4In participating communities, all households with children younger than six years old
were identified via a census conducted immediately prior to baseline data collection by the
survey team. We focus our analysis on the sample of children who were between six months
and two years old at baseline, because our key outcome measure, the Denver-II, has an
age cut-off of six years old and thus was not applied to children older than 5.99 years at
follow-up. Moreover, children older than three were not eligible for fortnightly home visits.
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originally randomly selected households agreed to participate in the baseline
survey. Home visits and community monitoring were implemented from June
2013 through July 2017, and follow-up panel data were collected from March -
May, 2018 (Figure 1). Children were between zero and one years old at base-
line (mean = 5.2 months), and between four and five years old at follow-up
(mean = 4.7 years). Our analytic dataset includes 1,324 children. Sample
attrition from baseline to follow-up was less than 10%, and did not differ by
treatment condition (Tables C.1 and C.2).

Questionnaires at baseline and follow-up collected information on house-
hold characteristics, child development, and parenting behavior, as follows:

Household characteristics. Data on household characteristics include the
age, sex, education, and health status of all household members, as well as
household assets, and household economic activity, collected from the house-
hold head.

Child development. We use two assessments that are widely used in the
literature, have been previously adapted and validated in the Nicaraguan
context, and include multiple domains: the Denver-1I (Frankenburg, Dodds,
Archer, Shapiro, and Bresnick, 1992) and the Peabody Picture Vocabulary
Test (PPVT-III; Dunn and Dunn, 1981). From the Denver-II we derive mea-
sures of language and fine motor development via direct assessment (and some
caregiver report, for very young children only). The PPVT-III measures recep-
tive vocabulary via direct assessment. We compute a continuous score equal to
the sum of the of the items successfully completed (in line with Rubio-Codina,

Araujo, Attanasio, Mufioz, and Grantham-McGregor (2016)), and in all mod-
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els we use the within-sample standardized score, calculated in two-month age
intervals (i.e., we group children according to age and then compute z-scores
within age bins of two months). We also report an aggregate measure of child
development using factor analysis, constructed from the three direct assess-
ment measures (Denver Language, Denver Fine Motor, and receptive vocab-
ulary as measured by the PPVT).®> Further details on the child development
measures, including administration, scoring, and standardization methods are
given in Appendix D.

Child Behavior Child behavior was measured via caregiver-report using an
adapted version of Behavior Problem Index (BPI; Zill and Peterson (1986),
with items derived from Achenbach and Edelbrock (1981)) (e.g., “does [your
child] cry often?” “does she get distracted easily?”). We reverse code negative
items so that higher scores indicate a better behavior, and then compute a
continuous score equal to the sum of the of the items. In all models we use
the within-sample standardized score, calculated in two-month age intervals.
Child behavior was only measured at follow-up.

Parenting measures. Data on parenting were collected via caregiver self-
report and direct observation of the primary caregiver and child during the
baseline and follow-up interview, using the Home Observation for Measure-
ment of the Environment (HOME)(Caldwell, Bradley, et al., 1984). We include

three sub-scales, based on the HOME Short-Frame: emotional support (e.g.,

50ur ITT and LATE findings are consistent using a measurement systems approach, in
which we use the observed (but error prone) measures of child development to estimate a
latent factor of child development, following Attanasio, Cattan, Fitzsimons, Meghir, and
Rubio-Codina (2020); Cunha, Heckman, and Schennach (2010). Tables available upon re-
quest.

18



whether the caregiver responded verbally to the child during the interview),
cognitive stimulation focusing on materials (e.g., presence of story books in
the home), and cognitive stimulation focusing on activities (e.g., whether some
one at home tells stories to the child). In line with evidence from numerous
cultural contexts and socioeconomic groups showing a negative association be-
tween maternal depression and the quality of parent-child interactions (Wachs,
Black, and Engle, 2009), we also use an adapted version of the Center for Epi-
demiologic Studies Depression Scale (CES-D) (Radloff, 1977), a screening test
for depressive symptoms. In all estimates we use the with-in sample standard-
ized score for the HOME and CES-D scores. We take the inverse of the CES-D
score so that higher scores across all measures imply improved parenting/less

maternal depression (see Appendix D for details).®

5 Empirical Strategy

To estimate the causal effect of Home Visits and Home Visits + Community
Monitoring on child development and behavior we leverage random assign-
ment of communities to treatment and control conditions. Our intent-to-treat

estimation is as follows:

Yieoo1s = a+p1HomeVisits.~+ Py HomeVisits& Monitoring.+vic2013+Xie+Ym~+€ie

(1)

where ;0015 is the child development outcome for child (caregiver) 7 in commu-

SLopez Boo (2019, mimeo) discusses the psychometric properties of Denver-11, PPVT-III,
BPI, and CES-D in this impact evaluation.
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nity ¢. The parameters of interest are the coefficients on the treatment indica-
tors for assignment to Home Visits and assignment to Home Visits + Commu-
nity Monitoring. X. is a vector of individual, household and community-level
controls measured at baseline (child gender, child age in 2-month increments,
mother’s years of education, whether the biological mother is the primary care-
giver, an index of household assets, the total number of household residents,
and whether the community is semi-urban or rural).” Our preferred speci-
fication includes controls for precision, but our main findings are robust in
unadjusted models. Because the intervention was stratified at the municipal-
ity level, we also include municipality fixed effects (,,), and we control for the
baseline child development outcome (¥;e2013).5 Standard errors are clustered
at the community level.

Given random assignment, (; estimates the causal impact of residing in
a community that was offered Home Visits, and [y estimates the causal im-
pact of residing in a community that was offered Home Visits + Community
Monitoring.

We also report the local average treatment effect (LATE) estimate. The
LATE estimate uses community level assignment as an instrument to model
the effect of actually receiving at least one home visit. These models are run
separately for each of the two treatment arms. Findings from the LATE es-

timate apply only to the sub-sample of compliers, or individuals who were

"The asset index is created using principal component factor analysis, designed to be a
proxy for household wealth.

8Receptive vocabulary (PPVT-III) and behavior (BPI) were only measured at follow-
up. Thus, for these outcomes we use the baseline Denver-II language and composite child
development score, respectively as a control for baseline developmental outcome.
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induced to take-up the home visits because of their community-level assign-
ment. By estimating the average effect even in the presence of substantial
spillover, we argue that the I'TT estimate more directly answers the question
of what is the impact of home visits implemented at scale? in that it provides
a more conservative estimate that is generalizable to our entire population of
interest (i.e., all households with young children living in high poverty, rural
or semi-rural communities in Nicaragua). The ITT is thus our preferred es-
timate, although the results of the LATE estimates are consistent with our

main I'TT results in terms of direction and significance of coefficients.

6 Results

6.1 Preintervention Differences

Table 1 presents baseline characteristics of children across treatment arms.
Half of the children in our sample are male with an average age of 3 to 5
months. With respect to household characteristics, more than 90% of the
children’s primary caregiver is their biological mother, and mothers in our
sample have on average seven to eight years of education, with almost a third
reporting depressive symptoms. The majority of caregivers exhibited parental
warmth during the interview (e.g., responded verbally to the child), but less
than ten percent reported reading to their child in the past week.

Figure 2 shows mean within-sample age standardized child development
scores at baseline, according to levels of household wealth (as measured by the

household asset index). There are clear wealth gradients, even in our sample,
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which by design targets the poorest communities in Nicaragua. This finding is
consistent with previous evidence from Nicaragua and other countries in Latin
America (e.g. Schady, Behrman, Araujo, Azuero, Bernal, Bravo, Lopez-Boo,
Macours, Marshall, Paxson, and Vakis, 2015), and it is precisely these inequal-
ities in early childhood development that motivate the home visit program.
Note that baseline characteristics of all observed demographics, parenting
behavior, and child development outcomes are balanced across treatment arms,
with a few exceptions (Column (4) - (6)). Nonetheless, we control for all

baseline characteristics in our estimates.

Table 1: Baseline Characteristics Across Treatment Arms (Baseline Balance)

O & @ 0 O
Home Visits
Home +Community Diff Diff Diff
Control  Visits Monitoring (2)-(1)  (3)-(1) (3)-(2)

Child demographics

Male 0.50 0.52 0.53 0.02 0.04 0.01
Age in years 0.33 0.38 0.38 0.05 0.05 0
Household characteristics
Semi-urban 0.72 0.73 0.73 0 0 0
Household asset index 0.05 0.06 0.14 0.01 0.09 0.08
Biological mother is primary caregiver 0.93 0.93 0.92 0 -0.01 -0.01
Mother completed at least primary level 0.71 0.72 0.72 0.01 0.01 0
Mother years of education 7.80 7.56 7.90 -0.24 0.10 0.35
Parenting characteristics
HOME Emotional Support (Z score) 0.01 0.02 0.12 0 0.10 0.10
Responded verbally to child 0.72 0.74 0.79 0.02 0.07 0.06
Praised child during the interview 0.65 0.64 0.66 -0.01 0.01 0.02
HOME Cognitive Stimulation (Z score) -0.06 0.04 -0.05 0.10 0.01 -0.09
Someone reads to child 0.39 0.44 0.36 0.05 -0.03 -0.08
Read to child at least once a week 0.07 0.10 0.09 0.03 0.01 -0.01
Maternal depression (CES-D) 29.01 29.29 29.64 0.28 0.63 0.35
At risk of clinical depression 0.28 0.27 0.26 -0.01 -0.03 -0.02
Child development outcomes
Child Development Composite 0.03 0.08 -0.09 0.04 -0.12 -0.17
Language (Z score) 0.09 0.10 -0.06 0.02 -0.14 -0.16
Fine Motor (Z score) 0.09 0.09 0.02 0 -0.07 -0.06
Observations 420 442 462 1325 1325 1325

Notes: Analysis restricted to panel dataset of children observed at baseline (2013) and follow-up (2018)
(for this reason, the standardized development outcomes are not all equal to 0 for the overall sample).
The household asset index is created using principal component factor analysis, designed to be a proxy for
household wealth. The max score for Maternal depression (CES-D) is 36.

22



Figure 2: Wealth Gradients in Child Development at Baseline

Z-score 2013

0- -

Lowest quartile 2 3 Highest quartile

Notes: Bars correspond to the mean of the child
development composite indicator (z-score) at baseline
for each quartile of household wealth (estimated using
an index of household assets). N =1,319.

6.2 Home Visit Take Up and Participation in Commu-
nity Monitoring

At follow-up, caregiver respondents were asked about home visit participation
(i.e., “did you receive home visits?”) and if so, the frequency and duration
of the home visits, and how many months in total they received home vis-
its. Caregivers were also asked about participation in community monitoring.
Specifically, caregivers were asked whether or not they had attended a com-
munity meeting in which the quality of the home visits was discussed, and if
so, how many total meetings they attended, and their perceptions regarding
whether or not community monitoring improved home visit quality. We use
these measures to estimate home visit take-up and participation in community

monitoring, as well as the perceived effectiveness of the community monitoring,
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as shown in Table 2.

As expected, families living in communities assigned to Home Visits (Treat-
ment Arm 1) and Home Visits + Community Monitoring (Treatment Arm 2)
were much more likely to receive home visits than families in communities
assigned to the control condition, although compliance was imperfect. Ap-
proximately 68-69% of families in communities assigned to Home Visits and
Home Visits + Monitoring received at least one home visit, compared to 30%
in control communities. Comparing columns (2) and (3) in Table 2, the fre-
quency, duration, and number of months of home visits appears to be slightly
greater in communities assigned to community monitoring relative to com-
munities that received “status quo” monitoring, although the differences are
not significant by conventional standards. Multiplying self-reported number
of months of home visits by reported frequency of home visits, we estimate
the median number of total home visits at 24, for both treatment groups.

Non-compliance in the control group (i.e., receipt of home visits) appears
to be partly explained by proximity to treatment communities. Control group
participation in home visits is highest among households located close to
treated communities (within 1 km; results available upon request). Baseline
demographics, parenting, and child development characteristics do not predict
home visit receipt.® Likewise, there is no evidence that non-compliance in
the treatment groups (i.e., non-receipt of home visits) is related to baseline
characteristics. Rather, we suspect that non-compliance in treatment com-

munities is primarily explained by implementation challenges, such as home

9 Assessed via logistic regressions of home visit receipt on demographic, parenting, and
child development variables, tables available upon request.
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visitor turnover which may have caused gaps in service delivery.

A small percentage (9%) of caregivers in communities assigned to the con-
trol condition reported attending at least one community monitoring meeting,
compared to 22% in Home Visit communities and 33% in Home Visit + Com-
munity Monitoring communities. Non-compliance in this case also appears
to be largely explained by proximity to Home Visit + Community Monitoring
communities. Among households in Treatment 1 communities, participation in
community monitoring is highest for those who live within 1 km of the nearest
Treatment 2 community. Regional coordination in themes related to gover-
nance and program administration between Gabinetes is not infrequent, so it
could be that members of the Gabinetes in Home Visit + Community Mon-
itoring communities discussed the community monitoring mechanisms with
Gabinetes or families in Home Visit communities. Alternatively, as described
in Section 2.4, the Gabinetes are pre-existing associations that operate in
most communities throughout the country and have a mandate to promote
participation in government provided social services. It is conceivable that
the Gabinetes in Home Visit communities decided on their own to implement
some form of community monitoring. However, only communities assigned to
the monitoring condition received training from the Ministry of the Family
in community monitoring. Thus, the community monitoring that families in
Home Visit-only communities reported participating in would not necessar-
ily have followed the same structure in terms of frequency, organization, or

content of the feedback processes.
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Table 2: Program Participation by Treatment Assignment

1) (2 3) (4) (5) (6)
Home Visits
Control  Visits Monitoring (2)-(1)  (3)-(1) (3)-(2)
Received home visits 0.30 0.68 0.69 0.37 0.39 0.02
Frequency of home visits
Never received home visit 0.70 0.32 0.31 -0.37 -0.39 -0.02
Once a month 0.10 0.20 0.16 0.10 0.07 -0.04
Fortnightly 0.08 0.24 0.30 0.17 0.23 0.06
Once a week 0.09 0.17 0.15 0.08 0.06 -0.02
Duration of home visit
Never received home visit 0.70 0.32 0.31 -0.37 -0.39 -0.02
Less than 20 mins 0.05 0.08 0.08 0.03 0.03 0
20-40 mins 0.15 0.31 0.26 0.17 0.11 -0.05
More than 40 mins 0.11 0.28 0.35 0.17 0.24 0.08
Number of months received home visits 3.43 10.90 11.51 7.47 8.08 0.61
Community Monitoring (CM)
Attended CM Meetings 0.09 0.26 0.37 0.18 0.29 0.11
Number of CM Meetings Attended 0.27 1.47 2.12 1.20 1.85 0.65
CM makes the program
Never attended 0.91 0.74 0.63 -0.18 -0.29 -0.11
Little better 0.02 0.07 0.06 0.05 0.04 0
No change 0 0.01 0.01 0.01 0.01 0
Much better 0.06 0.19 0.30 0.13 0.24 0.11
Observations 420 442 462 1325 1325 1325

Notes: Data on program participation come from caregiver self-report at follow-up.

6.3 Quality of Home Visit Implementation

Our findings regarding program take-up (Table 2) show that community mon-
itoring did not meaningfully increase the quantity of home visits, but did
community monitoring improve the quality of home visits? To answer this
question, we leverage a unique dataset of in-situ observations of home vis-
its. Rarely do early childhood development programs in LMIC collect data
on program implementation like this (7). The observations were conducted
by technical specialists from the Ministry of the Family as part of the institu-
tional (“status quo”) monitoring in both treatment arms. The data represent
the total universe of observations collected and recorded by technical spe-
cialists throughout the duration of the study, from 2013 - 2017. The data

include a total of 2,130 observations from 44 (of 70) Home Visit communities,
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and 2,783 observations from 51 (of 70) Home Visit + Community Monitoring
communities (see Appendix E). The fact that more than 30% of treatment
communities are not included in these data demonstrates the challenges of
institutional monitoring in this setting, and hence, the rational for community
monitoring. It also means that these data are not representative of the full
sample of visits conducted as part of the Home Visit Program Program, which
is a limitation of this analysis.

Home visit quality was measured using a check-list tool designed to be
completed immediately following each in-situ observation, based on Leer et al.
(2016). The checklist includes four categories: the quality of the home visitor-
caregiver relationship (e.g. “home visitor encourages caregiver questions”),
visit materials and preparation (e.g. “home visitor had prepared in advance
for the visit”), visit content (e.g. “home visitor models activities for fami-
lies”), and the extent to which the home visitor adhered to program design by
focusing on demonstrating activities to the caregiver. Each category includes
one to four items, scored on a four-point scale. We calculate scores for each
category by taking the sum of the corresponding items (or the sum of all items
for the overall category), and standardizing by year.

We regress home visit quality on community assignment to Home Visits
+ Community Monitoring.!® As shown in Table 3 (Panel A), we find that
home visits were significantly higher quality in communities assigned to Home

Visits + Community Monitoring, relative to communities that just received

10The regression from which we extract our main parameter of interest, 31, is:

Yije = a + BrHomeVisits&CommunityMonitoring. + 0; + Yi + €ijc (2)
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institutional monitoring. The overall quality of home visits was 0.12 SD higher
in communities assigned to community monitoring, equivalent to about two
additional items with high scores on the home visit observational check-list.
However, we interpret this estimate with some caution given the fact that our
sample of home visits might be selective as it does not include all treatment
communities, nor participating families and home visitors.

To further examine the role of community monitoring in improving home
visit quality, we use data from the caregiver interview at follow-up to construct
two measures of participation in monitoring at the community level. First, we
estimate the number of meetings held per community, using caregivers’ self-
report data on number of meetings they attended. Second, we estimate the
perceived role of monitoring in improving the quality of home visits at the
community level by taking the average of caregivers’ reports in each commu-
nity (scored on a Likert scale, ranging from l=never attended to 4=much
better). Restricting our analysis to Treatment 2 communities, we then regress
home visit quality on these two measures of participation in community mon-

itoring.!! As shown in Table 3 (Panel B), the number of monitoring meetings

where y; ;. is the quality of home visit ¢ (in year-standardized z-scores) conducted by home
visitor j in community c¢. The parameter of interest is 31, the coefficient on the treatment
indicator for assignment to Home Visits + Community Monitoring. We include year fixed
effects (§;) and technical supervisor fixed effects (y5). Standard errors are clustered by
home visitor to account for non-independence of errors between observations of the same
home-visitor.

' The regression model is as follows:

Yije = a+p1No.of MonitoringM eetings.++ P2 PerceivedRoleo f Monitoring.+0:+vyi+e€ijc

3)
where y;;. is the quality of home visit ¢ (in year-standardized z-scores) conducted by home
visitor j in community ¢, with year and technical supervisor fixed effects (4; and ~;), and
standard errors clustered by home visitor.
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held per community significantly significantly predicts all domains of visit qual-
ity. The coefficients on the perceived role of monitoring in improving visits
are large and positive, but only significant for whether or not the home visitor
focused on the caregiver. We take these findings as encouraging, if suggestive,
evidence that community monitoring served as an effective quality assurance

mechanism.

6.4 Child Development Outcomes

Table 4 present our main estimates (See Figure F.1 for the coefficient plot).
We find no evidence of effect of home visits with “status-quo” institutional
monitoring on child development, but there is a positive effect of home visits
with community monitoring on child development and child behavior (ITT
0.13 and 0.17 SD, respectively). The impacts are driven by expressive language

and fine motor skills in the case of the child development composite.

The magnitude of the effects on child development, language and fine motor
development are consistent with the short-term ITT effects found in home
visit programs implemented at scale in the U.S. (e.g. Love, Chazan-Cohen,
Raikes, and Brooks-Gunn, 2013). Understandably, the impacts we find here
are substantially smaller than the short term effects found in effectiveness trials
in LMICs, which tend to be between 0.20 - 0.70 SD (Aboud and Yousafzai,
2015). Indeed, the United States literature shows that as child care centers
from Head Start were expanded, the impacts were dramatically attenuated

(Duncan and Magnuson, 2013).
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Table 3: Relation Between Community Monitoring and Home Visit Quality

Panel A
Assignment to Community Monitoring and Home Visit Quality
Overall Home visitor -  Visit materials Visit Focuses
quality caregiver and content on caregiver
relationship preparation
Community 0.12 0.13 0.09 0.13 0.09
Monitoring (0.06) (0.06) (0.05) (0.06) (0.05)
Controls Y Y Y Y Y
N 4,913 4,913 4,913 4,913 4,913
Adjusted R? 0.32 0.31 0.27 0.28 0.22
Panel B
Community-Level Participation in Community Monitoring and Home Visit Quality
Overall Home visitor - Visit materials Visit Focuses
quality caregiver and content on caregiver
relationship preparation
Number of monitoring
meetings held 0.05 0.04 0.04 0.05 0.05
per community (0.02) (0.03) (0.02) (0.02) (0.02)
Perceived role
of monitoring 0.35 0.28 0.34 0.28 0.52
in improving home visits  (0.25) (0.23) (0.24) (0.24) (0.24)
Controls Y Y Y Y Y
N 2,717 2,717 2,717 2,717 2,717
Adjusted R? 0.32 0.30 0.27 0.29 0.21

Note: Outcomes, in columns, come from in-situ observations of home visits, collected using a checklist of home
visit quality by trained specialists from the Ministry of the Family and presented as z-scores standardized by
year. Panel A shows the result of regressing home visit quality outcomes using observations collected from
communities assigned to both treatment arms on assignment to Treatment 2 (Home Visits + Community Mon-
itoring). Analyses in Panel B are restricted to the observations conducted in communities assigned to Treatment
2 (Home Visits + Community Monitoring). We regress home visit quality outcomes on two community-level
measures of participation in community monitoring, constructed from caregiver reports at follow-up: (1) the
average number of monitoring meetings caregivers reported participating in, and (2) the perceived role of com-
munity monitoring in improving home visit quality (1, community monitoring does not improve home visits,
to 3 community monitoring makes the home visits much better), averaged by community. Controls in Panel A
and B consist of year and supervisor fixed effects. Standard errors in parentheses are clustered by home visitor.
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Table 4: Estimated Effect of Home Visits on Child Development

Intent-to-Treat Local Average
Effect Treatment Effect
(1) (2) (3)
Home Home Visits+ Home +Home Visits
Visits Community Visits Community
Monitoring Monitoring
Child Development 0.10 0.13 0.22 0.28
(0.07) (0.07) (0.18) (0.14)
N 1,285 838 860
Adjusted R? 0.27 0.29 0.29
P-Val: HV v HV+CM 0.62
Language 0.09 0.11 0.25 0.25
(0.07) (0.06) (0.18) (0.12)
RW P-value [0.29] [0.05] [0.36] [0.11]
N 1,324 862 882
Adjusted R? 0.12 0.12 0.13
P-Val: HV v HV+CM 0.68
Fine Motor 0.03 0.13 0.12 0.27
(0.05) (0.05) (0.15) (0.10)
RW P-value [0.86] [0.05] [0.65] [0.11]
N 1,324 862 882
Adjusted R? 0.11 0.11 0.09
P-Val: HV v HV4+CM 0.02
Receptive Vocabulary  0.02 -0.04 0.01 -0.04
(0.05) (0.05) (0.16) (0.18)
RW P-value [0.86] [0.56] [0.94] [0.81]
N 1,290 840 865
Adjusted R? 0.38 0.38 0.38
P-Val: HV v HV4+CM 0.18
Behavior 0.13 0.17 0.30 0.35
(0.07) (0.08) (0.22) (0.18)
RW P-value [0.29] [0.05] [0.41] [0.11]
N 1,319 840 877
Adjusted R? 0.04 0.02 0.01
P-Val: HV v HV+CM 0.47

Note: Dependent variables are in rows, and independent variables are in columns. Table reports coefficients
with standard errors in parentheses clustered at the community level, and Romano-Wolf step-down P-values
in brackets below. All outcomes have been internally standardized for age in 2-month increments and are
expressed in standard deviation units, with higher scores indicating improved development /better behavior.
Specification (1) is the intent-to-treat estimate. Specifications (2) and (3) are two separate models used to
estimate the local average treatment effect (LATE) of receiving a home visit in a community assigned to
just home visits (Specification 2) or receiving a home visit in a community assigned to home visits with
monitoring (Specification 3), using random assignment at the community level as an instrument. Specification
(2) is run on the sub-sample of children in communities assigned to control and Home Visits. Specification
(3) is run on the sub-sample of children in communities assigned to control and Home Visits + Community
Monitoring. All specifications include municipality fixed effects and the following controls: child gender, age
in 2-month increments, baseline development scores, mother’s years of education, whether or not the child’s
primary caregiver is the biological mother, household asset index, number of household residents, and an
indicator equal to 1 for semi-urban communities, 0 for rural. Romano Wolf Step-down procedures applied to
the block of outcomes (language, fine motor, recepéiie vocabulary, and behavior), with 200 repetitions.



The ITT effects are notable considering the presence of substantial non-
compliance with treatment assignment, and we note that our LATE estimates
are roughly two times the magnitude of our I'TT estimates. For families who
were induced to participate in home visits with community monitoring via the
randomized community-level assignment, the effect of actually receiving home
visits on child development and child behavior are large and significant, 0.28
SD and 0.35 SD. The LATE effect sizes are in fact comparable to the effects
of effectiveness studies in LAC (Attanasio et al., 2014).

We fail to detect an effect of either treatment arm on receptive vocabulary.
The lack of a finding on receptive vocabulary is somewhat inconsistent con-
sidering we did find an effect on the language domain of the Denver-I1. How-
ever, the PPVT-III scale focuses exclusively on receptive vocabulary, while
the Denver-II includes foundational language skills that may be more aligned
with the kinds of early stimulation activities promoted by home visitors in this
program (e.g., ability to string together words, basic verbalizations, receptive
vocabulary, and ability to solve basic cognitive tasks according to verbal in-
structions).

Lastly, we find positive effects on child behavior in both treatment arms.
Since behavior is caregiver reported, these effects could include a mix of im-
provements in child behavior and improvements in caregivers’ ability to effec-
tively respond to children’s problem behaviors.

The use of Romano Wolf P- values to control for multiple hypotheses—as

is standard in the literature (Carneiro and Ginja, 2014)—did not alter our
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findings.'? Indeed, the ITT effect of Treatment Arm 2 (Home Visits + Com-
munity Monitoring) on language, fine motor and behavior are both statistically
significant at p < 0.10 with, while the LATE estimates are significant at p <
0.15 with Romano Wolf P- values.

6.5 Heterogeneity by Age

Considering the existence of sensitive periods for child development (Black,
Walker, Fernald, Andersen, DiGirolamo, Lu, McCoy, Fink, Shawar, Shiffman,
et al., 2017; Nelson IIT and Gabard-Durnam, 2020), we examine heterogeneous
effects by child age. Given our main finding of treatment effects for Treatment
Arm 2 only, we focus our heterogeneity analysis on Treatment Arm 2 (relative
to control communities). Figure 3 depicts the magnitude and significance of
the treatment effect for three different age groups: the youngest group consists
of children aged 4.5 - 4.9 years at follow-up (circle), the middle group includes
children aged 5 - 5.4 years at follow-up (triangle), and the older group includes
children aged 5.5 - 5.9 at follow-up (square). We find a significant relationship
between assignment to Home Visits + Community Monitoring and child’s age
at follow-up, indicating stronger effects on the child development composite for
younger children (see Table F.1 in the appendix for further details). Overall,
treatment effects were statistically significant for the youngest two age groups
(age 4.5 - 5.4), whereas the treatment effect was insignificant for children who

were between 5.5 - 5.9 at follow-up. We also observe suggestive evidence of

12Romano Wolf step-down procedures were applied to the block of child development
outcomes (language, fine motor, PPVT-III, and behavior). The results from different choices
of repetition (100, 200, 500, and 1,000) are all significant at p<0.10, we show the results for
200 repetitions.
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a similar heterogenous treatment effect by age for the other developmental
domains, as shown in Figure 3.

These findings suggest that children who were around one to two years
of age at the start of the intervention (4.50-4.9 at follow-up) benefited 2.5
times as much as older children. Since there were no clear differences by age
in terms of the total number of months home visits received (tables avail-
able upon request), we interpret this finding as consistent with the literature
showing larger effects of early stimulation interventions for younger children
(Behrman, King, Armecin, Duazo, Ghuman, Gultiano, and Lee, 2006; Wint
and Janssens, 2008), likely based on sensitive periods for neurodevelopment,
due to heightened brain plasticity (Black et al., 2017; Nelson 11T and Gabard-
Durnam, 2020).

6.6 Parenting Behavior

Table 5 shows that while home visits with community monitoring had a posi-
tive effect on children’s development and behavior, there were no impacts on
any of our parenting behavior measures nor maternal depression. This is a
puzzling finding considering the role of parental investments in determining
child development, and prior evidence that the effects of home visits on child
development are fully explained by increases in parental investments (Attana-
sio et al., 2020). However, our findings are consistent with a recent meta-
analysis that found only modest effects of home visits on parenting behavior
(Sama-Miller et al., 2017), and there are other examples of interventions that

have positively impacted child development without any observed impact on
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Figure 3: Effects on Child Development Outcomes by Age Group (6 Months
Increment) in Communities Assigned to Home Visits + Community Monitor-

ing
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follow-up. Significance level at, *p < .10,** p < .05,*** p < .01. Treatment
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old, and Green square: 5.5 years old).
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parenting behavior (Chang et al., 2015).

6.7 Robustness Checks

We examine the robustness of our main results in two ways. First, we show our
findings are robust to various specifications of controls. Second, we examine
the extent to which the benefits of community monitoring diffused to all com-
munity members in Treatment 2 regardless of whether or not they participated
in the monitoring meetings.

Our main specification controls for individual and community-level char-
acteristics as well as baseline child development outcome measures. However,
as shown in Table G.2, our results are consistent using various specification
approaches. Column (1) is the most naive estimate with no control except mu-
nicipality fixed effects.'® Column (2) controls for baseline child characteristics.
The coefficient of treatment assignment is similar to our main specification
(Column 3).

Next, we test the hypothesis that community monitoring improves home
visit quality for all children in Treatment 2 communities, regardless of whether
or not the caregiver participated in community monitoring meetings. To do
so, we regress child development outcomes on Treatment 2 assignment and an
indicator variable equal to 1 if the caregiver reported participating in monitor-
ing meetings (restricting the sample to treatment 2 and control communities

only).

13The base estimation controls for municipality as randomization is stratified at munici-
pality level.
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Table 5: Effect of Home Visits on Parenting Behavior

Intent-to-Treat Local Average
Effect Treatment Effect
(1) (2) 3)
Home Home Visits+ Home +Home Visits
Visits Community Visits Community
Monitoring Monitoring
Emotional Support -0.00 0.01 0.11 -0.06
(0.08) (0.08) (0.21) (0.17)
RW P-value [0.99] [0.90] [0.90] [0.91]
N 1,314 855 874
Adjusted R? 0.14 -0.05 -0.04
P-Val: HV v HV+CM 0.88
Cognitive Stimulation: 0.07 0.06 0.11 0.15
Materials (0.08) (0.07) (0.21) (0.19)
RW P-value [0.62] [0.73] [0.90] [0.74]
N 1,182 768 790
Adjusted R? 0.27 -0.06 -0.07
P-Val: HV v HV4+CM 0.90
Cognitive Stimulation: 0.09 0.06 0.22 0.13
Activities (0.07) (0.07) (0.18) (0.16)
RW P-value [0.49] [0.73] [0.59] [0.74]
N 1,181 767 789
Adjusted R? 0.17 -0.06 -0.04
P-Val: HV v HV+CM 0.61
No Maternal 0.00 -0.03 0.01 -0.06
Depression (CES-D) (0.06) (0.06) (0.18) (0.12)
RW P-value [0.99] [0.82] [0.93] [0.91]
N 1,310 855 870
Adjusted R? 0.09 0.02 -0.02
P-Val: HV v HV+CM 0.54

Note: Dependent variables are in rows, and independent variables are in columns. Table reports coefficients
with standard errors in parentheses clustered at the community level, and Romano-Wolf step-down P-values in
brackets below, when applicable. All outcomes are internally standardized and expressed in standard deviation
units, with higher scores indicating better parenting /less depression. Specification (1) is the intent-to-treat
(ITT) estimate. Responsive parenting and harsh discipline practices are direct observations, corresponding to
the caregiver’s interactions with the target child during the interview, and are thus modeled using the child-
level sample. CES-D corresponds is measured via caregiver self-report, and is thus measured using the caregiver
dataset. Results indicate the effect of residing in communities randomly assigned to Treatment Arm 1 (Home
Visits) or Treatment Arm 2 (Home visits + Community Monitoring). Specifications (2) and (3) are two separate
models used to estimate the local average treatment effect (LATE) of receiving a home visit in a community
assigned to just Home Visits (Specification 2) or receiving a home visit in a community assigned to Home Visits
with Community Monitoring (Specification 3), using random assignment at the community level as an instrument.
Specification (2) is run on the sub-sample of children/ caregivers in communities assigned to control and Home
Visits. Specification (3) is run on the sub-sample of children/ caregivers in communities assigned to control and
Home Visits + Community Monitoring. All specifications include municipality fixed effects and the following
controls: mother’s years of education, whether or not the child’s primary caregiver is the biological mother,
baseline parenting behaviors, household asset index, number of household residents, and an indicator equal to 1
for semi-urban communities, 0 for rural. Romano Wolf Step-down procedures applied to the block of parenting
outcomes (emotional support, both measures of cognitive stimulation, and CES-D), with 200 repetitions.
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We find that our results are mostly robust in terms of magnitude, but
the significance disappears for the child development composite score and lan-
guage domain, which may be due to lack of statistical power as we restrict our
analysis to the Treatment 2 and control groups (Table G.3). We interpret this
as suggestive evidence in support of the hypothesis that the effects of commu-
nity monitoring are not conditional on whether or not the caregiver attends
meetings — i.e., community monitoring construed broad benefits for the full

community.

7 Conclusion

We estimate the effects of a large-scale, low-cost ($100/child/year) home visit
parenting program implemented by the Nicaraguan Government. Four years
after program launch, we find a positive I'TT effect of 0.13 SD on child de-
velopment, but only in communities assigned to home visits with community
monitoring. There was also a positive I'TT effect of both treatment arms on
caregiver-reported child behavior, which likely includes some mix of actual
improvements in child behavior and caregivers’ ability to respond effectively
to their child’s behavior. The magnitude of our ITT findings on child de-
velopment are consistent with estimates from large-scale home visit programs
in the United States (e.g. Sama-Miller et al., 2017). Given noncompliance
across treatment arms, we also examine LATE effects and find effects on child
development and behavior roughly twice as large as the I'TT estimate. The

impacts are much stronger among younger children, consistent with the evi-
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dence of critical periods in child development (Black et al., 2017; Nelson III
and Gabard-Durnam, 2020).

We find no evidence that the intervention improved parenting behavior or
reduced maternal depression. This finding is consistent with the somewhat
mixed evidence to date regarding the effects of home visits on parenting out-
comes. In this case, it may be that home visits with community monitoring
affected a unique set of parenting skills, not captured by the standard mea-
sures of parenting that are used in the early childhood literature and that we
used here (i.e., the HOME). By bringing parents together for bimonthly meet-
ings, community monitoring may have not only ensured the quality of home
visits but also strengthened parental self-efficacy, connected parents to social
resources in their community, and supported the development of strong family
peer networks. Such an interpretation makes sense considering our finding
that community monitoring was necessary for impact on child development.
It may be worth identifying and developing new tools to incorporate differ-
ent aspects of parenting behaviors, especially for interventions that involve
innovations such as community monitoring.

Using a unique dataset of home visit observations, we show that home visits
were higher quality in communities assigned to community monitoring. Rela-
tive to home visits with “status-quo” monitoring, home visits with community
monitoring achieved higher quality ratings on all domains—including higher
quality home visitor-caregiver relationships and visit content—two aspects of
quality that are especially difficult to ensure at scale (Leer and Lopez Boo,

2018). In addition, in communities where participation in monitoring was
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higher, home visit quality was higher. Conditional on assignment to com-
munity monitoring, the number of monitoring meetings held per community
was positively associated with the quality of home visits. These findings are
consistent with prior evidence that community monitoring works best when
citizens have real authority (Fox, 2015). Community monitoring in this case
empowered citizens to directly influence home visit quality, vis-a-vis their par-
ticipation in the development of bimonthly Action Plans. In addition, because
the home visitors were not financially rewarded for high performance, our
findings add to the evidence that pro-social incentives can serve as an effective
accountability mechanism for service providers (Ashraf, Bandiera, and Lee,
2015).

However, whereas prior studies have focused on researcher-led community
monitoring pilots, we show that community monitoring can be effective within
the context of a large-scale government-run program. Our study is also the
first to use community monitoring for an early childhood development pro-
gram. Home visits provide a particularly unique case study for community
monitoring. Unlike health care or basic education, both of which enjoy strong
citizen demand and some a priori notion of what service delivery should look
like, home visits in most LMIC contexts are new to communities and not
necessarily in high demand before they are launched.

It is worth noting that because both treatment arms received “status-
quo” monitoring, we cannot say to what extent community monitoring would
work in the complete absence of institutional monitoring. However, such a

scenario seems unlikely. Governments generally have some incentive to conduct
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their own monitoring, and the key question is not whether to monitor, but
rather how to provide effective monitoring, especially to remote communities
in resource constrained settings.

This paper is among the first to provide experimental evidence of a government-
run home visit program implemented at scale in a high poverty country. Our
findings highlight the importance of implementation quality for impact on
child development, and demonstrate that community monitoring can be a cost
effective way to ensure quality when expanding to the national level. How-
ever, community monitoring may have influenced child development through
a different set of parenting mechanisms than those typically measured in the
context of early childhood interventions in LMICs. This finding problematizes
the underlying assumptions regarding the home visit theory of change that
will be critical to explore going forward, as countries across the globe seek to

develop high quality early childhood development services.
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Appendices

A External Validity

Table A.1: Home Visit Sample and National Comparison

(1) (2) (3) (4)
Home-visit ~ National
population population Min Max

Household

No. of children

younger than 2 years old 1.09 1.07 1 4
Access to piped water 0.63 0.57 0 1
Improved sanitation 0.66 0.59 0 1
Electricity 0.80 0.74 0 1
Household head

Female 0.34 0.32 0 1
Characteristics of children

younger than 2

Lives with biological mother 0.99 0.98 0 1
Lives with biological father 0.73 0.73 0 1
Age of biological mother 25.56 25.78 13 80
Age of biological father 31 31 15 90
Mother years of education 7.75 6.73 0 17
Father years of education 6.98 6.31 0 17
Observations 1322 3292 4614 4614

Sources: Home visit baseline data (2013) and Nicaragua DHS 2011.

Notes: The DHS data applies sample weight for national average, and the analysis is retricted to
households with children younger than 6 years old. Access to piped water includes piped water inside
the house or compound. Improved sanitation refers to toilet and latrine (excusado o letrina) in the house.
The DHS data were collected 4-5 years prior to the Home Visit baseline sample, which may explain
why the Home Visit sample appears to be somewhat more advantaged than the national comparison in
terms of household characteristics and years of education.

The selection process for the Home Visit communities was as follows: First,
the 37 municipalities with the highest rates of extreme poverty were selected

using the Government’s official measure of Unmet Basic Needs. The Unmet

51



Basic Needs index, or Indice de Necesidades Bdsicas Insatisfechas is measured
at the household level, and refers to the number of basic needs not met (of 5).
All municipalities with an index of 0.20 or higher (indicating that households
on average experienced at least two of five unmet basic needs) were selected.
Within these municipalities, 1,402 communities were identified as eligible for
the Home Visit Parenting program, using the same threshold of Unmet Basic
Needs (Communities are defined according to Nicaraguan census designations,
they can be considered akin to small villages or towns). The 210 communi-
ties, in 33 municipalities, were selected for the experimental evaluation based
on the following criteria: (1) communities had to have at least 35 children
younger than six, (2) the Ministry of the Family had to have some presence
in the community (e.g., existing community development workers who could
be trained to be home visitors), and (3) community selection was stratified at

the municipal level.
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B Intervention Description

The home visit curriculum focuses on language, cognitive, affective, and socio-
emotional development, and emphasizes the importance of affectionate, con-
sistent, warm caregiving and respect for children’s agency and autonomy. The
curriculum was developed by local early childhood development practition-
ers and pedagogical experts, drawing primarily from the Government’s early
childhood education strategy, with some inspiration from other home visit
programs in the LAC region. Each visit included the following sequence of

activities:

(i) reflection and review of activities from the previous visit,

(ii) the provision of age appropriate information regarding developmental

milestones and processes,

e (iii) a demonstration from the home visitor of each early stimulation
activities with the child for the caregiver to observe (roughly 1-5 activities
per visit, depending on the age and developmental strengths/ needs of

the child),

e (iv) time for the caregiver to implement each activity with the child

herself, in the presence of the home visitor, and

e (v) time for the caregiver and home visitor to reflect on the activities,
discuss, and commit to ways the caregiver will continue these activities

on her own with the child in the weeks leading up to the next visit.
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Home visitors were expected to have a schedule planned out for each visit,
with activities and objectives clearly defined.

Home visitor training was conducted in a cascade manner. First, central
authorities from the Ministry of the Family were trained by a team of local
and international experts during a week long diploma course in early child-
hood development and home visit methodology. The central authorities then
rolled out this training to technical specialists at the municipal level, and the

technical specialists trained the home visitors.
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Figure B.1: Home Visit Poster

a nuestros
hijos e hijas

~———Somos una familia ——

Ayudamos a crecer y desarrollar
a nuestros nifios y nifias cuando:

Los almentamos solo con leche
matema desde que nace hasta
los 6 moses.

iTu opinion
nos importal

JOVEN PROMOTOR:
muestre las 5 caras a la madre
y explique como responder

acada una,
Sefiale con
) 7 una “X" la cara Contenido de la visita
N LT re——
J Lf | su respuesta. ot :ducadg::mmn
m N

INDICADORES A

Duracién de la visita

Material de la visita

Notes: Families in Treatment Arm 2 (Home Visits + Community Monitoring) received this poster. The
top portion, Educamos, cuidamos y amamos a nuestros hijos e hijas (Educate, care for, and love our sons
and daughters) includes pictures and text description of ways families can support their young children’s
healthy development. The bottom pink panel, Tu opinidn nos importa! (Your opinion matters to us!) is
the feedback survey for community monitoring. Families were encouraged to record their satisfaction with
the home visits in terms of visit duration, material, content, and quality of the interaction with the home
visitor. Every two months, youth volunteers provided families with a new feedback survey. Families in
Treatment Arm 1 (Home Visits) received just the top portion of this poster, without the feedback survey.
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Figure B.2: Community Monitoring Poster

El futuro de nuestros
miiosymﬂasdlpond.d.u

@Tu opinién nos |mporta GTe escuchamos

Analizar la calidad de las visitas
de acuerdo a la guia
«de monitoreo comunitario

Generar un plan de accion comunitario

Comision Nacional del Programa Amor para I@s mas Chiquit@s

Notes: In addition to the poster shown above (Figure B.1), families in Treatment Arm 2 (Home Visits +
Community Monitoring) received this poster, which describes the community monitoring processes, as
follows: (A) fill out the feedback survey and give it to the youth volunteer, or (B) give your feedback
verbally to members of the Gabinete, and (C) meet every two months with the Gabinete, youth volunteer,
home visitors, and families to review feedback, answer questions and concerns, and develop a Community
Action Plan.
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C Sample Attrition

The full baseline sample consists of 9,700 children between the ages of six
months and six years. At follow-up, data collection was limited to children
who were younger than 36 months at baseline, because children older than
36 months at baseline would not have received home visits.!* Based on this
criteria, 5,145 children were identified as eligible (i.e., younger than 36 months
at baseline). The survey team randomly selected 4,200 children of those 5,145
(stratified by community) to comprise the follow-up sampling frame. 945 addi-
tional children were randomly selected as replacements (stratified by commu-
nity), such that if an originally sampled child was not home or unavailable after
four attempts, was deceased, was sick, refused the interview, or had moved to
a community outside of the study sample, s/he could be replaced by a child
from the replacement list who was also included in the baseline sample. At
follow-up, complete assessments were collected from 3,808 children (3,297 of
which were from the original list of 4,200 children, and 512 of which were from
the list of randomly selected replacements). This represents a 9.3% attrition
rate.!> However, our analysis of the probability of attrition between treatment
groups (Table C.1) and based on observable characteristics at baseline C.2)
is limited to 139 “attritors” who we can identify as attritors based on their

unique ID. Unfortunately, the survey team did not provide the unique identi-

14The Ministry of Family had initially considered conducting fortnightly home visits for
children up to age six, but in response to budget and logistical constraints, this idea was
abandoned before program launch and only children up to age three years old ended up
being eligible for fortnightly home visits.

15Tn some communities it was not possible to complete the sample (i.e., there were not
enough replacement children available), hence the total sample is less than 4,200.
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fiers for the full list of 4,200 children and 945 replacement children, so we are

unable to identify these children in the baseline dataset.

Table C.1: Probability of Attrition Based on Treatment Status

Attritor
T1 (Home Visits) 0.01
(0.01)
T2 (Home Visits and Community Monitoring) 0.01
(0.01)
Observations 3,947
Adjusted R? -0.00
Mean Attrition Rate 0.04

Regressions of attrition variable on an indicator for treatment assignment (control group is
the reference group). Attrition status is identified for 3,947 children interviewed at baseline
and matched to follow-up information regarding completion of the follow-up interview. Of
those, 139 are classified as attritors (not interviewed at follow-up). Standard errors clustered
at the community level in parentheses, *p < .10,** p < .05,*** p < .01.
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Table C.2: Relation Between Observable Baseline Characteristics and Attrition Status, by Treatment Group

Biological
mother )
Age Household s Mother’s Careleer
in Semi- asset primary Education ~ depression
Male years urban index caregiver (years) (CES-D)
Attritor 0.00 -0.12 0.01 -0.13 -0.19 -1.54 -1.01
(0.07) (0.15) (0.08) (0.14) (0.07) (0.67) (1.03)
Attritor*T1 0.05 -0.07 0.11 0.12 0.14 0.87 1.47
(0.10) (0.19) (0.11) (0.23) (0.09) (0.97) (1.69)
Attritor*T2 -0.06 -0.09 0.04 -0.00 0.16 0.80 -0.22
(0.10) (0.20) (0.10) (0.18) (0.08) (0.94) (1.57)
Controls Yes Yes Yes Yes Yes Yes Yes
Observations 3,947 3,947 3,947 3,721 3,752 3,749 3,745
Baseline Mean 0.51 1.02 0.71 0.03 0.90 6.98 7.15
Composite child g .iq1 Fine Emotional ~ Cognitive
development Indiv Language Motor Support Stimulation
(z-score) (z-score)  (z-score) (z-score) (z-score) (z-score)
Attritor 0.19 0.07 0.18 0.11 0.40 -0.16
(0.20) (0.16) (0.23) (0.16) (0.40) (0.21)
Attritor*T1 -0.45 -0.20 -0.48 -0.21 -0.93 0.01
(0.31) (0.25) (0.30) (0.24) (0.53) (0.26)
Attritor*T?2 -0.41 -0.04 -0.50 -0.25 -0.21 0.15
(0.29) (0.25) (0.29) (0.24) (0.46) (0.26)
Controls Yes Yes Yes Yes Yes Yes
Observations 3,391 3,719 3,556 3,408 2,885 2,686
Baseline Mean -0.00 0.03 0.03 0.01 8.90 1.77

Regressions of dependent variable on an indicator variable for attritors, and the interaction between attritors and treatments

(treatment dummies controlled).

T1 refers to communities assigned to Home Visits, T2 refers to communities assigned

to Home Visits and Community Monitoring. Attrition status is identified for 3,947 children interviewed at baseline and
matched to follow-up information regarding completion of the follow-up interview. Of those, 139 are classified as attritors
(not interviewed at follow-up). Standard errors clustered at the community level in parentheses.



D Description of Child Development and Par-
enting Measures

Baseline data were collected by a team of 50 enumerators, all of whom had prior
experience collecting household survey data. Baseline enumerator training was
conducted over 20 days and included two practice tests in the field as well as a
refresher training. Follow-up data were collected by a team of 28 enumerators,
all of whom had prior experience applying the Denver, PPVT, and /or similar
child development instruments. Training at follow-up was conducted over 12
days, and included two practice tests in the field (in communities not included
in the experimental evaluation). The same survey firm led both rounds of data

collection.

Child Development Measures

Denver 11

(collected at baseline and follow-up)

Source: Frankenburg, Dodds, Archer, Shapiro and Bresnick (1992).
Description: The Denver II measures fine motor, gross motor, so-
cial personal and language. Consistent with prior literature show-
ing socioeconomic gradients in gross motor are minimal, and the
fact that the home visit curriculum did not include gross motor
exercises, we do not include gross motor in our analysis. We also
exclude social personal at follow-up given administration errors
(erroneous interpretation of several items that led to a binomial
distribution, which factor analysis showed was minimally related
to the underlying construct of child development used in the com-
posite indicator). The Denver-II includes 125 items total, but the
total number of items depends on the child’s age and ability. The
Denver II is designed for children aged 1 month to 5.99 years.
Administration: The Denver items are scored based on direct as-
sessment of the child’s performance in a series of tasks, adminis-
tered by the enumerator with support from the primary caregiver.

60



For young children only, some items are caregiver-reported. The
first item to administer is determined by the child’s age in months,
and administration continues item by item until a child fails or
refuses to answer three consecutive items.

Scoring: We compute a continuous score equal to the sum of the of
the items successfully completed (in line with Rubio-Codina et al.
(2016), we assume that the child can successfully complete all of
the items that precede the starting item according to the child’s
age group). We then standardize scores within our sample in two-
month age intervals (i.e., we group children according to age and
then compute z-scores within age bins of two months).!®

PPVT-III

(collected at follow-up only)

Source: Dunn and Dunn (1981)

Description: The Peabody Picture Vocabulary Test-1I1 (PPVT)
measures receptive vocabulary. The words used in the PPVT were
adapted to the Nicaraguan context with the permission of the pub-
lisher. Similar to the Denver 11, the are192 items total, but the total
number of items administered depends on the child’s age and abil-
ity. The PPVT is designed for children aged 2.5 years and older.
Administration: The PPVT is administered via direct assessment.
Children are shown a series of images and asked to point to the
image as the assessor reads the corresponding word aloud.
Scoring: We compute a continuous score equal to the sum of words
successfully identified, and standardize within two-month age in-
tervals. We exclude from our analysis any cases with fewer than
100 children per two-month interval.

Behavioral Problem Index

(collected at follow-up only)

Source: Adapted from Zill and Peterson (1986), with items derived
from Achenbach and Edelbrock (1981).

Description: The Behavioral Problem Index (BPI) consists of 25
caregiver-reported items that measure a combination of “problem
behaviors” (internalizing and externalizing) behaviors as well as
positive behaviors (e.g. “considers others’ feelings,” and “offers
help when others are hurt”). The BPI is intended for use with
children aged three to eight years old.

6For all three child development measures (Denver 11, PPVT-III, and BPI), we exclude
any cases with fewer than 100 children per two-month interval from our analysis.
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Administration: Enumerators read aloud each item and caregivers
say whether the behavior is often, sometimes, or never true of the
target child’s behavior in the last six months.

Scoring: Before scoring, individual items are recoded such that a
score of “1 (never)” becomes “0” and a score of “2” (sometimes)
and ‘3" (often) becomes 1. We then reverse code negative (prob-
lem) items and compute a continuous score, with higher scores
indicating “better” behavior, and standardize within two-month
age intervals.

We estimate aggregate child development via factor analysis with
oblique quartimin rotation, using the within-sample age standard-
ized scores for each Denver domain and receptive vocabulary (PPVT).
Our findings are also consistent using a measurement systems ap-
proach (Attanasio et al., 2020; Cunha and Heckman, 2008; Cunha
et al., 2010) (tables available upon request).

Parenting Measures

Home Observation for Measurement of the Environment (HOME)
(collected at baseline and follow-up)

Source: Adapted from Caldwell et al. (1984).

Description: We used nine items from the HOME scale based on
interviewer observation, focusing on the quality of parent-child in-
teractions.

Administration: Enumerators completed the HOME scale on their
own at the conclusion of each interview, the questions were in ref-
erence to the behavior of the caregiver towards the sample child
throughout the interview.

Scoring: Each item was scored in a binary (yes/no) fashion (e.g.,
“during the interview, did the caregiver respond to the child’s ver-
balizations?”).

Center for Epidemiological Studies Depression Scale (CES-D)
(collected at baseline and follow-up) Source: Radloft (1977).
Description: We used a 12 item version of the CES-D that had
been previously validated in Latin American contexts. The CES-
D asks caregivers to rate how many days in the past week (7 days)
they experienced symptoms associated with depression, such as
loss of appetite, trouble sleeping, feeling lonely or hopeless.
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Administration: Enumerators read aloud each symptom and care-
givers responded with the number of days they felt that way.
Scoring: Per the CES-D guidelines, the number of days are cate-
gorized into a Likert scale ranging from 0 to 3, where 0 = rarely
or none of the time (less than 1 day in the past week), 1 = some
or a little of the time (1-2 days), 2 = occasionally or a moderate
amount of time (3-4 days), and 3 = most of the time (5-7 days).
We then sum all items to create an index score ranging from 0 (no
depressive symptoms) to 36. We classify caregivers as at risk of
clinical depression if they have a score of 10 or above, for illustra-
tive purposes only, as reported in Table 1. Our finding that 28%
of caregivers were at risk of clinical depression at baseline is in line
with estimates of the global prevalence of clinical depression being
higher among women (14%, relative to 13% overall) and in coun-
tries with a medium human development index (24%)(Lim, Tam,
Lu, Ho, Zhang, and Ho, 2018). For all analyses, we use the within
sample standardized score of the CES-D index score, reverse scored
so that higher scores indicate less depressive symptoms.
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E Home Visit Observation Tool and Dataset

Home visit quality observations were conducted by technical specialists from
the municipal offices of the Ministry of the Family as part of the “status-
quo” institutional monitoring, using a home visit observation rubric based on
based on Leer et al. (2016) and adapted by the Ministry of Family. Table E.1
describes the items used for each category.

The observations were scored on paper in the field by municipal specialists
and subsequently digitized by staff at the Ministry of the Family. The dataset
includes a total of 4,913 unique observations collected over the roughly four
years of program implementation (see Table E.2). 44 (of 70) Home Visit
communities and 51 (of 70) Home Visit + Community Monitoring communities
are represented. There are a total of 466 unique home visitors and 86 technical
specialists represented in the dataset. On average, each home visitor was
observed on 18 different occasions.

Data on the quality of home visit implementation is rare, especially in a
developing country context. To the best of our knowledge, this study is the first
to use observational data on home visit quality to complement experimental
impact estimates on child and parent outcomes in a high poverty country.

These strengths not withstanding, there are several limitations to note.
Fist, it is possible that more observations were collected but not digitized.
Further, given non-random timing of home visit observations, potential non-
random selection by municipal technical specialists of home visitors and fami-
lies to observe, and the fact that we do not observe home visits in all treatment

communities, the home visit dataset is not representative of the universe of
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home visits conducted throughout program implementation.

As described in Table 3, we use the home visit observation dataset to esti-
mate (1) the intent to treat effect of assignment to Home Visits + Community
Monitoring on the quality of home visit implementation, and to examine (2)
the extent to which greater engagement in community monitoring processes
(as reported by caregivers) predicts improved home visit quality. We consider
this analysis to be suggestive evidence only. Considering the data limitations

described above, we consider this suggestive evidence.

Table E.1: Home Visit Observation Rubric

Home-visitor-caregiver relationship Visit materials and preparation

(1) HV asks about child’s advances (1) HV had prepared for visit

(2) HV encourages caregiver questions and opinions (2) HV encourages use of readily available materials
(3) HV praises caregiver (3) HV uses the program booklet throughout the visit
(4) HV involves caregiver in visit activities

(5) HV has strong communication with caregiver

(6) HV asks caregiver for feedback on the visit

(7) HV plans activities with caregiver for weeks between visits

Visit Content Focus on caregiver

(1) HV encourages use of community services (1) Visit focuses on the caregiver
(2) HV models activities for families

(3) HV explains activities in relation to child development

(4) HV encourages play, and use of cognitive stimulation activities

(5)

(6)

(7

HV promotes caregiver-child affection and warmth
HV emphasizes ways caregivers can support language development
) Visit activities are appropriate for child’s age

Note: Each item is scored on a 4-point Likert scale. We sum all items for each category, and then standardize
scores by year.

Table E.2: Number of home visit observations per year, by treatment assign-
ment

2014 2015 2016 2017 Total

Treatment Assignment

Home Visits 79 679 973 399 2,130
Home Visits + Community Monitoring 204 947 1,193 518 2,783
Total 235 1,626 2,166 917 4,913

Note: Each observation represents one home visit that was observed and scored by a mu-
nicipal technical specialist.
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F Treatment Effects on Child Development:

Additional Analyses

Table F.1: ITT Effect of Home Visits with Community Monitoring, by Age

Child
Development
Composite  Language Fine Motor PPVT  Behavior

Treat 2 0.25* 0.18 0.24** 0.07 0.23

(0.13) (0.12) (0.12) (0.12) (0.14)
Treat 2 x 5-5.4 Years old -0.04 0.02 -0.09 -0.04 -0.14

(0.16) (0.13) (0.14) (0.15) (0.15)
Treat 2 x 5.5-5.9 Years old -0.34** -0.24* -0.25* -0.21 -0.02

(0.15) (0.12) (0.13) (0.17) (0.16)
Municipality FE Yes Yes Yes Yes Yes
Control Yes Yes Yes Yes Yes
Controls for Baseline Score Yes Yes Yes Yes Yes
Observations 860 882 882 865 877
Adjusted R? 0.29 0.13 0.11 0.38 0.02

Notes: Sample of analysis is children in control /home visit+community monitoring commu-
nities. The base of the interaction term is 4.5-4.9 Years old. Standard errors clustered at
the community level in parentheses, *p < .10,** p < .05,*** p < .01.
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Figure F.1: Estimated Effect of Home Visits on Child Development

Child Development
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Notes: Figure reports coefficients with standard errors. The top panel reports the intent-to-treat estimate
of composite index. Results indicate the effect of residing in communities randomly assigned to Treatment
Arm 1 (Home Visits) or Treatment Arm 2 (Home visits + Monitoring). The bottom panel report the
similar estimate but with outcomes of language, fine motor, PPVT (vocabulary) and behavior index. All
specifications include municipality fixed effects and the following controls: child gender, age in 2-month
increments, baseline development scores, mother’s years of education, whether or not the child’s primary
caregiver is the biological mother, household asset index, number of household residents, and an indicator
equal to 1 for semi-urban communities, 0 for rural.
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G Tables in Robustness Section

Table G.2: Intent-to-Treat Effect of Home Visits on Child Development, Specifica-
tion

L @ 3)

Home Visits 0.09 0.10 0.10
(0.10) (0.07) (0.07)
Home Visits + Community Monitoring  0.14  0.13* 0.13*
(0.09) (0.07) (0.07)
Baseline Child Development 0.07***
(0.02)
Municipality FE Yes Yes Yes
Control No Yes Yes
Observations 1,290 1,290 1,285
Adjusted R? 0.09 0.27 0.27
Control Group Mean (2018) 0.02  0.02 0.02
F Stats: T1 vs T2 0.45 0.18 0.24
P-Val: T1 vs T2 0.50 0.67 0.62

Standard errors clustered at the community level in parentheses, *p < .10,** p <
.05,**p < .01. Controls at the individual level include child gender, age in 2
month increments, mother’s years of education, and whether or not the child’s
primary caregiver is the biological mother. Household level controls include an
index of household assets and the number of household residents, both measured
at baseline. At the community level we include a binary indicator equal to 1 for
semi-urban communities, 0 for rural.
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Table G.3: Intent-to-Treat Effect Home Visits on Child Development, Controlling for Care-
giver Participation in Community Monitoring Meetings

Child Receptive
Development Language Fine Motor Vocabulary Behavior

Assignment to
Home Visits

+ Community Monitoring 0.10 0.09 0.13** -0.04 0.12
(0.08) (0.07) (0.06) (0.06) (0.09)

Participated

in Community

Monitoring 0.08 0.07 -0.02 0.07 0.11
(0.07) (0.06) (0.07) (0.07) (0.11)

Municipality FE Yes Yes Yes Yes Yes

Control Yes Yes Yes Yes Yes

Controls for

Baseline Score Yes Yes Yes Yes Yes

Observations 860 882 882 865 877

Adjusted R? 0.28 0.13 0.11 0.38 0.02

Note: Analysis restricted to children residing in communities assigned to Treatment 2
(Home Visits + Community Monitoring) and the control condition. Participation in com-
munity monitoring is an indicator variable equal to 1 if the caregiver reported attending
community meetings to discuss home visit quality. Age refers to age at follow-up. Stan-
dard errors clustered at the community level in parentheses, *p < .10,** p < .05,*** p < .01.
All outcomes are internally standardized for age in 2-month increments and are expressed
in standard deviation units, with higher scores indicating improved development /better
behavior. Controls include child gender, age in 2-month increments, baseline development
scores, mother’s years of education, whether or not the child’s primary caregiver is the
biological mother, household asset index, number of household residents, and an indicator
equal to 1 for semi-urban communities, 0 for rural.
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