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1. Introduction

Approximately 75% of children aged 2 to 4 worldwide are regularly
subjected to violent discipline (physical punishment and/or psychologi-
cal aggression) by parents and/or caregivers at home (UNICEF, 2017).1
Violence against children is often rationalized as necessary or inevitable.
Worldwide, approximately 1.1 billion caregivers, or slightly more than
1 in 4, admit to believing in the necessity of physical punishment as
a form of discipline (UNICEF, 2017). This type of discipline is very
common in lower and middle income settings. Such exposure to psy-
chological and physical violence can hinder children’s development and
undermine their sense of self-worth (Boden et al., 2007; Mersky and
Topitzes, 2010; Fry et al., 2018). Moreover, research shows children
who are victims of abuse and neglect are more likely to exhibit risky
behaviors as teenagers (Hamby et al., 2011); be absent from school, and
have higher levels of aggression, mental distress, and social problems
(Lansford et al., 2002). These children can negatively affect peers’ test
scores and behavior in the classroom (Carrell and Hoekstra, 2010). Early
exposure to violence also negatively affects outcomes during adulthood
(Doyle Jr and Aizer, 2018), resulting in worse labor market outcomes
(Currie and Spatz Widom, 2010) and/or increased involvement in crime
(Currie and Tekin, 2012; Sviatschi, 2022). It can also be associated with
violent behaviors that may persist across generations (Dragone et al.,
2021).

In this paper we test whether a digitally delivered, scalable interven-
tion on non-violent parenting practices can improve caregivers’ attitudes
and behaviors related to violence against children in Jamaica, where vi-
olent discipline at home is still a common form of violence experienced
by children. In fact, within Latin America, Jamaica ranks third highest in
terms of violence against children (Haiti and Suriname rank first and sec-
ond) (UNICEF, 2022), with 82% of children aged 2-14 years subjected
to physical violence at home (UNICEF, 2022).

We adapt an in-person Jamaican behavior change violence-
prevention parenting program—the Irie Homes Toolbox (IHT)—for
digital delivery. The intervention is targeted at parents of 2-to-6-year-old
children (we refer to the eldest child aged 2 to 6 in each house-
hold as the “target child”). The digital IHT is a 10-week program that
includes content related to four core concepts: i) building positive re-
lationships between parent and child, ii) preventing misbehavior, iii)
managing misbehavior, and iv) supporting children’s emotional self-
regulation (Francis and Baker-Henningham, 2020).2 The content is
delivered through three components: First, participants receive three
SMS messages per week (for a total of 30 SMS messages). Each SMS
message briefly describes the techniques caregivers should practice from
each of the four core elements of the intervention. Second, caregivers re-
ceive access to a data-free app with weekly content (videos and other
related materials). Third, participants are offered the opportunity to join
weekly, one-hour, online group parenting sessions led by field officers
of the Early Childhood Commission in Jamaica (ECC).

Participants were recruited primarily through SMS invitations sent
by Digicel, Jamaica’s largest mobile network provider, to a randomly
selected sample of adult subscribers. Over a 25-day period in mid-
2021, Digicel delivered 2.6 million messages to 348,000 unique clients,

1 The incidence of violence is defined as the proportion of children aged 2—4
who have experienced either physical violence (the use of force intended to
cause harm or injury) or psychological violence (behaviors intended to cause
emotional harm, such as humiliation, threats, or intimidation). This exposure to
violence can start even earlier. According to data from 30 countries, nearly half
of children aged 12 to 23 months are subjected to verbal abuse and/or corporal
punishment at home (UNICEF, 2017).

2 Based on the positive theory of parenting developed by Doepke and Zilibotti
(2017), we assume an authoritarian parenting style prior to the intervention. We
hypothesize that the intervention will encourage parents to adopt a more author-
itative style, enabling them to shape their children’s behaviors (preferences) in
ways that promote success in life.
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resulting in 5976 consents and 1993 individuals who met the study’s
eligibility criteria. Contact information was shared with the research
team only after individuals had completed the eligibility criteria survey
and provided consent. In August 2021, we contacted all eligible partic-
ipants, collecting baseline data from 1113 caregivers distributed across
14 parishes. The final sample is broadly representative of caregivers
nationwide, with mobile coverage in Jamaica being close to universal.

We then randomly assigned these 1113 caregivers to either the treat-
ment group (557) or the control group (556), with equal probability
at the individual level. Randomization was stratified by caregiver gen-
der (male or female) and recruitment channel (SMS campaign versus
ECC/principal referral or social media campaign). Caregivers in the con-
trol group also received three SMS messages per week (30 in total) with
information on good COVID-19 practices.

To measure the impacts of the digital program, we collected three
rounds of data: before the start of the intervention (baseline), right after
its completion (short-term follow-up), and 9 months later (medium-term
follow-up). We collected data on caregivers’ attitudes and perpetration
of violence against children, caregivers’ mental distress, parental self-
efficacy, and changes in caregiver support networks. We also collected
data on conduct and emotional problems of their children as well as de-
mographic characteristics of other household members. We complement
this household survey data with administrative data from TrendMedia
on SMS messages sent and app usage, reports on attendance at the on-
line sessions provided by ECC field officers, and focus group discussions
with caregivers.

Intent-to-treat estimates show that the intervention led to significant
improvements in caregivers’ attitudes toward violence against children
(VACQ). Caregivers in the treatment group improved attitudes by 0.2 SD
in the VAC index (p < 0.01) in the short run. This is driven by a 0.19
SD improvement in the physical VAC sub-index (p < 0.01) and a 0.12
SD improvement in the psychological VAC sub-index (p < 0.05). In line
with existing evidence on the persistent effects of parenting programs on
violence against children, we find improvements in the treatment group
on caregivers’ attitudes by 0.14 SD on the VAC index (p < 0.05) in the
medium-term follow-up.3

Consistent with improvements in attitudes toward VAC, caregivers
in the treatment group also changed their child disciplining behaviors.
Caregivers in the treatment group reduced violence against the target
child (VATC) by 0.12 SD (p < 0.05). We construct sub-indices for the
physical and psychological VATC and find 0.14 SD (p < 0.05) and 0.1 SD
(p<0.1) reductions in these indices in the short term. These effects per-
sist in the medium term, where we estimate a 0.13 SD reduction in VATC
(p < 0.05). Furthermore, while we do not observe statistically significant
impacts on caregivers’ mental well-being at the short-term follow-up, we
show reductions in caregiver depression (0.12 SD, p < 0.1), anxiety (0.16
SD, p < 0.05), and parental stress (0.16 SD, p < 0.05) at the medium-term
follow-up. Consistent with improvements in caregiver attitudes and dis-
ciplining practices, we find that target children in the treatment group
scored 0.17 SD lower on the index of the emotional problems in the short
term (p <0.01).

We introduce a simple conceptual framework to understand the re-
sults and potential mechanisms. We hypothesize that the intervention
may have improved caregivers’ (i) knowledge about positive parenting
practices, (ii) self-efficacy, and/or (iii) support networks. We show that
caregivers in the treatment group learned from the material and scored
0.53 SD higher (p < 0.01) on the learning module relative to caregivers
in the control group at the short-term follow-up. The treatment effects
on caregiver knowledge are persistent: the treatment group scored 0.39
SD higher (p < 0.01) on the learning index relative to caregivers in the

3 In a recent meta analysis, Backhaus et al. (2023) finds that parenting
interventions reduced physical and emotional violent behaviors not only imme-
diately after the intervention was completed but also at 1-6 months follow-up
(—0.24 SD) and at 7-24 months follow-up (—0.18 SD).



L. Dinarte-Diaz, S. Ravindran, M. Shah et al.

control group in the medium-term follow-up. Administrative and sur-
vey data show that 92% of weekly messages were sent and successfully
received by treated caregivers. Ninety-seven percent of caregivers re-
ported they read the messages, and 98% of the caregivers who read the
messages found them to be useful.

We also show positive impacts of treatment on caregivers’ self-
efficacy at the medium-term follow-up (0.21 SD, p < 0.01). However,
it appears that caregiver parenting support and/or borrowing networks
are not relevant in explaining the improvements. The positive treatment
effects and analysis of mechanisms suggest that the intervention pro-
vided caregivers with the necessary parenting tools and increased their
confidence in their own parenting skills.

We examine the robustness of the results in the following ways. First,
we address concerns related to experimenter demand effects since many
of the outcomes are self-reports. We test whether our estimates are bi-
ased because caregivers are giving us socially desirable responses. We
generate an index that captures the study participant’s individual-level
propensity to misreport sensitive items, which indicates whether or not
the respondent is driven by the need for social approval Crowne and
Marlowe (1960). While we do not find evidence that social desirabil-
ity bias is influencing the treatment effects, we caveat that we cannot
fully rule it out since the primary outcomes are all self-reported. Second,
we examine whether the intervention displaced violence from the target
child to other children in the household. We find the opposite. Including
data on the eldest child aged 7-12 in the household, we find 0.14 SD and
0.15 SD reductions in the index of violence against these children in the
short- and medium-term (p < 0.01). Third, we explore issues related to
selective attrition and show that most of our results are robust to attri-
tion. Fourth, we verify the robustness of our results to the inclusion of
additional control variables as selected by a double LASSO algorithm.
Our results remain similar in terms of magnitude and inference. Lastly,
we take a more agnostic approach to the structure of the standard er-
rors and estimate them using a randomization inference approach. We
find that the magnitude of the p-values is similar to the magnitudes
of p-values obtained by estimating heteroskedasticity-robust standard
errors.

Our paper makes the following contributions to the literature. First,
we contribute to the scant evidence at the intersection of digitally-
delivered early childhood interventions with a focus on VAC as the
primary outcome. Our study is a large-scale causal evaluation of a
digitally-delivered program for caregivers with the primary goal of
reducing violence against their young children and it finds positive im-
pacts. The majority of previous early childhood interventions are more
costly in-person interventions that focus on nutrition as well as cognitive
and/or socio-emotional development of children.* Few in-person studies
target VAC as the primary outcome (Cluver et al., 2018; Lachman et al.,
2020; Francis and Baker-Henningham, 2021; de Simone et al., 2022).%
We are aware of only two studies that evaluate digitally-delivered early
childhood interventions targeting VAC. One is a small scale trial with
287 parents in the United States (Breitenstein et al., 2021). The au-
thors find that a digital behavioral parent training program did not
have significant impacts on parent or child behaviors. The other study
is Amaral et al. (2024) which evaluates a bundled digital stress man-
agement and parenting intervention designed to improve mental health
and caregiver—child interactions of caregivers with children aged 0-8 in
El Salvador. Interestingly, while the intervention decreases use of physi-
cal violence against children by female caregivers, it also reduces mental

4 See, for example, Attanasio et al. (2014); Hamadani et al. (2019); Attanasio
et al. (2020); Heckman et al. (2020); Sylvia et al. (2021); Chandra et al. (2021);
Mehrin et al. (2022); Wang et al. (2023); Carneiro et al. (2023); Levere et al.
(2024); Bos et al. (2024).

5 Other existing studies in low-income settings evaluate in-person non-violent
parenting programs but their target population is parents or caregivers of ado-
lescents (between 10-18 years of age). See, for example, Ismayilova and Karimli
(2020) and Cluver et al. (2020).
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health and increases stress and anxiety, largely driven by male care-
givers. Unlike these previous two studies, our intervention effectively
improves all outcomes related to VAC (attitudes and behaviors) as well
as caregiver mental health.

Second, this study contributes to questions of scalability by testing
an alternative and low-cost delivery mode of a violence prevention par-
enting intervention. Given the need to reduce violence against children
in low- and middle-income countries, it is important to identify inter-
ventions which are effective and to build the capacity of governments
and agencies to implement such programs at scale (Shenderovich et al.,
2021). Overall, the high prevalence of child maltreatment and its neg-
ative long-term impacts calls for innovative and effective strategies to
address this global problem.

Lastly, this paper contributes to the broader policy-relevant litera-
ture on the economic causes and consequences of child maltreatment
and protection (Doyle Jr and Aizer, 2018; Lindo and Schaller, 2014).
Prior studies show that adverse labor market conditions and substance
abuse can increase the incidence of maltreatment (Lindo et al., 2018;
Evans et al., 2022; Cherry and Wang, 2016; Lindo and Schaller, 2014;
Baron et al., 2020); that maltreatment has serious short- and long-term
consequences for affected children (Currie and Tekin, 2012; Currie and
Spatz Widom, 2010; Fletcher, 2009); and that these harms can spill over
to peers and other children (Carrell and Hoekstra, 2010). Our paper
adds to this literature by providing experimental evidence on a scalable,
low-cost parenting intervention that addresses an important underlying
driver of parental violence: limited parental knowledge and skills for
managing child behavior without resorting to violence.

2. Intervention and conceptual framework
2.1. Intervention

The Irie Homes Toolbox (IHT) consists of an in person behavior
change violence prevention program targeting parents of 2-to-6-year-
old children (Francis and Baker-Henningham, 2020). The content of
the program is based on evidence-informed parenting practices that im-
prove parenting behavior and reduce child behavior problems (Garland
et al., 2008; Chorpita and Daleiden, 2009; Michie et al., 2011). The
IHT program consists of an eight-week, group-based, parenting inter-
vention, delivered in person through community preschools. Francis
and Baker-Henningham (2021) show that the in person program re-
duces parental use of harsh punishment by 0.29 SD, increases caregiver
involvement with their child by 0.30 SD, and reduces child behavior
difficulties among children at or above the 50th percentile on initial
behavior difficulties by 0.36 SD. For this study we generate a digitally
adapted version of the Irie Homes Toolbox (VIHT) with the same child
development expert and psychologist on the team.

The vIHT intervention includes content related to four key concepts:
i) building positive relationships between parent and child (e.g., praise,
child-led play, involving the child in everyday activities), ii) preventing
misbehavior (e.g., understanding why children misbehave, giving chil-
dren independence and autonomy, giving clear instructions, setting rules
and expectations, modeling appropriate behavior), iii) managing mis-
behavior (e.g., redirecting child, withdrawing attention, setting limits,
giving appropriate consequences), and iv) child emotional regulation.

The vIHT content was delivered over a 10-week period via smart-
phones. First, beneficiaries received three SMS messages per week (30
SMS messages in total) relating to content from the Irie Homes Toolbox.®
Each SMS briefly describes the techniques parents should practice during
the week. For example, when the topic of the week was “Giving clear
instructions,” caregivers received the following text message: “Try to
give your child clear instructions and praise them whenever they follow

6 See the content delivered during each weekly session in Table A2 in the
appendix. The complete list of SMS messages can be found in Table A3 in the
Appendix.
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Fig. 1. Conceptual Framework. Notes: This diagram shows the conceptual frame-
work for our analysis. For more details about this framework, see Section 2.2.

your instruction. Praise encourages positive behavior.” Similarly, for the
topic “Managing your emotions,” one of the SMS messages received by
caregivers was “When we feel angry with our child, we can stop, think
and calm down before dealing with the situation. We can be a good role
model for our child.” In this sense, the intervention does not explicitly
teach caregivers to not be violent. On the contrary, it provides caregivers
with additional techniques and/or tools to manage and respond to their
children’s behaviors. Each SMS also includes a link to the content em-
bedded in the program App and information on the Irie Challenge for
the week. The Irie Challenge consists of suggestions on how to put the
strategies learned from the program into practice with children.

Second, caregivers received access to a data-free app. This program
app included videos of parents utilizing the strategies with their chil-
dren, the Irie Tower (which depicts the list of all strategies taught during
the program), and the Irie Challenge. The content was uploaded and up-
dated every week during the 10 weeks (see Figure Al in the Appendix
with examples of materials corresponding to Week 4).

Lastly, caregivers were offered the opportunity to join an online
parent group that met once per week for ten weeks through Google
Meet video calls to discuss the specific topic of the week with an early
childhood education specialist. We partnered with the Early Childhood
Commission (ECC) in Jamaica for the implementation of this third
component. ECC officers were trained in the curriculum and its imple-
mentation by the Irie Toolbox Team based at the Caribbean Institute
for Health Research. The groups included 8 to 9 participants and were
formed randomly (see more details in the research design section).
Participant caregivers received data packages that allowed them to join
the online groups. During these sessions, the messages received by text
and video were reinforced through discussion and practice. Moreover,
ECC officers sent e-summaries of the session via WhatsApp at the end of
the session.

2.2. Conceptual framework

Our analysis is organized around the conceptual framework pre-
sented in Fig. 1. This framework addresses the emerging problem of high
levels of violence against children in households in low- and middle-
income countries. We expect the intervention to potentially impact at
least three primary outcomes. First, caregivers could learn about positive
parenting practices and violence prevention. This could then influence
their attitudes and behaviors related to violence against children.” Thus,
we view our intervention as primarily impacting learning, attitudes, and

7 We argue that parents follow an authoritarian parenting style at baseline but
then, through the intervention, they adopt a more authoritative style, enabling
them to shape their children’s behaviors in ways that promote success in life
(Doepke and Zilibotti, 2017).
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behaviors, rather than norms, and we acknowledge that changing deeply
ingrained norms may be a slow process. Drawing on early evidence that
observed parenting behavior is influenced both by stresses in the care-
giver’s life and the child’s behavior (Burton et al., 2002), we hypothesize
that any changes in caregivers’ attitudes and behavior may also affect
secondary outcomes of interest, such as caregiver mental health (Francis
et al., 2023) and/or children’s emotional and behavioral issues (Garland
et al., 2008; Francis and Baker-Henningham, 2021).

In terms of potential change pathways or mechanisms besides in-
creased parental knowledge on violence prevention parenting, parental
self-efficacy—i.e., parents’ belief in their ability to perform the role
of parent successfully—could be an important mechanism (Wittkowski
etal.,, 2017). Evidence shows that caregivers’ perceived support is associ-
ated with parental self-efficacy (Fang et al., 2021). Since the intervention
aims to help caregivers through the provision of information and skills
training on non-violent practices, this sense of support could assist
them in increasing their parental self-efficacy. Moreover, considering
the strong association between parental stress, maternal depression,
and parental self-efficacy (Fang et al., 2021), the intervention could
indirectly improve caregivers’ mental health.

Lastly, social networks and the support that network members pro-
vide could be essential resources for caregivers in sustaining their
caregiving role. By joining the online meetings, caregivers could expand
their support networks through their interactions with other caregivers.
For example, they could share information, knowledge, and experiences
about improving attitudes and violent behaviors toward their children.
Information transmission has been shown to be a mechanism operating
in programs that exploit variation in peers and networks (Dahl et al.,
2014). Moreover, an improvement in caregivers’ networks can also in-
directly improve their mental health. As evidence shows, caregivers’
perceptions of support networks, including family and friends, have been
linked to their health status (Balaji et al., 2007; Owen and Anderson,
2017).

3. Experimental design and data
3.1. Participant recruitment and enrollment

Participants were recruited primarily through SMS messages sent to
Digicel customers. Digicel is the leading mobile network provider in
Jamaica, and we partnered with TrendMedia, a subsidiary of Digicel
Group, to conduct recruitment on our behalf.® TrendMedia randomly
selected adult clients (aged 18 and above) from Digicel’s subscriber
database and sent them SMS messages that included a link through
which interested individuals could consent to participate in the study
and complete a short enrollment survey, which included questions to
verify eligibility.” The survey screened participants on three require-
ments: (i) living in the same household as at least one child aged 2-6
years, (ii) having access to a smartphone or tablet, and (iii) provid-
ing informed consent to participate in the intervention and study. We
also collected information on gender and parish of residence during
enrollment, although these were not used as eligibility criteria.

Recruitment lasted 25 days, from June 29 to August 10, 2021. During
this period, TrendMedia sent between 60,000 and 120,000 SMS mes-
sages per day, totaling 2.6 million messages to 348,000 unique adult
clients. Each client received one initial invitation message followed by
up to six reminders. In total, 5976 individuals consented to participate,
of whom 1993 met the eligibility criteria.!® Phone numbers became

8 TrendMedia provides ICT-based business solutions to corporate clients,
SMEs, and governments.

9 Invitation SMS snapshots are shown in Figure A2, and screenshots of the full
enrollment survey are provided in Figures A3 and A4.
10 This recruitment process yielded a 12 percent click-through rate. For com-
parison, the average click-through rate in Jamaica is around 5 percent, and the
literature documents average rates between 0.3 and 2.6 percent (Richardson
et al., 2007).
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1,993 Eligible Caregivers

880 did not complete the
baseline surve

1,113 completed the
baseline surve

Control Treated
556 (49.96%) 557 (50.04%)

985 completed the
suvey in the short-
term follow-up
I

Control Treated
480 (48.73%) 505 (51.27%

705 completed the
suvey in the medium-
term follow-up
[

' |

Control Treated
350 (49.65%) 355 (50.35%)

Fig. 2. Experimental Design. Notes: This figure summarizes the experimental
design of the study. 880 enrolled individuals did not complete the baseline sur-
vey for several reasons, including that they did not provide a correct phone
number; we were unable to reach them after the maximum number of attempts
determined in the ethics protocol; they changed their mind and decided not to
participate in the study, among others.

available to the research team only after individuals had completed
the eligibility verification survey and confirmed their willingness to
participate.

As shown in Table A4, 93.3% of participants were recruited via
Digicel’s subscriber database. We recruited the rest of the participants
through preschool principals and/or via social media.

A potential concern with access to a smartphone or tablet as eligibil-
ity criteria is that it might shrink the potential sample of participants
creating a select sample. However, mobile subscription is large in
Jamaica. Data from the Office of Utilities Regulation indicate that mo-
bile coverage in Jamaica was close to 100% in 2021 and 70.3% of the
population had access to smartphones (Operator Watch, 2021).11

Digicel’s SMS messages did not target particular parishes. Figure
AS5 in the Appendix shows a parish-wise comparison of the distribution
of our sample relative to the distribution of the population of caregivers
in Jamaica. We observe larger differences in Kingston and Saint Andrew
and Saint Catherine parishes.

As Fig. 2 shows, we identified a total of 1993 eligible caregivers based
on the eligibility criteria mentioned above. In August 2021, we contacted
all 1993 caregivers and collected baseline data from 1113 individuals
distributed across 14 parishes. The remaining 880 individuals did not
complete the baseline survey for several reasons, including that they
did not provide a correct phone number (14%); we were directed to
voicemail (32%); they changed their mind and decided not to participate
in the study (24%); among other reasons.

3.2. Randomization

We randomly assigned the sample of 1113 enrolled caregivers to
either the treatment or the control groups with equal probability at

11 See more details in https://our.org.jm/sectors/telecommunications/
telecommunications-market-information-data/. Smartphone adoption in
Jamaica is similar to the median of other advanced economies and higher than
other emerging economies, such as South Africa, Brazil, Philippines, or Mexico,
among others (PEW, 2018). Moreover, the smartphone adoption growth rate in
Jamaica between 2021 to 2023 was 7.4% and is expected to continue growing
by 600,000 units annually for the next 4 years (Statista, Market Insights, 2024).
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the individual level. Our sample includes 557 caregivers in the treat-
ment group and 556 caregivers in the control group. Caregivers in the
control group also received three SMS messages per week (30 SMS
messages in total) with content related to good COVID-19 practices.'?
Randomization was stratified by gender of the caregiver (male or female)
and the mode of recruitment into the study (SMS message campaign or
ECC/Principal referral and social media campaign). Appendix Table A4
indicates the size of each stratum.

3.3. Data collection

We collected data at baseline (before the intervention) in August
2021 and conducted two follow-up rounds (one right after the in-
tervention ended and another one 9 months later). We administered
phone-based surveys in all data collection rounds. We piloted and as-
sessed test-retest reliability of all survey instruments before conducting
the baseline with 21 caregivers between May and June 2021.!% The
intervention was completed at the end of November 2021, and we col-
lected the first round of follow-up data in December 2021 from 985
caregivers (an 88.5% response rate). We timed the short-term follow-up
survey to test the short-term effects of the program and to minimize at-
trition. To measure the medium-term effects of the vIHT, we collected
a medium-term round of follow-up data in August-September 2022. We
were able to collect data from 705 caregivers (63.3% response rate).
All data collected during the three rounds are self-reported. Participants
received a small monetary incentive (US$2.50) to complete each of
the three surveys. We also conducted focus group discussions with 43
study participants in April and May 2023. A detailed description of this
qualitative study is presented in Appendix Al.

We collected data to measure intervention compliance and learn-
ing, main outcomes, secondary outcomes, and potential mechanisms. All
outcomes were registered at the American Economic Association RCT
registry - AEARCTR-0008266. A detailed description of the items in-
cluded in the estimation of the outcomes and other variables is presented
in Appendix A2. Table A6 presents the outcomes and other variables that
were collected in each survey round.

3.3.1. SMS viewership, attendance, app use, and learning

We collected administrative data on SMS delivery and whether care-
givers logged into the App and the time (in minutes) they used the App
from TrendMedia. ECC officers collected attendance data for the online
groups for each caregiver. In addition, we collected self-reports from
individuals on whether they read the text messages, how useful they
found them, etc. We also asked questions to measure whether caregivers
learned some concepts and practices that were taught in the program in
the two follow-up rounds to measure learning from the information pro-
vided. These questions were designed by the authors and based on the
four key concepts taught in the intervention.

3.3.2. Main outcomes

Attitudes toward violence against children: We use an adapted version
of the UNICEF Multiple Indicator Cluster Survey (MICS) questionnaire
(UNICEF, 2011) to measure parental attitudes toward physical and psy-
chological violence against children at baseline and follow-up rounds.
The MICS questionnaire was adapted by a team of psychometricians
at the World Bank to conduct the surveys over the phone during the
COVID-19 pandemic. The adapted instrument includes 5 items asking
about attitudes such as whether they agree that a good parent can slap

12 See the complete list of SMS messages sent to the control group in Table
A5 in the Appendix.

13 The intraclass correlation coefficients (ICC) between test and retest rounds
two weeks apart were greater than 0.6 for overall caregiver outcomes such as
attitudes toward VAC, VAC, depression and anxiety, caregiver involvement in
play and learning activities, and overall child outcomes such as conduct and
emotional problems.
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the child if he misbehaves, whether shouting and yelling would make
the child more obedient, etc. We create a standardized index of attitudes
toward violence against children using responses to these questions.
Violence against children (VAC): We use the adapted UNICEF MICS
questionnaire to measure caregivers’ perpetration of physical or psycho-
logical violence against children.!* The adapted instrument includes 5
items about physical violence (hitting the child with a bare hand or with
an object) and/or psychological violence (shouting, yelling, or scream-
ing at the child; saying they will send the child away; threatening to hit
the child).!> We asked each caregiver about perpetrating these violent
acts to the “target child” or to another older child within the household
(eldest child between 7 and 12 years). Using these reports, we create
two standardized indices: violence against the target child (VATC) and
violence against any child within the household.

3.3.3. Secondary outcomes

Caregivers’ mental health: Our main outcomes of interest on caregivers’
mental health are standardized indices of depression, anxiety, and
stress. To measure depression, we administered the Patient Health
Questionnaire (PHQ-2 survey, Kroenke et al. (2003)). We measure anx-
iety using the Generalized Anxiety Disorder (GAD-2, Donker et al.
(2011)) instrument. Moreover, we included a question on having dif-
ficulty sleeping at night. We included these instruments during all three
rounds of data collection. During the medium-term follow-up, we also in-
cluded questions to measure caregivers’ stress using the 18-item Parental
Stress Scale (PSS-18, Berry and Jones (1995)).

Child conduct and emotional problems: We use all 10 items related to
children’s conduct and emotional problems (5 items each) from the
Strengths and Difficulties Questionnaire (SDQ) instrument to measure
a child’s behavior. We collected this information in each of the survey
rounds. Each question is answered on a 0-2 scale (Not true, somewhat
true, certainly true). Our outcomes of interest are standardized indices
of child conduct and emotional problems.

3.3.4. Potential mechanisms

Parental self-efficacy: We measure parental self-efficacy at baseline and
during the short-term follow-up round using the 5 items from the Brief
Parental Self Efficacy Scale (BPSES) instrument. The scale asks par-
ents about their agreement with statements that describe their ability
to improve a child’s behavior. We constructed a standardized index
of parental self-efficacy. For the medium-term follow-up, we used all
questions under the “Discipline and Setting Boundaries” and “Self-
acceptance” sections of the Tool to Measure Parenting Self-Efficacy
(TOPSE). Using this data, we created two standardized indices: parental
self-efficacy discipline and parental self-efficacy acceptance.

Caregivers’ support networks: The effectiveness of positive parenting pro-
grams can be driven by support networks for participant caregivers. To
test this potential mechanism, we collected information on whether care-
givers obtained support from friends, family, or professionals to solve
parenting or financial issues. We asked how many people they could
reach out to in case they needed to talk about issues related to parenting
and child rearing or borrowing money. We used this information to cre-
ate two standardized indices: parenting support networks and borrowing
support networks.

3.4. Baseline summary statistics

Table 1 reports summary statistics of the sample. On average, con-
trol group caregivers are 33 years old, have 14 years of education, and
85% of them are female. Furthermore, 38% of the caregivers are mar-
ried, 79% reported being employed and the average income in the past

14 The adapted MICS questionnaire has a shorter recall period (past week
instead of the past month) and some adapted items for the phone survey.

15 We selected the 5 items that have the greatest variation based on the results
from the survey instrument pilot.
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month was USD 910. With respect to household characteristics, the av-
erage household has 4.6 members, with approximately 2 of them being
children under 17. Target children are, on average, 4.1 years old and
are gender-balanced (48% are female).'®

Caregivers exhibit relatively high support for violence against chil-
dren, with 37% agreeing with the statement: “Shouting, yelling, and
threatening to slap will not harm the child.” Furthermore, the aver-
age caregiver resorts to harsh conduct to discipline their children aged
2 to 6 years approximately 1.5 days per week (“Shouted, yelled, or
screamed at him/her”). For child behavior-related outcomes, we ob-
serve that 41.7% of children exhibit conduct problems, while 24.7%
display emotional problems. Average prevalence rates of depression and
generalized anxiety disorder are 20% and 13%, respectively.

How do caregivers in our sample compare to the average caregiver of
a child aged 2-6 in Jamaica? We compare our sample of 1113 caregivers
with the Jamaica Survey of Living Conditions (JSLC) 2019. The JSLC
is a living standards measurement survey that is representative of the
Jamaican population. We restrict the JSLC sample to only caregivers
with a child aged 2-6 and compare key demographic variables for which
data are available across surveys in Appendix Table A7. The last column
of the table provides p-values for the comparison of means across the two
samples. We find that children across the samples are quite similar in
terms of age and gender. However caregivers in our sample are slightly
younger, have one more year of education and are more likely to be
married and employed. Caregivers in our sample seem to have slightly
better socioeconomic status than the average caregiver in Jamaica.

We also address the potential concern that our results may be spe-
cific to the COVID-19 pandemic period during which the intervention
was delivered. To examine this, Table A8 reports violent disciplining and
mental health outcomes for control group caregivers across all three sur-
vey rounds. These measures remain stable across baseline, short-term,
and medium-term follow-ups. This time frame (August 2021-September
2022) also spans a significant period after Jamaica lifted all COVID re-
strictions in March 2022, suggesting that our findings are not driven by
pandemic-specific shocks. Nevertheless, we acknowledge that the pan-
demic may have persistent effects on some outcomes of interest, which
we cannot fully rule out.

3.5. Baseline balance

We test for balance in pre-intervention outcomes and socio-
demographics between treatment and control groups. These results are
presented in Table 1. Columns 1 and 3 present sample means for each
variable (control and treatment) and columns 2 and 4 present the stan-
dard deviations (SD). Column 5 provides p-values for t-tests for equality
of means between the treatment and control groups.

With the exception of two out of 27 variables tested, we do not find
significant differences in these variables across treatment and control
groups at p-values less than 0.1. The only two differences we find are
that caregivers in the treatment group tell their children they will send
them away less in the past seven days (0.14 days in the treatment group
versus 0.23 days in the control group; p = 0.023) and are more likely
to suffer from generalized anxiety disorder at baseline (17.1% in the
treatment group versus 13.3% in the control group; p = 0.084). We have
good balance on caregiver characteristics potentially linked to violence
against children, including education, employment, and income. The p-
value for the overall F-test of joint orthogonality is 0.968, highlighting
that jointly, the means of the variables are not statistically distinguish-
able across the treatment and control groups. In sum, the randomization
produced comparable treatment and control groups.

16 Sociodemographic characteristics of caregivers in our sample are similar to
the characteristics of caregivers participating in the in person IHT program. As
shown in Francis and Baker-Henningham (2021), participant caregivers are 32
years old, 55% have completed high school, 87% are female, and 58% report
being employed. Target children are, on average, 4 years old and 50% are boys.
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Table 1
Summary statistics by group and balance tests.
Variable Control Treatment p-value
@ @ 3 4 5)
Mean SD Mean SD @GM-03)
Panel A. Caregiver’s characteristics
Age (years) 33.405 7.727 33.070 7.247 0.443
Female (%) 0.856 0.351 0.853 0.355 0.634
Education level completed (years) 14.220 2.761 14.445 2.733 0.166
Married (%) 0.384 0.487 0.356 0.479 0.450
Employed (%) 0.784 0.412 0.792 0.407 0.700
Income in the past month (USD) 910.306  1,166.991  855.201 1,062.471  0.489
Household size (N) 4.559 1.873 4.598 2.025 0.734
Children 17 years or younger (N) 1.950 1.021 1.873 1.044 0.213
Panel B. Target child’s characteristics
Age (years) 4.171 1.429 4.070 1.425 0.236
Female (%) 0.480 0.500 0.496 0.500 0.623
Panel C. Primary Outcomes
Attitudes toward violence against children (% in agreement)
Shouting and yelling makes the child more obedient 0.096 0.295 0.115 0.320 0.311
Shouting, yelling, and threatening to slap will not harm the child 0.368 0.483 0.362 0.481 0.830
To raise a child properly, the child needs to be physically punished 0.115 0.319 0.131 0.338 0.391
A good parent slaps their child when they misbehave 0.203 0.403 0.204 0.404 0.941
When a child is beaten, he/she will stop doing the unwanted behavior ~ 0.097 0.296 0.098 0.297 0.948
Violence against target child (Number of days in the past 7 days)
Shouted, yelled, or screamed at him/her? 1.541 1.394 1.632 1.352 0.270
Said you would send him/her away? 0.228 0.719 0.142 0.506 0.023
Threatened to hit him/her but not actually done it? 1.479 1.498 1.540 1.485 0.511
Hit him/her on the bottom, hand, arm, or leg with your bare hand? 0.519 0.790 0.525 0.728 0.926
Hit him/her on the bottom, hand, arm, or leg with a hard object? 0.081 0.356 0.097 0.393 0.482
Panel D. Secondary Outcomes
Conduct problems (%) 41.655 27.063 41.939 26.966 0.849
Emotional problems (%) 24.676 23.305 25.458 22.925 0.566
Depression (%) 19.964 40.009 18.133 38.564 0.440
Generalized Anxiety Disorder (%) 13.309 33.998 17.056 37.646 0.084
Panel E. Mechanisms
Borrowing money support networks (N) 2.302 2.555 2.336 2.490 0.825
Parenting issues support networks (N) 2.558 2.691 2.743 2.680 0.247
Belong to parent support group (%) 0.155 0.362 0.162 0.368 0.761
F-test of joint significance (p-value) 0.968

Notes: This table shows average characteristics at baseline for the study participants assigned to the treatment and control groups.
Columns (1) and (2) present the mean and standard deviations of the variables for the control group, while columns (3) and (4)
present the mean and standard deviations of the variables for the treatment group, respectively. Column (5) shows the p-value
associated with the hypothesis of the mean values across both groups being the same. We imputed the mean to have consistent
sample sizes in the following variables: Panel E: Borrowing money support networks (N), Parenting issues support networks (N),

Belong to parent support group (%).

Balance is preserved across survey rounds: treatment and control
groups remain similar in all baseline characteristics in both the short-
term and medium-term follow-up samples, with joint significance tests
failing to reject equality (Tables A9 and A10). Balance is also preserved
for the sample observed at baseline and in both follow-up surveys (Table
Al11).

4. Estimation framework
4.1. Empirical methods

We estimate Ordinary Least Squares (OLS) regressions using the fol-
lowing Analysis of Covariance (ANCOVA) specification for caregiver i in
period 7 and stratum s:

Yii=Po+ BT+ BY 1 +vst+e;, (€8]

where Y}, refers to the outcome variable of interest for caregiver i as
measured at short- or medium-term follow-ups, defined in Section 3.3.
T; is an indicator variable capturing the assignment of caregiver i to
the treatment group, and Y;, ; refers to the outcome variable of in-
terest measured at baseline. y; captures stratum fixed effects for the
four strata: the interaction between the gender of the caregiver (female
or male) and the two modes of recruitment (SMS messages or princi-
pals/social media). The estimate of §; captures the intent-to-treat (ITT)

effect of the treatment. We estimate and report heteroskedasticity-robust
standard errors.

As a robustness check, we follow a more agnostic approach to the
structure of the standard errors (or a potential fuzzy clustering) and
estimate randomization inference standard errors. Randomization infer-
ence gives us precise p-values based on the empirical distribution of all
estimated treatment effects that could arise under our design and data
(after randomly reassigning the treatment status 1000 times) under the
null hypothesis of no effect for any unit.

To address potential concerns related to multiple hypothesis testing,
we follow two approaches. First, we construct indices for broad families
of outcomes using Anderson (2008). Each summary index is a weighted
mean of several standardized outcomes, where the weights are calcu-
lated to maximize the amount of information captured in the index using
an efficient generalized least squares (GLS) estimator. As Viviano et al.
(2023) note, the optimal index can be constructed using classical statis-
tical reasoning following Anderson (2008). We also show robustness of
the results to the use of unweighted summary indices following Kling
et al. (2007).17 We orient caregivers’ and children’s outcomes such that

17 By using Kling et al. (2007), we also account for concerns related to dif-
ferent weights across survey rounds. This robustness check is relevant because
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a reduction in the index is always an improvement in the outcome of
interest.

We estimate Westfall-Young stepdown adjusted p-values, which also
control for the Familywise Error Rate (FWER) and allow for dependence
across outcomes (Westfall and Young, 1993) as a second approach to
address concerns related to multiple hypothesis testing.

Lastly, we also conduct Least Absolute Shrinkage and Selection
Operator (LASSO) analysis to identify variables with strong relationships
with Y, to assess their suitability for inclusion as controls in Eq. (1)
following Bruhn and McKenzie (2009). In addition, we test the robust-
ness of our results by excluding the lagged dependent variable from the
specification (1).

5. Short- and medium-term results

We use the conceptual framework and the pre-analysis plan to guide
the empirical work. We first test whether treatment was effective in im-
proving parents’ take up and knowledge of positive parenting practices
related to violence against children. If treatment is effective, we might
expect changes in caregiver attitudes and behaviors related to VAC. We
also investigate the impacts on secondary outcomes related to caregiver
mental health and child emotional problems. Later we discuss the role
of potential mechanisms.

5.1. Intervention take-up

As highlighted in Section 2, the intervention consisted of three com-
ponents: three SMS messages per week, access to a data-free app with
vIHT content, and weekly online sessions with ECC officers. We cannot
causally unpack the relative contribution of each component. However,
in this section we explore take-up of the various components using both
administrative data and self-reports.

Panel A of Table 5 shows that more than 92% of the 30 SMS mes-
sages were sent by TrendMedia to caregivers. TrendMedia reported that
they were not able to deliver the SMS messages to approximately 8% of
caregivers because their phone numbers were deactivated. Panel B high-
lights that 91% of caregivers in the treatment group reported receiving
SMS and/or WhatsApp messages as part of the intervention. Of the 499
caregivers who reported receiving the SMS and/or WhatsApp messages,
97% reported having read them. Furthermore, 98% of the 444 caregivers
who read the messages found them to be useful.

Using streaming data from the App, we also tracked the total dura-
tion of time spent accessing content on the App in Panel C. The mean
duration spent on the App (across the 10-week intervention) was 6.9
minutes across all treatment groups. Moreover, the mean number of ses-
sions accessed on the App was 1 out of 10.18 Results from the qualitative
study show that the App was not as good a resource to deliver this in-
tervention and that some adjustments will be required to make it more
attractive/accessible to this population (Szekely, 2023).

In Panel D of Table 5, we show that across all caregivers assigned
to the treatment group, the mean number of online parent group ses-
sions attended was 4.6 (out of 10), and 79% of caregivers attended at
least one session.!® From the focus group discussions, we document that
there was some substitution in take-up across the online meetings and
SMS messages. When we asked participants with low online meeting at-
tendance their reasons for not attending many sessions, one of the main

scale developers often recommend summing scores on different items instead of
weighting the items differently based on the variance-covariance matrix.

18 This take up rate is much lower than the average rate estimated from app-
based health care interventions. According to a recent meta-analysis, the average
take up rate in these interventions is close to 40% in highly controlled RCTs
(Meyerowitz-Katz et al., 2020).

19 Compared to the in-person intervention, the share of caregivers who at-
tended at least one online session is 13 percentage points lower. Similarly, the
average attendance rate in our study is 23 percentage points lower Francis and
Baker-Henningham (2021).
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reasons given was that they knew they were going to receive similar
materials via SMS/WhatsApp (Szekely, 2023).

Does attendance at a greater number of sessions lead to more
learning? Acknowledging that selection into attendance at sessions is
endogenous, we explore this dose-response relationship in Figure A6,
where we present coefficient plots of the impact of session attendance
on the caregiver learning index. To improve precision, we group atten-
dance into five pairs (e.g., one or two sessions; three or four sessions,
etc.), with non-attendance as the reference group. The regressions are
estimated over caregivers in the treatment group only. We observe an
increasing dose-response relationship: while caregivers attending one to
four sessions did not score significantly higher than caregivers who did
not attend any sessions, caregivers attending five to ten sessions scored
significantly higher on the learning index relative to caregivers who did
not attend any sessions, both in the short and medium term. With the
exception of attendance at seven or eight sessions, caregiver knowledge
monotonically increases with the number of sessions attended. These
results suggest that our findings are likely driven by learning new infor-
mation rather than by the SMS messages serving only as reminders of
pre-existing knowledge.2°

Lastly, we examine whether caregivers who attend more sessions dif-
fer systematically from those who attend fewer sessions. Appendix Table
A12 compares baseline characteristics of caregivers who attended 0-4
sessions (low take-up group) to those who attended 5-10 sessions (high
take-up group). Caregivers in the high take-up group had slightly more
education (0.55 additional years relative to 14.19 years in the low take-
up group), were 5 percentage points more likely to be employed, and
were 11.6 pp less likely to report that they would punish their child by
sending them away. Beyond these differences, the groups are statisti-
cally similar, and the joint orthogonality test cannot reject equality of
means across groups (p = 0.181).

In sum, although this intervention was delivered through three com-
ponents, the take-up rate of the app was low and attendance at the
weekly groups was relatively low, suggesting the SMS and/or WhatsApp
messages likely played an important role.

5.2. ITT impact on violence prevention knowledge

To assess whether the vIHT content increased caregiver knowledge of
positive parenting practices, we administered a learning module “test”
to all caregivers at each follow-up. Table 2 presents ITT impacts of the
treatment on caregiver knowledge. Columns 1 to 8 present the treat-
ment impacts on eight statements related to parenting practices. The
eight statements were designed to assess understanding of the four key
concepts of the intervention as outlined in Section 2 (two statements
were asked for each of the four concepts). All statements are true; thus
higher values represent greater knowledge. To address potential con-
cerns related to multiple hypothesis testing, we aggregate the responses
to the eight statements into one learning index as outlined in Section 4.
We present the results on this index in Column 9.

Panel A presents the results from the short-term follow-up conducted
immediately after the intervention ended. We observe that caregivers
in the treatment group are significantly more likely to state that the
statements are true relative to caregivers in the control group for six
out of the eight statements (four statements significant at the 1% level,
one statement significant at the 5% level, and one statement significant
at the 10% level). Column 9 of Table 2 shows that caregivers in the
treatment group score 0.53 SD higher on the learning module relative
to caregivers in the control group. The impact is large in magnitude and
statistically significant at the 1% level.

20 Dose-response relationships for attitudes toward VAC and VATC are shown
in Figures A7 and A8, respectively. We show that caregivers who attend more
sessions are less likely to score attitudes toward VAC and VATC in the short
term. However, these patterns fade out in the medium run.
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Table 2
First stage: ITT impacts on learning.
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Learning module

@ @ 3) 4 (5) 6 @ ()] 9
Praising Important Clear in- Understand Calm down Withdraw Redirect Consequences  Learning
children for parents structions why child before attention rather than and timeout Index
helps to play help misbehaves disciplining from child’s reprimand appropriate
with child whining
Panel A: Short-term
Treatment 0.189** 0.059 0.224** 0.063* —0.011 0.624** 0.278** 0.080** 0.525**
(0.05) (0.04) (0.05) (0.04) (0.04) (0.07) (0.05) (0.04) (0.07)
Observations 978 979 978 974 974 971 973 971 979
Control mean 4.13 4.27 3.98 4.29 4.38 2.73 3.74 4.16 —0.00
Panel B: Medium-term
Treatment 0.104** 0.039 0.248*** —0.058 —0.026 0.480** 0.165"** 0.071 0.394***
(0.05) (0.04) (0.06) (0.04) (0.04) (0.08) (0.06) (0.04) (0.08)
Observations 698 699 699 699 698 691 691 697 699
Control mean 4.196 4.290 3.989 4.408 4.450 2.743 3.810 4.164 0.000

Notes: This table presents estimates of g, (the ITT estimate) from Eq. (1). Each column is a separate dependent variable. Panel A displays the short-term effects
and Panel B the medium-term effects. Columns 1 to 8 show the impact of treatment over eight statements relating to parenting practices. Each statement is
designed to evaluate the understanding of the four key concepts of the intervention. All outcome variables are Likert-scale variables ranging from 1 (Strongly
disagree) to 5 (Strongly agree). Column 9 presents the ITT impacts of the treatment on the learning index, which aggregates the eight outcome statements
as described in Section 4. All specifications include controls for strata fixed effects. The control mean in Panels A and B refers to the mean of the control
group from the short- and medium-term rounds of data, respectively. Number of observations varies across variables due to differences in response rates.
Heteroskedasticity-robust standard errors are reported in parentheses below the coefficient estimates. *p < 0.10, **p < 0.05, ***p < 0.01.

Panel B presents the results from the medium-term follow-up con-
ducted nine months after the intervention ended. We observe persistent
treatment impacts on caregiver knowledge: the treatment group scored
0.39 SD higher on the learning index relative to caregivers in the
control group (p < 0.01). Table A13 (Panel A) shows that the medium-
term impact on the learning index is not statistically different from the
short-term impact (p < 0.217).

5.3. ITT impacts on attitudes toward violence against children

Next we investigate the impact of treatment on caregiver attitudes
toward violence against children (VAC). Fig. 3 and column (1) of Table 3
(Panel A) show that caregivers in the treatment group improved their at-
titudes toward VAC by 0.2 SD (VAC index, p < 0.01) in the short run.
Panel A of Table A14 presents results from the short-term follow-up and
breaks down the attitudes toward VAC into five individual components.
The first three columns constitute the attitudes toward physical VAC,
while columns 4 and 5 comprise attitudes toward psychological VAC.?!
In the short term, caregivers in the treatment group are 4.1 percent-
age points less likely to agree with the statement that children need to
be physically punished in order to bring up, raise, or educate a child
properly (this is 34% reduction from the control mean). They are 6.5
percentage points (29%) less likely to agree that a good parent slaps
their child when they misbehave and 5.2 percentage points (54%) less
likely to agree that when a child is beaten, he/she will stop doing the
unwanted behavior (p < 0.01). The sub-index for attitudes toward phys-
ical VAC is shown in Fig. 3 and column (2) of Table 3 (Panel A), and we
estimate a 0.19 SD improvement in this sub-index (p < 0.01).

In terms of short-run changes in attitudes toward psychological VAC,
we present in Panel A of Table A14 that caregivers in the treatment group
were 2.5 percentage points less likely to agree that shouting and yelling
make the child more obedient and 3.2 percentage points more likely to
disagree with the statement that “shouting, yelling, and threatening to
slap will harm the child,” although these results were not statistically
significant at conventional levels. Fig. 3 also presents the treatment im-
pact on the sub-index for attitudes toward psychological VAC. As shown
in column (3) of Table 3 (Panel A), at short-term follow-up, caregivers

2l Summary statistics for each sub-component of the attitudes toward VAC
index are shown in Table A15.
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Fig. 3. ITT Impacts on Caregiver Attitudes Toward Violence Against Children.
Notes: This figure presents estimates of §, (the ITT estimate, b) from Eq. (1)
(and the respective p-value) on caregivers’ attitudes toward violence against
children. The black circles and corresponding solid lines represent the point es-
timates and 95% confidence intervals from the short-term follow-up survey. The
gray triangles and corresponding dashed lines represent the point estimates and
95% confidence intervals from the medium-term follow-up survey. Each out-
come consists of a standardized index estimated following Anderson (2008) and
standardized relative to the control group. For a detailed description of the in-
dices, see Section 3.3. All specifications include controls for strata fixed effects.
Standard deviation units are used for the x-axis. (For interpretation of the refer-
ences to colour in this figure legend, the reader is referred to the web version of
this article.)

in the treatment group improved attitudes toward psychological VAC by
0.12 SD (p < 0.05).

These changes in attitudes persist into the medium term. Fig. 3 and
column (1) of Table 3 (Panel B) show that caregivers in the treatment
group improved attitudes toward violence against children by 0.14 SD
(p < 0.05) in the medium run. Analyzing the sub-indices for attitudes
toward physical and psychological VAC, columns (2) and (3) of Table
A13 (Panel B) show persistent impacts on attitudes toward physical VAC
(0.15 SD reduction, p < 0.05), although the changes in attitudes toward
psychological VAC are no longer statistically significant. Panels A and B
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Table 3

ITT impacts on caregiver attitudes & behaviors.
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Primary hypotheses

@ (2 3 4 5) 6)
Attitudes toward Attitudes toward Attitudes toward Violence against Physical violence Psychological vi-
violence against physical violence psychological target child against target olence against
children (index) against children violence against (index) child (index) target child
(index) children (index) (index)
Panel A: Short-term
Treatment —0.198** —0.192** —0.120** —0.121* —0.136"* —-0.101*
(0.05) (0.05) (0.06) (0.06) (0.06) (0.05)
Observations 977 974 961 943 920 942
Control mean —0.000 —0.000 0.000 —0.000 0.000 —0.000
Westfall-Young p- 0.000 0.002 0.079 0.030 0.021 0.079
value
Panel B: Medium-term
Treatment —0.144* —0.150"* —-0.075 —0.127** —0.124* —0.105
(0.06) (0.06) (0.07) (0.06) (0.07) (0.06)
Observations 696 694 685 681 676 681
Control mean —0.000 —0.000 —0.014 0.000 0.017 0.008
Westfall-Young p- 0.041 0.034 0.295 0.041 0.069 0.184

value

Notes: This table presents estimates of g, (the ITT estimate) from Eq. (1). Each column is a separate dependent variable. Panel A displays the
short-term effects and Panel B the medium-term effects. Columns (1)-(3) present treatment impacts on the caregiver attitudes while columns
(4)—(6) present treatment impacts on caregiver behaviors. All dependent variables are index variables, constructed as described in Section 4. All
specifications include controls for strata fixed effects and the baseline dependent variable as a control. The control mean in Panels A and B refers
to the mean of the control group from the short- and medium-term rounds of data, respectively. The Westfall-Young p-values correspond to the
p-values adjusted using the Westfall-Young stepdown procedure (Westfall and Young, 1993). Number of observations varies across variables due
to differences in response rates. Heteroskedasticity-robust standard errors are reported in parentheses below the coefficient estimates. *p < 0.10,

*p < 0.05, **p < 0.01.

of Table A13 show that the medium-term impacts are not statistically dif-
ferent from the short-term impacts. Columns (1)-(3) of Table A16 show
that the results are very similar when we use indices constructed follow-
ing Kling et al. (2007). Moreover, the results are robust when adjusting
the p-values for multiple hypothesis testing using the Westfall-Young
procedure, as shown in Table 3.

5.4. ITT impacts on violent behaviors against children

The results in Fig. 4 and column (4) of Table 3 (Panel A) highlight
that caregivers in the treatment group reduced violence against the tar-
get child (VATC) by 0.12 SD (p < 0.05) in the short run. The figure
also highlights the treatment impacts on the sub-indices for physical
and psychological VATC. We estimate a 0.14 SD (p < 0.05) and 0.10 SD
(p < 0.1) reduction in these indices (columns 5-6 of Table 3, Panel A).22
The larger treatment impact on physical versus psychological VATC is
in line with the larger treatment effects for the attitudes toward physical
versus psychological VAC.

These results persist nine months after the end of the intervention:
column (4) of Table 3 (Panel B) highlights that caregivers in the treat-
ment group scored 0.13 SD lower at the medium-term follow-up on the
VATC index (p < 0.05). Columns (5)-(6) of Table 3 (Panel B) show that
we estimate statistically significant reductions in physical VATC (0.12
SD reduction, p < 0.1), but do not find statistically significant impacts on
psychological VATC. Panels A and B of Table A13 show that the medium-
term impacts on violent behaviors against children are not statistically
different from the short-term impacts. Columns (4)-(6) of Table A16
show that the results from the short and medium term are very similar
when we use indices constructed following Kling et al. (2007). When
we adjust p-values for multiple hypothesis testing, all results are robust

22 The magnitudes of these effects are similar to the impacts from a digital stress
management and positive parenting intervention in El Salvador on physical
violence perpetrated by female caregivers (Amaral et al., 2024).
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Fig. 4. ITT Impacts on Caregiver Behaviors Related to Violence Against the
Target Child. Notes: This figure presents estimates of g, (the ITT estimate, b)
from Eq. (1) (and the respective p-value) on caregivers’ behaviors relating to
violence against the target child. The black circles and corresponding solid lines
represent the point estimates and 95% confidence intervals from the short-term
follow-up survey. The gray triangles and corresponding dashed lines represent
the point estimates and 95% confidence intervals from the medium-term follow-
up survey. Each outcome consists of a standardized index estimated following
Anderson (2008) and standardized relative to the control group. For a detailed
description of the indices, see Section 3.3. All specifications include controls for
strata fixed effects. Standard deviation units are used for the x-axis. (For inter-
pretation of the references to colour in this figure legend, the reader is referred
to the web version of this article.)

except for physical VATC, which is no longer statistically significant at
the conventional levels (adjusted p = 0.185).
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Fig. 5. ITT Impacts on Caregivers’ Mental Health. Notes: This figure presents es-
timates of §, (the ITT estimate, b) from Eq. (1) (and the respective p-value) on
caregivers’ depression, anxiety, and parental stress. The black circles and corre-
sponding solid lines represent the point estimates and 95% confidence intervals
from the short-term follow-up survey. The gray triangles and corresponding
dashed lines represent the point estimates and 95% confidence intervals from the
medium-term follow-up survey. Caregivers’ depression and anxiety were mea-
sured using PHQ-2 and GAD-2 at both follow-ups, respectively. Parental stress
was measured using PSS-18 only at the medium-term follow-up (medium-term).
Each outcome consists of a standardized index estimated following Anderson
(2008) and standardized relative to the control group. For a detailed descrip-
tion of the indices, see Section 3.3. All specifications include controls for strata
fixed effects. Standard deviation units are used for the x-axis. (For interpretation
of the references to colour in this figure legend, the reader is referred to the web
version of this article.)

Panel A of Table A14 (Columns (6) to (10)) presents the short-
term impacts for the five components that comprise the VATC index.23
Columns (6) and (7) are components of the physical VATC index, while
columns (8) to (10) comprise components of the psychological VATC
index. Caregivers in the treatment group are 25% less likely to hit their
child on the bottom, hand, arm, or leg with their bare hand (p < 0.01).
The decrease in VATC is not due to decreased engagement with the
child: Table A17 shows that caregivers in the treatment group were not
less likely to engage with their child in play and learning activities. In
terms of psychological VATC, caregivers in the treatment group shouted,
yelled, or screamed at their child for 0.26 (17%) fewer days in the past
seven days (p < 0.01) and threatened to hit their child without doing so
for 0.25 (16%) fewer days (p < 0.01).

Overall, we find that the treatment led to positive and persistent im-
pacts on caregivers’ attitudes toward VAC, which in turn led to persistent
reductions in VATC.

5.5. ITT impacts on caregiver depression, anxiety, & stress

Harsh behaviors toward children may be explained by stress, anxiety,
and frustration (Persson and Rossin-Slater, 2018; Bendini and Dinarte,
2020), which affect parental functioning through psychological well-
being (Belsky, 1984; Belsky and Jaffee, 2006; Taraban and Shaw, 2018).
We estimate ITT impacts on caregivers’ well-being as measured by
depression, anxiety, and parental stress. Depression and anxiety were
measured at both follow-ups and parental stress was measured at the
medium-term follow-up only.

While we do not observe statistically significant impacts on care-
givers’ well-being at the short-term follow-up, Fig. 5 and columns (1)-(3)
of Table 4 (Panel B) show reductions in caregiver depression (0.12 SD,

23 Summary statistics for each sub-component of the VATC index are shown in
Table A15.
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Fig. 6. ITT Impacts on Child Conduct and Emotional Problems. Notes: This figure
presents estimates of f§, (the ITT estimate, b) from Eq. (1) (and the respec-
tive p-value) on the target child’s conduct and emotional problems. The black
circles and corresponding solid lines represent the point estimates and 95% con-
fidence intervals from the short-term follow-up survey The gray triangles and
corresponding dashed lines represent the point estimates and 95% confidence
intervals from the medium-term follow-up survey. Conduct and emotional prob-
lems were measured using caregivers’ responses to the Strengths and Difficulties
Questionnaire (SDQ) instrument. Each outcome consists of a standardized index
estimated following Anderson (2008) and standardized relative to the control
group. For a detailed description of the indices, see Section 3.3. All specifica-
tions include controls for strata fixed effects. Standard deviation units are used
for the x-axis. (For interpretation of the references to colour in this figure legend,
the reader is referred to the web version of this article.)

p < 0.1), anxiety (0.16 SD, p < 0.05), and parental stress (0.16 SD,
p < 0.05) at the medium-term follow-up.?* The lag in improvements in
caregivers’ mental health suggests that mental health improved only af-
ter they applied new tools learned from the intervention. Alternatively,
caregivers may have needed time to apply their learning from the
intervention.

5.6. ITT impacts on child behaviors

The conceptual framework suggests that positive impacts on care-
giver attitudes and behaviors can lead to positive impacts on child
behaviors. Fig. 6 and columns (4)-(5) of Table 4 present the ITT impacts
of the intervention on the target child’s conduct and emotional problems.
The estimates show that children in the treatment group scored 0.17 SD
lower on the emotional problems index in the short term (p < 0.01).
These children also scored 0.03 SD lower on the conduct problems
index in the short term; however, this result is not statistically signif-
icant at conventional levels. In the medium term, though coefficients
are negative, we do not find statistically significant reductions in con-
duct and emotional problems.?> Panel C of Table A13 shows that the
medium-term impacts are not statistically different from the short-term
impacts.

When comparing our main results with the impacts of the in-person
IHT documented in Francis and Baker-Henningham (2021), we find
that our estimated impacts on caregivers’ violent behaviors against
their children (—0.12 SD) are smaller than the impacts of the in-
person IHT on parents’ use of violence (—0.29 SD). However, unlike us,

24 Results on caregivers’ mental health are robust to adjusting p-values for
multiple hypothesis testing.

25 Results on child outcomes are robust to adjustments of p-values for multiple
hypothesis testing.



L. Dinarte-Diaz, S. Ravindran, M. Shah et al.

Table 4
ITT impacts on caregivers’ mental health & child outcomes.
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Caregivers’ mental health

Child outcomes

@ 2 3 4 5)
Depression (index) Anxiety (index) Parental stress scale (index) Conduct problems (index) Emotional problems (index)
Panel A: Short-term
Treatment —0.033 —-0.070 —0.030 —0.166"*
(0.06) (0.06) (0.05) (0.05)
Observations 982 982 961 961
Control mean 0.000 —0.000 0.000 0.000
Westfall-Young p-value ~ 0.556 0.393 0.548 0.02
Panel B: Medium-term
Treatment —0.124* —0.157* —0.156** —0.053 —0.051
(0.07) (0.07) (0.08) (0.06) (0.07)
Observations 699 699 699 685 685
Control mean 0.000 —0.000 0.000 0.000 0.000
Westfall-Young p-value  0.065 0.052 0.065 0.548 0.02

Notes: This table presents estimates of §, (the ITT estimate) from Eq. (1). Each column is a separate dependent variable. Panel A displays the short-
term effects and Panel B the medium-term effects. Columns (1)-(3) present treatment impacts on the caregivers’ mental health while columns (4)-(5)
present treatment impacts on child conduct and emotional problems. The parental stress scale was only measured at medium-term follow-up. All
dependent variables are index variables, constructed as described in Section 4. All specifications include controls for strata fixed effects and columns
(1), (2), (4), and (5) additionally include the baseline dependent variable as a control. The control mean in Panels A and B refers to the mean of the
control group from the short- and medium-term rounds of data, respectively. The Westfall-Young p-values correspond to the p-value adjusted using
the Westfall-Young stepdown procedure (Westfall and Young, 1993). Number of observations varies across variables due to differences in response
rates. Heteroskedasticity-robust standard errors are reported in parentheses below the coefficient estimates. *p < 0.10, **p < 0.05, ***p < 0.01.

Francis and Baker-Henningham (2021) do not find any significant ben-
efit of the intervention for parent-reported child behavior problems,
probably due to the smaller sample size.

6. Potential mechanisms

As highlighted in Fig. 1, our conceptual framework hypothesizes
at least three potential change pathways: (i) information, (ii) self-
efficacy, and (iii) support networks. These mechanisms are based on
previous research and on the theory of change of the in-person IHT.
First, research has highlighted that a lack of knowledge and skills in
parenting practices may lead to harsh and unhealthy parenting behav-
iors (Baker-Henningham and Francis, 2018). Second, responsiveness-
oriented parenting approaches have shown the importance of self-
efficacy beliefs in parenting functioning strategies (Michl-Petzing et al.,
2019). Responsiveness-oriented behaviors are based on acceptance and
warm responses toward children’s actions (Landry et al., 2012) and par-
ents’ perceptions about their self-efficacy (i.e., the extent to which they
consider themselves capable and prepared to raise a child and deal with
the associated parenting tasks) have become a cornerstone for good par-
enting practices (Izzo et al., 2000; Hoover-Dempsey et al., 2005; Jones
and Prinz, 2005). Third, prior work has highlighted that parenting be-
liefs, attitudes, and behaviors may also be influenced by parents’ social
networks (Cochran, 2019).

The results in Section 5.2 documented the impacts of the interven-
tion on violence prevention knowledge (the first potential pathway).
We find large increases in knowledge related to positive parenting prac-
tices. In Fig. 7, we present ITT impacts on the second and third potential
pathways—self-efficacy and support networks. For self-efficacy, we used
the Brief Parental Self-Efficacy Scale (BPSES) at the short-term follow-
up and all questions under the “Discipline and Setting Boundaries” and
“Self-acceptance” sections of the Tool to Measure Parenting Self-Efficacy
(TOPSE) at the medium-term follow-up for more detailed questions re-
lating to discipline and self-acceptance. For networks, we collected data
on parenting support and borrowing support networks.

Fig. 7 shows positive impacts on caregivers’ self-efficacy relating to
self-acceptance at the medium-term follow-up (0.21 SD, p < 0.01). We
do not find statistically significant impacts on caregivers’ parenting sup-
port or borrowing networks. The lack of significant impacts on support
networks highlights that peer interactions during the weekly online ses-
sions were likely limited. These findings are confirmed by the qualitative
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Fig. 7. Potential Mechanisms. Notes: This figure presents estimates of , (the
ITT estimate, b) from Eq. (1) (and the respective p-value) on five variables
that explore potential mechanisms through which the intervention improved
the caregivers’ self-efficacy and support networks. The black circles and corre-
sponding solid lines represent the point estimates and 95% confidence intervals
from the short-term follow-up survey. The gray triangles and corresponding
dashed lines represent the point estimates and 95% confidence intervals from
the medium-term follow-up survey. To measure self-efficacy, we used the Brief
Parental Self-Efficacy Scale (BPSES) at the short-term follow-up and all questions
under the “Discipline and Setting Boundaries” and “Self-acceptance” sections
of the Tool to Measure Parenting Self-Efficacy (TOPSE) at the medium-term
follow-up for more detailed questions relating to discipline and self-acceptance.
For networks, we examined parenting support networks and borrowing support
networks. Each outcome consists of a standardized index estimated following
Anderson (2008) and standardized relative to the control group. For a detailed
description of the indices, see Section 3.3. All specifications include controls for
strata fixed effects. Standard deviation units are used for the x-axis. (For inter-
pretation of the references to colour in this figure legend, the reader is referred
to the web version of this article.)

study. Participants across the different focus groups reported that they
did not make any friends from the program and that they are not in
touch with anyone from an online group. Some of the reasons they
mentioned included the vast geographic spread of other participants
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Table 5
Take-up of intervention.
Variable Mean Std. Dev. Min. Max. N
Panel A. SMS Delivery (Admin Data)
Sent SMS (%) 92.28 6.42 69 98 30
Panel B. SMS/WhatsApp Receipt (Survey Data)
Received any SMS/WhatsApp (%) 91.38 28.09 0 100 499
Read SMS/WhatsApp if received (%) 96.94 17.23 0 100 458
Found the SMS/WhatsApp useful if read (%)  98.20 13.32 0 100 444
Panel C. App usage (Admin Data)
Number of sessions accessed 1.04 1.85 0 10 557
Total time in sessions (mins) 6.94 15.58 0 75 557
Panel D. Online sessions (Admin Data)
Number of sessions attended 4.55 3.44 0 10 557

Notes: This table shows descriptive statistics for the take-up of relevant outcomes for each of the three com-
ponents of the intervention. The table uses survey data on the reception of the SMS messages, app usage data
from the phone company, and ECC officer reports of attendance at the online sessions. The unit of observation
is an SMS message in “Sent SMS (%)” (N = 30) and a treated caregiver in all other variables.

(the sessions were not organized to take into consideration the proxim-
ity across participants) and the online nature of the meetings (Szekely,
2023).

The positive treatment effects and analysis of mechanisms suggest
that the intervention provided caregivers with the necessary parenting
tools and boosted their confidence in their own parenting skills. Taken
together, our results suggest that the harsh behaviors of the caregivers
could be explained, to a large extent, by a lack of knowledge and skills,
self-efficacy, and emotional self-regulation. As Baker-Henningham and
Francis (2018) have suggested, integrating new interventions that aim
to train parents in alternative discipline strategies could help to im-
prove the quality of parenting and reduce violent behaviors against the
children.

7. Robustness of the results

In this section, we address potential concerns regarding the re-
sults presented in Section 5, such as experimenter demand effects,
displacement of violence toward other children in the household, and
differential attrition across treatment and control groups in the short-
term follow-up. We also present the results of additional robustness
checks.

7.1. Assessing potential bias due to experimenter demand effects

Self-reported measures are susceptible to potential experimenter de-
mand effects when assessing sensitive information such as attitudes and
perpetration of violence because participants’ responses regarding sen-
sitive topics might be influenced by social desirability bias (Aguero and
Frisancho, 2021; Amaral et al., 2024). Recent empirical evidence sug-
gests a limited quantitative importance of experimenter demand effects
in some domains (de Quidt et al., 2018; Haaland et al., 2023). The con-
cern is whether participants report statements on violent attitudes and
behaviors differently from their attitudes and behaviors outside of the
study environment and whether this is differential across the treatment
and control groups.

We take the possibility of experimenter demand effects seriously.
While we acknowledge that it is not possible to rule out this expla-
nation entirely, we conduct two exercises used in the literature to
mitigate this potential concern. To conduct these two exercises, we es-
timate a social desirability bias index (SDB) using the Marlowe-Crowne
Social Desirability Scale (Crowne and Marlowe, 1960) which we col-
lected during the medium-term follow-up. The Marlowe-Crowne Social
Desirability Scale has been shown in different settings to be informative
about one’s propensity to report in socially desirable ways when asked
about physical and psychological violence perpetration and victimiza-
tion. For example, Bell and Naugle (2007) and Fernandez-Gonzalez
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et al. (2013) show sizeable correlations between SDB and physical and
psychological aggression.

First, we are concerned that caregivers in the treatment group might
have a higher propensity to give socially desirable answers, thereby bi-
asing the estimated treatment effects. Our results in Table 6 show that
there are no heterogeneous treatment impacts by SDB; the interaction
terms in the third row (“Treatment x High SDB Score”) are not sta-
tistically significant. The only instance where the interaction term is
statistically significant is in column (2) (overall attitudes toward VAC),
driven by attitudes toward psychological VAC (column 4). However, the
interaction term is in fact positive, and in the opposite direction of what
we would expect from treated individuals who are inclined to report in
socially desirable ways.

Second, we investigate the potential concern that in addition to be-
haviors relating to violence, the SDB may also capture social desirability
relating to other non-violence related behaviors. To address this concern,
we select 5 items out of the 13 items included in the original SDB in-
strument that are most closely related to violence and aggression (i.e., “I
have deliberately said something that hurt someone’s feelings”) and cre-
ate a new violence-focused SDB. We repeat the analysis of heterogeneity
on social desirability with this new scale, and the results are presented
in Appendix Table A18. Overall, the main conclusions relating to social
desirability are sustained.

Lastly, medium-term results are less likely to reflect social desirabil-
ity bias, since they were collected several months after the intervention
ended. The fact that the medium-term estimated coefficients are very
similar in magnitude to the short-term effects (Table A13) provides ad-
ditional reassurance that social desirability bias is unlikely to be driving
our findings. While this does not eliminate the concern entirely, the per-
sistence and stability of effects over time suggest that bias is less salient
in this context.

7.2. Potential displacement of violence and disciplining roles within the
household

A potential concern might be that the intervention succeeded in re-
ducing caregiver violent discipline against the target child, but this may
have displaced violence toward other children in the household. To ad-
dress this concern, we surveyed caregivers about violence against their
eldest child aged 7-12 in addition to the target child. We stack the re-
sponses on caregiver attitudes and behaviors toward violence against
children to form a child-level dataset that allows us to study violence
against the target child, as well as the eldest child aged 7-12.26

26 Panel A of Table 1 shows that households in our sample have an average of
1.9 children aged 17 or below. Given the constraints of the phone survey, we
collected information on one elder child in the household.
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Table 6

Social desirability bias analysis.
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Primary hypotheses

@

Attitudes toward
violence against
children (index)

2)

Attitudes toward
physical violence
against children
(index)

3)

Attitudes toward
psychological vi-
olence against
children (index)

“@
Violence against
target child (index)

)

Physical violence
against target child
(index)

6)

Psychological vio-
lence against target
child (index)

Treatment —0.243"* —0.158* —0.204* -0.128 —0.103 -0.079
(0.09) (0.09) (0.10) (0.09) (0.10) (0.10)
High SDB Score —0.223* -0.128 —0.271"* -0.138 -0.119 -0.112
(0.09) (0.09) (0.10) (0.10) (0.11) (0.10)
Treatment x High SDB Score 0.198* 0.015 0.256* —0.009 —0.036 —0.073
(0.12) (0.13) (0.14) (0.13) (0.14) (0.13)
Treat + Treat x High SDB —0.045 —0.143* 0.053 —0.138* -0.138 —0.152*
score (0.08) (0.08) (0.09) (0.08) (0.09) (0.09)
Observations 696 694 685 677 672 677
Control Mean —0.000 —0.000 —0.014 0.001 0.016 0.009

Notes: This table presents heterogeneity by SDB and reports estimates of f;, f,, and f; (the ITT estimates) from the following equation: Y;, = f, + T, +
P,HighSDB, +p,T, * HighSDB; +,Y;, | +v,+¢;,. “High SDB score” is a dummy variable that takes the value 1 if the SDB score was above the median SDB score
for the sample, and O otherwise. Each column is a separate dependent variable. Medium-term effects are shown, estimated using outcomes from the medium-term
follow-up and control variables from the baseline. The term “Treat + Treat x High SDB score” denotes the total effect of the treatment for those in the treatment
group with above-median SDB scores. All dependent variables are index variables, constructed as described in Section 4. All specifications include strata fixed
effects and the baseline dependent variable as control variables. The control mean refers to the mean of the control group from the medium-term follow-up round
of data. The sample size in each specification varies according to the number of observations available for each outcome. Heteroskedasticity-robust standard
errors are reported in parentheses below the coefficient estimates. *p < 0.10, **p < 0.05, ***p < 0.01.

Violence against p =0.003/ b=-0.145
children in the

household (index)

p=0.006/ b =-0.149

Physical violence
against children in
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(index)

p = 0.067/ b =0;100
/ @ Short-term

—A—
p=0.026/b=-0.131

A Medium-term

Psychological
violence against
children in the
houschold (index)

= 0.004/b=-0.135

A
p=0015/b=-0.136

-3 -2 -1 0 1 2 3

Fig. 8. ITT Impacts on Caregiver Behaviors Related to Violence Against Children
in the Household. Notes: This figure presents estimates of g, (the ITT estimate,
b) from Eq. (1) (and the respective p-value) on caregivers’ behaviors relating to
violence against the target child and the eldest child (if any, aged 7-12) in the
household. The black circles and corresponding solid lines represent the point
estimates and 95% confidence intervals from the short-term follow-up survey.
The gray triangles and corresponding dashed lines represent the point estimates
and 95% confidence intervals from the medium-term follow-up survey. Each
outcome consists of a standardized index estimated following Anderson (2008)
and standardized relative to the control group. For a detailed description of
the indices, see Section 3.3. All specifications include controls for strata fixed
effects. Standard deviation units are used for the x-axis. (For interpretation of
the references to colour in this figure legend, the reader is referred to the web
version of this article.)

Fig. 8 and corresponding Appendix Table A19 show 0.15 SD ITT re-
ductions in the index for violence against these children in the short-
and medium-term (p < 0.01). We also find 0.1 SD (p < 0.1) and 0.13
SD (p < 0.05) reductions in the indices of physical violence in the short-
and medium-term, respectively. Moreover, we find that caregivers in the
treatment group scored 0.13 SD (p < 0.01) and 0.14 SD (p < 0.05) lower
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in the indices of psychological violence against any of these children
at the short- and medium-term follow-ups, respectively. Overall, these
results suggest that the intervention did not displace violence from the
target child to other children in the household.

Another potential concern is that the intervention could shift the
responsibility for disciplining from the caregiver who participated in
the program to other caregivers who did not. To examine this possibil-
ity, we asked focus group participants whether they shared information
from the program with other caregivers in the household and whether
they observed changes in household dynamics. The qualitative evi-
dence suggests positive spillovers rather than displacement. Participants
reported sharing information from the intervention with their partners—
for example, encouraging them to praise children for good behavior.
They also described improvements in family relationships, including try-
ing to be gentler with children instead of responding aggressively and
engaging more in joint play as a family (Szekely, 2023).

7.3. Assessing potential bias due to differential attrition

Between the baseline and short-term follow-up survey, we lost 128
individuals, approximately 11.5% of the sample. We then lost another
280 individuals, or 25.2% of the sample between the short and medium
term. We test for differential attrition between treatment and control
groups as we are concerned that attrition might bias the estimates. In
particular, if the higher proportion of treatment group caregivers who
attrited are more likely to exhibit violent disciplining behaviors, our
estimates may overestimate the true treatment effects.

We assess differential attrition between treatment and control groups
for each follow-up round and present the results of this analysis in
Table 7. Column (1) shows that caregivers in the treatment group were
4.7 percentage points more likely to complete the short-term follow-up
survey relative to caregivers in the control group. In column (2), we
study whether the differential attrition in the short-term follow-up was
correlated with any demographic characteristics or outcome variables
measured at baseline. None of the interaction terms in this regression is
statistically significant at the 10% level, suggesting no evidence of re-
lationships between demographic characteristics or outcome variables
and differential attrition. In line with this result, we cannot reject the
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Table 7
Attrition analysis.
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Short-term Medium-term
@ (2 3) 4
In endline  In endline In endline  In endline
p/se p/se p/se p/se
Treatment 0.047** —-0.121 0.008 —-0.272
(0.02) (0.18) (0.03) (0.24)
Treatment x Age (years) 0.003 0.004
(0.00) (0.00)
Treatment X Female —0.025 0.050
(0.07) (0.09)
Treatment x Education level completed (years) 0.010 0.003
(0.01) (0.01)
Treatment x Married (%) —-0.023 —0.030
(0.05) (0.07)
Treatment X Employed (%) 0.019 0.054
(0.05) (0.07)
Treatment X Income in the past month (USD) —0.000 0.000
(0.00) (0.00)
Treatment x Household total size (N) —-0.010 —-0.014
(0.02) (0.02)
Treatment x Children 17 years or younger (N) 0.005 0.037
(0.03) (0.04)
Treatment X Violence against target child (index) 0.007 —-0.021
(0.02) (0.03)
Treatment X Depression (index) —0.029 —0.018
(0.02) (0.03)
Treatment x Anxiety (index) —-0.010 0.007
(0.02) (0.03)
Treatment X Conduct problems (index) —-0.019 -0.017
(0.02) (0.03)
Treatment X Emotional problems (index) 0.022 0.010
(0.02) (0.03)
Treatment X Attitudes toward to violence against children (index) —0.003 0.016
(0.02) (0.03)
Observations 1113 1113 1113 1113
Q test pvalue 0.855 0.937

Notes: This table uses data from the short- and medium-term follow-up rounds to show the differences in attrition
between treatment and control groups for each follow-up. We present estimates of g, (the ITT estimate) from
Eq. (1). The dependent variable “In endline” in all columns is a dummy indicating if a caregiver responded to the
follow-up surveys. Models 1 and 3 measure the impact of the treatment on the follow-up survey respondent. Models
2 and 4 measure the impact of any demographic characteristics or outcome variables measured at the baseline on
the probability of completing the follow-ups (these variables were also included on their own but their output has
been suppressed for brevity). All regressions include strata fixed-effects. Heteroskedasticity-robust standard errors
are reported in parentheses below the coefficient estimates. *p < 0.10, **p < 0.05, **p < 0.01.

null hypothesis that all interaction terms between the treatment indica-
tor and the relevant variables are statistically insignificant (p-value of
0.855).

In the medium-term follow-up, we find no significant differences in
the probability of not completing the survey between treatment and
control groups (Column 3). Moreover, we find that none of the rele-
vant variables explain any differential attrition between treatment and
control; we do not reject the null hypothesis that the interaction terms
between the treatment indicator and all the relevant variables are not
different from zero (p-value = 0.937).

To address potential differential attrition in the short-term follow-up,
we estimate Lee bounds to account for sample selection (Lee, 2009) and
present these results in Table A20. This procedure is a conservative es-
timate of the treatment effect, as it corresponds to extreme assumptions
about the missing information. Bounds were tightened by quartiles of the
dependent variable measured at baseline, in spirit of the ANCOVA spec-
ification (since bounds cannot be tightened using continuous variables).
We find that all upper and lower bounds significantly differ from zero
except the upper bounds of the index of attitudes toward psychological
VAC (p-value = 0.177) and violence against the target child (p-value
= 0.177) (driven by the psychological violence dimension), suggesting
that most of our results are robust to differential attrition.
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As an additional check, we address concerns of potential selection
among caregivers observed at either follow-up round. To this end, we
restrict the analysis to the balanced panel of caregivers observed at base-
line and in both follow-up surveys. As we showed before, treatment and
control groups are balanced across all baseline characteristics for this
sample (Table A11). Thus, we re-estimate the ITT impacts on caregiver
attitudes and behaviors, as well as child outcomes, using this balanced
panel. The results are shown in Figures A9 and A10. Overall, the re-
sults are very similar to the short-term estimates presented in Section 5.
Although the medium-term estimates on behaviors related to VAC are
not statistically significant—likely due to reduced sample size—the mag-
nitudes of the estimated coefficients are consistent with those from the
full-sample analysis.

7.4. Assessing sensitivity from selection of control variables

We conduct two exercises to check the robustness of our results.
First, we estimate our main specifications without any control variables.
As reported in Panels A and B of Table A21, the estimated impacts of
the intervention remain very similar, indicating that our findings are
not sensitive to the inclusion or exclusion of control variables. Second,
we use a double LASSO approach to identify variables that should be
included as controls. LASSO consistently selects the baseline outcome
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Table 8
Conditional average treatment effect regressions.
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Learning Attitudes toward violence Violence against target

index against children (index) child (index)

@ (2) 3 “@ ) (6) @ ® ©)]

Above Below Difference Above Below Difference Above Below Difference

Median CATE Median CATE Median CATE Median CATE Median CATE Median CATE
Treatment 0.822*** 0.490"** 0.333 0.05 —0.514** 0.564*** —0.092 -0.212 0.12

(0.169) (0.170) (0.240) (0.087) (0.163) (0.185) (0.135) (0.154) (0.205)
Observations 1080 1080 1080 1079 1079 1079 1044 1044 1044
Control Mean 0.002 0.002 0.002 0.042 0.042 0.042 0.007 0.007 0.007

Notes: This table uses data from the short- and medium-term follow-up rounds and presents results of average treatment effects (ATEs) for caregivers based on groups
defined by caregivers with high and low conditional average treatment effects (CATEs, estimated using gr f model in R) for the three primary outcomes. All dependent
variables are index variables, constructed as described in Section 4. Data from the short- and medium-term follow-ups have been pooled for statistical power. Above
(below) median groups represent caregivers whose CATEs are greater than (less than) the median estimated CATEs. The sample size in each specification varies
according to the number of observations available for each outcome. Heteroskedasticity-robust standard errors are reported in parentheses. *p < 0.10, **p < 0.05,

**p < 0.01.

measure (as in our main specification) and, depending on the outcome,
additional characteristics such as age, gender, education, or household
composition. As shown in Panels C and D of Table A21, our main results
remain unchanged when including these additional controls.

7.5. Estimating the exact p-values using randomization inference

To take a more agnostic approach to the structure of the standard
errors, we estimate standard errors using the randomization inference
(RI) approach. As discussed in Section 4, what RI allows us to do is
assign a p-value for a given treatment effect by observing where that
treatment effect falls in the distribution of all possible estimated effects
from the 1000 randomizations we simulate under the assumption of no
effects (Blattman et al., 2021). As we show in the row “RI p-value” in
Table A22 in the Appendix, the magnitude of p-value is similar to the
magnitudes of p-values obtained by estimating heteroskedasticity-robust
standard errors.

8. Heterogeneity

Recent work has highlighted that the treatment impacts of parent-
ing interventions may differ for sub-groups of the sample. For example,
Amaral et al. (2024) highlight differential effects of a digital stress
management and positive parenting intervention by the gender of the
caregiver, with male caregivers experiencing increased stress and anxi-
ety while female caregivers saw no impacts on mental health. Baranov
et al. (2020) study a psychotherapy intervention for prenatally depressed
mothers in Pakistan, and show significant treatment heterogeneity along
wealth for outcomes including parenting style and children’s socio-
emotional development. Francis and Baker-Henningham (2021) also
show, in the evaluation of the in-person IHT in Jamaica, that there
were significant reductions in behavioral difficulties for children with
above-median baseline levels of behavioral difficulties. Studying such
treatment heterogeneity is important for assessing the scale-up and
policy applications of our study.

We investigate treatment impact heterogeneity in two stages. First,
we use machine learning techniques to understand if there is any evi-
dence of significant treatment heterogeneity for our primary outcomes of
interest. Second, conditional on evidence of heterogeneity, we use tra-
ditional interaction term analysis to understand the dimensions along
which this heterogeneity arises.

In the first stage, to understand if there is any evidence of hetero-
geneity, we use causal forest algorithms to estimate Conditional Average
Treatment Effects (CATEs) following Athey et al. (2019); Athey and
Wager (2019), and Chernozhukov et al. (2023). Given subject character-
istics, we use a subject-specific treatment prioritization rule that assigns
scores to subjects, with higher scores assigned to caregivers with the
largest benefit from the treatment as given by the CATE. To quantify
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treatment benefits, we use the Targeting Operator Characteristic (TOC),
which compares the ATE in smaller groups defined by the prioritization
rule to the overall ATE from treating everyone in the treatment group.

We present results investigating evidence of treatment heterogeneity
for our primary outcome variables (learning index, attitudes toward VAC
index, and violence against the target child index) in Table 8. To do so,
we categorize caregivers into high and low ATE groups by creating be-
low and above median CATE sub-groups, and estimate the ATE in each
group. We observe a statistically significant 0.56 SD difference in above
versus below median CATE for attitudes toward VAC. This shows evi-
dence of significant treatment heterogeneity for attitudes toward VAC.
While the learning index and violence against target child variables show
large differences —0.33 SD and 0.12 SD, respectively — these differences
are not statistically significant. Therefore, we conclude that we do not
have sufficient evidence suggesting significant treatment heterogeneity
for the learning index and the violence against target child index.

Fig. 9 presents the TOC corresponding to attitudes toward VAC,
where the x-axis denotes the top g-th fraction of individuals with the

Attitudes towards violence against children (index)

0.6 0.8

0.4

0.2

0.0

Fig. 9. Heterogeneity in Treatment Impacts: Machine Learning Approach. Notes:
This figure presents the Targeting Operator Characteristic for the outcome at-
titudes toward violence against children (index). Data from the short- and
medium-term follow-ups have been pooled for statistical power. The x-axis de-
notes the top g-th fraction of individuals with the largest prioritization score, i.e.
caregivers believed to have the largest benefit from the treatment as given by
the Conditional Average Treatment Effect (CATE). The TOC compares the ATE in
smaller groups defined by the prioritization rule to the overall ATE from treating
everyone in the treatment group. The CATEs are estimated non-parametrically
using the causal_forest and rank_average_treatment_ef fect functions in R. 95%
confidence intervals are shown. Standard deviation units are used for the y-axis.
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Table 9
Heterogeneity in treatment effects.
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Attitudes toward violence against children (index)

@ (2 3) 4 [©)]
Panel A: Short-term
Treatment —0.241* -0.213* —0.099* —0.094 -0.107
(0.13) (0.09) (0.06) (0.07) (0.07)
Treatment X Female caregiver 0.051
(0.15)
Treatment X High income 0.027
(0.11)
Treatment X Worse attitudes toward violence against children —0.185*
(0.10)
Treatment X More conduct problems —0.203*
(0.10)
Treatment X More emotional problems -0.175*
(0.10)
Observations 977 774 977 977 977
Panel B: Medium-term
Treatment —0.058 —0.181* —0.032 —0.213* —0.198**
0.17) (0.11) (0.07) (0.09) (0.08)
Treatment x Female caregiver —0.100
(0.18)
Treatment X High income 0.102
(0.14)
Treatment X Worse attitudes toward violence against children —0.206*
(0.12)
Treatment x More conduct problems 0.136
0.12)
Treatment X More emotional problems 0.111
(0.12)
Observations 696 555 696 696 696

Notes: This table presents treatment heterogeneity of our results for caregiver attitudes toward violence against children
(VAC). We present estimates of §; and f; (the ITT estimates) from the following equation: Y;, = f,+ §, T, + f,Var, + 5T, *
Var;+p,Y,,_ +r,+€;,. The variables (V ar;) “high income”, “worse attitudes toward VAC”, “more conduct problems”, and
“more emotional problems” are indicator variables equal to one for above-median values of the underlying variables. The
variables that were interacted with “treatment” were also included in the regressions, but their output has been suppressed
for brevity. Panel A displays the short-term effects and Panel B the medium-term effects. The dependent variable is an
index variable, constructed as described in Section 4. All specifications include controls for strata fixed effects and the
baseline dependent variable. The control mean in Panels A and B refers to the mean of the control group from the short-
and medium-term rounds of data, respectively. The sample size in each specification varies according to the number of
observations available for each outcome. Heteroskedasticity-robust standard errors are reported in parentheses below

the coefficient estimates. *p < 0.10, **p < 0.05, ***p < 0.01.

largest prioritization score. We pool our short- and medium-term rounds
of follow-up data to estimate the CATEs and plot the TOC. We see signifi-
cant treatment heterogeneity for attitudes toward VAC. For example, the
top 20% of caregivers with the largest prioritization score show treat-
ment effects that are approximately 0.4 SD larger than the ATE. The
heterogeneity is statistically significant at the 5% level for most of the
distribution, as indicated by the 95% confidence interval bars.

Given the evidence of significant heterogeneity in attitudes to-
ward VAC, in the second stage of analysis, we investigate the specific
dimensions along which this heterogeneity arises using a traditional in-
teraction term analysis. These results are presented in Table 9. Motivated
by the recent literature outlined at the start of this section, we con-
sider heterogeneity along the following dimensions: (i) gender of the
caregiver, (ii) income, (iii) baseline attitudes toward VAC, (iv) baseline
conduct problems of the target child, and (v) baseline emotional prob-
lems of the target child. Panels A and B present the analysis for the short-
and medium-term follow-ups, respectively.

We observe significant heterogeneity by baseline attitudes toward
VAC: the treatment effects are 0.19 SD and 0.21 SD larger in the short-
and medium-term for caregivers with worse than median attitudes to-
ward VAC at baseline (column 3). Columns (4) and (5) highlight that
treatment effects are 0.2 and 0.18 SD larger for target children with
above-median conduct and emotional problems, respectively. However,
these results are only statistically significant in the short run. We do not
find any significant heterogeneity by gender of the caregiver or income.
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Taken together, the results highlight significant heterogeneity in
attitudes toward VAC, as shown using machine learning techniques.
Traditional interaction term analysis highlights the role of baseline at-
titudes toward VAC, as well as emotional and conduct problems of the
target child in the short run, in explaining some of this heterogeneity.

9. Cost effectiveness

Table 10 shows the cost-effectiveness of our intervention relative to
the face-to-face IHT in Jamaica (Francis and Baker-Henningham, 2021)
and a cash transfer intervention in Mali (Heath et al., 2020). We present
these comparisons because these interventions also reduced physical or
psychological violence toward children or the female partner.

If we include all costs, the VIHT and IHT interventions have simi-
lar per-caregiver costs of USD 116.61 and USD 123.95, respectively.?”
Excluding the fixed cost of developing the App—which would decline
substantially as the program scales—the per-caregiver cost of the vIHT
falls to USD 62.40. However, we emphasize that this comparison is not
straightforward. The vIHT is delivered as a bundle consisting of SMS
messages, access to the App, and weekly online group sessions, and
our study design does not allow us to isolate the contribution of each

27 Table A23 details all cost items included in these calculations.
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Table 10
Cost-Effectiveness analysis.
@ (2 3 4
Cost Treatment Type of Cost per
per person effect violence 0.13 SD effect
(USD) (USD)
vIHT 62.4 -0.13SD Violence against (target) child 62.40
-0.12 SD Physical violence against (target) child 67.60
-0.11 SD Psychological violence against (target) child 73.75
IHT 123.95 —0.29 SD Physical violence against children 55.56
Cash transfer intervention ~ 648.72 -0.13 SD Physical violence against female partner 648.72
-0.12SD Psychological violence against female partner 702.78
—-0.17 SD Physical violence against children 496.08

Notes: This table presents a cost effectiveness comparison between the vIHT and other two interventions: face-to-face IHT
in Jamaica (Francis and Baker-Henningham, 2021) and a cash transfer intervention in Mali (Heath et al., 2020). Costs for
the vIHT exclude the cost of setting up the App (USD 54.21). Column (1) presents the cost of the intervention (in USD) per
person. Columns (2) and (3) present the estimated treatment effect on different violence-related outcomes, respectively.
Column (4) presents the cost (in USD) per an average effect of 0.13 SD.

component. As a result, we cannot determine which elements are most
scalable or most cost-effective on their own.

Nonetheless, relative to a fully face-to-face parenting program, the
digital delivery model of the VIHT has several features that may facilitate
scale-up. In particular, it relies less heavily on in-person staff and phys-
ical infrastructure, which is often a binding constraint in settings with
limited numbers of trained early childhood development professionals.
Digital delivery also allows many fixed costs to be spread over a larger
population. At the same time, the online group sessions still require
trained facilitators, and face-to-face delivery may produce larger effects
in some contexts. For these reasons, while the vIHT shows promise as
a scalable model, our findings should not be interpreted as evidence of
the scalability of any individual component within the bundle.

In a cash transfer intervention in Mali, Heath et al. (2020) show that
cash decreased physical and psychological violence against the female
partner (0.13 and 0.12 SD, respectively) and physical violence against
children (0.17 SD). This translates to a per-person cost between USD 496
and USD 702.8 per 0.13 SD effect size. While we note that cash transfer
programs may aim to improve several other outcomes, this result high-
lights the strong cost-effectiveness of our intervention relative to cash
transfers to reducing violent behaviors toward children.

10. Conclusion

Violence against children is a global problem that will require new
and creative solutions. We evaluate the impact of the virtual Irie Homes
Toolbox, a positive parenting program for Jamaican parents of children
aged two to six years. Our results show that the intervention improved
caregivers’ attitudes and reduced violent behaviors against children in
the short term. Furthermore, the program reduced children’s emotional
problems. Results from a medium-term follow-up indicate that these
effects on caregivers’ attitudes and violent behaviors against children
persist nine months after the intervention ended. We also document im-
portant improvements in caregivers’ mental health in the medium term.
In terms of potential mechanisms driving these effects, we find evidence
consistent with improvements in parental self-efficacy most likely due
to the knowledge and skills they gained from the virtual Irie Homes
Toolbox.

From a policy perspective, the positive effects of the intervention
on attitudes and behaviors related to violent discipline against children
provide evidence of the importance of developing and implementing
positive training for caregivers. Digital behavioral change information
campaigns that aim to build positive relationships between parent and
child, prevent and manage misbehavior, and improve emotional self-
regulation can help increase the quality of parenting. Moreover, this
learning can help reduce harmful parenting practices diminishing ex-
posure to violence at home for young children. Altogether, a more
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positive and healthy rearing environment has the potential to increase
the long-term well-being of children and their families.

We acknowledge that our results rely on parental self-reports, which
may be subject to social desirability bias. In our context, parental
self-reports are the only feasible option. In low- and middle-income
countries, including Jamaica, administrative records of violence against
children are scarce because most incidents occur within households and
never reach formal institutions. Moreover, in Jamaica—where physi-
cal punishment remains legal and culturally accepted—concerns about
systematic underreporting are less severe than in settings where such
practices are more stigmatized. For these reasons, self-reported mea-
sures are the most widely used and internationally comparable approach
in studies of child discipline, including UNICEF’s MICS and the DHS.
At the same time, alternative strategies such as placing enumerators in
households would be highly intrusive and likely distort behavior, while
interviewing very young children (aged 2-4) is neither practical nor
ethically appropriate.

While these contextual and methodological considerations help mit-
igate concerns regarding social desirability bias, we cannot fully rule it
out. Future research using complementary measurement approaches—
such as direct child surveys at older ages or structured observations of
parenting practices—would be valuable to validate and extend these
findings.
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