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Abstract
Background  Studies assessing the effects of parenting programs have focused on interven-
tions delivered through face-to-face modalities. There is a need for research to evaluate 
the effects of online parenting programs on child development, such as the BEM Program 
(‘Play Teaches Change’ in English), an online play-based parenting program that teaches 
caregivers on how to introduce playful interactions into their daily household chores.
Objective  To assess the effects of the BEM Program on child development and the quality 
of caregiver-child interaction.
Method  A two-arm randomized controlled trial was conducted in a socioeconomically dis-
advantaged district of São Paulo city in Brazil. 129 children aged 12–23 months and their 
caregiver were randomly assigned to receive either the BEM Program for 8 weeks (inter-
vention, n = 66) or standard child care (control, n = 63). Data were collected at baseline and 
endline of the intervention through home visits and online interviews. An intention-to-treat 
analysis was conducted.
Results  The intervention showed positive effects on child development, by improving 
language development (Cohen’s d = 0.20, 95%CI 0.08–0.47) and reduced intrusiveness 
(Cohen’s d = 0.35, 95%CI 0.06–0.65) of caregiver-child interaction. No significant dif-
ferences were observed in caregiver’s repertoire and engagement in age-appropriate play 
activities with the child while doing the household chores, parenting sense of competence 
and perceived stress.
Conclusions  Despite the small size and low adherence to the program, such promising 
results advance evidences for fully remote parenting programs and their effects on child 
development.

Keywords  Child development · Internet-based intervention · Parenting · Parent–child 
interactions · Randomized controlled trial
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Introduction

Globally, a significant number of children under the age of 5 years in low-middle income 
countries (LMICs) live in conditions that hinder their fundamental right to healthy 
development (Lu et  al., 2016). This reality represents a major public health concern 
and improving these children’s lives is currently a global priority. Poverty is a critical 
factor which determines the quality of the environment and the presence of other nega-
tive conditions that put children at risk of not achieving their developmental potential 
(Grantham-McGregor et al., 2007). Early experiences in life shape the quality of brain 
architecture which is crucial for child’s development and lifelong physical and mental 
health, school performance and income (Fox et al., 2010; Heckman, 2006).

Research demonstrates that a stimulating and nurturing home environment in early 
childhood might protect children from the negative effects of poverty and toxic stress 
on early child development (Bick & Nelson, 2017; Shonkoff, 2012; Shonkoff & Phillips, 
2000). Caregivers living under poor conditions may experience greater financial and 
emotional difficulties in fulfilling their parenting role (Britto et al., 2017; Harris et al., 
2020). Thus, these caregivers often require support to create stimulating and nurturing 
environments to promote child development (Britto & Ulkuer, 2012; Rayce et al., 2017).

Parenting programs are interventions or services that aim to improve parenting inter-
actions, behaviors, practices, knowledge, attitudes and beliefs regarding child care to 
promote better child health and development (Britto et al., 2017). These programs are 
the most suitable strategy to reach both caregivers and children in order to enhance 
child development and health through early learning and responsive interactions (Jeong 
et al., 2021). Consequently, researchers and policy makers have increased their interest 
in investing in parenting interventions to promote early child development. Meta-anal-
yses and systematic reviews have confirmed the effectiveness of parenting programs on 
improving caregiver-child interaction and child development (Britto et al., 2017; Jeong 
et al., 2018; Rayce et al., 2017). Specifically, previous studies revealed a positive effect 
of short duration (approximately 8–12 weeks) parenting programs on child development 
outcomes (Kochanska et al., 2013; McGillion et al., 2017; Murray et al., 2016; Pontop-
pidan et al., 2016; Vally et al., 2015).

Nonetheless, studies on the effectiveness of parenting programs focusing on car-
egiver-child interaction and child development have mainly been delivered through 
face-to-face modalities such as home visits, parent group meetings or interventions dur-
ing well-child visits. Hence, most of the available evidence on parenting programs is 
based on these delivery modalities, and evidence-based online parenting programs are 
scarce in LMIC (Jeong et al., 2021), where the majority of children are at risk of not 
meeting their cognitive and socioemotional potential (McCoy et al., 2016).

Online Parenting Programs

Parenting programs are a promising strategy to guide and motivate caregivers and pro-
mote the acquisition of parenting skills that enhance the healthy development of the 
children and prevent future problems (Pontoppidan et  al., 2016, WHO, 1997). While 
various types of interventions, including nutrition and health, can support healthy devel-
opment, evidence has revealed that those parenting programs that include components 
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to directly improve caregiver-child interaction are more effective in improving early 
child development outcomes (Engle et al., 2007).

Traditional delivery modalities of parenting programs that require a face-to-face meet-
ing either at home or at the health center present challenges in reaching a large number 
of families due to the logistical, economical and human requirements (Breitenstein et al., 
2014; Shah et al., 2016). Reaching socioeconomically disadvantaged populations in Brazil 
could represent another challenge. Parents, and specially mothers, face important time con-
straints for participating in face-to-face interventions due to their work, household chores, 
child care and the territorial extension of the country.

Therefore, remote interventions such as online interventions represent an innovative 
option that reduces the challenges of face-to-face activities and reaches a greater number 
of children and their families. Previous systematic reviews and meta-analyses revealed that 
online parenting interventions targeting children in the age range of 0–5 years were effec-
tive to improve caregivers and child outcomes (Breitenstein et al., 2014; Harris et al., 2020; 
Nieuwboer et al., 2013). Nonetheless, a recent systematic review showed a limited num-
ber of studies that assess the effect of remotely delivery parenting programs on caregiver-
child interaction and child development (Solís-Cordero et al., 2022). Thus, it is imperative 
to develop and test remotely delivered interventions that focus on children living under 
adverse conditions to ensure positive child outcomes.

The BEM Program (an acronym for Brincar Ensina a Mudar in Portuguese, which in 
English is Play Teaches Change) is an online play-based parenting program that teaches 
female caregivers, living in socioeconomically disadvantaged areas of São Paulo city and 
responsible for the care of children from 12 to 23 months of age, how to introduce play-
ful interactions into their daily household chores to enhance the quality of caregiver-child 
interaction and child development.

Play as a Strategy to Improve the Quality of Caregiver‑Child Interaction and Child 
Development

Previous studies have shown that encouraging play between caregiver and child provided 
an ideal opportunity to strengthen caregiver-child interactions and improve child develop-
ment (Abimpaye et  al., 2019; Attanasio et  al., 2014; Shah et  al., 2019; Yousafzai et  al., 
2016). However, caregivers are often not aware of the need for play materials, playmates, 
and responsive interaction (Aboud et al., 2013). Children living under poverty and disad-
vantaged socioeconomic backgrounds are more likely to experience less playful and stimu-
lating interactions with their caregivers (Grantham-McGregor et al., 2007).

In Brazil, specifically, a study titled: “Playing in Brazilian Slums” revealed that: 50% of 
caregivers had difficulty finding time to play with children, 68% had difficulty taking care 
of the house and children at the same time, 88% of mothers turn to screens to distract their 
children and take care of household chores. For 63% of children, the main place to play 
is indoors, only 29% of mothers have a playground in the community (Unidos pelo brin-
car, 2021). Moreover, a study entitled: “Perceptions and Practices of Society in Relation to 
Early Childhood” showed that only 19% of the participants recognized play as one of the 
important aspects for the development of children under 3 years of age (Fundação Maria 
Cecilia Souto Vidigal, 2013).

Caregivers can take advantage of different times of the day to incorporate playful activi-
ties that promote caregiver-child interactions and child development. Playful moments 
are everywhere, and even daily chores alongside parents can be turned into playful 
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opportunities (Galinsky, 2010; Yogman et  al, 2018). The novelty of the BEM Program 
comes from this idea of taking advantage of everyday simple moments and household 
items to play with children to improve the quality of caregiver-child interaction and child 
development.

Therefore, in addition to being online, another core element that makes the BEM Pro-
gram stand out as an innovative intervention is the incorporation of playful activities 
between the caregiver and their children in the daily routine. Many other parenting pro-
grams might require caregivers to allocate exclusive time to play with their children. The 
BEM Program represents a valuable option for female caregivers, who find it difficult to 
separate time to play with their children or who do not know how to take advantage of the 
little time they have available with their children. Since this program teaches caregivers 
about the importance of engaging in playful activities with their children, what kind of 
activities they can incorporate into their daily routine and how to incorporate these activi-
ties with their children into their daily household chores.

Current Study

The aim of this study was to assess the effect of the BEM Program on child develop-
ment (primary outcome), quality of caregiver-child interaction, caregiver’s repertoire and 
engagement in age-appropriate play activities with the child while doing household chores, 
parenting sense of competence and perceived stress (secondary outcomes). We further 
examined whether adherence to the program, caregiver’s education level and number of 
children at home moderated the effect of the intervention on primary and secondary out-
comes. We hypothesized that, compared to the control group, children from families who 
received the BEM Program would have fewer developmental delays and caregivers would 
engage more in age-appropriate play activities with the child during the daily routine. We 
also hypothesized that caregiver-child dyads who received the BEM Program would have 
higher quality caregiver-child interactions and sense of parental competence and would 
experience less stress than dyads from the control group. Finally, we hypothesized that the 
effect of the intervention would be larger among caregivers who participated more in the 
program, had a higher educational level, and had fewer number of children at home.

Methods

Study Design and Setting

We performed a two-arm randomized controlled trial to assess the effects of the BEM Pro-
gram on child development and the quality of caregiver-child interaction, and other second-
ary outcomes. The intervention group received the BEM Program and the control group 
received the standard care. Dyads participating in the study who received standard care did 
not receive any type of intervention other than the care received in the daycare.

We adhered to the Consolidated Standards of Reporting Trials (CONSORT) guidelines 
for reporting our study.

This randomized controlled trial was conducted between July 2019 and August 2020 
in Campo Limpo, a socioeconomically disadvantaged district of São Paulo city in Brazil. 
This district is located 20 km from the city center, and has one of the highest prevalence of 
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households in slums (highly populated urban residential area where living conditions are 
poor) (26.6%) (Rede Nossa São Paulo, 2019).

Participants and Sample Size

The study recruited 129 children aged 11–21 months and their female caregivers. Female 
caregiver was defined as the female adult who lived with the child, who had the respon-
sibility of caring, stimulating, loving and educating the child, and with whom the child 
has formed the strongest emotional bonds in the first year of life (Fundação Maria Cecilia 
Souto Vidagal, 2017). Therefore, the female caregiver was not necessarily the child’s 
mother; rather, sometimes it was the grandmother.

The sample size was calculated based on the global development indicator (Denver II) 
(Frankenburg, 1992). Considering a power of 80%, alpha of 5%, R2 of covariates (Denver 
at baseline, sex, age, race) of 56% (based on Phase I results), the sample size was 160 fami-
lies per group.

Inclusion criteria were children aged between 11 and 21  months at enrollment, who 
lived in Campo Limpo, who attended daycare centers where the BEM Program was imple-
mented, and had a female caregiver who had a smartphone with Internet access.

Children with clinical conditions that interfered with the typical course of development, 
twins and caregivers who did not understand Portuguese were excluded.

In order to achieve the required sample size, the study was conducted in two cohorts. 
Recruitment took place at two timepoints, in July 2019 and January 2020. Caregiver-child 
dyads were recruited at 14 daycare centers located in the district where the study was con-
ducted, and that accepted to participate in the research. All female caregivers of children 
aged between 11 and 21 months at the time of recruitment were invited to participate dur-
ing a face-to-face meeting at each daycare center. Recruitment materials were also sent 
home with the children and delivered to parents via mobile messaging. Once the caregiver 
showed interest in participating in the research, data was collected to confirm the inclusion 
criteria, and her consent was obtained for participation in the study.

Intervention

The BEM Program is an eight-week online play-based parenting program which aims to 
improve caregiver-child interaction for enhancing the development of children aged 12 
to 23  months from socially disadvantaged families. The BEM Program is an innovative 
parenting program which consists of 8 video classes and 40 text and audio messages sent 
through WhatsApp, which teaches female caregivers how to play with their children during 
the daily routine, using resources available at home.

The theoretical framework in which we based our intervention is the Nurturing Care for 
Early Childhood Development Framework of the World Health Organization. This frame-
work presents five core components of nurturing care for children reaching their develop-
mental potential: good health, adequate nutrition, opportunities for early learning, security 
and safety and responsive caregiving (WHO, 2018). The Nurturing Care encourages the 
creation and implementation of interventions that provide opportunities for early learn-
ing and support responsive caregiving, two components of nurturing care that can be sup-
ported by caregiver-child playful interactions. In terms of opportunities for early learning, 
evidence shows that young children under 3 years old learn and explore the world through 
playing (Ginsburg et  al., 2007; Kochanska et  al, 2013; Yogman et  al., 2018) Playful 
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interactions between caregiver and children during everyday activities, such as cooking, 
cleaning, feeding, bathing and sleeping, with the use of materials and household objects 
that are commonly available at home represent great opportunities for early learning (Popp 
& Thomsen, 2017; Yogman et al., 2018). Regarding the component of responsive caregiv-
ing, caregivers are children’s first playmates and the home environment is where the chil-
dren’s first experiences with play occur (Brazelton & Greenspan, 2002) The framework 
recognizes the importance of responsive interactions to stimulate brain connections and 
enhance caregiver-child interactions. Through playing, caregivers observe and learn to 
respond to children’s movements, sounds, gestures and verbal requests which contributes 
to build an emotional bond and secure attachment (WHO, 2018). Thus, the creation and 
implementation of the BEM Program encourages opportunities for early learning and sup-
porting responsive caregiving through playful interactions during daily activities with the 
use of materials and household objects commonly available at home.

The content of the BEM Program is adapted to the children’s age group (12–23 months), 
focused on four prominent and frequent household chores of the caregiver’s daily routine: 
(1) while she cooks or washes the dishes, (2) while she washes clothes, (3) while she cleans 
the house, and (4) while she takes care of the child. Each of the videos presented a playful 
activity that could be included into a specific moment of the caregiver’s routine. In addi-
tion to explaining how to do the activity, the video included information such as safety tips 
and benefits for caregiver-child interaction and child development. Text and audio mes-
sages complement the content of the video lessons by providing additional information on 
child development, responsive parenting, strengthening the bond with children and taking 
advantage of moments of interaction to promote early learning experiences. Video, text 
and audio messages were selected from previous studies of proof of concept and feasibility.

The BEM Program was delivered on two separate occasions. The first cohort received 
the program between October and November 2019; and the second between April and May 
2020, during COVID-19 pandemic.

Outcomes

Primary outcome: Child development was assessed using the Ages and Stages-3, Brazilian 
version, a caregiver completed scale that assesses child development through five domains: 
communication, gross motor coordination, fine motor coordination, problem-solving and 
personal-social skills (Filgueiras et al., 2013). For each domain, the child can get a score 
between 0 and 60. The higher the score, the better the child development.

Secondary outcomes: Quality of caregiver-child interaction was assessed through the 
Coding Interactive Behavior (CIB), a tool for coding parent-infant interactions using a 
set of observable behaviors (Feldman, 1998). The CIB consists of 43 scales; 22 are adult 
scales, 16 are child scales, and 5 are dyadic scales. A 5-min video of an interaction between 
the caregiver and the child while playing was coded on a 5-point scale, where 1 implies a 
minimal level of the specific behavior or attitude and 5 implies a maximal level (Feldman, 
1998). Coding was conducted by trained coders, blind to any other information. To ana-
lyze the quality of interaction, eight composites were created by grouping different scales, 
according to the indications of the CIB instrument.

Repertoire and engagement in age-appropriate play activities with the child while doing 
the household chores was assessed. Due to the non-existence of an instrument that would 
allow to asses play with the child while doing household chores, a questionnaire was cre-
ated and pre-tested by the researchers. Through yes/no questions we verified whether the 
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caregiver played with the child while doing household chores (at the four specific moments 
addressed in the intervention: while she cooks or washes the dishes, while she washes 
clothes, while she cleans the house, and while she takes care of the child) and if it was con-
sidered possible to incorporate playing while doing the household chores. In addition, from 
a list of options of household chores and playful activities, the participants could choose 
which playful activities they engaged in while doing each of the household chores in their 
routine. Then, we calculated a score of the total number of activities according to each 
of the household chores. Finally, engagement in age-appropriate play activities with the 
child while doing the household chores was evaluated by analyzing one 5-min video, using 
another instrument created by the research team for this purpose. The instrument consisted 
of a checklist that identifies whether the caregiver engaged with the child in playful activi-
ties while doing household chores (at the four specific moments addressed in the interven-
tion). Two trained examiners assessed the videos. Prior to coding, examiners were trained 
and reliability was established at r > 0.8 for both examiners. More details of both instru-
ments are reported elsewhere.

Parenting sense of competence was evaluated through the Parenting Sense of Compe-
tence Scale (PSOC), which consists of 17-item scale answered on a 6-points scale rang-
ing from “strongly disagree” to “strongly agree”. The PSOC measures parents’ satisfac-
tion with parenting and their self-efficacy in the parenting role. A higher score indicates 
a greater sense of parenting competence. Studies have reported an internal consistency of 
the PSOC Scales Scores of 0.80. (Ohan et al., 2000). We used the Portuguese translation 
authorized by the authors (Linhares & Gaspardo, 2017).

Perceived stress was measured using the Perceived Stress Scale, a 14-item instrument 
designed to determine the degree to which life situations are considered as stressful during 
the last month. A higher level of stress is indicated by higher scores on this scale (Cohen 
et al., 1983). The internal consistency of the Brazilian version was 0.82. (Luft et al., 2007).

Measurements

Child’s sex, age, prematurity and skin color, caregiver’s age, education, work, marital status 
and skin color; and family’s income, number of children and beneficiary of Bolsa Familia 
(Brazilian cash-transfer Program) were collected using a sociodemographic questionnaire.

Caregiver’s adherence to the program was calculated by the number of videos watched 
and class time watched per caregiver (%per caregiver), data that were obtained through the 
Wistia Platform database (online video platform that registered the access to the videos and 
watched time). Using this data, we classified adherence into (1) adhered caregivers who 
watched 4 or more video classes, and (2) non-adhered caregivers who watched fewer than 
4 classes.

Data Collection

Data were collected at baseline and endline of the intervention by 10 trained data collec-
tors. Both baseline and endline data collection for cohort 1, and baseline data collection for 
cohort 2 was performed during home visits. Due to the COVID-19 pandemic and the stay-
at-home measures it was no longer feasible to do the home visits for endline data collection 
of cohort 2. Data collection procedure modifications due to the COVID-pandemic have 
been published elsewhere (Solís-Cordero et  al., 2021). Briefly, visits were adapted to an 
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online video-conference to collect the endline data for cohort 2 only. The participants were 
interviewed by the data collectors through a video-conference using WhatsApp or Zoom.

Data collectors used the REDCap platform (Research Electronic Data Capture) directly 
on tablets. This software allows the collection of data offline and the direct transmission of 
responses to a database, which avoids wasting time and minimizes typing errors (RedCap, 
2018). Tablets were also used for recording the two 5-min videos used to assess two of our 
outcomes (caregiver-child interaction and repertoire and engagement in age-appropriate 
play activities with the child).

Randomization and Blinding

Eligible caregiver-child dyads were randomized to the intervention or control group after 
the collection of baseline data. Randomization was at the family level; families were strati-
fied based on child daycare center and Denver scores at baseline (global, language, adap-
tative and gross motor); within each stratum, half of the families were randomly selected 
to the intervention and half to the control group. Random assignment was done by a 
researcher who had no role in the direct implementation of the intervention.

Due to the characteristics of the intervention, blinding of participants was not possible. 
However, the examiners who assessed the trial outcomes were blinded to group allocation.

Statistical Analyses

Descriptive statistics were computed for the entire study sample by randomized group. 
Numerical data were described with location (mean) and dispersion (standard deviation) 
measures, whereas categorical variables were described as absolute and relative frequen-
cies. Group comparisons of transversal variables were carried out with Student or Welch 
t-test and Wilcoxon-Mann–Whitney test for continuous variables and chi-squared test for 
categorical ones. A longitudinal comparison of intervention groups was done using linear 
mixed models (LMM) or its generalized version (GLMM) on all available data; the dis-
tribution used for the latter is noted in the table. The model incorporated time (baseline 
and endline), randomized group (control vs intervention) and group by time interaction. 
Intervention effects were estimated for this model as the difference between the interven-
tion and control arms in mean change from baseline to endline. Model 1 was the intent-to 
treat. Model 2 adjusted for characteristics which were not comparable across intervention 
and control groups at baseline. All models were adjusted for stratification variables used 
in randomization. The residual normality assumption was assessed by inspecting the cor-
responding QQ plot and homoscedasticity with Levene test. All analyses were conducted 
in R 4.2.1. Subgroup analyses were conducted to examine whether intervention effects dif-
fered by (1) adherence to the program (categorized as caregiver having watched ≥ or < 4 
intervention videos), (2) caregiver educational level and (3) number of children at home. 
Cohen’s d effect sizes were calculated.

Ethics

The study received approval from the Fundação José Luiz Egydio Setubal Institutional 
Review Board (IRB File # 09,941,319.1.0000.5567). All caregivers provided writ-
ten informed consent (or thumbprint) at the time of the baseline data collection. The 
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corresponding author takes responsibility for the integrity of the data and the accuracy of 
the data analysis.

Results

Sociodemographic variables and adherence to the intervention were similar for the two 
cohorts and therefore, participants for both cohorts were combined in a pooled analysis. 
Of the 496 caregiver–child dyads assessed for eligibility, 129 were enrolled in the study for 
the baseline data collection, and 66 were allocated to the intervention group and 63 to the 
control group (Fig. 1).

Loss to follow-up was 31%. Families lost to follow up were more likely to receive Bolsa 
Familia (32.5%, p = 0.013) and had more children (2.1 children on average, p = 0.047).

Table  1 shows the characteristics of the study population at baseline. Only caregiv-
er’s race was significantly different between intervention and control group at baseline 
(p = 0.019).

The BEM Program significantly improved the communication domain of child develop-
ment compared to the control group (p < 0.001) (Table 2), Cohen’s d effect size was 0.20 

Fig. 1   CONSORT diagram for the randomized controlled trial
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Table 1   Baseline characteristics 
of caregiver-child dyads between 
randomized groups

*p < 0.05; **Brazilian currency: 1USD = R$5.8 in March 2021; 
*** Brazilian cash transfer program

Randomized group

Control (n = 63) Intervention 
(n = 66)

N % N %

Child characteristics
 Sex
 Male 34 54.0 37 56.1

Age mean (SD), months 16.3 (3.6) 16.1 (3.2)
Prematurity
 No 52 82.5 53 80.3

Race
 White 29 46.0 26 39.4

Caregiver characteristics
Age mean (SD), years 29.8 (9.1) 31.4 (6.8)
Education mean (SD), years 11.9 (3.2) 12.2 (3.3)
Marital status
 With partner 44 69.8 50 75.8

Work
 Employed 37 58.7 46 69.7

Race*
 White 12 19.0 25 37.9

Family characteristics
Monthly income (Reais)**
 < 1000 17 27.0 15 22.7
 1000–3000 35 55.6 36 54.6
 > 3000 11 17.5 15 22.7

Bolsa família***
 Yes 10 15.9 14 21.2

Number of children mean (SD) 1.8 (0.9) 1.8 (0.9)

Table 2   BEM Program effects on child development (primary outcome)

Data are mean of a range of 0–60
a Model 1: Intent-to treat analysis.
b Model 2: Adjusted for caregiver’s race, which was not comparable between randomized groups at baseline. 
+GLMM (Poisson distribution)

Control (n = 63) Intervention (n = 66) Model 1a p Model 2b p

Baseline Endline Baseline Endline

Communication 42.4 40.5 40.1 44.2  < 0.001+  < 0.001+

Gross motor 49.4 51.1 48.7 53.0 0.136+ 0.140+

Fine motor 42.9 46.7 46.3 49.7 0.907 + 0.949+

Problem solving 43.4 42.5 44.4 42.6 0.856 0.864
Socio-emotional 46.6 43.3 46.7 45.4 0.402 + 0.384+
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(95%CI 0.08–0.47). No significant differences were observed in the other developmental 
domains (Fig. 2), although descriptively they have tended to be better in the endline of the 
intervention group compared to the control group.

Quality of caregiver-child interaction outcomes are reported in Table 3. We found posi-
tive effects of the BEM Program on the component intrusiveness of the quality of car-
egiver-child interaction (p = 0.015), Cohen’s d effect size was 0.35 (95%CI 0.06–0.65).

Finally, there was no effect of the BEM Program on the repertoire and engagement in 
age-appropriate play activities with the child while doing the household chores (Table 4). 
Parenting sense of competence and perceived stress, both outcomes assessed at the car-
egiver level, were not affected by the intervention.

We found no differences in any of the outcomes when adjusting for caregiver’s race 
(Model 2). Moreover, we found no moderating effect of the caregiver’s education level, 

Fig. 2   BEM Program Effect on Child Development (Primary Outcome)

Table 3   BEM Program effects on quality of caregiver-child interaction outcomes

Data are mean of a range of 0–5.
a Model 1: Intent-to treat analysis.
b Model 2: Adjusted for caregiver’s race, which was not comparable between randomized groups at baseline. 
+GLMM (gamma distribution)

Components of the quality of 
caregiver-child interaction

Control (n = 63) Intervention (n = 66) Model 1*p Model 2 bp

Baseline Endline Baseline Endline

Sensitivity 3.6 3.7 3.5 3.7 0.437 0.433
Intrusiveness 1.8 1.8 1.8 1.6 0.015 0.016
Limit setting 4.3 4.3 4.2 4.3 0.892 0.886
Involvement 3.3 3.5 3.3 3.6 0.403 0.394
Withdrawal 1.4 1.3 1.2 1.2 0.593 0.606
Compliance 3.5 3.8 3.4 3.9 0.351 0.360
Reciprocity 3.6 3.6 3.5 3.8 0.207 0.203
Negative states 1.5 1.4 1.6 1.5 0.600+ 0.678+
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number of children at home and adherence of caregivers to the program on any primary 
and secondary outcomes.

Discussion

We conducted this study to examine the effects of an online play-based parenting program 
on child development (primary outcome), quality of caregiver-child interaction, caregiver’s 
repertoire and engagement in age-appropriate play activities with the child while doing 
the household chores, parenting sense of competence and perceived stress (secondary out-
comes). Our findings show that the BEM Program had significant positive effects on the 
communication domain of child development, but not on other developmental domains, 
including cognitive, motor, socio-emotional development, and problem solving. Moreover, 
the program improved the quality of caregiver-child interaction, in terms of intrusiveness.

Previous parenting programs that promoted caregiver-child interactions and child devel-
opment through responsive play found similar effects on early language development. A 
systematic review including 21 studies which assessed stimulation interventions based 
on responsive play with children aged 24  months and younger, demonstrated a medium 
effect size (0.47) on language (Aboud & Yousafzai, 2015). Additionally, a study carried 
out in Brazil with low-income families which provided an intervention promoting interac-
tion through reading to 566 parent–child dyads with children aged 2–4 years, showed sig-
nificant impact of the intervention on child language (Weisleder et al., 2018). The positive 
effect of the BEM Program on the communication domain of child development might be 
explained by the fact that the content of the messages and videos constantly reinforced the 
importance of activities that stimulate the child’s speech. Further, evidence has shown that 
adult–child play benefits widely children’s language development (Moreno, 2016).

Benefits on the components of the quality of caregiver-child interaction were also seen 
in previous responsive parenting interventions. In relation to intrusiveness, a randomized 
controlled trial conducted in South Africa with 449 pregnant women with adverse soci-
oeconomic circumstances showed that the mothers, who received an intervention which 
encourages sensitive and responsive interactions with her child, were significantly less 
intrusive while interacting with their child at 6 months of age (Cooper et al., 2009). Fur-
thermore, at-risk mothers in the United States who participated in a high-intensity com-
prehensive parenting intervention were less intrusive with their child at 16 months of age 
(Guttentag et al., 2014).

The prior studies have used face-to-face interventions; the most common modalities of 
delivery being home visits, group sessions, and clinic appointments. The BEM Program 
undertook a novel online delivery method, sending caregivers weekly videos and daily 
messages to promote responsive interactions which could be built into their regular house-
hold chores and activities. This study was the first step towards creating a scalable and 
effective remotely delivered program.

Remotely delivered programs have important advantages for the service provider and 
participants. In regard to the service provider, staff implementing the intervention do not 
need to travel to participants’ home, reducing costs of ineffective visits, and allowing the 
intervention to be delivered to a large number of families in a short amount of time (Saw-
yer et  al., 2017). Remote program delivery also enables the continuity of the interven-
tion even in situations for which face-to-face contact is challenging such as in large geo-
graphical areas and when movement is restricted such as during the COVID-19 pandemic. 
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Considering these last two advantages remotely delivered programs such as the BEM Pro-
gram might be easier to scale. For participants, remotely delivered interventions ensures 
access to information when it is convenient for the participant, without being restricted by 
scheduled home visits or appointments (Sawyer et al., 2017).

Despite these advantages of the remotely delivered parenting programs, our results 
revealed low adherence to the program. It is well-known that adherence is a frequent chal-
lenge faced by intervention programs with consequences on its effectiveness (Souza et al., 
2006). In the case of our intervention, the low adherence rates might be due to the lack of 
relationship-building that often occurs with home visits or group sessions, which likely 
increases adherence (Burrell et al., 2018; Girvin et al., 2007). Furthermore, a systematic 
review revealed no evidence of improvements from interventions that did not include direct 
contact between participants and providers. In contrast, those interventions incorporating 
direct contact were significantly effective (Harris et al., 2020).

To overcome the challenge represented by the low adherence rates the BEM Program 
could, in the future, be integrated within an existing face-to-face intervention. This type 
of mixed-modality intervention is supported by a systematic review that demonstrated that 
programs using more than one modality had a greater impact on child development than 
those using only one modality (Britto et al., 2015).

The short duration and the low intensity of the BEM Program could have contributed 
to the lack of effects on cognitive, motor, socio-emotional development, and problem solv-
ing, as well as on the caregiver outcomes. Evidence shows that the shorter and less intense 
the intervention, the more likely it is to have a smaller effect (Engle et al., 2007). Studies 
suggested that the minimum duration of a parenting program should be 12 months if the 
goal is to observe positive results in cognitive and socioemotional development, as well as 
parental outcomes (Britto et al., 2015).

Sociodemographic characteristics were associated with the caregiver’s adherence to the 
program and retainment in the study. Higher level of caregiver education was associated 
with better adherence to the program, a finding that is consistent with previous research 
(Eisner & Meidert, 2011; Souza et al., 2006). Further, families who remained in the study 
were less likely to benefit from Bolsa Família, i.e., they had better social conditions. Simi-
lar findings were reported in a systematic review where families with the greatest needs 
and who would benefit most from the intervention dropped out (Barrett, 2010). Caregivers 
with fewer financial needs and higher level of education might be more likely to recognize 
the impact of early interventions on child development such as the BEM Program which 
motivates them to participate more in the program.

Moreover, families who remained in the study were more likely to have only one child. 
Pontoppidan et  al. (2016) demonstrated that families with greater number of children 
dropped out. This situation can be understood considering that the caregivers with more 
children at home might be busier with less time available to participate in the program 
or they might believe that they have more experience to take better care of the child than 
women who take care of fewer children.

Strengths of our study design and implementation included the use of self-report and 
observational assessments to measure child development and caregiver’s engagement in 
age-appropriate play activities with the child while doing the household chores, and the 
successful adaptation of data collection to a 100% online interview. The study also had sev-
eral limitations including small sample size and a high loss to follow-up. Finally, we cannot 
ignore the limitations due to the barriers imposed by technology to keep the participants 
engaged in the intervention, such as lack of devices and access to Internet, and that partici-
pants must have some level of digital literacy.
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Future research to assess the effect of BEM Program should incorporate strategies to 
improve participants’ adherence to the program, such as a tutor to support the implementa-
tion of the program, or while integrating the BEM Program into an existing face-to-face 
early childhood service, such as the Family Health Strategy, which is largely disseminated 
in Brazil. In addition, further research should consider not only the videos as adherence, 
but the impact of the messages as well.

Conclusion

An online play-based parenting program promoting caregiver-child interaction and child 
development showed positive results on language development and the quality of car-
egiver-child interaction among socioeconomically disadvantaged families. Despite the 
small size and low adherence to the program, such promising results advance evidences for 
fully remote parenting programs and their effects on improving child development. Further 
evaluation is needed to test strategies to improve participants’ adherence to the program 
and demonstrate the effectiveness of program on a larger scale.
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