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Abstract

Objective—To investigate pathways by which interventions that promote shared reading and play
help prevent child behavior problems. We examined whether family processes associated with the
family investment pathway (eg, cognitive stimulation) and the family stress pathway (e.g.,
psychosocial functioning) mediated impacts of a pediatric-based preventive intervention on child
behavior.

Study design—The sample included 362 low-income mothers and their children who
participated in a randomized controlled trial of Video Interaction Project (VIP), a pediatric-based
preventive intervention that promotes parent-child interactions in the context of shared reading and
play. Parent-child dyads were randomly assigned to group at birth. Three mediators—parental
cognitive stimulation, maternal stress about the parent-child relationship, and maternal depressive
symptoms—were assessed at child ages 6 and 36 months. The outcome, child externalizing
behaviors, was assessed at 36 months. We employed a series of path analytic models to examine
how these family processes, separately or together, mediated impacts of VIP on child behavioral
outcomes.

Results—Intervention impacts on child behavior were mediated by enhancements in cognitive
stimulation and by improvements in mothers’ psychosocial functioning. A sequential mediation
model showed that VIP impacts on cognitive stimulation at 6 months were associated with later
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reductions in mothers’ stress about the parent-child relationship, and that this pathway mediated
intervention impacts on child behavioral outcomes at age 3 (P=.023).

Conclusions—Utilizing an experimental design, this study identifies pathways by which
parentchild interactions in shared reading and play can improve child behavioral outcomes.

Trial registration—Clinicaltrials.gov:
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preventive intervention; parenting; behavior problems; early childhood; poverty

Poverty-related disparities in school readiness emerge early in childhood and have long-term
consequences for academic achievement.! Although much of the literature on school
readiness has focused on language and cognitive outcomes, there is growing recognition that
social-emotional development is critical to children’s school adjustment and academic
performance?. Two key perspectives have emerged to explain how poverty affects family
processes that mediate disparities in child development. The “family stress model”
emphasizes the effects of economic hardship on parental stress, which negatively affects the
quality of parent-child relationships and children’s social-emotional development 34,
Separately, the “family investment model” emphasizes how limitations in material resources
affect parents’ provision of cognitive stimulation, with associated negative effects on
children’s cognitive and language outcomes %6,

These 2 models have informed different approaches to addressing disparities in school
readiness. Some interventions have focused on mitigating the impacts of poverty-related
stress on families’ psychosocial functioning’, and others have focused on promoting parents’
provision of cognitive stimulation8. However, there is increasing recognition that these
family processes are interrelated®10. In particular, although activities like shared reading and
play have typically been viewed as important for promoting cognitive and language
outcomes, these activities may also encourage interactions that strengthen the parent-child
relationship and support children’s social-emotional development 11-13 Indeed, some
interventions for children with conduct problems (e.g., the Incredible Years) have used
therapeutic play interactions, together with parent coaching in positive discipline strategies,
as a strategy to reduce children’s behavior problems. However, there is limited study of
whether primary prevention programs that focus on promoting shared reading and play in
low-income families can also improve child behavioral outcomes, and of the degree to which
these impacts are mediated by changes in families’ psychosocial functioning.

In the current study, we investigate pathways by which parenting interventions that promote
cognitively stimulating activities like shared reading and play may improve child behavioral
outcomes. We utilize longitudinal data from a randomized controlled trial (RCT) of the
Video Interaction Project (VIP), a pediatric-based intervention that promotes parent-child
interactions in shared reading and play, and which has shown reductions on child
externalizing behaviors415, Our first hypothesis was that intervention impacts on child
behavior would be mediated by family processes associated with the family investment
pathway, in particular parents’ provision of cognitive stimulation. Our second hypothesis
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was that intervention impacts on child behavior would be mediated by family processes
associated with the stress pathway, particularly mothers’ psychosocial functioning. Our third
hypothesis was that investment and stress-related family processes would be interrelated and
together would mediate intervention impacts on child behavior. Investigation of these
pathways provides new insights into how intervention strategies that are typically studied in
the context of language and cognitive development might have benefits for children’s
behavioral outcomes, with broad implications for theory and policy.

This is a longitudinal analysis of parent-child dyads enrolled in the Bellevue Project for
Early Language, Literacy and Education Success (BELLE), a RCT of pediatric primary care
interventions on parenting and child development. A single-blind, 3-way RCT was
conducted at an urban public hospital serving low-income families (Bellevue Hospital
Center). Consecutive enrollment of mother—child dyads occurred in the postpartum unit.
After enrollment, parent—child dyads were assigned to 1 of 2 intervention groups (Video
Interaction Project [VIP] or Building Blocks [BB]) or to a control group by using a random
number generated by the project director in Microsoft Excel 2003 (Microsoft Corporation,
Redmond, WA). Group assignments were concealed from staff and study participants until
enrollment was completed. Approval was obtained from the New York University School of
Medicine Institutional Review Board and the Bellevue Hospital Center Research Review
Committee. The primary goal of this RCT was to investigate effects of VIP and BB on
parenting, child development, and school readiness. The current paper reports secondary
analyses of this RCT, examining mediating pathways of VIP impacts on child behavioral
outcomes at 36 months.

Enrollment took place between November 2005 and October 200818, Consecutive mother-
infant dyads who met inclusion criteria and provided informed consent were enrolled 1-2
days after birth. Inclusion criteria were plans to receive pediatric care at Bellevue, full-term
birth, no significant medical complications or eligibility for Early Intervention, and a mother
who was the primary caregiver, was over 18 years of age, spoke primarily English or
Spanish, and had a telephone to maintain contact with the program. A total of 675 families
were enrolled, 225 families per group, providing 80% power to detect a minimum effect size
(ES) of 0.33 SD assuming 33.3% attrition by age 3 years. Owing to limited resources to
conduct follow-up assessments, BB was assessed only through 24 months; thus, the current
analysis includes only participants in the VIP and Control groups.

Intervention Group: The Video Interaction Project

VIP was developed as an enhancement to Reach Out and Read (ROR), a program that
promotes parent-child reading aloud at pediatric well-child visits and that has had wide
dissemination and evidence of impacts!’. VIP sessions add an interventionist who meets
with families one-on-one for approximately 25-30 minutes on the same day as regularly
scheduled well-child visits, with 14 VIP sessions between birth and age 3 years.. The
interventionist video-records parent-child dyads during 5-minute play and shared reading
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episodes utilizing a developmentally appropriate toy and/or book provided by the program,
and which families take home. The video is reviewed by the interventionist and parent
together to identify and reinforce strengths in the interaction and promote parent self-
reflection, and is given to the parent to take home to promote generalization of identified
responsive behaviors. Messages are further emphasized through personalized pamphlets that
provide suggestions related to responsive parenting during play, reading and daily routines
and facilitate parent development of individualized goals for engaging the child.
Interventionists typically have bachelor’s degrees in fields related to child development and
receive training and supervision by developmental psychologists.

Control Group

Measures

Control families received standard pediatric care, including all anticipatory guidance and
observation of developmental milestones. Standard pediatric care included ROR for all
groups.

All measures were collected by research assistants blind to group assignment during in-
person visits that took place in a research space at Bellevue Hospital Center. Child
externalizing behaviors, the outcome variable, was assessed at 36 months (the end of the
intervention period). Mediators included parental cognitive stimulation and parent’s
psychosocial functioning, assessed through 2 measures, mothers’ stress about the parent-
child relationship and) maternal depressive symptoms. All mediators were assessed when
children were 6 months (6-months after the start of the intervention) and again at 36 months.

Child Behavioral Outcomes—RParents reported on their child’s behavioral problems at
36 months using four subscales from the Parent Rating Scales of the Behavior Assessment
System for Children—Second Edition (BASC-218). The BASC-2 has been normed for use in
English and Spanish. It was administered in interview format in the parent’s preferred
language by trained research assistants blind to group assignment. T scores (mean = SD: 50
+ 10) were calculated for each subscale, with higher T scores reflecting a greater degree of
behavioral problems. The current analysis examines Externalizing Behaviors, a composite of
the Hyperactivity and Aggression subscales, which has been shown in previous studies to be
reduced by the VIP intervention 14.15,

Cognitive Stimulation—Cognitive stimulation was assessed via parent interview using
the StimQ, 19, a structured interview assessing parents’ provision of cognitive stimulation in
the home. It has been validated for use in low SES populations in English and Spanish, and
found to have high concurrent validity with the HOME Inventory20. It consists of four
subscales: (1) Availability of Learning Materials (ALM) assesses the type and variety of toys
in the home; (2) Reading (READ) assesses the quantity and quality of parent-child reading
activities; (3) Parental Involvement in Developmental Advance (PIDA) assesses parent-child
engagement in teaching and play activities; and (4) Parental Verbal Responsivity (PVR)
assesses the quantity and quality of parent-child verbal interactions. These four subscales
were summed to obtain a total score. The StimQ-I, (developed for use with infants 5-12
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months) was used at 6 months and the StimQ-P, (developed for preschoolers 36—72 months)
was used at 36 months.

Stress about the Parent-child Relationship—Mothers’ stress about the parent-child
relationship was assessed using the Parent-Child Dysfunctional Interaction (P-CDI) subscale
of the Parenting Stress Index-Short Form 21. The P-CDI consists of 12 items that measure
parents’ perceptions of dysfunction in their relationship with their child. Total P-CDI scale
scores range from 12 to 60, with higher scores reflecting more negative feelings about the
parent-child relationship; P-CDI scores were converted to percentile scores and log
transformed due to non-normal (Kolmogorov—Smirnov 6 months: Z = 3.53, p<.001, 36
months: Z=2.29, p<.001), positively skewed distribution (6 months: skewness = 1.09, SE =
0.15; 36 months: skewness = .41, SE = 0.14).

Depressive Symptoms—At the six-month assessment, maternal depressive symptoms
were assessed using the Patient Health Questionnaire-9 (PHQ-9), a screening instrument
based on nine questions that assess depressed mood during the prior 2 weeks 22. Examples
include “little interest or pleasure in doing things” and “feeling tired or having little energy.”
Each question is scored from 0 to 3, with total scores ranging from 0 to 27 and higher scores
representing greater frequency of symptoms. It has been validated in Spanish 23,

At 36 months, maternal depressive symptoms were assessed using the Center for
Epidemiological Studies Depression Scale (CES-D?4). The CES-D is a 20-item measure that
asks caregivers how often during the past week they experienced symptoms associated with
depression (e.g., restless sleep, poor appetite, feeling lonely). Each item is scored from 0 to
3, with total scores ranging from 0 to 60 and higher scores representing greater depressive
symptoms. The CES-D has been validated in Spanish 25.

Socio-demographic Characteristics—Information on socio-demographic
characteristics was collected during the postpartum period and when infants were 6 months
of age through interviews with the mother. This included data on maternal age, ethnicity,
education, literacy, country of origin, marital status, and primary language, as well as child
sex and birth order. Families were classified into lower (Hollingshead groups 1V and V) or
higher socioeconomic strata (Hollingshead groups I-111) based on the Hollingshead Four
Factor Index. Families were classified as being at increased psychosocial risk if the mother
reported one or more of the following: being a victim of violence, homelessness,
involvement with child protective services, significant financial hardship, food insecurity,
cigarette smoking or alcohol use during pregnancy, and history of previous mental illness.

Statistical Analyses

The theoretical model for analyses is presented in Figure 2. We tested our main hypotheses
using a series of path analytic models using the Structural Equation Model (SEM) module in
Stata SE 12 (Stata Corp, College Station, TX). We used Full Information Maximum
Likelihood estimation, a method that accommodates missing data by estimating each
parameter using all available data for that specific parameter. Model 1 assessed mediation
via parental cognitive stimulation only (Hypothesis 1); Model 2 assessed mediation via
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parents’ psychosocial functioning only (Hypothesis 2); Model 3 assessed mediation via
parental cognitive stimulation and psychosocial functioning, taking into account
interrelations between different family processes (Hypothesis 3); this model included
covariation between the three sets of mediators within each timepoint as well as six paths
from each of the 6-month mediators to each of the 36-month mediators. All analyses
modeled continuity of the same mediator between 6 and 36 months and adjusted for socio-
demographic characteristics.

To evaluate acceptable fit of the models, we used the Comparative Fit Index (CFI) and root
mean square error of approximation (RMSEA). Based on McDonald & Ho (2002), values of
>.90 for CFl and <.08 for RMSEA indicate adequate model fit26. For each model, we
assessed the significance of all direct and indirect effects using the estat teffects command in
Stata. Direct effects measure the effect of the independent variable (VIP) on child behavior
when the mediators are held constant, and indirect effects measure the extent to which child
behavior changes in relation to the mediators when the independent variable is held constant.
The proportion of the VIP effect that was mediated was computed by dividing the indirect
effect of VIP on child behavior by the total effect of VIP on child behavior.

We employed sequential mediation analysis to examine longitudinal pathways that mediated
VIP effects on child behavior. This method, also referred to as a “serial multiple mediator
model”, allows estimation of multiple meditators that are serially linked in a chain 27,
enabling examination of the full chain within the same model. The significance of each
pathway was estimated by dividing the mediated effect size by its standard error (see
formulas in MacKinnon & Dwyer, 199328) using the ‘nonlinear combination of estimators’
(nlcom) function in Stata. Consistent with current recommendations, the significance of the
indirect effect (ax & x c[see below and Table I1) is used as the measure of mediation.

RESULTS

Participants included 362 of 450 mother-infant dyads in the VIP or Control group (80%)
who were assessed at the 6-month and/or 36-month assessments (Figure 1 [available at
www.jpeds.com], participant flowchart). Mean child age in months was: 6.9 (1.3) at the 6-
month assessment and 39.2 (3.8) at the 36-month assessment. Table 1 (available at
www.jpeds.com) shows sociodemographic characteristics by group for those participants
with data collected during at least one follow-up assessment point. Participants were
primarily Latino immigrant families who virtually all had low SES, with approximately one-
third who were considered at greater risk due to exposure to one or more psychosocial risk
factors.

Dyads who contributed data for at least one assessment point did not significantly differ
from those who did not contribute data on maternal age, marital status, presence of one or
more additional psychosocial risks, child birth order, or child sex. However, mothers
contributing data were more likely than those not contributing data to: speak Spanish as their
primary language (p<.001), self-identify as Latina (p<.001), be immigrants to the US (p<.
01), have low education and literacy (p<.01), and be low SES (p<.1). Importantly, there were
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no differences in sociodemographic characteristics by randomization group at enrollment6
either for the full sample or for participants analyzed in the current study (Table 1).

Direct Effect of the VIP Intervention on Child Behavior

Impacts of VIP on the mediators and outcomes included here have been previously
reported!4-16.29-31 To verify the effect of VIP on child behavior after adjusting for
covariates, a direct effects model estimated the direct path between VIP and externalizing
problems while controlling for the effects of all covariates. Consistent with prior analyses,
there was a significant effect of VIP on child externalizing problems at 36 months (f =
-0.140, p=.013).

Mediation Models

Figure 3 and Figure 4 show results of the path analyses (SEM) for each of the three models.
In the figures and in the text below, we report standardized coefficients for each path; these
coefficients represent the strength of the relationship between variables in standard deviation
units (i.e., for every standard deviation unit increase in one variable [e.g., cognitive
stimulation], the succeeding variable [e.g., child externalizing behavior] increases or
decreases by that number of standard deviation units). The larger the coefficient is in
absolute value, the stronger the relationship between the variables (while adjusting for other
variables in the model); the closer the coefficient is to 0, the weaker the relationship. In
addition, Table 2 shows results from the sequential mediation analysis (see above) for all
models, including unstandardized coefficients for each path (from VIP to the 6-month
mediator [&], from the 6-month mediator to the 36-month mediator [4], and from the 36-
month mediator to child behavior [c]). The coefficient for the mediated effect (ax 6 x ¢)
represents the indirect effect of VIP on child behavior through the 6-and 36-month mediators
sequentially, the z-score indicates whether the entire sequential pathway met criteria for
significant mediation, suggesting that some of VIP’s effect on child behavior is accounted
for by that pathway. Table 2 also shows the proportion of the VIP effect that was mediated
by all paths included in each model.

Cognitive Stimulation Model—Model 1 (Figure 3, A) tested whether parents’ provision
of cognitive stimulation at 6 and 36 months mediated VIP impacts on child behavior. This
model (CFI = 0.94, RMSEA = 0.05) revealed a significant effect of VIP predicting higher
cognitive stimulation at 6 months (p = 0.25, p<.001), longitudinal stability in cognitive
stimulation between 6 and 36 months (f = 0.49, p<.001), and a significant link between
36-month cognitive stimulation and child behavior (B = -0.21, p<.001). As shown in Table
2, sequential mediation analysis (VIP— cognitive stimulation [6 months] — cognitive
stimulation [36 months] — Child behavior) revealed a significant indirect effect of VIP on
child behavior (estimate = -.55, SE = .20, p=.007), indicating mediation was significant.
After inclusion of the mediators, VIP continued to predict child behavior (B =-0.12, p=.
03), suggesting partial mediation. The mediating pathway explained 18% of the total effect
of VIP on child behavior.

Parental Stress Model—Model 2 (Figure 3, B) tested whether 2 mediators associated
with parents’ psychosocial functioning — maternal stress about the parent-child relationship
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and maternal depressive symptoms — mediated VIP impacts on child behavior. This model
(CFI =0.95, RMSEA = 0.046) revealed a significant effect of VIP on maternal stress about
the parent-child relationship (B = -0.15, p=.012) and on maternal depressive symptoms (p
=-0.16, p=.007) at 6 months, longitudinal stability in each of the mediators between 6 and
36 months (parenting stress: B = 0.46, p<.001; maternal depression: g = 0.31, p<.001),
and significant paths between the 36-month mediators and child behavior (parenting stress:
B =0.30, p<.001; maternal depression: p = 0.23, p<.001). The indirect effect of VIP on
child behavior via these mediators was significant (estimate = -.83, SE= .29, p=.004), and
explained 25% of the total effect of VVIP on child behavior. Sequential mediation analyses
revealed that each of these pathways was significant: 1) VIP— Parenting stress [6 months]
— Parenting stress [36 months] — Child behavior (estimate = -.42, SE= .19, p=.03); 2)
VIP— Maternal depressive symptoms [6 months] — Maternal depressive symptoms [36
months] — Child behavior (estimate = —.24, SE= .12, p=.04; Table 2). After inclusion of
the mediating pathways, VIP continued to predict child behavior (B =-0.12, p=.02),
indicating partial mediation.

Interplay between Parental Cognitive Stimulation and Psychosocial
Functioning—Model 3 (Figure 4) tested whether cross-time interrelations between
parental cognitive stimulation and psychosocial functioning helped explain VIP impacts on
child behavior. This model (CFI = 0.95, RMSEA = 0.053) showed significant cross-time
relationships between some, but not all, mediators. Higher levels of cognitive stimulation at
6 months predicted lower maternal stress about the parent-child relationship at 36 months;
conversely, higher levels of maternal stress about parent-child relationship at 6 months
predicted lower cognitive stimulation at 36 months. In contrast, maternal depressive
symptoms were not significantly related to preceding or subsequent cognitive stimulation;
nor was maternal depression associated with preceding or subsequent stress about the
parent-child relationship, although this latter relationship approached significance; f = 0.11,
p=.092.

Collectively, the indirect effect of VIP on child behavior via these mediators was significant
(estimate = -1.29, SE= .37, p<.001) and explained 35% of the total effect of VIP on child
behavior. Two of the sequential meditation pathways were significant (Table 2): 1) VIP—
Parenting stress [6 months] — Parenting stress [36 months] — Child behavior (estimate =
-.34, SE= .17, p=.046), and 2) VIP— Cognitive stimulation [6 months] — Parenting
stress [36 months] — Child behavior (estimate = -.27, SE= .12, p=.023). The indirect
pathway from VIP to maternal depressive symptoms at 6 months to maternal depressive
symptoms at 36 months to child behavior approached significance (estimate = -21, SE=.
11, p=.052). The indirect pathway involving only cognitive stimulation was not significant
(estimate = -.17, SE = .14, p=.21). After inclusion of the mediating pathways, VIP
continued to predict child behavior (B = -0.11, p=.027), indicating partial mediation.

DISCUSSION

The current study advances our understanding of the mechanisms by which pediatric
primary care interventions that promote reading aloud and play can help prevent child
behavior problems. VIP, a preventive intervention that supports parent-child interactions in
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the context of shared reading and play, led to improved child behavioral outcomes that were
mediated by enhancements in parental cognitive stimulation and psychosocial functioning.
In particular, VIP impacts on parents’ provision of cognitive stimulation in infancy was
associated with later reductions in mothers’ stress about the parent-child relationship and,
together, these changes mediated intervention impacts on child behavioral outcomes at age
3. The mediation models explain between 18-35% of VIP’s effect on child behavior. VIP’s
effect on child behavior has been reported to be 0.25 SD, a modest effect size that is
comparable with those of other, higher intensity, interventions and likely to be associated
with clinically important individual and population-level effectsl4, and model 3 accounts for
dne-third of this effect.

Findings show that enhancements in parents’ provision of cognitive stimulation at 6 months
had cascading benefits on mothers’ psychosocial functioning at 36 months, suggesting that
parent-child engagement in cognitively stimulating activities may bring about improvements
in the parent-child relationship that reduce parental stress. Conversely, reductions in parental
stress about the parent-child relationship at 6 months had cascading benefits for cognitive
stimulation at 36 months, suggesting that as parents feel more enjoyment of the parent-child
relationship they may seek out more opportunities to engage with their child in cognitively
stimulating activities. Together, these findings suggest that the effects of early parenting
interventions may be sustained over time via longitudinal continuity in individual family
processes as well as interrelations between different family processes that potentiate each
other over time. It is also possible that this occurs in part through transactional processes,
with enhancements in the parent-child relationship contributing to improvements in child
behavior and vice versa.

These findings suggest a potential link between strategies for promoting cognitive-language
development and those for preventing child behavior problems: namely, parent-child
engagement in shared reading and play. Although there is broad recognition that reading and
play are potent contexts for facilitating aspects of parent-child interactions that contribute to
language and cognitive development32:33 |ess research has examined how these activities
support social-emotional development beginning in infancy. Prior work examining
contributions of reading and play to children’s social-emotional development has focused on
how these activities support the development of children’s self-regulatory capacities (e.g.,
executive function, emotion regulation), especially in children preschool-aged and older
34-36_ A small number of studies also suggest that engagement in shared reading is
associated with parent-child bonding and secure attachment3:37:38, The current study adds
evidence from a RCT suggesting that parent-child interactions in shared reading and play
can improve behavioral outcomes in young children by improving the parent-child
relationship.

As a pediatric primary care-based program, VIP is relatively low cost (e.g., ~1/10% the cost
of many home visiting programs3?) and provides opportunities for complementing home
visiting (e.g., addressing what is directly observed in families’ homes), with potential for
wide reach. Indeed, new models are being developed to study how programs like VIP can
work synergistically with home visiting within a public health model of prevention. For
example, in Smart Beginnings®?, VIP is delivered universally to all low-income families
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through pediatric primary care, and higher intensity services (Family Check Up#!) are
delivered to higher risk families through home visiting. Scaling of such programs requires
capacity to integrate an interventionist into the pediatric primary care team. A number of
local and national initiatives (e.g., City’s First Readers*2, Bridging the Word Gap®) are
currently in progress that seek to implement parenting programs in pediatric primary care,
including ROR, VIP, and Healthy Steps, and may demonstrate their scalability.

Findings from this study provide not only direct support for VVIP but also indirect support for
other primary care programs that enhance parent-child interactions in the context of shared
reading and play, by demonstrating that engagement in these activities may have cascading
effects on parent psychosocial functioning and child behavior. VIP begins at the first well-
child visit and has impacts as early as 6 months that have cascading consequences for the
parent-child relationship and child behavior outcomes at age 3. Although ROR has
traditionally started at 6 months of age, there have been recent initiatives to begin ROR at
birth, and findings from this study support these initiatives.

This study has important methodological strengths, which include use of a longitudinal
prospective RCT following a cohort of low-income families from birth through early
childhood. The study also has several limitations. First, our measures relied exclusively on
parent report and, although we used measures that have been shown to be reliable and valid,
these measures can nonetheless be subject to recall and social desirability biases. Future
research should try to incorporate observational measures of parenting behaviors, as well as
teacher, clinician, or examiner reports of child behavior. Second, although we assessed
mothers’ feelings of stress about the parent-child relationship, we did not assess the parent-
child relationship directly. Future research could expand the present findings by including
additional measures of parent-child relationship quality. Third, participating mothers were
primarily first-generation Hispanic/Latino immigrants and the analytic sample was slightly
less advantaged than the enrolled sample; although, importantly, this did not differ by
treatment and control. Thus, these results may not be generalizable to families with other
sociodemographic characteristics. Finally, although the effects of VIP on parenting
outcomes and child behavior are causal, it is possible there could be additional mediators
accounting for the relationships found in this study. In addition, although overall analyses
were conducted utilizing data collected longitudinally, assessments of the mediators at 36
months were performed concurrently with assessments of child behavior, limiting our
capacity for causal inference.

Family processes associated with both the investment and stress pathways contribute to
children’s behavioral outcomes, either directly, as in the case of parenting stress and
maternal depression, or indirectly, as in the case of cognitive stimulation. In addition,
enhancements in parent-child interactions in /nfancy are carried forward via continuity in
individual family processes as well as potentiation among different family processes over
time. Together, these findings support a conceptualization of relational health in which
cognitively stimulating activities and positive parent-child relationships are mutually
supportive and, together, enhance parent and child psychosocial functioning.
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These findings have important implications for policies seeking to address poverty-related
disparities in school readiness. First, they suggest that programs that target the family
investment or stress pathways are not only complementary but are also likely to be
interdependent. As such, policies capitalizing on synergies between these pathways may
have greater potential to enhance impacts for children living in poverty. Second, they
underscore the importance of promoting positive parent-child interactions starting early in
infancy. Finally, they highlight the role of pediatric primary care in universal promotion of
child development across domains. In particular, findings suggest that primary care
preventive interventions that promote parent-child interactions in the context of shared
reading and play (e.g., VIP, ROR) have the potential to enhance parent-child psychosocial
functioning, in addition to early language and literacy, and thus help reduce poverty-related
disparities in school readiness.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Assessed for eligibility
(n = 4950)

Families planning to
receive pediatric care at
our institution (n=1971)

Excluded (n =1296)

e Not meeting inclusion criteria (n = 1066)

Medical complications (n=179)
Gestational age <37 weeks (n=164)
Birthweight <2500 g (n=136)
Multiple gestation (n=60)

Mother not primary caregiver (n=79)
Difficulty with contact (n=49)
Primary language not English or
Spanish (n=428)

e Mother < 18 years (n=112)

Previous participation VIP/BB
(n=25))

e Declined participation (n = 230)

Randomized (n = 675)
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Allocated to VIP (n = 225)
e Received VIP (n =204) e Received BB (n =225)

Allocated to BB (n = 225)

Allocated to Control (n =225)
e Received Control (n =225)

¢ No follow-up at either 6 or
36 months (n = 45) (n
group was discontinued)

¢ No follow-up at 36 months

= 225; follow-up of this

¢ No follow-up at either 6 or
36 months (n =43)

Analyzed (n=180)

e Excluded from analyses (n = 0) e Excluded from analyses (n = 0)

Analyzed (n=0)

Analyzed (n = 182)

e Excluded from analyses (n = 0)

Figure 1,
online only. Participant flowchart.
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Figure 2.

Theoretical model and hypotheses.

J Pedliatr. Author manuscript; available in PMC 2020 October 01.

— =—pHypothesis 1

=2 Hypothesis 2

=ssus 3 Hypothesis 3




1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Weisleder et al. Page 16
A. 6 mos 36 mos
Cognitive A9 . Cognitive
ﬁ stimulation (-06) stimulation \
25t 21
{.05) (.06)
/ \
-1z Behavior
& . Y
VIP (:06) = Problems
B. Stress about 467 Stress about
parent-child (.06) ==>»| parent-child
relationship relationship
337 19+ 307+
(.06) (.06) (.05)
4 ¥
Maternal 31 Maternal
d?pretssi\'e (.08) —> dt'jpretssi\'e gijpon
symptoms symptoms 05)
. = Behavior
VIP (.05) > Problems
| — —p Hypothesisl === Hypothesis2
Figure 3.

Path modeling showing the effects of VIP on children’s behavioral outcomes at 36 months,

as mediated by A) cognitive stimulation, or B) parent psychosocial functioning.
Standardized coefficients (standard errors) are shown for all modeled pathways. *p <.05,

**p<.01, ***p<.001
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Figure 4.
Path modeling showing the effects of VIP on children’s behavioral outcomes at 36 months,

as mediated by cognitive stimulation, parent psychosocial functioning and their
interrelations. Standardized coefficients (standard errors) are shown for all pathways with
p<.l. +p<.10, *p<.05, **p<.01, ***p<.001
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Table 1.

Baseline socio-demographic characteristics of families in the analytic sample.

All families (N =362) VIP (N=180) Control (N =182) pb
Mother <Age 21 10% 10% 11% .89
Mother Hispanic/Latina 93% 94% 93% .86
Mother born outside US 88% 90% 85% .22
Mother primarily Spanish-speaking 83% 82% 83% .96
Mother non high school grad 62% 62% 61% .89
Low maternal literacy (<9t grade) 29% 34% 25% .07
Low SES 92% 92% 92% .99
High psychosocial risk 33% 36% 30% .28
Female child 52% 54% 50% 46
First born child 41% 43% 39% AT

a . . - i . .
Analytic sample includes all families contributing data at one or more of the follow-up time points.

bp-value for Chi-Square tests comparing VIP and Control.
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