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ABSTRACT

Introduction Parenting interventions during early
childhood are known to improve various child
development outcomes immediately following programme
implementation. However, less is known about whether
these initial benefits are sustained over time.

Methods We conducted a systematic literature review

of parenting interventions in low- and middle-income
countries (LMICs) that were delivered during the first
3years of life and had completed a follow-up evaluation

of the intervention cohort at least 1year after the primary
postintervention endpoint. We summarized intervention
effects over time by child-level and parent-level outcomes
as well as by timing of follow-up rounds in the short-term
(1-3 years after programme completion), medium-term
(4-9 years), and long-term (10+ years). We also conducted
exploratory meta-analyses to compare effects on children’s
cognitive and behavioral development by these subgroups
of follow-up rounds.

Results We identified 24 articles reporting on seven
randomised controlled trials of parenting interventions
delivered during early childhood that had at least one
follow-up study in seven LMICs. The majority of follow-up
studies were in the short-term. Three trials conducted a
medium-term follow-up evaluation, and only two trials
conducted a long-term follow-up evaluation. Although trials
consistently supported wide-ranging benefits on early child
development outcomes immediately after programme
completion, results revealed a general fading of effects

on children’s outcomes over time. Short-term effects

were mixed, and medium-term and long-term effects
were largely inconclusive. The exploratory meta-analysis
on cognitive development found that pooled effects were
significant at postintervention and in the short-term (albeit
smaller in magnitude), but the effects were not significant
in the medium-term and long-term. For behavioural
development, the effects were consistently null over time.
Conclusions There have been few longer-term follow-up
studies of early parenting interventions in LMICs. Greater
investments in longitudinal intervention cohorts are needed
in order to gain a more comprehensive understanding of
the effectiveness of parenting interventions over the life
course and to improve the design of future interventions
so they can have greater potential for achieving and
sustaining programme benefits over time.
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What is already known?

» Parenting interventions during early childhood
are effective for improving early child develop-
ment outcomes immediately following programme
implementation.

» Although a few individual parenting interventions
have demonstrated longer-term benefits on certain
child development outcomes, a systematic review
of this literature has not previously been conducted.

What are the new findings?

» Our review identified seven randomised controlled
trials of parenting interventions that were delivered
during early childhood and conducted at least one
follow-up of the intervention trial cohort in a low-
and middle-income country.

» We found a general fading of intervention impacts
on children’s development outcomes over time, with
mixed results for short-term effects and largely in-
conclusive results for medium-term and long-term
effects.

What do the new findings imply?

» Additional follow-up evaluations are needed to gain a
fuller understanding of the short-term, medium-term
and long-term effects of early childhood parenting
intervention and to inform the design of improved
interventions that can maximize and sustain gains
in child development outcomes over the life course.

INTRODUCTION

Globally 43% of children under 5 years are
failing to attain their developmental poten-
tial due to poverty, poor health and inade-
quate stimulation." The first $years of life are
a particularly sensitive period of brain and
social development, during which parents
are the primary providers of care for young
children.? Parenting interventions during the
earliest years of life are effective for improving
a wide range of outcomes.” For example,
reviews of common parenting interventions
during early childhood—such as psychosocial
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stimulation,*® dialogical reading® and attachment inter-
ventions'—have consistently revealed positive effects on
children’s cognitive, language, motor and behavioural
development outcomes, as well as parenting knowledge,
practices and parent—child interactions immediately after
the completion of the intervention.®

Parenting interventions during early childhood have
received increasing policy attention globally.” Policy-
makers and researchers have argued that if interventions
can positively affect children’s cognitive and socioemo-
tional development in the short run during the forma-
tive years of early childhood, then such effects may place
children on more positive lifelong trajectories to offset
the adverse effects of poverty and promote child develop-
ment over the life course. In addition to the potential for
reducing life course inequalities, it has been argued that
early life interventions are worth scaling up because they
can greatly reduce governmental support needs in the
long run.'” Yet, experimental evidence to support longer-
term effectiveness is in fact scarce.

Much of the limited literature on follow-up effects
of early parenting interventions, and early interven-
tions more broadly, comes from high-income coun-
tries (HICs)."" The majority of these follow-up studies
have been small efficacy trials, targeted to vulnerable
or atrisk populations (eg, families facing psychosocial
risks'® or preterm infants'”) and limited to short-term
follow-up studies showing some sustained benefits during
preschool or middle childhood. Only a few trials have
shown persisting long-term benefits on select adoles-
cent or adult development outcomes.'* ' The acclaimed
adult economic payoffs for investing in early childhood
programmes have primarily emerged from two small-scale
studies in the United States: the Abecedarian Project'®
and the Perry Preschool project.'” However, as more
studies have become available, diminishing intervention
impacts have been observed over time, suggesting that
general claims of the longer-term benefits of early inter-
ventions may be overestimated.'®

Despite the considerable number of parenting inter-
ventions that have been evaluated in low-income and
middle-income countries (LMICs),® ® there have been
far fewer follow-up studies in LMICs as compared with
HICs. One of the oldest and most prominent examples
is the Jamaica Home Visiting programme. In a small
efficacy trial, 127 undernourished infants under age 2
years from poor neighbourhoods of Kingston, Jamaica,
were randomly assigned to receive weekly home visits
from nurses and one of four interventions over a 2-year
period: psychosocial stimulation, nutritional supplemen-
tation, stimulation and supplementation, or standard
healthcare services.'” This intervention cohort has been
followed to date across childhood, adolescence and early
adulthood, with results revealing sustained benefits of the
early stimulation intervention on adolescent and early
adult outcomes, such as higher educational attainment,
reduced depression and higher earnings at the age of
22 years.”” *! The positive results from this small efficacy

study have been widely cited in support of investing and
making policy decisions about the potential of scaling up
early parenting interventions in LMICs.

Our study aimed to contextualise and synthesise these
findings with the emerging body of follow-up studies. We
review the literature on parenting interventions deliv-
ered during the first 3years of life in LMICs that also
completed at least one subsequent follow-up evaluation.
We summarise intervention characteristics, follow-up
study designs and intervention effects over time on a
broad and inclusive range of child and parent outcomes.
Finally, we highlight the implications of our findings with
regard to the design, implementation and evaluation
of future parenting interventions, and discuss possible
strategies for sustaining programme benefits over the life
course.

METHODS

Search strategy

A systematic literature review was conducted and reported
according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis guidelines. The methods were
prespecified and documented in a protocol (PROSPERO
number CRD42020199665). Six electronic bibliographic
databases (MEDLINE, Embase, PsycINFO, CINAHL, Web
of Science and Global Health Library) were searched for
peerreviewed, published articles from database incep-
tion until 18 July 2020. A string of search terms combined
keywords for concepts relating to parenting, early child-
hood development (ECD), randomised controlled trials
(RCTs) and LMICs (online supplemental table S1). A
similar search strategy was used for a separate review
investigating the immediate effects of parenting inter-
ventions on ECD and parenting outcomes.® Reference
lists of relevant studies were scanned for any additional
studies that may have been missed.

Selection criteria

Full-text, peer-reviewed articles in English were included
if they met the following criteria: (1) parenting inter-
ventions that aimed to improve caregiver interactions,
behaviours, knowledge, beliefs, attitudes or practices
with their children in order to primarily improve ECD;
(2) targeted caregivers and young children during the
period of early childhood or specifically preconception
through the first 3years of life; (3) interventions evalu-
ated using a randomised controlled study design; (4) had
at least one follow-up study that was conducted at least
lyear after the primary postintervention endpoint; and
(5) measured a developmental outcome in one of the
follow-up studies. Studies were excluded if they met any
of the following criteria: (1) represented interventions
that did not focus on parenting for ECD; (2) targeted a
population of children who were, on average, older than
36 months (eg, preschoolers and school-aged children);
or (3) did not conduct a follow-up assessment after the
primary postintervention evaluation round.
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Data extraction
Two reviewers (J] and research assistant) independently
screened the titles and abstracts of each study identified
in the systematic search. Full texts of selected studies were
reviewed to assess eligibility. Reference lists of included
studies and previous reviews were examined to identify
any potentially relevant publications not found through
the electronic search. Any discrepancy between the
reviewers was resolved through discussion and consensus.
Two reviewers (JJ and HOP) independently extracted
data from each eligible study using a structured form.
The main categories of data that were extracted for each
study included characteristics of the sample, intervention
details, timeline of follow-up, outcome measures used
in follow-up studies and findings over time. Follow-up
studies and results were organised according to the
original trial. Any discrepancies were resolved through
discussion and consensus.

Outcomes
The primary outcomes focused on measures of child
development, which included children’s cognitive,

language, motor, executive functioning, and socioemo-
tional and behavioural outcomes. Secondary outcomes
included any other child-level outcomes over the life
course, including education, physical and mental health,
and economic productivity. We also considered parent-
level outcomes, such as parenting behaviours or parental
depressive symptoms. We aimed to be as inclusive as
possible in our review of secondary outcomes.

Risk of bias assessment

Two reviewers (]] and HP) independently assessed risk of
bias in included studies using the Cochrane Collaboration
Risk of Bias Tool. Categorical ratings of high, low or unclear
were assigned with regard to random sequence generation,
blinding of participants and personnel, incomplete outcome
data and selective reporting in each study. Any discrepancies
were resolved through discussion and consensus.

Data synthesis

The main results for each trial were summarised in a table
that described the original intervention, the number of
follow-up studies, the relevant outcome measures assessed
and the intervention effects for each outcome. The
outcomes and specific measures used across all studies
were summarised. Intervention effects were narratively
synthesised by type of outcomes (ie, child-level or parent-
level outcomes) and timing of follow-up (ie, short-term
(1-3 years), medium-term (4-9 years) or long-term (10+
years) ). In multiarm trials, we focused on the main effect
of the parenting intervention. For example, with studies
that used 2x2 factorial cluster RCT design, we compared
the two arms that received the parenting intervention to
the other two that did not receive the parenting inter-
vention. Due to the varied nature of timing of follow-up
studies and outcomes assessed, we primarily conducted a
descriptive synthesis of results.

We conducted exploratory meta-analyses on any child
development outcome that was repeatedly measured by at
least two trials across two out of the three follow-up time
frames. As applicable, we calculated effect sizes or the
standardised mean differences (SMDs) in the outcome
between the parenting intervention and control arms
divided by the pooled SD. We reported the effect sizes for
each study across follow-ups. Using a stratified random
effects meta-analysis model, we explored subgroup differ-
ences in the pooled effect sizes by timing of follow-up
(ie, postintervention, short-, medium- and long-term).
We descriptively compared pooled effects over time by
magnitude of estimates rather than statistical testing
between subgroups, given the limited number of studies.
Figures illustrating the effect sizes across studies and
follow-up time points were created in R. Meta-analyses
and forest plots were conducted in Stata V.16.

Patient and public involvement
Patients or the public were not involved in the design and
conduct of this research.

RESULTS

Search result details

The structured search identified 6620 unique records,
and we found an additional 15 relevant articles through
scanning references and one article that was published
after the search was conducted and identified based
on authors’ personal knowledge (online supplemental
figure S1). Ultimately, a total of 24 articles met the
inclusion criteria. These articles corresponded to seven
unique intervention cohorts.

Intervention and implementation characteristics

Table 1 presents details of the intervention content,
setting, duration, intensity and original study designs of
the seven RCTs included in the review. All seven interven-
tions targeted mothers and incorporated components of
psychosocial stimulation to enhance engagement in play
and early learning activities or responsive caregiving to
improve ECD outcomes. Three of the trials also provided
nutritional support (supplementation and/or infant
feeding education)' **; one was embedded into an
existing cash transfer programme®; and one was deliv-
ered as part of routine child health visits.”” Collectively,
the interventions were conducted in seven countries:
Jamaica, Uganda, Colombia, South Africa, Pakistan and
a multisite study in the Caribbean (Jamaica, Antigua
and St. Lucia). Publication dates of original trial results
ranged from 1991 to 2017. Enrolled sample sizes of the
trials ranged from 127" to 1411.** Three of the seven
RCTs used a 2x2 factorial design with stimulation, nutri-
tion and combined intervention arms in addition to
a control arm (with one study including a non-stunted
population control group),' **** whereas the remaining
four trials tested an intervention against a control
group (with one study including an additional normal
birthweight control group). The original interventions
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Figure 1
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Evaluation rounds of included parenting interventions. Note: Arrows represent intervention timing and duration.

Black stars represent postintervention evaluation. Blue stars represent follow-up evaluations.

began between pregnancy and 18 months of age and
lasted between 6 and 24 months (figure 1). Intervention
delivery occurred through weekly contacts in two trials,
approximately biweekly contacts in three trials, in two
stages of weekly home visits after a >-month break in one
trial, and during five routine health visits over 15 months
in one trial. The total programme contacts ranged from
5% to 96 contacts."”

Risk of bias across the trials was generally low for
blinding of outcome assessors and selective reporting
across studies (online supplemental table S2). Risk of
bias for allocation concealment and random sequence
generation for the original trials was mostly unclear.
Incomplete outcome data particularly for the follow-up
studies were high in half of the trials. Given the nature of
psychoeducational and behavioural parenting interven-
tions that involve parents’ active participation, blinding
of participants was not possible.

Follow-up study details

The seven trials included in this review correspond to
a total of 11 follow-up evaluations that were conducted
one or more years after an immediate postintervention
evaluation. Figure 1 presents the number and timing
of follow-up evaluations for each of the included trials.
The numbers of follow-up rounds per trial were one
(five trials), two (one trial) and four (one trial). Four
trials conducted short-term follow-ups with assessments
1-3 years after intervention completion; three had
medium-term follow-ups 4-9 years after intervention

completion; and two covered long-term follow-ups 10+
years after intervention completion. The oldest mean
age at follow-up was 22.6 years. The proportion of the
original sample revisited during the follow-ups ranged
from 29% (a random subset by design)® to 98%%
(table 2).

Measurement

Developmental outcomes and assessment tools varied
substantially across studies and depending on child age
(table 2). Cognitive development or IQ was the most
commonly assessed outcome (assessed at 10 follow-ups),
followed by behavioural or socioemotional (assessed at
9 follow-ups). The next most common assessments were
language (six follow-ups), school readiness, achievement
or academic outcomes (five follow-ups) and motor devel-
opment (three follow-ups). For the long-term follow-ups
of the original trial by Grantham-McGregor et al'” (at ages
18 and 22 years), a range of other outcomes were assessed
in addition to youth developmental skills, such as mental
health symptoms, other behaviours (eg, parenthood and
substance use) and earnings.

Fewer parent-level outcomes were assessed in follow-up
studies. Eight of 11 follow-ups assessed at least one
parentlevel outcome. Parenting practices was evaluated
in five follow-ups, as was parental depressive symptoms
(although one study did not report results in text). Other
parent-level outcomes were assessed once (eg, mother—
child interactions and self-efficacy) (table 2).
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Intervention results over time

Intervention results are presented here by the timing
of evaluation rounds: postintervention and short-term,
medium-term and long-term effects. For postinterven-
tion results, six of the seven studies assessed immediate
impacts on child development, and all found inter-
vention improvements in at least one ECD outcome.
Postintervention impacts ranged from relatively small
impacts on only certain ECD outcomes in some studies to
medium-to-large impacts on all ECD outcomes assessed.
For example, Attanasio et al® found small improvements
in only cognition and receptive language but no signifi-
cant impacts on expressive language, and fine and gross
motor scores. On the other hand, Grantham-McGregor
et al found large impacts on the global score, as well as
all subscales of the Griffiths Mental Development Scales.
The intervention by Cooper et af® did not evaluate an
ECD outcome at endline but observed improvements in
mother—infant interactions.

Four interventions conducted a short-term follow-up
in the first 1-3 years following intervention endline. Of
these, three found sustained intervention improvements
on at least one ECD outcome. One year after intervention
endline (at 18 months of age), Cooper ¢t alfound infants
in the intervention arm had a higher odds of secure
attachment, though no significant differences were
found for cognitive development. In Uganda, Atakunda
et aP®* reported that the intervention improved cogni-
tive, language and motor development, but not socio-
emotional development, at 2 years following intervention
endline (age 3 years), and reduced maternal depressive
symptoms. In Pakistan, 2years postintervention endline
(age 4 years), Yousafzai et al’ found that children in the
responsive stimulation group had sustained higher IQ),
executive function, preacademic skills and prosocial
behaviours, but no differences in behaviours problems,
motor development and preschool enrolment rates,
compared with those who did not receive responsive
stimulation. Mother—child interactions and parenting
practices were also sustained in the responsive stimula-
tion group, but no differences were observed in maternal
depressive symptoms. In contrast, the follow-up to the
trial by Attanasio et al did not find any sustained effects
on ECD (ie, cognitive, language, school readiness, execu-
tive function and child behaviour) or maternal outcomes
(ie, maternal stimulation and depressive symptoms) at 2
years postintervention (age 5 years).

Three interventions conducted a medium-term
follow-up evaluation between 4 and 9years after interven-
tion completion. In the 4.5-year follow-up to the study by
Chang et al® (age 6 years), Smith et al" found no effects
on the two measured child outcomes (cognitive abili-
ties or socioemotional difficulties) or the two measured
parent outcomes (parent involvement and parental self-
efficacy). In their 5year follow-up (age 6.8 years), Walker
et al® found sustained intervention benefits for a few
select outcomes: higher scores on child performance
IQ and visual spatial memory subscales, and significant

reductions in behavioural difficulties. However, there
were no treatment differences for the remaining majority
of outcomes: full-scale 1Q), digit span memory, attention,
PPVT or early reading. The original trial by Grantham-
McGregor et al had two medium-term follow-up studies 4
and 8 years after intervention completion. In the 4-year
follow-up (7-8 years), Grantham-McGregor et al’’ found
no differences in any child outcome measures when
comparing those that were randomised to the stimu-
lation arm compared with the control (10+ outcome
measures). After combining all ECD outcomes through
a data-driven factor analysis, they found impacts on one
of three factors (ie, perceptual-motor factor score).
However, in the 8-year follow-up (11-12 years), Walker et
al® found sustained intervention improvements in 4 of
the 12 child cognitive outcomes, and Chang et af* did not
find improvements in behavior or school achievement.
Neither intervention found any medium-term sustained
improvements in maternal stimulation in the home.

Two interventions conducted a long-term follow-up 10
or more years after the end of the intervention. Children
from the intervention in South Africa by Cooper et alwere
followed up 12.5 years after the end of the intervention
(age 13 years). Adolescents’ language, behaviour and
self-esteem outcomes were assessed, as well as maternal
depressive symptoms, but there were no intervention
differences in any of these outcomes. Children from the
intervention in Jamaica by Grantham-McGregor et alwere
reassessed 14 and 18 years following the primary endpoint.
At the 14-year follow-up (age 17-18 years), adolescents
randomised to the stimulation intervention had sustained
gains in cognitive and language development, academic
skills, as well as less anxiety, fewer depressive symptoms
and higher self-esteem. No differences were observed for
several other outcomes (eg, social, antisocial and hyper-
activity behaviours). At the 18-year follow-up (age 22-23
years), persisting intervention benefits were observed in
youth IQ and log monthly earnings, and less depression,
violent behaviours and involvement in fights. No differ-
ences were seen for various other health behaviour (eg,
smoking, alcohol and contraceptive use), education and
crime outcomes. Parental outcomes were not assessed at
either of the follow-ups at 14 or 18years.

lllustrative examples and exploratory meta-analyses for
impacts on cognitive and behavioural development over time
Cognitive development was the most frequently meas-
ured outcome across trials and follow-up rounds. An illus-
trative comparison of the follow-up effects on cognitive
development is presented in figure 2. Eleven follow-up
studies across all seven trials evaluated cognitive devel-
opment outcomes. Two of the four short-term follow-ups
demonstrated sustained benefits on cognitive develop-
ment, whereas the other two studies did not find any
significant short-term benefits. Of the four medium-term
follow-ups, Grantham-McGregor et alfound that the initial
intervention effect on cognitive development faded out
after 4 years but resulted in a significant difference after
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Figure 2 Parenting intervention effects on cognitive development outcomes for each trial across follow-up studies. Note:
markers with black dots represent immediate postintervention trial results. For Cooper et al,?® there was no postintervention

assessment of cognitive development.

8 years. In the other two follow-ups in Jamaica by Walker
et al and Smith et al, there were no benefits observed for
either trial after 5 years. Finally, with regard to long-term
follow-up results, the trial by Grantham-McGregor et al
found sustained improvements on cognitive development
after 14 and 18 years, whereas Cooper et al found null
effects again after 12.5 years. The second most commonly
evaluated outcome across trials and follow-ups was behav-
ioural development in eight studies across all seven trials.
With the exception of significant improvements after 5
years in the trial by Walker et al, there were no differences
observed in behavioural development in any of the indi-
vidual follow-up studies (online supplemental figure S2).

Exploratory meta-analyses—stratified by follow-up
period (ie, postintervention, short-term, medium-term
and long-term effects)—are presented for cognitive
and behavioural development outcomes in figures 3
and 4, respectively. See online supplemental table S3
for specific outcome measures used from each study.
Results indicated a robust positive postintervention effect
for cognitive development (SMD=0.46) that generally
faded out over time, with the magnitude of the pooled
effect reduced by 41% to 52% of the postintervention
pooled effect size (figure 3). Although there was a small
pooled effect on cognitive development in the short-term
(SMD=0.21), the pooled effects were not significant in
medium-term or long-term. For child behaviour, results
revealed no detectable pooled effects postintervention or
in the short-term, medium-term, or long-term. Although
the magnitude of the pooled effects appears to increase

for medium-term and long-term results, the individual
trials that measured child behaviour in longer-term
follow-ups did not also measure postintervention effects
on behaviour, which precludes assessment of the magni-
tude of fade-out effects for this outcome over time.

DISCUSSION

Our systematic review identified seven RCTs of parenting
interventions that conducted a follow-up evaluation of
the original trial cohort. Follow-ups were mostly short-
term, within 1-3 years after programme completion;
only two trials had long-term follow-ups (10+ years) that
tracked cohorts from early childhood into adolescence
or young adulthood.

Although there were consistent intervention benefits
on multiple ECD and parent-level outcomes immediately
after programme completion, follow-up results revealed
a general fading of effects over time across all trials. The
sustainability of intervention effects over time appeared
to be associated with the magnitude of immediate postin-
tervention effects on ECD outcomes. For example, with
cognitive development, immediate impacts ranged from
small effect sizes in four of the studies (SMD=0.2-0.3)
to medium-to-large effect sizes for the remaining three
studies (SMD=0.5-0.9). The three trials with larger
immediate postintervention impacts showed significant
sustained benefits in the short—term,19 2524 whereas the
other trials with small postintervention impacts did not
show sustained benefits at any subsequent follow-up
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Std. Mean Diff. Weight

Study with 95% CI (%)
Post-intervention
Grantham-McGregor - postintervention —— 0.87( 0.51, 1.23) 4.79
Walker - postintervention —— 0.27 ( -0.08, 0.62) 4.99
Attanasio - postintervention - 0.27( 0.11, 0.43) 7.15
Yousafzai - postintervention -.- 0.57 ( 0.46, 0.68) 7.56
Chang - postintervention —- 0.28 ( 0.09, 0.48) 6.77
Muhoozi - postintervention —- 0.59 ( 0.40, 0.78) 6.83
Heterogeneity: 12 = 0.03, I> = 77.62%, H? = 4.47 < 0.46 ( 0.29, 0.63)
Short-term (1-3 years after intervention)
Cooper - after 1 year —— 0.20 ( -0.04, 0.44) 6.18
Muhoozi - after 2 years —i— 0.64 ( 0.31, 0.97) 5.14
Yousafzai - after 2 years Y 0.18 ( 0.07, 0.29) 7.55
Attanasio - after 2 years . 3 -0.03 ( -0.14, 0.08) 7.56
Heterogeneity: 12 = 0.05, I = 88.78%, H? = 8.91 . 0.22 ( -0.03, 0.46)
Medium-term (4-9 years after intervention)
Grantham-McGregor - after 4 years —— 0.20 ( -0.15, 0.56) 4.87
Chang - after 4.5 years —il— -0.00 ( -0.28, 0.27) 5.75
Walker - after 4.8 years —— 0.23 (-0.15, 0.61) 4.65
Grantham-McGregor - after 8 years —— 0.70 ( 0.32, 1.08) 4.67
Heterogeneity: 12 = 0.06, |2 = 65.49%, H2 = 2.90 i 0.27 ( -0.03, 0.56)
Long-term (10+ years after intervention)
Cooper - after 12.5 years —— -0.03(-0.24, 0.19) 6.50
Grantham-McGregor - after 14 years —— 0.46 ( 0.07, 0.85) 4.50
Grantham-McGregor - after 19 years —— 0.42 ( 0.03, 0.81) 4.55
Heterogeneity: 12 = 0.06, I? = 68.20%, H? = 3.14 i 0.25 ( -0.09, 0.58)

S

Random-effects REML model
Sorted by: Years

Figure 3 Short-term, medium-term and long-term pooled effects of parenting interventions on cognitive development

outcomes. Note: REML, random-effects meta-analysis.

evaluation for any outcomes. Our results suggest there
may be a threshold of immediate gains required—
perhaps to the magnitude of at least moderate-sized
postintervention effects (SMD>0.5)—in order to acti-
vate the potential for longer-term sustained benefits on
ECD. Additional follow-up studies with larger samples are
needed to confirm these trends, especially considering
the wide Cls associated with most estimates.

The two interventions that achieved medium-to-large
immediate gains in caregiving and parent-level outcomes
were those that similarly had larger postintervention

effects on ECD and subsequently sustained short-term
benefits on ECD. More specifically, Yousafzai et a® found
large initial effects on maternal knowledge of ECD, stimu-
lation and mother—child interactions, and sustained bene-
fits on ECD and parent outcomes in the short-term. The
trial by Muhoozi et al found medium-sized initial reduc-
tions in maternal depressive symptoms and sustained
reductions in depression and improvements in ECD
outcomes in the short-term.” On the other hand, Atta-
nasio et al,”* Cooper et al,”® Chang et al”® and Walker et al’®
found small, if any, postintervention effects on maternal
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Std. Mean Diff. =~ Weight

Study with 95% CI (%)
Post-intervention
Muhoozi - postintervention —il— 0.26 ( 0.08, 0.44) 12.31
Yousafzai - postintervention -0.06 ( -0.21, 0.09) 14.34
Heterogeneity: 12 = 0.04, I? = 85.74%, H? = 7.01 0.10( -0.22, 0.41)
Short-term (1-3 years after intervention)
Muhoozi - after 2 years 0.29 ( -0.03, 0.61) 6.19
Yousafzai - after 2 years 0.03(-0.07, 0.14) 17.39
Attanasio - after 2 years -0.02 ( -0.13, 0.09) 17.25
Heterogeneity: 12 = 0.00, 12=0.01%, H? =1.00 0.02 ( -0.05, 0.10)
Medium-term (4-9 years after intervention)
Chang - after 4.5 years —— 0.07 (-0.21, 0.35) 7.66
Walker - after 4.8 years L 0.41( 0.08, 0.79) 4.90
Heterogeneity: 12 = 0.03, I?=51.13%, H? = 2.05 —~~el— 0.22 ( -0.12, 0.55)
Long-term (10+ years after intervention)
Cooper - after 12.5 years —— 0.07 ( -0.14, 0.28) 10.46
Grantham-McGregor - after 14 years i 0.23(-0.16, 0.62) 4.72
Grantham-McGregor - after 19 years i 0.33(-0.06, 0.72) 4.78
Heterogeneity: 12 = 0.00, I = 0.00%, H? = 1.00 s 0.15 ( -0.02, 0.32)

-5 0 5 1

Random-effects REML model
Sorted by: Years

Figure 4 Short-term, medium-term and long-term pooled effects of parenting interventions on behavioural outcomes. REML,

random-effects meta-analysis.

outcomes and no follow-up effects on any maternal or
ECD outcomes over time. Given that improvements in
parenting are generally the primary pathway through
which these interventions improve child outcomes,* if
parenting behaviours are not meaningfully improved
postintervention, then fadeout effects on ECD outcomes
are even more likely. Our results highlight the impor-
tance of targeting and sufficiently improving parental
behaviours and well-being in order to sustain longer-
term programme impacts on ECD outcomes beyond the
completion of parenting interventions.

While we identified a potential trend between initial
impacts on ECD and parenting outcomes and sustain-
ability of intervention effects of time, there are also a
number of other factors that may explain the heteroge-
neity in follow-up results. First, intervention theories of

change and target populations varied across trials. For
example, half of the programmes enrolled birth cohorts
and included components to enhance maternal sensi-
tivity and responsiveness beginning during the postnatal
period,”* ** * compared with other interventions that
focused primarily on increasing cognitive stimulation,
distributed play materials to the households every week
as part of the programme, and more directly engaged a
broader and older age range of children between 9 and
24 months at enrolment.' * Variations in programme
components and theories of change may reasonably
explain why certain interventions did not improve partic-
ular ECD outcomes (eg, no impact of postnatal maternal
sensitivity intervention on later child cognitive develop-
mentoutcomes’’) and the null overall effects observed for
behavioural development, which may require alternative
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interventions that have a stronger focus on social learning
theory.” The majority of interventions concluded prior
to child age 2 years, with the exception of Attanasio et
al’® that supported children up until age 3 years, and
Grantham-McGregor et al' that also engaged some
children older than 3 years of age, depending on their
initial age at enrolment. The transition to preschool is a
critical developmental period, during which continued
support for parents and children may confer additional
advantages that may produce sustained effects on later
outcomes.

Second, intervention implementation characteristics
also varied substantially in terms of dosage, duration,
delivery agents and scale. For example, the original
Jamaica Home Visiting programme was the most inten-
sive and involved weekly 1-hour home visits for 24 months,
delivered by community health aides, among a small
sample in a relatively contained geographical area in the
capital city," compared with a programme in Colombia
that was much larger, integrated at scale into the existing
conditional cash transfer programme and delivered by
volunteer mothers through weekly home visits for 18
months.” It has been suggested that more frequent and
longer programme durations are associated with greater
immediate postintervention effects of early childhood
interventions.” Tt is likely that sufficient programme
exposure, as well as quality implementation, is even more
crucial in order to produce longer-term enduring effects.
In spite of these trends, it is worth noting that the inter-
vention in Uganda, which had the shortest duration of 6
months, found sustained improvements in ECD outcomes
and reductions in maternal depressive symptoms after
a 2year follow-up.”® * These unique findings may be
explained by the fact that this was primarily a research
study (ie, outside of existing community service delivery
platform) and used bachelor-level session facilitators that
were likely substantially better trained and more skilled
than lay community members used in other trials.

Third, characteristics of the study population and
context varied widely. For example, the trials in Jamaica
targeted stunted and low-birthweight children, and the
trials in Colombia and Uganda targeted poor households.
Prior studies have suggested that disadvantaged children
may be more likely to benefit from early interventions.*!
Others have suggested that interventions for disadvan-
taged children may increase likelihood of observing
programme effects considering their additional vulner-
abilities and already likely delayed developmental trajec-
tories in the absence of any early intervention.** At the
same time, broader population-level socioeconomic
deprivations can also undermine the sustainability of
programme gains. For example, weak community health
services, food insecurity or the lack of access to prep-
rimary school education in low-income contexts can
compromise the environments needed to subsequently
sustain gains in children’s developmental skills.*

Taken together, our results highlight several gaps and
considerations for future research. First, the majority of

trials were relatively small efficacy studies, greatly limiting
the ability to detect smaller effects in longer-term
follow-ups. Moreover, many outcomes assessed in the
follow-up rounds were not theoretically justified, and few
parentlevel outcomes were measured in the follow-up
studies. Yet, behavioural changes in caregiving knowl-
edge, skills and practices with their young child are a key
theoretical pathway of parenting interventions.”” Our
results emphasise the need for developing and applying
theories of change to investigations of follow-up effects,
which can inform decisions about which outcomes
to assess and ensure hypothesised mechanisms are
adequately captured.

Few trials have conducted post hoc analyses of poten-
tial mediators underlying intervention follow-up effects.
Of notable exception, the trial in Pakistan found that
sustained improvements in maternal scaffolding skills
explained benefits of the intervention on children’s
intelligence and executive functioning,* and sustained
improvements in maternal and paternal stimulations
explained sustained intervention benefits to children’s
cognitive and socioemotional development outcomes.*
Improved measurement of parenting outcomes across
follow-ups and longitudinal mediation analyses are
needed to understand common mechanisms that drive
sustained treatment gains and identify processes that
can be harnessed in future parenting interventions to
increase the potential for longer-term impacts.

Although the current evidence for intervention
effects on child or parent outcomes is limited in the
short-term and even moreso inconclusive in the longer
term, it is worth mentioning two additionally plausible
interpretations of the present findings. Prior studies
have suggested ‘sleeper’ effects with regard to potential
long-term effects of parenting interventions.'® ** Sleeper
effects refer to a phenomenon whereby an interven-
tion produces no immediate postintervention effect (or
a small effect) that is latent in the short-term, requires
time to fully materialise and then gradually appears at
a later follow-up.'® " *® In addition, there may be poten-
tial effects that are not being captured using the current
measures or for outcomes that were not assessed. Both of
these possibilities support continued rounds of follow-up
studies in order to explore whether sleeper or unmea-
sured effects might be a possible explanation for mixed
short-term and seemingly null medium-term impacts.
The trajectory of follow-up results from the Grantham-
McGregor et al study indicated a large immediate postin-
tervention impact, a null medium-term impact, but then
a rebounding and sustained positive long-term effect.
Based on these results, it appears possible that treatment
impacts may fluctuate in the short-term to medium-term.
Therefore, multiple waves of follows-ups are needed in
order to determine longer-term patterns and potential
trajectories of treatment effects.

There are several limitations of our review that are
worth highlighting. First, longitudinal trials are often
subject to loss to follow-up. The prevalence of loss to
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follow-up among the sample revisited by design ranged
from 2% to 34%. Although some studies stated no
observed differences between those who were reas-
sessed and those who were lost to follow-up, others did
not specify and therefore results may be subject to bias.
Second, as already mentioned, most included trials
were relatively small efficacy studies that did not present
power calculations to determine whether the sample
size was sufficient to detect follow-up treatment effects,
which complicates interpretation of null results. Third,
many studies did not report quantitative values for each
stated outcome or provide details regarding measure-
ment adaptation, reliability and validity. Fourth, quanti-
tative data synthesis for effects over time on cognitive and
behavioural development were exploratory in nature.
Given the few trials represented and the heterogeneity
in interventions, outcome measures and timing, pooled
estimates should be interpreted with caution. Finally,
our study only included published articles, which intro-
duces the potential for possibly overestimating long-term
effects, considering how initial null or weak findings are
less likely to conduct follow-up evaluation and be dissem-
inated by authors (ie, publication bias).

CONCLUSIONS

The findings from our systematic review reveal a dearth
of follow-up evaluations of parenting interventions in
LMIGs. Although parenting interventions have shown
robust, wide-ranging immediate postintervention bene-
fits on ECD and parenting outcomes, our review suggests
that there is currently limited evidence of sustained
short-term impacts and inconclusive evidence regarding
medium-term or long-term effects based on only two
small efficacy trials. Additional follow-up evaluations
are needed to provide a fuller picture of the potential
medium-term and long-term intervention effects. In
conclusion, parenting interventions during early child-
hood should not be seen as a ‘silver bullet’, especially in
the contexts of poverty and other psychosocial stressors.
Future parenting intervention should consider other
types of multicomponent interventions, such as father-
inclusive parenting programmes® or parental mental
health promoting interventions,” which may have more
transformative benefits to the family environment, and
potentially in turn sustain programme benefits for child
and parent outcomes over time. Ultimately, accessible
and high-quality services for children, parents and fami-
lies and continued support through complementary
interventions are critical for ultimately improving popu-
lation health and development across the life course.
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