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ABSTRACT

Objectives Infancy is a critical stage of life, and a secure
relationship with caring and responsive caregivers is
crucial for healthy infant development. Early parenting
interventions aim to support families in which infants

are at risk of developmental harm. Our objective is to
systematically review the effects of parenting interventions
on child development and on parent—child relationship for
at-risk families with infants aged 0—12 months.

Design This is a systematic review and meta-analyses.
We extracted publications from 10 databases in June
2013, January 2015 and June 2016, and supplemented
with grey literature and hand search. We assessed risk of
bias, calculated effect sizes and conducted meta-analyses.
Inclusion criteria (1) Randomised controlled trials

of structured psychosocial interventions offered to
at-risk families with infants aged 0—12 months in
Western Organisation for Economic Co-operation and
Development (OECD) countries, (2) interventions with

a minimum of three sessions and at least half of these
delivered postnatally and (3) outcomes reported for child
development or parent—child relationship.

Results Sixteen studies were included. Meta-analyses
were conducted on seven outcomes represented in 13
studies. Parenting interventions significantly improved
child behaviour (d=0.14; 95% Cl 0.03 to 0.26), parent—
child relationship (d¢=0.44; 95% Cl 0.09 to 0.80) and
maternal sensitivity (¢=0.46; 95% Cl 0.26 to 0.65)
postintervention. There were no significant effects on
cognitive development (d=0.13; 95% CI —0.08 to 0.41),
internalising behaviour (d=0.16; 95% Cl —0.03 to 0.33)
or externalising behaviour (d=0.16; 95% CI —0.01 to
0.30) post-intervention. At long-term follow-up we found
no significant effect on child behaviour (d=0.15; 95%Cl
—0.03 10 0.31).

Conclusions Interventions offered to at-risk families

in the first year of the child’s life appear to improve

child behaviour, parent—child relationship and maternal
sensitivity post-intervention, but not child cognitive
development and internalising or externalising behaviour.
Future studies should incorporate follow-up assessments
to examine long-term effects of early interventions.

INTRODUCTION

The first year of a child’s life is characterised
by rapid development that forms the founda-
tion for lifelong developmental trajectories.

Strengths and limitations of this study

» Comprehensive search strategy and screening
procedure.

» Evaluation of child development and parent—child

relationship outcomes.

Meta-analyses conducted on seven outcomes.

Few studies provide follow-up data.

Limited information on intervention implementation.

vyvyy

A healthy environment is crucial for infants’
emotional well-being and future physical
and mental health.' * Experiencing severe
adversity early in life can alter a child’s devel-
opment and lead to toxic stress responses,
impairing brain chemistry and neuronal
architecture.” For infants, severe adversity
typically takes the form of caregiver neglect
and physical or emotional abuse. The highest
rates of child neglect and violent abuse occur
for children younger than 5,*° with the most
severe cases, which involve injury or death,
occurring predominantly to children under
the age of 1.°

Mental health problems are common in
infants, but symptoms are often less intrusive
and less distinctly identifiable than for older
children.” The Copenhagen Child Cohort
2000 study found a prevalence rate of 18%
for axis I diagnoses (according to Diagnostic
Classification (DC): 0-3) in children aged
18 months, with regulatory disorders and
disturbances in parent child-relationships
being the most frequent mental health diag-
noses.” The high prevalence in mental health
diagnoses is important to note, as early onset
of behavioural or emotional problems and
adverse environmental factors increases the
risk for negative outcomes later in life, such
as substance abuse, delinquency, violence,
teen pregnancy, school dropout, continued
mental health problems and long-term unem-
ployment,! 281318
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Becoming a parent can be stressful and challenging,'"'

particularly for parents who have experienced trauma,
abuse, poverty or other stressors.”? Early-intervention
parenting programmes aim to assist parents with the chal-
lenges they experience. Most of these interventions teach
caregivers specific strategies and skills that foster healthy
child development with an emphasis on promoting warm
and responsive caregiving.”’

Existing systematic reviews of the effects of parenting
interventions offered to families with young children
have shown mixed results."* * In a review of 78 studies
aimed at families with children aged 0-5 years, Piquero et
al** found an average effect size (g) of 0.37 for decreased
antisocial behaviour and delinquency for intervention
children. Based on 22 studies, Barlow et al® concluded
that there is tentative support for the effect of group-
based interventions on emotional and behavioural adjust-
ment in children aged 0-3 years. MacBeth et af* found
medium effect sizes for child or parent outcomes in a
review of the Mellow Parenting intervention for families
with children aged 0-8 years. Barlow et al® found some
evidence suggesting that parenting programmes for
teenage parents may improve parent—child interaction.
Barlow et al’’ reviewed parent—infant psychotherapy for
high-risk families with infants aged 0-24 months; they
found that infant attachment improved, but they found
no effects on other outcomes. Reviewing interventions
offered to a universal group of parents of infants aged
0-1year, Pontoppidan et af” found mixed and inconclu-
sive results for child development and parent-child rela-
tionship outcomes. Peacock et af’ examined the effects
of home visits for disadvantaged families with children
aged 0-6 years and found improved child development
outcomes when the intervention was implemented early.

The existing reviews include very few studies of inter-
ventions for atrisk parents that are initiated within the
first year of the infants’ life. Therefore, we do not know
if early preventive parenting interventions are effective in
improving child development or parent—child relation-
ship outcomes. The aim of this review was to systemati-
cally review the effects of parenting interventions offered
to atrisk families with infants aged 0-12 months. We
included randomised controlled trials of parenting inter-
ventions reporting child development or parent—child
relationship outcomes at postintervention or follow-up.

METHODS

Search strategy

This review was conducted according to the Preferred
Reporting Items for Systematic Reviews and Meta-Anal-
yses. We did not register a protocol. The database
searches were performed in June 2013 and were updated
in January 2015 and June 2016. We searched 10 inter-
national bibliographical databases: Campbell Library,
Cochrane Library, CRD (Centre for Reviews and Dissem-
ination), ERIC, PsycINFO, PubMed, Science Citation
Index Expanded, Social Care Online, Social Science

Citation Index and SocINDEX. Operational definitions
were determined for each database separately. The main
search was made up of combinations of the following
terms: infant*, neonat®, parent¥*, mother*, father®,
child*, relation*, attach®, behavi*, psychotherap¥,
therap*, intervention®, train*, interaction, parenting,
learning and education. The searches included Medical
Subject Headings, Boolean operators and filters. Publica-
tion year was not a restriction. Furthermore, we searched
for grey literature, hand-searched four journals and snow-
balled for relevant references.

Eligibility criteria and study selection

We screened all publications based on title and abstract.
Publications that could not be excluded were screened
based on the full-text version. Table 1 shows the inclusion
and exclusion criteria.

We excluded studies that examined parenting interven-
tions aimed at specific risk groups such as teen mothers;
parents with severe mental health problems; or parents
with children born preterm, at low birth weight or with
congenital diseases. Families experiencing difficulties
such as these have specific needs, and interventions aimed
at these groups may be more targeted when compared
with parenting interventions aimed at broader, atrisk
groups of parents. Since our focus was parenting inter-
ventions aimed at at-risk parents in general, we excluded
studies developed for specific risk groups.

Each publication was screened by two research assis-
tants under close supervision by MP and SBR. Uncertain-
ties regarding inclusion were discussed with MP and SBR.
Screening was performed in Eppi-Reviewer V.4.%!

Data extraction and risk of bias assessment

We developed a data extraction tool for the descriptive
coding and extracted information on (1) study design,
(2) sample characteristics, (3) setting, (4) intervention
details, (5) outcome measures and (6) child age at postin-
tervention and at follow-up. Information was extracted
by one research assistant and subsequently checked by
another reviewer. Disagreements were discussed with
MP or SBR. Primary outcomes were child behaviour and
the parent—child relationship. Secondary outcomes were
other child development markers such as cognitive devel-
opment, language/communication, psychomotor devel-
opment, parent sensitivity and attachment classification.
When reported, both total scores and subscale scores
were extracted.

Numeric coding of outcome data was conducted by ISR
and checked by MP or SBR. We resolved disagreements by
consulting a third reviewer. Risk of bias was assessed sepa-
rately for each relevant outcome for all studies based on a
risk-of-bias model developed by Professor Barnaby Reeves
and the Cochrane Non-Randomized Studies Method
Group (BC Reeves, J] Deeks, JPT Higgins and GA Wells,
unpublished data, 2011). This extended model is organ-
ised and follows the same steps as the existing risk-of-bias
model presented in the Cochrane Handbook, chapter
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Table 1 Inclusion and exclusion criteria

Inclusion criteria

Exclusion criteria

Population

At-risk population of parents of infants
0-12months old in western Organisation for
Economic Co-operation and Development
countries

Intervention
Structured psychosocial parenting intervention

Studies including specific groups such as young mothers (mean age
<20years), divorced parents, parents with mental health problems such as
schizophrenia and abuse, and children born preterm, at low birth weight
or with congenital diseases

Interventions not focusing specifically on parenting (eg, baby massage,

consisting of at least three sessions and initiated reading sessions with child or breastfeeding interventions), and

either antenatal or during the child’s first year of
life with at least half of the sessions delivered
postnatally

format)

Control group

No restrictions were imposed. All services or
comparison interventions received or provided to
the control group were allowed.

Outcome

Child development and/or parent—child
relationship outcomes

unstructured interventions (eg, home visits not offered in a structured

Studies reporting only physical development or health outcomes such as
height, weight, duration of breastfeeding and hospitalisation

Papers with insufficient quantitative outcome data to generate
standardised mean differences (Cohen’s d), ORs and Cl

Design
Randomised controlled trials (RCT) or quasi-
RCTs

Publication type

Studies presented in peer-reviewed journals,
dissertations, books or scientific reports

Other study designs such as case control, cohort, cross-sectional and
systematic reviews

Abstracts or conference papers; studies published in languages other
than English, German or the Scandinavian languages (Danish, Swedish

and Norwegian)

8.%2 The assessment was conducted by ISR and SBR. Any
doubts were discussed with a third reviewer.

Analyses

We calculated effect sizes for all relevant outcomes for
which sufficient data were provided. Effect sizes were
reported using standardised mean differences (Cohen’s
d) with 95% ClIs for continuous outcomes. Data included
postintervention and follow-up means, raw SD and sample
size. Alternatively, t-values, F-tests, X2, p values, mean differ-
ences, eta-squared and 3 coefficients were used. For dichot-
omous outcomes, we used ORs with 95% ClIs as the effect
size metric when presenting the effects of the individual
studies. When used in meta-analyses, ORs were converted
to d using the method presented in Chinn.” The data used
to calculate ORs were number of events and sample sizes.
We contacted the corresponding author for more informa-
tion if a paper presented insufficient information regarding
numeric outcomes. When available, we used data from
adjusted analyses to calculate effect sizes. When using the
adjusted mean difference, we used the unadjusted SD in
order to be able to compare the effect sizes calculated from
unadjusted and adjusted means, respectively. To calculate
effect sizes, we used the Practical Meta-Analysis Effect Size
Calculator developed by David B Wilson at George Mason
University and provided by the Campbell Collaboration.”

Meta-analysis was performed when the intervention
outcome and the time of assessment were comparable. If
a single study provided more than one relevant measure
or only subscales for a given meta-analysis, then the
effect sizes of the respective measures were pooled into a
combined measure.

Random effects inverse variance weighted mean effect
sizes were applied and 95% CIs were reported. Studies
with larger sample sizes were therefore given more
weight, all else being equal. Due to the relatively small
number of studies and an assumption of between-study
heterogeneity, we chose a random-effects model using
the profile-likelihood estimator as suggested in Cornell.”
Variation in standardised mean difference that was attrib-
utable to heterogeneity was assessed with the I°. The esti-
mated variance of the true effect sizes was assessed by
the Tau® statistic. When indication of high heterogeneity
(I>>75%) was found, sensitivity analyses were conducted,
removing one study at a time in order to identify a poten-
tial source of heterogeneity. The small number of studies
in the respective meta-analyses did not allow for subgroup
analyses. Results were summarised for child development
(behaviour, cognitive development, psychomotor devel-
opmentand communication/language) and parent—child
relationship (relationship, sensitivity and attachment

Rayce SB, et al. BMJ Open 2017;7:015707. doi:10.1136/bmjopen-2016-015707

3



Open Access 8

c

.g Records identified through Additional records identified

_g database searching through other sources

’é (n=19,809) (n=1,163)

(]

3

v v
—
Records after duplicates 2.854 removed
(n=17,984)

oo

£

c

o

o

S

)

Records screened R Records excluded
(n=17,984) q (n=16,976)

~—

>

£ Full-text articles assessed .| Full-text articles excluded

En for eligibility " (n=987)

[ (n=1,011)
-
—

Included articles R Excluded (n=5)
(n=24) "| e Data missing (n=4)
e High risk of bias (n=1)

-

7]

°

=

[*}

=

Articles included in
quantitative analysis
(n =19) representing
(n = 16) studies

Figure 1 Flow diagram for study selection process.

classification) outcomes for the following assessment
times: postintervention (PI—immediately after interven-
tion ending), short-term (ST—less than 6 months after
intervention ending), medium-term (MT—7-12 months
after intervention ending) and long-term (LT—more
than 12 months after intervention ending) follow-up.

RESULTS

Description of studies

The literature search identified 17984 articles after the
removal of duplicates. A flow diagram for the process of
study inclusion is illustrated in figure 1. Nineteen papers
representing 16 individual studies were included.®
Kaminski et af® represented two trials (Los Angeles and
Miami) and are handled as two studies when reporting
results. Four studies were excluded, as they provided
insufficient numeric data to calculate effects sizes and
CIs.*™ One study was excluded due to unacceptably
high risk of bias.*!

Included studies

Except for one study," which compared a group-based
intervention with an individual-based intervention, all
studies compared interventions with a no-intervention
control or with treatment as usual. A few studies offered
minor interventions such as psychoeducation and social
worker contact to the control group.”™*® Eight studies

3642-4446-48 {5 were conducted in the Neth-

52-54

were American,
erlands,®' and one study each was from Sweden,
Germany,55 Italy,56 New Zealamd,57 o8 Norwaly45 and the
UK. The oldest study was published in 1981*7 and the
most recent studies were published in 2015.1° 9355 Sample
size ranged from 40 participamts43 to 755.%°

Participant characteristics

Table 2 shows study participant characteristics. All fami-
lies exhibited at least one risk factor such as poverty, low
education or living in deprived areas. Some samples were
further characterised by, for example, insecure attach-
ment, risk of developmental delay, or having a difficult
or irritable infant. We did not include studies targeting
families with more severe problems such as drug abuse,
incarceration or chronic diseases.

Mothers’ mean age ranged from 21 to 33years. Four
studies recruited primiparous mothers,44 49-5155 fve studies
alsoincluded motherswith more than one child***° 46485254
and seven studies did not report parity,*® *? #7959

Interventions

Table 3 presents the intervention details. Eight studies
offered individual home visits,‘M_46 49515559 three studies
offered individual sessions (outside the home),47 18 52-54
one study offered group sessions,* one study offered web
coaching,” two studies combined individual sessions and
group sessions,” and one study combined home visits

4
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and group sessions.*® Intervention was initiated prena-
tally in four studies,” * *** and 12 studies initiated inter-
vention after the child was born.” #4575 The duration
of the interventions varied from relatively short inter-
ventions (<6months)*® #* 9% o medium-length inter-
: 42 45 46 56 59 . .
ventions (7-12months) to long interventions
(224 months) ‘36 47 48 55 57 58

Outcomes

Child development and the parent—child relationship
were measured based on parentreport questionnaires,
teacherreport questionnaires, structured interviews
and videos. Five studies reported only child develop-
ment outcomes,’® 10 #8578 fiye reported only parent-
child relationship outcomes® ** **=! % and six reported
both,*2 4 1752755 59 Timing of assessment was divided into
four assessment times: (1) postintervention follow-up, (2)
short-term follow-up, (3) medium-term follow-up and (4)
long-term follow-up.

All studies reported a postintervention outcome. Two
studies reported an outcome at short-term follow-up,** **’
two at medium-term follow-up®® * and three at long-term
follow-up. 6 52545758

Risk of bias

The risk of bias assessments are shown in online supple-
mentary table 1 and are divided into child development
outcomes and parent—child relationship outcomes. Many
studies provided insufficient information for at least two
domains, thereby hindering a clear judgement for risk
of bias. Risk of bias generally ranged between low and
medium. However, three studies had outcomes where
one or two domains had a moderate risk of bias.”*
Two studies had outcomes with high risk of bias in one
domain.” ¥ Based on an overall judgement across risk-
of-bias domains, two outcomes (Comprehensive Test of
Basic Skills Form (CTBS) math and reading scores)47 and
one study’' were excluded from the review. The reasons
were, on the one hand, high risk of bias in relation to
‘incomplete data addressed’” combined with unclear
risk of bias judgements in all other domains,47 and on
the other hand the pronounced baseline imbalance not
being addressed."!

The outcomes included in the child development
meta-analyses were characterised by low-to-medium and
unclear risk-of-bias domains, whereas the meta-anal-
yses on parent—child relationship outcomes primarily
included outcomes with a relatively low or unclear risk
of bias. Two studies represented in the meta-analyses of
both child development and parent—child relationship
outcomes had domains assessed as having moderate or
high risk of bias.**’

Child development outcomes post-intervention
Table 4 presents the study outcomes for the individual
studies.

Meta-analysis of the primary outcome is reported in
figure 2, and the secondary outcomes are reported in
online supplementary figures.

Behaviour
The meta-analysis of parent-reported child behaviour shown
in figure 2 included eight studies.” *>* %2555 The anal-
ysis showed a small but significant effect on child behaviour
(d=0.14; 95% CI 0.03 to 0.26) favouring the intervention
group. One study that offered a considerably longer inter-
vention than the rest was removed for a sensitivity analysis,
which found that the results were not substantially affected
by removing the study.” The study was therefore kept in the
analysis. For the internalising and externalising subscales,
no significant difference between intervention and control
group was found (see online supplementary figures 2
and 3). None of the behavioural outcomes that were not
included in a meta-analysis showed statistically significant
differences between intervention and control group.46 5559
Three studies reported observerrated child behaviour
using the behavioural rating scale (BRS) from Bayley
IL*%% One study used a dichotomised version of BRS,*
which may not have been able to detect changes in this
population since all but one (intervention) and three
(control) children were rated as unproblematic. Meta-anal-
ysis was therefore not conducted. None of the studies found
statistically significant effects.

Cognitive development

The meta-analysis on cognitive development included
five studies (online supplementary figure $).27 *6-* %
There was no significant difference between interven-
tion and control groups (¢=0.13; 95% CI -0.08 to 0.41). A
sensitivity analysis was conducted in which the one study
that did not apply the Mental Developmental Index was
removed,"” and the analysis found that the effect size
decreased (d=0.03) but remained insignificant (95% CI
-0.12 to 0.21).

Psychomotor development

We could not perform meta-analysis for psychomotor devel-
opment outcomes, as one study provided data comparing
two active interventions.* Of the three studies that included
psychomotor development, none of them found significant
effects, 12465

Communication/language development

We could not perform meta-analysis for communication/
language outcomes, as the measures varied considerably.
Two studies found no significant effect on communica-
tion/language development,48 % Whereas one found
significantly improved communication/language devel-
opment g)r the intervention group (d=0.72; 95% CI 0.24
to 1.20).

Child development outcomes at follow-up

Because few studies reported child development outcomes
at follow-up, we were only able to conduct a meta-analysis
for one of the follow-up outcomes.

Child behaviour
The meta-analysis of parentrated child behaviour at long-
term follow-up, as shown in online supplementary figure 4,
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Child behaviour post-intervention

Kaminski 2013 (LA) = ,
Barlow 2007 -
Sierau 2015 — :
Kaminski (MIAMI) i
I
Salomonsson 2011 —=
Fergusson 2005 : —
Mendelsohn 2007, : =
Hgivik 2015 i
Overall effect (pl) et
5 -4 -3 -2 -1 0 1 2 3 5 6 7 9 1
Effect sizes and 95% Cls
Study Intervention (n)  Control (n) Effect (d) Random effect 95% CI % Weight
Kaminski 2013 (LA) 126 78 -0.12 -0.40 0.16 13.45
Barlow 2007 55 49 0.05 -0.34 0.44 7.25
Sierau 2015 170 162 0.08 -0.14 0.30 23.12
Kaminski 2013 (Miami) 121 73 0.17 -0.12 0.46 12.71
Salomonsson 2011 38 37 0.20 -0.25 0.65 5.22
Fergusson 2005 207 184 0.24 0.04 0.44 27.15
Mendelsohn 2007 52 47 0.30 -0.10 0.70 6.82
Haivik 2015 37 27 0.40 -0.10 0.90 4.28
Overall effecte 806 657 0.14 0.026 0.26 100.00
Heterogeneity 1’=0.00 and Tau*=0.00 (95% CI: 0.00 to 0.04)

#Tau’ using Maximum likelihood was negative and set to zero. The Profile likelihood method successfully converged for CI limits.

Figure 2 Meta-analysis of studies reporting child behaviour outcomes at postintervention. ML, maximum likelihood.

included child behaviour scores (Strengths and Difficulties
Questionnaires (SDQ)) from three studies.”®***® No signifi-
cant effect was found (d=0.15; 95% CI -0.03 to 0.31).

At short-term follow-up, one study found a significant
positive effect on child behaviour (d=1.05; 95% CI 0.47
to 1.62)." At medium-term follow-up, one study found
no significant effects on behavioural concerns, conduct
problems, hyperactivity or peer problems.” At long-term
follow-up, one study found a significant positive effect on
child functioning (Children’s Global Assessment Scale)
(d=0.69; 95%CI 0.17 to 1.21),® and one study found
a significant positive effect on child socioemotional
development (Devereux Early Childhood Assessment)
(OR=2.44; 95% CI 1.10 to 6.25).%

No studies reported follow-up data on cognitive devel-
opment, communication/language or psychomotor
development.

Parent—child relationship postintervention
Table 5 presents the study outcomes for the individual
studies.

Meta-analysis of the primary outcome is reported in
figure 3, and the secondary outcomes are reported in
online supplementary figures.

Parent—child relationship

The meta-analysis of the overall parent—child rela-
tionship included nine studies and is presented in

figure 8.*3 #4749 51545659 The parent—child relationship
was significantly better in the intervention group as
compared with the control group (d=0.44; 95% CI 0.09 to
0.80). The measures reported in the studies vary to some
degree, which could be a source of heterogeneity. I* was
81, indicating that a large proportion of the observed
variance in effect sizes may be attributable to heteroge-
neity rather than to sampling error.

Maternal sensitivity

We performed a separate meta-analysis on maternal sensi-
tivity, which is a central component in the parent—child
relationship. The meta-analysis included five studies
(online supplementary figure 5) and showed a significant
effect favouring the intervention group (d=0.46; 95% CI
0.26 to 0.65).47°1 945659

Attachment
Two studies reported attachment classification.** > They
found no significant effects of the intervention.

Parent—child relationship at follow-up

Because few studies reported parent—child relationship

outcomes at follow-up, we could not conduct meta-anal-

yses for any parent—child relationship follow-up outcomes.
At short-term follow-up, one study found no significant

effect on the parent—child relationship.45 At medium-term
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Parent-child relationship post-intervention

Sierau 2015 = :
Hgivik 2015 = q
Salomonsson 2015b| = :
Ammanti 2006 -
Barlow 2007 —
Bridgeman 1981 #
Velderman 2006 —
Bagget 2010, —=
Van den Boom 1994 E =
Overall effect (pl) e
-6 -1 4 9 14 19
Effect sizes and 95% Cls
Study Intervention (n) Control (n) Effect (d) Random effect 95% CI % Weight
Sierau et al 2015 146 141 -0.27 -0.57 0.03 12.53
Hgivik et al. 2015 73 52 0.25 -0.11 0.61 11.96
Salomonsson 2015b 38 37 0.26 -0.20 0.71 10.95
Ammanti et al. 2006 45 37 0.30 -0.14 0.74 11.13
Barlow et al. 2007 62 59 0.39 0.03 0.75 11.93
Bridgeman 1981 42 31 0.45 -0.02 0.92 10.79
Velderman et al. 2006 54 27 0.48 0.01 0.95 10.81
Bagget et al 2010 20 20 0.57 -0.06 1.21 9.08
van den Boom 1994 47 48 1.66 1.20 213 10.82
Overall effect 527 452 0.44 0.09 0.80 10.82

Heterogeneity

1>=80.88 and Tau’=0.19 (95% CI: 0.00 to 0.66)

Figure 3 Meta-analysis of studies reporting parent—child relationship outcomes at postintervention.

follow-up, one study found significant positive effects on
maternal acceptance (d=0.58; 95% CI 0.14 to 1.03), acces-
sibility (d=0.60; 95% CI 0.15 to 1.04) and cooperation
(d=0.91; 95% CI 0.46 to 1.37).”" At long-term follow-up,
one study did not find a significant effect on the parent-
child relationship.54

Maternal sensitivity

At medium-term follow-up, one study found a significant
positive effect on maternal sensitivity (d=0.86; 95% CI
0.41 to 1.31).”° At long-term follow-up, one study found
no significant effect on maternal sensitivity.”*

Attachment
At short-term and medium-term follow-up, one study
found a significant positive effect on attachment at both
the 12-month follow-up (d=0.97; 95% CI 0.48 to 1.45) and
the 18-month follow-up (d=1.07; 95% CI 0.58 to 1.57).**°
At long-term follow-up, one study did not find a signifi-
cant effect on attachment.”
Sensitivity analyses
The meta-analysis on the parent—child relationship indi-
cated that substantial heterogeneity may be present.
Sensitivity analyses showed that one study in particular
contributed to the high I* value.* When this study was
removed from the analysis, I* decreased from 81 to 46.
Tau? decreased from 0.19 (95% CI 0.00 to 0.66) to 0.04
(95% CI 0.00 to 0.19). The effect size decreased to 0.26
(95% CI0.05 to 0.50).

Two of the studies included in the meta-analyses had
outcomes with domains at moderate to high risk of

bias.* 7 Removing Bridgeman et al from the meta-analysis
on child behaviour did not alter the results considerably
(d=0.12; 95% CI 0.01 to 0.25). When removed from the
analysis on cognitive development, the effect decreased
but remained insignificant (¢=0.03; 95% CI -0.03 t0 0.21).
For the parent—child relationship the effect was almost
unchanged when Bridgeman et al and Hgivik et al were
removed, but the CI widened (d=0.47; 95% CI 0.00 to
0.95). The effect on maternal sensitivity (d=0.44; 95% CI
0.22 to 0.65) was not altered considerably by removing
Bridgeman et al .

Relative effects

One study compared two active interventions: group and
individual.* The authors found no difference between
the two interventions on cognitive development, psycho-
motor development or the parent-child relationship.

DISCUSSION

We identified 19 papers representing 16 trials that inves-
tigated the effects of parenting interventions delivered to
atrisk parents of infants aged 0-12months. Due to the
variety of outcome measures applied, not all of the 16
included studies were included in the meta-analyses. At
postintervention, we found a small but significant positive
effect on overall child behaviour, but no significant effects
on child cognitive behaviour or the child behaviour
subscales internalising or externalising. We found a medi-
um-sized effect on overall parent—child relationship and
maternal sensitivity. Most of the findings from studies that
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were not represented in the meta-analyses were not statis-
tically significant.

The meta-analyses showed the most pronounced effect
sizes for parent—child interaction and maternal sensi-
tivity, whereas the effects on child behaviour and cogni-
tive development were either small or not significant;
however, small effect sizes can have meaningful impact
on population-level outcomes.”’ The non-significant
outcomes for internalising and externalising behaviours
were also small, but may be clinically relevant for large,
atrisk populations. Most interventions provided direct
support for how to improve maternal sensitivity and the
relationship between parent and child (eg, Circle of Secu-
rity”" and Video feedback Intervention to promote Posi-
tive Parenting®). Therefore, it seems reasonable that the
parent—child relationship and maternal sensitivity can be
improved within a relatively short time period, whereas
the effects of the interventions on child development may
take longer to emerge.”

The tests for the child behaviour subscales internal-
ising and externalising narrowly included the 0 value
within the 95% CIs (-0.03 to 0.33 and 0.00 to 0.30,
respectively). These values suggest that similar studies
to those in this review would likely produce small but
positive effects. Because these analyses are based on
three studies, there is a certain degree of uncertainty
regarding the CIs reported. A larger sample of studies
may be necessary to conclusively determine the signifi-
cance of these results.

Two studies represented in the meta-analyses were
assessed as having a moderate to high risk of bias in one*’
or two® domains. As this could potentially affect the cred-
ibility of the results, we conducted sensitivity analyses to
investigate these studies’ contribution to the effect sizes.
However, removing these studies from the analyses did
not substantially alter the effects.

The outcomes applied in the individual studies vary
and most meta-analyses are based on heterogeneous
measures. Although the measures vary, they do measure
the same underlying construct and can therefore be
meaningfully combined in the meta-analyses.

The meta-analyses of parent—child relationship and
maternal sensitivity included in-house measures, that
is, measures developed by the evaluators that have, to
our knowledge, not been formally validated. This could
potentially affect the results; however, sensitivity analyses
showed that removing these outcomes from the analyses
did not substantially alter the results, therefore we kept
the outcomes in the analyses.

The number of studies in the meta-analyses ranged
from three to nine. While a meta-analysis on nine studies
is fairly reliable, a meta-analysis including only three
studies may provide a less accurate estimate of the overall
effect.”* We therefore applied the random-effects model
using the profile-likelihood estimator. This has been
recommended for meta-analyses with a small number of
studies, because it generates wider Cls than the frequently
applied DerSimonian-Laird estimator.” The results of the

meta-analyses including fewer studies should still be inter-
preted with some caution.

This review focuses on interventions for adult mothers;
studies with young mothers were excluded, including
central studies such as the Olds et af’” studies of Nurse
Family Partnership. Although teen mothers are an atrisk
group due to their age, and they often face additional
risk factors such as poverty, low education and single
parenthood, we have not included them in this review.
We believe this is the appropriate method because teen
mothers are a distinct group requiring targeted care
that is developmentally appropriate for their stage in
life. We consider the narrower focus on adult mothers to
be a strength, because the interventions aimed at adult
mothers most often differ considerably from interven-
tions for teen mothers; this specificity reduces heteroge-
neity in study outcomes that are often present between
the teen and adult interventions.

The included studies were conducted in countries with
different levels of service for families with infants; there-
fore, it may not be possible to reproduce effects in other
contexts. The interventions examined in the studies also
varied according to approach, intensity and duration.
Both short and extensive interventions were included in
all meta-analyses, and we found no apparent tendencies
in the results. Due to the relatively low number of studies
in the meta-analyses, we could not conduct subgroup
analyses. Subgroup analyses are important as they provide
information about whether the effect of an intervention
is modified by certain circumstances or characteristics of
the participants. Eight of the included studies reported
some kind of subgroup or moderator analyses.***? 7! °

Most of the studies did not address implementation
in their design. This presents challenges with regard to
assessing outcomes, as results may have been moder-
ated, both positively and negatively, by implementation
quality. Of the 16 studies reviewed, four provided infor-
mation about efforts to support implementation, such as
strategies to reduce participant attrition,*® information
about variability in the number of intervention sessions
that some families received,4g 655 3nd information on the
intervention.* "% All of the studies could have included
more information about the implementation context and
the possible moderating factors associated with different
strategies. Without more extensive implementation infor-
mation, replicability remains problematic, particularly in
circumstances where implementation supports were not
well documented.

A further limitation of the study is that although many
studies reported outcomes during the intervention period
and postintervention, only a few reported follow-up data.
We were able to perform meta-analysis for one long-term
outcome: child behaviour measured by the SDQ. The
analysis included three studies and found no significant
difference between intervention and control groups. Indi-
vidual study results at different follow-up times were mixed
and therefore inconclusive for both child development
and the parent—child relationship at long-term follow-up.
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It is problematic that the studies did not assess long-term
outcomes because it makes it impossible to evaluate the
short-term, medium-term and long-term effects of the inter-
ventions. Conclusions based on postintervention assess-
ments may be insufficient to draw firm conclusions about
the effectiveness of parenting interventions.

CONCLUSION

This review identified 16 studies that evaluated the effects
of parenting interventions for atrisk caregivers with infants
aged 0-12months on child development and parent—child
relationship. Meta-analyses revealed a small but statistically
significant positive effect of the interventions on child
behaviour as well as moderate effects on the parent—child
relationship and maternal sensitivity. There were no statis-
tically significant effects on child cognitive development,
internalising behaviour or externalising behaviour at
postintervention; however, internalising and external-
ising behaviours were marginally significant and may have
reached statistical significance with a larger sample. Simi-
larly, the effect on child behaviour at long-term follow-up
was not significant, but approaching statistical significance.
Parenting interventions initiated in the child’s first year of
life appear to have the potential to improve child behaviour
and the parent—child relationship post-intervention.

Few studies assessed child development and parent—
child relationship outcomes at follow-up; therefore, it
remains unclear whether parenting interventions deliv-
ered in this population will have lasting effects. Future
studies should incorporate follow-up assessments to
examine the long-term effects of early interventions for
at-risk families.
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