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Abstract

The twenty-first century has seen the development and delivery of online programs of behavioral family intervention for
disruptive child behavior. Typically, programs evaluate outcomes in terms of change in child functioning and change in
parenting ability. Existing research has also articulated the importance of parent—child relational capacity and its role in
facilitating change in child functioning, and the importance of parent emotion regulation in the interests of ensuring opti-
mal child development. These factors were explored in a meta-analysis of k=14 prospective longitudinal research studies
of online parenting interventions for disruptive child behavior. Peer reviewed randomized controlled trials with inactive
control groups that were published in English between 2000 and 2022 were included in the review if they were delivered
online; offered parent self-directed treatment; included as participants families who were screened as having child behavioral
difficulties on validated psychometric assessment measures; and assessed child treatment outcomes, parenting ability and
parent treatment outcomes. The protocol for this study was pre-registered with PROSPERO (CRD42020215947). Statistical
analyses employed random effects models and reported pooled effect sizes (Hedge’s g) within and between groups. Results
emphasize the importance of child outcomes and parenting ability in program assessment, however, suggest that parents’
capacity to develop optimal parent—child relationships and regulate emotion may not be sufficiently reflected in program
content. Identified continuous and categorical moderators of treatment outcome were also assessed. Results of the review are
discussed in terms of their potential to influence the future development of online programs of behavioral family interven-
tion and, therefore, child development.
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Introduction

The twenty-first century has seen online programs of
behavioral family intervention for disruptive child behavior
delivered online. The term behavioral family intervention
accounts for a cluster of treatment components commonly
delivered to parent(s) or carer(s) developed on the basis of
social learning theory (Bandura, 1977), and operant behav-
ioral principles (Skinner, 1963), and utilised in parent train-
ing and behaviorally based family therapy (Blechman, 1981;
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Sanders & Dadds, 1993). A decade ago, Nieuwboer and col-
leagues published the first meta-analysis of online treatments
for child behavioral problems (Nieuwboer et al., 2013a,
2013b). Nieuwboer’s review was instrumental in establish-
ing the importance of online programs of behavioral family
intervention and, since then, numerous systematic reviews
and meta-analyses have demonstrated the effectiveness of
such programs, particularly in child and parenting outcome
terms (Opie et al., 2023; Spencer et al., 2020). The online
delivery of programs of behavioral family intervention is
now sufficiently well established in the empirical literature
that it can be regarded as a mode of treatment delivery in its
own right. This review extends current knowledge by recon-
sidering the basis upon which online programs of behavio-
ral family intervention are developed and identifying areas
potential future importance.

@ Springer


http://orcid.org/0000-0001-8896-2578
http://crossmark.crossref.org/dialog/?doi=10.1007/s10567-024-00477-4&domain=pdf

524

Clinical Child and Family Psychology Review (2024) 27:523-549

The online delivery of behaviorally based family inter-
ventions for disruptive child behavior has been a focus of
recent treatment research (Leijten et al., 2019; Spencer et al.,
2020). Several meta-analyses have assessed outcomes from
online programs of behavioral family intervention for disrup-
tive child behavior (Nieuwboer et al., 2013a, 2013b; Spencer
et al., 2020). Outcomes from such programs, and the metrics
used to assess them, can be considered in three distinct ways.
First, and most commonly, research considers the extent to
which online programs of behavioral family intervention
are able to demonstrate improvements in child behavior
(Baumel et al., 2016; Thongseiratch et al., 2020). Secondly,
research considers the extent to which changes in parenting
ability can be demonstrated to result from online programs
of behavioral family intervention (Nieuwboer et al., 2013a,
2013b; Spencer et al., 2020). This can occur in two distinct
but mutually beneficial ways. First, parenting ability may be
conceptualized as the effectiveness with which parents feel
they are able to parent (Baumel et al., 2016; Florean et al.,
2020; Thongseiratch et al., 2020). Second, parenting ability
may be considered in terms of the extent to which parents
are able to develop relationships with their children that fos-
ter optimal developmental outcomes (Opie et al., 2023). A
third way for research to consider the effectiveness of online
programs of behavioral family intervention is by assessing
change in parent functioning, as distinct from changes in
parenting ability (Spencer et al., 2020; Thongseiratch et al.,
2020). This may, for instance, result from improving par-
ents’ regulation of their own emotion, or control of their own
behavior. As such, beneficial change in parent stress or par-
ent anger may represent appropriate outcomes from online
programs of behavioral family intervention (Thongseiratch
et al., 2020).

Child Outcomes

Numerous studies have documented the effectiveness of
online programs of behavioral family intervention. One of
the first meta-analytic evaluations drew on k=19 studies and
reported on 15 child outcome variables (Nieuwboer et al.,
2013a, 2013b). Studies in this review included a range of
child and adolescent participants and reported on behav-
iors and attitudes ranging from child behavioral outcomes
to attitudinal change about drug use. Fixed effects mod-
els revealed a moderate effect size across child outcomes
(Hedges g =0.42) and the authors acknowledged methodo-
logical weaknesses in the studies included in the review.
Child and adolescent participants were also reviewed in
a meta-analysis of k=28 studies that reported on 15 out-
come variables (Spencer et al., 2020). Moderate effect sizes
were reported in reducing behavioral and anxiety problems
across participants (d= — 0.58, d= — 0.31 respectively).
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The importance of differentiating between outcomes for chil-
dren and adolescents was clearly demonstrated in a meta-
analysis of k=7 heterogeneous randomized trials comparing
the effectiveness of digital programs of behavioral family
intervention with waitlist or no treatment controls (Baumel
et al., 2016). Significantly greater improvements in the
behavior of children aged 3.9-6.8 years with clinically sig-
nificant symptoms were reported than they were for children
aged 11.8-14 years without clinically significant symptoms
(d=0.61, d=0.21 respectively).

More recently, meta-analyses of randomized trials of
online programs of behavioral family intervention have con-
tributed further to an understanding of both their limitations
and potential in improving child behavior. A meta-analysis
of k=15 trials demonstrated consistency with previous liter-
ature in reporting a moderate effect size (Hedges g =0.40) in
reducing child behavior problems regardless of whether the
mode of delivery was online or face-to-face (Florean et al.,
2020). Combinations of program components were assessed
in a second review comprising k=12 studies involving chil-
dren aged 2—12 years (Thongseiratch et al., 2020). Results
confirmed small effects of online programs of behavioral
family intervention in reducing child behavioral and emo-
tional problems when compared with waitlist or online con-
trol resources (Hedges g= —0.32, Hedges g= —0.22 respec-
tively). The only moderator of program success identified
in this review was the provision of program participation
reminders to parents.

Parenting Ability

In addition to reporting on child outcomes, it is also impor-
tant to consider factors that facilitate those outcomes (Shaf-
fer & Obradovié, 2017). A recent network meta-analysis
identified the importance of parents understanding of, and
an ability to use, operant principles and associated sched-
ules of reinforcement (Kjgbli et al., 2023). In contemporary
parenting programs, skills in these areas develop initially in
response to the recognition and contingent reinforcement
of desirable child behavior. Subsequently, it indicates that
parents have succeeded in limiting engagement (inadvert-
ent contingent reinforcement) of undesirable child behav-
ior. This capacity, originally articulated by Hanf (1969), has
consistently been identified as central to the prevention of
behavioral difficulties in children, and is applicable to inter-
nalizing as well as externalizing child behavior (McAloon
& Lazarou, 2019; Webster-Stratton, 1990).

Parenting ability can also be assessed through parent
self-report of parenting effectiveness, otherwise known
as parenting self-efficacy. Parenting self-efficacy refers to
beliefs parents have about their ability to use their knowl-
edge and skills effectively to carry out parenting related
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tasks (Bandura, 1977; Coleman & Karraker, 1998). Per-
haps unsurprisingly, lower levels of parenting self-efficacy
have been associated with problematic parenting practices
(e.g., hostility, harsh discipline, and coercion) in both low
and high-risk child populations (Bor & Sanders, 2004;
Chau & Giallo, 2015). Less self-efficacious parents may
resort to problematic parenting practices to manage their
child’s behavior which may, in turn, result in greater emo-
tional and behavioral difficulties later in childhood (McA-
loon & Lazarou, 2019; Rominov et al., 2016).

Perhaps the single most important environmental influ-
ence on child development is relational (Fairchild et al.,
2019; Opie et al., 2023). The qualities inherent in those
relationships have implications for children’s development
(Castro et al., 2015; Harold & Sellers, 2018; Morris et al.,
2007). Behavioral family systems models (Sein et al., 1987)
suggest that the relation between child functioning and par-
ent functioning is transactional such that the qualities of
parenting are both determinants of, and result from, child
behavioral characteristics (Belsky, 2005; Serbin et al., 2015).
Transactional processes influence individual development
and adaptation (Crittenden, 2006; Kochanska et al., 2019;
Newton et al., 2014) as well as intra-familial relationships
(Scott et al., 2018). Gains derived from engagement in
online programs of behavioral family intervention cannot
occur outside relationships, and the richer those relation-
ships, the greater the likelihood they will facilitate the gains
sought (Kaehler et al., 2016). This supports Hanf’s (1969)
assertion that parenting programs that deliver behavior man-
agement skills and relationally enhancing skills will likely be
effective in addressing disruptive child behavior.

Parent Outcomes

From their earliest relationships, children both experience
and develop emotion regulation through direct observa-
tion of, and engagement by, their carers (Feldman, 2016;
Morris et al., 2017). Toddlers who come from calm, regu-
lated environments do better socially, emotionally, and
behaviorally than toddlers who come from dysregulated
environments (Crespo et al., 2017; Zimmer-Gembeck
et al., 2017). Processes of reciprocal engagement between
children and their parents establish a range of secondary
environmental influences on the development of emotion
regulation (Havighurst et al., 2010). These revolve primar-
ily around the capacity for the expression and regulation
of emotion within the behavioral family system, and the
extent to which it influences/is influenced by relational
transactions within that system (Hajal & Paley, 2020; Mor-
ris et al., 2017).

Parental stress has been the subject of much research in
the last three decades. Research indicates a relation between

parent stress and child behavior, both with respect to child
internalising and externalising behavior (Webster-Stratton,
1990). Research further suggests that this relation is trans-
actional in that parent stress both affects, and is affected
by, child behavior (Mackler et al., 2015; Webster-Stratton,
1990). Two significant targets of intervention can be identi-
fied in parental emotion regulation: these are parent abil-
ity to manage internal processes of stress response, and
parental ability to moderate the external expression of those
responses, commonly in the form of anger. In terms of direct
learning, emotion regulatory processes observable to a child
may be both internal (for instance, learning about parental
cognitive processes involved in the management of stress)
and external (for instance, understanding the preferences a
parent might display in their behavioral expression of those
cognitive processes).

The Present Review

Parents’ ability to nurture change in their children’s behavior
is associated with their own ability to develop relationships
capable of facilitating that change (Hajal & Paley, 2020;
Shaffer & Obradovi¢, 2017). The primary aim of this review
was to assess the potential for online programs of behavio-
ral family intervention to return benefit in three domains of
importance. First, child treatment outcomes were assessed
as the potential for online programs to demonstrate change
in externalising child behavior. Second, parenting ability
was assessed as the potential for online programs to facili-
tate change in parenting self-efficacy and in the quality of
parent—child relationships. Finally, parent outcomes were
assessed as change in parents’ capacity to regulate emotion
in the form of stress, and to control behavior in the form of
anger, following the delivery of online programs of behavio-
ral family intervention. Together, these three considerations
are important to the extent to which parents and carers can
maintain regulated (Castro et al., 2015; Morris et al., 2017,
Zimmer-Gembeck et al., 2017), responsive (Blair et al.,
2015; Scott et al., 2018) and relationally rich (Kochanska
et al., 2019) developmental environments for their children.

Method

Protocol and Registration

This review was conducted in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analy-

ses (PRISMA) guidelines (Page et al., 2021) and incorpo-
rated the PICOS framework with respect to inclusion and
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exclusion criteria (McKenzie et al., 2019; Richardson et al.,
1995). The protocol for the study was pre-registered with
PROSPERO (CRD42020215947).

Participants

Eligible studies included child participants aged between
2 and 12 years. All child participants were screened as
having social, emotional, or behavioral difficulties on psy-
chometric assessment measures that had previously pub-
lished psychometric properties. If studies were identified
in which ADHD was reported, those studies were only
included if psychometric evidence of child social, emo-
tional, or behavioral difficulties was also provided. This
addressed the change in diagnostic status of ADHD in the
last two editions of the DSM. Studies were not excluded
from the review if ADHD was present, as long as the study
was primarily concerned with child behavior and not neu-
rodevelopmental functioning. Studies were excluded from
the review if the sample was comprised of less than n =25
participants, was characterized by complex developmental
trauma, or resided in out-of-home care.

Interventions

Eligible studies included programs of behavioral family
intervention that were delivered in an online format to par-
ents. Online included all parenting programs where primary
delivery was via an electronic medium. Research trials were
included that specifically evaluated treatment interventions
aimed to improve child and/or parent outcomes.

Comparisons

Randomized Controlled Trials (RCTs) in which a treatment
condition was compared with an inactive control condition
were included in this review. Thus, control groups may only
include randomization to a waitlist control group (WLC) or
an alternative inactive control condition.

Table 1 Search terms used in the electronic database search

Outcomes

Studies were required to psychometrically assess both child
disruptive behavior and parental functioning. This assess-
ment was required pre-treatment, post-treatment and at fol-
low-up, and psychometric assessment measures utilised in
this assessment were required to have previously published
psychometric properties.

Study Designs

Randomized controlled trials from peer-reviewed journals,
published in English between 2000 and 2022 were included
in the review. These dates were selected on the basis that
they provided broad coverage of the delivery of programs of
behavioral family intervention in an on-line format. Techni-
cal reports and dissertations were excluded from the review.

Search Strategy

A systematic search of the electronic databases Scopus
(Elsevier), PsycINFO (EBSCO), PsycArticles (EBSCO),
CINAHL (EBSCO), Medline (OVID), Embase (OVID),
Web of Science Core Collection, PubMed (NCIB),
Cochrane Central Register of Controlled Trials and the Web
of Science Core Collection was conducted. The search strat-
egy used a multi-field format and expressed construct terms
in Boolean Logic. Construct terms, including the construct
key word, were applied within each field to enable consist-
ency across databased, titles and abstracts were searched
separately across databases. Table 1 presents the construct
key words and construct terms used in the database search.

Study Selection

Studies identified in the search were screened to remove
duplicates. Studies beyond the scope of the review were
identified and removed, initially by title and then by abstract.
A full-text assessment of the remaining articles was under-
taken independently by each author consistent with review
inclusion and exclusion criteria. Interrater agreement was

Construct keyword  Construct terms

Child-Behavior
AND

Treatment
AND

ODD OR Conduct OR IED OR behavio* OR ADHD OR disrupt* OR opposit* OR hyperact* OR attention OR aggress*
OR tantrum OR dysreg* OR emot* OR defian* OR anti-social OR disord* OR external* OR impuls* OR anger

Behavio* OR family OR interven* OR parent* OR program* OR train* OR treat* OR coach* OR educat* OR psych* OR
therap* OR manag* OR child* OR infan* OR you* OR juvenile OR minor OR toddler OR early year* OR preschool OR

primary OR school-aged* OR dependent OR kinder* OR prep* OR mother* OR father*

Online

Internet OR net OR web OR on-line OR digital OR distance OR remote OR comput* OR etherapy OR tele-health OR
eHealth OR stream* OR electronic* OR virtual
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estimated at k=0.89 using Cohen’s Kappa and disagree-
ments were resolved through discussion.

Data Extraction and Management

Data extracted from included studies was recorded using a
data extraction form designed for this review. Extracted data
included study and program details, methodological charac-
teristics, child and parent characteristics, and psychometric
assessment information. Authors of seven studies were con-
tacted to request further details regarding parental support,
module progression and the provision of additional data. The
authors are immensely grateful for the assistance provided
in response.

For quantitative analysis of disruptive child behavior,
parent self-report data was gathered with the Eyberg Child
Behavior Inventory — intensity subscale (ECBI; Eyberg,
1999), the Child Behavior Check List — externalizing sub-
scale (CBCL; Achenbach & Rescorla, 2000) or the Conners
Early Childhood Behavior Scale-defiance/aggression sub-
scale (CECB; Conners & Goldstein, 2009). For quantitative
analysis of parenting self-efficacy, parent self-report data
was gathered with the Parenting Tasks Checklist — behav-
ior self-efficacy scale (PTC; Sanders & Woolley, 2005),
the Child Adjustment and Parent Efficacy Scale (CAPES;
Morawska et al., 2014), the Parenting Sense of Competence
scale — efficacy subscale (PSOC; Johnston & Mash, 1989)
or the Toddler Care Questionnaire (TCQ; Gross & Rocis-
sano, 1988). For quantitative analysis of parental self-regu-
lation, parent self-report data was gathered with the Parental
Anger Inventory — intensity subscale (PAI; Sedlar & Hansen,
2001) and the Parenting Scale-over-reactivity subscale (PS;
Arnold et al., 1993). Finally, for quantitative analysis of par-
ent stress, parent self-report data was gathered using the
Parenting Stress Index-Short Form-parent distress subscale
(PSI-SF; Abidin et al., 2006) and the Depression, Anxiety
and Stress Scales — stress subscale (DASS-21; Lovibond &
Lovibond, 1995).

Risk of Bias Assessment

Methodological quality and risk of bias for included stud-
ies were assessed with the Cochrane risk of bias tool for
randomized trails (Higgins & Green, 2011). Assessment
of methodological quality was conducted separately by the
authors independently of each other. Disagreements about
methodological quality were resolved through consultation
and interrater reliability was estimated at k=0.91 using
Cohen’s Kappa.

Statistical Analyses

Statistical analyses were conducted using Comprehensive
Meta-Analysis software version 3.0 (Borenstein et al., 2005).
Hedge’s g effect sizes were calculated to assess within and
between groups treatment on child outcomes, parenting abil-
ity, and parent outcomes. A minimum of four studies were
required for an analysis to be undertaken (Bora et al., 2017;
Jefferson et al., 2020) and Hedge’s g effect sizes were used
because of the presence of studies with small sample sizes
(Durlak, 2009; Ellis, 2010). Effect sizes were interpreted in
accordance with Hedge’s g guidelines (Cohen, 1988) and
random effects models were employed as the presence of
random sources of error was assumed (Borenstein et al.,
2010). The presence of heterogeneity was indicated by a
significant Q-statistic (p <0.05). The I? statistic was used
to estimate the percentage of heterogeneity across studies
that was beyond random sample variance. A value of 0%
indicated no heterogeneity; values of 0% to 40% represent
limited to no heterogeneity; 30% to 60% represent moder-
ate heterogeneity; 50% to 90% represent substantial hetero-
geneity and 75% to 100% represent considerable heteroge-
neity (Deeks et al., 2019). Funnel plots were produced to
identify publication bias, and the Duval and Tweedie trim
and fill method was applied to them (Duval & Tweedie,
2000). Deviations in symmetry indicated potential publi-
cation biases and, where present, the Duval and Tweedie
method was used to impute the effect size of sufficient
non-significant studies to address bias. Adjusted Q and I
statistics derived from the Duval and Tweedie imputation
were reported, as was Egger’s intercept (Egger et al., 1997)
which provided an assessment of the extent to which funnel
plot asymmetry was addressed through imputation. Finally,
Oriwn’s failsafe N (Orwin, 1983) indicated the number of
unpublished non-significant studies that would be required
to lower the overall effect size below significance. Follow-
ing these analyses, the potential influence of moderators on
outcomes was assessed by examining the influence of con-
tinuous moderators through meta-regression and the influ-
ence of categorical moderators through sub-group analyses
at the study level.

Results
Study Characteristics

The search strategy identified k=28,217 records, with k=12
additional records identified through review of reference lists
of eligible studies. A PRISMA flow diagram depicting the
study identification and selection process is presented in
Fig. 1 and the descriptive characteristics of included studies
are presented in Table 2.
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Identification

Records identified through database Records identified through
searching (n=28217) — > additional means
. Scopus (n=469) (n=12)
. PsycINFO (n=3185)
. PsycArticles (n=153)
. Medline (n=7187) l
. Web of Science (n=6396)
e  PubMed (n=1004)
. Embase (n=8020)
e  CINAHL (n=81) Records after duplicates removed
. Cochrane (n=299) (n=15612)
e Web of Science Core (n=1423)

J

[

Screening

Eligibility

|

!

Records screened by title > Records excluded
(n=15612) (n=10817)

Records screened by abstract —> Records excluded
(n=4795) (n=4718)

!

Included

Full text articles assessed for eligibility > Full text articles excluded
(n=77) (n=61)

a.  Inappropriate design (n=35)
b.  Inappropriate sample (n=23)
c.  Duplicate data (n=2)

d.  Inappropriate methodology

(n=2)
e.  Review study (n=1)
v

Studies included in quantitative synthesis
(n=14)

Fig. 1 PRISMA flow chart depicting study selection process

Population and Sample Demographics

ranged from n=47 to n=464 children. Child participants
were aged 2—12 years, with a mean age of 4.8 years across

Fourteen studies with a total of n=2,040 child participants studies. The mean length of programs included in the review
were included in this review. Individual study sample sizes ~ was 10 weeks, however program length was not reported in
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k=3 studies. Of child study participants, 59.1% were male,
and 88.1% of adult study participants were female. Studies
were conducted in five different countries: Australia (k=15),
New Zealand (k= 1), Finland (k=2), Sweden (k=1), and
the USA (k=5).

Study Design

All fourteen studies included in the review used an RCT
design with an active treatment condition and an inactive
control condition. Across studies, k=23 (Ehrensaft et al.,
2016; Enebrink et al., 2012; Fossum et al., 2018) rand-
omized participants to one treatment group and one control
group; k=35 studies (Baker et al., 2017; Breitenstein et al.,
2016, 2021; Sanders et al., 2012; Sourander et al., 2016)
randomized participants to a control group that was charac-
terized by the provision of information already in the public
domain, and k=2 studies (Franke et al., 2020; Porzig-Drum-
mond et al., 2015) provided intervention for their control
group. The remaining k=3 studies (Carta et al., 2013; Day
& Sanders, 2018; DuPaul et al., 2018) randomized partici-
pants to two treatment groups and one control group. Both
treatment conditions offered by (Day & Sanders, 2018) met
inclusion criteria for the review. Similarly, Breitenstein et al.
(2021) and Breitenstein et al. (2016) both met criteria for
inclusion in the review.

Intervention Characteristics

Triple P online was used in k=6 of the fourteen individual
studies: k=4 (Day & Sanders, 2018; Ehrensaft et al., 2016;
Franke et al., 2020; Sanders et al., 2012) used the standard
online format of Triple P, and one each used the online brief
Triple P format (Baker et al., 2017), or the enhanced Triple
P format (Day & Sanders, 2018). Of the remaining stud-
ies, k=2 (Breitenstein et al., 2016, 2021) used EZParent,
an online adaptation of the Chicago Parent Program (Bre-
itenstein et al., 2012), k=2 (Fossum et al., 2018; Sourander
et al., 2016) used the Strongest Families Smart Website
(SFSW) and k=1 each used Safecare (Carta et al., 2013),
Project PEAK (DuPaul et al., 2018), 123 Magic (Porzig-
Drummond et al., 2015), or generic PMT (Enebrink et al.,
2012).

Module Progression and Completion

There was a high degree of variability in the release of ses-
sion material and through that material within online pro-
grams in the review. A majority of studies, k=10, released
program material on a weekly or bi-weekly basis; k=4 (Day
& Sanders, 2018; Fossum et al., 2018; Franke et al., 2020;
Sourander et al., 2016) were released on a weekly basis and
k=2 (Breitenstein et al., 2016, 2021) were released on a

bi-weekly basis. Three studies (Baker et al., 2017; Enebrink
et al., 2012; Sanders et al., 2012) released their material at
less than one module every two weeks. Of the remainder
(DuPaul et al., 2018) released material flexibly across 10
sessions in a sequenced manner, and (Ehrensaft et al., 2016)
offered similar arrangements over an 8-week period. In all
cases, program material was provided to participants in a
sequenced way. Porzig-Drummond et al. (2015) provided
intervention material in the form of 2 videos over 2 weeks
and Carta et al. (2013) did not report on module progression.

A high degree of variability was also evident in relation
to completion of programs. Two studies (Breitenstein et al.,
2016; Enebrink et al., 2012) reported 100% of their partici-
pants (n=40 and n =58 respectively) completed treatment.
Of the remainder, k=6 studies had smaller sample sizes than
these two; DuPaul et al. (2018) reported 88% of the n=15
participants allocated to the treatment group completed treat-
ment, Ehrensaft et al. (2016) reported 69% of the 26 partici-
pants allocated to the treatment group completed treatment,
Porzig-Drummond et al. (2015) reported 79% of the n=43
participants allocated to treatment completed treatment and
Franke et al. (2020) reported 88% of the n =253 participants
allocated to treatment completed treatment. Day and Sanders
(2018) reported 70% of the n=157 participants in the TPOL
and 76% of the n=66 participants in the TPOLe condition
completed treatment. (Sanders et al., 2012).

The larger studies included in the review all recruited
over one hundred participants. Baker et al. (2017) reported
recruiting n =100 participants of whom 98% completed
treatment, and Carta et al. (2013) reported recruiting n=113
participants however did not report on treatment comple-
tion. (Breitenstein et al., 2021) recruited n =146 into treat-
ment of whom 58% completed treatment and both (Fossum
et al., 2018) and (Sourander et al., 2016) reported recruiting
n=232 however only (Sourander et al., 2016) reported the
successful completion of treatment, in that case of 59% of
participants.

Psychometric Assessment

Included studies utilized a range of methods to determine
if participants met inclusion criteria. The most common
method was psychometric assessment. Two measures were
predominant, the ECBI (Eyberg, 1999) was used by k=7
studies (Baker et al., 2017; Breitenstein et al., 2016, 2021;
Day & Sanders, 2018; Enebrink et al., 2012; Porzig-Drum-
mond et al., 2015; Sanders et al., 2012). The SDQ was used
by k=35 studies (Breitenstein et al., 2021; Enebrink et al.,
2012; Franke et al., 2020; Sanders et al., 2012; Sourander
et al., 2016). In each case, studies reported using subscales
or associated metrics to establish inclusion. One study each
identified and used cutoffs on additional psychometric
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assessment measures including the PPC (Day & Sanders,
2018), the Connors (DuPaul et al., 2018), the PSI (Ehrensaft
et al., 2016), the WWP and the PACS (Franke et al., 2020).
The remainder of studies (k=5) reported relying on socio-
economic or family risk factors for inclusion in their study
prior to undertaking psychometric assessment to establish
the presence of behavioral difficulties (e.g., Breitenstein
et al., 2016; Carta et al., 2013). In addition to psychometric
assessment, (k=2) studies reported assessing child disrup-
tive behavioral characteristics against DSM-4 or DSM-5 cri-
teria (Day & Sanders, 2018; DuPaul et al., 2018), however,
diagnosis was not sought in either study.

Parental Support

Additional forms of support were provided to parents par-
ticipating in some of the programs delivered in the included
studies. These included the provision of a face to face
initial session in k=35 studies (Breitenstein et al., 2016;
Breitenstein et al., 2021; Carta et al., 2013; DuPaul et al.,
2018; Ehrensaft et al., 2016); the provision of therapeutic
telephone support in k=7 studies (Carta et al., 2013; Day
& Sanders, 2018; Ehrensaft et al., 2016; Enebrink et al.,
2012; Fossum et al., 2018; Franke et al., 2020; Sourander
et al., 2016); the provision of therapeutic written support
in k=7 studies (Breitenstein et al., 2016, 2021; Ehrensaft
et al., 2016; Enebrink et al., 2012; Fossum et al., 2018;
Porzig-Drummond et al., 2015; Sanders et al., 2012); and
text prompts in k=7 studies (Breitenstein et al., 2016, 2021;
Carta et al., 2013; Day & Sanders, 2018; Ehrensaft et al.,
2016; Porzig-Drummond et al., 2015; Sanders et al., 2012).

Quality Assessment

The methodological quality of the studies retained for review
was assessed against the Cochrane Collaboration’s tool for
assessing risk of bias in RCTs (Higgins & Green, 2011).
High risk for performance bias and detection bias was iden-
tified in most studies. This was due largely to limitations
in blinding of study personnel and participants, and poten-
tial bias was identified from the use of self-report outcome
measures. This, together with the identification of other
potential forms of bias, resulted in an overall rating of high
risk for all studies. A summary of the methodological quality
of studies retained for review is presented in Table 3, and
cumulative ratings of study quality as assessed using the
Cochrane risk of bias tool for randomized trails (Higgins &
Green, 2011) is presented in Table 4.

Effect on Child Outcomes

Of the fourteen studies that were included in the review,
k=10 provided data that facilitated analysis of pre- follow-up
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within-group effects on child externalising behavior. A large
and significant overall treatment effect was evident across
studies (Hedge’s g=0.83, SE=0.17, 95%CI=0.50-1.16,
p=0.00). Within-group treatment effects for child exter-
nalising behavior represented decreases in parent report
of child externalising behavior and ranged from small to
large (Hedge’s g=0.19-2.63). Large and significant het-
erogeneity was evident (Q(9)=285.07, p=0.00) and a large
proportion of identified heterogeneity across studies was
beyond random sample variance (I*=289.42). Duval and
Tweedie’s (2000) trim and fill method indicated asym-
metry and so k=3 studies were imputed to address bias.
As a result, the point estimate increased (Q(9)=226.80,
95%CI=0.70-1.49). Egger’s intercept (Egger et al., 1997)
was non-significant indicating no remaining publication
bias (@=3.39, 95%CI= —3.14 t0 9.93, r=1.20, p=0.27).
Orwin’s failsafe N (Orwin, 1983) indicated k=500 addi-
tional studies would be required to bring the overall effect
below significance.

Post-intervention between groups treatment effects on
child externalising behavior were assessed in k=10 of the
included studies. Moderate and significant between groups
treatment effects were evident (Hedge’s g=0.42, SE=0.12,
95%CI=0.20-0.65, p=0.00) and individual effect sizes
ranged from zero to large (Hedge’s g=0.00-0.96). Effect
sizes represent reductions in parent report of child exter-
nalising behavior compared to control, and results indi-
cated moderate, significant heterogeneity (Q(9)=37.68,
p=0.00). A large proportion of heterogeneity across stud-
ies was beyond random sample variance (/*=76.11). Duval
and Tweedie’s (2000) trim-and-fill method indicated k=1
imputed study was required to address publication bias.
As a result of imputation, the point estimate decreased
marginally (Hedge’s g=0.40, 95%CI=0.20-0.61) and
heterogeneity increased to a similar extent (Q(9)=46.78,
95%CI=0.13-0.59). Egger’s intercept (Egger et al., 1997)
was non-significant indicating no publication bias (@ =2.54,
95%CI= —1.28 t0 6.37, t=1.53, p=0.167). Orwin’s failsafe
N (Orwin, 1983) indicated that k=118 studies with zero
effects would be required to reduce the overall effect below
significance.

Effect on Parenting Ability

Of the fourteen studies included in the review, k=8 provided
data that allowed analysis of pre- follow-up within-group
treatment effects on parenting self-efficacy with effects rep-
resenting increases in parent report of parenting confidence
and ability. Random effects models revealed a large and
significant treatment effect on parenting self-efficacy across
studies (Hedge’s g=0.86, SE=0.20, 95%CI=0.47-1.25,
p=0.00). Individual study within-group effects for par-
enting self-efficacy ranged from small to large (Hedge’s
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Table 3 Summary of methodological quality and risk of bias for included studies as assessed using the Cochrane risk of bias tool for randomized

trails (Higgins & Green, 2011)

Study (author, Random Allocation Blinding of Blinding Incomplete Free of selec- Free of other  Overall rating
date) sequence allo- concealed study person-  of outcome outcome data  tive reporting bias
cation (selec-  (selection nel (perfor- assessment addressed (selective
tion bias) bias) mance bias) (detection (attrition bias) reporting)
bias)

Baker et al. Low risk Low risk High risk® High risk Low risk Low risk High risk® High risk
(2017)

Breitenstein Low risk Low risk High risk® High risk! Low risk Low risk High risk! High risk
et al. (2016)

Breitenstein Low risk Low risk High risk® High risk! Low risk Low risk High risk! High risk
et al. (2021)

Carta et al. Unclear® Unclear® High risk® Low risk Low risk Low risk High risk! High risk
(2013)

Day and Sand- Low risk Low risk High risk® High risk! High risk’ Unclear" High risk’®  High risk
ers (2018)

Day and Sand- Low risk Low risk High risk® High risk! High risk Unclear” High risk™ High risk
ers (2018)
(TPOLe)

Du Paul etal. Unclear® Unclear® High risk® High risk! Unclear® Unclear" High risk"™  High risk
(2018)

Ehrensaft High risk® High risk® High risk® High risk4 Low risk Low risk High risk! High risk
et al. (2016)

Enebrink et al. Low risk Low risk High risk® High risk® High risk® Unclear” High risk" High risk
(2012)

Fossumetal. Low risk Unclear® High risk® High risk® Low risk Low risk High risk“ High risk
(2018)

Franke etal.  Low risk Unclear® High risk® High risk! Low risk Low risk High risk™  High risk
(2020)

Porzig-Drum- Low risk Low risk Unclear® Unclear® Low risk Low risk High risk® High risk
mond et al.
(2015)

Sanders etal. Low risk Unclear’ High risk® High risk4 Low risk Unclear” High risk'* High risk
(2012)

Sourander Low risk Low risk High risk® High risk® Low risk Low risk High risk! High risk

et al. (2016)

Assessment was conducted according to the Cochrane Collaboration’s tool for assessing risk of bias in RCTs (Higgins & Green, 2011)

“Did not provide adequate detail on method of randomization to establish low risk of selection bias during allocation stage

Did not provide adequate detail on allocation concealment

€ Ability to adequately blind participants, study personnel, and outcome assessment in psychological treatments is restricted

d0Outcome measures were mostly parental self-report with ingrained detection bias

¢ Analyses for child and parent outcomes conducted as intent-to-treat analyses (ITT)

f>20% participant loss and no ITT

£Did not provide adequate detail to establish low risk of attrition bias

"Difficulty in accurately assessing selective reporting due to nil study registration, retrospective registration or nil protocol publication

iConflict of interest identified

"Funding source or whether there is a conflict of interest was not disclosed

kSample higher than average SES

'Homogenous sample population will low generalisability

MSmall sample size

g=0.16-1.8). Moderate and significant heterogeneity was
evident (Q(7)=48.28, p=0.00) and a large proportion of
identified heterogeneity across studies was beyond random

sample variance (I =87.57). Duval and Tweedie’s (2000)
trim and fill method indicated no additional studies were
required to be imputed into the analysis. Egger’s intercept
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Table 4 Cumulative ratings of study quality and risk of bias as assessed using the Cochrane risk of bias tool for randomized trails (Higgins &

Green, 2011): 1 =low risk; 2=unclear risk; 3 =high risk

Bakeret al. (2017)

Breitenstein etal. (2016)

Breitenstein etal. (2021)

Cartaet al. (2013) USA

Day and Sanders (2018a)

Day and Sanders (2018b)

Du Paul et al. (2018)
Ehrensaft etal. (2016)
Enebrink etal. (2012)

Fossum et al. (2018)

Franke et al. (2020)

Porzig-Drummond et al.
(2015)

Sanderset al. (2012)

Sourander et al. (2016)

1Sited€%o=4€%oSite 1 includes UAI 14€%0=4€%"Dr. Isaac Cohen AlcahA©" UAI and Rodolfo Robles Hospital. Site 2 includes UAI

24€%0=4€%o"Dr. Carlos Rodolfo MejAa" UAI and Roosevelt Hospital

"McNemar exact test was used when comparing LAM test alone and LAM test after I+-mannosidase treatment

(Egger et al., 1997) did not differ significantly from zero
indicating limited asymmetry in the funnel plot (a=6.40,
95%CI= —2.50to 15.29, t=1.85, p=0.12) and the original
overall effect size and level of publication bias were main-
tained. Orwin’s failsafe N (Orwin, 1983) indicated k=229
additional studies with zero effect would be required to bring
the overall effect under significance.

Data appropriate to the analysis of post-intervention
between-group effects on parenting self-efficacy was derived
from k=7 studies included in the review. Random effects
models revealed a moderate and significant overall treat-
ment effect across studies (Hedge’s g=0.37, SE=0.14,
95%CI=0.10-0.63, p=0.01). Individual between-group
treatment effects for parenting self-efficacy represented
increases in parent report of parenting skills and ability com-
pared to control and ranged from small to large (Hedge’s
g=0.02-0.86). Moderate and significant heterogeneity
was evident (Q(6)=23.34 p=0.00) and a large propor-
tion of identified heterogeneity across studies was beyond
random sample variance (?=74.29). Duval and Tweedie’s
(2000) trim and fill method indicated k=2 studies should
be imputed to address publication bias. Egger’s intercept
(Egger et al., 1997) was non-significant indicating a lack of
asymmetry in the funnel plot (a=5.23, 95%CI=0.83-11.30,
t=2.22, p=0.08). A reduction in effect size (Hedge’s
2=0.21, 95%CI= —0.06 to 0.49), and an increase in het-
erogeneity (Q(6)=39.13, p=0.00) resulted from imputation.
Orwin’s failsafe N (Orwin, 1983) indicated k=39 additional
studies with zero effect would be required to bring the over-
all effect below alpha.

Of the fourteen studies that were included in the review,
k=4 provided data that allowed analysis of pre- follow-up
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within-group effects on parent—child relational development
within the context of family systems environments. A small
and non-significant within groups pooled effect was evi-
dent (Hedge’s g=0.68, SE=0.08, 95%CI= —0.09 to 0.30,
p=0.41). Individual study effects ranged from Hedge’s
g£=0.02-0.20 and small and non-significant heterogeneity
was evident (Q(3)=0.86, p=0.86). The I* statistic indicated
no heterogeneity across studies beyond that attributable to
random sample variance (7=0.00). Duval and Tweedie’s
(2000) trim and fill method indicated k=1 study should be
imputed to address publication bias identified in favor of
a bias toward positive findings. Egger’s intercept (Egger
et al., 1997) was not statistically significant, (a=1.28,
95%CI= —3.29 t0 5.85, t=1.20, p=0.35). The addition of
k=1 study resulted in a reduction in effect size (Hedge’s
£=0.05, 95%CI= —0.10 to 0.20), and an increase in het-
erogeneity (Q(3)=1.25, p=0.00).

The same k=4 studies were included in between groups
analyses of treatment effects on parent—child relational
development. A small and non-significant between groups
pooled effect was evident (Hedge’s g=0.07, SE=0.08,
95%CI= —0.10 to 0.23, p=0.42) and a range of individual
study effects were identified (Hedge’s g=0.02-0.21). Small
and non-significant heterogeneity was evident between
groups (Q(3)=0.74, p=0.86). The P statistic indicated lim-
ited dispersion beyond random sample variance (=0.00).
Duval and Tweedie’s (2000) trim and fill method indicated
that k=1 study should be imputed to address asymmetry
in the funnel plot. Following that, Egger’s intercept (Egger
et al., 1997) was statistically non- significantly (a=0.77,
95%CI= —4.95t0 6.48, t=0.58, p=0.62) indicating publi-
cation bias was addressed through imputation. The addition
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of k=1 study resulted in a marginal increase in effect size
(Hedge’s g=0.10,95%CI= —0.03 to 0.23), and an increase
in heterogeneity (Q(3)=1.28, p=0.00).

Effect on Parent Outcomes
Parent regulation—Anger

Of the fourteen studies that were included in the review,
k=7 provided data that allowed analysis of pre- follow-up
within-group effects on parent regulation of anger. Random
effects models revealed a moderate yet significant overall
treatment effect within studies (Hedge’s g =0.40, SE=0.06,
95%CI=0.24-0.48, p=0.00). Individual treatment effects
for parenting knowledge and skills had a broad range
(Hedge’s g=0.26-0.66) with effects representing decreases
in parent self-report of anger. Small and statistically non-
significant heterogeneity was present (Q(5)=3.40, p=0.64),
and the I statistic indicated no dispersion beyond random
sample variance (7=0.00). Duval and Tweedie’s (2000)
trim and fill method resulted in k=3 studies being imputed
to address publication bias. As a result, the point estimate
decreased and the Q value increased (Hedge’s g=0.30,
0=17.83). Egger’s intercept (Egger et al., 1997) was statis-
tically significant indicating the presence of publication bias
(a=2,18, 95%CI=1.50-2.85, t=8.95, p=0.00). Orwin’s
failsafe N (Orwin, 1983) indicated k=53 additional studies
with zero effect would be required to bring the overall effect
below significance.

Post-intervention between groups treatment effects on
parent regulation of anger were assessed in k=6 of the
included studies. Random effects models revealed a mod-
erate and statistically significant between groups treat-
ment effect across studies (Hedge’s g=0.50, SE=0.15,
95%CI1=0.20-0.79, p=0.00). Individual effect sizes ranged
from small to large (Hedge’s g=0.21-1.80) and represent
post treatment reductions in parent anger. Moderate and sig-
nificant heterogeneity was evident (Q(7)=24.23, p=0.00),
and the I* statistic indicated dispersion beyond random
sample variance (I*=79.37). Inspection of the funnel plot
indicated the presence of publication bias in favor of studies
reporting reductions in parent anger. Duval and Tweedie’s
(2000) trim and fill method resulted in the imputation of
k=2 studies, and, as a result, the overall effect size increased
(Hedge’s g=0.70, 95%CI=0.35-1.05) as did heterogene-
ity (Q=286.58). Egger’s intercept (Egger et al., 1997) was
significantly different from zero indicating the presence of
asymmetry in the funnel plot (¢ =4.15, 95%CI= —1.09 to
9.09, t=2.20, p<0.09). Orwin’s failsafe N (Orwin, 1983)
indicated k=65 additional studies with zero effect would
be required to bring the overall effect below significance.

Parent Regulation—Stress

Of the fourteen studies that were included in the review,
k=9 provided data that facilitated analysis of pre- follow-
up within-group effects on parent regulation of stress.
Random effects models indicated a moderate and signifi-
cant overall treatment effect (Hedge’s g=0.41, SE=0.09,
95%CI=0.23-0.60, p=0.00). Individual treatment effects
for parenting knowledge and skills had a broad range
(Hedge’s g=0.07-1.11) with effects representing decreases
in parent self-reported levels of stress. Heterogeneity was
small-moderate and significant (Q(8)=20.63, p=0.01). Dis-
persion was large and beyond that anticipated to result from
random sample variance (I?=61.23). Duval and Tweedie’s
(2000) trim and fill method did not indicate the imputation
of any studies. As a result, the adjusted effect size remained
constant. Egger’s intercept (Egger et al., 1997) was just sta-
tistically non-significant indicating the absence of asymme-
try in the funnel plot (@ =2.66, 95% CI= —0.10 to 5.41,
t=2.28, p=0.05). Orwin’s failsafe N (Orwin, 1983) indi-
cated k=104 additional studies with zero effect would be
required to bring the overall effect below alpha.

Post-intervention between groups treatment effects on
parent regulation of stress were assessed in k=10 of the
included studies. Random effects models revealed a mod-
erate and statistically significant between groups treatment
effect across studies (Hedge’s g=0.28, SE=0.05, 95%
CI=0.19-0.38, p=0.00). Individual effect sizes ranged from
small to large (Hedge’s g =0.04-0.58). Effect sizes represent
post treatment reductions in parent anger and inspection of
the funnel plot suggested the presence of publication bias in
favor of studies reporting reductions in stress. Heterogeneity
was small and non-significant (Q(9)=5.93, p=0.75). The P
statistic indicated no dispersion beyond random sample vari-
ance (I=0.00). Duval and Tweedie’s (2000) trim and fill
method indicated that k=4 studies should be imputed; this
resulted in a reduction in the effect size (Hedge’s g=0.21)
and an increase in heterogeneity (Q(9)=13.97). Egger’s
intercept (Egger et al., 1997) was nonsignificant (a«=0.50,
95% Cl= —1.24 to 2.24, t=0.66, p=0.53) indicating a
lack of publication bias. Orwin’s failsafe N (Orwin, 1983)
indicated k=70 additional studies with zero effect would be
required to bring the overall effect below alpha.

A summary of the within and between groups treatment
effects, together with heterogeneity data, is presented in
Table 5. The strongest effects were demonstrated within
and between groups for child behaviour and parenting self-
efficacy. Moderate and statistically significant effects were
also demonstrated within and between groups for the parent
emotion regulation analyses. Statistically non-significant
treatment effects were evident for parent—child relational
development. Significant heterogeneity was indicated in
child behaviour and parenting self-efficacy analyses, and in
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Table 5 Within and between groups effects of intervention on outcomes

n-studies Hedges-g SE 95% C1 z value Q P
Child behavior within 10 0.83%#s#* 0.17 0.50-1.16 4.99 0(9)=85.07%*%** 89.42
Child behavior between 10 0.42%3%:* 0.12 0.20-0.65 3.67 Q(9)=37.68*** 76.11
Parenting self-efficacy within 8 0.86%** 0.20 0.47-1.25 4.28 Q(7)=48.28%*** 87.57
Parenting self-efficacy between 7 0.37%#%% 0.14 9.10-0.63 2.71 Q(6)=23.34%%* 74.29
Parent—child relational development within 4 0.68 0.08 —0.09 to 0.30 0.83 Q(3)=0.86 ns 0.00
Parent—child relational development between 4 0.07 0.08 —0.10t0 0.23 0.81 Q(3)=0.74 ns 0.00
Parent emotion regulation—anger within 7 0.40%** 0.06 0.24-0.48 5.85 Q(5)=3.40ns 0.00
Parent emotion regulation—anger between 6 0.50%** 0.15 0.20-0.79 6.49 Q(7)=24.23%*%* 79.37
Parent emotion regulation—stress within 9 0.41%%* 0.09 0.23-0.60 4.37 Q(8)=20.63**%* 61.23
Parent emotion regulation—stress between 10 0.28%** 0.05 0.19-0.38 5.68 Q(9)=5.93ns 0.00

the between groups analysis for parent anger and the within
groups analysis for parent stress. By contrast, significant
heterogeneity was not evident in either parent—child rela-
tional development analysis, the within groups parent emo-
tion regulation-anger analysis or the between groups parent
emotion regulation—stress analysis.

Moderation Analyses

The potentially moderating influence of variables associated
with treatment outcome were assessed in two ways. Varia-
bles that were represented by continuous data were assessed
with meta-regression; categorical variables were assessed
with sub-group analyses undertaken at the study level. The
potential moderators that were identified in this review and
explored in moderation analyses are presented in Table 6.

Continuous Moderators

Of the potential continuous moderators identified, three
were found to significantly moderate study outcomes. The
number of sessions provided to parents significantly moder-
ated parent self-efficacy within groups (f=0.44, SE=0.09,
p=0.00) such that the greater the number of sessions that
better parents report of their effectiveness. The number of
parent participants in each study identified as a modera-
tor in terms of child outcomes within groups (= —0.00,
SE=0.00, p=0.03), parents report of their effectiveness
between groups (= —0.00, SE=0.09, p=0.00) and par-
enting stress within groups (= —0.00, SE=0.00, p=0.00),
such that the greater the number of participants the smaller
the effect. Level of parent education was also found to mod-
erate child outcomes within groups such that the greater
the level of education the greater the effect size (#=0.02,
SE=0.01, p=0.02).
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Categorical Moderators

Categorical moderators were also assessed for their influ-
ence on outcomes. The inclusion of a face-to-face initial
session with participants was found to positively and signifi-
cantly influence within and between groups child outcomes
(Q(1)=8.29, p=0.00; O(1)=8.28, p=0.00), within and
between groups parent self-efficacy outcomes (Q(1)=6.44,
p=0.01), (Q(1)=34.47, p=0.00 respectively), and parents
within groups parent stress (Q(1)=4.46, p=0.04), such that
greater effect was evident with the inclusion of an initial
face to face session. The provision of therapeutic clinical
support in addition to material provided in session was also
found to significantly moderate parent stress between groups
(Q(1)=4.46, p=0.04), such that the provision of support
increased effect between groups.

Discussion

This systematic review and meta-analysis sought to synthe-
size the findings of prospective longitudinal research into the
effectiveness of online programs of behavioral family inter-
vention. The review identified k = 14 prospective longitudi-
nal studies published between 2000 and 2022 that reported
on the effectiveness of online programs. Child participants
in the studies were aged between 2 and 12 years and program
data was required to have been reported pre- and post-treat-
ment, and at follow-up. Three distinct domains of function
were assessed in the review. First, child treatment outcomes
were assessed as the potential for programs to demonstrate
change in disruptive child behavior. Second, parenting abil-
ity was assessed as the potential for programs to facilitate
change in parenting self-efficacy, and to result in change in
the quality of parent—child relational development. Finally,
parent outcomes were assessed as change in parents’ capac-
ity to regulate emotion in the form of stress and to control
behavior in the form of anger. Review findings indicated
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that outcomes may be moderated by some continuous and
categorical variables.

Child Behavior

Online programs of behavioral family intervention included
in the review demonstrated the greatest benefit on disrup-
tive child behavioral outcomes. A broad range of treatment
effects were evident both within and between groups. The
review identified a large and statistically significant pre- fol-
low-up within groups treatment effects across studies and a
moderate and statistically significant between groups post
treatment effect across studies. Large and statistically sig-
nificant heterogeneity was present within groups and mod-
erate and statistically significant heterogeneity was present
between groups. The moderating effects of two variables
were found to influence child behavioral outcomes within
groups: smaller effects were identified in studies with greater
numbers of participants, and the inclusion of an initial face-
to-face session improved within groups child outcomes.
Between groups, level of parent education, the inclusion of
an initial face to face session and the inclusion of pre-session
text prompts statistically significantly improved outcomes.

Parenting Ability

Online programs of behavioral family intervention also had
a beneficial effect on parenting ability, albeit to a lesser
extent than that demonstrated for child behavior. Large and
statistically significant within groups treatment effects and
moderate and statistically significant between groups treat-
ment effects were evident on parent report of self-efficacy.
In both cases, moderate and significant heterogeneity was
present. The moderating effects of four variables were evi-
dent on outcome. Within groups, outcomes were improved
by more sessions and the inclusion of an initial face-to-face
session. Between groups, smaller effects were identified in
studies with greater numbers of participants, however they
were also improved with the inclusion of an initial face-to-
face session.

Online programs of behavioral family intervention
included in this review were less able to demonstrate ben-
eficial treatment effects on parent—child relational quality.
Only k=4 studies provided data that assessed parent—child
relational quality, suggesting it may not be widely regarded
as key to program efficacy. Individual studies included in
the review showed a range of treatment effects, however
small and non-significant overall within and between groups
treatment effects were evident. Small and non-significant
heterogeneity was also demonstrated both within and
between groups. Moderation analyses did not reveal any
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statistically significant continuous or categorical modera-
tors on outcome.

Parent Outcomes

Online programs of behavioral family intervention had ben-
eficial treatment effects on parent regulation of anger. The
review identified moderate and statistically significant within
and between groups treatment effects. Moderate and statisti-
cally significant heterogeneity was present both within and
between groups. No moderating effects of treatment out-
come were identified for either within or between groups
outcomes.

Online programs of behavioral family intervention also
had a beneficial effect on parent regulation of stress. The
review identified a moderate and statistically significant
within groups treatment effect and a small and statistically
significant between groups treatment effect. Small yet statis-
tically significant heterogeneity was present within groups
however in the between groups it was small and non-signif-
icant. Within groups, smaller treatment effects were identi-
fied in studies with greater numbers of participants, and the
inclusion of an initial face-to-face session improved treat-
ment outcomes. Between groups, the addition of therapeu-
tic telephone support was also found to improve treatment
outcomes.

Conclusion

Traditionally, the primary purpose of online programs of
behavioral family intervention has been to demonstrate
change in child behaviour. As research has increased
knowledge about the mechanisms that return such change
for children, the scope of programs of behavioral family
intervention has broadened. In addition to understanding the
importance of operant principles and the potential of social
learning (Bandura, 1977; Skinner, 1969), we now have
increased knowledge about the fundamental importance of
parent—child relational capacity (Burke et al., 2002; Kjgbli
et al., 2023). Child development is dependent on experience,
and developmental experience is gained within relationships
(Pollak, 2003). Parent—child relationships underpin behav-
ioral family systems (Geeraerts et al., 2021) and are essen-
tial to child social, emotional, and behavioral functioning
(Kjgbli et al., 2023). Few programs included in this review
reported on change in parent—child relational quality, and
none were identified as including treatment components spe-
cifically directed at influencing those relationships. Poten-
tial therefore exists to increase the effectiveness of online
programs of behavioral family intervention by developing
parent—child relational quality.
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A second way that knowledge about parent—child rela-
tional development has potential to inform programs of
behavioral family intervention is through parents’ own
capacity to regulate emotion. Parents’ emotion regulation
influences child development (Crespo et al., 2017). Toddlers
whose relational experience is characterised by regulated
emotion have better developmental, regulatory, and rela-
tional outcomes than toddlers whose developmental expe-
rience is characterised by dysregulation or reactive emo-
tion (Crespo et al., 2017; Zimmer-Gembeck et al., 2017).
Children experience their caregivers’ regulation, and their
own regulatory systems are crafted in kind (Feldman, 2016;
Morris et al., 2017). For instance, evidence suggests that
engagement by a caregiver whose sympathetic nervous sys-
tem is aroused will engender sympathetic arousal in a child
in response. Repeated interactions characterised by sympa-
thetic arousal in a caregiver will result in the relationally
based organization of neural networks in the child, and their
subsequent manifestation in cognitive and behavioural terms
(Feldman, 2016). In practice, emotion regulation represents
the continual interplay between sympathetic and para-
sympathetic processes, temperamental vulnerabilities and
strengths, and relationally driven experience that contributes
to bio-behavioural, relational, and cognitive development
(Feldman, 2016). These processes revolve primarily around
the capacity for the expression and regulation of emotion
within the family system, the development of child regula-
tion as a result of processes of parent—child co-regulation
(Schore, 2005; Somers et al., 2021), and the extent and man-
ner in which regulation/dysregulation influences/is influ-
enced by relational transactions within that system (Hajal
& Paley, 2020; Morris et al., 2017). It is for these reasons
that current programs of preventative intervention for child
social, emotional and behavioural difficulties that are devel-
oped on the basis of current evidence consider parental emo-
tion regulation as a key target of intervention in addressing
family systems that inadvertently engage undesirable child
behaviour (McAloon & Lazarou, 2019).

Successfully translating the regulation of parent emotion is,
perhaps, even more important in online programs of behavio-
ral family intervention when assisting parents to respond to
child social, emotional, and behavioral functioning they want
to see decrease. Often articulated as bad behavior, parental
dysregulation may accompany parent engagement of children
in response to behavior parents want to see less of. Success-
fully imparting regulatory strategies to reduce the contingently
reinforcing potential of parental engagement of undesirable
child behavior may assist in reducing that behavior once treat-
ment components directed at increasing desirable child behav-
ior have been delivered. Thus, the developmental implications
of effective interventions directed at achieving parent emo-
tion regulation in the context of child observational learning,

and in addressing undesirable child behavior, are potentially
significant.

Finally, the moderators of treatment outcome reported in
this review have important implications for online programs.
The quality of treatment-based research, particularly with
respect to sample size, is already extensively documented.
Underpowered studies have potential to misreport effects and
therefore potentially bias evidence. The estimation of a num-
ber of sessions that can successfully embed change, together
with the addition of an initial face-to-face session, and the
provision of text reminders, have demonstrated potential to
improve treatment outcomes. Certainly, families will con-
tinue to present with a range of educational backgrounds and
qualifications. These characteristics assist in aligning our
understanding of manualized programs with the knowledge
that different clients will benefit from differing translations
of program content and research evidence. Ultimately, this
review assists in reminding us that manualized programs of
behavioral family intervention that must fit the client. It is
seldom the client who should fit the manual.

Limitations and Future Directions

This review has some noteworthy limitations and some
key implications for future work in the area. To review as
homogeneous a range of research as possible, the review
constrained the included studies to prospective longitudi-
nal research that included randomization and inactive com-
parison groups. This aim was largely achieved; however, it
may be that important research was not reviewed because
of stringent inclusion/exclusion criteria. For instance, it is
important to acknowledge that family behavioral systems,
and therefore family behavior, functions consistent with the
cultural origins of those systems and the cultural influences
on those systems. The review may be limited in its ability
to identify research culturally diverse research important to
our understanding about generalizing findings to culturally
diverse populations and societies.

The review also sought to assess the effectiveness of
online programs of behavioral intervention. It is timely that
a review of this body of work is undertaken. Online pro-
grams of behavioral intervention are currently extensively
used and the importance of parent relational and regulatory
behavior for optimal child development cannot be under-
stated. The authors’ intention in limiting the review to online
programs is not to suggest that there are substantial theoreti-
cal or empirical differences between online and face-to-face
modes of delivery. Rather, the intention was to acknowledge
that the online delivery of programs of behavioral family
intervention may currently be regarded as a mode of treat-
ment delivery in its own right.

@ Springer



546

Clinical Child and Family Psychology Review (2024) 27:523-549

The review holds significant implications for the contin-
ued development of online programs of behavioral family
intervention. These revolve around the importance of nur-
turing parent—child relational characteristics that facilitate
optimal child development (Kaehler et al., 2016). Family
environments may be regarded as functional behavioral
systems that are characterised by the qualities of the inter-
personal relationships of which they are comprised (Kjgbli
et al., 2023). It has also been acknowledged that relational
interactions within family environments are transactional,
and that transactional processes in the context of behavioral
family systems influence child development and adaptation
(Kochanska et al., 2019; Newton et al., 2014). In a reciprocal
fashion, they also have the potential to influence parent func-
tioning and parenting behavior. It is of central importance
to acknowledge that one of the functions of parents within
behavioral family systems is to nurture the transactional rela-
tionships within those systems. Explicitly articulating and
assessing this within online programs of behavioral family
intervention has potential to convey to parents the potential
they hold in facilitating child social emotional and behavio-
ral change (Kjgbli et al., 2023; Leijten et al., 2019).

Summary

Results from this study inform the future of online programs
of behavioral family intervention. We reviewed current pro-
spective longitudinal research about online programs of
behavioural family intervention in terms of child outcomes,
parenting ability and parent outcomes. The review synthe-
sized findings of k= 14 studies published between 2000 and
2022 that reported on the effectiveness of online programs
of behavioral family intervention. We assessed these findings
in light of current research about the relational basis of child
development, and the role of parent emotion regulation in
the development of child emotion regulatory capacity. The
review emphasized the central importance of parent—child
relationships in facilitating change in child functioning, and
parents’ capacity to regulate emotion as key to optimal child
development. The review also indicated that outcomes may
be moderated by factors such as methodological, therapeutic,
and programmatic characteristics. The review emphasized
that parent—child relational development and parental regu-
lation are central in influencing behavioral family systems,
and, therefore, child development. These factors therefore
warrant further research attention and consideration in the
future development of online programs of behavioral family
intervention.
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