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Abstract

Background: Parenting interventions offer opportunities for reducing emotional problems in children and adolescents,
based on addressing parental risk and protective factors. Online parenting interventions were developed more recently
to increase access to interventions for parents, and the aim of this systematic review and meta-analysis is to investigate
their efficacy.

Methods: We conducted a meta-analysis pooling studies that tested online parenting interventions having as outcome
emotional problems in children/adolescents. We considered as secondary outcome parent mental health and moderation
effects for the type of population, intervention characteristics, and risk of bias.

Results: Thirty-one studies met the inclusion criteria and were included in the meta-analysis. For child/adolescent
emotional problems, at post-intervention, |3 studies were pooled, yielding an ES of g=-0.26 (95% CI [-0.41, —0.11];
p <.001I) favoring the online parental interventions over wait-list, while at follow-up five RCTs were pooled, yielding
an ES of g=-0.14 (95% CI [-0.25, -0.02]; p=.015) favoring the parental online interventions over wait-list. Moderation
analyses suggest that longer online parenting programs are more effective in improving child emotional problems.
Conclusions: Online parent programs have positive effects on reducing emotional symptoms in children and adolescents.
Future research will need to develop and investigate the efficacy of the programs that can personalize their contents
and delivery methods.
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that interparental conflict, parental over involvement, and
averseness contribute significantly to the development of
emotional disorders in childhood. At the same time, it was

Introduction

Emotional disorders are the most common mental health
problems affecting youths, with percentages of 10% up to
20% of the youths meeting the criteria for anxiety or depres-
sion disorders at any point during childhood and adoles-
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cence (Gore et al., 2011). Moreover, studies report a high
degree of co-morbidity of emotional disorders with behav-
ioral disorders during childhood and afterwards (Ogundele,
2018). Consequently, childhood mental disorders are asso-
ciated with negative outcomes, such as a considerable
degree of lifetime persistence, greater symptom severity,
social, and academic impairments (Kessler et al., 2012).
The role of parenting as both protective and risk factor
for emotional disorders in childhood has been well docu-
mented. Indeed, a recent review (Yap et al., 2014) showed
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found that parental dimensions such as warmth, monitor-
ing, and autonomy granting can function as protective fac-
tors for anxiety and depression in youths. Thus, compelling
evidence (see Cairns et al., 2014) suggests that by target-
ing modifiable parenting factors, emotional disorders in
youths could be prevented and addressed in the long run.

Parenting interventions or programs (e.g. skills train-
ing) are evidence-based psycho-educational interventions
that target the improvement of parent practices for address-
ing child mental health concerns. Cognitive-behavioral
parent programs are currently considered treatment of
choice for child behavioral disorders (NICE Clinical
Guidelines, 2017). While studies have systematically
shown that parenting programs can be effective for improv-
ing long-term child behavioral outcomes across develop-
ment, positive results have been also delineated for child
emotional symptoms (Cairns et al., 2014; Dishion et al.,
2016; Stormshak et al., 2018). Moreover, among the inves-
tigated mechanisms of such programs, parental distress,
and depression have been documented to moderate their
efficacy, suggesting that they can block the intergenera-
tional transmission of emotional difficulties.

Since the internet is considered a popular source of
information for parents, online parenting interventions
have been developed to increase their accessibility. Many
parent program curricula have online, or computerized ver-
sions and their efficacy has been well documented in terms
of reducing child behavioral disorders, and in improving
parenting practices and distress (see Florean et al., 2020;
Spencer et al., 2020; Thongseiratch et al., 2020), physical,
and psychological health (Flujas-Contreras et al., 2019).
There have been a few initiatives so far to develop or adapt
parent program curricula for addressing child emotional
disorders. The Partners in Parenting (PiP) program is such
a curriculum (Yap et al., 2017, 2018), which builds on
recent advances on parent risk and protecting factors for
emotional disorders in youths to automatically tailor the
program based on parents’ identified improvement areas.
The PiP was found effective in improving parenting, with
long term reduction in terms of adolescent depressive
symptoms (Yap et al., 2019). The REThink Parenting is
another such initiative which was adapted based on the
Rational Positive Parenting Program (David, 2019) to
address child emotional disorders, using the multi-level tai-
loring assessment of PiP, and capitalizes besides addressing
risk/protective parenting on addressing parent early mala-
daptive schemas and effectively responding to own and
child emotional needs.

In this meta-analysis we aim at analyzing the efficacy
of online parenting interventions that target emotional dis-
orders in children and adolescents. We aimed to respond to
the following questions: 1. What is the efficacy of online
parental interventions that are delivered online in prevent-
ing or reducing (a) child/adolescent emotional disorders or
internalizing problems as a cluster, but also specifically

child anxious or depressive symptomatology when consid-
ered separately? and (b) parental mental health problems
and/or emotional distress; 2. How does the efficacy of
online parental interventions vary as a function of different
moderators, namely clinical status of the children, the type
of control group (i.e. passive control groups like waitlist vs
active interventions), the age of the children, intervention
duration (i.e. number of sessions), study quality (as indi-
cated by the risk of bias score), and if there is a directed
focus of the intervention on child emotional health or the
program is focused on child behavior problems?

Method

Identification and selection of studies

The meta-analysis was prospectively registered
(PROSPERO registration number CRD42022303170).
Potentially relevant studies were identified following a
comprehensive search of the PsychINFO, PubMed,
Scopus, Cochrane Central Register of Controlled Trials
(CENTRAL) and Web of Science databases through
December 2021. The search was subsequently updated in
September 2022. We also inspected references from the
most recent systematic reviews and meta-analyses (Florean
et al., 2020; Flujas-Contreras et al., 2019; Thongseiratch
et al., 2020). We employed the following string in search-
ing through the databases: (emotional disorder OR inter-
nalizing OR depressive disorder OR depressi* OR anxi*
OR anxiety OR anxiety disorder) AND (program OR
training OR education* OR intervention*) AND (parent*)
AND (online OR internet OR web OR mobile).

Studies were included if they were (a) randomized con-
trolled trials (RCTs) in which (b) an online or technology-
mediated parenting intervention was compared with (c)
any passive control (no treatment, waitlist) or active con-
trol comparators (treatment/care as usual, placebo, biblio-
therapy, and face-to-face interventions), but not another
online treatment/intervention in order to (d) improve child/
adolescent emotional problems (i.e. internalizing prob-
lems and anxious/depressive symptomatology) and/or
parental distress, anxious and/or depressive symptomatol-
ogy. We also included studies in which an online parental
intervention was employed for improving outcomes other
than child/adolescent emotional problems (such as behav-
ior problems), but which reported on parental distress,
anxious, and/or depressive symptomatology. We excluded
studies that included parents of children with traumatic
brain injury, chronic pain, intellectual disabilities, Down
syndrome, or cancer, due to primary focus on coping with
the condition. Two researchers (MD and IM) indepen-
dently screened all abstracts, subsequently examined full
texts and selected eligible RCTs. All disagreements were
resolved by discussion and consultation with a third author
(LAF) until consensus was reached.
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Quality assessment and data extraction

For quality assessment we used the Risk of Bias (RoB)
assessment tool, developed by the Cochrane Collaboration
(Higgins et al., 2016), which assesses possible sources of
bias in RCTs. We rated the following domains: (a) random
sequence generation, (b) allocation concealment, (c¢) blind-
ing of participants and personnel, (d) blinding of outcome
assessors, (e) incomplete outcome data, and (f) selective
outcome reporting. For domain (d), participants were con-
sidered their own assessors if they completed self-report
scales (Higgins et al., 2016), with ratings of low risk given
if they were blinded to the intervention. Domain (¢) was
assessed as low risk if all randomized participants were
included in the analysis, through the use on an intent-to-
treat (ITT) approach or all data was available. Domain (f)
was assessed as low risk if primary and secondary out-
comes were pre-specified in a prospectively registered
protocol or trial registration, with no substantial changes
between registration and publication.

For each of the included studies, we extracted (a) the
identification data (i.e. first author, publication year), (b)
intervention target (if the study targeted children’s behav-
ior problems/parental mental health or targeted children’s
internalizing problems/parental mental health), (c) chil-
dren’s primary symptoms, (d) children’s mean age, (e) the
technology that was employed in delivering the parental
intervention, (f) the intervention type (i.e. self-directed or
therapist-assisted), (g) the intervention modality (i.e.,
standard intervention or tailored intervention), (h) the
name of the intervention, (i) the intervention focus (deliv-
ered only to parents or to parents plus children), (j) the
number of sessions/intervention modules, (k) control
group type, and (1) the risk of bias score (computed by
attributing 1 point for each domain rated as low risk of bias
and then computing a sum, for each study). Moreover, we
extracted data related to the clinical status of the sample
that was employed in the primary studies. The samples
were considered to have clinical or non-clinical status
based on the presence or absence of a formal diagnosis
(i.e. when it was mentioned that they met the diagnostic
criteria on a validated clinical instrument).

Meta-analysis

We computed effect sizes (ES) for each comparison
between an online parental intervention and a passive or
active control condition or between an online parental
intervention and all aggregated control conditions, both at
post-intervention (in case of sensitivity and subgroup
analyses) and at follow-up, with the magnitude of the ES
being directly proportional with the magnitude of the dif-
ference between conditions. Hedge’s g was chosen as the
indicator for the ES, having the advantage that it accounts
for bias in small samples (Hedges & Olkin, 1985). ESs

were computed from means, standard deviations, and
sample sizes. A statistically significant negative value of
the ES is indicative of the superiority of the online paren-
tal intervention over the control condition. If this data was
not available, the ES was computed by using the available
statistics (e.g. t-values for group comparisons, p-values,
and sample sizes). For each study, outcomes from an
intention-to-treat analysis were preferred, while com-
pleter samples were used only when intention-to-treat
samples were not provided.

Given the variability of the outcomes, we grouped them
in (1) child emotional problems (which were split, in subse-
quent sensitivity analyses, in child emotional symptoms,
child anxiety symptoms, and child depressive symptoms),
(2) parental distress, (3) parental anxiety symptoms and (4)
parental depression symptoms. If a study used more than
one outcome from the same category or if the same out-
come was measured by more than one instrument, an aver-
age ES was computed using the procedure provided by the
Comprehensive Meta-Analysis software (Borenstein et al.,
2009), that assumes a correlation of 1 between outcomes.

As a considerable degree of heterogeneity between
studies was expected, we employed a random-effects
model in all analyses. Heterogeneity was quantified with
the /7 statistic, where a value of 0% indicates no observed
heterogeneity, <25% indicates low heterogeneity, <50%
indicates moderate heterogeneity, and 75% and above
indicates high heterogeneity. In order to further investigate
possible sources of heterogeneity, we conducted sensitiv-
ity and subgroup analysis, where possible (i.e. subgroup
analyses were conducted if we had at least four studies per
subgroup; Fu et al, 2011). Meta-regressions were
employed for testing the potential influence of continuous
moderators, using a restricted maximum likelihood model
with the Knapp-Hartung method (Borenstein et al., 2009).
Publication bias was evaluated via a visual inspection of
the funnel plots, while we also employed the Duval and
Tweedie trim and fill procedure (Duval & Tweedie, 2000)
of investigating small study effects.

All analyses were conducted with Comprehensive
Meta-Analysis (CMA version 3.3.070) and Stata (Stata
SE, version 16).

Results

Selection and inclusion of studies

The search generated 4,586 records, with four other
records identified through other sources, of which 2,466
records remained after duplicate removal. We excluded
2,384 records, based on title and abstract inspection, and
examined the full text for 82 articles. Figure 1 reports the
flowchart of the inclusion process following the PRISMA
guidelines (Moher et al., 2009). Following the additional
elimination of 51 articles, we retained 31 articles that met
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Figure |. PRISMA study flow chart.

the inclusion criteria, one of which represented a 12-month
follow-up for one of the retained articles (Table 1).

Characteristics of the included studies

The 30 RCTs included 33 relevant comparisons, with
2,148 participants in the online parental conditions and
2,217 participants in the passive or active control condi-
tions, at post-intervention. The most frequent primary
symptoms of the children/adolescents were behavioral
problems (in 14 out of the 30 RCTs). Only 10 out of 30 of
the parent programs had, as their focus, targeting emo-
tional disorders in children (e.g. anxiety and depression) or
parent emotional outcomes (e.g. parent distress), while the
others were programs targeting primarily child behavior
problems. The most used technological avenue through
which interventions were delivered was some type of
online web-based platform (in 25 out of the 30 RCTs).
Most of the parental interventions were self-directed (in 22
out of the 30 RCTs), while most of the online interventions
offered no participant-tailored content and/or feedback (in
22 out of the 30 RCTs). In all RCTs the online parental
intervention was delivered exclusively to the parents,
without engaging the children/adolescents directly and the

most used control group type was the waitlist (in 17 out of
the 30 RCTs). The active controls consisted of attentional
control, parent education, self-help contents (e.g. work-
book), or face to face parent programs. Thirteen studies
employed a follow-up measurement, with follow-up
lengths varying between 3 and 12months, the most
employed follow-up duration being 6 months (in 6 stud-
ies). Only two studies were three-armed RCTs which
employed both wait-list and active control arms (Table 1).

Risk of bias of the included studies

Most of the studies were rated as having an unclear or ele-
vated risk of bias in three of the six domains (Figure 2).
Only two studies were rated as having low risk of bias on
all six domains, while six studies were rated as having low
risk of bias on five out of the six domains. For sequence
generation and allocation concealment, 18 out of the 30
RCTs were rated as having a low risk of bias, while in only
8 RCTs the participants, personnel and outcome assessors
were blinded to the intervention. Most of the studies pre-
sented complete data or used an intent-to-treat approach (in
25 out of the 30 RCTs), while only 10 studies were rated as
having a low risk of bias for the selective reporting domain.



David et al.

(panunuo))

Yajeay |eauaw [eaud.ed

€ IM L siud.ed dajduy aits as aod 909 Jo/pue swajqo.d Juizijeu.aiu| dg  (4107) 'Te 30 ®Ismeioly
Ya[eay [eausw [eaud.ed
S oV 0l siua.ed [03030.4 payiun aits V1l dM+ddv 91T Jo/pue swajqo.d IoiAeyag SN (T207) e 32 uouunydely
yI[eay [eausw [eauaded
| DV IM 0l siuaed  s3fe] AILIXuy PlIYD aiL as aM 10l Jo/pue swajqo.d Suizijeu.aiy| N4 (£107) "Ie 33 ruuRyy
d
9|dii] / uonusA|
Sunuaueq Jejodig Ya[eay |eausw [eaus.ed
S IM 8 sjuaeq paeasanuy] ails as aM V/N Jo/pue swajqo.d Suizijeulaiu) SN (£107) Ie 3@ sauo[
|02030.d JUsunea.} Ya[eay |eausw [eaus.ed
9 )4 sjuaJed ApIxuy dig als V1 dM 0l Jo/pue swa|qo.d Suizijeutaiu) N (8107) I& 3@ 3paasiof
Sujures) YIjeay [eausw [eauaded
S )4 / sjuaded 3uswaSeuel Jusded ais as aM V/N Jo/pue swajqo.d Joireyag dd (8107) 'I& 3@ 1I9pRYD
Ya[eay |eausw [eaua.ed
| IM 8 sud.ed daduy aits as aM 14 Jo/pue swajqo.d JoiAeyag aHav (9107) e 30 vjue.y
Ya[eay |eausw [eaus.ed
€ IM 8 sjuadeqd  suolepunod Ajiweq ais as dM V/N Jo/pue swojqo.d Suizijeusaiu) SN (0Z0?7) ‘e 3@ 34aquinyg
Sujurea) Yajeay [eausw |eauaded
S IM / sjuadeq uswadeur|y Jusded ais as aM €89 Jo/pue swajqo.d Joiaeyag dg (2107 ‘|e 39 >ulgau]
Ya[eay |eausw [eaua.ed
| IM 8 sud.ed dajduyp aits as aM V/N Jo/pue swajqo.d JolAeyag SN (9107) 'Te 30 yesusayg
Suures ) Ya[eay |eausw [eaus.ed
0 JVIM 0l SjudJed  JudJed [BJOlARYDG aits as aM &y Jo/pue swa|qo.d Jolaeyag aHav (8107) 'Ie 33 Inedn@
we.do.d ya[eay [eausw [ejua.ed
14 IM 8 sius.ed INITNO-3IAVYY aits V1l aM 80'% Jo/pue swajqo.d Suizifeu.aiy| N4 (#107) uerouoq
Ya[eay [eausw [eaua.ed
€ IM 8 sud.Jed daduyg aits as aM S'E Jo/pue swa|qo.d JolAeyag dg (8107) stepues pue Aeq
swoa|qo.d
3dNnpuo3 pIYd
10} UOIIURAIRIU| Ya[eay [eausw [eaud.ed T Apnag/|
S oV ol swaded  Ajiwey pajesanul aits Vi DA ¥TLILLY Jo/pue swo|qo.d Jolaeyag da4Apnas (6107) 'Ie 32 sppeq
we.doud (did) yajeay [eausaw [eaud.ed (8107)
9 IM | sjuaJeq 3unus.ed ul sioulied alL as aM S8€l Jo/pue swo|qo.d Suizieulaiu) SN uda.g-auowep.ed)
wea3oud yajesy |eausw [eaudued
€ ov 9 sud.ed 1ua.Ied 0ZeAIYD aits as ddv VIN Jo/pue swa|qo.d JolAeyag dg (9107) '[e 39 uIsuIRIg
Yajesy [eausw |eruaJed
4 IM S sua.ed daiduy aits as aM 144 Jo/pue swo|qo.d Jolaeyag dd (£107) "e 33 J4oxeg 'S
UONUBAIIU|
A[iqe|ieAy [euonow]
puE JUsWYEIY Y3[eay [eausw [eaua.ed dv
| M S saud.ed [euonowy aits Vi aM S Jo/pue swojqo.d Suizifeutaiu]  pue ‘dg ‘43 (§107) '[e 32 Jodeg W
dnos3  sajnpow swoldwAs
2.102s |0J3U0d  /SUOISS3S snooj Ajepow adk adAy  93e ueaw Asewrud
selq Jo dsiy JoadA] Jo JaquinN UONUSAJSIU|  SWEU UOMUIAIDIU| UONUSAIIU| UORUSAJIIU|  ASojouyda|  suaJp|iyd 1938 UONUIAJIRIU|  S,UdJPIYD Apnag

'S2IpNIs PapN|aul a3 JO $JNSLILIdEIRYD) *| d|qeL



International Journal of Social Psychiatry 00(0)

"1U23U0D pa.ojier-auedidiied SJ9O 1BYI UOIUSAISIU| = UOIIUSAISIUI PA.O|IE] IUSIUOD P3.IO|IBI OU SISO PUB UOIIUSAIIUI
92k 01 908y pJepUEIS B UO PISE] S| JeY] UOIIUSAIDIU| = UOIIUSAIIUI PUepUBIS {[ENSN SB JUSWIEU | = ML {OJIUOD DANIE = DY ‘IslHem="TAA ‘swordwAs Suizijeusaiul = | N| “asedpod auljuo = Od ‘swordwAs
A1vIxue = QY t4apJosip AAndeIadAY 3d1Jep UoNURNY = HAY 92USJ9JU0d03PIA = DA A30joreWOIdWAS OU =GN ‘UOIUSAIIUI paJojiel = (1L ‘uonedijdde 19|qel/suoydiiews = 44V ‘9|qe|IeA. 10U = /N
fUOIIUBAIDIUI PRIDDUIP-§3S = (S {UOIIUSAIDIUI PJBPURIS = (]| S ‘UOIIUSAIDIUI PRJDISIUIWIPE/PRISISSE Isidelayl =] ‘UOIIUSAIDIUI PISEQ-GOM = GAA ‘Swa|qo.d Juswydeite =4y ‘swajqo.d [esolreyaq=dq
‘swa|qo.d [euonows = 43 'seiq JO sk [[BISAC Jomo]| unedipul $9.403s Jaysiy ‘(9 =Xew ‘0= ulw) Seiq JO SII MOJ, Se PaJe.d UOLISILID Yo Joj auiod suo Suippe Aq paandwod sem 3.0 selq JO Ysiy 910N

weaSo.d (did)

Ya[eay [eausw [eauaed

(8107 ‘dex
Joy dn-moj|o} yauow-g |)

¥ )4 6 sjuadeqd Sunuaded ul sdaulied ail as amM 1€l Jojpue sww|qo.d Suizijeutaiu) SN (6107) ‘Je 30 dey
weadoud (did) Ya[eay [eausw [eaud.ed
¥ )4 6 sjuaJed Sunua.ed ul susulied alL as amM 1€l Jo/pue swojqo.d Suizijeusaiu) SN (8107) e 30 deyg
weaSo.d Ya[eay [eausw [eaud.ed
C oV 0 Ssjus.eq Bulured | Aspyreg aits Vi DA LE01 Jo/pue swajqo.d JoiAeyag aHav (€107) "le 32 21X
ya[eay [eausw [eauaed
9 IM 9 Sus.ed G3AA-IURIRY aits as aM 'l Jo/pue swajqo.d JolAeyag dg (6107) 'Te 39 810q19139p7
Ya[eay [eausw [eaud.ed
C IM 4 sus.ed dn-payD Apwey aiL V1 aM VIN Jo/pue swajqo.d Jolreyag SN (6107) 'Ie 32 eyswiiols
Ya[eay [eausw [eaud.ed
¥ 9\ 1 sjuadeq  saljiwed 3sa8uoaig alL V1 aM ¥ Jo/pue swo|qo.d Joireyag dg  (9107) ‘e 30 Jspue.nog
(>19ed) sp yajeay |eausw [eaud.ed
14 )4 Cl slualed  UdI|ISaY Bunud.ed aiL as aM 6L6 Jo/pue swa|qo.d Buizijeutaiu) SN (007) "e 32 wis
ya[eay [eausaw [eyua.ed
0 o) 4 8 sius.ed daduy aiL as aM €99 Jo/pue swajqo.d Jolreyag dd (#107) "Ie 33 ssopues
Ya[eay [eausaw [eaud.ed
€ IM 8 s3us.ed dajduy aiL as aM LYy Jo/pue swa|qo.d JolAeyag dd (2T107) 'Te 39 s4opues
yajeay |eausw [eaudued
0 o) 4 ol Sius.ed dadug aits ds O9pIA + dM ¥'S Jojpue swajqo.d Jolneyag 43 pue dg (8007) 'Ie 3 s4apues
Suiureay
J3|ppo3 JnoA YaIm
|nypull + Suluresy yajeay [eausaw [eyua.ed
| IM 8 sjuaaed  Sunuaded |nypully ais as aM V/N Jo/pue swa|qo.d JoiAeyag SN (6107) I& 39 3sJ4BYa04
yajesy |eausw [eaua.ed (s100)
€ IM z sjua.eq 218ely €-T-1 ais as 09pIA /TS Jo/pue swa|qo.d JolAeyag dg |e 39 puowwnuq-3iziod
yajeay |eausaw [eaud.ed N
| IM 8 Sius.ed SPI 317 [00D aits as aM 8Y Jo/pue swa|qo.d Jolaeyag pue ‘43 ‘dg (£107) "Ie 30 ueioly
dnos8  sonpow swoldwAs
2.403s |0J3U0d  /SuOIssas sndoj Aujepow adky adAy  93e uesw Asewnud
selq Jo djsiy Jo adA] Jo JaquinN UONUSAISIU|  SWEU UONUIAIIIU| UOIUSAISIU| UORUSAIIU|  ASojouyda| suaJpjiyD 193.€3 UONUDAIRIU|  S,UdJP|IYD Apnig

(penunuo)) °| sjqeL



David et al.

Random sequence generation (selection bias)
Allocation concealment (selection bias)
Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

M

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

0% 25% 50% 75%  100%

. Low risk of bias

[[Junclear risk of bias

[l Hioh risk of bias

Figure 2. Risk of bias graph — review authors’ judgments about each risk of bias item presented as percentages across all included

studies.

Effect Size Weight

Study with 95% Cl (%)
DuPaul, 2018 = -0.314 [ -1.051, 0.422] 1.79
Ghaderi, 2018 —— -0.045[-0.302, 0.213] 14.51
Jolstedt, 2018 —— -0.395[ -0.762, -0.027] 7.17
Khanna, 2017 -0.043 [ -0.595, 0.508] 3.20
Sim, 2020 —L 0.048[ -0.162, 0.258] 21.71
Sourander, 2016 — 0.179[ -0.361, 0.003] 28.63
Xie, 2013 = 0.177 [ -0.642, 0.997] 1.45
Yap, 2018 — 0.018[ -0.192, 0.229] 21.54
Overall -0.076 [ -0.175, 0.023]

| T 1 | 1
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Random-effects DerSimonian-Laird model

Figure 3. Forrest plot of online parental interventions compared to active control conditions for child emotional problems.

Main results

Online parental interventions compared to wait-list (WL) con-
trol conditions at post-intervention. Regarding the child and
adolescent emotional problems outcome, at post-interven-
tion, 13 RCTs were pooled, yielding an ES of g=-0.26
(95% CI [-0.41, —0.11]; p<<.001) favoring the online
parental interventions, while the heterogeneity of ESs was
moderate (7=52%) (Figure 3).

For parental outcomes, the most reported outcome was
parental distress, the pooling of 11 studies yielding an ES of
2=—0.32 (95% CI [-0.45,—0.18], p <.001), in favor of the
online parental interventions, with no apparent heterogene-
ity in ESs (2=0%). For parental anxiety, six RCTs were
pooled, revealing an ES of g=-0.20 (95% CI [-0.36,
—0.04], p=.012) in favor of the online parental interven-
tions, with no evidence for the heterogeneity of the ESs
(=0%). For parental depression, seven RCTs were pooled,
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Morgan, 2017
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Stormshak, 2019
Wetterborg, 2019

Overall

Effect Size Weight
Study with 95% Cl (%)
Baker, 2017 0.012[ -0.264, 0.288] 10.77
Cardamone-Breen, 2018 0.055[ -0.166, 0.275] 12.42
Donovan, 2014 L -0.554 [ -1.128, 0.020] 4.86
DuPaul, 2018 i -1.079[ -1.853, -0.304] 3.06
Enebrink, 2012 B -0.394[ -0.819, 0.030] 7.19
Feinberg, 2020 L -0.545[ -1.142, 0.052] 4.59
Khanna, 2017 L -0.398 [ -0.955, 0.159] 5.07
—H

— -0.452[ -0.848, -0.056] 7.77

-0.226 [ -0.415, -0.037] 13.39

— -0.441[-0.827, -0.055] 7.97

— -0.594 [ -1.057, -0.132] ©6.48

? -0.267 [ -0.416, -0.117]

L 0.210[ -0.321, 0.742] 5.41

-0.124[ -0.392, 0.144] 11.02

-2 -1

Random-effects DerSimonian-Laird model

Figure 4. Forrest plot of online parental interventions compared to wait-list control conditions for child emotional problems.

revealing an ES of g=-0.30 (95% CI [-0.47, —0.12],
p=.001) in favor of the online parental interventions, while
the heterogeneity of the ESs was low (#=16%).

Online parental interventions compared to active control (AC)
conditions at post-intervention. For the child and adolescent
emotional problems outcome at post-intervention, eight
RCTs were pooled which compared online parental inter-
ventions to active control conditions, yielding a statisti-
cally non-significant ES of g=-0.07 (95% CI [-0.17,
0.02]; p=.131) with no evidence for significant heteroge-
neity of the ESs (2=1%) (Figure 4).

In terms of parental distress, the pooling of six studies
revealed a statistically non-significant ES of g=-0.10
(95% CI [-0.22, 0.02], p=.118), while heterogeneity in
ESs was non-apparent (1*=1%). For parental anxiety, four
RCTs were pooled, revealing a statistically non-signifi-
cant ES of g=0.03 (95% CI [-0.20, 0.27], p=.766) while
the heterogeneity of the ESs was moderate (/2=53%). For
parental depression, five RCTs were pooled, revealing a
statistically non-significant ES of g=0.03 (95% CI[-0.14,
0.21], p=.699), with low heterogeneity of the ESs
(P=26%).

Online parental interventions compared to all control condi-
tions at follow-up. Since there were too few RCTs that had
follow-up measures for each of the contrasts between an
online parental intervention versus wait-list or an online
parental intervention versus active control on each out-
come, we pooled the control conditions in order to be able
to analyze if the efficacy of the parental interventions is
maintained at follow-up.

Regarding the child/adolescent emotional problems
outcome at follow-up, five RCTs were pooled, yielding an
ES of g=—0.14 (95% CI [-0.25, —0.02]; p=.015) in favor
of the parental online interventions, with no evidence for
heterogeneity of the ESs (7=0%)).

For parental distress, the pooling of eight studies revealed
an ES of g=—-0.33 (95% CI [-0.46, —0.20], p<.001), in
favor of the online parental interventions, while heterogene-
ity in ESs was low (2=20%). For parental anxiety, seven
RCTs were pooled, revealing a statistically non-significant
ES of g=—0.14 (95% CI [-0.37, 0.08], p=.206), with sub-
stantial heterogeneity (?=63%). For parental depression,
seven RCTs were pooled, revealing a statistically non-sig-
nificant ES of g=-0.18 (95% CI [-0.38, 0.01], p=.069),
with moderate heterogeneity of ESs (12=54%).
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Sensitivity analyses

Online parental interventions compared to all control condi-
tions for child/adolescent emotional symptoms, child/adoles-
cent anxiety symptoms, or child/adolescent depressive
symptoms at post-intervention. Since there were too few
RCTs that reported separate data for child/adolescent
emotional symptoms, child/adolescent anxiety symptoms,
or child/adolescent depressive symptoms in each of the
contrasts between an online parental intervention versus
wait-list or an online parental intervention versus active
control, we pooled all the control conditions, in order to
determine the efficacy of online parental interventions on
each of these discrete symptoms.

With regard to child and adolescent emotional symp-
toms, the pooling of 13 studies revealed an ES of g=—0.21
(95% CI [-0.34, —0.08], p=.001), in favor of the online
parental interventions, while heterogeneity in ESs was mod-
erate (>=44%). For child/adolescent anxiety symptoms, 10
RCTs were pooled, revealing a statistically significant ES of
g=-0.12 (95% CI [-0.25, —0.002], p=.046), with moderate
heterogeneity (?=44%). For child/adolescent depressive
symptoms, two RCTs were pooled, revealing a statistically
non-significant ES of ¢=—0.02 (95% CI [-0.12, 0.17],
p=.735), with no heterogeneity of the ESs (2=0%).

Online parental interventions compared to all control conditions,
excluding studies in which the focus of the intervention is repre-
sented by behavior problems at post-intervention. Control con-
ditions were once again pooled together, since there were
only 10 studies in which the focus of the intervention was
other than behavior problems (i.e. internalizing problems
and/or parental mental health). For child emotional prob-
lems, nine RCTs were pooled, yielding a statistically non-
significant ES of g=—0.16 (95% CI [-0.33, 0.000], p=.051),
with moderate heterogeneity (?=50%). With regard to
parental distress, the pooling of two studies revealed a sta-
tistically significant ES of g=—0.48 (95% CI [-0.90, —0.07],
p=.021), with no heterogeneity (/>=0%). For parental anxi-
ety and parental depression there were not enough studies to
derive an ES (i.e. 0 and 1 study, respectively).

Subgroup analyses

Clinical status of the children as a moderator in online parental
interventions compared to all control conditions for child emo-
tional problems. We ran a subgroup analysis to investigate
if the clinical status of the children in studies where child
emotional problems were reported was a significant mod-
erator. Once again, the control conditions were pooled
together, given that there were too few studies in each of
the separate comparisons between parental interventions
versus waitlist or parental interventions versus active care.
There were 10 studies in which the children had clinical
status at study inclusion, 5 studies in which the children
had non-clinical status and 6 studies in which the sample
of children was a mixture of both clinical and non-clinical

samples. The clinical status was not a statistically signifi-
cant moderator, Q (2)=4.63, p=.098, with moderate evi-
dence for heterogeneity, 2=40%.

The type of control group as a moderator in online parental inter-
ventions compared to all control conditions for child emotional
problems. We ran a subgroup analysis to investigate if the
type of control group that was used in the primary studies
where child emotional problems were reported is a statisti-
cally significant moderator of the ES. As evidenced in the
main results, there were 13 primary studies which employed
WL as a control group, while 8 studies employed an AC con-
dition. The type of control group was a significant modera-
tor, O (1)=4.34, p=.037. Mirroring the main results, while in
the case of studies employing WL the ES was statistically
significant (g=—0.26 (95% CI [-0.41, —0.11], p<.001), in
the case of studies employing AC the ES was statistically
non-significant (g=-0.07 (95% CI [-0.17, —0.02], p=.131),
with moderate evidence for heterogeneity, 2=40%.

Meta-regression analyses. The number of sessions was a sta-
tistically significant moderator in the contrast between
online parental interventions and wait-list, in terms of the
child emotional problems outcome at post-intervention
(slope=-0.05, 95% CI [—0.08, —0.02], p=.001), showing
that an increase in the number of sessions is associated with
an increase of the ES in favor of the parental online inter-
ventions for this outcome. Moreover, the proportion of total
between-study variance that was explained by this meta-
regression model was 79.34%. This moderator did not attain
statistical significance for parental distress, parental anxiety
symptoms, or parental depressive symptoms in this contrast;
furthermore, we observed no moderation effect for the num-
ber of sessions in the contrast between an online parental
intervention and active controls at post-intervention.

The mean age of the children/adolescents was a signifi-
cant moderator only for the contrast between online parental
interventions and active controls, regarding the parental anx-
iety symptoms (slope=0.15, 95% CI [0.03, 0.27], p=.013),
meaning that a lower mean age of the child is associated with
an increase of the ES in favor of the online parent interven-
tion for this outcome. The proportion of total between-study
variance that was explained by this meta-regression model
was 100%. This moderator did not attain statistical signifi-
cance for child emotional problems, parental distress, or
parental depressive symptoms; furthermore, we observed no
moderation effect in the contrast between an online parental
intervention and wait-list at post-intervention.

The RoB score did not have any moderating effect,
regardless of the contrast between the intervention or the
selected outcome.

Small study effects and publication bias

Visual inspections of the funnel plots and the Duval and
Tweedie trim and fill analysis revealed that, for the online
parental interventions versus wait-list control conditions
with regard to child/adolescent emotional problems there
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was no need for adjustment on potential missing studies.
For the online parental interventions versus active control
conditions with regard to child/adolescent emotional prob-
lems, similarly, there was no need for adjustment on poten-
tial missing studies.

Discussion

In this study, we aimed to determine the efficacy of online
parenting interventions that target emotional symptoms in
children and adolescents, by analyzing the studies which
investigated them. Our results showed that online parent-
ing interventions bring immediate significant low-level
improvements in children and adolescent emotional symp-
toms, compared to wait-list or to all pooled control condi-
tions. No significant separate effects were delineated in
terms of improvements in youth anxiety or depression
symptoms. At follow-up, the improvements in children
and adolescent emotional symptoms, albeit low, remain
significant compared to all pooled control conditions. Our
findings regarding child emotional symptoms are in line
with other meta-analyses that performed secondary analy-
ses on this outcome and obtained similar results (see
Thongseiratch et al., 2020), showing lower improvements
compared to behavior outcomes. This result might be
related to the fact that many of the programs did not focus
explicitly on child and adolescent emotional symptoms,
but on child behavior problems or focused on parent men-
tal health (20 out of 30 studies). However, our findings
regarding the maintenance of the improvements following
the online parenting programs in terms of child emotional
symptoms at the same level at follow-up are promising.
Moreover, the significant improvements in child emo-
tional problems at follow-up compared to all pooled condi-
tions is a promising result given the fact that traditional
face to face parenting programs were also considered
active controls in this study (four out of the five studies
employed active controls at follow-up).

In terms of parent outcomes, our results show that
online parenting interventions bring significant low-level
improvements in parental distress and parent mental health
(i.e. depression and anxiety symptoms), which are main-
tained at the same level at follow-up. These results are in
line with findings from previous meta-analyses that
focused on the effects of online parent programs of child
and adolescent behavior outcomes (see Baumel et al.,
2016; Florean et al., 2020), or more generally on psycho-
logical and physical health (see Flujas-Contreras et al.,
2019). These findings are important given the fact that
most parent programs included do not target specifically
the mental health of parents, and thus it is possible that this
effect is obtained from applying the techniques meant to
support the emotional health of their children. Another
possibility is that the mental health of parents is improved
once improvements in children and adolescents emotional

and behavioral symptoms arise. Thus, future studies will
need to also measure mechanisms of change for the parent
programs, in terms of the improvements in youth and par-
ent emotional symptoms outcomes, to better focus on the
key mechanisms that can increase their efficacy.

Our moderation analyses suggest that longer online par-
ent programs are more effective in improving child emo-
tional problems, when compared with waitlist immediately
after the intervention. Additionally, we have found that
higher improvements are obtained following the online
parent interventions in terms of parent anxiety, when tar-
geting parents of younger children. These findings are
important since they suggest that systematic training of
parenting emotional support skills is needed early on to
produce more consistent improvements in both children
and parent emotional problems. Moreover, since we did
not obtain significant moderation effect in terms of the
clinical status of the children, this result suggests that par-
enting interventions can be equally effective for both clini-
cal and non-clinical levels of emotional problems.

Limits

An important limitation of the present study is that many of
the studies included did not include specific measures for
anxiety and depression symptoms in children and adoles-
cents and this did not allow for conducting analyses on spe-
cific outcomes for the contrast between online parental
intervention and wait-list at posttest. Moreover, most of the
studies did not include follow-up measures, and thus we
were not able to include enough studies to analyze specific
changes. Also, considering the relatively low number of
effect sizes for each comparison and the multitude of out-
comes that were considered, the risk for type I errors is rela-
tively high and results should be considered with caution.
Another important limitation is that there are few studies
that investigated parenting interventions designed to address
specifically the emotional symptoms of children and adoles-
cents and only one was delivered on mobile devices. Also,
most of the parental interventions were self-directed (in 22
out of the 30 studies) and did not offer participant-tailored
content and/or feedback, and this is an important limitation
given that these are important components that are associ-
ated with improved outcomes in online therapeutic inter-
ventions. Another limitation is related to the small number
of studies that compare online parent interventions with face
to face parent interventions (only four that included mostly
equivalence designs), which prompted us to combine these
with other active interventions as comparator category.
However, since face to face parent interventions are known
to be effective for various child outcomes, future studies
will need to investigate their separate efficacy in compari-
son to online parent interventions. Also, future studies need
to investigate online parent interventions with dedicated
content that can support the development of parent skills in
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relation to child emotional symptoms (e.g. emotion coach-
ing; MacKinnon et al., 2022).

Conclusions

Results of our meta-analyses suggest promising and sus-
tained effects of online parenting programs on both child
and parent emotional outcomes. Our results are promising
given the high prevalence of emotional disorders in youths
and their long term persistence. Future research will need
to investigate the long-term efficacy of the programs that
focus primarily on the emotional symptoms of children
and adolescents and that can personalize the contents (e.g.
length or number of session) based on the needs of the
families (e.g. type of the symptoms and age).
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