JMIR PEDIATRICS AND PARENTING Eilert et al

Review

Internet-Delivered Interventions for Depression and Anxiety
Symptoms in Children and Young People: Systematic Review
and Meta-analysis

Nora Eilert™?, DCounsPsych; Rebecca Wogan?, MSc; Aisling Leen?, BA:; Derek Richards™?, PhD

leMental Health Group, School of Psychology, University of Dublin Trinity College, Dublin, Ireland
2silverCloud Science, SilverCloud Health, Dublin, Ireland

Corresponding Author:

Nora Eilert, DCounsPsych

e-Mental Health Group

School of Psychology

University of Dublin Trinity College
College Green

Dublin, D02 PN40

Ireland

Phone: 353 18961886

Email: neilert@tcd.ie

Abstract

Background: Menta hedlth difficulties in children and adolescents are highly prevalent; however, only a minority receive
adequate mental health care. Internet-delivered interventions offer a promising opportunity to increase access to mental health
treatment. Research has demonstrated their effectiveness as atreatment for depression and anxiety in adults. Thiswork provides
an up-to-date examination of the available intervention options and their effectiveness for children and young people (CY P).

Objective: Inthis systematic review and meta-analysis, we aimed to determine the evidence available for the effectiveness of
internet-delivered interventions for treating anxiety and depression in CYP.

Methods: Systematic literature searches were conducted throughout November 2020 using PubMed, PsycINFO, and EBSCO
academic search complete electronic databases to find outcome trials of internet-delivered interventions treating symptoms of
anxiety and/or depressionin CY P by being either directly delivered to the CY P or delivered viatheir parents. Studieswereeligible
for meta-analysis if they were randomized controlled trials. Risk of bias and publication biases were evaluated, and Hedges g
between group effect sizes evaluating intervention effects after treatment were calculated. Meta-analyses used random-effects
models as per protocol.

Results: A total of 23 studiesmet the eligibility criteriafor the systematic review, of which 16 wereincluded in the meta-analyses,
including 977 participants in internet-delivered treatment conditions and 1008 participants in control conditions across 21
comparisons. Random-effects models detected a significant small effect for anxiety symptoms (across 20 comparisons; Hedges
g=-0.25, 95% CI -0.38 to —0.12; P<.001) and a small but not significant effect for depression (across 13 comparisons; Hedges
g=-0.27, 95% CI -0.55 to 0.01; P=.06) in favor of internet-delivered interventions compared with control groups. Regarding
secondary outcomes, there was asmall effect of treatment across 9 comparisons for impaired functioning (Hedges g=0.52, 95%
Cl 0.24-0.80; P<.001), and 5 comparisons of quality of life showed no effect (Hedges g=—0.01, 95% CI -0.23 to 0.21; P=.94).

Conclusions: Theresults show that the potential of internet-delivered interventions for young people with symptoms of anxiety
or depression has not been tapped into to date. This review highlights an opportunity for the development of population-specific
interventions and their research to expand our current knowledge and build an empirical base for digital interventionsfor CYP.

Trial Registration: PROSPERO CRD42020220171; https://mww:.crd.york.ac.uk/prospero/display_record.php?RecordlD=220171

(IMIR Pediatr Parent 2022;5(2):€33551) doi: 10.2196/33551
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Introduction

Background

Depression and anxiety disorders rank high among the
difficulties for children and young people (CY P), contributing
to significant disability, and are associated with lasting
intellectual, academic, and socia impairment [1-3]. Mental
health issues, which often first present at a young age [4], can
contribute to lifelong physical health difficulties and reduced
quality of lifein adulthood [5,6]. Failure to access treatment at
such acritical developmenta stage can result in serious negative
consequences for functioning or even long-term disability [7].
Despite the high prevalence rates and worldwide recognition
of the importance of strengthening mental health in CYP,
demand still surpasses the capacity of services [8] and only a
minority receive adequate mental health care [9]. In one study,
after 4 weeks of referral, only 20% received treatment [10],
presenting a major issue, as long waiting times have been
associated with poorer outcomes, worsening of symptoms, and
agreater chance of families disengaging from treatment [11].

Global inadequaciesin the provision of mental health services
have been attributed to three areas: access to services,
implementation, and policy issues[9]. In England, mental health
services for CYP are historically underfunded, seeing service
cuts of up to 75% even as demand increases at a rate of
approximately 11% per annum [12]. One core issue of access,
whichinhibitsthe expansion of service provision, isthe scarcity
of highly trained therapists and supportersto deliver therapeutic
content [13], especialy inrelationto CYP[14]. Ina2017 review
of mental health servicesfor CY Pinthe United Kingdom, CY P
reported concerns that the staff members were not adequately
trained to meet their needs [15]. Additional personal barriersto
young people receiving care can involve location-based or
finance-based inaccessibility of services, feelings of
embarrassment and perceived stigma, desire to be more
self-reliant, and difficulties in recognizing mental health
concerns [16].

Internet-delivered interventionsare an increasingly popular way
to address some of the barriers to access owing to their
scalability, efficiency, and potential for personalization [17].
Furthermore, given young people’s familiarity and avid
consumption of technology and the internet [18], digital
interventions present a possible way to reach larger numbers of
young people. Young people use the internet to access
information regarding mental health issues, to obtain support
for issues when in need, and to connect with peers [19]. In
addition to increasing accessto care, the use of technol ogy-based
treatments has improved patient and family outcomes and
quality of life[9]. Evidence has shown comparabl e effectiveness
of internet-delivered interventions and face-to-face brief
psychologica interventions in treating depression and anxiety
in adults (Palacios J, unpublished data, April 2022) [20] and
some evidence for their usein CYP [21].
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In general, studies of internet-delivered interventions for CYP
have lagged behind adult equivalents, and previous systematic
reviews have sought to addressthis[22,23]. However, the update
from Grist et a [22] included any technology-delivered
treatments, such as video games, which can vary substantially
in the mode of delivery and support provided, not to mention
design or psychotherapeutic approach, and therefore likely have
different effects or mechanisms of change[13]. Holliset a [17]
also conducted a metareview including young adults aged >18
years but <25 years and defined broad inclusion criteria for
therapy delivered over technological devices, such as CD-ROM,
SMS text messaging, or videoconferencing. Considering the
broad and highly varied nature of the interventions under this
rubricc Hollis e a [17] recommended evauating
evidence-based, core components of digital-delivered
interventions (ie, active ingredients of interventions associated
with uptake, adherence, and clinical outcomes).

Objectives

Itis till not clear whether internet-delivered interventions are
effective in treating depression and anxiety in CYP
Internet-delivered mental health interventions are rapidly
advancing; therefore, we conducted a systematic review to
provide an up-to-date analysis of the available intervention
options and their effectiveness. Specifically, the aims of this
systematic review are (1) to evauate the current state of
evidencefor the effectiveness of internet-delivered interventions
for childhood and adolescence anxiety and depression symptoms
and (2) to assess whether internet-delivered interventions are
effective in treating symptoms of anxiety and depression in
children and adol escents.

Methods

Literature Search

This systematic review and meta-analysis was completed in
linewiththe PRISMA (Preferred Reporting Itemsfor Systematic
Reviews and MetaAnalyses) statement [24]; for the
corresponding checklist, refer to Multimedia Appendix 1. Its
protocol was prospectively registered at PROSPERO (reference
number CRD42020220171). A systematic literature search for
English language articles was conducted in early November
2020, and the final searches were conducted on November 19,
2020, across three electronic databases: PubMed, PsycINFO,
and EBSCO academic search complete. Each database was
searched individually with search terms specified by population,
presenting the problem, intervention, and intervention medium
(refer to Table 1 for examples of the search terms used across
databases). In addition, we reviewed references of other relevant
review papers, checked trial registers for recent publications
related to eligibletrial protocolsidentified through the database
searches, and drew on the expertise of the last author (DR) in
the field to identify publications that may have been missed.

JMIR Pediatr Parent 2022 | vol. 5 | iss. 2 | €33551 | p. 2
(page number not for citation purposes)


http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR PEDIATRICS AND PARENTING

Table 1. Examples of search terms used across databases.
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Search category Examples of search terms

Population
Presenting problem Depression? or anxiety? or mental health?
Intervention

Medium

Child® or adolescent® or parent® or parenting®

Therapeutics? or psychotherapy?or i ntervention® or ps/choeducatb or managb or train?

Internet® or computerb or web® or online® or technol ogb or phone applicationb or appb or mobile?

3\eSH (Medical Subject Headings) term.
bKey concept in PsycINFO or title term in PubMed.

Selection of Studies

After duplicates were deleted via the reference manager
Mendeley, entirely off-topic studies were excluded based on
the title by one researcher (AL). Eligibility screening of the
remaining papers was conducted by two researchers (NE and
AL), and discrepancies were resolved via discussion between
the researchers and consultation with a senior researcher (DR).
The grounds for exclusion of studies were recorded according
to a predefined hierarchy.

Eligibility Criteria

To be included in the systematic review, studies had to (1) be
outcome studies, providing at least pretreatment and
posttreatment clinical outcome data pertaining to anxiety or
depression; (2) be implementing a transdiagnostic or
disorder-specific low-intensity intervention delivered remotely
via the internet (eg, high-intensity interventions such as
videoconference  psychotherapy or  CD-ROM-based
interventions were excluded), targeting symptoms of anxiety
and/or depression in children or young people (intervention
could be delivered directly to the child or young person or via
their parents or guardians); (3) report the average age of the
CYPR, for whose symptoms the intervention was primarily
intended, to be aged <18 years; and (4) haveonly included CY P
who presented with symptoms of anxiety and/or depression
(individual study inclusion criteria needed to include current
symptoms of anxiety and/or depression assessed via self-report
measures or clinical interviews). Furthermore, to be included
in the metaanaysis, studies needed to be individually
randomized controlled trials (RCTYS).

Data Extraction

Extracted data from studies included (1) participant
characteristics (percentage female, mean age, and age range of
the sample), (2) study characteristics (country of setting,
recruitment strategy, clinical eligibility criteria implemented,
and type of control group), (3) intervention characteristics
(intervention focus of anxiety and/or depression, intervention
delivery to youth and/or parents, intervention theoretical
orientation, intervention support delivered, number of modules
inintervention and length of treatment, and average amount of
the intervention completed by participants), and (4) means and
SDs or equivalent intention-to-treat metrics facilitating the
calculation of posttreatment and follow-up between-group effect
sizes where applicable. Data were extracted by one researcher
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(AL or RW) and checked for accuracy by another researcher
(NE).

For outcome data extraction, we created a hierarchy of
instruments for our constructs of interest (primary: depression
and anxiety; secondary: impaired functioning and quality of
life) before data extraction to facilitate uniformity for studies
implementing multiple measures for the same construct. Each
hierarchy was composed of alist of relevant outcome measures
ranked by their properties of interpretability, reliability, and
validity. Given the primary interest in generic anxiety in this
meta-analysi's, generic anxiety measures were given preference
over disorder-specific ones (eg, in 1 study [25], the Beck
Anxiety Inventory was selected over the Socia Phobia
Screening Questionnaire for Children). Where there were
multiple forms completed of the same measure (eg, Spence
Children’s Anxiety Scale-Parent Version and Child Version),
the scores were averaged.

Quality Assessment of Included Studies

Therisk of biaswas determined for each study included in the
meta-analysis based on the CLEAR NPT (Checklist to Evaluate
aReport of aNonpharmacological Trial) checklist [26], which
evaluates the quality of RCTs addressing nonpharmacol ogical
trials. This checklist has been successfully used in previous
meta-analytic studies of internet-delivered interventions for
depression [27] and anxiety [28]. This checklist features 10
questions and 5 subquestions, predominantly requiring an
answer of yes, no, or unclear. The questions concerned the
adequacy of randomization; availability of details of the
interventions; appropriateness of supporters’ skills; treatment
adherence measurement; blinding of those involved or, if not,
notification of steps taken to prevent bias; consistency across
conditions'  follow-up schedules; and whether an
intention-to-treat principle of analysis was followed. Two
researchers (RW and AL) independently completed the CLEAR
NPT checklist for al studies on the primary outcomes of
depression and anxiety. Conflicts were resolved by checking
and discussing the given study and, if further clarity was
required, by consulting the first author (NE). Risk of bias
assessments were detailed narratively rather than incorporated
into meta-analytic models, as the CLEAR NPT checklist does
not provide an overall degree of study quality.

M eta-analytic Procedures

Effect sizes were calculated either from observed means and
SDs or estimated marginal means, SEs, and Cohen d, if
available, with the latter taking precedenceif both were reported
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within a given study. The formulas provided by Borenstein et
al [29] were used to calculate Hedges g and its SE. In 3-arm
trialsin which either both active arms met the inclusion criteria
or 2 different types of control groups were implemented, the
sample sizes of the group that wasto be entered into the analysis
twice was halved to alow for the calculation of separate effect
sizes by trial arm [30]. For effect size, we implemented the
following cut-off points: 0-0.32 for asmall effect, 0.33-0.55for
amoderate effect, and 0.56-1.2 for alarge effect [31].

All analyses were conducted in R (R Foundation for Statistical
Computing) using the meta, metafor, and dmeta packages
[32-34]. In line with the protocol [35], random-effects models
were used to pool effect sizes to account for the anticipated
moderate to high levels of between-study heterogeneity.
Between-study variance was estimated viarestricted maximum
likelihood, and heterogeneity was assessed using the Q value,
12 statistic, and prediction intervals (Pls). According to Higgins
and Thompson [36], an 12 value of 0% indicates no
heterogeneity, 25% indicates |ow heterogeneity, 50% indicates
moderate heterogeneity, and 75% indicates high heterogeneity.
The presence of outliers and model fit was assessed using
diagnostic plots and statistics. Owing to theinclusion of studies
with narrow and wide focus on intervention aim and content,
forest plots detailing primary outcomes by intervention focus
(anxiety, low mood and/or depression, or transdiagnostic) were
selected to ensure reporting clarity. In a deviation from the
registered protocol [35], follow-up between-group effectswere
assessed through the same models as posttreatment effects,
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where this was feasible (ie, a sufficient nhumber of studies
included relevant data). Where multiple follow-up time points
were available for one study, the longest follow-up time point
was selected. To explore various potential moderators,
mixed-effect models of primary outcomes (anxiety and
depression) using the Knapp-Hartung method to reduce the
chance of atype 1 error were conducted. Moderatorswere only
explored statistically if there were at least six moderate to large
studies with data available for any continuous moderator and
four moderate to large studies per subgroup for categorical
moderators [37]. Funnel plots and Egger [38] test were used to
explore publication bias.

Results

Selection and Inclusion of Studies

The database searches resulted in 1014 articles, whereas an
additional 11 results were obtained from other sources (refer to
the Literature Search section). Duplicate removal left 874
articles, 645 of which were excluded based on the title. The
full-text versions of the remaining 236 articles were assessed
for potential eigibility, of which 213 did not meet the eligibility
criteria and were excluded. Finaly, 23 studies were deemed
eligible for the systematic review, and an additional 7 studies
were excluded from the meta-analysis because of not having
conducted an RCT. A total of 16 studies met the inclusion
criteria for meta-analysis. The study selection process and
reasons for exclusion are summarized in Figure 1.
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Figure 1. Flow of selection and exclusion of studies.
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(ie, checking references of other

reviews) (n=7)

645 records
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on title

874 records after
duplicate deletions
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236 full-text articles assessed

for eligibility

(n=5)

(n=23)

23 studies included in the
systematic review

213 full-text articles excluded:
« Average age >18 years (n=94)
« Not an outcomes study (n=21)

+ Intervention not internet-
delivered (n=22)

« Intervention for anxiety or de-
pression (n=10)

« Not current symptoms of anxiety
. or depression (n=22)

¢ No pre-post data available (n=6)

« High-intensity intervention or
support (n=2)

« Secondary analysis of other trial

« Literature review or theory paper

¢ Trial protocol (n=7)

e Duplicate (n=1)

analysis

7 studies excluded from meta-

« No control group (n=5)

s Cluster randomized (n=2)

16 studies included in the
meta-analysis

Description of Included Studies

Overview

This review reports 16 RCTs and 7 non-RCTs published in
English, the main characteristics of which are presented in
Tables 2 and 3. A total of 6981 participants were included,
ranging in age from 3 to 21 years and recruited through school,

https://pediatrics,jmir.org/2022/2/e33551
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email, flyers, websites, local media (radio, newspaper, etc),
socia media, youth centers, guardians, or parent groups. A total
of 11 studies involved recruitment from different care settings

States.

such asgeneral practitioners, mental health professionals, mental
health services, and clinics. Moreover, 6 studies were conducted
in Sweden; 6 in Australia; 5 in the Netherlands; and 1 each in
China, Canada, Denmark, Iran, New Zealand, and the United
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Table 2. Study characteristics, constructs of interest, and outcome measures used across meta-analyses.

Study andcoun-  Sample size Age, Eligibility criteria Control (n) Outcomes included in meta-analysis
try (N)a mean
(range)
Anxiety Depression  Impaired Quality of

functioning  life

Anderson et al, 2012 [39]

Australia  N=132 (female 12.12 (7- Structured clinica inter- No control _b — — —
70, male 62) 18) view group

Conaughton et al, 2017 [40]©

Australia  N=42 (femae 9.74(8-  Structuredclinica inter- Wait-list scasc/pd — CGASEdini- —
6, male 36) 12) view (n=21) cian rated

de Voogd et al, 2017 [41]°¢

The N=119 (female 15.68 >16 SCAREDf or>7 Placebo SCARED CDI — —
Nether- 75, male 44) (12-18) cDI9 (n=39)
lands

de Voogd et al, 2017 [42]°¢

The N=108 (female 14.45 >16 SCARED or >7 Placebo SCARED CDI — —
Nether- 72, mae36)  (11-19) CDI (n=32), wait-
lands list (n=38)

Hoek et al, 2012 [43]°

The N=45, (female  16.07 Self-report (mild to Wait-list HADSA!  CESD — —
Nether- 34, male 11) (12-21) moderate depressive (n=23)
lands and/or anxiety symp-

toms, NIMH DISC-

vh

Ip et al, 2016 [44]°

China N=257 (female 14.6 (13- CESD-Rscoreof 12-40 Attentioncon- pass.21X  CESD-R — —
175, male82)  17) trol (n=127)  anxiety sub-
scale

Jolstedt et al, 2018 [45]¢

Sweden N=131, (female 9.75(8- >Moderateanxiety diss Web-based RCADS-child — CGAS-clini- KID-
70, male 61) 12) order diagnosis child-directed  ang parent cianrated g REEN"dHd
play (N=65)  rged and parent
rated

Lindqvist et al, 2020 [46]°

Sweden N=76 (female  16.6 (15- Unipolar mgjor depres- Web-based GAD-7° QIDS-A17- — —
61, male 15) 18) sive disorder diagnosis  supportive SR
(=10 0ntheQIDS-A17- contact (n=38)

SRs")
March et al, 2018 [47]
Australia  N=4425 (fe- 12.95 (7- =84th percentileor t No control — — — —

male 2938, 17) score =60 onthe CAS-  group
male 1406, oth- gP
er=81)
Moeini et al, 2019 [48]
Iran N=128 (female 16.2(15- CES-D scoreof 10-45 Cluster-ran- — — — —
128) 18) domized con-
trol only

Morgan et al, 2017 [49]°
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Study andcoun-  Sample size Age, Eligibility criteria Control (n) Outcomes included in meta-analysis
try (N)a mean
(range)
Anxiety Depression  Impaired Quality of
functioning  life
Australia  N=433 (female 4.8(3-6) Temperamental inhibi- Wait-list PASR-pa- — CALIS —
228, male 205) tion(>30onthe Ap-  (n=218) ent rated PVS-parent
proach subscale of the rated
STSCY
Reuland and Teachman, 2014 [50]
United N=18 (female 13 (10- Structured clinical inter-  No control — — — —
States 13, maeb5) 15) view group
Rickhi et al, 2015 [51]¢
Canada Adolescentsub- 153 (12- cpRrs-R!scoreof 40-  Wait-list — CDRSR — —
group only 18) 70 (n=13)
N=31 (female
26, male5)
Silfvernag et al, 2015 [52]
Sweden N=11 (female  16.8 (15- Structuredclinica inter- No control — — — —
6, mae5) 19) view
Spence et al, 2011 [53]¢
Australia  N=115 (female 13.98 Primary diagnosis of Face-to-face =~ SCASCIP — CGAS<clini- —
68, male 47) (12-18)  generdlizedanxiety dis-  cBTY (n=44), cian rated
order, separation anxi-  \yait-list
ety disorder, social (n=27)
phobia, or specific pho-
bia
Spenceet al, 2017 [54]°
Australia  N=125 (female 11.29 (8- Structuredclinica inter- Wait-list SCASCIP — CGAS<clini- —
75, male 50) 17) view (n=30) cian rated
Sportel et al, 2013 [55]
The N=240 (female 14.1(13- Structuredclinica inter- Cluster-ran-  — — — —
Nether- 174, mae66)  15) view domized
lands groups only
Stasiak et al, 2016 [56]
New N=42 (female 11.1(7- Structuredclinica inter- No control — — — —
Zedand 22, male 20) 15) view group
Stjerneklar et al, 2019 [57]°¢
Denmark  N=70(female = 15(13-  Structuredclinical inter- Wait-list SCASC/P  MFQ- CALISV-child  WHO-5
55, male 15) 17) view (n=35) SV_childand rated
parent rated
Tillforset al, 2011 [25]¢
Sweden N=19 (female  16.5(15- Cutoff for social anxi- Wait-list BAIY MADRS- S — QoLI®
17, mae 2) 21) ety disorder (Socia (n=9)
Phobia Screening
Questionnairefor Chil-
dren)
Topooco et al, 2019 [58]¢
Sweden N=70 (female  17.5(15- Depressivesymptoms Minimal atten- BAI BDI-II — BBQX®
67, male 3) 19) (BDI-11® score>14) or  tion control
major depressive (n=35)

episode as per struc-
tured clinical interview
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Study andcoun-  Sample size Age, Eligibility criteria Control (n) Outcomes included in meta-analysis
try (N)a mean
(range)
Anxiety Depression  Impaired Quality of

functioning  life

Topper et al, 2017 [59]°

The N=251 (female 17.45 Excessive levels of In-person MASQ- BDI-II — —
Nether- 210, male4l) (15-22)  worry and rumination  group CBT D307 anxi-
lands as per population per-  (n=82), wait- ety arousal

centile cutoffs list (n=85) subscale

Vigerland et al, 2016 [21]°¢

Sweden N=93 (female  10.1(8-  Structuredclinica inter- Wait-list SCASC/IP — CGAS-clini- QOLI-C
51, male 42) 12) view (n=47) cian rated

AW here applicable, sample size is presented as the number male and female participants.
PNot available.

CStudy included in the meta-analysis.

dscas-cip; Spence Children’s Anxiety Scale-Parent Version and Child Version.
®CGAS: Children’s Global Assessment Scale.

fSCARED: Screen for Child Anxiety—Related Emotional Disorders.

9CDI: Children’s Depression Inventory.

PNIMH DISC-1V: National Institute of Mental Health Diagnostic Interview Schedule for Children Version IV.
'HADSA: Hospital Anxiety and Depression Scale (Anxiety Subscal€).

ICES-D: Centrefor Epidemiologic Studies Depression Scale (also CESD-Revised).
KDAsS-21: Depression Anxiety and Stress Scale.

IRCADS: Revised Children’s Anxiety and Depression Scale.

MK IDSCREEN-C/P; Health Related Quality of Life Questionnaire for Children and Young People and their Parents.
"QIDS-A17-SR: Quick Inventory of Depressive Symptomatology for Adolescents.
OGAD-7: Generalized Anxiety Disorder 7-item scale.

PCAS-8: Spence Children’s Anxiety Scale-8 item Version.

9STSC: Short Temperament Scale for Children.

'PAS-R: Revised Preschool Anxiety Scale.

SCALIS-PV: Children’s Anxiety Life Interference Scale-Preschool Version.

'CDRS-R: Children's Depression Rating Scale-revised.

UCBT: cognitive behavioral therapy.

YMFQ-S: Mood and Feelings Questionnaire.

WCALIS: Children’s Anxiety Life Interference Scale.

XWHO-5: World Health Organization-Five Well-Being Index.

YBAI: Beck Anxiety Inventory.

“MADRS-S: Montgomery Asberg Depression Rating Scale-Self-rated.

#BQOLI: Quality of Life Inventory (also QOLI-Child Version).

BDI-11: Beck Depression Inventory.

%BBQ: Brunnsviken Brief Quality of Life Scale.

adMASQ-D30: Mood and Anxiety Symptom Questionnaire.
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Table 3. Description of recruitment strategies and interventions used within studies included in meta-analyses.

Study and intervention (n) Recruitment source Number of modules  Support I ntervention engagement
and intervention du-
ration

Anderson et al, 2012 [39]

iCBT?for anxiety disorders Recruited viaadvertisingin - 15-16 (10 youthand Weekly emailsand one  Youth completed an average of
delivered to youth and parents themediaand referralsfrom  5-6 parent modules) 15-minutetelephonecall  8.86 out of 10 sessions; parents

(n=132) guidanceofficersand mental  over 12 weeks with clinician completed an average of 4.76 out
health professionals of 5 or 5.74 out of 6 sessionsiif
assigned 6.

Conaughton et al, 2017 [40]ID
iCBT for anxiety disorders ~ Recruited viaadvertisingin 16 (10 youthand 6  Weekly web-based con-  Youth completed an average of

deliveredtoyouth and parents  themediaand referralsfrom  parent modul es) tact and one short phone 6.7 out of 10 sessions; parents
(n=21) guidance officers, teachers, over 10 weeks call with atherapist completed an average of 4.86 out
parents, GPs’, and mental of 6 sessions.
health professionals and
self-referral

de Voogd et al, 2017 [41]°

iCBMYfor anxiety and depres-  Recruited from 4 secondary - 8 modules over 4 No support Those in scenario training com-
sion delivered to youth (sce-  Schools weeks pleted an average of 5.56 out of
nario training n=36; picture- 8 modules, and those in picture-
based training n=44) based training completed an aver-

age of 5.91 out of 8 reviews.

de Voogd et al, 2017 [42]°

iABM®for anxiety and depres-  Recruited from 4 secondary - 8 modules over 4 No support Participants completed an aver-
sion ddlivered to youth (n=38) schools weeks age of 5.74 out of 8 modules.

Hoek et al, 2012 [43]°

Internet-based problem-solv-  Recruitment viaadvertising 5 modules over 5 Weekly automated 6 participants compl eted 5 out of

ing therapy for depressionand  in schools, mental health weeks emailsand exercisefeed- 5 modules, 10 completed =3, 5

anxiety delivered to youth clinics, and mediaand refer- back viaemail by mental completed 1-2, and 1 participant

(n=22) rals from school doctors health professional and  completed none of the modules.
authors

Ip et al, 2016 [44]°

Integrative iCBT for major Recruited from 3 secondary 10 modulesover 8  No support 26 participants completed 10 out
depression prevention schools (1 al-girlsand 2 months of 10 modules; 55 participants
(® ATCH-ITf) delivered to coeducational schools) completed 5 or more modules.

youth (n=130)

Jolstedt et al, 2018 [45]°

Exposure-based iCBT for Recruited via advertising 12 modules over 12 Weekly asynchronous Thosein treatment completed an
anxiety delivered to parents  and referrals from mental weeks web-based therapist sup- average of 8.91 out of 12 mod-
and youth (n=66) health services port ules.

Lindquist et al, 2020 [46]°
Internet-based, affect-focused Recruited viaadvertisngon 8 modules over 8 Web-based feedback and  Participants completed an aver-

psychodynamic therapy for ~ socia media, youth centers, weeks 30-minutes weekly chat  age of 5.8 out of 8 modules and
depression delivered to youth  and clinics with atherapist attended 6.6 out of 8 chat ses-
(n=38) sions.

March et al, 2018 [47]

iCBT for anxiety deliveredto Recruited via self-referral, 10 modulesover 20 No support Average number of modules

youth (n=4425) health or education staff, weeks completed was 2.21 out of 10;
and advertising health infor- 21.65% of participants did not
mation web sites complete the first module.

Moeini et al, 2019 [48]
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Study and intervention (n)

Recruitment source

Number of modules
and intervention du-
ration

Support

I ntervention engagement

iCBT based on socia cogni-
tive theory applications for
depression delivered to youth
(n=64)

Morgan et al, 2017 [49]P

iCBT (Cool Little Kids on-
line) for anxiety delivered to
parents (n=215)

Recruited from all-girlshigh
schools

Recruited via web-based
advertising and flyers dis-
tributed to preschool ser-
vices

Reuland and Teachman, 2014 [50]

iCBM for socia anxiety deliv-
ered to only youth, only par-
ent, or youth and parents con-
currently (n=18)

Rickhi et al, 2015 [51]°

Spirituaity-informed e-men-
tal health tool for major de-
pression delivered to youth
(n=18)

Silfvernag et al, 2015 [52]

Tailored iCBT for anxiety
disorders delivered to youth
(n=11)

Spenceet al, 2011 [53]°

iCBT for anxiety disorders

delivered to youth and parents

(n=44)

Spence et al, 2017 [54]b

Social anxiety—specificiCBT
(n=47) and generic iCBT for
anxiety (n=48) delivered to
youth and parents

Sportel et al, 2013 [55]

iCBM for social anxiety deliv-
ered to youth (n=86)

Stasiak et al, 2016 [56]

iCBT for anxiety disorders
delivered to youth (n=42)

Stjerneklar et al, 2019 [57]°

iCBT (ChilledOut online) for
anxiety delivered to youth
(n=35)

Tillforset al, 2011 [25]°

iCBT for social anxiety deliv-
ered to youth (n=10)

Recruited viaflyers, adver-
tisements, and social net-
working

Adolescent subgroup recruit-
edviaemail, posters, media,
schools, health profession-

als, and youth organizations

Referral viaguardian, clinic,
and self-referral

Recruited viamediaadvertis-
ing and referralsfrom school
guidance officers, GPs, and
mental health professionals

Recruited viaschoals, parent
groups, mental health profes-
sionals, guidance officers,
the media, and self-referra

Recruited via 24 schools

Recruited through referrals
from GPs and school public
health nurses

Recruited via advertising
and referrals from local
health services

Recruited via advertising
newspapers and in schools

8 modules over 12
weeks

8 modules over 24
weeks

8 modul es (duration:
N/A)

8 modules over 8
weeks

6-9 modules over 6-
18 weeks

15 (10 youth and 5
parent session) over
12 weeks

15-16 (10 youth and
5-6 parent sessions)
over 12 weeks

20 over 10 weeks

15-16 modules (10
youth and 5-6 par-
ent) over 12 weeks

8 modules over 14
weeks

9 modules over 9
weeks

Web-based messages
from psychiatrist

Support-on-demand
(psychologist)

Unsupported with 90-
minute group meetingsto
obtain youth feedback on
intervention

No support

Telephone or face-to-face
support (if needed)

Email feedback after
each session and one 15-
minute phonereview call
by therapist

Email feedback after
each session and one 15-
minute phonereview call
by therapist

No support

Feedback to child and
parent and one 30-minute
phone call with therapist

Weekly phone calls (aver-
age 20 mins) with thera-
pist

Email feedback after
each homework assign-
ment by therapist

Average number of modules ac-
cessed was 4 out of 8.

4 out of 31 participants complet-
ed less than half of the modules,
2 completed more than half, and
25 completed all modules.

Average number of modules
completed was 5.

Average number of sessions
completed was 7.5 out of 10 for
youth and 4.48 out of 5 for par-
ents.

Youth completed on average 4-

4.75 out of 10 sessions, and par-
ents completed on average 4.32
out of 6 or 3.18 out of 5 sessions.

iCBM participants completed on
average 8.5 out of 20 sessions.

Average number of sessions
completed by youth was 4.48 out
of 10; it was 4.3 out of 6 for par-
ents of children, and 2.3 out of 5
for parents of adolescents.

Participants completed on aver-
age 5.4 out of 8 modules (exclud-
ing 2 participants who dropped

out).

Participants finished on average
2.9 out of 9 modules.
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Study and intervention (n) Recruitment source

Number of modules  Support

I ntervention engagement

and intervention du-

ration

Topooco et al, 2019 [58]°

Recruited via social media
posts, schools, youth cen-
ters, and clinics

iCBT for depression delivered

to youth (n=35) weeks

Topper et al, 2017 [59]b

8 modules over 8

Weekly synchronous
therapist support sessions
viaplatform chat feature

Participants completed on aver-
age 6.2 out of 8 modulesand 5.7
out of 8 chat sessions.

Rumination-focusediCBT for  Recruited through 13sec- 6 modules over 6 Clinical psychologist of- Thosewho started iCBT complet-
anxiety disorder and major ondary schoolsand 2 univer-  weeks fered feedback after each  ed an average of 3.96 out of 6
depression prevention deliv-  sities session sessions; 9.9% did not start
ered to youth (n=84) iCBT.

Vigerland et al, 2016 [21]°
iCBT for anxiety disorders  Recruited viamediaadver- 11 (4 youth and 7 Web-based messagesor ~ Average number of modules
delivered to both youthand ~ tisement and self-referral parent) modules feedback, 3 phonecalls, completed was 9.7 out of 11.
parents (n=46) over 10 weeks and optional additional

callswith therapist

8 CBT: internet-delivered cognitive behavioral therapy.
bStudy included in meta-analysis.

CGP: general practitioner.

4iCBM: internet-delivered cognitive bias modification.
S ABM: internet-delivered attentional bias modification.

fCATCH-IT: Competent Adulthood Transition with Cognitive Behavioral Humanistic and Interpersonal Training (Chinese adaptation).

91 nformation not available.

Description of Studies Included in the Meta-analysis

Across RCT studies, sample sizes ranged from 19 [25] to 433
[49], with 977 in internet-delivered treatment conditions and
1008 in control conditions. There were 21 comparisons
conducted across the 16 RCTSs, 13 of which featured await-list
control and 8 implemented active controls (2 placebo bias
modification programs, 2 attention controls, 1 internet-delivered
child-directed play, 1 internet supportive contact, 1 face-to-face
CBT, and 1 group CBT). A total of 12 active treatment
comparisonsimplemented aform of internet-delivered cognitive
behavioral therapy (iCBT), 3 featured internet-delivered
cognitive or attentional bias modification interventions
(internet-delivered cognitive bias modification [iCBM] or
internet-delivered attentional bias modification), 1 implemented
a problem-solving therapy, 1 implemented an affect-focused
psychodynamic therapy, and 1 implemented a
spirituality-informed intervention. Most of these interventions
were delivered to CY P, and 5 interventions were al so delivered
to the parents; however, 1 intervention was delivered to parents
only [49]. The RCTsincluded participantswith at least mild to
moderate symptoms or those who met the diagnostic criteria
for a primary disorder of anxiety or depression assessed via
structured clinical interviews or self-report measures. Most
studies (12/16, 75%) provided some form of regular scheduled
feedback or assistance from atherapist, psychol ogist, or mental
health professional. One study provided support only when
requested by participants [49]. Support provided across the
range of studies consisted of email, treatment platform chat, or
phone calls, or no support. The duration of treatment ranged
from 4 weeks[41,42] to 8 months [44], whereas the number of
intervention modules ranged from 5, offered to CYP only [43],

https://pediatrics,jmir.org/2022/2/e33551

to 16, offered to both parents and CY P [40,54]. Tables2 and 3
provide an overview of these findings.

Description of StudiesExcluded Fromthe Meta-analysis

Of the studies not eligible for inclusion in the meta-analysis
(n=7), the sample sizes ranged from 11 [52] to 4425 [47]. A
total of 5 studies implemented a form of iCBT and 2 studies
implemented iCBM, with treatment periods ranging from 6 [52]
to 20 weeks [47], whereas the number of modules ranged from
6 [52] to 20 [55]. All non-RCTs used a clinical measure of the
constructs of interest, either in a self-report format or through
clinical interviews, to establish their eligibility criteria, which
ranged from mild to moderate symptoms of depression or
anxiety to diagnosis of clinical symptoms. Most interventions
were website-based platforms, and 4 interventions provided
some form of support from a qualified or soon-to-be qualified
therapist, psychiatrist, or clinician. The aim of support was
mainly to offer feedback, motivation, or assistance with the
treatment content and consisted of email, webpage messaging,
and telephone calls, and 1 study provided face-to-face support
if needed. However, 3 non-RCTs were unsupported. The
majority of interventions were delivered to CYP, 2 studies
delivered the intervention to parents as well as CYP, and 1 of
these included a comparison condition delivering the
intervention to parents only [50].

M eta-analysis of Primary and Secondary Outcomes

Random-Effects Model for Anxiety

On the basis of 20 comparisons (across 15 studies), including
anxiety-focused interventions (n=8), depression-focused
interventions (n=3), and transdiagnostic interventions (n=4), a
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small effect on anxiety symptomsin favor of internet-delivered
treatment was detected (Hedges g=-0.25, 95% CI -0.38 to
-0.12; P<.001). Heterogeneity in the observed effect sizes
appeared moderate (Q14=32.42; P=.03; 12=41.4%), with the PI
crossing the zero line of no effect (95% Pl —0.66 to 0.15). Model
diagnostics suggested one potentia outlier [59] (CBT
group-treatment control arm). Excluding this study from the
analysis resulted in a reduction of heterogeneity, a moderate
effect estimate (Hedges g=—0.50, 95% CI -0.40 to —0.20;

Eilert et al

P<.001; Q45=23.29; P=.18; 12=22.7%), and a narrower Pl no
longer crossing zero (95% Pl -0.41 to —0.19). Testing for
subgroup differences between anxiety-focused interventions,
depression-focused  interventions, and transdiagnostic
interventions revealed significantly different effect estimates
by intervention focus (Q,=6.13; P=.046). Figure 2
[21,25,40-46,49,53,54,57-59] showsthe meta-analysis outcomes
overall and by intervention focus.

Figure 2. Posttreatment standardized mean difference (Hedges g) between internet-delivered treatment and control groups for anxiety outcomes by
intervention focus [21,25,40-46,49,53,54,57-59]. CBT: cognitive behavioral therapy; GT: group treatment; iCBT-GEN: generic internet-delivered
cognitive behaviora therapy; iCBT-SAD: internet-delivered cognitive behavioral therapy for social anxiety disorder; NT: no treatment; PL: placebo;
PWT-iCBM: picture-word training internet-delivered cognitive bias modification; ST-iICBM: scenario training internet-delivered cognitive bias

modification; WL: wait-list.

Study

Anxiety-focused intervention
Conaughton, 2017

Jolstedt, 2018

Morgan , 2017

Spence (WL control), 2011
Spence (CBT contral), 2011
Spence (iICBT-SAD), 2017
Spence (ICBT-GEN), 2017
Stjerneklar , 2019

Tillfors, 2011

Vigerland , 2016

Random effects model
Prediction interval

17 = 17% [0%: 58%], % = 10.88 (p = 0.28)

Depression/low mood intervention
Ip, 2016

Lindgvist , 2020

Topooco , 2016

Random effects model

Standardized Mean Standardized

Prediction interval
17 = 28% [0%; 92%], %5 = 2.77 (p = 0.25)

Transdiagnostic intervention
De Voogd (ST-ICBM), 2017.a
De Voogd (PWT-iCBM), 2017.a
De Voogd (NT control), 2017.b
De Voogd (PL control), 2017.b
Hoek, 2012

Topper (GT control), 2017
Topper (WL control), 2017
Random effects model
Prediction interval

17 = 38% [0%:; 74%], 75 = 9.65 (p = 0.14)

Random effects model
Prediction interval
1= = 41% [0%: 66%)], %7, = 32.46 (p = 0.03)

Random-Effects Model for Depression

Drawing on 13 comparisons (across 10 studies) and assessing
depressive symptoms in the context of depression or low mood
interventions (n=4), anxiety-focused interventions (n=2), and
transdiagnostic interventions (n=4), a small effect bordering
significance and favoring internet-delivered treatment was
observed (Hedges g=-0.27, 95% CI -0.55 to 0.01; P=.06).
Therewasahigh amount of heterogeneity (Q,,=42.02; P<.001,

https://pediatrics,jmir.org/2022/2/e33551
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12=71.4%), resulting in awide Pl spanning the zero line of no
effect (95% Pl —1.27 t0 0.73). Themodel diagnostics suggested
the absence of outliers. Subgroup analyses suggested that effect
sizes differed by intervention focus (Q,=7.75; P=.02), with
depression-focused interventions presenting with the largest
effect estimate (Hedges g=—0.68, 95% Cl -1.10 to -0.27;
P=.001). Refer to Figure 3 [25,41-44,46,51,57-59] for further
details.
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Figure 3. Posttreatment standardized mean difference (Hedges g) between internet-delivered treatment and control groups for depression outcomes by
intervention focus [25,41-44,46,51,57-59]. GT: group treatment; NT: no treatment; PL: placebo; PWT-iCBM: picture-word training internet-delivered
cognitive bias modification; ST-ICBM: scenario training internet-delivered cognitive bias modification; WL: wait-list.
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Random-Effects Model for Impaired Functioning

The overall effect of treatment on levels of functioning across
the 9 comparisons (7 studies) was moderate (Hedges g=0.52,
95% CI 0.24-0.80; P<.001). Heterogeneity was moderate to
high (Qg=23.27; P=.003; 1>=65.6%), and the Pl was wide (95%
Pl —-0.38t0 1.43). One potential outlier [40] was detected, whose
removal resulted in a smaller effect estimate (Hedges g=0.38,
95% Cl 0.22-0.54; P<.001) but significantly improved
heterogeneity (Q,=9.25; P=.16; 1°=29.6%, 95% Pl 0.06-0.70).
Refer to Figure S1 in  Multimedia Appendix 2
[21,40-45,53-55,57,59] for further details.

Random-Effects Model for Quality of Life

In terms of quality of life, outcomes across the 5 comparisons
(5 studies) detected no significant effect of treatment (Hedges
g=-0.01, 95% CI -0.23 to 0.21; P=.94). The I” and Q value
metrics suggested little heterogeneity (Q,=4.70; P=.32;
12=14.9%, 95% PI -0.41 to 0.39), and model diagnostics
suggested no outliers. Refer to Figure S2 in Multimedia
Appendix 2 for further details.

https://pediatrics,jmir.org/2022/2/e33551
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Meta-analysis of Follow-up Outcomes

For anxiety outcomes, pooling of 7 follow-up effect sizes (across
4 studies) revealed no significant effect (Hedges g=—0.17, 95%
Cl -0.58 to 0.24; P=.42), with no heterogeneity or outliers
detected (Q¢=0.70; P=.99; 1°=0%, 95% PI —0.71t0 0.37). Refer
to Figure S3 in Multimedia Appendix 2 for further details. A
similar picture emerged for depression outcomes across 8
comparisons (5 studies). The effect estimate remained
insignificant (Hedges g=-0.18, 95% CI —0.39 to 0.03; P=.09),
heterogeneity waslow (Q,=7.02; P=.43; 1°=0.4%, 95% Pl —0.61
to 0.25), and no outliers were detected. Refer to Figure S4 in
Multimedia Appendix 2 for further details.

Moderator Analyses

Moderator analyses suggested a relationship between the
percentage of a study’s sample that was identified as female
and the depression effect sizes observed in these studies
(F111=6.04; P=.03). Higher percentages of femalesin the study
were associated with larger between-group effect sizes for
depression outcomes (b=-0.03, SE=0.01), accounting for
33.93% of the observed heterogeneity. All other moderator
analyses were either insignificant (refer to Table Sl in
Multimedia Appendix 2) or not feasible owing to a limited
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number of studiesfalling into specific categories(ie, intervention
delivered to parents only, iCBM intervention, and face-to-face
treatment control group).

Quiality of Studies

Risk of Bias

Following screening based on the criteriaoutlinedinthe CLEAR
NPT checklist, the methodological quality assessment ratings
were satisfactory across the included studies. The alocation
sequence generation was considered adequate in 88% (15/17)
of the studies; all studies provided clear descriptions of the
intervention administered, and all studies quantitatively assessed
participant adherence. All but one study [21] analyzed the
outcomes using an intention - to - treat principle. The
percentage of studies that adequately detailed their allocation
concealment method was 82% (14/17). Clear documentation
that care providers had appropriate experience or skill was given
in 82% (14/17) of the studies, whereas for 18% (3/17) of the
studies, this remained unclear.

As, by their nature, nonpharmacol ogical trials and self - report
outcome measures do not facilitate adequate blinding of
participants, care providers, or outcome assessors to treatment
allocation, thiswas often not feasible within theincluded studies.
Therefore, the associated checklist items had the lowest quality
ratings. Participants and care providers were blinded in only
18% (3/17) of the studies, with attempts made to blind outcome
assessors in 65% (11/17) of studies. To aid in minimizing the
risk of bias associated with inadequate blinding, subitems on
the CLEAR NPT assessed the following items: for studies in
which participants and care providers were not blinded, the
provision of all other treatments and care in each randomized
group were the same within 79% (11/14) of studies, and the
number of participants withdrawn or lost to follow-up was the
samein 71% (10/14) of studies. Where outcome assessorswere
not blinded, none of the studies provided a clear description of
the specific methods used to avoid ascertainment bias, that is,
systematic differencesin outcome assessment. Only 53% (9/17)
of studies adhered to the same follow-up schedule for
randomized groups, with discrepancies often related to the
provision of treatment to wait-list groups, perhaps owing to
ethical considerations regarding the withholding of treatment.
Refer to Figure S5 in Multimedia Appendix 2 for the quality
assessment ratings of the included studies.

Publication Bias

Neither funnel plots nor Egger tests suggested the presence of
any significant publication bias for anxiety (Egger funnel plot
asymmetry: t;5=—0.29; P=.77) and depression outcomes
(t1,=—0.96; P=.36). Refer to Figures S6A and S6B in Multimedia
Appendix 2 for further details. Owing to fewer studies
addressing functional impairment and quality of life, it was not
feasible to assess publication bias across these constructs.

Discussion

Principal Findings

The study sought to evaluate the state of published evidence
for the effectiveness of internet-delivered interventions in

https://pediatrics,jmir.org/2022/2/e33551
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treating symptoms of anxiety and depressionin CY P compared
with control groups. Weidentified 23 studies of adequate quality
examining internet-delivered treatments for anxiety and/or
depression in CYP; only 16 of these were RCTs, and hence,
they wereincluded in the meta-analysis. Acrossthese controlled
comparisons, the anxiety posttreatment effect sizes were small
(Hedges g=0.3) and favored internet-delivered interventions.
Depression outcomes were mixed, with the overall effect

estimate based on  anxiety-focused interventions,
depression-focused  interventions, and transdiagnostic

interventions remaining insignificant. Among low mood and
depression-specific interventions, the effect estimate was
significant and large (Hedges g=0.7), but given the limited
number of studies (n=4) falling into this subgroup, thisfinding
should be considered preliminary. With regard to secondary
outcomes, internet-delivered interventions were associated with
moderate benefits (Hedges g=0.5) in overal levels of
functioning; however, no such effects were observed in terms
of quality-of-life outcomes. Among the few studiesthat included
controlled follow-up comparisons, there was no evidence for
the continuance of the effects of internet-delivered interventions
on anxiety and depression symptoms into follow-up.

Findingsin the Context of Previous Reviews

The small to moderate effect sizes observed in this study are
somewhat smaller than those reported by previous meta-analyses
comparing technology-delivered interventions with wait-list
controls (Hedges g=0.45-0.68 [21,22]) but more in line with
equivalent comparisons against active control groups (Hedges
0=0.07-0.29[21,22]). Overal, this study appearsto paint amore
pessimistic picture of the potential of internet-delivered
interventions as they currently stand than previous
meta-analyses. Specifically, the nonsignificant improvements
in depression symptoms are in contrast with the previous
findings of depression treatment effects (Hedges g=0.56 [23]).
Heterogeneity was considerable within the posttreatment
analyses, especially regarding depression outcomes, which may
have been due to the wide range of interventions included in
the analyses on the one hand and the limited number of studies
including depression-focused interventions on the other hand.
Indeed, only the posttreatment anxiety outcome was assessed
over a comprehensive number of studies and thus might be
considered relatively robust (15 studies. 20 comparisons);
however, the effect size was so small that one could question
the clinical utility of the interventions. With regard to this, we
note our more focused inclusion criteriacompared with previous
meta-analyses, in that we only included internet-delivered
interventions (rather than interventions delivered via any form
of technology) and we only included studies whose samples
presented with current depression or anxiety symptoms (rather
than studies that provided population-level or preventive
intervention to entire classes in schools, for example). Our
preliminary, yet inconclusive, evidence is reminiscent of the
review by Hollis et a [17], who noted several methodological
limitations preventing them from making definitive conclusions
regarding digital health interventions for CYP.

The results of this study do not encourage the effectiveness of
digitally delivered interventions for treating symptoms of
depression and anxiety in CYP, with robust and consistent
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between-group effect sizes being a common requirement for
the endorsement of digital health interventions in routine care
[6Q]. Furthermore, with little or no evidence for improving the
quality of life or having sustained benefits, their utility is
guestionable. Considering the recent advances in building an
evidence base for internet-delivered interventions for anxiety
and depression in adults [20,61], this study highlights the lack
of equivalent interventionsfor CY P. Recent systematic reviews
and meta-analyses of digitally delivered CBT interventions for
depression and anxiety in adults have included over 40 robust
trials, yielding strong posttreatment and follow-up effects
[27,62]. In contrast, the results from this review and analysis
were weak in terms of the number of studies included, their
robustness, and the effect sizes we observed. Thisis surprising
given the advances in technology and research [63] as well as
the high rates of CY P engagement with technology [64].

Owing to the large heterogeneity in the format of
internet-delivered interventions, Vigerland et al [21] outlinethe
apparent uncertainty in the literature regarding the optimal way
to treat CYP and recommend consistency in reporting of
advantageous factors. Much of the literature supporting
internet-delivered interventions focuses on or provides evidence
for CBT-based options [21-23], with the evidence sparser for
other theoretical perspectives. There is great scope for future
research to explore what works for whom in digitally delivered
psychological interventions for CYP populations. Further
comparisons of specific types of interventions or particular aims
of theintervention may beinformative and warranted once more
research involving this population has been conducted. Here,
exploring the differential effectiveness of parent versus
CYP-delivered interventions, treatment versus preventive
interventions, or between interventions with varying theoretical
bases may be particularly interesting. For example, Pennant et
al [65] found medium between-group effects for CBT-based
digital treatment of symptoms and small effect sizes for
prevention across genera populations. In contrast, attentional
bias modification—based or cognitive bias modification—based
interventions were associated with smaller or no effects[22,65].

As mentioned above, increasing access to effective treatment
isimperative. It is essential that studies consider accessibility,
engagement, and cost-effectiveness. In line with best practice,
and as supported iCBT has been associated with larger effects
in adultsthan unsupported iCBT [66], the fact that most included
studies provided a form of support is encouraging. However,
no studies mentioned any specialist training in delivering
treatment to CY P, a potential inadequacy of care.

Furthermore, access of caregiversto the treatment content may
have a significant effect on outcomes [22,67], particularly for
internet-delivered interventions that involve less therapist
support and are usually completed at home, not at a clinic or
dedicated practice. Active parental participation was

Data Statement

Eilert et al

incorporated into 9 of theincluded studies, whereas, in general,
behind the scenes parental involvement could encompass any
form of social support such as technical help and time
management. Parental support given to the CYP completing
the intervention may aid engagement with the programs,
understanding and learning of content, and the application of
new skills [68]. Although this was not a focus of our review,
with less than half of the studies directly addressing active
parental involvement through delivery to parents alone or in
conjunction with the CYP, future reviews should consider the
important influence of active and indirect parental involvement
on CY P outcomes following internet interventions.

Limitations

An important limitation of this review was the small number
of studies, particularly those assessing depression outcomes.
Thus, these results should be interpreted cautiously and may
not be a meaningful representation of the potential efficacy of
internet-delivered interventionsin treating childhood depression
and anxiety. Similarly, owing to the limited number of studies,
we could not properly evaluate the influence of various
moderators, such as the effects of the type of intervention or
control group, on our findings. In addition, the effect sizes after
treatment were based on only 16 controlled studies, and we did
not report any within-group comparisons. Therefore, this
evidence must be considered as preliminary. In summary, more
high-quality studies analyzing the outcomes for CYP are
required. Future studies should include well-established outcome
assessments, ensure adequate blinding of participants and
outcome assessors when feasible, and balance differences
between the treatment and control groups such as posttreatment
assessment schedules. Perhaps, this would facilitate more
detailed analyses and better estimate specific intervention
effectiveness and factors associated with improved outcome
analyses, such as type or format of intervention and degree of
parental involvement.

Conclusions

Internet-delivered interventions have the potential to increase
theavailability and access of CY P to much-needed menta health
support. These interventions may be effective, but
adult-associated effect sizes are often moderate to large and
comparable with face-to-face treatments. This study potentially
highlights an insufficient customization of the intervention for
CYP needs. This remains a largely underresearched area, and
it isimportant to investigate how interventions can effectively
reach and support CY P experiencing anxiety and depressive
symptoms. Identifying variables that benefit or interfere with
successful treatment outcomes will aid in adapting and
enhancing internet-delivered interventions. Future work on the
development and research of digital interventions for this
population should consider the value of incorporating caregivers
and other alied health professionalsin the lives of CYP.

The data set and code used for analysisin this study are available upon request by emailing the corresponding author (NE).
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