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A B S T R A C T

Background: Cognitive-behavioral therapy (CBT) is first choice of treatment for depressive symptoms and
disorders in adolescents, however improvements are necessary because overall efficacy is low. Insights
on CBT components and contextual and structural characteristics might increase the efficacy. The aim of
our approach is to evaluate the efficacy of CBT for youth with depression and investigate the influence of
specific components, contextual and structural factors that could improve effects.
Methods: A systematic review of randomized controlled trials was conducted, searches were undertaken
in CINAHL, CENTRAL, EMBASE, MEDLINE/PubMed and PsycINFO. Outcomes were meta-analyzed and
confidence in results was assessed using the GRADE-method. Meta-regression was used to pinpoint
components or other factors that were associated with an in- or decrease of effects of CBT.
Results: We included 31 trials with 4335 participants. Moderate-quality evidence was found for CBT
reducing depressive symptoms at the end of treatment and at follow-up, and CBT as indicated prevention
resulted in 63% less risk of being depressed at follow-up. CBT containing a combination of behavioral
activation and challenging thoughts component (as part of cognitive restructuring) or the involvement of
caregiver(s) in intervention were associated with better outcomes for youth on the long term.
Conclusions: There is evidence that CBT is effective for youth with a (subclinical) depression. Our analyses
show that effects might improve when CBT contains the components behavioral activation and
challenging thoughts and also when the caregiver(s) are involved. However, the influential effects of
these three moderators should be further tested in RCTs.
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1. Introduction

Youth depression is one of the most prevalent disorders in
children and adolescents. The prevalence rate in childhood is
about 2.8%, and increases during the course of adolescence (5.6%)
[1]. Research has shown no gender differences in prevalence
rates of depressive disorders in children, but the rate is twice as
high in adolescent girls compared to boys [2]. Depression has a
high burden of disease [3], an increased risk of suicide [4],
development of disruptive behaviors, problematic substance use
[5], poor school performance and social functioning [6]. A
major concern is that almost 50% of adolescents who have a
depressive episode will have a recurrence within five years [7].
Therefore, evidence-based treatment for youth with depression
is essential.

Most pharmacological treatment have an unfavorable risk-
benefit profile, their use is often not effective and controversial
due to the possible increased suicide risk [8]. Therefore evidence-
based psychological interventions are often the first choice of
treatment. For example, NICE guidelines recommend cognitive
behavioral therapy (CBT) as an evidence-based psychological
intervention for mild, moderate and severe depression [9].
Although CBT is effective, several meta-analyses have shown
that effect sizes are small to moderate when utilized as indicated
prevention for youth [10] or treatment for children [11] and
adolescents [12]. So far, other treatments have not led to larger
effect sizes. For instance, interpersonal psychotherapy (IPT) has
not been shown to be more effective than CBT as a treatment for
adolescent depression [13].

So the next step in psychological intervention research is to
identify effective mechanisms of existing psychological interven-
tions in order to enhance the effectiveness [14], for a substantial
proportion of youths with depression it’s especially relevant to
help increase the limited effectiveness of CBT. It is possible to test
differential effectiveness of CBT because CBT protocols are known
to vary in the presence of different components, and contextual
and structural factors [15]. For example, the Problem Solving For
Life Project intervention [16] does not have relaxation and
challenging thoughts as part of treatment and ‘On Full Power’
[17] does, and the CBT intervention in the ‘Treatment of
Adolescents with Depression Study’ does involve parents and
the ‘Coping with depression for adolescents’ doesn’t [18]. Some
work has been done to identify influential factors on treatment
outcome in recent reviews [10,11,19,20], but none of these studies
have investigated if a certain individual component or a
combination of intervention components improve the effective-
ness of CBT.

Building the body of evidence for these influential factors, can
help to personalize CBT so it can better fit the individual child or
adolescent, which may potentially reduce costs and prevent harm
by reducing the use of non-effective or counterproductive
components of CBT in youth.

The aim of the current systematic review and meta-analysis is
to identify components of CBT, as well as contextual and structural
factors, which could influence treatment outcomes of CBT. We
therefore set out to systematically identify controlled studies on
the effectiveness of CBT in youth with clinical and subclinical
symptoms of depression. Moreover, all CBT intervention protocols
were rated for the presence of specific intervention components,
and contextual and structural factors.

2. Methods

This review is conducted according the Preferred Reporting Items
for Systematic Reviews and Meta-analyses (PRISMA) guidelines [21]
(Appendix A for the PRISMA-checklist).
oi.org/10.1016/j.eurpsy.2018.12.008 Published online by Cambridge University Press
2.1. Eligibility criteria

We pre-specified our inclusion and exclusion criteria and
included randomized controlled trials (RCTs) investigating CBT as
an indicated prevention or treatment intervention for youth with
subclinical depressive symptoms or with a clinical depressive
disorder. CBT must have been delivered to children and adoles-
cents (and caregiver(s)). At least one control condition in the study
had to be an inactive intervention (for example, waitlist, no
intervention, placebo, monitoring or an attention control group).
Active control interventions (including treatment as usual) were
not included due to the amount of expected heterogeneity it would
create in the meta-regression and because a head to head
comparator contain elements of CBT. Also, the majority of active
control interventions contained some elements of CBT, mostly
combined with other non-CBT elements. This comparison would
not give a representative insight into the efficacy of specific CBT
elements. Therefore, only passive control groups, without any type
of CBT elements, were included into the study. Furthermore, only
articles that were written in English or Dutch were included.
Finally, RCTs from before 1990 were excluded because we expected
intervention protocols to be irretrievable before this date.

2.2. Search strategy

CINAHL, CENTRAL (Cochrane), EMBASE, MEDLINE/PubMed and
PsycINFO (including dissertation abstracts) were searched from
inception to the 4th of September 2017. The searches were
undertaken by a librarian using terms for children and adolescents,
depression, randomized controlled trials, systematic reviews and
meta-analyses; all search strings are reported in Appendix B. We
then searched the reference lists of all the included and excluded
studies and previous systematic reviews and meta-analysis. We
also contacted authors of studies to request additional data. Two
authors (LdW, RAT/MO) independently performed the title/
abstract and full text selection, and disagreements were resolved
through consensus.

2.3. Assessment of bias and confidence in results

Each included study was assessed independently by two
authors (LdW, RAT/MO) using the Cochrane Collaboration Risk of
Bias Assessment Tool [22]. The level of agreement was moderate
(k = 0.60). Disagreements were resolved by consensus. Each study
was rated for risk of bias (RoB) on sequence generation, allocation
concealment, masking of participants, assessors and providers,
selective outcome reporting and incomplete data. RoB for each
domain was rated as high (seriously weakens confidence in the
effect estimate), low (unlikely to seriously alter the effect
estimate), or unclear.

Confidence in the effect estimates of the meta-analysis were
assessed by MO and LdW using the Grading of Recommendations
Assessment, Development and Evaluation (GRADE) method [23],
which is a structured assessment of the quality of evidence
attending to the following factors: RoB, inconsistency, indirectness,
imprecision and publication bias. Outcomes can be ‘downgraded’,
based on the aforementioned factors resulting in ‘high’, ‘moderate’,
‘low’ or ‘very low’ confidence in the effect estimate.

2.4. Data management

Outcome measures included depressive symptoms, quality of
life, number of youth diagnosed with a depressive disorder,
recovery (no longer meeting DSM criteria), remission (different
criteria of symptom decrease on various scales), response (Clinical
Global Impressions–Improvement scale of (very) much improved)
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rate. The continuous measures are listed in Appendix C. If outcome
data were missing or could not be used in the meta-analyses,
authors were asked to provide additional data. We also extracted
the following: the country in which the study was undertaken,
setting, intervention format (face-to-face, bibliotherapy, online,
and individual/group-based), number and length of sessions,
attrition rate and participant details (mean age, proportion of
females, proportion of participants using antidepressants at
baseline, and proportion of participants with a diagnosis of major
depressive disorder (MDD), dysthymia and/or comorbid anxiety
disorder).

Most articles don’t provide detailed information regarding the
investigated protocol [15]. It’s often unclear which modules of CBT
are used, how the intervention was given and in which dosage.
Since we were interested in this information, we developed a
taxonomy to rate protocols. This taxonomy consists of a checklist in
which different aspects of a protocol can be screened, namely CBT
components (psychoeducation, cognitive restructuring, behavioral
activation, monitoring, problem solving, relaxation, social skills,
positive reinforcement (reward), modelling, setting goals, relapse
prevention), contextual factors (for example, target population,
target, theory) and structural factors (for example, content, dose,
frequency, sequence). The content of the taxonomy is based on
Fig. 1. Flow

rg/10.1016/j.eurpsy.2018.12.008 Published online by Cambridge University Press
work of Chorpita and colleagues [24–26], and expert consensus.
We used this taxonomy to rate protocol manuals.

Protocol manuals were requested by contacting the primary
investigator or a co-author of the included studies. The taxonomy
was applied to four of these manuals by three raters (DB and two
pedagogs) trained in CBT. Additionally they received a training in
the taxonomy explaining the specific parts and pitfalls. After the
four manuals were rated, there was a meeting in which the raters
discussed the agreements and disagreements. Some aspects of the
taxonomy were adapted for clarification purposes. Also, some
aspects of the taxonomy were difficult to rate (e.g. the dosage of
each step of a specific component), therefor they were deleted. The
four manuals were rated again and high consensus (90%) was
obtained. Then, the two raters supervised by DB applied the
taxonomy to the remaining manuals individually. It is unclear to
which extent the manuals were actually applied in the included
studies.

2.5. Statistical analysis

2.5.1. Meta-analysis
We conducted meta-analyses for different comparison groups

and outcome types using Review Manager (RevMan) 5.3 [27].
 Chart.

https://doi.org/10.1016/j.eurpsy.2018.12.008


Table 1a
Study characteristics per study.

Study name Country* Setting Meanage %
Female

Intervention name* Indicated
or
treatment

Format N total
per arm

Attrition
(%) per
arm

Number
of
sessions

Duration
(weeks)

Ackerson 1998 USA Home 15.93 64 FG Indicated Bibliotherapy,
individual

15/15 20/33 NR 4

Asarnow 2002 USA School NR 65 SB bibliotherapy Indicated FTF, family
based

NR 10 5

Charkandeh
2016

Iran Mental health
institution

15.27 54 CBT Treatment FTF, individual 65/60 0/0 12 12

Clarke 1999 USA University clinic NR NR CWD-A manual
adolescent only

Treatment FTF, group
based

45/18 18/25 16 8

Clarke 1999 USA University clinic NR NR CWDA manual
adolescent + caregiver

Treatment FTF, group
based

42/18 24/25 16 8

De Cuyper
2004

BE University clinic 10.00 75 TA Indicated FTF, group
based

11/11 0/0 16 16

Fleming 2012 NZ School 14.9 44 SPARX Indicated Online,
individual

20/12 20/8 7 NR

Hoek 2009 NL Home 16.08 76 PST Indicated Online,
individual

22/23 41/35 5 5

Kaesornsamut
2012

TH School 16.9 48 BAND Indicated FTF, group
based

30/30 0/0 14 7

Kahn 1990 USA School NR 52 CBT Treatment FTF, group
based

17/17 0/0 12 NR

Kerfoot 2004 UK Mental health
institution

13.88 46 CBT Treatment FTF, individual 45/41 10/13 8 8

Lamb 1998 USA School 15.8 56 CSG Indicated FTF, group
based

23/18 15/5 NR 8

Lewinsohn
1990

USA NR 16.27 61 CWD-A manual Treatment FTF, group
based

19/9 NR 14 7

Lewinsohn
1990

USA NR 16.21 65 CWD-A manual Treatment FTF, group
based

21/10 NR 14 7

Liddle 1990 AU School 9.2 48 SCT Indicated FTF, group
based

11/10 NR 8 8

Rossello 1999 UK University clinic NR NR CBT Treatment FTF, individual 25/23 16/22 12 12
Sheffield 2006 AU School NR NR PSL Indicated FTF, group

based
134/
149

16/9 8 8

Smith 2015 UK School NR NR Computerized CBT Indicated Online,
individual

55/57 0/4 NR 8

Stice 2008 USA School NR NR 6-CDPI Indicated FTF, group
based

89/42 1/1 6 6

Stice 2008 USA School NR NR FG bibliotherapy Indicated Bibliotherapy,
individual

80/42 5/1 NR NR

Weisz 1997 USA School 9.6 46 PASCET Indicated FTF, group
based

16/32 NR 8 8

Wijnhoven
2014

NL School 13.3 100 OVK Indicated FTF, group
based

59/59 NR 8 8

Yu 2002 CH School 11.86 45 POP Indicated FTF, group
based

104/116 3/2 10 10

Versus attention control
Brent 1998 USA Mental health

institution
15.6 76 CTDSY Treatment FTF, family

based
37/35 19/31 16 16

Dobson 2010 CA School 15.26 69 ACSC Indicated FTF, group
based

25/21 0/0 15 NR

Ip 2016 HK Home 14.63 68 GO Indicated Online,
individual

130/
127

NR 10 NR

Kaufman 2005 USA Children and
adolescents’
healthcare

15.1 48 CWD-A manual Treatment FTF, group
based

45/48 2/2 16 8

Stallard 2012 UK School NR NR RAP Indicated FTF, group
based

392/
374

NR 9 NR

Szigethy 2014 USA Children and
adolescents’
healthcare

14.3 53 ATS Treatment FTF, family
based

110/107 18/18 12 12

Vostanis 1996 UK Mental health
institution

12.7 56 CBT (Vostanis) Treatment FTF, individual 29/28 0/0 9 18

Wright 2017 UK Home 15.35 66 SB Indicated Online,
individual

45/46 NR 8 NR

Versus monitoring control
Marchand
2010

USA School 15.5 58 MEP Indicated FTF, group
based

86/81 NR 6 6

Poppelaars
2016

NL School 13.24 100 SPARX Indicated Online,
individual

51/17 4/0 NR 7

Poppelaars
2016

NL School 13.32 100 OVK Indicated FTF, group
based

50/17 4/0 8 8

Poppelaars
2016

NL School 13.35 100 SPARX + OVK Indicated Online and
FTF group
based

56/17 5/0 8 8

36 M. Oud et al. / European Psychiatry 57 (2019) 33–45

https://doi.org/10.1016/j.eurpsy.2018.12.008 Published online by Cambridge University Press

https://doi.org/10.1016/j.eurpsy.2018.12.008


Table 1a (Continued)

Study name Country* Setting Meanage %
Female

Intervention name* Indicated
or
treatment

Format N total
per arm

Attrition
(%) per
arm

Number
of
sessions

Duration
(weeks)

Rohde 2014 USA School NR NR MEP CBT Indicated FTF, group
based

126/62 NR 6 6

Rohde 2014 USA School NR NR MEP bibliotherapy Indicated Bibliotherapy,
individual

128/62 NR NR NR

Versus placebo
March 2004 USA Mental health

institution
14.6 54 TADS CBT Treatment FTF, individual 111/112 22/13 12 12

* 6-CDPI = 6-session CBT depression prevention intervention group; ACSC = Adolescent coping with stress class; ATS = ACT & THINK skills; AU = Australia; BAND = Belonging
against Negative Thinking and Depression; BE = Belgium; CA = Canada; CH = China; CSG = Cognitive skills group; CTDSY = Cognitive Therapy Treatment manual for Depressed
and Suicidal Youth; CWD-A = The Coping With Depression Course for Adolescents; FG = Feeling Good; FTF = Face-to-face; GO = Grasp the Opportunity; HK = Hong Kong;
MEP = Mood Enhancement Program; NL = The Netherlands; NR = Not Reported; NZ = New Zealand; OVK = Op Volle Kracht [On Full Power]; PA = Pak Aan [Taking Action];
PASCET = Primary and Secondary Control Enhancement Training; POP = Penn Optimism Program; PSL = Problem Solving for Life project; PST = Problem solving therapy;
RAP = Resourceful Adolescent programme; SB = Stressbusters; SCT = Social competence training; SPARX = Smart, Positive, Active, Realistic, X-factor thoughts; TADS =
Treatment for Adolescents With Depression Study; UK = United Kingdom; USA = United States of America; TH = Thailand.

M. Oud et al. / European Psychiatry 57 (2019) 33–45 37

https://doi.o
Overall effects were calculated using random effects models and
weighted by the inverse of variance [22]. For continuous outcomes,
we calculated the standardized mean difference (SMD), Hedges’ g,
for between-group differences. SMDs were considered small
(0.2 � SMD<0.5), medium (0.5 � SMD<0.8) or large (SMD � 0.8)
[28]. For dichotomous outcomes, we calculated the risk ratio (RR)
for events. All outcomes were reported with 95% confidence
intervals (CIs). Statistical heterogeneity was assessed by MO by
visual inspection of forest plots, by performing the χ2 test
(assessing the 95% CIs), and by calculating the I2 statistic, which
describes the percentage of observed heterogeneity that would not
be expected by chance. I2 was considered moderate if it exceeded
50% and high if it was more than 75% [29].

2.5.2. Meta-regression
To explain heterogeneity, and assess which CBT components or

contextual and structural factors influence the overall efficacy of
the CBT intervention, a meta-regression analysis was performed
using STATA 12.1 [30]. Due to the large number of variables that
could be used and the limited studies available, we had to limit
these variables to prevent type 1 errors [31]. Therefore, we decided
to perform two separate meta-regressions: one on CBT compo-
nents and another on the contextual and structural factors; both
meta-regressions would include the type of control condition and
RoB. To further limit the number of included variables, a pre-
specified hierarchy (Appendix D) was prepared that was based on
children and adolescents’ views on the effectiveness and feasibility
of intervention components [32] and clinical expert opinion from
DB and YS. Finally, we determined that there should be a sufficient
distribution of the presence or absence of variables between
studies, within a study we chose for an arbitrary cut-off of at least
15% meeting one of the dichotomous criteria (15–85 ratio).
Potential collinearity between the included variables was assessed
by calculating the associations between the variables using a
Spearman correlation matrix. For variables that were significantly
associated with each other, the correlating variable that was lower
on the pre-specified hierarchy of important variables was removed
from the meta-regression model.

3. Results

3.1. Study flow

Of the 3974 potentially relevant citations from our database
search, and nine through our hand search, we retrieved 284 full-
text articles. A total of 215 articles were excluded in the full-text
selection because of ineligible study design (k = 34), irrelevant
rg/10.1016/j.eurpsy.2018.12.008 Published online by Cambridge University Press
outcomes (k = 17), the intervention was universal or selective
prevention (k = 14) or not CBT (k = 21), participant samples that did
not match our target population (k = 51), active comparison
condition (k = 65), the article was not reported in English or Dutch
(k = 6), the article was published before 1990 (k = 3), the article
reported on an already included study with no new results (k = 3)
and study data were not available (k = 1). The 69 remaining articles,
published between 1990 and 2017, reported on results of 31
studies. More information about the study flow can be found in
Fig. 1.

3.2. Study and intervention characteristics

Of the 31 studies (n = 4335) included in the quantitative
syntheses, a total number of 2369 participants were randomized
into the CBT intervention group and 1966 participants into the
control group. The mean age of the 4335 participants was 14.2
years. Further study characteristics are reported per included study
in Table 1a and summarized in Table 1b.

Thirty-seven CBT intervention arms containing 27 different
types of CBT protocols were identified. If the protocol was not
available (k = 12), the information within the published article was
used to identify characteristics of CBT. If information on interven-
tion components could not be identified it was labelled as missing/
unclear. Table 2 provides a short description of context and
structure characteristics of CBT, and an overview per intervention
of the different components of CBT included in the meta-
regression analysis.

3.3. Risk of bias

Thirty trials were labelled as having a ‘high’ RoB and 1 trial as
having a ‘low’ RoB. An overview of RoB criteria scores per included
study is presented in Table 3a and summarized in Table 3b.

3.4. Overall quality of the evidence

Using the GRADE method [23] many outcomes were down-
graded because of imprecision, mostly due to the CI crossing the
threshold of no clinically important benefit. About half of the
outcomes were downgraded for RoB. The amount of inconsis-
tency in the results was low. There was no high-quality
evidence, but moderate quality evidence was found for
depression outcomes at post-treatment and follow-up (17–39
weeks) and for risk of having a diagnosis of depressive disorder
at follow-up (17–39 weeks). Other evidence was of low or very
low quality.

https://doi.org/10.1016/j.eurpsy.2018.12.008


Table 1b
Study characteristics summarized.

� The study population consisted of 62.6% females.
� The study population consisted of 66.9% Caucasian.
� Recruitment was via mental health care institutions (k=9), child and adolescent healthcare (k=5), primary, secondary or high schools (k=23), advertisements (for

example, pamphlets, mass mailing or online advertisements; k=7), alternative education for students with behavioural problems (k=1) and children’s hospitals (k=1)
� Studies were conducted in school (k=16), a mental healthcare institution (k=5), child and adolescent healthcare (k=2), a university clinic (k=3) and at home (k=4); for

one study the setting was unclear.
� In ten studies the use of antidepressant treatment was measured at baseline, in only one study (a third of the) participants were receiving antidepressant treatment.
� The proportion of children and adolescents with a diagnosis of MDD (based on semi-structured diagnostic interview) and dysthymic disorder was reported in six trials

(with an average of 78.5% and 8.1% respectively) and four indicated prevention trials (with an average of 0.2% and 0% respectively).
� The proportion of participants with a comorbid anxiety disorder was reported in four trials (with an average of 31.5%) and one indicated prevention trial (with an

average of 17.9%).

Table 2
Context and structure characteristics and overview of intervention components.

Context and structure of CBT

Of the 37 CBT intervention arms, evaluated in 31 studies, 13 were treatment and 24 were indicated prevention. A total number of 30 intervention arms (81.1%) were
directed at the child/adolescent only, while seven (18.9%) were aimed at both the child/adolescent (five at adolescents and two at children) and caregiver(s). In four of
these seven intervention arms with caregiver involvement, caregiver sessions were given separately from the child/adolescent, while in three of the seven intervention
arms caregivers and children were given the sessions together. With regard to intervention format, 22 arms (59.4%) were group CBT, 28 (75.7%) were face-to-face and
seven (18.9%) were online interventions (with no or minimal therapist support in five arms and therapist support in two arms). CBT was administered in a psychiatric
(28.6%) or non-psychiatric setting (for example, at school or at their own home, 71.4%). The CBT interventions had a mean number of 10.6 sessions (range 5-16), a mean
duration of 8.8 weeks (range 4-18) and an average of 10.06 intervention hours (range 3.5-32) in total. Intervention intensity was rated as low in 13 out of the 35
intervention arms (37.1%) and high in 22 (62.9%).

Components of interventions included in the meta-regression analysis

Intervention name Psychoeducation Cognitive restructuring (challenging thoughts) Behavioural activation Relaxation

6-CDPI No Yes Yes No
ATS Yes No Yes Yes
ACSC Yes Yes No Yes
BAND Yes Yes Yes Yes
CBT (Charkandeh 2016) NR NR NR NR
CBT (Kahn 1990) Yes Yes Yes No
CBT (Kerfoot 2004) Yes Yes Yes NR
CBT (Rossello 1999) Yes No Yes No
CBT (Vostanis) No Yes No No
CSG Yes NR Yes NR
CTDSY Yes Yes Yes No
Computerized CBT (Smith 2015) No No Yes Yes
CWD-A manual adolescents Yes Yes Yes Yes
CWD-A manual parents Yes Yes Yes Yes
FG Yes NR NR NR
GO NR Yes Yes NR
MEP No Yes Yes No
OVK No Yes No Yes
PA Yes Yes Yes No
PASCET Yes Yes Yes Yes
POP Yes Yes No No
PSL No No No No
PST No Yes Yes No
RAP No Yes No Yes
SB No No Yes Yes
SCT Yes Yes No No
SPARX Yes Yes Yes Yes
TADS CBT Yes Yes Yes Yes
Total (Yes/No) 17/9 20/5 19/7 12/11

See Table 1a for meaning of abbreviations.
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3.5. Quantitative data synthesis

Overall results and results of subgroups (different control
conditions) are presented in Table 4 (post-treatment) and Table 5
(follow-up).

3.5.1. Overall results

3.5.1.1. CBT vs passive control. Low-quality evidence was found for
CBT being associated with a small effect on depressive symptoms
oi.org/10.1016/j.eurpsy.2018.12.008 Published online by Cambridge University Press
at post-treatment and at follow-up. Six trials reported low-quality
evidence of CBT increasing the chance of remission by 45% and
recovery by 36% at post-treatment. Low to very low-quality
evidence provided inconclusive results on response, number of
youths with a depressive disorder and quality of life.

3.5.2. Subgroups results

3.5.2.1. CBT vs waitlist/no treatment. Nineteen RCTs (n = 1760)
compared CBT with a waitlist condition [16,17,33–49]. Very low-
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Table 3a
RoB criteria score per study.

Caption: Risk of bias was rated as low (+), high (�), or unclear (?).

Table 3b
RoB criteria score summary.

Four trials (12.9%) had high RoB for random sequence generation, while in 26
studies (83.9%) the RoB for random sequence generation was low; in one
study the sequence generation was unclear. In 14 studies (45.1%) the RoB for
allocation concealment was low, while in 17 studies (54.8%) no method of
allocation concealment was reported. In 29 studies (93.6%) the RoB
concerning the blinding of participants and personnel was high, while in two
out of the 31 studies (6.5%) the RoB was unclear. In three studies (9.7%) the
RoB for blinding of the outcome assessors was high, in six (19.4%) low, and in
22 (71.0%) it was unclear. In nine studies (29.0%) the RoB for incomplete
outcome data was high, in 14 (45.2%) the RoB was low and in eight (25.8%) it
was unclear which method of handling of missing data was used. In all studies
the RoB for selective outcome reporting was low. Finally, in five studies
(16.1%) there was a high RoB for other sources of bias. This high RoB was based
on a conflict of interest by one of the study author(s) in three studies; in one
study it was based on the fact that participants broke randomization
(changed from control to intervention group or vice versa) during the
implementation of the study; and in one study the high RoB was based on
incomplete information about randomization, intervention and outcomes.
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quality evidence was found for CBT being associated with a
medium effect on depressive symptoms at post-treatment when
compared to waitlist. There was moderate quality evidence for a
small effect on depressive symptoms and 63% less risk of having a
depressive disorder at follow-up. Very low-quality evidence was
found for CBT increasing the chance of remission by 77% and low-
quality evidence for increasing the chance of recovery by 36% at
rg/10.1016/j.eurpsy.2018.12.008 Published online by Cambridge University Press
post-treatment. However, low to very low-quality evidence
provided inconclusive results for risk of having a depressive
disorder and quality of life at post-treatment.

3.5.2.2. CBT vs attention control. Eight RCTs (n = 1599) compared
CBT with an attention control condition [50–57]. Moderate quality
evidence was found for CBT being associated with a small effect on
depressive symptoms when compared with attention control at
post-treatment. There was low-quality evidence from two studies
(n = 125) that CBT reduces the risk of being diagnosed with a
depressive disorder by 51% at post-treatment. However, low to
very low-quality evidence provided inconclusive results for
remission and remission rate at post-treatment and depressive
symptoms and number of youths with a depressive disorders at
follow-up.

3.5.2.3. CBT vs monitoring control. Three RCTs (n = 753) compared
CBT (administered as indicated prevention) with a monitoring
control condition [58–60]. Moderate quality evidence was found
for CBT being associated with no clinically important benefit on
depressive symptoms when compared with monitoring control at
post-treatment and at follow-up. However, confidence intervals
were compatible with both an increase in effect and no clinical
important benefit.

3.5.2.4. CBT vs placebo. One RCT (n = 223) compared CBT with a
placebo pill [61]. (Very) low-quality evidence provided
inconclusive results for depressive symptoms, remission,
response and quality of life at post-treatment.

3.6. Meta-regression

Significant statistical heterogeneity was detected when CBT
was compared with passive control on depressive symptoms at
post-treatment (I2 = 81% [95% CI: 74–86%]) and at follow-up
(I2 = 68% [95% CI: 45–79%]). To perform a meta-regression we first
established the variables (Table 6) on our predefined method (see
Statistical analysis in the method section of the paper). Results of
the meta-regression analyses of depressive symptoms of CBT
intervention components and of contextual and structural factors
can be found in Tables 7 and 8 respectively.

Recipient, behavioral activation and challenging thoughts as a
predictor

In the intervention component meta-regression model, self-
monitoring and social skills training were excluded, because they
were significantly correlated with respectively behavioral activation
(r = 0.657; p < 0.01) and psychoeducation (r = 0.425; p < 0.05). In the
meta-regression, behavioral activation (b= �0.202; p < 0.01) and
challenging thoughts (as part of cognitive restructuring; b = �0.312;
p < 0.05) were significantly associated with a larger effect on
depressive symptoms at follow-up. However, these treatment
components (behavioral activation and challenging thoughts) were
not significant predictors when they were analyzed individually in
the meta-regression model (b= �0.11; p = 0.42 for behavioral
activation; b= �0.18; p = 0.37 for challenging thoughts).

In the contextual and structural factors meta-regression
model, the modalities face-to-face and online were excluded
from the analysis because they were significantly correlated with
respectively intervention dose (r = 0.361; p < 0.05) and online
sessions (r = �0.693; p < 0.01), and format of the CBT intervention
(r = �0.420; p < 0.01). In the meta-regression a significant
association was found between ‘recipient of the intervention:
child and caregiver’ (b= �0.38; p < 0.05) and a larger effect on
depression symptoms at follow-up, this association remained
significant (b= �0.467; p < 0.05) when analyzed individually in a
regression model.
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Table 4
Post-treatment outcomes CBT versus passive control.

Outcome (Sub-)analysis Trials (reference) N Effect Size [95% CI] Heterogeneity (I2 (95% CI)) Quality (GRADE)

Depression Total 26 2951 SMD= �0.41 [-0.56, �0.27] 81% (74–86%) Low b

WL 18 1556 SMD= �0.62 [�0.84, �0.39] 84% (76–88%) Very Low a b

Attention control 4 453 SMD= �0.20 [�0.33, �0.06] 13% (0–72%) Moderate d

Monitoring control 3 719 SMD= �0.14 [�0.32, 0.04] 28% (0–71%) Moderate d

Placebo 1 223 SMD = 0.04 [�0.17, 0.25] N/A Very Low a d

Remission rate Total 5 587 RR = 0.55 [0.31, 0.97] 80% (35–90%) Low a b

WL 2 75 RR = 0.23 [0.13, 0.40] 0% (N/A*) Very Low a d

Attention control 2 289 RR = 0.73 [0.46, 1.14] 59% (N/A*) Low b d

Placebo 1 223 RR = 1.04 [0.58, 1.88] N/A Low a d

Response rate Total 1 176 RR = 0.80 [0.61, 1.05] N/A Low a d

Placebo 1 176 RR = 0.80 [0.61, 1.05] N/A Low a d

Number depressed Total 4 398 RR= 0.70 0.70 [0.42, 1.16] 62% (0–85%) Very Low a b d

WL 1 50 RR = 1.15 [0.38, 3.51] N/A Very Low a d

Attention control 2 125 RR = 0.49 [0.31, 0.76] 0% (N/A*) Low a d

Placebo 1 223 RR = 1.01 [0.73, 1.40] N/A Low a d

Recovery Total 1 (2 arms) 96 RR = 0.64 [0.42, 0.98] 0% (N/A) Low d

WL 1 (2 arms) 96 RR = 0.64 [0.42, 0.98] 0% (N/A*) Low d

Quality of life Total 1 182 SMD = 0.08 [�0.21, 0.37] N/A Very Low a d

Placebo 1 182 SMD = 0.08 [�0.21, 0.37] N/A Very Low a d

a = Risk of bias, b = Inconsistency, c = Indirectness, d = Imprecision, e = Publication/reporting bias; N/A not applicable; SMD = standardised mean difference; WL = waitlist.
*A minimum number of 3 trials was necessary for the 95% CI calculation of the heterogeneity statistic.

Table 5
Follow-up outcomes CBT versus passive control.

Outcome (Sub-) analysis Trials (reference) N Effect Size [95% CI] Heterogeneity (I2 (95%CI)) Quality (GRADE)

Depression Total 15 2674 SMD= �0.20 [�0.33, �0.07] 68% (45–79%) Low b d

WL 7 888 SMD= �0.40 [�0.62, �0.18] 67% (7–83%) Moderate b

Attention control 5 1067 SMD= �0.05 [�0.25, 0.16] 61% (0–83%) Low b d

Monitoring control 3 719 SMD= �0.14 [�0.28, 0.01] 3% (0–62%) Moderate d

Number depressed Total 3 448 RR = 0.72 [0.41, 1.28] 46% (0–81%) Low a d

WL 1 (2 arms) 337 RR = 0.37 [0.15, 0.92] 15% (N/A*) Moderate d

Attention control 2 111 RR = 0.98 [0.67, 1.44] 0% (N/A*) Very Low a d

a = Risk of bias, b = Inconsistency, c = Indirectness, d = Imprecision, e = Publication/reporting bias; N/A not applicable; SMD = standardised mean difference; WL = waitlist.
*A minimum number of 3 trials was necessary for the 95% CI calculation of the heterogeneity statistic.

Table 6
Included variables.

After knowing the total number of included studies, and based on the hierarchal list and a sufficient distribution of presence or absence of variables, we included six out of
the eleven CBT components in our first meta-regression: psychoeducation, cognitive restructuring (‘challenging thoughts’ component), behavioural activation, self-
monitoring, relaxation and social skills training.
Six out of nine contextual and structural factors were included in our second meta-regression : 1) recipient of the intervention (child/adolescent vs child/
adolescent + caregiver(s)), 2) format of the CBT intervention (individual vs group-based), 3) face-to-face sessions (yes vs no), 4) online sessions (yes vs no), 5) setting
(inpatient mental health care setting, university clinic or paediatric care vs non-psychiatric [home or school]), 6) intervention dose (high [sessions � 10; weeks � 8; and/
or hours � 8] vs low [sessions < 10; weeks < 8; and/or hours <8]) based on the median scores on the number of sessions, duration in weeks and the number of hours
spent in the CBT intervention.
Two more variables (control condition and RoB) were included in both meta-regressions. The control condition variable was classified as no intervention (waitlist/no
treatment) or inactive intervention (placebo, attention or monitoring control). The RoB variable was classified as high or low risk (a study was labelled as high risk if it
was judged as high or unclear risk on one or more domains of the Cochrane Collaboration Risk of Bias Assessment Tool). Blinding participants or personnel is, in most
circumstances, not feasible to guarantee in psychological interventions research, therefore we decided to eliminate this for the labelling of the RoB variable.
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4. Discussion

This comprehensive systematic review and meta-analysis (31
studies; 4335 participants) explored the overall effects of CBT
interventions on depression in youth and is the first study that
focuses on the question of whether certain combinations or lack of
CBT components, and contextual and structural factors, can be
identified that moderate the effects. Moreover, the specific
characteristics of the CBT components were rated on a detailed
level so differences between CBT interventions on components
oi.org/10.1016/j.eurpsy.2018.12.008 Published online by Cambridge University Press
could be examined. Our results suggest that CBT is effective for
youth in reducing depressive symptoms immediately after the end
of treatment (SMD = �0.41) and at follow-up (17–39 weeks; SMD =
�0.20). Also, a child/adolescent with subclinical depressive
symptoms who receives CBT as indicated prevention has 63% less
risk of having a depressive disorder at follow-up. Other results of
our analyses showed that after receiving CBT, youth with
depression have 45% more chance of being in remission and
36% more chance of recovery compared with control groups, but
the quality of the evidence is less robust.
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Table 7
Meta-regression analysis intervention components.

Multivariate regression modela Univariate regression model

Variable name N B SE P N B SE p

Depression post-treatment outcome
Control group 33 0.492 0.159 0.002 33 0.492 0.159 0.002
Psychoeducation 27 0.073 0.124 0.558 31 �0.092 0.154 0.551
Cognitive restructuring (challenging thoughts) 29 �0.116 0.170 0.497 29 0.075 0.225 0.737
Activation 30 �0.237 0.125 0.058 30 �0.219 0.164 0.182
Relaxation 27 �0.070 0.113 0.538 27 �0.091 0.158 0.565
Risk of bias 27 �0.158 0.291 0.587 33 �0.033 0.342 0.942
Depression follow-up outcome
Control group 18 0.402 0.084 0.000 19 0.321 0.113 0.004
Psychoeducation 18 0.199 0.112 0.076 18 �0.092 0.144 0.522
Cognitive restructuring (challenging thoughts) 18 �0.312 0.120 0.010 18 �0.176 0.194 0.365
Activation 18 �0.202 0.071 0.005 18 �0.109 0.134 0.415
Relaxation 17 �0.070 0.097 0.470 17 0.137 0.141 0.330
Risk of bias 17 �0.332 0.218 0.128 17 0.225 0.192 0.242

a Measuring variable within a regression model including all variables.

Table 8
Meta-regression analysis contextual and structural factors.

Multivariate regression modela Univariate regression model

Variable name N B SE P N B SE p

Depression post-treatment outcome
Control group 33 0.492 0.159 0.002 33 0.492 0.159 0.002
Recipient (child/adolescent vs
child/adolescent + caregiver)

33 �0.089 0.106 0.403 33 �0.132 0.120 0.269

Intervention format
(individual vs group-based)

33 0.164 0.162 0.310 33 0.000 0.179 0.999

Setting
(psychiatric vs non-psychiatric)

33 �0.151 0.148 0.307 33 �0.157 0.166 0.344

Intervention intensity (high vs low) 31 �0.097 0.182 0.595 31 �0.035 0,203 0.864
ROB 31 0.102 0.424 0.810 33 �0.033 0.342 0.942

Depression follow-up outcome
Control group 19 0.275 0.110 0.012 19 0.321 0.113 0.004
Recipient (child/adolescent vs
child/adolescent + caregiver)

19 �0.380 0.184 0.038 19 �0.467 0.191 0.014

Intervention format
(individual vs group-based)

17 0.079 0.136 0.558 19 �0.063 0.133 0.634

Setting
(psychiatric vs non-psychiatric)

17 �0.069 0.332 0.836 19 0.285 0.264 0.281

Intervention intensity (high vs low) 17 0.145 0.119 0.223 17 0.073 0.143 0.611
ROB 19 �0.066 0.268 0.805 19 0.225 0.192 0.242

a Measuring variable within a regression model including all variables.
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Despite these positive results, effects in terms of symptom
reduction are small and have limited clinical importance when CBT
(administered as indicated prevention) was compared with
monitoring as control condition. Still, our results indicate that
there might be room to improve the effects of CBT on the long-
term, which is important because the recurrence of depression in
youth is high [7]. Results of our meta-regression showed a
correlation between improvement on depression outcomes and
the combination of the components behavioral activation and
challenging thoughts (as part of cognitive restructuring) in a CBT
intervention. We also found an association between more
favorable treatment outcomes and caregiver(s) involvement in
the intervention. Post-hoc sensitivity analysis indicated that this
effect was especially beneficial for children younger than 12. For
the other two CBT components (psychoeducation and relaxation)
and three contextual and structural factors (format of the
intervention, setting and intervention dose), no significant
correlation with more favorable outcomes were found. Another
important variable we included, which was not related to the
intervention but to the research, was the quality of the studies
rg/10.1016/j.eurpsy.2018.12.008 Published online by Cambridge University Press
(RoB). The quality of the studies did not have a moderating effect in
our analysis. This might be due to the fact that we did not take
dimensional aspects into account and worked with a cut-off point.
As a last point we analyzed post-hoc if moderator effects might be
influenced due to the intervention being treatment or indicated
prevention. First of all we found only small differences between
effects of indicated prevention and treatment on depression
symptoms at follow-up. Secondly, when the distribution of
moderators was analyzed, only the moderators psycho-education,
psychiatric setting and high treatment intensity were significantly
more prevalent in treatment trials. As those moderators had no
significant influence on the primary outcomes, we concluded that
moderating effects were not explained by intervention type
(treatment or indicated prevention).

4.1. Our results in relation to other evidence

Recent reviews used inclusion criteria that were more stringent
than the inclusion criteria we used in our review, for example
regarding specific age groups (only children [11,20] or adolescents
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[62]), specific types of preventive psychological therapy [10] or a
different range of severity of depression. However, our overall
results were in line with their outcomes such as non-significant or
small effects on depressive symptoms and a decreasing effect as
follow-up time progresses. Moderating variables have also been
investigated in other research and meta-analyses, with some
associations confirming or contradicting our results.

A recent meta-analysis found that the component behavioral
activation is effective for young people with depression [63]. This
corresponds with another study in which the views of children and
adolescents were analyzed. Children and adolescents identified
behavioral activation and challenging thoughts as an achievable and
effective strategy in reducing depressive symptoms, while 65% of
other components of CBT were not judged to be effective [32].
Results of our meta-regression analyses correspond with these
results.

With respect to caregiver involvement there are conflicting
results between other reviews (and ours). In contrast to our results,
one review found that CBT for children (aged 7–13 years) with
depression without caregiver involvement was significantly more
effective than with caregiver involvement [11]. Two other reviews
found no differences between involving a caregiver and not
involving them when treating youth with depression and/or
anxiety with CBT [64] and computerized CBT [65]. In line with our
results, a review focusing on all types of psychotherapy for youth
(mean age of 12 (SD = 3.3)) with depression; the authors concluded
that caregiver participation was associated with improved
treatment outcomes [19]. These differences in effect of caregiver
involvement might be explained by the way caregivers were
involved. In the field of anxiety disorders, for example, an
individual patient data meta-analysis did not find any additional
benefit of caregiver involvement in general, but exploratory
analyses showed that if CBT focused on contingency management
(rewarding desirable behavior and ignoring unwanted behavior) or
transfer of control (the process of transferring skills from the
therapist to the caregiver) better outcomes were observed at
follow-up [66]. In our analysis, there were not enough studies to
differentiate between the type of caregiver involvement. However,
reviewing the studies with caregiver involvement, we do see
differences for example, some interventions were delivered to the
caregiver and child/adolescent simultaneously while others were
delivered separately. In some interventions contingency manage-
ment was used, while others did not use this.

Regarding intervention intensity, we did not find an association
with an effect on depression symptoms, which is in accordance
with Yang et al. [11]. In contrast, Arnberg et al. concluded that more
sessions (amount of sessions multiplied by the session duration in
minutes) leads to a larger effect [20].

Although we did not find positive influence of psychoeducation
and could not include goalsetting in our analysis, there is evidence
that the combination of these in a brief psychosocial interventions
can be as effective as a CBT intervention [67]. So even if our results
don’t show the added benefit of a component, it does not mean it
does not contribute to an improved effect.

4.2. Strengths and limitations

A specific advantage of our review is that it is the first to
investigate the components of different CBT protocols in detail,
thereby continuing the work of Fréchette-Simard et al. [15]. As they
suggested, we extracted information directly from the individual
intervention protocols, rather than from the articles in which the
studies were reported. This approach allowed us to obtain more
detailed information about the intervention components. Another
strength of our analysis is that the meta-regression gave insight
oi.org/10.1016/j.eurpsy.2018.12.008 Published online by Cambridge University Press
into two CBT components and caregiver involvement being
positively associated with improvement of effects of CBT.

Due to our decision to try and limit the heterogeneity that
would be caused by active comparison groups (including
treatment as usual), our review is limited by the number of
studies included. And although we were able to perform a meta-
regression analysis, we were limited by the number of variables we
could include to keep sufficient statistical power and by the
insufficient distribution of the presence or absence of variables
between studies. Consequently, we could not include other
important CBT components (for example, other elements of
cognitive restructuring, positive reinforcement, goalsetting, re-
lapse prevention), and contextual and structural factors (for
example, indicated prevention/treatment, age or severity of the
depression) in our meta-regression. Two limits to the outcome of
the meta-regression should be made. First, The significant
moderating effects of CBT components were only indicated in
the multivariate regression model. This demonstrates that the
activation and challenging thoughts components of CBT are
effective as a combination, while there is no evidence for added
benefit as stand-alone components. And secondly, recipient of the
CBT intervention, which was a significant moderator for the
depression outcomes at follow-up, only had one study of the 15
which targeted both children and caregivers. Another limitation is
the high number of studies with a small sample size and/or studies
at high RoB in the waitlist/no treatment subgroup. These aspects
caused inconsistent results and made the depression outcome less
robust at post-treatment. This is unfortunate because due to the
number of included participants it could have created a precise
result, which could have made us more confident of the true effect.
Furthermore, we could not obtain some of the original intervention
protocols, so we did not have detailed information on all included
CBT interventions. Details were also missing about treatment
protocol adherence and thereby it is unclear in how many cases the
components were truly delivered by the therapist. Finally, there
was an underrepresentation of studies conducted in children
(k = 5) versus adolescents (k = 25).

4.3. Implications for practice

Based on our findings and other research, CBT that includes
behavioral activation and a challenging thoughts component (as
part of cognitive restructuring) might improve outcomes for youth
in the long-term. However, it is premature to suggest that practice
must only apply CBT that includes these two core components.
More evidence is needed to provide a causal relationship between
these components and improved outcomes.

The results seem to suggest that when treating youth with CBT
that the involvement of caregivers might improve depression
symptoms on the long term, this might be due to several reasons.
First, an etiological factor in the development of depression is the
quality of the attachment relationship [68,69]. Although CBT does
not target improvement of the attachment relationship directly,
children learn to increase adaptive coping strategies and caregivers
show their commitment by being involved in the intervention.
These factors could improve the quality of the attachment
relationship and might help to improve outcomes. Second, for
children the possibility of transfer of control (caregiver involvement
can lead to the transfer of information and skills to the child) might
lead to higher intervention fidelity and might make the child more
aware of the therapeutic process between the sessions. A meta-
analysis of CBT treatment in children has already showed that CBT
focused on transfer of control leads to long-term maintenance of
treatment gains [66]. Actively involving caregiver(s) in the
therapeutic process at the same time by use of contingency
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management may also lead to improved effects [66]. Furthermore,
for the child/adolescent, caregiver involvement might lead to more
consistency in their interactions with their therapist, because youth
are more inclinedto follow the sessions whencaregiversare involved
[70,71].

4.4. Directions for future research

The results of our review provides additional evidence and
should give an impulse for more research into uncovering the
working mechanisms of CBT, which has been strongly recom-
mended to be the next step in improving psychological inter-
ventions [14]. Therefore, head-to-head RCTs should be undertaken
with intervention arms consisting of CBT with and without the
intervention components (and a combination of these compo-
nents), and contextual and structural factors (especially, different
types of (non) parental involvement) in order to replicate our
results in a ‘real world’ setting. However, when viewing the overall
evidence, in general more RCTs should be undertaken to improve
the quality of the total evidence, which is currently moderate at
best. In particular, it is important to investigate the effects of CBT on
children with clinical depression, because this is an under-
researched area.

Several aspects could not be analyzed in our meta-analysis. It
would be very informative to further investigate the influence of
these aspects such as other components and structural character-
istics on outcomes. Clinically relevant topics to be investigated are
the optimal sequencing and intensity of CBT components during
the intervention, and how to improve or sustain long-term
outcomes by the application of booster sessions or continuing
CBT after remission has started, which has been advised for adults
[72,73].

Finally, there have been several attempts to provide evidence on
improving the effects of CBT, yet none have been fully successful in
separating out the effectiveness of specific CBT components. A
possibility for future research is to conduct an individual patient
data meta-analysis (IPDMA) because this method can increase
power and reliability, as well as enabling an examination of the
differential effectiveness of CBT and its components among specific
subgroups across studies [74]. Most importantly, IPDMA allows for
analyzing the predictive value of specific (baseline) characteristics
and intervention components [74].
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