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IMPORTANCE Anxiety disorders are common in children and adolescents, and uncertainty
remains regarding the optimal strategy of psychotherapies in this population.

OBJECTIVE To compare and rank the different types of psychotherapies and the different
ways of delivering psychological treatments for anxiety disorders in children and adolescents.

DATA SOURCES PubMed, Cochrane Central Register of Controlled Trials, EMBASE, PsycINFO, Web
of Science, CINAHL (Cumulative Index to Nursing and Allied Health Literature), ProQuest Disserta-
tions, LILACS (Literatura Latino Americana em Ciéncias da Satde), international trial registers, and
US Food and Drug Administration reports were searched from inception to November 30, 2017.

STUDY SELECTION Randomized clinical trials that compared any structured psychotherapy
with another psychotherapy or a control condition for anxiety disorders in children and
adolescents were selected.

DATA EXTRACTION AND SYNTHESIS Four researchers independently performed data
extraction and quality assessment. Pairwise meta-analyses and Bayesian network
meta-analysis within the random-effects model were used to synthesize data.

MAIN OUTCOMES AND MEASURES Efficacy (change in anxiety symptoms) posttreatment and
at follow-up, acceptability (all-cause discontinuation), and quality of life and functional
improvement were measured. The certainty of evidence was assessed using the Grading of
Recommendations Assessment, Development and Evaluation framework.

RESULTS A total of 101 unique trials including 6625 unique participants compared 11 different
psychotherapies with 4 specific control conditions. The certainty of evidence was rated as low or
very low for most comparisons. For efficacy, most psychotherapies were significantly more
effective than the wait list condition posttreatment (standardized mean difference [SMD], -1.43
to-0.61) and at the longest follow-up (SMD, -1.84 to -1.64). However, only group cognitive
behavioral therapy (CBT) was significantly more effective than the other psychotherapies and all
control conditions posttreatment. For acceptability, bibliotherapy CBT had significantly more
all-cause discontinuations than some psychotherapies and control conditions (range of odds
ratios, 2.48-9.32). In terms of quality of life and functional improvement, CBT (delivered in
different ways) was significantly beneficial compared with psychological placebo and the wait list

condition (SMDs, 0.73t01.99). Author Affiliations: Author
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CONCLUSIONS AND RELEVANCE Group CBT would be the more appropriate choice of
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psychotherapy for anxiety disorders in children and adolescents, based on these findings.
Other types of psychotherapies and different ways of delivering psychological treatment can
be alternative options. Further research is needed to explore specific anxiety disorders,
disorder-specific psychotherapy, and moderators of treatment effect.
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he lifetime prevalence of anxiety disorders in children

and adolescents ranges from approximately 15% to

20%.! Generalized anxiety disorder, social anxiety dis-
order, and specific phobia share common clinical features,?-
often occur with depressive disorders,* and had have a nega-
tive association with educational achievement, family life, and
leisure activities.”

Psychological treatments, especially cognitive behavioral
therapy (CBT), are commonly used to treat anxiety disorders in
children and adolescents.® Recent meta-analyses found evi-
dence to support the effectiveness of CBT in reducing anxiety
symptoms and improving function among children with or
without autistic spectrum conditions, with recovery rates in-
creased to 37% and 66% respectively, compared with 21% for a
wait list control condition.”® However, other psychotherapies
are also in use, such as BT without the cognitive restructuring
component and bibliotherapy.®'© Nevertheless, debate regard-
ing the different components and format of psychotherapy is
ongoing,! for instance, whether cognitive maturity is required
for successful engagement in CBT for young children and
whether differences exist in efficacy between psychotherapy
delivered individually or in a group setting.'? These issues lead
to uncertainty in the decision making for health care profes-
sionals and patients. However, previous pairwise meta-
analyses could not answer these clinical questions,'*'* be-
cause few trials have directly compared different types of
psychotherapies.'® Network meta-analysis allows for a better
data synthesis because indirect comparisons can be made. Using
network meta-analysis, we aimed to comprehensively com-
pare and rank psychological interventions for the acute treat-
ment of anxiety disorders in children and adolescents.

Methods

Search Strategy and Selection Criteria
We performed a comprehensive literature search for pub-
lished and unpublished randomized clinical trials in PubMed,
Cochrane Central Register of Controlled Trials, EMBASE,
PsycINFO, Web of Science, CINAHL (Cumulative Index to
Nursing and Allied Health Literature), ProQuest Dissertations,
LILACS (Literatura Latino Americana em Ciéncias da Saide),
international trial registers, and US Food and Drug Adminis-
tration reports from inception until November 30, 2017.
Eligible studies included any structured psychotherapy for the
acute treatment of children and adolescents (18 years or
younger when enrolled in the trials) with a primary diagnosis
of anxiety disorders according to standardized diagnostic
criteria assessed by trained staff via clinical interview.'® A psy-
chotherapy was considered structured when it was accompa-
nied by an explicit manual for therapists to follow and/or laid
out in a manual for the participants. No restrictions on lan-
guage were used. Study authors were contacted to supple-
ment incomplete reports of the original papers or provide data
for unpublished studies.

According to DSM-5, anxiety disorders include general-
ized anxiety disorder, social anxiety disorder, specific phobia,
panic disorder, agoraphobia, separation anxiety disorder, and
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Key Points

Question What is the best psychotherapeutic approach for
anxiety disorders in children and adolescents in terms of efficacy
and acceptability?

Findings This network meta-analysis included 101 unique trials
with 6625 unique participants who received 11 different
psychotherapies and 4 control conditions. Only group cognitive
behavioral therapy was significantly more effective in reducing
anxiety symptoms than other psychotherapies and all control
conditions posttreatment and at short-term follow-up.

Meaning Group cognitive behavioral therapy may be the initial
choice of psychotherapy for anxiety disorders in children and
adolescents, after replication in future research with focus on
disorder-specific psychotherapies and identification of moderators
of treatment effect.

selective mutism but not posttraumatic stress disorder or ob-
sessive-compulsive disorder. Trials of combination therapies,
treatment-resistant anxiety disorder, a treatment duration of less
than 6 weeks, or an overall sample size of less than 10 patients
were exclusion criteria.

Psychotherapies can be delivered in different modalities
(face-to-face or Internet-assisted), different conditions (child-
hood psychotherapy, parental involvement therapy, or parent-
only therapy), and different formats (group, individual, or both).
Because different treatment effects may occur across different
types of treatment and different delivery formats of psycho-
therapies, we a priori decided to consider them as indepen-
dent nodes in the network meta-analysis. In addition, we de-
fined parental involvement in therapy as including parent
attendance in at least 40% of total sessions of children and par-
ents and at least 40% involvement of each session.'® The con-
trol conditions included no treatment, psychological placebo,
treatment as usual, and the wait list condition, which were
viewed as independent nodes in this study. Psychological pla-
cebo was defined as a control condition that was regarded as in-
active by the researchers but was presented to the participants
as being an active therapy, whereas treatment as usual in-
cluded any nonstructured psychotherapy, which may have some
treatment effects. Further descriptions of the included psycho-
therapeutic interventions and control conditions are shown in
eMethods 3 in the Supplement.

Data Extraction and Quality Assessment

Four researchers (Y.Z., J.P., L.Y., and S.Y.) independently
screened eligible trials, extracted the relevant information, and
assessed risk of bias according to the Cochrane risk of bias tool
(x range for interrater reliability, 0.88-0.92).!7 Any discrepan-
cies of data extraction and risk of bias assessment were re-
solved by consensus and arbitration by a panel of other inves-
tigators within the review team (T.A.F., A.C., and P.X.).

Outcomes

We assessed efficacy posttreatment and at follow-up as the
mean change scores in anxiety symptoms from baseline to end
point and from baseline to the end of follow-up (<12 months).
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Anxiety symptoms were measured using various psychometri-
cally continuous scales, such as the Revised Children’s
Manifest Anxiety Scale and Spence Children’s Anxiety
Scale.’®!9 For the same scale with different informants, we
prioritized self-rated scales, then the parent report, teacher re-
port, and health care professional’s report.!®> We also as-
sessed acceptability, measured as the proportion of patients
who discontinued treatment for any reason during the acute
phase of treatment, and quality of life and functional improve-
ment (QOL/functioning), measured as mean change scores
from baseline to end point. When a study used 2 or more scales
to measure a similar construct, we chose the single best avail-
able outcome measure according to a hierarchy based on psy-
chometric properties and appropriateness for use with chil-
dren and adolescents (eMethods 4 in the Supplement).

Statistical Analysis
Details of the applied statistical approaches are provided in
eMethods1through 5in the Supplement. First, the pairwise meta-
analysis was conducted using the random-effects model with
Stata software (version 13.0; StataCorp). Odds ratios were used
for dichotomous outcomes, and standardized mean differences
(SMDs) were used for continuous outcomes, with 95% CIs. For
studies with multiple intervention groups, we combined groups
to create a single pairwise comparison.” Statistical heterogeneity
was assessed using the I statistic and the P value of the Q sta-
tistic, with P < .05 indicating significance. P values were 2 sided.
Potential publication bias or small-study effect was detected
using the Egger test if at least 10 studies were available.2°

The network meta-analysis was conducted based on a
Bayesian framework random-effects model?! with WinBUGS
software (version 1.4.3; MRC Biostatistics Unit). For each com-
parison, a mean effect estimate (SMD or odds ratio) along with
its 95% credible interval (CrI) were calculated using the Markov
chains Monte Carlo method.??> Two Markov chains were run
simultaneously with different arbitrarily chosen initial val-
ues. Convergence was assessed by running 2 chains, inspect-
ing the sampling trace plots and the Brooks-Gelman-Rubin
statistic. Model fit was assessed using deviance information
criterion and mean posterior deviance of the network model.
A common heterogeneity parameter was assumed for all com-
parisons, and we assessed the global heterogeneity using the
I? statistic with the gemtc R package (version 0.8-2; CRAN).
The estimated common 12 values were compared with the
empirical ones for continuous and dichotomous outcomes.
The estimated distribution for continuous outcomes (mental
health, nonpharmacologic) was 0.058,2* and the estimated
distribution for dichotomous outcomes (subjective, nonphar-
macologic) was 0.13.2% We used the design-by-treatment
inconsistency model to evaluate the global inconsistency, the
loop-specific approach to evaluate the local inconsistency,
and the node-splitting approach to calculate the inconsis-
tency for each comparison.?> We estimated the ranking prob-
abilities for all interventions and reported the surface under
the cumulative ranking curves.2® A Hasse diagram was drawn
using R (version 3.2.2; CRAN) with the netmeta package to
integrate rankings from different outcomes.?” Comparison-
adjusted funnel plots for the network meta-analysis were
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plotted by comparing all active psychotherapies against all con-
trol conditions (no treatment, psychological placebo, treat-
ment as usual, or wait list) to detect the presence of any domi-
nant publication bias.?® These analyses were performed with
Stata (version 13.0) and R (version 3.2.2) software. The cer-
tainty of the evidence for efficacy outcomes was assessed using
the Grading of Recommendations Assessment, Development
and Evaluation (GRADE) framework across the following
5domains: study limitations, imprecision, heterogeneity and
inconsistency, indirectness, and publication bias.2®

The following subgroup analyses (considering publication
year, sample size, sex ratio, mean age, treatment duration, num-
ber of sessions, and source of outcome information) and sen-
sitivity analyses (excluding studies with a high risk of bias or
trials with maternal anxiety disorder) were performed. We also
conducted network meta-regression analyses of all variables in
subgroup analyses by calculating the Somer D value (a correla-
tion coefficient for a dichotomous and an ordinal variable).>°
The full data set is available online in Mendeley (d0i:10.17632
[7t71frb272.2).

. |
Results

Figure 1 shows the process of study selection. In total, we
included 101 unique randomized clinical trials involving
6625 unique patients. A complete list of the included trials
appears in eMethods 6 in the Supplement; the list of full-text
excluded studies, online in Mendeley (do0i:10.17632
/bkr2gtjmyf.1). Eleven different psychotherapies, including
group BT, individual and group BT, individual BT with
parental involvement, group CBT, group CBT with parental
involvement, individual CBT, individual and group CBT,
individual CBT with parental involvement, Internet-assisted
CBT, parent-only CBT, and bibliotherapy CBT, and the 4 con-
trol conditions (wait list, psychological placebo, no treat-
ment, and treatment as usual) were assessed. The hallmark
distinction between BT and CBT was the inclusion of cogni-
tive restructuring in the latter.

The clinical and methodologic characteristics of
included trials are shown in eTable 1 in the Supplement. The
studies were published from 1994 and 2017 and were con-
ducted in 14 countries. Seventy-five studies (74.3%) included
patients with mixed anxiety disorders. The median study
sample size was 54 patients (range, 11-267 patients). Approxi-
mately half of total participants (3350 [50.6%]) were girls, and
the median proportion of female participants was 52% (range,
8%-100%). Twenty trials enrolled only children; 49, only
adolescents; and the remainder, children and adolescents.
The mean (SD) age of participants was 10.8 (3.0) years. The me-
dian duration of the acute treatment was 12 weeks (range, 6-32
weeks), the median number of sessions was 12 (range, 6-32),
and the median number of sessions with family involvement
was 4 (range, 0-20). The median duration of the longest
follow-up was 6 months (range, 1-12 months). For the study
quality, 72 trials (71.3%) were rated as at moderate risk of bias;
21(20.8%), at high risk of bias; and 8 (7.9%), at low risk of bias
(eMethods 7 in the Supplement).
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Figure 1. Flowchart of Study Selection
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30 Assessed individual CBT

25 Assessed group CBT

11 Assessed internet-assisted CBT
Assessed parent-only CBT
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Assessed individual and group BT
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Assessed individual and group CBT
Assessed group BT
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29 Assessed individual CBT with parental involvement

21 Assessed group CBT with parental involvement

Assessed individual BT with parental involvement

Some studies assessed more than 1
type of psychotherapy. BT indicates
behavioral therapy without cognitive
restructuring; CBT, cognitive BT; RCT,

randomized clinical trial.

The network of treatment comparisons for efficacy post-
treatment is shown in Figure 2. Networks for other outcomes
are displayed in eFigure 1 in the Supplement.

Pairwise Meta-analysis

For efficacy, group CBT, individual CBT, and parental involvement
CBT were statistically significantly more efficacious than the wait
list condition posttreatment and at follow-up (eResults in the
Supplement). For acceptability, bibliotherapy CBT was less
acceptable than group CBT with parental involvement and the
wait list condition. For QOL/functioning, group CBT with paren-
tal involvement, individual CBT, individual and group BT,
Internet-assisted CBT, and parent-only CBT were significantly
more beneficial than the wait list condition or psychological
placebo (eFigure 2 in the Supplement).

Network Meta-analysis

In terms of efficacy posttreatment, all psychotherapies were more
beneficial than the wait list control condition, but only group CBT
was significantly more effective than all neutral control condi-
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tions (SMD range, -1.43 to -0.76) and most other psychothera-
pies (SMD range, —0.82 to —0.43) (Figure 3). In terms of efficacy
at the end of follow-up, almost all investigated psychotherapies
were significantly more effective than the wait list condition and
no treatment (SMD range, -2.80 to -1.64) (Figure 4), but only
group CBT was significantly more effective than group CBT with
parental involvement and all control conditions at short-term
follow-up (SMD range, —0.43 to -0.82) (Figure 3). Psychological
placebo was significantly more effective than the wait list con-
dition in efficacy posttreatment and at follow-up. In terms of ac-
ceptability, only bibliotherapy CBT had significantly more all-
cause discontinuations than some other psychotherapies and
control conditions (range of odds ratios, 2.48-9.32) (Figure 3). In
terms of QOL/functioning, almost all CBT, but not BT, showed
significantly more benefit compared with psychological placebo
and the wait list condition (SMD range, 0.73-1.99) (Figure 4).

Heterogeneity and Sensitivity Analyses
The common heterogeneity SD was 0.65 (95% CrI, 0.54-0.77) for
efficacy posttreatment, 0.63 (95% Cr1, 0.43-0.89) for efficacy at

jamapsychiatry.com
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Figure 2. Network of Eligible Comparisons for Efficacy Posttreatment

TAU 1/P-CBT

G/P-CBT

WL

The width of the lines is proportional to the number of trials comparing every
pair of treatments, and the size of every node is proportional to the number of
randomized participants. Bib-CBT indicates bibliotherapy cognitive behavioral
therapy; G-BT, group BT without cognitive restructuring; G-CBT, group CBT;
G/P-CBT, group CBT with parental involvement; I-CBT, individual CBT;

1/G-BT, individual and group BT; I/G-CBT, individual and group CBT;

Int-CBT, Internet-assisted CBT; I/P-BT, individual BT with parental involvement;
1/P-CBT, individual CBT with parental involvement; NT, no treatment;

PBO, psychological placebo; P-CBT, parent-only CBT; TAU, treatment as usual;
and WL, wait list.

follow-up, 0.49 (95% CrI, 0.20-0.75) for acceptability, and 0.51
(95% Crl, 0.33-0.76) for QOL/functioning. These heterogeneity
SDs are relatively high but are within the empirically estimated
distributions. The test of global inconsistency did not show a sig-
nificant difference between the consistency and inconsistency
models for efficacy posttreatment (P = .50), but a significant dif-
ference was found for efficacy at follow-up (P < .001) (eFigure
3inthe Supplement). Tests of local inconsistency showed small
percentages of inconsistent loops for the efficacy posttreatment
within the empirically expected range (6 of 52 comparison loops)
but not for efficacy at follow-up (6 of 16 comparison loops) (eFig-
ure 4 in the Supplement). The test of inconsistency from the
node-splitting model showed significant differences between
some comparisons in efficacy posttreatment (3 of 39) and at
follow-up (4 of 23) (eFigure 4 in the Supplement). Egger tests for
the comparison-adjusted funnel plot suggested potential pub-
lication bias or small-study effect for efficacy posttreatment and
at follow-up (eFigure 5 in the Supplement). The ranking of treat-
ments is presented in eFigure 6 in the Supplement. In terms of
efficacy posttreatment, the most effective treatments were group
CBT (93.4%) and group BT (86.1%), whereas the least effective
was the wait list condition (2.4%). In terms of efficacy at follow-
up, the most effective treatments were parent-only CBT (67.9%)),
individual BT with parental involvement (66.1%), and Internet-
assisted CBT (65.6%), whereas the least effective was no treat-
ment (1.5%). The full details of the subgroup and sensitivity analy-
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ses and the network meta-regression are reported in eFigures 7
and 8 and eTable 2 in the Supplement. According to the GRADE
framework, the certainty of the evidence for efficacy was low for
most comparisons and very low for some comparisons (eFigure
9in the Supplement).

.|
Discussion

This network meta-analysis presents an up-to-date and com-
prehensive synthesis of data for structured psychotherapy
for children and adolescents with acute anxiety disorders.
We found that CBT and BT were significantly more beneficial
than the wait list condition in reducing anxiety symptoms
posttreatment and at follow-up. However, only group CBT
was significantly more effective than some other psycho-
therapies posttreatment and at short-term follow-up. Over-
all, the clinical interpretation of these findings is limited, not
only by the small number of trials in each node, but also by
the poor methodology, risk of bias of individual studies,
large inconsistency of the network, and potential selective
reporting.

The magnitude of the effect of group CBT over active in-
terventions involving human contact, such as individual CBT
or parent-only CBT, was in the range of 0.4 to 0.7 in terms of
SMD, and that over interventions without human contact, such
as Internet-assisted CBT or bibliotherapy CBT, was even greater,
with SMDs of 0.7 or 0.8.3! When converted into numbers
needed to treat, the efficacy of group CBT over other active hu-
man interventions may correspond with numbers needed to
treat of approximately 5 and over interventions without hu-
man contact may correspond with numbers needed to treat of
approximately 3.32

The delivery formats of psychotherapy for anxiety disor-
ders in children vs adolescents in still under wide debate.'*'*
In our subgroup analyses (eTable 2 in the Supplement), we
found different point estimates for group CBT for adolescents
(mean age, >13 years; SMD, —0.82) vs younger patients (mean
age, <13 years; SMD, -0.50); however, the corresponding test
for subgroup difference was nonsignificant (P = .45). Previ-
ous studies33-3* suggested that a certain level of cognitive
maturity is required for successful engagement in CBT, which
children may not yet have acquired. For instance, the only 2
trials involving a group BT arm>>-3® included children aged 10
to 14 years, showing that group BT may be especially helpful
for this age range. However, whether age is associated with
treatment effect remains unclear, because other factors, such
as depression or parental symptoms, may also interact with
age.?>-3® The results of our analysis suggest that psycho-
therapy delivered in a group format may generally result in bet-
ter outcomes than when delivered individually, which, even
if not necessarily true for all the patients, may be attributed to
the additional exposure of social stimuli and interaction in
the group format and thus increasing the efficacy of
psychotherapy.3” These results are not replicated in adults,
especially for depression.?®3° Future work should properly
examine whether and how the group format may be of par-
ticular benefit for younger people with anxiety disorders.
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We found significant inconsistencies in several loops
involving group CBT, and its efficacy might be overestimated
by publication bias. Health care professionals should inter-
pret the findings about group interventions being better
than individual interventions with caution. Moreover, in
agreement with previous meta-analyses,*®4! we also found
that some self-help psychotherapies (such as Internet-
assisted CBT and bibliotherapy CBT) are effective in reduc-
ing anxiety symptoms when compared with the wait list
condition and can be useful clinical tools, especially in con-
sideration of accessibility and cost-effectiveness issues.
However, self-help psychotherapies may be associated with
higher rates of treatment discontinuation and may only
apply to people with higher literacy.

This network meta-analysis also showed that children and
adolescents may benefit from psychotherapy with the involve-
ment of parents, but previous analyses did not suggest that the
role of the involvement of parents in psychotherapy is more
beneficial than psychotherapy alone.*?+4* With the exception
of bibliotherapy CBT, no significant differences were de-
tected among other psychotherapies in the outcome of all-
cause discontinuation.

In our analysis, we have shown that CBT, but not BT, may
have a positive association with various domains of a patient’s
life, such as mental functioning, social and study-related rela-
tionships, level of discomfort, and engagement in everyday
activities.** One theory that may explain the difference is that
the cognitive restructuring included in CBT compared with BT
interventions enables a young person to more readily accept the
emotions associated with an anxiety disorder.*®

Limitations

Our study has many limitations. First, because the numbers
of trials for several nodes in this network meta-analysis were
very small, the statistical power for some comparisons was lim-
ited, and we did not have enough trials to analyze specific anxi-
ety disorders. Second, the certainty of evidence was rated as

Comparative Efficacy and Acceptability of Psychotherapies for Pediatric Acute Anxiety Disorders

low or very low, and although the global test of inconsistency
was not significant for efficacy posttreatment, the test was
significant for efficacy at follow-up. Third, according to our pro-
tocol, we excluded participants with subsyndromal anxiety
symptoms or treatment-resistant anxiety disorder. This
exclusion was aimed at preserving the transitivity across the
network but may limit the generalizability of results from this
study because such patients represent a considerable propor-
tion of the people seen in real-world clinical settings. Finally,
without access to individual patient-level data, we cannot
analyze the moderating effect of some participant character-
istics (eg, ethnicity, baseline anxiety symptom severity, and
comorbid diagnoses), which may explain the heterogeneity and
inconsistency in the network. Having access to individual
patient-level data will also contribute to a precision medicine
approach that will enable researchers and health care profes-
sionals to individualize treatment indications for children and
adolescents with anxiety disorders.*®

. |
Conclusions

This network meta-analysis suggests that group CBT might be
considered as the initial choice of psychotherapy for anxiety
disorders in children and adolescents; however, more re-
search is needed to confirm such conclusions. Health care pro-
fessionals, patients, and families should carefully interpret
these findings, bearing in mind the limited amount of infor-
mation and the low quality of available evidence. The use of a
group setting may play a role in moderating the effect of psy-
chological treatments: group CBT appeared to produce more
robust effects in adolescents and group BT, in children. Only
CBT may have a significant benefit in improving QOL/
functioning. The use of a wait list control condition may in-
flate the apparent treatment effect of psychotherapies, whereas
psychological placebo is likely to provide a more robust com-
parison in psychotherapy trials.
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