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Key Points

Question

What is the comparative effectiveness of cognitive behavioral therapy and pharmacotherapy for childhood
anxiety disorders?

Findings

In this systematic review and meta-analysis, selective serotonin reuptake inhibitors, serotonin-
norepinephrine reuptake inhibitors, and cognitive behavioral therapy were all effective in reducing anxiety
symptoms. Selective serotonin reuptake inhibitor and serotonin-norepinephrine reuptake inhibitor use were
associated with various adverse events that were mostly not serious.

Meaning

The choice of treatments should be based on values, preferences, availability of services, and adverse
effect profile.

Abstract

Importance
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Childhood anxiety is common. Multiple treatment options are available, but existing guidelines provide
inconsistent advice on which treatment to use.

Objectives

To evaluate the comparative effectiveness and adverse events of cognitive behavioral therapy (CBT) and
pharmacotherapy for childhood anxiety disorders.

Data Sources

We searched MEDLINE, EMBASE, PsycINFO, Cochrane Central Register of Controlled Trials, Cochrane
Database of Systematic Reviews, and SciVerse Scopus from database inception through February 1, 2017.

Study Selection

Randomized and nonrandomized comparative studies that enrolled children and adolescents with
confirmed diagnoses of panic disorder, social anxiety disorder, specific phobias, generalized anxiety
disorder, or separation anxiety and who received CBT, pharmacotherapy, or the combination.

Data Extraction and Synthesis

Independent reviewers selected studies and extracted data. Random-effects meta-analysis was used to pool
data.

Main Outcomes and Measures

Primary anxiety symptoms (measured by child, parent, or clinician), remission, response, and adverse
events.

Results

A total of 7719 patients were included from 115 studies. Of these, 4290 (55.6%) were female, and the
mean (range) age was 9.2 (5.4-16.1) years. Compared with pill placebo, selective serotonin reuptake
inhibitors (SSRIs) significantly reduced primary anxiety symptoms and increased remission (relative risk,
2.04; 95% CI, 1.37-3.04) and response (relative risk, 1.96; 95% CI, 1.60-2.40). Serotonin-norepinephrine
reuptake inhibitors (SNRIs) significantly reduced clinician-reported primary anxiety symptoms.
Benzodiazepines and tricyclics were not found to significantly reduce anxiety symptoms. When CBT was
compared with wait-listing/no treatment, CBT significantly improved primary anxiety symptoms,
remission, and response. Cognitive behavioral therapy reduced primary anxiety symptoms more than
fluoxetine and improved remission more than sertraline. The combination of sertraline and CBT
significantly reduced clinician-reported primary anxiety symptoms and response more than either
treatment alone. Head-to-head comparisons were sparse, and network meta-analysis estimates were
imprecise. Adverse events were common with medications but not with CBT and were not severe. Studies
were too small or too short to assess suicidality with SSRIs or SNRIs. One trial showed a statistically
nonsignificant increase in suicidal ideation with venlafaxine. Cognitive behavioral therapy was associated
with fewer dropouts than pill placebo or medications.

Conclusions and Relevance

Evidence supports the effectiveness of CBT and SSRIs for reducing childhood anxiety symptoms.
Serotonin-norepinephrine reuptake inhibitors also appear to be effective based on less consistent evidence.
Head-to-head comparisons between various medications and comparisons with CBT represent a need for
research in the field.

Introduction

Childhood anxiety disorders are the most common mental health diagnoses, with prevalence rates of 15%
to 20%, and are associated with significant impairment. Multiple treatment options are available for
childhood anxiety disorders, including psychotherapy, pharmacotherapy, and combined treatment
approaches. Treatment guidelines recommend cognitive behavioral therapy (CBT) and selective serotonin
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reuptake inhibitors (SSRIs) as first-line interventions and also discuss the potential benefits of other
interventions, such as serotonin-norepinephrine reuptake inhibitors (SNRIs), benzodiazepine, and tricyclic
antidepressant. However, to our knowledge, comparative effectiveness or, in some cases, the absolute
effectiveness of these treatments has not been established. The objectives of this systematic review and
meta-analysis are to evaluate the comparative effectiveness of CBT and pharmacotherapy for childhood
anxiety disorders and to evaluate adverse events (AEs) associated with these treatments.

Methods

The reporting of this systematic review complies with the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) statements. We developed the study protocol with input from
patient representatives, clinical and research experts, and professional organizations. The study protocol is
registered in the International Prospective Register of Systematic Reviews (CRD42016046542).

Data Sources and Searches

We searched MEDLINE, EMBASE, PsycINFO, Cochrane Central Register of Controlled Trials, Cochrane
Database of Systematic Reviews, and SciVerse Scopus from databases inception to February 1, 2017.
Relevant systematic reviews, conference proceedings, and reference mining of relevant publications were
used to identify additional literature. A reference librarian executed the search strategy (eAppendix in the
Supplement). An independent librarian peer-reviewed the strategy.

Study Selection

Consistent with the current conceptualization of anxiety disorders (ie, Diagnostic and Statistical Manual of
Mental Disorders [Fifth Edition]), we included the following disorders: panic disorder, social anxiety
disorder (and the precursor, avoidant disorder), specific phobias, generalized anxiety disorder (and the
precursor, overanxious disorder), and separation anxiety. The decision to examine the anxiety disorders as
a class reflects the outcome literature in which most studies typically combine at least 3 (ie, social anxiety
disorder, generalized anxiety disorder, and separation anxiety) and sometimes more disorders together. An
inclusive definition of anxiety disorder also maximizes the size of the available literature and provides the
potential to examine differences in outcome between disorders. The high level of comorbidity between
diagnoses makes separating them difficult and of questionable clinical relevance. Obsessive-compulsive
disorder and posttraumatic stress disorder were excluded because their treatment approaches are generally
different from other types of anxiety.

Cognitive behavioral therapy was defined as attempts to change cognition and behavior consisting of some
combination of cognitive restructuring, relaxation training, and exposure therapy. This intervention was
studied and delivered clinically through individual therapy sessions with children and parent participation.
Accordingly, only studies examining face-to-face child CBT with varying degrees of parent involvement
were included. Alternative delivery formats, such as parent-only interventions, bibliotherapy, or computer-
based treatment, and non-CBT therapies were excluded.

Eligible studies (1) examined children and adolescents between ages 3 and 18 years with confirmed
diagnoses of panic disorder, social anxiety disorder, specific phobias, generalized anxiety disorder, or
separation anxiety and who received CBT or any medication, alone or in combination; (2) included at least
1 of the controls (CBT, medication, pill placebo, wait-listing/no treatment, or attention control/treatment as
usual); and (3) reported outcomes of interest (primary anxiety symptoms, remission, relapse, or any AEs).
We included randomized clinical trials (RCTs) and nonrandomized comparative studies. Singe-cohort
observational studies, case reports, and case series were included if they reported any AEs. We did not
restrict publication time or study location. We excluded in vitro studies, narrative reviews, editorials,
letters, and erratum.

Independent reviewers, working in duplicates, screened the titles and abstracts of all citations and then the
full text of eligible references. Discrepancies between the reviewers were resolved through discussions and
consensus. If consensus was not reached, a third reviewer was added to resolve the difference.

Data Extraction and Quality Assessment
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We developed a pilot-tested standardized data extraction form. We used the Cochrane Collaboration Risk
of Bias tool to assess risk of bias. Overall risk of bias across the various domains was made by focusing on
random allocation, allocation concealment, and blinding (high risk of bias in any of these domains led to a
high overall rating). For observational studies, we selected items from the Newcastle-Ottawa Scale, with
focus on the representativeness of the population, selection of the cohorts, ascertainment of exposure and
outcomes, adequacy of follow-up, and possible conflicts of interest. Data extraction and quality assessment
were completed by pairs of independent reviewers.

Main Outcome Measures

The outcomes of interest were primary anxiety symptoms, treatment response, and clinical remission. We
also evaluated dropout, dropout owing to AEs, and AEs. Primary anxiety symptoms were defined as
standardized measures of child anxiety symptoms completed by the child, parent, or a clinician. Clinician
report refers to independent evaluators providing ratings as part of a research protocol. Treatment response
was defined as (1) loss of principle anxiety diagnosis or (2) Clinical Global Impression—Severity scale
score of 1 or 2; remission was defined as (1) loss of all anxiety diagnoses or (2) Clinical Global
Impression—Improvement scale score of 1 or 2. We categorized AEs into symptoms related to
abdominal/gastrointestinal tract/appetite, behavior change, cold/infection/allergies, headache/dizzy/vision
problems, fatigue/somnolence, difficulty sleeping, unintentional injury, and suicide/suicidal ideation/self-
harm. Adverse events were deemed to be serious if they were described as serious by the included studies
or led to discontinuation of treatment, significant morbidity, or mortality.

Data Synthesis and Analysis

We used the intention-to-treat principle. The main analyses were based on the postintervention findings,
while treatment effects during follow-up were evaluated based on less than 6-month follow-up and more
than 6-month follow-up. For continuous outcomes, we calculated standardized mean differences (SMDs)
based on Cohen d and related 95% Cls. For binary outcomes, we calculated relative risks (RRs) and
corresponding 95% Cls. We calculated rate ratios for count data (AEs). We used the DerSimonian and
Laird random-effects method with the Knapp and Hartung adjustment of the variance to pool direct (head-
to-head) comparisons when the number of the included studies was larger than 2. The fixed-effects model
based on the Mantel and Haenszel method was used when there were only 2 studies. For primary
outcomes, we conducted network meta-analyses based on random-effects meta-regression. Network
consistency was evaluated using the node-splitting method.

We used the /2 indicator to evaluate heterogeneity, in which an arbitrary cutoff of greater than 60%
suggests substantial heterogeneity. Based on direct comparisons, we conducted the following preplanned
subgroup analyses: age, comorbidity (attention-deficit/hyperactivity disorder vs no attention-
deficit/hyperactivity disorder; autism vs no autism; any comorbidity vs no comorbidity), school refusal,
type of anxiety, treatment settings (school, mental health clinic, or outpatient primary care), length of
follow-up (postintervention, less than 6-month follow-up vs more than 6-month follow-up). One-way
analysis of variance tests were used to quantitatively compare subgroups. We were unable to conduct other
subgroup analyses (race/ethnicity, parent education level, family income, disease severity, treatment
sequence, and provider) owing to studies not providing sufficient stratified data per subgroup variable.
Publication bias was evaluated by inspecting asymmetry of funnel plots and the Egger regression test when
the number of studies in an analysis exceeded 20. A 2-tailed P value <.05 was considered statistically
significant. All statistical analyses were conducted using Stata version 14.1 (StataCorp).

Grading the Quality of Evidence

We used the GRADE (Grading of Recommendations Assessment, Development, and Evaluation)
approach. Randomized clinical trials start with an initial rating of high and nonrandomized comparative
studies with low. For each comparison and outcomes, we assessed method limitations of the included
studies, precision, directness, consistency, and the likelihood of publication bias.

Results
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Description of the Evidence

Our search identified 32 156 relevant citations. A total of 115 unique studies identified from 127
publications were eventually included in the analyses (eFigure 1 in the Supplement). From these studies,
7719 patients were included, with a mean (range) age of 9.2 (5.4-16.1) years, and 4290 (55.6%) were
female. Seventy studies (60.7%) included patients with separation anxiety disorder, 72 (62.6%) with
generalized anxiety disorder, 82 (71.3%) with social anxiety disorder, 52 (45.2%) with specific phobia, and
36 (31.3%) with panic disorder; 67 studies (58.3%) included patients without any comorbidity and 46
studies (40.0%) included children with anxiety and comorbidity (attention-deficit/hyperactivity disorder,
autism, oppositional defiant disorder, obsessive-compulsive disorder, or other internalizing disorders). The

medications were SSRIs (ie, sertraline, fluoxetine, fluvoxamine, or paroxetine), SNRIs (ie, atomoxetine,
duloxetine, or venlafaxine), tricyclic antidepressant (ie, clomipramine or imipramine), and benzodiazepine
(ie, clonazepam). The detailed characteristics of the included studies are listed in eTables 1-8 in the
Supplement.

The overall risk of bias was moderate to high because of lack of blinding for patients, care professional
who provided interventions to patients, and outcome assessors for RCTs and unclear risk of conflicts of
interest for nonrandomized comparative studies (eFigures 2 and 3 in the Supplement). When SSRIs were
compared with pill placebo, trials with adequate blinding of outcome assessors produced larger reductions
in clinician-reported primary anxiety symptoms than those with no or unclear blinding. The effect of
blinding outcome assessor was not significant for the comparison of CBT vs wait-listing/no treatment and
not feasible for the comparison of SNRIs vs pill placebo, as these trials reported adequate blinding of
outcome assessors. We found potential publication bias when CBT was compared with wait-listing/no
treatment on all 3 reports of primary anxiety symptoms (child, parent, and clinician reports). We were
unable to evaluate publication bias for the other comparisons owing to small numbers of the included
studies (n < 20).

Medications vs Pill Placebo

Figure 1 and Figure 2 summarize pooled effect size and quality of evidence (QOE) by medication class.
Compared with pill placebo, as a class, SSRIs were significantly more effective at reducing primary
anxiety symptoms (parent report: SMD, —0.61; 95% CI, —1.03 to —0.20; P= 55.1%; moderate QOE;
clinician report: SMD, —0.65; 95% CI, —1.10 to —0.21; P= 73.4%; moderate QOE) and significantly more
likely to increase remission (RR, 2.04; 95% CI, 1.37-3.04; > =not applicable [NA]; moderate QOE) and
response (RR, 1.96; 95% CI, 1.60-2.40; P= 0%; moderate QOE). Serotonin-norepinephrine reuptake
inhibitors significantly reduced clinician-reported primary anxiety symptoms (SMD, —0.45; 95% CI, —0.81
to —0.10; P= 0%; high QOE), while tricyclic antidepressants marginally increased the likelihood of
treatment response (RR, 1.72; 95% CI, 1.01-2.91; P =NA; low QOE). We did not find significant
improvement associated with using benzodiazepines.

In terms of specific drugs, compared with pill placebo, atomoxetine, duloxetine, venlafaxine, fluoxetine,
fluvoxamine, paroxetine, and sertraline significantly improved clinician-reported anxiety symptoms. In
addition, atomoxetine improved anxiety symptoms by child report, while sertraline improved anxiety
symptoms by parent report. Fluoxetine significantly increased response and remission while paroxetine
improved response (eTable 9 in the Supplement).

CBT vs Wait-listing/No Treatment, Attention Control/Treatment as Usual, or Pill Placebo

When CBT was compared with wait-listing/no treatment, CBT significantly improved 3 reports of primary
anxiety symptoms (child report: SMD, —0.77; 95% CI, —1.06 to —0.47; 2 =86.5%; moderate QOE; parent
report: SMD, —0.88; 95% CI, —1.23 to —0.54; P= 81.2%; moderate QOE; clinician report: SMD, —1.38;
95% CI, —1.95 to —0.81; B= 88.3%; moderate QOE), treatment response (RR, 4.72; 95% CI, 2.39-9.32; P
= 80.4%; moderate QOE), and remission (RR, 4.08; 95% CI, 1.05-15.80; P= 80.8%; low QOE).
Compared with attention control/treatment as usual, CBT only reduced primary anxiety symptoms per
child report (SMD, —0.36; 95% CI, —0.67 to —0.05; P= 60.5%; moderate QOE). Figure 1 and Figure 2
show the comparison between CBT and wait-listing/no treatment, attention control/treatment as usual, and
pill placebo.
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Combination of CBT and Medications

The combination of imipramine and CBT reduced primary anxiety symptoms by child report compared
with CBT alone (SMD, —0.74; 95% CI, —1.26 to —0.23; P =NA; moderate QOE) (Figure 1). The
combination of sertraline and CBT significantly reduced primary anxiety symptoms by clinician report and
treatment response more than either treatment alone (moderate QOE) (Figure 1 and Figure 2).

CBT vs Medications

Two RCTs compared CBT with medications. Compared with fluoxetine, CBT was more effective in
improving primary anxiety symptoms (clinician report: SMD, —0.78; 95% CI, —1.18 to —0.37; P= NA;
moderate QOE). Compared with sertraline (class: SSRI), CBT significantly improved remission (RR, 1.75;
95% CI, 1.45-2.08; P= NA; low QOE) (eTable 9 in the Supplement).

Medications vs Medications

Two RCTs provided data. Compared with clomipramine, fluoxetine was more effective in improving
primary anxiety symptoms (child report: low QOE), and no significant difference was found between
venlafaxine and atomoxetine (eTable 9 in the Supplement).

Network Meta-analysis

We did not find significant difference between CBT and any medication or across different medications.
Pairwise comparisons by class and medication are listed in eTables 10-19 in the Supplement. Network
meta-analysis was mostly consistent (only a single comparison was not) (eTables 20-29 in the
Supplement).

Adverse Events

Sixty-four studies (62 RCTs and 2 nonrandomized comparative studies) and 18 single-cohort observational
studies reported AEs. Adverse events were reported with most drugs, but none were serious (eTable 30 in
the Supplement). Cognitive behavioral therapy was associated with fewer dropouts than pill placebo.

No deaths were reported in any studies. Three studies reported on suicide/suicidal ideation/self-harm. The
Child/Adolescent Anxiety Multimodal Study found no suicide attempts in patients receiving CBT,
sertraline, combination of CBT and sertraline, and pill placebo and no statistical difference between groups
on suicidal ideation. In 1 RCT of 293 children with generalized social anxiety disorder, March et al
compared venlafaxine extended release with pill placebo and found 3 patients with suicidal ideation (3 of
140) in the venlafaxine group and no incidence in the pill placebo group (P =.18). In an observational
study, Renaud et al found no suicide attempts or ideation among 12 children treated with SSRIs and
benzodiazepines.

Eighteen single-cohort observational studies reported AEs related to different drugs. Those AEs included
gastrointestinal symptoms, behavior change, difficulty sleeping, headache, fatigue, and somnolence. No
serious AEs were reported.

Subgroup Analysis

eTables 31-39 in the Supplement list the findings based on subgroup analyses. When CBT was compared
with wait-listing/no treatment, postintervention treatment response was significantly higher than that
reported at less than 6 months follow-up (postintervention: RR, 4.72; 95% CI, 2.39-9.32; less than 6-
month follow-up: RR, 1.50; 95% CI, 0.71-3.17). Postintervention reduction of primary anxiety symptoms
by child report was also significantly larger than those reported after more than 6-month follow-up
(postintervention: SMD, —0.77; 95% CI, —1.06 to —0.47; more than 6-month follow-up: SMD, —0.08; 95%
CI, —0.56 to 0.39) as well as remission (postintervention: RR, 4.08; 95% CI, 1.05-15.80; more than 6-
month follow-up: RR, 0.71; 95% ClI, 0.57-1.03). We did not find significant differences based on age,
comorbidity, school refusal, treatment settings, and diagnosis.

Discussion
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In this systematic review, we evaluated the comparative effectiveness and safety of CBT and medications
for childhood anxiety disorders. We included 115 studies in the analyses. Compared with pill placebo,
SSRIs and SNRIs improved anxiety symptoms, although symptom reduction was only significant based 2
or 1 of 3 sources, respectively. The effect of benzodiazepines and tricyclic antidepressants on anxiety
symptoms, response, and remission was only supported by insufficient or low strength of evidence. Data
on head-to-head comparisons across drugs were sparse. Compared with wait-listing/no treatment, CBT
significantly reduced primary anxiety symptoms and improved response and remission. The combination
of SSRIs and CBT reduced primary anxiety symptoms and improved treatment response compared with
either approach alone. Adverse events (mostly not serious) were common with medications but not with
CBT. Cognitive behavioral therapy was also associated with fewer dropouts than pill placebo or
medications.

The current analysis is consistent with previous ones, such as a Cochrane systematic reviewconcluding that
CBT is an effective treatment for childhood and adolescent anxiety disorders. However, the current review
extends the empirical support for CBT by finding moderate support for the superiority of CBT over
attention control/treatment as usual. Moreover, the current analyses found no differences or fewer dropout
rates between CBT and pill placebo, wait-listing/no treatment, or attention control/treatment as usual. This
finding refutes the belief that patients find CBT aversive and unacceptable.

In regards to medication, the current analyses are consistent with previous systematic reviews of
psychopharmacologic interventions suggesting that SSRIs and SNRIs have demonstrated effectiveness in
the reduction of anxiety symptoms. However, the support for SSRIs is somewhat lessened by the fact that
superiority over pill placebo was not found with child report. This issue of inconsistent support is more
concerning for SNRIs, where support for effectiveness was only found through clinician report and not
through parent or child report of symptoms. In addition, the inconsistent support for SNRIs and the lack of
support for the effectiveness of benzodiazepines should be interpreted in the context of previous concerns
regarding an increased risk for suicidality in the treatment of adolescent depression.

In terms of AEs, to our knowledge, the current review provides the most comprehensive evaluation to date
and suggests that AEs tended to not be serious and generally did not lead to discontinuation. Likewise, we
found a low risk for serious AEs. There was no evidence of suicidal behavior or ideation associated with
the use of SSRIs in children with anxiety, although one trial showed a statistically nonsignificant increase
in suicidal ideation with venlafaxine. This contrasted with the well-reported 2-fold increase in suicidal
behavior and/or suicidal thoughts associated with SSRIs in children and adolescents treated for any
diagnosis, a finding which led to the black box warning. This discrepancy could be because of the lack of a
standardized mechanism for coding and assessing akathisia, aggression, hostility, and suicidal events in
pediatric trials and the resulting underreporting of harm events.

Limitations

Our study had limitations. Despite anxiety being a common disorder in children, the body of evidence was
relatively small. Few studies evaluated long-term effects of the available treatments. Components of
interventions and description of participant comorbidities, demographic information, and social support
was either lacking or was provided without stratification per intervention. The lack of stratification based
on severity prevented us from evaluating the effect of severity on outcome, which underscores the fact that
the literature has not provided the data to inform treatment guidelines recommending different approaches
based on level of severity. The synthesis of data on AEs in particular is limited by the fact that most CBT
studies do not evaluate AEs and by the lack of a structured consistent approach to measurement in
medication studies. The findings from subgroup analyses should be considered as hypothesis generating
and, thus, need to be interpreted with caution. Although adequate blinding of patients, care professional,
and outcome assessors is crucial to reduce potential bias, this is a challenge for the included treatment
studies. Most of the examinations of CBT used a no treatment comparison, which does not allow for
blinding of child and parent reporters. As such, parents and children may have stronger expectations for
the benefits in CBT than in other treatments and may exaggerate treatment effects. However, the strength
of the pill placebo blind in psychopharmacological trials has been questioned, suggesting that medication
trials may also not be free of bias. Moreover, the superiority of combined SSRIs and CBT over either
intervention is also susceptible to bias, as children and parents were aware that they were receiving both
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active treatments and those in the other groups knew they were not. We also found indications of potential
publication bias when CBT was compared with wait-listing on primary anxiety symptoms. We were
unable to statistically evaluate publication bias for most other comparisons because of small numbers of
studies (n <20). Finally, because most of the studies were conducted in rigorous conditions with stringent
quality control and study protocols, the findings may be difficult to reproduce in routine care and may
provide efficacy rather than effectiveness inferences. Future studies are also needed to examine
alternatives to traditional CBT, such as technology-assisted therapy, parent-based interventions, and non-
CBT approaches.

Conclusions

Evidence most consistently supports the effectiveness of CBT and SSRIs for reducing childhood anxiety
symptoms. Serotonin-norepinephrine reuptake inhibitors also appear to be effective based on less
consistent evidence. Selective serotonin reuptake inhibitor and SNRI use are associated with various AEs
that are mostly not serious, but studies were too small or too short to assess suicidality with SSRIs or
SNRIs. Head-to-head comparisons between various medications and comparing with CBT represent a
need for research in the field.

Notes
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Figure 1.

Pooled Effect Size and Quality of Evidence for Primary Anxiety Symptoms (Measured by Child, Parent,
and Clinician Report)

CBT indicates cognitive behavioral therapy; RCT, randomized clinical trial; SMD, standardized mean difference;
SNRI, serotonin-norepinephrine reuptake inhibitor; SSRI, selective serotonin reuptake inhibitor; TCA, tricyclic
antidepressants.
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Figure 2.

Pooled Effect Size and Quality of Evidence for Treatment Response and Remission

CBT indicates cognitive behavioral therapy; RCT, randomized clinical trial; RR, relative risk; SSRI, selective
serotonin reuptake inhibitor; TCA, tricyclic antidepressants.
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