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IMPORTANCE Cognitive behavioral therapy is recommended for anxiety-related disorders,
but evidence for its long-term outcome is limited.

OBJECTIVE This systematic review and meta-analysis aimed to assess the long-term outcomes
after cognitive behavioral therapy (compared with care as usual, relaxation, psychoeducation,
pill placebo, supportive therapy, or waiting list) for anxiety disorders, posttraumatic stress
disorder (PTSD), and obsessive-compulsive disorder (OCD).

DATA SOURCES English-language publications were identified from PubMed, PsycINFO,
Embase, Cochrane, OpenGrey (1980 to January 2019), and recent reviews. The search
strategy included a combination of terms associated with anxiety disorders (eg, panic or
phobi*) and study design (eg, clinical trial or randomized controlled trial).

STUDY SELECTION Randomized clinical trials on posttreatment and at least 1-month follow-up
effects of cognitive behavioral therapy compared with control conditions among adults with
generalized anxiety disorder, panic disorder with or without agoraphobia, social anxiety
disorder, specific phobia, PTSD, or OCD.

DATA EXTRACTION AND SYNTHESIS Researchers independently screened records, extracted
statistics, and assessed study quality. Data were pooled using a random-effects model.

MAIN OUTCOMES AND MEASURES Hedges g was calculated for anxiety symptoms immediately
after treatment and at 1 to 6 months, 6 to 12 months, and 12 months or more after treatment
completion.

RESULTS Of 69 randomized clinical trials (4118 outpatients) that were mainly of low quality,
cognitive behavioral therapy compared with control conditions was associated with improved
outcomes after treatment completion and at 1 to 6 months and at 6 to 12 months of follow-up
for a generalized anxiety disorder (Hedges g, 0.07-0.40), panic disorder with or without
agoraphobia (Hedges g, 0.22-0.35), social anxiety disorder (Hedges g, 0.34-0.60), specific
phobia (Hedges g, 0.49-0.72), PTSD (Hedges g, 0.59-0.72), and OCD (Hedges g, 0.70-0.85).
At a follow-up of 12 months or more, these associations were still significant for generalized
anxiety disorder (Hedges g, 0.22; number of studies [k] = 10), social anxiety disorder (Hedges
g, 0.42; k = 3), and PTSD (Hedges g, 0.84; k = 5), but not for panic disorder with or without
agoraphobia (k = 5) and could not be calculated for specific phobia (k = 1) and OCD (k = 0).
Relapse rates after 3 to 12 months were 0% to 14% but were reported in only 6 randomized
clinical trials (predominantly for panic disorder with or without agoraphobia).

CONCLUSIONS AND RELEVANCE The findings of this meta-analysis suggest that cognitive
behavioral therapy for anxiety-related disorders is associated with improved outcomes
compared with control conditions until 12 months after treatment completion. At a follow-up
of 12 months or more, effects were small to medium for generalized anxiety disorder and
social anxiety disorder, large for PTSD, and not significant or not available for other disorders.
High-quality randomized clinical trials with 12 months or more of follow-up and reported
relapse rates are needed.
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A nxiety disorders, posttraumatic stress disorder (PTSD),
and obsessive-compulsive disorder (OCD) are highly
prevalent1,2 and are associated with substantial

personal3 and societal costs.4-6 Clinical practice guidelines rec-
ommend psychological and pharmacological interventions for
anxiety-related disorders,7-13 but most patients favor psycho-
therapy over pharmacotherapy.14 Cognitive behavioral therapy
(CBT) for these disorders has been associated with reduced
symptoms at short term,15,16 with small to medium effect sizes
adjusted for publication bias and when studies with waiting
list comparisons were not taken into account.15 However, re-
garding its long-term outcome, little meta-analytic evidence
is available. Such evidence is important because the course of
anxiety-related disorders is typically chronic.17 Evidence on
the long-term outcome is particularly vital for researchers to
prioritize research directions (eg, further examining vari-
ables associated with treatment success and ways to opti-
mize treatment) and for clinicians to give patients realistic in-
formation.

Four recent meta-analyses have addressed the long-term
outcome of CBT for anxiety-related disorders, and they gen-
erally indicate a medium symptom reduction up to 2 years fol-
lowing treatment completion.18-21 However, in 2 of these,18,21

CBT outcome was only calculated over time (pretreatment vs
posttreatment vs follow-up) and not relative to a control con-
dition. Therefore, these meta-analyses could not disentangle
treatment outcome from placebo effects or spontaneous re-
mission. Moreover, because pretreatment and posttreatment
correlations of individual studies are often unknown, there may
be substantial errors in these effect size estimations.22 The
other 2 meta-analyses did use control conditions, but these
were limited to placebo,19 resulting in 23 studies, or
relaxation,20 resulting in 27 studies. The numbers of studies
would be at least twice as large if other comparison condi-
tions were also included (eg, a care-as-usual group). In addi-
tion, no meta-analysis has examined the association be-
tween CBT and relapse rates in anxiety-related disorders, to
our knowledge. Cross-sectional findings indicate that approxi-
mately 31% to 55% of patients with remitted anxiety meet di-
agnostic criteria of the same or another disorder within 4
years.23 Research on relapse and the return of fear has be-
come a major focus of fundamental fear and anxiety research,24

but the evidence for clinical relapse after psychotherapy in
anxiety-related disorders is limited.

Our aim was to conduct a comprehensive meta-analysis
to establish a reliable estimate of the long-term outcome of CBT
relative to passive and active comparison groups in anxiety dis-
orders, PTSD, and OCD. We examined (1) long-term effects (≥1-
month posttreatment) and (2) relapse rates after successful
treatment in patients with generalized anxiety disorder (GAD),
panic disorder with or without agoraphobia (PD), social anxi-
ety disorder (SAD), specific phobia, PTSD, and OCD.

Methods
The systematic review and meta-analysis was preregistered at
PROSPERO,25 and it adhered to the Preferred Reporting Items

for Systematic Reviews and Meta-analyses (PRISMA) reporting
guideline.26

Search Strategy
Relevant English-language publications were identified by sys-
tematically searching PubMed, PsycINFO, Embase, Coch-
rane, and OpenGrey (from 1980 until January 2019). The search
strategy included a combination of terms related to anxiety dis-
orders (eg, panic or phobi*) and study design (eg, clinical trial
or randomized controlled trial). eTable 1 in the Supplement pro-
vides the exact search strategies. The electronic database search
was supplemented with a bibliography screening of 4 rel-
evant meta-analyses18-21 and 1 systematic review.27

Inclusion Criteria
Randomized clinical trials were included that examined ef-
fects of CBT (ie, any therapy with cognitive restructuring and/or
a behavioral therapy, such as exposure, as core component),15

including third generation CBTs (ie, acceptance and commit-
ment therapy and metacognitive therapy), at least 1 month af-
ter treatment completion, in an individual, group, or internet
treatment format. Comparison groups included care as usual
(ie, anything patients would normally receive as long as it was
not a structured type of psychotherapy, such as primary care
at medical centers or case management with educational
groups),15 relaxation, psychoeducation, pill placebo, support-
ive therapy, or waiting list. Studies were included if they tested
adult patients (or samples consisting mostly of adults but also
some adolescents aged ≥16 years) who received a diagnosis of
GAD, PD, SAD, specific phobia, PTSD, or OCD based on results
of a structured diagnostic interview.

Studies were excluded if they did not use CBT (eg, ap-
plied relaxation, eye movement desensitization and repro-
cessing, or interpersonal therapy) or did not report symp-
toms separately for each disorder. To reduce clinical
heterogeneity, studies were also excluded if they had done any
of the following: (1) used self-guided therapy without any guid-

Key Points
Question What is the long-term outcome of cognitive behavioral
therapy for anxiety disorders, posttraumatic stress disorder, and
obsessive-compulsive disorder?

Findings In this systematic review and meta-analysis of 69
randomized clinical trials including 4118 patients, cognitive
behavioral therapy was associated with better outcomes
compared with control conditions among patients with anxiety
symptoms within 12 months after treatment completion. At longer
follow-up, significant associations were found only for generalized
anxiety disorder, social anxiety disorder, and posttraumatic stress
disorder; relapse rates (predominantly for panic disorder with or
without agoraphobia) after 3 to 12 months were 0% to 14%.

Meaning The findings suggest that compared with control
conditions, cognitive behavioral therapy was generally associated
with lower anxiety symptoms within 12 months after treatment
completion, but few studies have examined longer-term
outcomes.

Research Original Investigation Long-term Outcomes of Cognitive Behavioral Therapy for Anxiety-Related Disorders

266 JAMA Psychiatry March 2020 Volume 77, Number 3 (Reprinted) jamapsychiatry.com

© 2019 American Medical Association. All rights reserved.

Downloaded From: https://jamanetwork.com/ by a Utrecht University Library User  on 03/17/2021

http://www.equator-network.org/reporting-guidelines/prisma/
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamapsychiatry.2019.3986?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2019.3986
http://www.jamapsychiatry.com/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamapsychiatry.2019.3986


ance, (2) used CBT combined with medication or pill placebo,
or (3) tested inpatients.

Study Selection
Titles and abstracts of the records were independently screened
by two of us (E.A.M.vD. and S.C.vV.) with the use of the Covi-
dence systematic review tool.28 The full-text screening and data
extraction were independently performed by two of us
(E.A.M.vD. and R.M.vdH.). In case of disagreements during the
screening or data extraction process, a consensus was reached
through discussion or by the decision of a third person (P.C.).
If full-text records were inaccessible, authors and/or libraries
were contacted (k = 12; response rate, 33%). If crucial statis-
tics were missing, study authors were contacted (k = 8; re-
sponse rate, 38%).

Quality Assessment
To assess the quality of the included studies, 5 criteria of the
Cochrane Collaboration’s risk of bias tool were used:
adequate generation of allocation sequence, concealment of
allocation to conditions, blinding of outcome assessment,
adequately dealing with incomplete outcome data (this was
evaluated as being of high quality when we could use
intention-to-treat analyses), and no selective outcome
reporting (based on whether authors referred to trial regis-
trations or study design publications).29 In addition, quality
of treatment implementation was evaluated according to the
following 4 criteria outlined by Chambless and Hollon30: (1)
the use of a treatment protocol, (2) training of therapists, (3)
monitoring of therapy (integrity check), and (4) researcher
allegiance. Researcher allegiance was defined as 1 of the
authors’ involvement in developing the treatment under
investigation, except when collaborators had mixed
allegiances.31 All quality assessments were independently
completed by two of us (E.A.M.vD. and R.M.vdH.), and dis-
agreement was solved through discussion or by the decision
of a third person (P.C.).

Statistical Analysis
Comprehensive Meta-analysis software, version 3 (Biostat)32

was used to calculate the pooled effect sizes separately for each
disorder. If studies used multiple symptom measures, these
outcomes were pooled within studies,33 except for a sensitiv-
ity analysis that included 1 outcome measure (based on a fre-
quency ranking). Random-effects models were selected in all
analyses and available intention-to-treat data were used. Power
analyses were conducted with the online Power Calculator
Tool.34 The primary outcome variable was anxiety symp-
toms. Hedges g was calculated to indicate differences be-
tween treatment and comparison groups at posttreatment and
follow-up. Follow-up measurements were categorized into 3
periods: 1 to 6 months, 6 to 12 months, and 12 months or more
of posttreatment follow-up. Relapse rates were defined as the
percentage of relapse after treatment response at follow-up
(treatment group vs comparison group). Relative risk was cal-
culated to indicate dropout differences between treatment and
comparison groups. Subgroup analyses were performed on
treatment approaches, comparison groups, and study quality

using a mixed-effects model and meta-regression. Analyses
with at least 3 studies per subgroup are reported.

To assess potential publication bias, the Egger test of the
intercept was used, which is a significance test based on the
asymmetry of funnel plots.35 The funnel-plot–based method
of Duval and Tweedie36 was used to test and adjust for pub-
lication bias through a trim and fill technique. To estimate
heterogeneity across studies, the I2 statistic with 95% CIs (using
the HETEROGI module for Stata, version 8 [StataCorp])37 was
calculated, which displays the proportion of the observed vari-
ance that would remain if we could remove the sampling er-
ror. A common benchmark for interpretation is 25% for small,
50% for medium, and 75% for large heterogeneity.33 We also
calculated 95% prediction intervals to estimate the effect size
range in future studies.38

Results
Selection and Characteristics of Included Studies
Figure 1 displays the PRISMA flowchart of the selection and
inclusion process. We screened 10 857 titles and abstracts and
retrieved 715 full-text records, of which 69 published studies
(reported in 73 records) met our inclusion criteria: 14 studies
on GAD, 13 studies on PD, 7 studies on SAD, 3 studies on spe-
cific phobia, 30 studies on PTSD, and 2 studies on OCD (eTable 2
in the Supplement presents characteristics of these studies).
A total of 4118 unique patients were enrolled (age and sex not
available in the final analyses). The studies examined CBT
(number of studies [k] = 42), exposure therapy, (k = 26), cog-
nitive therapy (k = 10), cognitive reprocessing (k = 1), meta-
cognitive therapy (k = 1), applied tension (k = 1), and accep-
tance and commitment therapy (k = 1). Comparison groups
consisted of care as usual (k = 13), relaxation (k = 24), psycho-
education (k = 2), pill placebo (k = 5), supportive therapy

Figure 1. Flow Diagram of Selection and Inclusion Process

12 263 Records
12 197 Database searching

66 Other sources

715 Full-text articles assessed 
for eligibility

73 Articles included in quantitative 
synthesis (69 studies)

11 548 Excluded
10 142 Records excluded

1406 Duplicates

642 Full-text articles excluded
158 No follow-up comparison group

99 No anxiety diagnosis
87 Wrong or no comparison group
64 Secondary paper
61 Wrong intervention
60 Other reasons
47 No long-term assessment
46 Study protocol
20 Results not split up per diagnosis
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(k = 14), waiting list (k = 12), and tension only (k = 1). Multiple
treatment or comparison groups within 1 study were pooled
together (k = 9). We found 41 studies reporting outcomes at 1
to 6 months, 34 studies at 6 to 12 months, and 24 studies at 12
months or more of follow-up. Groups did generally not differ
in dropout (relative risk range, 0.97-1.03; P > .50), but for PTSD,
there was slightly more dropout in the comparison group (rela-
tive risk, 0.95; P = .01).

Quality Assessments
Figure 2 and eFigure 1 in the Supplement present the study and
treatment quality assessments. Only 12 studies met criteria for
high quality (ie, ≥4 of 5 criteria). Nineteen of the studies (27.5%)
applied random sequence generation and allocation conceal-
ment. In 44 studies (63.8%), the outcome assessments were
blinded and 35 studies (50.7%) applied intention-to-treat analy-
ses. Only 21 studies (30.4%) reported a preregistration or a de-
sign protocol, and in 13 cases, the outcomes were not re-
ported in accordance with their preregistration. The overall
treatment implementation quality was high and most studies
had a high risk of researchers’ allegiance.

Main Analyses
Table 1 presents effect sizes, heterogeneity indices, and ad-
justed effect sizes for risk of publication bias based on the trim
and fill procedure of Duval and Tweedie36 for all disorders
across time (eFigures 2-7 in the Supplement provide forest plots
and eFigures 8-12 in the Supplement provide funnel plots). A
sensitivity analysis with 1 outcome measure yielded similar re-
sults (eTable 3 in the Supplement). After treatment, the pooled
effect size of CBT relative to control conditions was small for
PD (Hedges g, 0.22; 95% CI, 0.01-0.43); medium for GAD
(Hedges g, 0.39; 95% CI, 0.12-0.66), SAD (Hedges g, 0.38; 95%
CI, 0.19-0.57), and specific phobia (Hedges g, 0.49; 95% CI, 0.13-
0.84); and medium to large for PTSD (Hedges g, 0.72; 95% CI,

0.52-0.93) and OCD (Hedges g, 0.70; 95% CI, 0.29-1.12). The
Egger test of the intercept was only significant for PTSD (in-
tercept β, 3.13; 95% CI, 1.78-4.49, P < .01; all others, β < 2.34;
P > .20). The trim and fill procedure36 yielded lower adjusted
effect sizes for all disorders except OCD (Table 1). Heteroge-
neity was low to moderate for PD, SAD, specific phobia, and
OCD, and it was moderate to large for GAD and PTSD.

At 1 to 6 months of follow-up, the relative pooled esti-
mate of CBT was small for GAD (Hedges g, 0.07; 95% CI, −0.50
to 0.63) and PD (Hedges g, 0.27; 95% CI, −0.01 to 0.55), me-
dium for SAD (Hedges g, 0.60; 95% CI, 0.36-0.85), and me-
dium to large for specific phobia (Hedges g, 0.72; 95% CI, 0.01-
1.44), PTSD (Hedges g, 0.67; 95% CI, 0.46-0.88), and OCD
(Hedges g, 0.85; 95% CI, 0.47-1.22). The Egger test of the in-
tercept was significant for GAD (intercept β, −10.45; 95% CI,
−16.15 to 4.76, P = .03) and PTSD (intercept β, 3.10; 95% CI, 1.28-
4.92, P = .002; all others: β < 4.22, P > .08), and the trim and
fill procedure resulted in a lower adjusted effect size only for
PTSD (Hedges g, 0.50; 95% CI, 0.27-0.73). Heterogeneity was
low for PD, SAD, and OCD; moderate for specific phobia; and
moderate to large for GAD and PTSD.

At 6 to 12 months of follow-up, the pooled effect size of
CBT relative to control conditions was small to medium for GAD
(Hedges g, 0.40; 95% CI, 0.13-0.67), PD (Hedges g, 0.35; 95%
CI, 0.11-0.59), and SAD (Hedges g, 0.34; 95% CI, 0.07-0.61) and
medium for PTSD (Hedges g, 0.59; 95% CI, 0.42-0.77). No
pooled effect sizes could be calculated for specific phobia
(k = 0) and OCD (k = 0). The Egger test of the intercept did not
indicate a risk of publication bias for any disorder (all β < 2.74,
P > .06). The trim and fill procedure resulted in lower ad-
justed effect sizes only for SAD and PTSD (Table 1). Heteroge-
neity was low for PD, SAD, and PTSD and moderate for
GAD.

After a follow-up of 12 months or more, CBT was still as-
sociated with a better outcome than control conditions for GAD

Figure 2. Study Design Quality, Therapy Quality, and Researcher Allegiance
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(Hedges g, 0.22; 95% CI, 0.02-0.42; k = 10), SAD (Hedges g,
0.42; 95% CI, 0.04-0.79; k = 3), and PTSD (Hedges g, 0.84; 95%
CI, 0.03-1.64; k = 5), but this effect was not significant for PD
(Hedges g, 0.14; 95% CI, –0.19 to 0.47; k = 5) and could not be
calculated for specific phobia (k = 1) and OCD (k = 0). The Egger
test of the intercept did not indicate a risk of publication bias
(β < 3.51 for all, P > .09), but the trim and fill procedure yielded
a lower nonsignificant effect for PTSD (Hedges g, 0.54; 95%
CI, –0.20 to 1.29). Heterogeneity was low for PD, SAD, and GAD
but large for PTSD.

Subgroup Analyses
eTables 4 and 5 in the Supplement present exploratory sub-
group analyses for treatment approaches and comparison
groups. For specific phobia and OCD, subgroup analyses could
not be performed (<2 studies per comparison group). Meta-
regression analyses revealed no significant differences across
treatment approaches for any disorder at any time (all Q < 1.92;
P > .38).

For GAD and SAD, the comparison groups did not signifi-
cantly differ at any time. For PD, subgroup analyses showed a

significant medium treatment effect of CBT relative to pill pla-
cebo at posttreatment (Hedges g, 0.42) and at 6 to 12 months
of follow-up (Hedges g, 0.73). There were no significant treat-
ment effects relative to any other active comparison group at
any time (all P > .06; eTable 5 in the Supplement). For PTSD,
CBT appeared to be generally more effective relative to all com-
parison groups until 12 months of follow-up (Hedges g, >0.73;
all P < .02), but not compared with supportive therapy after
12 months or more (Hedges g, 0.08; P = .44). At treatment
completion, studies that used a waiting list comparison group
yielded significantly (P < .01) larger effect sizes (Hedges g, 1.25),
while studies using a supportive therapy comparison condi-
tion yielded significantly lower effect sizes (Hedges g, 0.27)
(P = .02).

Exploratory subgroup analyses on study quality could only
be performed for PTSD (high-quality studies: k = 8) and showed
larger effect sizes at all times for high-quality studies (Hedges
g, 0.65-2.10) compared with the other studies (Hedges g, 0.51-
0.57). There were no high-quality studies for SAD and spe-
cific phobia and only a few for PD (k = 1), GAD (k = 2), and OCD
(k = 1).

Table 1. Treatment Effects (Hedges g), Heterogeneity Indices, and Effect Sizes Adjusted for
Publication Bias Across Time

Diagnosis k Hedges g (95% CI)
95% Prediction
Interval

(95% CI)

I2 Adjusted Hedges g
At Treatment Completion

GAD 14 0.39 (0.12 to 0.66)a −0.55 to 1.33 67 (42-81) 0.34 (0.05 to 0.62)a

PD 13 0.22 (0.01 to 0.43)a −0.30 to 0.74 29 (0-63) 0.19 (−0.02 to 0.41)

SAD 7 0.38 (0.19 to 0.57)a 0.04 to 0.72 11 (0-63) 0.22 (−0.01 to 0.44)

Specific
phobia

3 0.49 (0.13 to 0.84)a −1.80 to 2.78 0 (0-90) 0.34 (0.04 to 0.63)a

PTSD 30 0.72 (0.52 to 0.93)a −0.26 to 1.71 74 (62-81) 0.50 (0.28 to 0.72)a

OCD 2 0.70 (0.29 to 1.12)a NA 17 (NA) NA

1-6 mo of Follow-up

GAD 3 0.07 (−0.50 to 0.63)b −6.48 to 6.61 73 (10-92) NAc

PD 6 0.27 (−0.01 to 0.55) −0.22 to 0.76 8 (0-64) NAc

SAD 4 0.60 (0.36 to 0.85)a 0.06 to 1.15 0 (0-68) NAc

Specific
phobia

2 0.72 (0.01 to 1.44)a NA 39 (NA) NA

PTSD 24 0.67 (0.46 to 0.88)a −0.19 to 1.52 63 (38-75) 0.50 (0.27 to 0.73)a

OCD 2 0.85 (0.47 to 1.22)a NA 0 (NA) NA

6-12 mo of Follow-up

GAD 11 0.40 (0.13 to 0.67)a −0.41 to 1.22 59 (20-79) NAc

PD 9 0.35 (0.11 to 0.59)a −0.08 to 0.77 12 (0-60) NAc

SAD 3 0.34 (0.07 to 0.61)a −1.40 to 2.08 0 (0-73) 0.22 (0.01 to 0.45)a

Specific
phobia

0 NA NA NA NA

PTSD 11 0.59 (0.42 to 0.77)a 0.28 to 0.90 12 (0-57) 0.55 (0.35 to 0.75)a

OCD 0 NA NA NA NA

≥12 mo of Follow-up

GAD 10 0.22 (0.02 to 0.42)a −0.18 to 0.61 18 (0-59) NAc

PD 5 0.14 (−0.19 to 0.47)b −0.40 to 0.67 0 (0-64) NAc

SAD 3 0.42 (0.04 to 0.79)a −2.00 to 2.83 0 (0-73) NAc

Specific
phobia

1 NA NA NA NA

PTSD 5 0.84 (0.03 to 1.64)a −2.13 to 3.80 88 (71-93) 0.54 (−0.20 to 1.29)

OCD 0 NA NA NA NA

Abbreviations: GAD, generalized
anxiety disorder; k, number of
studies; NA, not applicable; OCD,
obsessive-compulsive disorder; PD,
panic disorder with or without
agoraphobia; PTSD, posttraumatic
stress disorder; SAD, social anxiety
disorder.
a Effect sizes that are statistically

significant (P < .05).
b Post hoc statistical power beneath

80% (α = .05).
c No adjustment for publication bias

based on the trim and fill procedure
of Duval and Tweedie.36
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Relapse
A total of 6 studies (7 comparisons) reported relapse rates af-
ter successful treatment. Of these, 5 studies were about PD39-43

and 1 was about OCD.44 An additional study described re-
lapse of PD as a comorbid condition after PTSD treatment, and
this study was not included.45 All 6 studies used small sample
sizes (n < 28), and most operationalized successful treatment
using ambiguous treatment response criteria rather than re-
liable remission criteria (eg, the absence of a disorder based
on a clinical interview). Therefore, we refrained from statis-
tically pooling these results and instead presented outcomes
per study in Table 2. Overall, relapse rates were relatively low:
in 3 of 7 comparisons, relapse occurred after successful CBT
and relapse rates ranged from 0% to 14%.

Discussion
Summary of Results
This systematic review and meta-analysis examined the long-
term outcome of CBT for anxiety disorders, PTSD, and OCD
across 69 randomized clinical trials. Overall, CBT was associ-
ated with moderate symptom reductions up to 12 months af-
ter treatment. Longer effects were still significant for GAD, SAD,
and PTSD, but not for PD and could not be calculated for spe-
cific phobia and OCD. Because this meta-analysis included a
limited number of high-quality studies and English language
articles only, our reported effect estimates should be inter-
preted with caution. Because statistical heterogeneity was con-
siderable in GAD and PTSD studies, our effect estimates for
these disorders are uncertain. Future meta-analyses should aim
to explain this heterogeneity as more studies become avail-

able. Although post hoc power analyses generally showed suf-
ficient statistical power of our main analyses, simulation stud-
ies showed that at least 40 studies per analysis are needed to
reach sufficient power.47 Therefore, nonsignificant findings,
especially of the subgroup analyses, should be interpreted as
the absence of evidence rather than evidence of absence.

Our overall findings were in line with CBT outcomes for
depression48 and suggest that skills and insights acquired dur-
ing CBT are relatively stable until 12 months after treatment
but do not improve further. Nevertheless, evidence for CBT out-
comes at 12 months or more after treatment is scarce. Given
the chronic trajectories of anxiety-related disorders17 and be-
cause longer illness duration may increase the odds of devel-
oping comorbidity,49 it is important to examine whether treat-
ment effects are maintained 12 months or more after treatment.
Thus, more research on CBT efficacy at 12 months or more of
follow-up and on ways to optimize effects is needed.

Relapse rates after successful CBT were relatively low (0%-
14%) compared with uncontrolled trials that indicated a maxi-
mum relapse of 13% for SAD50 and 23% for PD.51 However, only
a few studies reported them (5 studies for PD and 1 for OCD),
in contrast to studies on pharmacotherapy for anxiety-
related disorders that frequently report clinical relapse after
treatment discontinuation.52 Also, these studies calculated re-
lapse rates based on ambiguous response criteria rather than
relative to complete remission. Therefore, future research
should carefully define and report relapse criteria (eg, a re-
turn of the full symptomatology24,53 based on a structured in-
terview). Future research may also give insight into risk fac-
tors for relapse, which could identify patients at risk who may
benefit from additional or more intensive therapy or from phar-
macotherapy to prevent relapse. Relapse prevention after psy-

Table 2. Number of Relapses After Successful CBT

Source Diagnosis Instrument

Criterion
Follow-up,
mo

No. of Relapses/Total No.

Responder Relapse Treatment Control
Arntz and van
den Hout,43

1996

PD Diary No panic attack in 2
wk

Pretest panic attack
frequency

7 CT, 2/14 Applied
relaxation,
0/9

Barlow et al,42

2000
PD PDSS 40% Reduction

from baseline on
PDSS

Not meeting responder
criterion

12 CBT, 1/24 Pill placebo,
0/3

Öst et al,39

1993
PD Percentage of BAT

completed
Clinically significant
improvement on
BAT46

Not meeting responder
criterion

12 Exposure, 0/12 Applied
relaxation,
0/13CT 0/9

Öst and
Westling,40

1995

PD Diary No panic attack in 3
wk

Not meeting responder
criterion

12 CBT, 0/14 Applied
relaxation,
0/11

Shear et al,41

2001
PD CGI CGI improvement:

>2 (much
improved) and CGI
severity: <3 (mild)

Not meeting responder
criterion

6 CBT, 0/16 Pill placebo,
0/3

Simpson
et al,44 2004a

OCD CGI CGI improvement:
much improved
relative to week 0

(1) A return to
pretreatment severity or
worse in the past week
on the CGI Severity
subscale or (2) An unsafe
clinical state based on
the clinical judgment of
the treating clinician

3 EX/RP, 2/18 Pill placebo,
0/1

Abbreviations: BAT, behavioral avoidance test (based on agoraphobic situations
hierarchy); CBT, cognitive behavioral therapy; CGI, Clinical Global Impression
Scale; CT, cognitive therapy; EX/RP, exposure with response prevention; OCD,
obsessive-compulsive disorder; PD, panic disorder with or without

agoraphobia; PDSS, Panic Disorder Severity Scale.
a This study was not included in the meta-analysis; it only examined treatment

responders at follow-up.
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chotherapy is still relatively uncharted in the field of anxiety-
related disorders but is quite common and effective in
depressive disorders.54 For example, studies have shown the
efficacy of well-being therapy55,56 as second-line relapse pre-
vention strategy in patients with GAD.57

For PD, when corrected for publication bias, CBT out-
come did not significantly differ from control conditions (ex-
cept for a small to medium effect at 6-12 months of follow-
up). This may be explained by the frequent use of applied
relaxation as a control condition, which may involve some
exposure.39 Relaxation appeared to be as effective as CBT in a
previous meta-analysis.20 Subgroup analyses across compari-
son groups revealed a medium treatment effect for PD within
12 months after treatment when CBT was compared with pill
placebo, but not relative to other active comparison groups.
However, the subgroup analyses should be interpreted with
caution because of the small subsample sizes.

For specific phobia and OCD, only a few studies met our
inclusion criteria, and treatment effect estimates could not be
calculated beyond a 6-month follow-up. Most previous stud-
ies on OCD treatment with long-term assessments have tested
the efficacy of pharmacotherapy (augmented with CBT).58,59

Because approximately 50% of patients with OCD do not re-
spond to pharmacotherapy and many patients relapse after
medication discontinuation,58 more research is needed on the
long-term efficacy of CBT as an alternative stand-alone treat-
ment.

Regarding PTSD, after correcting for publication bias, we
observed medium treatment effects favoring CBT over con-
trol conditions at posttreatment until 12 months of follow-
up. At 12 months or more of follow-up, there was a nonsignifi-
cant medium effect adjusted for publication bias, which
probably did not reach statistical significance because of lim-
ited statistical power.

Strengths and Limitations
Strengths of this meta-analysis are the inclusion of more com-
parison groups, which yielded more studies than previous
meta-analyses,18-21 and the investigation of long-term out-

comes (including relapse rates) after CBT for anxiety-related
disorders. Furthermore, we conducted a comprehensive lit-
erature search, an independent screening and data extrac-
tion, and treatment and study quality assessments. Several
limitations should also be noted. First, meta-analyses are in-
herently associated with heterogeneity regarding method-
ological aspects (eg, outcome measures) and clinical aspects
(eg, CBT approaches and samples). Therefore, future re-
search is needed to test which specific methodological or treat-
ment factors explain the reported effects.60 Second, because
of limited experimental control during follow-up periods, con-
founding factors may have threatened the validity of our long-
term effect estimates (eg, because of additional treatment or
adverse life events). Third, symptom outcome measures were
averaged to handle dependent outcomes, which may have re-
sulted in overestimated SEs.61 Fourth, most studies had sub-
optimal designs (or these criteria were poorly reported) and a
high risk of researcher allegiance bias, which may have af-
fected the reliability of our effect estimates.

Conclusions
Anxiety-related disorders are characterized by a chronic course,
thus sustainable treatment effects are important. The results
of this meta-analysis suggest that, on average, CBT was asso-
ciated with moderate symptom reductions in anxiety disor-
ders, PTSD, and OCD until 12 months after treatment comple-
tion. At a follow-up of 12 months or more, these effects were
still present for GAD, SAD, and PTSD, but not for PD. For spe-
cific phobia and OCD, no follow-up data beyond 6 months af-
ter treatment completion were available. Studies on relapse
were scarce but gave the preliminary impression that relapse
rates after successful treatment, predominantly for PD, may
be relatively low (0%-14% at 3-12 months following treat-
ment completion). More high-quality randomized clinical trials
on long-term treatment effects (preferably ≥12 months after
treatment completion) and relapse are warranted to facilitate
more reliable long-term effect size estimations.
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