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Cognitive behavior therapy (CBT) is by far the most examined type of psychological treatment for depression and. is recommended in most treatment guide-
lines. However, no recent meta-analysis has integrated the results of randomized trials examining its effects, and its efficacy in comparison with other
psychotherapies, pharmacotherapies and combined treatment for depression remains uncertain. We searched PubMed, PsycINFO, Embase and
the Cochrane Library to identify studies on CBT, and separated included trials into several subsets to conduct random-effects meta-analyses. We
included 409 trials (518 comparisons) with 52,702 patients, thus conducting the largest meta-analysis ever of a specific type of psychotherapy for a
mental disorder. The quality of the trials was found to have increased significantly over time (with increasing numbers of trials with low risk of bias,
less waitlist control groups, and larger sample sizes). CBT had moderate to large effects compared to control conditions such as care as usual and
waitlist (g=0.79; 95% CI: 0.70-0.89), which remained similar in sensitivity analyses and were still significant at 6-12 month follow-up. There was no
reduction of the effect size of CBT according to the publication year (<2001 vs. 2001-2010 vs. >2011). CBT was significantly more effective than other
psychotherapies, but the difference was small (g=0.06; 95% CI: 0-0.12) and became non-significant in most sensitivity analyses. The effects of CBT
did not differ significantly from those of pharmacotherapies at the short term, but were significantly larger at 6-12 month follow-up (g=0.34; 95% CI:
0.09-0.58), although the number of trials was small, and the difference was not significant in all sensitivity analyses. Combined treatment was more
effective than pharmacotherapies alone at the short (g=0.51; 95% CI: 0.19-0.84) and long term (g=0.32; 95% CI: 0.09-0.55), but it was not more effective
than CBT alone at either time point. CBT was also effective as unguided self-help intervention (g=0.45; 95% CI: 0.31-0.60), in institutional settings
(g=0.65; 95% CI: 0.21-1.08), and in children and adolescents (g=0.41; 95% CI: 0.25-0.57). We can conclude that the efficacy of CBT in depression
is documented across different formats, ages, target groups, and settings. However, the superiority of CBT over other psychotherapies for depression
does not emerge clearly from this meta-analysis. CBT appears to be as effective as pharmacotherapies at the short term, but more effective at the
longer term.
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Depression is a highly prevalent mental disorder, with about
280 million people worldwide suffering from it'. The disorder re-
sults in considerable loss of quality of life in patients and their
families®, and is associated with increased physical morbidity and
premature mortality’, a considerable disease burden at the popu-
lation level!, and enormous economic costs*. Several evidence-
based interventions are available for the treatment of depression,
including pharmacotherapies® and psychotherapies®.

Cognitive behavior therapy (CBT) is by far the most examined
type of psychological treatment for depression and is recommend-
ed in most treatment guidelines. Several hundreds of randomized
controlled trials have tested the effects of CBT®’. Previous meta-
analyses have found that CBT is significantly more effective in the
treatment of depression than various control conditions®?, where-
asits effectiveness in comparison with other psychotherapies, phar-
macotherapies and combined treatment at the short and longer
term, as well as its impact on specific populations of patients and in
different formats, remain uncertain®.

The last comprehensive meta-analysis of CBT for depression
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was published in 2013%, while the number of trials has increased
exponentially over the years, and many new trials have been pub-
lished since then. Furthermore, that meta-analysis did not include
trials in children/adolescents and inpatients, as well as compari-
sons with pharmacotherapies and combined treatments, with
other psychotherapies, and with unguided digital interventions.
More recent meta-analyses have focused on psychological inter-
ventions in general, including CBT®’, but they have not examined
specific characteristics of the participants, the treatment and the
study as predictors of outcome.

We decided, therefore, to conduct a new, comprehensive meta-
analysis of randomized trials examining the short- and long-term
effects of CBT in depression across all treatment formats (i.e., indi-
vidual, group, unguided and guided self-help), all ages (including
children and adolescents), delivered in any setting (including out-
patients and inpatients), and compared against control conditions
(e.g., waitlist, care as usual) as well as other active treatments (i.e.,
other psychotherapies, antidepressant medications, and com-
bined treatment).
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METHODS
Identification and selection of trials

This study is part of a larger meta-analytic project on psycho-
logical treatments for depression'’. The protocol for the current
meta-analysis has been published in the Open Science Frame-
work (http://osf.io/a6p3w).

The trials included in this study were identified through a da-
tabase which is continuously updated, currently including studies
from 1966 to January 1, 2022. For this database, we searched Pub-
Med, PsycINFO, Embase and the Cochrane Library, by combining
index and free terms indicative of depression and psychothera-
pies, with filters for randomized controlled trials. The full search
strings can be found in the supplementary information. Further-
more, we checked references of earlier meta-analyses on psycho-
logical treatments for depression.

Two independent researchers screened all records, and all pa-
pers that could meet inclusion criteria according to one of them
were retrieved as full text. The two independent researchers also
decided to include or exclude a study in the database, and disa-
greements were resolved through discussion.

For the current study, we selected randomized controlled trials
in which CBT for people with depression was compared with con-
trol conditions (care as usual, waitlist, others), other psychothera-
pies, pharmacotherapies, or combined treatment.

A broad definition of CBT was used: a treatment in which the
therapist focuses on the impact of present dysfunctional thoughts
on a patient’s current behavior and future functioning, and which
is aimed at evaluating, challenging and modifying a patient’s dys-
functional beliefs (cognitive restructuring). Cognitive restructur-
ing could be combined with other mood management skills, such
as behavioral activation, problem-solving, social skills training, or
mindfulness. This definition was derived from an extensive study
in which different types of psychotherapies were examined by
multiple researchers, resulting in a consensus on the definition of
each therapy'’.

Depression could be defined as meeting the criteria for a de-
pressive disorder according to a diagnostic interview or as a score
above the cut-off on a self-report depression measure. We includ-
ed trials in which CBT was administered in any format (individual,
group, telephone, guided or unguided self-help). We also included
trials of outpatients as well as inpatients, and in any age group.

We separated the included studies into several subsets, so that
the comparisons from these studies could be pooled in a meta-
analysis. In the largest subset, CBT was compared with control
conditions. In this subset, we included CBT that was applied in-
dividually, in groups, as guided self-help, or in a mixed format,
because previous research has shown that these formats have
comparable effects'?. Studies of unguided self-help CBT were in-
cluded in a separate subset. We also created a separate subset for
CBT in inpatients, because these patients differ from outpatients,
and the control conditions vary considerably from outpatient set-
tings'®. A separate subset was also built for studies comparing CBT
with pharmacotherapies, CBT with combined treatment, and phar-
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macotherapies with combined treatment. We created a separate
subset for depression in children and adolescents, because thera-
pies usually are less effective in this group.

Quality assessment and data extraction

We assessed the validity of included studies using four criteria
of the Risk of Bias (RoB) assessment tool, version 1, developed by
the Cochrane Collaboration'*'®. The RoB tool assesses possible
sources of bias in randomized trials, including the adequate gen-
eration of allocation sequence; the concealment of allocation to
conditions; the prevention of knowledge of the allocated interven-
tion (masking of assessors); and dealing with incomplete outcome
data (this was assessed as positive when intention-to-treat analy-
ses were conducted, meaning that all randomized patients were
included in the analyses). Two independent researchers evalu-
ated the validity of the included studies, and disagreements were
solved through discussion.

We also coded participant characteristics (diagnostic method,
recruitment method, target group, mean age, proportion of wom-
en, inpatient or outpatient); characteristics of CBT (treatment
format, number of sessions), as well as general characteristics of
the studies (type of comparison group, publication year, country
where the study was conducted). In the studies in which CBT was
compared with other therapies, we also categorized the other ther-
apies according to the definitions provided elsewhere’. In studies
with pharmacotherapies, we also categorized the type of antide-
pressant: selective serotonin reuptake inhibitor (SSRI), tricyclic
antidepressant (TCA), other.

Outcome measures

For each comparison between a psychological treatment and a
control condition, the effect size indicating the difference between
the two groups at post-test was calculated (Hedges’ g)'®. Effect
sizes were calculated by subtracting (at post-test) the average score
of the psychotherapy group from the average score of the control
group and dividing the result by the pooled standard deviation.
Because some studies were expected to have relatively small sam-
ple sizes, we corrected the effect size for small sample bias.

When the means and standard deviations were not reported
in a study, we used change scores. If these were not reported, we
converted binary outcomes to Hedges’ g. If these were also not re-
ported, we used other statistics (e.g., p value, t value) to calculate
the effect size.

Meta-analyses
To make a historical overview of trials on CBT over time, we
conducted bivariable linear regression analyses examining if the

characteristics of the trials have changed over time. We limited
these analyses to the subset comparing CBT with control condi-
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tions, because this was the largest and most homogeneous subset.

The meta-analyses were conducted using the metapsyTools pack-
agein R (version 4.1.1) and Rstudio (version 1.1.463 for Mac)"”. The
metapsyTools package was specifically developed for the meta-
analytic project of which this study is part. This package imports
the functionality of the meta'®, metafor'®, and dmetar® packages.

We calculated the pooled effect sizes in several different ways,
as implemented in the metapsyTools package, so that we could ex-
plore if different pooling methods resulted in different outcomes.
In our main model, all effect size data available for a comparison
in a specific study were aggregated within that comparison first.
These aggregated effects were then pooled across studies and com-
parisons. An intra-study correlation coefficient of p=0.5 was as-
sumed to aggregate effects within comparisons.

We conducted several other analyses to examine whether these
main outcomes were robust. First, we estimated the pooled ef-
fect using a three-level correlated and hierarchical effects (CHE)
model*". We assumed an intra-study correlation of p=0.5 for this
model. Second, we pooled effects while excluding outliers, using
the “non-overlapping confidence intervals” approach, in which
a study is defined as an outlier when the 95% confidence inter-
val (CI) of the effect size does not overlap with the 95% CI of the
pooled effect size. Third, we pooled effects while excluding influ-
ential cases, defined by the diagnostics proposed by Viechtbauer
and Cheungzz. Fourth, we calculated the effect when the smallest
or largest effect in each study was considered. Fifth, we estimat-
ed the pooled effect using only studies with a low risk of bias. We
also used three different methods to assess and adjust for poten-
tial publication bias®**: Duval and Tweedie’s trim and fill proce-
dure®*, Riicker’s “limit meta-analysis method”?, and the selection
model®**.

Arandom-effects model was assumed for all analyses. Between-
study heterogeneity variance (components) was estimated using
restricted maximum likelihood. For models not fitted using robust
variance estimation, we applied the Knapp-Hartung method to ob-
tain robust CIs and significance tests of the overall effect®®.

As a test of homogeneity of effect sizes, we calculated the I*-sta-
tistic and its 95% CI, which is an indicator of heterogeneity in per-
centages. A value of 0% indicates no observed heterogeneity, and
larger values indicate increasing heterogeneity, with 25% as low,
50% as moderate, and 75% as high heterogeneity”. For the three-
level model, we calculated a multilevel extension of 12, which de-
scribes the amount of total variability attributable to heterogeneity
within studies (level 2) and heterogeneity between studies (level
3)?30, Because I” cannot be interpreted as an absolute measure
of the between-study heterogeneity, we also added the predic-
tion interval (PI) to the main analyses, which indicates the range
in which the true effect size of 95% of all populations will fall*"*2,

We also estimated the number-needed-to-treat (NNT) for de-
pression using the formulae provided by Furukawa® (assuming
the control group’s event rate at a conservative 17%)™*.

For the main comparison (CBT versus control conditions), we
also extracted the rate of response (i.e., a 50% reduction of depres-
sive symptoms compared to baseline). If the response rate was not
reported, we estimated it using a method based on the baseline
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means, the post-test means, the post-test standard deviations and
the number of subjects™. For studies using the Hamilton Rating
Scale for Depression (HAM-D), we also calculated the rate of re-
mission, defined as a score of <7 on the 17-item version of that
scale®®. We also calculated the relative risk (RR) for response and
remission of CBT compared with the control groups, as well as the
NNT (as 1 divided by the risk difference).

In each subset, we conducted a series of subgroup analyses,
examining the effects of the interventions according to major
characteristics of the participants, interventions and studies. We
avoided subgroups of less than five studies, merging them with
other subgroups. Because the subset comparing CBT with control
conditions was very large, we also conducted a multivariable me-
ta-regression analysis in which all characteristics were included.

RESULTS

Selection and inclusion of studies

After examining a total of 30,889 records (21,563 after removal
of duplicates), we retrieved 3,584 full-text papers for further con-
sideration. A total of 409 trials met the inclusion criteria for this
meta-analysis (see Figure 1). Selected characteristics of included
studies and comparisons are presented in the supplementary in-
formation.

Characteristics of included studies

The 409 studies (518 comparisons between CBT and a control
condition) included 52,702 patients (27,000 in CBT and 25,702
in control groups). Aggregated characteristics of the studies and
comparisons are provided in Table 1.

Most studies recruited participants through the community
(n=181, 44.3%) or clinical referrals (n=106, 25.9%). In most stud-
ies, the target group was represented by adults in general (n=160,
39.1%); 70 studies aimed at patients with general medical disor-
ders (17.1%), 41 studies at perinatal depression (10.0%), and 27
studies at children or adolescents (9.0%).

In the majority of studies (n=226, 55.3%), depression was de-
fined as meeting the criteria for a depressive disorder according to
a diagnostic interview, while in 162 studies (39.3%) it was defined
as a score above the cut-off on a self-report depression measure.
The mean age of participants in the studies was 40.1+14.98 years;
the average proportion of women was 69%. Most studies were
conducted in the US (n=141, 34.5%) or in the UK or other Euro-
pean countries (n=141, 34.5%). Most studies (n=249, 60.8%) were
published since 2011.

Among the 518 comparisons, the majority tested an individual
CBT format (n=206, 39.8%), while 141 examined a group format
(27.2%), 84 a guided self-help format (16.2%), and 39 an unguided
self-help format (7.5%). In 211 comparisons (40.7%), CBT was ad-
ministered in more than 12 sessions.
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Records identified through database
searching (n=30,889) (PubMed, n=6,794;
Embase, n=8,846; PsycINFO, n=4,484;
Cochrane Library, n=10,765)

Additional records identified through other
sources (n=126)

l

(n=21,563)

Records after duplicates removed

A 4

Records screened
(n=21,563)

A4

Records excluded
(n=17,979)

A 4

Full-text articles assessed
for eligibility
(n=3,584)

A4

v

Studies included in meta-
analysis
(n=409)

Full-text articles excluded (n=3,175)

e Companion papers (n=818)

e Depression not inclusion criterion (n=484)
e Randomized trials not on CBT (n=469)

o Protocol papers (n=335)

* No psychotherapy for depression (n=291)
e Maintenance trials (n=138)

o Effect sizes cannot be estimated (n=92)

e No random assignment (n=79)

* No control condition (n=68)

o Stepped/collaborative care (n=48)

« Not available (n=67)

e Dissertations (n=21)

o Other language (n=22)

o Other (n=243)

Figure 1 PRISMA flow chart, CBT - cognitive behavior therapy

Of the 409 studies, 224 (54.8%) reported an adequate genera-
tion of allocation sequence, 201 (49.1%) an adequate concealment
of allocation to conditions, and 101 (24.7%) an adequate preven-
tion of knowledge of the allocated intervention (masking of asses-
sors); 262 (64.1%) conducted intention-to-treat analyses. Risk of
bias was low across all four domains in 131 studies (32.0%), for two
or three domains in 173 studies (42.2%), and for no or one domain
in 105 studies (25.7%).

Historical overview

The historical overview was limited to the subset comparing CBT
with control conditions (241 studies with 271 comparisons, includ-
ing 12,907 patients in CBT arms and 12,199 in control conditions).
The cumulative number of studies over time is shown in Figure 2.

The bivariable linear regression analyses found that the num-
ber of trials examining depressed patients with general medical
disorders and women with perinatal depression increased sig-
nificantly over time (p=0.007 and p=0.012, respectively). The use
of waitlist as the control condition decreased significantly over
time (p=0.001), while the number of studies with low risk of bias
increased significantly (p<0.001), as well as the number of trials
in non-Western countries (p=0.005). The number of participants
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in each comparison also increased significantly (p<0.001), while
the number of sessions of CBT decreased significantly over time
(p=0.03). All the other characteristics of CBT trials did not change
over time (see also supplementary information).

CBT versus control conditions

The main effect size indicating the overall difference between
CBT and control conditions after treatment was g=0.79 (95% CL:
0.70-0.89), corresponding to an NNT of 3.8 (see Table 2). Hetero-
geneity was very high (I°=85; 95% CI: 83-86), and the prediction
interval ranged from -0.45 to 2.04.

The sensitivity analyses supported the main findings (see Ta-
ble 2 and supplementary information). Heterogeneity was consid-
erably lower after excluding outliers (’=26; 95% CI: 11-39), but the
number of outliers that had to be removed was large (n=77). The
effect size was smaller for studies with low risk of bias (g=0.60; 95%
CI: 0.49-0.71) and after adjusting for publication bias (g=0.47, 95%
CI: 0.35-0.59 using the trim and fill procedure).

The subgroup analyses indicated that the effect size in studies
with low risk of bias was significantly lower than in other studies
(p<0.001), and that the effect size differed across countries (higher
in non-Western countries; p=0.003) and treatment formats (higher
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Table 1 Aggregated characteristics of included studies and comparisons

Included studies (n=409)

Recruitment, n (%) Community 181 (44.3)
Clinical 106 (25.9)
Other 122 (29.6)
Target group, n (%) Children 12 (2.9)
Adolescents 25(6.1)
Adults 160 (39.1)
Elderly 26 (6.4)
General medical 70 (17.1)
Perinatal 41 (10.0)
Other 75 (18.3)
Age, years (meantSD) 40.1+15.0
Gender (% female) 69.0
Diagnosis, n (%) Meeting criteria for 226 (55.3)
depressive disorder
Score above cut-off on self- 162 (39.3)
report depression measure
Other 21(5.1)
Country, n (%) uUsS 141 (34.5)
UK 44 (10.8)
Other European countries 97 (23.7)
Australia 33(8.1)
Canada 25(6.1)
East Asia 30(7.3)
Other 39(9.5)
Year of publication, n (%) <1980 4(1.0)
1981-1990 32(7.8)
1991-2000 41 (10.0)
2001-2010 83(20.3)
2011-2020 219 (53.5)
2021 30(7.3)
Overall risk of bias (RoB), n (%) 0 (high) 20 (4.9
1 85(20.8)
2 73 (17.8)
3 100 (24.4)
4 (low) 131 (32.0)
RoB: Adequate sequence generation, n (%) 224 (54.8)
RoB: Adequate allocation concealment, n (%) 201 (49.1)
RoB: Adequate masking of assessors, n (%) 101 (24.7)
RoB: Intention-to-treat analyses, n (%) 262 (64.1)
Included comparisons (n=518)
Format, n (%) Individual 206 (39.8)
Group 141 (27.2)
Guided self-help 84 (16.2)
Unguided self-help 39 (7.5)
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Table 1 Aggregated characteristics of included studies and comparisons
(continued)

Other/mixed 48 (9.3)
Number of sessions, n (%) <8 120 (23.2)
8-12 141 (27.2)
>12 211 (40.7)
Not reported/relevant 46 (8.9)

for group formats; p=0.02). There was no reduction of the effect
size of CBT according to the publication year (<2001 vs. 2001-2010
vs. >2011) (p=0.43). We entered all variables in a multivariable
meta-regression analysis and found that, after adjustment for all
variables, only the use of a waitlist control condition (p=0.02) and
whether the trial was conducted in an “other” country (not the US,
Europe, East Asia, Canada or Australia; p=0.001) had a significant
impact on the effect size (see supplementary information).

CBT was still effective at 6 to 9 month follow-up (g=0.74, 95% CI:
0.36-1.11) and at 10 to 12 month follow-up (g=0.49, 95% CI: 0.01-
0.98), and this was confirmed in most sensitivity analyses (see
Table 2 and supplementary information). Heterogeneity was high
in most analyses. At 13 to 24 month follow-up, the main effect size
was no longer significant (g=0.22, 95% CI: -0.12 to 0.56), although
this may be related to the small number of studies (n=8).

The response rate was 0.42 (95% CI: 0.39-0.45) in CBT and 0.19
(95% CI: 0.18-0.21) in the control conditions, which resulted in a
RR of 2.13 (95% CI: 1.96-2.32) and a NNT of 4.7 (95% CI: 4.0-5.5) in
favor of CBT (see Table 3). Most sensitivity analyses indicated sim-
ilar outcomes, except that there was significant publication bias,
and the RR was lower in studies with low risk of bias. The response
rates differed significantly across control conditions, with the low-
est rate for waitlist (see Table 3 and supplementary information).

The remission rate was 0.36 (95% CI: 0.31-0.42) for CBT and
0.15 (0.12-0.18) for control conditions, which resulted in a RR of
2.45 (95% CI: 2.06-2.92), and a NNT of 3.6 (95% CI: 2.7-5.0). This
rate remained very similar in the sensitivity analyses, although
it was somewhat lower (but still significant) after adjustment for
publication bias. These findings should be considered with cau-
tion, because the difference between reported and estimated remis-
sion rates was significant (p=0.02) (see Table 3 and supplementary
information).

CBT versus other psychotherapies

CBT was compared with other psychotherapies in 87 studies
(82 comparisons; 6,480 participants, including 3,148 in CBT and
3,332 in the other therapies). The main analyses indicated a very
small, but significant effect of CBT over other therapies (g=0.06;
95% CI: 0-0.12; NNT=63), with low heterogeneity (’=31; 95% CI:
10-47) (see Table 4).

When limiting the studies to those with low risk of bias, or ex-
cluding outliers, or after adjustment for publication bias, the dif-
ference between CBT and other psychotherapies was no longer
significant. In the subgroup analyses in which we examined the
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Figure 2 Randomized trials comparing cognitive behavior therapy (CBT) with control conditions: cumulation over time

different psychotherapies that were compared with CBT, we found
no indication that one of these therapies was more or less effective
than CBT (see Table 4 and supplementary information).

The number of studies reporting longer-term outcomes was
small, and no significant differences between CBT and other psy-
chotherapies were found at 6-9 months, 9-12 months, or 13-24
months (see Table 4 and supplementary information).

CBT versus pharmacotherapies and combined treatment

CBT was compared with pharmacotherapies in 38 studies (38
comparisons; 2,979 participants, including 1,459 in CBT groups
and 1,520 in pharmacotherapy groups). No significant difference
was found between CBT and pharmacotherapies (g=0.08; 95% CI:
-0.07 to 0.24). The same was observed in sensitivity analyses, al-
though one of the analyses examining publication bias indicated a
small, but significant effect in favor of pharmacotherapies. None of
the subgroup analyses pointed at a significant difference between
subgroups of studies (see Table 4 and supplementary information).

At 6 to 12 month follow-up, CBT was more effective than phar-
macotherapies (g=0.34; 95% CI: 0.09-0.58; NNT=10.2). This was
confirmed in most sensitivity analyses, although the number of
studies with low risk of bias was small and the effect size no longer
significant. In two of the three analyses adjusting for publication
bias, this finding was also not significant anymore (see Table 4 and
supplementary information).

Combined treatment was compared with pharmacotherapy a-
lone in 18 studies (18 comparisons; 1,658 participants, including
827 in the combined and 831 in the pharmacotherapy conditions).
Combined treatment was more effective than pharmacotherapy
(g=0.51; 95% CI: 0.19-0.84) and that was confirmed in most sensi-
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tivity analyses, although the number of trials with low risk of bias
was small. After adjustment for publication bias, the effects were
no longer significant. No significant differences were found in sub-
group analyses (see Table 4 and supplementary information).
Combined treatment was not significantly more effective than
CBT alone (g=0.19; 95% CI: -0.11 to 0.50) in the 15 relevant studies
(14 comparisons; 644 participants, including 325 in the combined
and 319 in the CBT only conditions). Only one of three analyses
in which we adjusted for publication bias resulted in a significant
effect size in favor of combined treatment. Because of the limited
number of trials, we could only conduct a limited number of sub-
group analyses, and none of them resulted in significant differences
between subgroups (see Table 4 and supplementary information).
At 6 to 12 month follow-up, combined treatment was more ef-
fective than pharmacotherapy alone (g=0.32, 95% CIL: 0.09-0.55),
but this finding was not confirmed in all sensitivity analyses. Com-
bined treatment was not more effective than CBT alone (g=0.11;
95% CI: -0.38 to 0.60) (see Table 4 and supplementary information).

Other comparisons

Unguided self-help CBT (Internet-based or not) had a small to
moderate effect on depression (g=0.45; 95% CI: 0.31-0.60), based
on 36 studies (39 comparisons; 11,720 participants, including
6,206 in the CBT and 5,514 in the control conditions). The effects of
unguided CBT were significant in all sensitivity analyses, although
they were somewhat smaller in two of three analyses adjusting
for publication bias. Subgroup analyses indicated that waitlist-
controlled trials resulted in larger effect sizes (p=0.03), and studies
in Europe resulted in smaller effects (p=0.01). We also found that
studies conducted after 2011 had significantly larger effects than

World Psychiatry 22:| - February 2023

8SUS017 SUOLLILUOD 9A TR0 3|dedl|dde ay1 Aq paueA0b a1 S3o1ke VO (88N JO S3IMNI 04 Akelq 1T 3UIUO AB]IA UO (SUOIPLIOD-PpUe-SLUBILY" A 1M Ale.q|1BUUO//SdNY) SUOIPUOD PUe SWS L U1 39S *[£20¢/T0/TE] U ARiqinauljuo Ao|im ‘Auewio aueiyooD Ag 690TZ SAM/Z00T OT/I0p/L0d"A3| 1M Atelq 1 put|uo//sdny Woij papeojumod ‘T ‘€202 ‘GrSSTS0Z



Table 2 Cognitive behavior therapy (CBT) vs. control conditions: main analyses

n £(95% CI) I* (95% CI) PI NNT
Post-test
All comparisons 271 0.79 (0.70-0.89) 85 (83-86) —0.45 to 2.04 3.8
Outliers removed 194 0.70 (0.65-0.74) 26 (11-39) 0.49 t0 0.90 4.4
Only low risk of bias 90 0.60 (0.49-0.71) 77 (72-81) —-0.22t0 1.42 5.2
Three-level model 460 0.81 (0.72-0.90) 90 (-) -0.56 to 2.17 3.7
Publication bias correction 349 0.47 (0.35-0.59) 90 (89-91) -1.52t0 2.46 7.0
6-9 month follow-up
All comparisons 78 0.74 (0.36-1.11) 91 (89-92) -1.90 to 3.37 4.1
Outliers removed 65 0.42 (0.33-0.50) 63 (51-72) —-0.10t0 0.93 8.0
Only low risk of bias 29 0.91 (0.46-1.36) 94 (92-95) -1.46 to 3.28 3.2
Three-level model 119 0.74 (0.40-1.08) 98 (-) -2.17 to 3.65 4.1
Publication bias correction 93 0.30 (-0.23 t0 0.83) 94 (93-95) -4.31t04.91 11.4
10-12 month follow-up
All comparisons 22 0.49 (0.01-0.98) 91 (88-93) -1.68to 2.67 6.5
Outliers removed 20 0.22 (0.10-0.35) 74 (59-83) -0.25t00.70 16.0
Only low risk of bias 4 0.28 (-0.25t0 0.82) 87 (68-94) -1.29t0 1.86 12.3
Three-level model 30 0.50 (0.03-0.96) 97 () -1.65 to 2.64 6.5
Publication bias correction 22 0.49 (0.01-0.98) 91 (88-93) -1.68t0 2.67 6.5
13-24 month follow-up
All comparisons 8 0.22 (-0.12 to 0.56) 86 (75-93) -0.77t0 1.21 16.2
Outliers removed 7 0.09 (-0.10 to 0.27) 11 (0-74) —-0.24 t0 0.42 429
Only low risk of bias 3 -0.01 (-0.17 to 0.16) 0 (0-90) -1.20to 1.18 416.3
Three-level model 13 0.22 (-0.14t0 0.59) 80 (-) -0.68to 1.13 16.0
Publication bias correction 11 0.44 (0.09-0.80) 89 (83-93) -0.71to 1.60 7.4

PI - prediction interval, NNT — number needed to treat. The reported publication bias correction is that using the trim and fill procedure.

earlier studies (p=0.01), suggesting that the effects may have im-
proved over time (see Table 5 and supplementary information).

We could compare CBT in institutional settings to control con-
ditions in 10 studies (11 comparisons; 448 participants, including
275 in CBT and 173 in the control conditions). Five studies (six
comparisons) were conducted in psychiatric inpatient settings,
four in nursing homes, and one in another institutional setting.
None of the trials was rated as at low risk of bias. We found a mod-
erate to large effect (g=0.65; 95% CI: 0.21-1.08) with high heteroge-
neity, which remained significant in most sensitivity analyses, but
was no longer significant in two of the three analyses adjusting for
publication bias (see Table 5 and supplementary information). Be-
cause of the small number of trials and the low quality, we did not
conduct subgroup analyses.

In children and adolescents, CBT was compared to control con-
ditions in 37 studies (39 comparisons; 3,667 participants, including
1,859 in CBT and 1,808 in control groups). We found a moderate
effect (g=0.41; 95% CI: 0.25-0.57; NNT=8.1), with high heterogene-
ity (I°=78; 95% CI: 70-84). The effect size remained similar across
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most sensitivity analyses. The number of studies with low risk of
bias was low and the effect size was no longer significant in this
subset. One of the effect sizes adjusted for publication bias was
also not significant (see Table 5 and supplementary information).
In the subgroup analyses, we found that waitlist control groups
resulted in significantly larger effect sizes than other control con-
ditions (p=0.01), and studies with low risk of bias resulted in sig-
nificantly lower effect sizes than other studies (p=0.04).

DISCUSSION

This is the largest meta-analysis ever of a specific type of psy-
chotherapy for a mental disorder, including 409 RCTs (518 com-
parisons) with 52,702 patients. CBT was found to be effective in
depression when compared to control conditions such as usual
care and waitlist, with a moderate to large effect size (g=0.79). This
effect was robust in several sensitivity analyses, although it was
somewhat smaller for studies with low risk of bias (g=0.60) and
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Table 3 Cognitive behavior therapy (CBT) vs. control conditions: response and remission rates, relative risk (RR) and number-needed-to-treat (NNT)

n Rate (95% CI) % (95% CI) RR (95% CI) * (95% CI) NNT (95% CI)
Response
All CBT conditions 238 0.42 (0.39-0.45) 82 (79-84) 2.13 (1.96-2.32) 47 (38-54) 4.7 (4.0-5.5)
Reported 10 0.42 (0.28-0.59) 91 (85-94) 2.32(1.43-3.77) 46 (0-74) 4.0(1.9-12.2)
Estimated 228 0.42 (0.39-0.45) 81 (79-83) 2.13(1.95-2.32) 47 (38-54) 4.7 (4.0-5.5)
Outliers excluded 162 0.42 (0.40-0.43) 31 (16-43) 2.25 (2.07-2.44) 10 (0-25) 4.2 (3.7-4.9)
Publication bias correction 259 0.39 (0.36-0.42) 84 (82-85) 1.66 (1.48-1.85) 59 (54-64) 8.0 (6.2-11.0)
Low risk of bias 78 0.39 (0.35-0.44) 86 (83-88) 1.84 (1.64-2.07) 40 (21-54) 6.3(4.9-8.2)
All control groups 238 0.19 (0.18-0.21) 67 (63-72)
Reported 10 0.17 (0.10-0.25) 73 (48-86)
Estimated 228 0.19 (0.18-0.21) 67 (62-71)
Outliers excluded 192 0.19 (0.18-0.20) 14 (0-29)
Publication bias correction 310 0.24 (0.22-0.26) 72 (68-75)
Low risk of bias 78 0.21(0.18-0.24) 73 (66-78)
Type: Waitlist* 110 0.17 (0.15-0.19) 50 (38-60)
Type: Care as usual 104 0.21 (0.18-0.24) 75 (70-79)
Type: Other control 24 0.23 (0.19-0.26) 60 (37-74)
Remission
All CBT conditions 69 0.36 (0.31-0.42) 80 (75-84) 2.45(2.06-2.92) 26 (0-45) 3.6 (2.7-5.0)
Reported** 10 0.49 (0.38-0.60) 73 (48-86) 2.36 (1.71-3.25) 18 (0-59) 3.9(2.3-7.4)
Estimated 59 0.34 (0.29-0.40) 80 (75-85) 2.47 (2.01-3.03) 26 (0-47) 3.6 (2.6-5.2)
Outliers excluded 49 0.36 (0.33-0.39) 48 (27-63) 2.47(2.08-2.93) 10 (0-34) 3.6 (2.7-4.9)
Publication bias correction 80 0.43 (0.37-0.50) 83 (80-86) 1.83(1.44-2.31) 41 (24-54) 6.3 (4.0-12.0)
Low risk of bias 14 0.33(0.22-0.47) 87 (80-92) 2.17 (1.57-2.99) 30 (0-63) 4.5(2.6-9.2)
All control groups 69 0.15(0.12-0.18) 70 (61-76)
Reported 10 0.19 (0.13-0.29) 66 (34-83)
Estimated 59 0.14 (0.10-0.18) 71 (62-77)
Outliers excluded 56 0.14 (0.12-0.16) 29 (1-49)
Publication bias correction 98 0.24 (0.19-0.31) 75 (70-80)
Low risk of bias 14 0.18 (0.13-0.24) 67 (41-81)
Type: Waitlist 34 0.12 (0.08-0.17) 59 (40-72)
Type: Care as usual 27 0.15(0.10-0.21) 76 (65-83)
Type: Other control 8 0.21 (0.15-0.29) 71 (40-86)

*difference among types of control conditions, p=0.006, **difference between reported and estimated remission rates, p=0.02

after adjustment for publication bias (g=0.47). CBT was still signifi-
cantly effective at 6-9 month (g=0.74) and 10-12 month (g=0.49)
follow-up, and this was confirmed in most sensitivity analyses.

A total of 42% of patients receiving CBT responded to treatment,
while the response rate was only 19% in control groups, with a NNT
of 4.7 in favor of CBT. The remission rate was 36% in patients receiv-
ing CBT, compared to 15% in control conditions, with a NNT of 3.6.

Comparative trials suggest that CBT is significantly more ef-
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fective than other psychotherapies, but the difference is small
(g=0.06) and does not remain significant in most sensitivity analy-
ses. The effects of CBT are comparable to those of pharmacothera-
pies at the short term, but CBT is significantly more effective at 6
to 12 months (g=0.34). Combined treatment is significantly more
effective than pharmacotherapy alone, at the short (g=0.51) and
the longer term (g=0.32), but combined treatment is not more ef-
fective than CBT alone at either time point.
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Table 4 Cognitive behavior therapy (CBT) vs. other active treatments

n £(95% CI) 1 (95% CT) NNT
CBT vs. other psychotherapies
All studies 87 0.06 (0-0.12) 31 (10-47) 63
Outliers removed 81 0.04 (-0.01 to 0.09) 1(0-27) 93.9
Only low risk of bias 24 0.02 (-0.05 to 0.09) 0 (0-45) 200.4
Publication bias correction 92 0.04 (-0.03to 0.11) 44 (28-56) 93.4
Long-term effect (at 6-9 months) 18 —-0.03 (-0.14 t0 0.07) 0 (0-50) 117.2
Long-term effect (at 9-12 months) 14 —-0.09 (-0.19 to 0.01) 12 (0-50) 47.7
Compared to supportive therapy 22 0.12 (-0.07 to 0.31) 54 (26-72) 31.2
Compared to interpersonal therapy 9 0.00 (-0.12t0 0.12) 0 (0-65) 18.0
Compared to psychodynamic therapy 7 0.21 (-0.10 to 0.52) 47 (0-78) 17.1
Compared to behavioral activation 10 0.02 (-0.17 to 0.20) 28 (0-66) 196.6
Compared to 3rd wave therapies 2 —0.05 (-1.21to 1.11) 0() 81.0
Compared to problem-solving therapy 2 0.12 (-0.21 to 0.44) 0(-) 31.2
Compared to other psychotherapies 35 0.05 (-0.04 to 0.14) 23 (0-49) 77.2
CBT vs. pharmacotherapies
All studies 38 0.08 (-0.07 to 0.24) 66 (52-76) 46.1
Outliers removed 32 —0.03 (-0.13t0 0.07) 34 (0-57) 135.0
Only low risk of bias 8 -0.06 (-0.38 t0 0.27) 66 (29-84) 70.6
Publication bias correction 44 —-0.05 (-0.25 t0 0.15) 76 (68-82) 81.7
Long-term effect (at 6-12 months) 12 0.34 (0.09-0.58) 53 (10-76) 10.2
Combined treatment vs. pharmacotherapy alone
All studies 18 0.51 (0.19-0.84) 71 (53-82) 6.3
Outliers removed 16 0.41 (0.23-0.60) 49 (8-71) 8.1
Only low risk of bias 5 0.27 (-0.42 to 0.96) 77 (43-90) 13.1
Publication bias correction 21 0.34 (-0.08 to 0.76) 79 (68-86) 10.1
Long-term effect (at 6-12 months) 6 0.32 (0.09-0.55) 29 (0-71) 10.6
Combined treatment vs. CBT alone
All studies 15 0.19 (-0.11 to 0.50) 68 (45-81) 22.4
Outliers removed 13 0.19 (-0.01 to 0.39) 18 (0-56) 22.8
Only low risk of bias 2 —0.24 (-12.73 to 12.25) 94 (82-98) 14.7
Publication bias correction 18 0.37 (0.03-0.72) 77 (63-85) 12.8
Long-term effect (at 6-12 months) 5 0.11 (-0.38 to 0.60) 25 (0-70) 34.8

NNT - number needed to treat. The reported publication bias correction is that using the trim and fill procedure.

Most trials examine CBT in an individual, group or guided self-
help format, and we previously showed that there are no significant
differences between these formats'% In the current meta-analysis,
we could also include a set of trials of unguided self-help CBT, and
found that this was also effective, with a small to moderate effect
size (g=0.45). CBT was also found to be effective in inpatient set-
tings (g=0.65), as well as in children and adolescents (g=0.41).

Research on CBT has evolved over time. The quality of studies
has improved, which can be seen from the increasing number of
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trials with low risk of bias, the decrease in the use of waitlist control
groups, and the increase in sample sizes of included studies. The
number of treatment sessions has significantly decreased over the
years. In a meta-regression analysis, we could not confirm that the
effect size of CBT has decreased over time, as was suggested in an
earlier study™".

The findings of this study should be considered in the light of
some limitations. First, heterogeneity was high in many analyses,
and subgroup and meta-regression analyses could not identify all
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Table 5 Other comparisons between cognitive behavior therapy (CBT) and control conditions

n £(95% CI) % (95% CI) NNT
Unguided self-help CBT
All comparisons 39 0.45 (0.31-0.60) 78 (71-84) 7.2
Outliers removed 34 0.43 (0.34-0.52) 51 (28-67) 7.7
Only low risk of bias 18 0.40 (0.27-0.52) 59 (32-76) 8.4
Publication bias correction 53 0.25 (0.07-0.43) 84 (80-88) 14.2
CBT in institutional settings
All comparisons 11 0.65 (0.21-1.08) 70 (45-84) 4.8
Outliers removed 10 0.49 (0.15-0.83) 52 (2-77) 6.6
Publication bias correction 13 0.41 (-0.14 to 0.96) 81 (68-88) 8.2
CBT in children and adolescents
All comparisons 39 0.41 (0.25-0.57) 78 (70-84) 8.1
Outliers removed 32 0.33(0.23-0.43) 24 (0-51) 10.3
Only low risk of bias 8 0.17 (=0.10 to 0.45) 78 (57-89) 21
Publication bias correction 55 0.10 (-0.09 to 0.30) 86 (82-899 36.8

NNT — number needed to treat. The reported publication bias correction is that using the trim and fill procedure.

sources of this heterogeneity, suggesting that there are differences
between trials that cannot be explained by the extracted charac-
teristics. Second, risk of bias was high in many of the included
trials, and the effect sizes of the trials with low risk of bias were sig-
nificantly lower in some of the analyses. Fortunately, the number
of studies was so large that we could examine outcomes in subsets
of trials with low risk of bias. Finally, we found indications of publi-
cation bias in many analyses, although several findings remained
robust after correcting for this bias.

We can conclude that CBT is effective in the treatment of de-
pression with a moderate to large effect size, and that its effect is
still significant up to 12 months. The superiority of CBT over other
psychotherapies does not emerge clearly from this meta-analysis.
CBT appears to be as effective as pharmacotherapies at the short
term, but more effective at the longer term. Combined treatment
appears to be superior to pharmacotherapy alone but not to CBT
alone. The efficacy of CBT in depression is documented across dif-
ferent delivery formats, ages, target groups, and settings.
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