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Abstract
Purpose of Review  Effective treatment of anxiety-related disorders is crucial, considering the prevalence of such disorders 
and their association with poor psychosocial functioning. To evaluate the most recent evidence on the efficacy of cognitive 
behavioral therapy (CBT) for anxiety-related disorders in adults, we conducted a meta-analysis of randomized placebo-
controlled trials published since 2017.
Recent Findings  Ten studies with a total of 1250 participants met the inclusion criteria. Seven of these studies examined 
PTSD. The findings demonstrated small placebo-controlled effects of CBT on target disorder symptoms (Hedges’ g = 0.24, 
p < 0.05) and depression (Hedges’ g = 0.15, p = n.s). When examining only PTSD studies, effects were reduced (Hedges’ 
g = 0.14, p < 0.05). Heterogeneity in most analyses was very low, and no publication bias was found.
Summary  Effect sizes from placebo-controlled trials from the past 5 years appear to be smaller than those in prior meta-
analyses. The findings are largely driven by research on PTSD, with few placebo-controlled trials of other anxiety-related 
disorders published since 2017.

Keywords  Anxiety · Anxiety disorders · Cognitive behavioral therapy · Meta-analysis · Posttraumatic stress disorder · 
Randomized controlled trials

Introduction

Anxiety disorders are highly disabling and have a sig-
nificant impact on patient's quality of life, relationships, 
occupational, and social abilities [1–5]. In addition, such 
disorders contribute to enormous economic and public 
health costs [6, 7]. A recent report from the Global Burden 

of Disease Study estimates that more than 301 million 
people globally are affected by anxiety [8]. A global return 
on investment analysis report indicates that approximately 
12 billion workdays per year are lost due to anxiety and 
depressive disorders [9]. Among the classifications of 
anxiety disorders, specific phobia (10.3%), panic disor-
ders (6%), social phobia (2.7%), and generalized anxiety 
disorders (GAD) (2.2%) are the most common [10]. In 
the current classification of anxiety disorders under the 
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Diagnostic and Statistical Manual of Mental Disorders 
(DSM-5), obsessive compulsive disorder (OCD), acute 
stress disorder (ASD), and posttraumatic disorder (PTSD) 
are no longer classified as anxiety disorders; however, they 
are highly comorbid with similar characteristics to anxiety 
symptoms such as irrational fear, avoidance and hypera-
rousal [11–14]. Clinical guidelines recommend psycho-
logical and pharmacotherapy as a first-line treatment for 
anxiety-related disorders [15–21]. Despite evidence for the 
efficacy of such interventions, a substantial proportion of 
patients receiving treatment still remain symptomatic [22].

The most extensively researched and tested psychother-
apy is cognitive–behavioral therapy (CBT) [23]. CBT is 
considered the gold standard evidence-based intervention 
for treating anxiety disorders [24••, 25, 26]. The main aim 
of CBT-based intervention is to alter maladaptive emotional 
responses by challenging dysfunctional thinking patterns 
[27]. Several meta-analytic reviews of CBT have found large 
effects and concluded that CBT effectively treats anxiety 
disorders [23, 28–30]. However, the magnitude of these 
effects is influenced by the studies’ comparison conditions, 
such as waitlist (WL) or treatment as usual (TAU) [31, 32]. 
A limitation of TAU as a control condition is that it tends 
to be heterogeneous and not structurally equivalent, both 
within and between studies [33]. A WL control, on the other 
hand, does not control for nonspecific factors such as patient 
expectations of the treatment outcomes or therapeutic alli-
ance [34]. Moreover, study samples may be biased by only 
selecting patients who are willing to be randomized to a 
waitlist [35, 36]. As a result, TAU and WL comparators are 
suboptimal, potentially inflating estimates of treatment effi-
cacy [37, 38]. A more systematic approach to address this 
problem is to compare an active intervention with a psycho-
logical or pill placebo [26, 39, 40]. Such comparisons allow 
for an examination of the specific effects of the intervention 
beyond factors common across treatments [41]. Pill placebos 
serve the purpose of controlling for patient expectations of 
improvement, and control for some level of interaction with 
a clinician [42].

In general, psychological placebos are intended to mimic 
the structure of the active interventions, controlling for non-
specific factors including the frequency of therapist interac-
tion, without including active treatment ingredients such as 
cognitive restructuring and behavioral interventions [43]. 
Recent evidence on nondirective supportive therapy [NDST] 
shows positive effects compared to WL and TAU but is less 
effective compared to psychological treatments [44]. NDST 
treatment follows unstructured therapy, with the main aim of 
offering support through active listening [45, 46]. Another 
form of a psychological placebo is present-centred therapy 
(PCT), which controls for nonspecific factors in psychother-
apy [47]. The main component of PCT includes psychoedu-
cation and strategies to address stressors in a nondirective 

manner [48]. In recent years, PCT has been effective in 
reducing PTSD severity as compared to WL [49••].

Two meta-analytic reviews have been published that 
specifically examined placebo-controlled trials of CBT for 
adults with anxiety-related disorders. In 2008, Hofmann and 
Smits [26] compiled data from 27 studies examining anxiety 
disorders, obsessive compulsive disorder, and PTSD, report-
ing a large effect size (Hedges’ g = 0.73) of CBT compared 
to placebo. In 2018, Carpenter et al. [29] updated this meta-
analysis with an additional 16 studies, finding a moderate 
placebo-controlled effect size (Hedges’ g = 0.56). Together, 
these studies highlighted the strong support for CBT as an 
efficacious intervention for anxiety-related disorders, even 
when using more rigorous comparison conditions, though 
they also found more modest effect sizes than meta-analysis 
comparing CBT against WL controls [50]. The present study 
aimed to update the prior two meta-analyses on placebo-
controlled trials of CBT for adults with anxiety-related dis-
orders conducted by Hofmann and Smits [26] and Carpenter 
et al. [29] Such an update can provide additional insight into 
the size of intervention effects specific to CBT for adults 
based on the most recent literature, further informing treat-
ment recommendations for those living with anxiety. To be 
consistent with the prior analysis, we included OCD, ASD, 
and PTSD, although they are no longer classified as anxiety 
disorders.

Method

Design

This paper was designed as a meta-analysis focusing on 
recent randomized controlled clinical trials (RCTs) compar-
ing primary outcomes of CBT for anxiety-related disorders 
in adults with placebo control conditions (psychological or 
pill). Studies were selected by the first and the second author 
(SB, CG), and disagreements were resolved through discus-
sion with a third researcher (SH). We followed the same 
eligibility criteria as Hofmann and Smits [26] and Carpenter 
et al. [29]. This study protocol was prospectively registered 
in the Open Science Framework (https://​osf.​io/​t9whj).

Search Strategy

We searched three major bibliographical databases (Pub-
Med, PsycINFO, Web of Science) to identify studies 
published from January 1, 2017, to January 31, 2022. 
We used the following search terms indicative of stud-
ies with CBT conditions: (((random*)) AND (((cognitive 
behavior* therap*) OR (cognitive therap*) OR (behavior* 
therap*))) AND ((GAD) OR (generalized anxiety disor-
der) OR (OCD) OR (obsessive compulsive disorder) OR 

https://osf.io/t9whj
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(social phobia) OR (social anxiety disorder) OR (specific 
phobia) OR (simple phobia) OR (PTSD) OR (posttrau-
matic stress disorder) OR (panic disorder) OR (acute stress 
disorder))) NOT (children).

Inclusion and Exclusion Criteria

Studies were included in the present meta-analysis if (1) 
patients were between ages 18 and 65 and met DSM-III-R, 
DSM-IV, or DSM-5 diagnostic criteria for acute stress dis-
order, GAD, OCD, PTSD, SAD, or specific phobia as deter-
mined by a psychometrically sound and structured diagnos-
tic instrument; (2) patients had to be randomly assigned to 
either CBT or placebo (pill or psychological). Psychological 
placebos are defined as nondirective and nonspecific psycho-
logical interventions, including discussion and interaction of 
patient’s problems with the therapist [41]; (3) the severity of 
anxiety symptoms was assessed through a validated clinical 
interview or self-report instrument administered pre- and 
posttreatment; (4) studies provided sufficient data to calcu-
late effect sizes.

Studies were excluded if (1) patients had medical comor-
bidities (e.g., substance abuse or a medical condition); (2) 
the intervention was delivered in part or fully by a comput-
erized or internet-based program rather than by a therapist, 
(see [51, 52] for recent meta-analyses on internet-based CBT 
for anxiety) (3) studies consisted of secondary analyses of 
previously published datasets; (4) active placebo interven-
tion targeted problems such as self-guided exposures; or 
(5) the intervention included “third-wave” (acceptance and 
commitment therapy, mindfulness-based interventions, etc.), 
given that interventions involved in such treatments such as 
mindfulness and acceptance exercises go beyond the core 
strategies of CBT, which focus on cognitive restructuring 
and exposure [53]. No language restrictions were applied.

Data Extraction

Two researchers independently conducted data extraction 
for the meta-analysis (SB, CG). The following data were 
extracted: (1) characteristics of the studies: sample size, type 
of placebo condition, year of publication, type of analysis 
(completer or intention to treat (ITT)); (2) characteristics 
of the intervention: type of CBT (exposure, cognitive or 
both), format (group and individual, number of sessions); 
(3) characteristics of the participants (demographics); and 
(4) postintervention and follow-up outcome data on anxiety 
symptoms, depression, and quality of life. When a study 
reported more than one instrument to measure target dis-
orders, we averaged the effect size from the instruments to 
obtain a more accurate result.

Data Synthesis

All analyses were conducted in R using the “metafor” 
package (version 3.6.2) [54, 55]. We first calculated the 
effect size (Hedges’ g) indicating the difference between 
the CBT and placebo groups at posttreatment. Sepa-
rate meta-analyses were conducted for disorder specific 
symptoms and other anxiety symptoms such as PTSD and 
depression. To calculate the effect size for the outcomes, 
we used the mean, standard deviation, and the number of 
participants from the CBT and placebo groups [56, 57]. 
Effect sizes were calculated as the difference in means 
between the treatment and control groups divided by 
the pooled standard deviation [58]. If the studies did not 
report the mean or standard deviation, we used other sta-
tistics, such as change scores, binary outcomes, and t test 
statistics to calculate the effect size. The pooled effect 
size was calculated by combining effect sizes from the 
individual studies through random effects models using 
the Hartung-Knapp-Sidik-Jonkman (HKSJ) adjustment 
[59, 60]. The indicative effect size for the interpretation 
of Hedges’ g is small effect 0.20, medium effect 0.50, and 
large effect 0.80 [61].

For meta-analyses based on dichotomous outcomes such as 
dropout rates, we calculated odds ratios (ORs) and their 95% con-
fidence intervals using the Cox–Hinkley–Miettinen–Nurminen 
method [62]. An OR of 1 indicates that the event is unlikely to 
occur in either group. An OR greater than 1 indicates a greater 
likelihood of dropout in CBT compared to placebo. In our analy-
sis, dropout was defined as the number of participants who started 
the treatment but did not complete the full treatment protocol [63].

To examine the homogeneity of the effect sizes, we calcu-
lated the I2 statistic and its 95% confidence interval (CI). A 
value of 0% indicates that the effects are homogenous, 25% 
indicates low heterogeneity, 50% moderate heterogeneity, 
and a value over 75% suggests high heterogeneity [64].

We conducted subgroup analyses using mixed effect mod-
els [65]. In this method, the studies within the subgroups are 
pooled with a random effect model, while the test for differ-
ence between the groups is conducted with a fixed effects 
model. We performed five subgroup analyses: (1) treatment 
format (individual vs. group therapy), (2) analysis type 
(completer vs. ITT), (3) mode of assessment (self-report 
vs. clinician report), (4) characteristics of the participants 
(veteran or active-duty military participants vs. non-military 
participants), and (5) comparison condition (PCT vs. other 
psychological placebo). We conducted this latter comparison 
given accumulating evidence that despite being designed 
as a placebo control, PCT may be an effective stand-alone 
treatment, thereby deflating effect sizes of CBT when used 
as a control [49••].

Sensitivity analyses were conducted by excluding poten-
tial outliers and recalculating the effect size. Outliers were 
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defined as studies for which the 95% CI of the effect sizes 
did not overlap with the 95% CI of the pooled effect sizes 
[66].

Meta regression analyses were used to investigate the 
impact of the number of therapy sessions on treatment out-
comes. The regression coefficient indicates the strength of 
the relationship and along with the p value; they can inform 
whether there was a linear relationship between the two vari-
ables [67].

Publication bias was examined by inspecting the funnel 
plot and Duval and Tweedie’s trim and fill procedure [68]. 
The presence of publication bias was tested through Egger’s 
test for the asymmetry of the funnel plot [69].

Risk of Bias Assessment

The study quality was assessed by two independent research-
ers using the Cochrane risk of bias assessment tool version 
1 (RoB) [70]. The tool involves four criteria: (1) adequate 
generation of randomization sequence; (2) allocation con-
cealment; (3) blinding of assessors; (4) appropriate methods 
for handling missing data (rated as positive for intention-to-
treat analyses), indicating that all patients at baseline rand-
omizations were included in the analyses; and (5) selective 
outcome reporting. An individual item was rated as 0 indi-
cating studies with low risk, 1 indicating those with unclear 
bias risk, and 2 indicating those with high risk. If a study 
had insufficient information regarding the items, they were 
classified as having an unclear risk of bias. To determine the 
overall quality of the study, each individual item score was 
added, and a study with a score of less than 2 was classi-
fied as low risk, while a study with a score more than 2 was 
considered high risk.

Results

Study Sample Characteristics

Figure 1 presents a flow diagram illustrating the study 
selection process. The final analysis included 10 studies, 
and a total of 1250 patients were randomized to the CBT 
(701 patients) or placebo (549 patients) condition. The 
characteristics of the 10 included studies are presented 
in Table 1. The average study sample had a mean age of 
39.91 years (SD = 9.49), and 41.95% were female par-
ticipants (SD = 32.81). Of the studies that reported race, 
60% of patients were White or Caucasian (n = 7 studies) 
(SD = 9.87), 23% were Black participants (n = 7 studies) 
(SD = 13.75), and 3.95% were Asian participants (n = 6 
studies) (SD = 3.19). The majority of studies examined 

the treatment of PTSD (n = 7 studies), while we found 
one study on ASD, GAD, and SAD, and no studies of 
panic disorder, OCD, or specific phobia. Of the CBT 
treatments, 3 studies used exposure techniques, 2 stud-
ies focused on cognitive strategies, and 5 included both 
elements in their interventions. The format of treatment 
delivery was 4 studies involving individual therapy and 
6 conducting group therapy. The mean duration of treat-
ments was 11.4 sessions (SD = 3.69). Seven studies used 
measures of depression at posttreatment, and three studies 
reported measures of quality of life. Regarding follow-up 
measures, 7 of the 10 studies reported treatment effects 
6 months after posttreatment. No studies were found that 
used pill placebo as a control condition. Of the psycho-
logical placebo conditions, the most frequent was present-
centred therapy (n = 4 studies), followed by psychoedu-
cation (n = 3 studies) and other psychological placebos 
(n = 3 studies).

Effects of CBT on Anxiety‑Related Disorders

The overall effect of CBT compared to placebo control 
across all studies at posttreatment was small, but significant 
(Hedges’ g = 0.24, 95% CI 0.06 to 0.41). Heterogeneity was 
low and significant (I2 = 26%, 95% CI 0.0 to 64%, p < 0.05). 
There was no indication of outliers. The results of these 
studies are summarized in Fig. 2.

Subgroup analyses were then conducted to explain this 
variance across studies. We found significant group differ-
ences between studies comparing CBT to PCT (Hedges’ 
g = 0.11, 95% CI − 0.11 to 0.34, p < 0.05) and those compar-
ing against other psychological placebos (Hedges’ g = 0.36, 
95% CI 0.09 to 0.62). We found no significant group dif-
ferences between the following: group versus individual 
therapy, self-report versus clinician report, and completers 
versus ITT.

We found that the effects of CBT for anxiety-related dis-
orders were very small and not significant at the 6-month 
follow-up (Hedges’ g = 0.09, 95% CI − 0.08 to 0.28, p = n.s.). 
We also ran the post-treatment analysis including 7 stud-
ies that had reported follow-up data to observe if improve-
ments declined at follow-up. The effects for those 7 studies 
were slightly higher compared to 6-month follow up, albeit 
not significant (Hedges’ g = 0.20, 95% CI − 0.04 to 0.45, 
p = n.s.).

The effects of these interventions on depression were very 
small and non-significant (Hedges’ g = 0.15, 95% CI − 0.11 
to 0.40). Heterogeneity was low (I2 = 36%) and not signifi-
cant. We did not have enough studies to conduct any analy-
ses for quality of life (n = 3). (Data presented in Table 2 of 
supplementary material).
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Effects of CBT on PTSD

When restricting the meta-analysis to the seven studies 
examining PTSD treatment, the posttreatment effect size 
was significant but small, Hedges’ g = 0.14 (95% CI 0.02 to 
0.24). Heterogeneity was low and significant (I2 = 0%, 95% 
CI 0.0 to 71%, p < 0.05). The effect of CBT for PTSD stud-
ies on depression was not significant, Hedges’ g = 0.09 (95% 
CI − 0.12 to 0.32, p = n.s.). For PTSD studies, we found no 
significant group differences between PCT and other psycho-
logical placebos and for military and non-military partici-
pants (see Table 2 in supplementary materials).

Dropout Rates

Examination of dropout rates showed a significantly 
greater dropout in CBT (n = 159 patients) compared to pla-
cebo (n = 98 patients (OR = 1.35, 95% CI = 1.01 to 1.78, 

p < 0.05)). The weighted mean dropout rate across all studies 
for CBT was 22% and 17% for placebo. In the PTSD studies 
(n = 7), the difference in dropout between CBT (21%) and 
placebo (15%) was significant (OR = 1.50, 95% CI = 1.08 to 
2.06, p < 0.05).

Metaregression

In a meta-regression analysis with the effect size on anxiety-
related disorders as the dependent variable and the number 
of sessions as the predictor, we found no significant associa-
tion between the two (p = n.s.).

Publication Bias

In Duval and Tweedie’s trim and fill procedure, the adjusted 
effect size was identical to the main analyses, with no studies 
missing. Egger’s test did not indicate the presence of funnel 

Unique articles produced by search 

(n=4127)

Excluded (n=4117)

- Not a primary analysis of an RCT or not RCT (n=1657)

- Sample did not meet the criteria (n=834)

- Inadequate or not CBT (n=503)

o Internet-based CBT (n=144)

- No placebo control (n=451)

- Other primary outcomes (n=526)

- Other reasons:

o Follow up from accepted paper (n=1)

o Not clear information on control condition (n=1)

References identified (n=5487)

[PubMed (n=1473), PsyINFO

(n=1676), WOS (n=2338)]

Duplicates (n=1360)

Total studies included (n=10)

Fig. 1   Flow diagram of study selection process
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plot asymmetry and was not significant (p = n.s.). This result 
indicates that publication bias did not have a significant 
effect on the summary effect size.

Risk of Bias

Overall, the risk of bias present in the design was relatively 
low. The number of studies with a low, unclear and high risk 
of bias in each of the categories was as follows: sequence 
generation (10 low, 0 unclear, 0 high); allocation conceal-
ment (8 low, 1 unclear, 1 high); blinding (8 low, 0 unclear, 
2 high); incomplete outcome data (7 low, 0 unclear, 3 high); 
selective outcome reporting (9 low, 1 unclear, 0 high). Three 
studies met all five predefined quality criteria, and another 
six met four of the five criteria [70].

Discussion

This systematic review is the continuation of two previous 
works of Hofmann and Smits [26] and Carpenter et al. 
[29], with which it shares the objective of summarizing 
the state of the evidence of CBT for anxiety and related 
disorders based on randomized placebo-controlled trials. 
Our search found 10 placebo-controlled randomized tri-
als published since 2017 and not included in Carpenter 
et al. [29], seven of which examined PTSD. Accordingly, 
this updated analysis is most informative with regard to 
the effects of CBT for PTSD found in the recent litera-
ture rather than anxiety-related disorders as a whole. The 
pooled placebo-controlled effect size for PTSD studies was 
statistically significant but small (Hedges’ g = 0.14), and 
notably smaller than the results reported in Carpenter et al. 

[29] (Hedges’ g = 0.41). This pattern of results does not 
support the notion that CBT is substantially more effec-
tive at reducing PTSD symptoms than therapy modali-
ties designed to account for nonspecific factors of psy-
chotherapy, at least when examining literature published 
since 2017. When including all anxiety-related studies in 
the analysis, the pooled results presented here similarly 
reflected a somewhat smaller effect (Hedges’ g = 0.24) 
compared to prior literature (Hedges’ g = 0.56) [29], with 
the non-PTSD studies demonstrating similar effect sizes 
individually as the prior meta-analyses [71•, 72•, 80••] 
(Hedges’ g = 0.48–0.67). We did not find any significant 
advantage of CBT over placebo on depression symptoms, 
either amongst PTSD studies or across all anxiety-related 
disorders, supporting the specificity of the interventions.

The minimal advantage of CBT over psychological pla-
cebo treatments for PTSD is somewhat surprising given 
that trauma-focused CBTs are recommended as front-line 
treatments in numerous treatment guidelines [18, 81]. Poten-
tial contributors to the reduced between-group effect sizes 
relative to prior research include (1) more rigorous research 
designs, as evidenced by low risk of bias ratings across 
the studies analyzed; (2) inclusion of two studies that did 
not employ trauma-focused CBT [75••, 76••] (i.e., did not 
involve processing of traumatic memories); (3) a substantial 
portion of studies examining military or veteran samples 
(57%) and/or group CBT (57%), both of which are associ-
ated with smaller treatment effects [82, 83], and (4) more 
active or effective control conditions (e.g., PCT, applied 
relaxation). However, the present results are in line with 
a meta-analysis by Belsher et al. [49••], which found that 
PCT, considered a placebo control in the current analysis, is 
non-inferior compared to trauma-focused CBT. Thus, there 
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Fig. 2   Studies examining the effects of CBT to placebo for anxiety-related disorders
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is a clear need for continued research on how to improve the 
efficacy of CBT for PTSD.

Another important finding was related to patient dropout. 
Participants receiving CBT for anxiety and PTSD showed a 
significantly higher chance of dropping out from the study 
than those receiving the psychological placebo. This finding 
is consistent with that of Carpenter et al. [29], who found 
higher dropout rates in the CBT condition than in the pla-
cebo condition (OR = 1.82, p < 0.01). A potential explana-
tion could be that patients receiving the intervention, such 
as exposure-based treatment, are required to revisit the trau-
matic memory, which could confer the risk of early drop-
out [84–86]. We observed that the dropout rate for PTSD 
across clinical trials had a high degree of variability, which 
could be due to sampling error or characteristics of the study 
or due to distinct characteristics of the patient population, 
including other comorbidities [63, 86].

Limitations

The most significant limitation to this meta-analysis is the 
small number of studies examining CBT for disorders other 
than PTSD, which precludes our ability to make conclu-
sions about effects on anxiety-related disorders as a whole 
or to compare the efficacy of CBT for the various anxiety 
disorders, including PD, GAD, OCD, and SAD outcomes. 
Moreover, although heterogeneity and the risk of bias were 
low, the meta-analysis as a whole was based on a relatively 
small number of studies.

Future Directions

Previous research suggested that skills acquired during 
the treatment do not improve beyond 12 months of follow-
up [24••]. In our meta-analysis, only 2 studies reported 
a follow up of 12 months. Therefore, to substantiate the 
treatment effect, future trials should report a follow-up 
of more than 12 months for both anxiety and depression. 
Second, it is important that CBT continue to be tested in 
more diverse populations to maximize the generalizabil-
ity of results. Although the studies in this analysis that 
reported race data demonstrated some degree of racial 
diversity (M = 40% non-White), certain racial groups 
(e.g., Asian participants) were not well-represented, and 
most [n = 9 studies] were set in the USA or Europe. There-
fore, future trials should include more diverse samples to 
understand the effectiveness of the intervention in a more 
inclusive way. Third, regarding the control condition in 
RCTs, there is increasing evidence that TAU are subopti-
mal control conditions, as they are associated with a type 
1 error resulting in an overestimation of effect size [32, 

35]. Although we identified an additional 10 placebo con-
trolled RCTs published since Carpenter et al. [29] (a 25% 
increase) more work is needed to establish the feasibility 
of including psychological placebo in RCTs as one of the 
most robust tests of treatment effectiveness.

Conclusion

Randomized controlled trials published in the last 5 years 
show relatively minimal advantage in CBT over psychologi-
cal placebos in the treatment of PTSD, though this effect 
may depend on the specific comparison condition. The stag-
nation (and even deterioration) of effect sizes over the years 
is an issue that is worth exploring further. Although CBT is 
significantly better than placebo, more efficacious treatments 
are needed. Anxiety disorders are highly comorbid warrant-
ing a transdiagnostic approach to identify underlying psy-
chological processes rather than targeting the symptom con-
stellations. Additionally, a latent disease model that drives 
interventions such as CBT relies on methodological factors 
that create limitations in finding the best treatments:(1) 
focusing on groups (as opposed to individuals) as the level 
of analysis, and (2) overlooking dynamic changes. For exam-
ple, the latent disease model used in the studies examined in 
the current meta-analysis neglects the ergodic error [87] by 
clustering people based on symptoms identified at the level 
of the collective. This approach also overlooks the potential 
non-linear trajectory of change. Using analytical assess-
ments that are limited in identifying feedback loops and 
non-linear changes in processes restricts our understanding 
of the structure of a system and how it behaves as a result of 
clinical inputs. When perturbations are caused in a system as 
a result of a clinical intervention, the system may not change 
linearly; in fact, change can happen in dynamic ways with 
complex processes that include outputs circling back into the 
system as inputs turning into feedback loops that we may fail 
to examine. A process-based approach [88••], on the other 
hand, takes an idiographic stance towards treatments such 
that each individual is examined based on contextualized and 
dynamic psychological processes of change. This approach 
allows for identifying individual moderators that work best 
for the given client instead of relying on treatments assigned 
to problem types. Taking a process-based approach may in 
fact be a solution to the limitations and the low effect sizes of 
CBT found in the current meta-analysis. We believe that the 
process-based approach may assist the clinician in detecting 
the key processes relevant to the specific needs of the client 
and respectively implementing the appropriate interventions 
targeted at those needs. Future research is warranted in fur-
ther examining such a process-based approach for anxiety-
related disorders.



Current Psychiatry Reports	

1 3

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s11920-​022-​01402-8.

Author contribution  Study concept and design: SB, CG, SH, SGH, JC. 
Data extraction: SB, CG. Risk of bias assessment: SH, SB. Statistical 
analyses and interpretation: SB. Drafting of the manuscript: SB. Criti-
cal revision of the manuscript for important intellectual content: CG, 
SH, JC, SGH.

Funding  Open Access funding enabled and organized by Projekt 
DEAL. SGH receives financial support from the Alexander von 
Humboldt Foundation, NIH/NCCIH (R01AT007257), NIH/NIMH 
(R01MH099021, U01MH108168), and the James S. McDonnell 
Foundation 21st Century Science Initiative in Understanding Human 
Cognition — Special Initiative. He receives compensation for his work 
as editor from SpringerNature and the Association for Psychological 
Science, and as an advisor from the Palo Alto Health Sciences, Otsuka 
Pharmaceuticals, Jazz Pharmaceuticals and for his work as a Subject 
Matter Expert from John Wiley & Sons, Inc. and SilverCloud Health, 
Inc. He also receives royalties and payments for his editorial work from 
various publishers.

Data Availability  The data that support the findings of this study are 
available from the author upon reasonable request.

Declarations 

Conflict of Interest  The authors declare no competing interests.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

Papers of particular interest, published recently, have 
been highlighted as:  
•  Of importance  
•• Of major importance

	 1.	 Kessler RC, Chiu WT, Demler O, Walters EE. Prevalence, 
severity, and comorbidity of 12-month DSM-IV disorders in the 
National Comorbidity Survey Replication. Arch Gen Psychiatry. 
2005;62(6):617. https://​doi.​org/​10.​1001/​archp​syc.​62.6.​617.

	 2.	 Baxter AJ, Scott KM, Vos T, Whiteford HA. Global prevalence 
of anxiety disorders: a systematic review and meta-regression. 
Psychol Med. 2013;43(5):897–910. https://​doi.​org/​10.​1017/​
S0033​29171​20014​7X.

	 3.	 Sareen J, Jacobi F, Cox BJ, Belik SL, Clara I, Stein MB. Disability 
and poor quality of life associated with comorbid anxiety disorders 
and physical conditions. Arch Intern Med. 2006;166(19):2109–16. 
https://​doi.​org/​10.​1001/​archi​nte.​166.​19.​2109 (PMID: 17060541).

	 4.	 Olatunji BO, Cisler JM, Tolin DF. Quality of life in the anxiety dis-
orders: a meta-analytic review. Clin Psychol Rev. 2007;27(5):572–
81. https://​doi.​org/​10.​1016/j.​cpr.​2007.​01.​015 (Epub 2007 Feb 7 
PMID: 17343963).

	 5.	 Priest JB. Anxiety disorders and the quality of relationships 
with friends, relatives, and romantic partners. J Clin Psychol. 
2012;69(1):78–88. https://​doi.​org/​10.​1002/​jclp.​21925.

	 6.	 Kessler RC, Greenberg PE. The economic burden of anxiety and 
stress disorders. Neuropsychopharmacology: The fifth genera-
tion of progress. 2002;67:982–2.

	 7.	 Greenberg PE, Sisitsky T, Kessler RC, Finkelstein SN, Berndt ER, 
Davidson JR, Ballenger JC, Fyer AJ. The economic burden of anxi-
ety disorders in the 1990s. J Clin Psychiatry. 1999;60(7):427–35.

	 8.	 Yang X, Fang Y, Chen H, Zhang T, Yin X, Man J, Yang L, Lu M. 
Global, regional and national burden of anxiety disorders from 
1990 to 2019: results from the Global Burden of Disease Study 
2019. Epidemiol Psychiatr Sci. 2021;6(30):e36. https://​doi.​
org/​10.​1017/​S2045​79602​10002​75.​PMID:​33955​350;​PMCID:​
PMC81​57816.

	 9.	 Chisholm D, Sweeny K, Sheehan P, Rasmussen B, Smit F, Cuijpers 
P, Saxena S. Scaling-up treatment of depression and anxiety: 
a global return on investment analysis. The Lancet Psychiatry. 
2016;3(5):415–24. https://​doi.​org/​10.​1016/​s2215-​0366(16)​30024-4.

	10.	 Thibaut, F. Anxiety disorders: a review of current literature. Dia-
logs in Clinical Neuroscience, 2017;19(2):87–88. https://​doi.​org/​
10.​31887/​dcns.​2017.​19.2/​fthib​aut.

	11.	 Price M, Legrand AC, Brier ZMF, Hébert-Dufresne L. The symp-
toms at the center: examining the comorbidity of posttraumatic 
stress disorder, generalized anxiety disorder, and depression with 
network analysis. J Psychiatr Res. 2019;109:52–8. Available 
from: https://​doi.​org/​10.​1016/j.​jpsyc​hires.​2018.​11.​016.

	12.	 Cheng B, Huang X, Li S, Hu X, Luo Y, Wang X, et al. Gray 
matter alterations in post-traumatic stress disorder, obsessive-
compulsive disorder, and social anxiety disorder. Front Behav 
Neurosci. 2015;9:219. Available from: https://​doi.​org/​10.​3389/​
fnbeh.​2015.​00219.

	13.	 Storch EA, Abramowitz J, Goodman WK. Where does obsessive- 
compulsive disorder belong in DSM-V? Depress Anxiety. 2008; 
25(4):336–47. Available from: https://​doi.​org/​10.​1002/​da.​20488.

	14.	 Knowles KA, Sripada RK, Defever M, Rauch SAM. Comor-
bid mood and anxiety disorders and severity of posttraumatic 
stress disorder symptoms in treatment-seeking veterans. Psychol 
Trauma. 2019;11(4):451–8. Available from: https://​doi.​org/​10.​
1037/​tra00​00383.

	15.	 Stein MB, Goin MK, Pollack MH, et al. Practice guideline for 
the treatment of patients with panic disorder. 2nd ed Washing-
ton, DC: American Psychiatric Press; 2009. https://​doi.​org/​10.​
1136/​bmj.1.​4496.​313-d.

	16.	 Benedek DM, Friedman MJ, Zatzick D, Ursano RJ. Guideline 
watch: practice guideline for the treatment of patients with acute 
stress disorder and postttraumatic stress disorder. Arlington, 
VA: American Psychiatric Association; 2009. https://​doi.​org/​
10.​1176/​appi.​books.​97808​90423​363.​149073.

	17.	 Koran LM, Simpson HB Guideline Watch (March 2013). 
Practice guideline for the treatment of patients with obsessive-
compulsive disorder. Arlington, VA: American Psychiatric 
Association. 2013. https://​www.​psych​iatry.​org/​psych​iatri​sts/​
pract​ice/​clini​cal-​pract​ice-​guide​lines. Accessed 12 Nov 2019.

	18.	 National Institute for Health and Care Excellence Posttraumatic 
stress disorder. Clinical guideline NG116. Published 2018. https://​
www.​nice.​org.​uk/​guida​nce/​ng116/. Accessed 8 Aug 2022.

	19.	 National Institute for Health and Care Excellence Generalized 
anxiety disorder and panic disorder in adults: management. 
Clinical guideline CG113. Published 2011. https://​www.​nice.​
org.​uk/​guida​nce/​cg113. Accessed 8 Aug 2022.

https://doi.org/10.1007/s11920-022-01402-8
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1001/archpsyc.62.6.617
https://doi.org/10.1017/S003329171200147X
https://doi.org/10.1017/S003329171200147X
https://doi.org/10.1001/archinte.166.19.2109
https://doi.org/10.1016/j.cpr.2007.01.015
https://doi.org/10.1002/jclp.21925
https://doi.org/10.1017/S2045796021000275.PMID:33955350;PMCID:PMC8157816
https://doi.org/10.1017/S2045796021000275.PMID:33955350;PMCID:PMC8157816
https://doi.org/10.1017/S2045796021000275.PMID:33955350;PMCID:PMC8157816
https://doi.org/10.1016/s2215-0366(16)30024-4
https://doi.org/10.31887/dcns.2017.19.2/fthibaut
https://doi.org/10.31887/dcns.2017.19.2/fthibaut
https://doi.org/10.1016/j.jpsychires.2018.11.016
https://doi.org/10.3389/fnbeh.2015.00219
https://doi.org/10.3389/fnbeh.2015.00219
https://doi.org/10.1002/da.20488
https://doi.org/10.1037/tra0000383
https://doi.org/10.1037/tra0000383
https://doi.org/10.1136/bmj.1.4496.313-d
https://doi.org/10.1136/bmj.1.4496.313-d
https://doi.org/10.1176/appi.books.9780890423363.149073
https://doi.org/10.1176/appi.books.9780890423363.149073
https://www.psychiatry.org/psychiatrists/practice/clinical-practice-guidelines
https://www.psychiatry.org/psychiatrists/practice/clinical-practice-guidelines
https://www.nice.org.uk/guidance/ng116/
https://www.nice.org.uk/guidance/ng116/
https://www.nice.org.uk/guidance/cg113
https://www.nice.org.uk/guidance/cg113


	 Current Psychiatry Reports

1 3

	20.	 National Institute for Health and Care Excellence Social anxiety 
disorder: recognition, assessment and treatment. Clinical guide-
line CG159. Published 2013. https://​www.​nice.​org.​uk/​guida​nce/​
cg159. Accessed 8 Aug 2022.

	21.	 National Institute for Health and Care Excellence Obsessive-
compulsive disorder and body dysmorphic disorder: treatment. 
Clinical guideline CG31. Published 2005. https://​www.​nice.​org.​
uk/​guida​nce/​cg31. Accessed 8 Aug 2022.

	22.	 Lanouette NM, Stein MB. Advances in the management of 
treatment-resistant anxiety disorders. Focus (Am Psychiatr 
Publ) . 2010;8(4):501–24. Available from: https://​doi.​org/​10.​
1176/​foc.8.​4.​foc501.

	23.	 Cuijpers P, Cristea IA, Karyotaki E, Reijnders M, Huibers MJH. 
How effective are cognitive behavior therapies for major depres-
sion and anxiety disorders? A meta-analytic update of the evi-
dence. World Psychiatry . 2016;15(3):245–58. Available from: 
https://​doi.​org/​10.​1002/​wps.​20346.

	24.••	van Dis EAM, van Veen SC, Hagenaars MA, Batelaan NM, 
Bockting CLH, van den Heuvel RM, Cuijpers P, Engelhard 
IM. Long-term outcomes of cognitive behavioral therapy for 
anxiety-related disorders. JAMA Psychiatry. 2020;77(3):265. 
https://​doi.​org/​10.​1001/​jamap​sychi​atry.​2019.​3986. This is 
recent meta-analysis examining the impact of long-term 
outcomes of CBT. The authors outline some fundamental 
points concerning the long-term outcomes after 12 months. 
According to the review, the effects were unstable after 12 
months of treatment. As suggested by the authors, the natu-
ral progression of this work is to examine the variable associ-
ated with treatment response as this would help to optimize 
the treatment.

	25.	 Kaczkurkin AN, Foa EB. Cognitive-behavioral therapy for anxi-
ety disorders: an update on the empirical evidence. Dialogues 
Clin Neurosci. 2015;17(3):337–46. Available from: https://​doi.​
org/​10.​31887/​dcns.​2015.​17.3/​akacz​kurkin.

	26.	 Hofmann SG, Smits JA. Cognitive–behavioral therapy for adult anx-
iety disorders: a meta-analysis of randomized placebo-controlled tri-
als. J Clin Psychiatry. 2008;69(4):621–32. https://​doi.​org/​10.​4088/​
JCP.​v69n0​415.

	27.	 Hofmann SG, Asmundson GJ, Beck AT. The science of cogni-
tive therapy. Behav Ther. 2013;44(2):199–212. https://​doi.​org/​10.​
1016/j.​beth.​2009.​01.​007 (Epub 2011 May 25 PMID: 23611069).

	28.	 Olatunji BO, Cisler JM, Deacon BJ. Efficacy of cognitive behav-
ioral therapy for anxiety disorders: a review of meta-analytic 
findings. Psychiatr Clin North Am . 2010;33(3):557–77. Avail-
able from: https://​doi.​org/​10.​1016/j.​psc.​2010.​04.​002.

	29.	 Carpenter JK, Andrews LA, Witcraft SM, Powers MB, Smits 
JAJ, Hofmann SG. Cognitive behavioral therapy for anxiety 
and related disorders: a meta-analysis of randomized placebo-
controlled trials. Depress Anxiety. 2018;35(6):502–14. Available 
from: https://​doi.​org/​10.​1002/​da.​22728.

	30.	 Otte C. Cognitive behavioral therapy in anxiety disorders: current 
state of the evidence. Dialogues Clin Neurosci . 2011;13(4):413–
21. Available from: https://​doi.​org/​10.​31887/​dcns.​2011.​13.4/​cotte.

	31.	 Greenberg RP, Constantino MJ, Bruce N. Are patient expecta-
tions still relevant for psychotherapy process and outcome? Clin 
Psychol Rev . 2006;26(6):657–78. Available from: https://​doi.​
org/​10.​1016/j.​cpr.​2005.​03.​002.

	32.	 Watts SE, Turnell A, Kladnitski N, Newby JM, Andrews G. 
Treatment-as-usual (TAU) is anything but usual: a meta-analysis 
of CBT versus TAU for anxiety and depression. J Affect Disord. 
2015;1(175):152–67. https://​doi.​org/​10.​1016/j.​jad.​2014.​12.​025 
(Epub 2014 Dec 15 PMID: 25618002).

	33.	 Munder T, Geisshüsler A, Krieger T, Zimmermann J, Wolf M, 
Berger T, et al. Intensity of treatment as usual and its impact 
on the effects of face-to-face and internet-based psychotherapy 
for depression: a preregistered meta-analysis of randomized 

controlled trials. Psychother Psychosom . 2022;91(3):200–9. 
Available from: https://​doi.​org/​10.​1159/​00052​1951.

	34.	 Cristea IA. The waiting list is an inadequate benchmark for 
estimating the effectiveness of psychotherapy for depression. 
Epidemiol Psychiatr Sci . 2019;28(3):278–9. Available from: 
https://​doi.​org/​10.​1017/​S2045​79601​80006​65.

	35.	 Patterson B, Boyle MH, Kivlenieks M, Van Ameringen M. 
The use of waitlists as control conditions in anxiety disorders 
research. J Psychiatr Res . 2016;83:112–20. Available from: 
https://​doi.​org/​10.​1016/j.​jpsyc​hires.​2016.​08.​015.

	36.	 Cunningham JA, Kypri K, McCambridge J. Exploratory rand-
omized controlled trial evaluating the impact of a waiting list 
control design. BMC Med Res Methodol . 2013;13(1):150. 
Available from: https://​doi.​org/​10.​1186/​1471-​2288-​13-​150.

	37.	 Mohr DC, Ho J, Hart TL, Baron KG, Berendsen M, Beckner V, 
et al. Control condition design and implementation features in 
controlled trials: a meta-analysis of trials evaluating psycho-
therapy for depression. Transl Behav Med. 2014;4(4):407–23. 
Available from: https://​doi.​org/​10.​1007/​s13142-​014-​0262-3.

	38.	 Karlsson P, Bergmark A. Compared with what? An analysis 
of control-group types in Cochrane and Campbell reviews of 
psychosocial treatment efficacy with substance use disorders: 
Compared with what? Addiction. 2015;110(3):420–8. Avail-
able from: https://​doi.​org/​10.​1111/​add.​12799.

	39.	 Quitkin FM. Placebos, drug effects, and study design: a clini-
cian’s guide. Am J Psychiatry . 1999;156(6):829–36. Available 
from: https://​doi.​org/​10.​1176/​ajp.​156.6.​829.

	40.	 Quitkin FM, Rabkin JG, Gerald J, Davis JM, Klein DF. Valid-
ity of clinical trials of antidepressants. Am J Psychiatry . 
2000;157(3):327–37. Available from: https://​doi.​org/​10.​1176/​
appi.​ajp.​157.3.​327.

	41.	 Gaab J, Kossowsky J, Ehlert U, Locher C. Effects and compo-
nents of placebos with a psychological treatment rationale - 
three randomized-controlled studies. Sci Rep . 2019;9(1):1421. 
Available from: https://​doi.​org/​10.​1038/​s41598-​018-​37945.

	42.	 Sliwinski J, Elkins GR. Enhancing placebo effects: insights from 
social psychology. Am J Clin Hypn. 2013;55(3):236–48. Avail-
able from: https://​doi.​org/​10.​1080/​00029​157.​2012.​740434.

	43.	 Geers AL, Miller FG. Understanding and translating the 
knowledge about placebo effects: the contribution of psychol-
ogy: the contribution of psychology. Curr Opin Psychiatry . 
2014;27(5):326–31. Available from: https://​doi.​org/​10.​1097/​
YCO.​00000​00000​000082.

	44.	 Cuijpers P, Driessen E, Hollon SD, van Oppen P, Barth J, 
Andersson G. The efficacy of nondirective supportive ther-
apy for adult depression: a meta-analysis. Clin Psychol Rev. 
2012;32(4):280–91. https://​doi.​org/​10.​1016/j.​cpr.​2012.​01.​003.

	45.	 Winston A, Rosenthal RN, Pinsker H. Introduction to supportive 
psychotherapy. Inc.: American Psychiatric Publishing; 2004.

	46.	 Grover S, Avasthi A, Jagiwala M. Clinical practice guidelines 
for practice of supportive psychotherapy. Indian Journal of 
Psychiatry. 2020;62(8):173. https://​doi.​org/​10.​4103/​psych​iatry.​
india​njpsy​chiat​ry_​768_1.

	47.	 Schnurr P, Friedman M, Foy D, Shea T, Hsieh F, Lavori P, et al. A 
randomized trial of trauma-focused group therapy for posttraumatic 
stress disorder. Archives of General Psychiatry. 2003;60:481–9. 
Available from: https://​doi.​org/​10.​1001/​archp​syc.​60.5.​48.

	48.	 McDonagh A, Friedman M, McHugo G, Ford J, Sengupta A, 
Mueser K, Demment CC, Fournier D, Schnurr PP, Descamps 
M. Randomized trial of cognitive–behavioral therapy for chronic 
posttraumatic stress disorder in adult female survivors of child-
hood sexual abuse. J Consult Clin Psychol. 2005;73(3):515.

	49.••	Belsher BE, Beech E, Evatt D, Smolenski DJ, Shea MT, Otto JL, 
et al. Present-centered therapy (PCT) for posttraumatic stress dis-
order (PTSD) in adults. Cochrane Libr . 2019;2019(11). Availa-
ble from: https://​doi.​org/​10.​1002/​14651​858.​cd012​898.​pub2. This 

https://www.nice.org.uk/guidance/cg159
https://www.nice.org.uk/guidance/cg159
https://www.nice.org.uk/guidance/cg31
https://www.nice.org.uk/guidance/cg31
https://doi.org/10.1176/foc.8.4.foc501
https://doi.org/10.1176/foc.8.4.foc501
https://doi.org/10.1002/wps.20346
https://doi.org/10.1001/jamapsychiatry.2019.3986
https://doi.org/10.31887/dcns.2015.17.3/akaczkurkin
https://doi.org/10.31887/dcns.2015.17.3/akaczkurkin
https://doi.org/10.4088/JCP.v69n0415
https://doi.org/10.4088/JCP.v69n0415
https://doi.org/10.1016/j.beth.2009.01.007
https://doi.org/10.1016/j.beth.2009.01.007
https://doi.org/10.1016/j.psc.2010.04.002
https://doi.org/10.1002/da.22728
https://doi.org/10.31887/dcns.2011.13.4/cotte
https://doi.org/10.1016/j.cpr.2005.03.002
https://doi.org/10.1016/j.cpr.2005.03.002
https://doi.org/10.1016/j.jad.2014.12.025
https://doi.org/10.1159/000521951
https://doi.org/10.1017/S2045796018000665
https://doi.org/10.1016/j.jpsychires.2016.08.015
https://doi.org/10.1186/1471-2288-13-150
https://doi.org/10.1007/s13142-014-0262-3
https://doi.org/10.1111/add.12799
https://doi.org/10.1176/ajp.156.6.829
https://doi.org/10.1176/appi.ajp.157.3.327
https://doi.org/10.1176/appi.ajp.157.3.327
https://doi.org/10.1038/s41598-018-37945
https://doi.org/10.1080/00029157.2012.740434
https://doi.org/10.1097/YCO.0000000000000082
https://doi.org/10.1097/YCO.0000000000000082
https://doi.org/10.1016/j.cpr.2012.01.003
https://doi.org/10.4103/psychiatry.indianjpsychiatry_768_1
https://doi.org/10.4103/psychiatry.indianjpsychiatry_768_1
https://doi.org/10.1001/archpsyc.60.5.48
https://doi.org/10.1002/14651858.cd012898.pub2


Current Psychiatry Reports	

1 3

is a recent meta-analysis compares present-centered therapy 
(PCT) with trauma-focused CBT(TCBT) and other control 
conditions. This is an important review as PCT is considered 
as non-directive psychotherapy for PTSD and was designed as 
a placebo treatment. The intervention focuses on developing 
hope, optimism and positive regard. Though PCT is distinct 
from other forms of psychotherapy, it is interesting to note 
that PCT has been shown to be effective in improving PTSD 
symptoms. Additionally, this review provides important 
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were significantly lower as compared to TCBT.
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