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A B S T R A C T

Objective: The efficacy of cognitive therapy (CT) for social anxiety disorder (SAD) is well documented, although 
effect sizes (ES) vary significantly across studies. These variations may be attributable to differences in the active 
components of the treatments. A key component potentially influencing outcomes is the use of behavioral ex
periments (BEs), as opposed to purely verbal interventions (VIs) for changing social anxiety related negative 
beliefs. The present trial compared the effectiveness of CT incorporating behavioral experiments (CT-BE) with 
that of CT focusing more exclusively on verbal interventions (CT-VI). We hypothesized that CT-BE would lead to 
greater reductions in social anxiety symptoms.
Methods: Sixty patients were randomly assigned to one of two treatment conditions: CT-BE or CT-VI (n = 30 per 
group). The primary outcome was the severity of social anxiety symptoms, which was assessed via the clinician- 
administered Liebowitz Social Anxiety Scale (LSAS). This measure was also used to compute response. The 
secondary outcomes included the self-administered Social Phobia Inventory (SPIN), clinician-rated and self-rated 
depression, and clinician-rated skills in emotion regulation regarding social anxiety. Assessments were conducted 
at baseline, posttreatment and (for clinician-administered measures) 6-months follow-up.
Results: No significant differences between treatment groups were found for social anxiety outcomes or any other 
measure at post-treatment, however, a statistical trend in favor of CT-BE was observed for the primary outcome 
LSAS (p = .072). Between-group ES for anxiety outcomes at post-treatment were sizeable (d = 0.55 for LSAS, d =
0.41 for SPIN), suggesting a potential advantage of CT-BE over CT-VI. Although both treatments showed high 
overall effectiveness, as reflected in large within-participant ES for anxiety outcomes and high response prob
abilities (97.7 % for CT-BE, 74.9 % for CT-VI), within-participant ES for anxiety-related outcomes were partic
ularly high in the CT-BE group (up to d = 2.59) and substantially exceeded those in the CT-VI group (up to d =
1.02). At follow-up, significant group differences emerged for emotion regulation, favoring CT-BE (p < .001, d =
1.19), indicating a large advantage of BEs in fostering long-term improvements in emotion regulation skills.
Conclusion: The results indicate that behavioral experiments may be an effective component in cognitive therapy 
for patients with social anxiety disorder, especially facilitating long term emotional regulation skills, in addition 
to verbal interventions and other experiential exercises. Future research should expand the use of behavioral 
experiments to larger trials and clarify which mechanisms are involved in the mediating effects of behavioral 
experiments on outcomes.
Trial registration: German Clinical Trials Register (DRKS), DRKS00014349.

1. Introduction

Social anxiety disorder (SAD) is a prevalent mental health condition 
characterized by intense and persistent fear of social situations, partic
ularly the fear of being negatively evaluated by others (American 

Psychiatric Association, 2013). SAD is associated with significant 
distress, impaired social and occupational functioning, an increased risk 
of comorbidity, and diminished quality of life (e.g. World Mental Health 
Survey Collaborators et al., 2017).

Individual cognitive behavioral therapy (CBT) is widely regarded as 
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the psychological treatment of choice (Carpenter et al., 2018; Kindred 
et al., 2022; National Institute for Health and Care Excellence [NICE], 
2013). However, CBT encompasses a broad range of techniques, and 
their contribution to the efficacy of treatment can vary substantially. 
Among the various forms of CBT, cognitive therapy (CT) based on the 
Clark and Wells (1995) model, has demonstrated particularly high effect 
sizes in randomized controlled trials (Mayo-Wilson et al., 2014).

While A.T. Beck (1997) emphasized that CT is defined more by its 
reference to a cognitive model than by specific techniques, traditional 
techniques of CT typically include verbal interventions (VIs), such as 
Socratic questioning, as well as behavioral experiments (BEs), both of 
which are used to modify anxiety related beliefs. Within cognitive ap
proaches to anxiety, BEs involve intentionally engaging with 
anxiety-provoking situations to test negative beliefs in reality, in 
contrast with Socratic dialog, which focuses on the rational analysis of 
cognitive content (D. A. Clark, 2014). The two techniques come together 
when Socratic dialogue is used prior to BEs to help identify the specific 
dysfunctional belief that requires correction and to facilitate the design 
of the BE, and after a BE to maximize the cognitive change resulting from 
the observed non-occurrence of a predicted negative outcome.

In the treatment of SAD, evidence supporting the effectiveness of BEs 
is limited. Initial support for this approach came from a case series 
(Wells et al., 2016), which showed that BEs combined with cognitive 
interventions led to stronger anxiety reductions and lower beliefs in 
dysfunctional cognitions than did exposure to BEs based on habituation. 
In a large randomized controlled trial, D.M. Clark and colleagues (2006)
demonstrated that CT was significantly more effective than traditional 
exposure and applied relaxation. However, CT based on the Clark & 
Wells model also includes techniques that target cognitive processes that 
maintain dysfunctional beliefs, such as experiential testing of safety 
behaviors, attentional training, and video feedback (D. M. Clark, 1999). 
These techniques have also been shown to be highly effective (McMillan 
& Lee, 2010) and may contribute substantially to the efficacy of cogni
tive treatment packages for SAD. Thus, while the cognitive approach 
based on the Clark and Wells model has been investigated in numerous 
studies (D. M. Clark et al., 2006, 2023; Ingul et al., 2014; Leichsenring 
et al., 2013; Mörtberg et al., 2007; Nordahl et al., 2016; Stangier et al., 
2003, 2011; Yoshinaga et al., 2016), there is a lack of component ana
lyses clearly demonstrating the effectiveness of BEs.

From a theoretical perspective, the mechanism of BEs is thought to 
involve disconfirming negative predictions about anticipated aversive 
outcomes in social situations (D. M. Clark, 2004). Unlike verbal in
terventions such as Socratic questioning, BEs achieve cognitive change 
by encouraging individuals to approach social situations, predict the 
worst that they think might happen and then test their predictions while 
dropping habitual safety behaviors and/or intentionally breaking 
excessively strict rules about acceptable behaviors (a procedure often 
described as “decatastrophizing”). Therefore, a crucial component of 
BEs—approaching anxiety-provoking situations—is also shared with 
exposure.

In its traditional form, repeated exposure and prevention of escape/ 
avoidance as crucial components were postulated to enhance habitua
tion and extinction of fear (Foa & Kozak, 1986; Marks, 1978). Although 
traditional exposure achieved significant symptom reduction in patients 
with social phobia (Butler et al., 1984; Emmelkamp et al., 1985; Mattick 
& Peters, 1988) early reports highlighted difficulties in maintaining 
prolonged exposure situations (Butler, 1985) and cognitive factors 
interfering with habituation during exposure. In addition, meta-analyses 
revealed only modest effects sizes and suggested that exposure therapy 
is less effective than cognitive therapy (Mayo-Wilson et al., 2014; 
Ougrin, 2011). In contrast to traditional explanations of exposure, 
modern theories such as Craske’s inhibition learning model (Craske 
et al., 2014) emphasize that expectation violation is a critical component 
of exposure. In agreement with cognitive theorists, Craske and col
leagues also suggest that strategies focusing on information processing, 
such as removing safety signals, refocusing attention on concrete 

indicators of rejection, and memory reconsolidation, may enhance the 
effectiveness of exposure. Consequently, despite essential differences in 
the theoretical foundations of exposure and BEs, there is growing 
convergence in the procedural features and explanations of their 
mechanisms (Hofmann, 2008). Despite substantial conceptual overlap 
between exposure and behavioral experiments, the two differ in their 
primary objectives: behavioral experiments aim to disconfirm dysfunc
tional beliefs by generating experiential evidence, whereas the inhibi
tory learning model of exposure seeks to develop an inhibitory memory 
that competes with the original fear memory (Weisman & Rodebaugh, 
2018).

However, BEs are not a standard intervention for all therapists taking 
a broad CBT approach to treating SAD in routine practice settings. This 
may be due to a lack of knowledge about their efficacy, neglect of this 
technique in clinical training, and the increased effort required to 
integrate BEs into the organizational structure of psychotherapy prac
tices. For example, in Germany many clinicians prefer verbal strategies 
such as automatic thought records or Socratic questioning over BEs 
(Hoyer et al., 2017). Furthermore, clinicians may be reluctant to 
implement exposure techniques, due to concerns about potential nega
tive reactions or exacerbating symptoms (Deacon et al., 2013). With 
regard to BEs in particular, the complexity of social situations may make 
it difficult for therapists to rule out potential negative outcomes. As a 
result, there is a need to clarify the effectiveness of BEs and their specific 
contribution to the efficacy of CT via a dismantling design.

Our study aimed to examine whether CT incorporating BEs (CT-BE) 
leads to better outcomes in the treatment of SAD than does CT, which 
relies solely on verbal techniques for cognitive restructuring (CT-VI). To 
disentangle the effects of BEs from those of other components of CT, 
both conditions included an initial treatment module aimed at modi
fying biased information processing. We hypothesized that, compared 
with CT-VI, CT-BE would result in a higher rate of responders at post
treatment and follow-up. Additionally, we hypothesized that compared 
with CT-VI, CT-BE would lead to greater improvements in symptom- 
related outcomes at posttreatment and follow-up. We also expected 
that the number of BEs would be positively associated with changes in 
SAD-related outcomes. Furthermore, we examined the effects of the 
treatments on depressive symptoms and emotion regulation skills with 
respect to social anxiety.

2. Method

2.1. Design

A mixed model design with two treatment groups (CT-BE and CT-VI) 
was used. The participants were randomly assigned to one of the two 
groups. Outcome assessment was conducted by blinded independent 
raters at baseline, posttreatment and at the 6-month follow-up. Treat
ment consisted of up to 16 (CT-BE) vs. 25 (CT-VI) sessions; CT-BE ses
sions tend to be longer to allow experiments to be conducted. The 
protocol allowed more sessions of CT-VI so the total time of provided 
therapy was similar (25 × 50 min). The study was designed to detect a 
moderate effect size (d = 0.60). Based on a power analysis with 90 % 
power on a two-sided test, with α = .05 and an expected dropout rate of 
10 %, a total sample size of 60 was determined. This study was regis
tered in the German Clinical Trials Register (DRKS) under the identifier 
DRKS00014349.

2.2. Participant recruitment

The inclusion criteria for participants were as follows: 1) aged 18–70 
years, 2) had a primary diagnosis of SAD according to the DSM-5, 3) had 
no concurrent psychopharmacological or psychotherapeutic treatment, 
and 4) provided written informed consent. The exclusion criteria were as 
follows: 1) acute suicidality, 2) active substance abuse or dependence 
within the past 3 months, 3) severe depression, 4) psychotic disorder, 5) 
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bipolar disorder, 6) borderline personality disorder, and 7) organic 
mental disorder or severe medical conditions. Participants were 
recruited between October 2017 and May 2022 via the outpatient unit at 
Goethe University Frankfurt, flyers at local sites, SAD self-help-related 
websites and groups, local radio and television announcements and 
social media. Depending on how participants learned about the study 
(via the outpatient unit or by directly contacting the study coordina
tion), potential participants were either first phone-screed by trained 
MA-level research assistants and subsequently interviewed by adminis
tered clinicians or interviewed by latter directly.

Fulfillment of inclusion criteria was ensured prior to treatment 
through a multi-step diagnostic process. Therapists conducted struc
tured clinical interviews using the German version of the Structured 
Clinical Interview for DSM-5 – Clinical Version (SCID-5-CV; Beesdo-
Baum et al., 2019). In addition, both self-report and clinician-rated 
diagnostic measures were administered to assess symptom severity 
and confirm diagnostic impressions (see Outcome Measures). Diagnostic 
results, including comorbidities, were discussed in supervision sessions 
to ensure diagnostic accuracy and consistency across cases. After 

successfully meeting the inclusion criteria, participants were randomly 
allocated to CT-BE or CT-VI at a ratio of 1:1.

All included participants provided written informed consent for the 
procedures. Fig. 1 displays the CONSORT flowchart.

2.3. Randomization

Two levels of randomization were applied. On the one hand, thera
pists were randomized to either CT-BE or CT-VI as described above. On 
the other hand, participants were randomly assigned to a treatment 
group. Randomization was conducted via a randomization program. 
Allocation to the treatment of the participants was concealed from 
participants, raters, and investigators.

2.4. Treatments

CT for SAD comprises three phases: (1) modification of biased in
formation processing, which maintains SAD-related cognitions and be
liefs; (2) modification of SAD-related beliefs of negative evaluation by 
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Fig. 1. Flow-chart.
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others and negative self-evaluation; and (3) booster sessions and 
termination of treatment. In this study, two CT-based treatment pro
tocols were compared. The protocols had the first and third phases in 
common. In phase two, both treatments aimed to change SAD-rated 
beliefs but differed with respect to the type of interventions (BEs vs. 
VIs) conducted to do so.

The first phase of treatment comprised four sessions and encom
passed the following interventions: deriving an individual cognitive 
model, conducting an experiential exercise examining the effects of 
safety behavior and self-focused attention, and providing video-based 
feedback and attention training. In the second phase, CT-BE focused 
on BEs (in-session and as homework) but also included verbal in
terventions such as Socratic questioning of the outcome of BEs. Since 
BEs require more time, most of the sessions were scheduled for 2 hr, 
leading to nine CT-BE sessions in this phase. In CT-VI, therapists were 
instructed to use only verbal interventions within 18 single sessions 
(guided discovery, automatic thought records, etc.). The third and final 
stage of treatment consisted of three booster sessions, summarizing the 
learning points from therapy and encouraging the patient to continue 
the practice of BEs vs. automatic thought records.

2.5. Therapists and raters

The participants received treatment from trainee clinical psycholo
gists in the latter phase of their training programme. In total, 24 ther
apists participated in the study (17 females). To ensure a sufficient level 
of competence, the therapists were trained in the treatment approaches 
in workshops by the investigator and required to treat one pilot case 
before conducting the study. Moreover, the therapists received super
vision, securing treatment fidelity (90-min group or 60-min single su
pervision). Supervision was offered after every second double session 
(CT-BE), or every fourth single session (CT-VI), ensuring a balanced ratio 
of supervision to applied time of therapy across conditions. Clinical 
outcomes were assessed by eight independent raters, who were also 
trainee clinical psychologists who received a half-day workshop from 
the lead author. However, assessors were not involved in treatment 
training, supervision or discussion of treatment to ensure blindness.

2.6. Allegiance and adherence

Allegiance was evaluated after therapist training and treatment of a 
pilot patient via the therapist version of the Reaction to Treatment 
Questionnaire (Holt & Heimberg, 1990). The instrument consists of four 
items, with each item being rated on a scale from 1 to 10, with higher 
scores indicating greater allegiance. For this study, two additional items 
were included to assess outcome expectations regarding BEs and Vis.

Adherence was ensured by examining video recordings of treatment 
sessions during supervision. Furthermore, therapists were required to 
complete session protocols. Adherence scores were computed by 
calculating the ratio of adherent sessions in phase 2 to the total number 
of sessions in phase 2. Adherence indices therefore ranged from 0.0 % to 
100 %. Adherence to CT-BE in phase 2 was defined as conducting in- 
session BEs and all other interventions included in the manual if 
appropriate (Stangier et al., 2016; Warnock-Parkes et al., 2022). At least 
three in-session BEs in phase 2 were recommended. Imagery rescripting 
was used in CT-BE if recurring memories of distressing past experiences 
maintained anxiety related beliefs. Adherence to CT-VI in phase 2 was 
defined as the application of any of the verbal interventions included in 
the manual. Nonadherence comprised not only in-session and home
work BEs but also interventions focused on cognitive processing, such as 
attention training, video feedback, modification of safety behavior and 
imagery rescripting.

2.7. outcome measures

The primary outcome measure for this study was the clinician- 

administered version of the Liebowitz Social Anxiety Scale (LSAS; 
(Stangier & Heidenreich, 2005). The LSAS is a widely used instrument in 
SAD-related research and practice with strong psychometric properties 
(R. G. Heimberg et al., 1999). The LSAS evaluates fear and avoidance 
across 24 social situations experienced in the past week via a 4-point 
scale ranging from 0 (no fear/avoidance) to 3 (severe fear/avoidance). 
The sum of all the items represents the total LSAS score.

The secondary outcome measures included self-rated social anxiety 
symptoms, symptoms of depression and skills in emotion regulation in 
potentially social anxiety-triggering situations.

The German version of the Social Phobia Inventory (SPIN; Sosic 
et al., 2008) was used to assess patient-rated social anxiety. The SPIN 
comprises 17 items, gauging fear, avoidance and physiological 
discomfort experienced in the past week, rated on a 5-point scale from 
0 (not at all) to 4 (extremely). The total SPIN score is calculated by 
summing the responses to the individual items. The inventory has 
proven to be reliable and valid in assessing social phobia severity 
(Antony et al., 2006).

Symptoms of depression were on the one hand independently rated 
via the German version of the Quick Inventory of Depressive Symp
tomatology (QIDS; Rush et al., 2003). The version used contains 16 
items, with each item being rated on a scale from 0 to 3, where higher 
scores indicate greater symptom severity. The sum of the individual item 
ratings constitutes the outcome measure. The QIDS demonstrates strong 
psychometric qualities and is a sensitive measures of symptom severity 
in depression (Trivedi et al., 2004).

On the other hand, the Beck Depression Inventory (BDI-II 
(Hautzinger et al., 2005); was applied as a self-report questionnaire for 
assessing depressive symptom severity. The inventory consists of 21 
items, which are rated on a 4-point scale ranging from 0 to 3, with higher 
scores indicating greater severity of depressive symptoms. The total 
BDI-II score is the sum of all individual item ratings. The BDI-II is a 
widely used instrument, with robust psychometric characteristics (Wang 
& Gorenstein, 2013).

Emotional regulation skills with regard to social anxiety were 
assessed with the subscale of the Interview for Operationalized Skills 
Assessment (German Version: OFD; Stenzel et al., 2010). The 
semi-structured interview assesses the adaptiveness of emotion regula
tion in five dimensions (identification of emotions, acceptance of emo
tions, access to strategies of emotion regulation, impulse control and 
goal-directed behavior as well as appropriate expression of emotions) 
for four potentially social anxiety-triggering situations. The situations 
were (1) holding a speech, (2) being the center of attention, (3) expe
riencing criticism or rejection by a significant other and (4) talking to a 
stranger. Each dimension was rated on a five-point scale ranging from 1 
(“little emotion regulation skills”) to 5 (“high emotion regulation 
skills”). The individual item ratings for the specific social situations and 
dimensions were averaged, resulting in a total OFD outcome score. 
Stenzel et al. demonstrated good psychometric properties for the OFD.

2.8. Response and remission

Response was assessed with the LSAS. On the basis of the findings of 
von Glischinski et al. (2018), a reduction of at least 29 % in LSAS scores 
from baseline to posttreatment/follow-up was defined as a response.

For remission, we used the Clinical Global Impression Scale (CGI), 
modified for individuals with SAD (Stangier et al., 2011; Zaider et al., 
2003). The CGI is a regularly used response measure in psychopha
rmacologic studies and has demonstrated strong psychometric proper
ties (Stangier et al., 2011). The CGI provides information about the 
current severity of social phobic symptoms, with ratings ranging from 1, 
meaning “normal” or “not at all ill”, to 7, meaning “among the most 
severely ill patients”. CGI was assessed at baseline, posttreatment and 
follow-up. Remission was defined as a CGI score of 1 or 2 at 
posttreatment/follow-up.
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2.9. Statistical analyses

To examine differences in sociodemographic variables between 
conditions, we performed chi-square tests of independence. When ex
pected cell counts were low, Fisher’s exact tests were used instead.

For clinician-rated outcome measures (LSAS, QIDS, and OFD), which 
were assessed at three timepoints (baseline, post-treatment, and 6- 
month follow-up), we employed linear mixed-effects models (LMM). 
Condition (CT-BE vs. CT-VI) and time (post-treatment, follow-up) were 
included as fixed effects, along with a time-by-condition interaction to 
estimate treatment effects at each time point. To account for between- 
subject variability, participant was specified as a random effect. For 
the self-rated outcome measures (SPIN and BDI), which were assessed at 
two timepoints (baseline and post-treatment), we conducted standard 
linear regression models (LRM), predicting post-treatment scores from 
condition. All models based on continuous data were estimated using 
restricted maximum likelihood (REML).

For the categorical outcomes of response and remission, we con
ducted generalized linear mixed-effects models (GLMM). Time (post- 
treatment and follow-up), condition, and their interaction were included 
as fixed effects. Participant was specified as a random effect to account 
for between-subject variability. For response, baseline LSAS and BDI 
scores were included as covariates. For remission, again, baseline LSAS 
and BDI scores were included as covariates, along with pre-treatment 
CGI raw scores as an additional covariate. To improve model stability 
and prevent convergence issues, all covariates were standardized.

Given that previous research suggests higher baseline severity of 
social anxiety and depressive symptoms may influence treatment 
response (e.g. Bauer et al., 2012; Hoyer et al., 2016), we included 
baseline scores of the LSAS, SPIN, QIDS, and BDI as covariates in all 
models. For OFD models, baseline OFD scores were included as an 
additional covariate. For remission analyses, baseline CGI scores were 
included as an additional covariate. In all GLMMs, covariates were 
standardized prior to inclusion to improve model stability and reduce 
convergence issues.

For continuous outcomes, both between-group and within-subject 
effect sizes were calculated based on Cohen’s d. Between-group effect 
sizes were computed by dividing the adjusted mean difference between 
groups (estimated by the linear mixed effects or regression model) by the 
unadjusted standard deviation at baseline of the full sample (N). To 
assess within-subject changes, effect sizes were calculated by dividing 
the difference between the adjusted mean at post-treatment or follow-up 
(derived from the linear mixed effects/regression model) and the un
adjusted mean at baseline by the unadjusted standard deviation at 
baseline. This approach aligns with the method described by (Feingold, 
2009).

All statistical analyses were conducted using R (version 4.2.2) in R 
Studio (2024.09.1 + 394) and performed on the intent-to-treat sample. 
The LMM and GLMM were fitted using the lme4 package (version 
1.1.36; Bates et al., 2003, 2015), and adjusted differences were calcu
lated using the emmeans package (version 1.10.7; Lenth, 2017). The 
LRM were computed with the lm-function from base R.

3. Results

3.1. Participant characteristics at baseline

No significant differences between treatment groups were observed 
with respect to demographic characteristics or comorbidities (Table 1). 
The participants were in the age range of 19–61 years. A total of 56.7 % 
of all participants were female, 60 % were single, 56.7 % had no uni
versity degree, and 66.7 % were either employed or studying.

3.2. Dropout and treatment deviation

One participant (CT-BE) dropped out in phase 2 of treatment, 

resulting in a total dropout rate of 1.7 %. Six participants (two with CT- 
BE and four with CT-VI) continued therapy after the study protocol or 
restarted therapy shortly after termination of the study. One CT-VI 
treatment was finished after eight sessions due to quick remission.

3.3. Primary and secondary outcomes

Unadjusted mean scores, standard deviations, t-test statistics for 
baseline scores, adjusted differences as well as effect sizes and confi
dence intervals based on adjusted means for the continuous outcome 
measures are presented in Table 2.

LMM indicated a trend toward a between-group difference in LSAS 
scores at post-treatment, favoring CT-BE (ΔM = − 12.61, t(55.1) =
− 1.83, p = .072), although this did not reach conventional levels of 
statistical significance. No evidence of a significant difference was found 
at follow-up (ΔM = − 7.66, t(61.2) = − 1.06, p = .292). Between-group 
effect sizes favored CT-BE over CT-VI at both time points, with a mod
erate effect at post-treatment (d = 0.55) and a small effect at follow-up 
(d = 0.33).

For secondary anxiety measure SPIN, LRM showed no significant 
difference between CT-BE and CT-VI at post-treatment (ΔM = − 4.97, t 
(43) = − 1.54, p = .132), while the between-group effect size favoring 
CT-BE was small (d = 0.41).

For depression measures QIDS (post-treatment: ΔM = − 0.51, t(57.9) 
= − 0.34, p = .736, d = 0.10; follow-up: ΔM = − 0.48, t(61.4) = − 0.31, p 
= .757, d = 0.09) and BDI (ΔM = − 0.11, t(43) = − 0.04, p = .968, d =
− 0.01), analyses showed no significant differences between treatment 
groups at any given timepoint.

For OFD, LMM revealed no significant difference between conditions 
at post-treatment (ΔM = 1.61, t(59.1) = 1.77, p = .083), but a significant 
difference at follow-up in favor of CT-BE (ΔM = 3.52, t(63.8) = 3.66, p 
< .001). Between-group comparisons on the OFD revealed effect sizes in 
favor of CT-BE, with a moderate difference at post-treatment (d = 0.58) 
and a large difference at follow-up (d = 1.19).

Within-participant analyses regarding baseline to posttreatment 
changes revealed large improvements in both groups in terms of anxiety- 
related outcomes, with effect size values of d = 2.59 and d = 2.37 (LSAS/ 
SPIN) for CT-BE and d = 1.02 and d = 0.97, respectively, for CT-VI. For 
OFD, the effect sizes were also high (d = 1.81 for CT-BE, d = 1.74 for CT- 
VI), whereas effect sizes for changes in depressive symptoms ranged 
from small (d = 0.29, QIDS, CT-VI), to nearly moderate (d = 0.48, BDI, 

Table 1 
Demographic characteristics and comorbidities of participants at baseline.

Characteristic CT-BE (N =
30)

CT-VI (N 
= 30)

Statistic p- 
value

Age in years, M (SD) 29.8 (10.9) 29.6 
(10.1)

t(58) = 0.10 0.922

Female, n (%) 18 (60) 16 (53) χ2(1) = 0.27 0.602
Marital status, n (%)

single 17 (57) 19 (63) χ2(1) = 0.28 0.598
relationship or 
married

10 (33) 6 (20) χ2(1) = 1.40 0.237

Education, n (%)
Nonuniversity degree 18 (60) 16 (53) χ2(1) = 0.27 0.602
University degree 7 (23) 10 (33) χ2(1) = 0.74 0.390

Employment, n (%)
employed 15 (50) 10 (33) χ2(1) = 1.71 0.190
student 6 (20) 9 (30) χ2(1) = 0.80 0.371
unemployed 2 (7) 3 (10) Fisher’s 

exact test
1.00

Comorbidity, n (%)
No comorbidities 17 (57) 14 (47) χ2(1) = 1.98 0.160
Depressive disorder(s) 8 (27) 11 (37) χ2(1) = 0.22 0.642
Avoidant Personality 
disorder

3 (10) 0 Fisher’s 
exact test

0.094

Notes. CT-BE = Cognitive Therapy with an emphasis on behavioral experiments; 
CT-VI = Cognitive Therapy based on verbal interventions.
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CT-VI), to moderate (d = 0.56, QIDS, CT-BE), and up to large (d = 0.94, 
BDI, CT-BE).

Baseline to follow-up within-subject analyses showed also large im
provements for LSAS (d = 2.53 for CT-BE, d = 1.16 for CT-VI) as well as 
OFD (d = 2.16 for CT-BE, d = 1.50 for CT-VI). For QIDS, the effect size in 
the CT-VI group was just below the threshold for a small effect (d =
0.19), whereas the effect size in the CT-BE group suggested a trend to
ward a moderate effect (d = 0.46).

3.4. Response and remission

At posttreatment, 24 (CT-BE, n = 29, 82.8 %) and 19 (CT-VI, n = 30, 
63.3 %) participants were identified as responders. At follow-up (n = 25 
for both conditions), 21 (CT-BE, 84.0 %) and 16 (CT-VI, 64.0 %) par
ticipants were determined to be responders.

GLMM indicated that the probability of response was descriptively 
higher in CT-BE compared to CT-VI at both post-treatment (97.7 %, 95 % 
CI [61.6 %, 99.9 %] vs. 72.6 %, 95 % CI [33.8 %, 93.2 %]) and follow-up 
(94.9 %, 95 % CI [49.2 %, 99.7 %] vs. 74.9 %, 95 % CI [34.9 %, 94.3 
%]). Correspondingly, the adjusted odds of response were 16.38 times 
higher in CT-BE than in CT-VI at post-treatment (95 % CI [0.76, 354.00], 
p = .075) and 6.19 times higher at follow-up (95 % CI [0.36, 107.00], p 
= .210), although these differences did not reach statistical significance.

With respect to remission, 12 (CT-BE, n = 30, 40.0 %) and 13 (CT-VI, 
n = 30, 43.3 %) participants achieved remission after treatment. At 
follow-up, 13 (CT-BE, n = 25, 52.0 %) and 12 (CT-VI, n = 24, 50.0 %) 
participants experienced remission.

GLMM analyses revealed that the estimated marginal probabilities of 
remission were descriptively higher in CT-BE group compared to CT-VI 
at both post-treatment (48.3 %, 95 % CI [2.1 %, 76.6 %] vs. 31.8 %, 95 % 
CI [12.8 %, 59.7 %]) and follow-up (75.2 %, 95 % CI [38.4 %, 93.6 %] 
vs. 47.9 %, 95 % CI [22.3 %, 74.7 %]). Accordingly, the adjusted odds of 
remission were greater in CT-BE than in CT-VI at post-treatment (aOR =
2.01, 95 % CI [0.36, 11.20], p = .427) and follow-up (aOR = 3.29, 95 % 
CI [0.46, 23.80], p = .238), although these differences did not reach 
statistical significance.

3.5. Allegiance and adherence

The level of allegiance was high, with CT-BE therapists reporting an 
average allegiance score of M = 8.8 (SD = 0.7) and CT-VI therapists 
reporting an average allegiance score of M = 8.1 (SD = 0.8). Although 

there was no significant difference in allegiance across treatments (t(22) 
= 2.05, p = .052), there was a strong trend toward higher allegiance in 
the CT-BE group.

Adherence as assessed by the intervention checklist revealed a high 
level of adherence. For CT-BE, the proportion of treatment sessions that 
were assessed as adherent ranged from 77.9 % to 100 % per therapist, 
with an average of 98.9 % (SD = 4.7). The number of CT-BE courses of 
treatment with the recommended amount of in-session BEs (at least 3) 
was 26 (89.7 %), with an average of M = 5.9 (SD = 2.3). For CT-VI, 
adherence scores ranged from 43.0 % to 100 %, with an average of 
85.2 % (SD = 17.7). The number of CT-VI patients whose therapist 
conducted at least one in-session BE was 13 (43.3 %), with an average of 
M = 3.2 (SD = 2.5).

Interestingly, adherence to CT-BE was not significantly correlated 
with pre/post-changes in LSAS scores (r = 0.33, p = .083), whereas 
adherence with CT-VI was negatively correlated with pre/post-changes 
in LSAS scores (r = − 0.37, p = .044).

The number of conducted in-session BEs showed a strong statistical 
trend towards correlation with pre/post-changes in LSAS scores for CT- 
BE (r = 0.37, p = .052). For the whole sample this correlative rela
tionship was significant (r = 0.36, p = .005). The correlation between 
the nonadherent use of BEs (in-session BEs in phase 2 in CT-VI) and LSAS 
outcomes, however, was not significant (r = 0.14, p = .459).

For SPIN, pre/post-changes significantly correlated with adherence 
to CT-BE (r = 0.56, p = .007), but not with adherence to CT-VI (r =
− 0.25, p = .189). Also, pre/post-changes in SPIN scores correlated 
significantly with the number of in-session BEs for CT-BE (r = 0.55, p =
.008). The nonadherent use of BEs and changes in SPIN scores from 
baseline to post-treatment was not significant (r = 0.25, p = .190).

3.6. Post-hoc analysis

In view of the fact that therapists conducted BEs with 43.3 % of 
patients in the CT-VI condition, we recalculated between-group effect 
sizes for the primary outcome (LSAS) after excluding these individuals 
from the CT-VI group. Compared to the original intention-to-treat 
analysis, effect sizes increased at both post-treatment (d = 0.55 vs. d 
= 0.64) and follow-up, where the effect exceeded the threshold for a 
moderate effect (d = 0.33 vs d = 0.53). The small sample size for CT-VI 
group that used no BEs (n = 17) meant that formal significance testing 
was inappropriate.

Table 2 
Comparisons between CT-BE and CT-VI on clinical outcomes.

Measure Time Unadjusted mean (SD) (n) t(df), p-value Adjusted difference [95 % CI], p-value, d

CT-BE CT-VI

LSAS Pre 85.37 (18.3) (30) 77.68 (26.7) (30) t(58) = 1.30, 0.199 ​
​ Post 43.17 (20.3) (29) 48.03 (26.7) (30) ​ − 12.61 [-26.4, 1.2], 0.072, 0.55
​ Follow-Up 42.36 (20.4) (25) 44.84 (29.9) (25) ​ − 7.66 [-22.1, 6.74], 0.292, 0.33
SPIN Pre 37.61 (9.2) (23) 34.76 (14.3) (29) t(50) = 0.83, 0.411 ​
​ Post 19.04 (12.6) (24) 20.00 (12.0) (29) ​ − 4.97 [-11.5, 1.6], 0.132, 0.41
QIDS Pre 7.23 (5.0) (30) 6.40 (5.1) (30) t(58) = 0.64, 0.526 ​
​ Post 4.22 (4.3) (27) 4.97 (4.5) (30) ​ − 0.51 [-3.5, 2.5], 0.736, 0.10
​ Follow-Up 5.16 (5.2) (25) 5.08 (5.5) (25) ​ − 0.48 [-3.5, 2.6], 0.757, 0.09
BDI Pre 16.52 (9.4) (23) 12.40 (9.2) (30) t(51) = 1.61, 0.114 ​
​ Post 10.88 (13.0) (24) 7.13 (7.5) (30) ​ − 0.11 [-5.3, 5.1], 0.968, 0.01
OFD Pre 56.62 (13.4) (29) 56.30 (10.2) (30) t(57) = 0.10, 0.918 ​
​ Post 80.19 (10.0) (26) 75.03 (10.0) (30) ​ 1.61 [-0.21, 3.44], 0.083, 0.58
​ Follow-Up 81.98 (12.2) (24) 72.43 (12.6) (23) ​ 3.52 [1.56, 5.45], <0.001, 1.19
CGI Pre 5.23 (0.7) (30) 5.20 (0.9) (30) t(58) = 0.16, 0.871 ​
​ Post 2.77 (1.1) (30) 3.13 (1.4) (30) ​ ​
​ Follow-Up 2.64 (1.2) (25) 2.75 (1.3) (24) ​ ​

Notes. CT-BE = Cognitive Therapy with an emphasis on behavioral experiments; CT-VI = Cognitive Therapy based on verbal interventions. LSAS = Liebowitz Social 
Anxiety Scale, SPIN = Social Phobia Inventory, QIDS = Quick Inventory of Depressive Symptomatology, OFD = Interview for Operationalized Skills Assessment, CGI =
Clinical Global Impression Scale (CGI), modified for individuals with SAD. Adjusted mean differences for LSAS, QIDS and OFD are based on linear mixed effects models, 
adjusted for baseline scores. Adjusted mean differences for SPIN and BDI are based on linear regression models, adjusted for baseline scores.
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4. Discussion

The present trial aimed to determine the effectiveness of BEs in the 
treatment of SAD. Thus, a dismantling design was used to compare 
cognitive therapy focusing on behavioral experiments (CT-BE) with 
cognitive therapy focusing on verbal interventions (CT-VI) after an 
initial common phase of experiential exercises targeting cognitive pro
cesses, such as the self-focused attention and safety behaviors experi
ment, video-feedback and training in externally focused attention for 
use in social situations. Verbal interventions were chosen as a control 
condition since this type of intervention is very common in clinical 
practice.

Neither LMM on clinician-rated severity of social anxiety (primary 
outcome LSAS, p = .072), nor LRM on patient-rated social anxiety (SPIN, 
p = .132) showed a significant difference between treatment conditions 
at post-treatment. Nonetheless, with the LSAS analysis indicating a 
statistical trend toward significance and between-group effect sizes fa
voring CT-BE (d = 0.55 for LSAS, d = 0.41 for SPIN), the results suggest a 
potential additional benefit of incorporating BEs for reducing social 
anxiety symptoms. Within-subject effect sizes were large for both mea
sures in both conditions, yielding high effectiveness of both treatments, 
but were substantially higher in CT-BE (d = 2.59 for LSAS, d = 2.37 for 
SPIN) than in CT-VI (d = 1.02 for LSAS, d = 0.97 for SPIN). Within- 
participant analyses from baseline to follow-up of LSAS showed that 
treatment effects were maintained (d = 2.53 for CT-BE, d = 1.16 for CT- 
VI). Interestingly, the effect sizes reached by CT-BE are comparable to 
the studies conducted by Clark and colleagues (2003, 2006) and 
significantly greater than those achieved in several recent studies on CT 
for SAD in Germany, which put less emphasis on BEs (Leichsenring et al., 
2013; Stangier et al., 2003, 2011). Thus, although statistical significance 
was not achieved, findings based on effect sizes indicate that BEs may be 
an effective component in CT and improve treatment for SAD. This was 
supported by the post-hoc analysis that showed an increase in BE related 
effect size when patients whose therapists had conducted in session BEs 
were excluded from the CT-VI group.

On the basis of the LSAS, rates, probabilities and odds ratios for 
response were computed for post-treatment and follow-up. Response 
rates were high for both treatments (82.8 % for CT-BE and 63.3 % for 
CT-VI at posttreatment, 84.0 % and 64.0 %, respectively, at follow-up). 
At post-treatment, the probability of achieving response was descrip
tively higher in CT-BE (97.7 %) compared to CT-VI (72.6 %) with an 
adjusted odds ratio of 16.38 (p = .075). A similar pattern was observed 
at follow-up, where response probabilities remained high in CT-BE 
(94.9 %) compared to CT-VI (74.9 %) with an adjusted odds ratio of 
6.19 (p = .210). Although these differences did not reach statistical 
significance, the consistently higher response probabilities and odds 
ratios favoring CT-BE suggest that incorporating BEs may enhance the 
likelihood of meaningful symptom improvement.

The remission rates at posttreatment (40.0 % for CT-BE, 43.3 % for 
CT-VI) and follow-up (52.0 % for CT-BE, 50.0 % for CT-VI) are in line 
with rates reported in previous studies (Loerinc et al., 2015; Springer 
et al., 2018). Controlling for baseline scores of social anxiety, clinical 
global impression and depressive symptoms, GLMMs revealed proba
bilities of remission that descriptively differ from the observed remission 
rates in favor of CT-BE (48.3 % for CT-BE and 31.8 % for CT-VI at 
posttreatment, 75.2 % and 47.9 %, respectively, at follow-up).

The assessment of treatment integrity was based on clinical training 
workshops, different chapters from a treatment manual (Stangier et al., 
2016) and checklists of interventions completed by the therapists after 
each treatment session. Our results indicated that, in general, the con
tent of the majority of sessions was in line with the respective treatment 
manuals. However, found that therapists used some BEs when treating 
43.3 % of patients in the CT-VI condition. Since the use of BEs also 
correlated with a positive treatment outcome, it is possible our estimate 
of between treatment effects was reduced by a blurring of the procedural 
differences between treatment conditions. This assumption is also 

supported by the post-hoc analysis, which revealed higher 
between-group effect sizes in favor of CT-BE for post-treatment and 
follow-up, when CT-VI courses of treatment, in which BEs were con
ducted, were omitted. A possible explanation for this lack of adherence 
may be given by the data on allegiance. Despite the randomization of 
therapists to both treatment conditions, there was a strong tendency 
toward lower allegiance in the CT-VI condition. Thus, contrary to the 
instructions, therapists might have used BEs to deliver what they 
considered to be the most appropriate treatment. BE is a common 
adjunct to cognitive restructuring, particularly in terms of negative 
self-evaluations and low self-esteem (Fennell, 2007).

Although the identification of effective components is a high priority 
in research (Kaczkurkin & Foa, 2015), only a few attempts have been 
made to dismantle studies of SAD. In an early study, Hope et al. (1995)
compared group CBT with exposure without cognitive restructuring and 
reported only mixed results with respect to different outcome measures. 
Our goal to dismantle the effect of BEs was impaired by the shared first 
treatment phase, which comprised the collaborative development of a 
cognitive model and experiential interventions to modify SAD-related 
cognitive processes. There is clear evidence that the self-focused atten
tion and safety behaviors manipulation (McManus et al., 2009; 
Schreiber et al., 2015), attentional training (Knowles et al., 2016; 
McEvoy & Perini, 2009; Wells et al., 1997) and the video feedback 
(Rodebaugh et al., 2010) used in phase one are effective treatment 
components. It is likely they contributed to the large within effect sizes 
observed with both treatments. Unfortunately, we did not include an 
intermediate assessment after phase one to disentangle the effects of the 
first and second treatment phases.

In addition to social anxiety, we explored the effects of CT-BE and 
CT-VI on depressive symptoms. While there were no significant differ
ences between CT-BE and CT-VI for changes in either clinician-rated 
(QIDS), or self-rated (BDI) depression outcomes, descriptive scores 
and within-subject effect sizes indicate that both treatments were 
effective in reducing depressive symptoms. This is in line with current 
research, demonstrating that transdiagnostic interventions such BEs and 
Vis are effective for treating anxiety with comorbid depression (Bentley 
et al., 2021). Simultaneously, within-subject effect sizes are descrip
tively in favor for CT-BE, with almost moderate (d = 0.46 for QIDS, 
baseline to follow-up), moderate (d = 0.56 for QIDS, baseline to 
post-treatment) and large (d = 0.94, BDI) effect sizes, compared to 
negligible (d = 0.19 for QIDS, baseline to follow-up), small (d = 0.29 for 
QIDS, baseline to post-treatment) and nearly moderate (d = 0.48, BDI) 
effect size values for CT-VI. These outcomes suggest that CT-BE may 
have provided a slightly stronger reduction in depressive symptoms over 
time.

The results for emotion regulation skills, as measured by the OFD, 
yielded also high within-participant effect size values for both treatment 
groups for both post-treatment (d = 1.81 for CT-BE, d = 1.74 for CT-VI), 
and follow-up (d = 2.16 for CT-BE, d = 1.50 for CT-VI), which suggests 
that both treatments may be effective in terms of promoting emotion 
regulation. This supports the finding of a recent study on internet- 
delivered CBT for SAD patients, which revealed that emotion regula
tion may be an important mediator of social anxiety reduction (Garke 
et al., 2024). Regarding treatment comparisons, results showed a trend 
toward a group difference at post-treatment (p = .083, d = 0.58), with a 
clear and substantial advantage for CT-BE observed at follow-up (p <
.001, d = 1.19). This strong effect size suggests that BEs promote more 
durable improvements in emotion regulation, extending beyond the 
treatment period. One possible explanation is that BEs and VIs may 
target different aspects of emotion regulation: whereas VIs primarily 
focus on cognitive re-evaluation of social situations, BEs encourage 
direct engagement in functional social behaviors, such as active social 
interaction instead of relying on safety behaviors (Ginat-Frolich et al., 
2024; Shuman, 2013). This behavioral engagement may foster more 
lasting improvements in the ability to identify, accept, and effectively 
manage aversive emotions in social contexts.
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Our results support the integration of BEs into standard care for SAD. 
One important implication is the need for more explicit descriptions of 
BE procedures in research reports. It is also essential to provide greater 
detail in the description of exposure treatments, given the considerable 
overlap between exposure based on inhibitory learning and BEs (Craske 
et al., 2014). Furthermore, to address previously mentioned barriers in 
clinical practice, the principles underlying the design of BEs should be 
incorporated into clinical training. This includes opportunities for 
self-practice and self-reflection (Bennett-Levy, 2003) as well as the 
dissemination of comprehensive treatment manuals (Rouf, 2004). 
Developing the therapeutic skills necessary to competently deliver BEs is 
crucial for the effective treatment of SAD (Ginzburg et al., 2012).

In clinical practice, it is important to recognize that the imple
mentation of BEs must be embedded within a cognitive case conceptu
alization (D. M. Clark & Wells, 1995). First, because BEs are designed to 
test the beliefs that maintain social anxiety, identifying these individual 
beliefs is crucial to their effectiveness. Additionally, since such beliefs 
are translated into specific expectancies within particular situations, it is 
essential to define clear and precise criteria for belief confirmation 
(Warnock-Parkes et al., 2022). Second, it is critically important to 
minimize factors that interfere with belief disconfirmation during BEs, 
including the use of safety behaviors and self-focused attention (D. M. 
Clark & McManus, 2002; Schreiber et al., 2015). Consequently, BEs 
should be grounded in information obtained beforehand through a 
personalized, collaboratively developed cognitive model (D. M. Clark & 
Wells, 1995). Third, because social interactions are often ambiguous, the 
outcome of a BE may not always be conclusive. Moreover, post-event 
processing can activate negative memories and amplify negative in
terpretations, potentially obscuring disconfirming evidence (Flynn & 
Yoon, 2025). Therefore, guiding the patient through a structured 
reflection on the outcome of the BE is a critical step in facilitating 
functional processing of the experience. This process ressembles much 
more the collaborative process of guided discovery than the didactic 
strategy of Socratic questioning based on logic (Kazantzis et al., 2018).

Several limitations of this study should be acknowledged. First, the 
therapists were trainees who had not treated many patients with SAD. 
Second, the sample size was relatively small, which may limit the sta
tistical power for secondary outcome measures. Third, adherence was 
only measured by check-ups completed by the therapists; therefore, 
some uncertainty remains as to whether treatment protocols were fol
lowed properly. Fourth, as opposed to adherence, therapist competence 
was not measured, which also leads to uncertainty regarding the proper 
conduct of interventions, especially BEs. Moreover, there was substan
tial overlap in interventions between treatment conditions, and 
although not encouraged, CT-VI therapists also made use of BEs, which 
limits internal validity. Furthermore, as mentioned above, we did not 
include an intermediate measurement point after the initial phase of the 
treatment, which was identical for both conditions. As a result, the 
relative contribution of the first treatment phase to the overall effect 
remains unclear, complicating the disentanglement of the effects of the 
second phase.

Despite these limitations, several methodological strengths of the 
study should be noted, including the application of an effective com
parison group, the randomization of therapists to treatment conditions, 
the use of independent and blind assessments, the use of both clinician 
and patient ratings, and high external validity with respect to practice 
settings.

In conclusion, this trial compared the effectiveness of cognitive 
therapy, including behavioral experiments, with that of cognitive ther
apy, focusing on verbal interventions for social anxiety disorder. Both 
treatments were highly effective, but the use of behavioral experiments 
may have an additional beneficial effect on the severity of social anxiety 
and increase the likelihood of response. Furthermore, behavioral ex
periments prove to have an effect on long term emotion regulation skills. 
Future research should clarify the active ingredients of verbal in
terventions and perform behavioral experiments, particularly with 

larger samples. However, our results indicate that behavioral experi
ments may be an effective component of cognitive Therapy for patients 
with social anxiety disorder.

CRediT authorship contribution statement

Cem Yilmaz: Writing – original draft, Project administration, 
Investigation, Formal analysis, Data curation. Arwin Nemani: Writing – 
review & editing, Formal analysis. Jan Schittenhelm: Writing – review 
& editing, Investigation, Formal analysis. David M. Clark: Writing – 
review & editing, Supervision, Methodology, Conceptualization. Gra
ham Thew: Writing – review & editing, Validation, Formal analysis. 
Ulrich Stangier: Writing – original draft, Validation, Supervision, Re
sources, Project administration, Methodology, Conceptualization.

Declaration of generative AI and AI-assisted technologies in the 
writing process

During the preparation of this work the authors used ChatGPT.com
and deepl.com in order to improve readability and language. After using 
these tools, the authors reviewed and edited the content as needed and 
take full responsibility for the content of the publication.

Declaration of competing interest

The authors declare that they have no known conflict of interest with 
any commercial or other associations in connection with the submitted 
article.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi. 
org/10.1016/j.brat.2025.104825.

Data availability

Data will be made available on request.

References

American Psychiatric Association. (2013). Diagnostic and statistial manual of mental 
disorders (5th ed.). Author. 

Antony, M. M., Coons, M. J., McCabe, R. E., Ashbaugh, A., & Swinson, R. P. (2006). 
Psychometric properties of the social phobia inventory: Further evaluation. 
Behaviour Research and Therapy, 44(8), 1177–1185. https://doi.org/10.1016/j. 
brat.2005.08.013
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