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Abstract

Background—Cognitive–behavioral group therapy (CBGT) is a first-line treatment for social 

anxiety disorder (SAD). However, since many patients remain symptomatic post-treatment, there 

is a need for augmenting procedures. This randomized controlled trial (RCT) examined the 

potential augmentation effect of attention bias modification (ABM) for CBGT.

Methods—Fifty patients with SAD from three therapy groups were randomized to receive an 18-

week standard CBGT with either ABM designed to shift attention away from threat (CBGT + 

ABM), or a placebo protocol not designed to modify threat-related attention (CBGT + placebo). 

Therapy groups took place in a large mental health center. Clinician and self-report measures of 

social anxiety and depression were acquired pre-treatment, post-treatment, and at 3-month follow-

up. Attention bias was assessed at pre- and post-treatment.

Results—Patients randomized to the CBGT + ABM group, relative to those randomized to the 

CBGT + placebo group, showed greater reductions in clinician-rated SAD symptoms post-

treatment, with effects maintained at 3-month follow-up. Group differences were not evident for 
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self-report or attention-bias measures, with similar reductions in both groups. Finally, reduction in 

attention bias did not mediate the association between group and reduction in Liebowitz Social 

Anxiety Scale Structured Interview (LSAS) scores.

Conclusions—This is the first RCT to examine the possible augmenting effect of ABM added to 

group-based cognitive–behavioral therapy for adult SAD. Training patients’ attention away from 

threat might augment the treatment response to standard CBGT in SAD, a possibility that could be 

further evaluated in large-scale RCTs.
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social anxiety disorder; attention bias; attention bias modification (ABM); cognitive-behavioral 
group therapy (CBGT)

Social anxiety disorder (SAD) involves persistent fear of social settings or performance in 

situations in which one could be scrutinized (Schneier et al. 1992; Stein & Kean, 2000; 

Chartier et al. 2003). SAD is common (Furmark, 2002; Kessler et al. 2005a, b) and 

persistent if goes untreated (DeWit et al. 1999). Cognitive–behavioral group therapy 

(CBGT) is a first-line treatment for SAD (Heimberg et al. 1995; Turk et al. 2001; Heimberg, 

2002; Heimberg & Becker, 2002; Hofmann & Bogels, 2006; Marom et al. 2009). However, 

up to 50% of patients remain symptomatic post-treatment (McEvoy, 2007; McEvoy & 

Perini, 2009; McEvoy et al. 2012), calling for treatment augmenters (Beard, 2011; Hallion & 

Ruscio, 2011; Reinecke et al. 2013). Here we compare the clinical response to active and 

placebo attention bias modification (ABM) therapy added to CBGT for patients with SAD.

ABM is a computer-based protocol targeting aberrant threat-related attention in anxiety 

(Bar-Haim, 2010; MacLeod & Clarke, 2015). In SAD, ABM typically targets biased 

attention to social threats through adaptations of the dot-probe task (MacLeod et al. 1986), 

designed to implicitly redirect attention away from threats, an implicit bias not directly 

targeted in CBGT (Amir et al. 2009; Heeren et al. 2011). By contrast, CBGT explicitly 

teaches patients to change their attention and behavior through instruction and practice. 

Based on these differences, prior work suggests that CBGT and ABM could complement 

each other by targeting different aspects of anxiety (Barry et al. 2015; White et al. 2017).

The clinical efficacy of ABM as a standalone therapy for anxiety disorders, including SAD, 

has been supported by several randomized controlled trials (RCTs; Amir et al. 2009, 2011, 

Schmidt et al. 2009, Heeren et al. 2012). However, ABM efficacy for SAD remains 

inconsistent across studies (Fitzgerald et al. 2016) with a recent meta-analysis suggesting a 

significant but small reduction in SAD symptoms following ABM as a stand-alone treatment 

(Heeren et al. 2015). Studies of ABM away from threat as an adjunct to individual 

cognitive–behavioral therapy (CBT) suggest clinical augmentation effects relative to placebo 

ABM conditions in youth (Riemann et al. 2013; Shechner et al. 2014; White et al. 2017). To 

date, only one RCT tested the effect of combined CBGT and ABM in adult patients with 

SAD (Rapee et al. 2013). This study applied a 12-session small-group CBT protocol (six 

patients per group) and word-based ABM/placebo homework sessions. This study reported 

no group differences in clinical response at post-treatment or follow-up. However, various 

aspects of this specific study raise concerns about its suitability to detect augmenting ABM 
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effects in the context of CBGT. First, the applied treatment protocol casted ABM as 

homework, whereas recent studies indicated that ABM delivered at home might be less 

effective than ABM conducted in the clinic or laboratory (Carlbring et al. 2012; Linetzky et 
al. 2015). Second, Rapee et al. (2013) rigorously assessed threat-related attention bias 

throughout the course of treatment applying a task similar to the placebo condition. This 

design could have potentially offset attentional training effects that may have been achieved 

with active ABM practiced at home. Finally, Rapee et al. (2013) applied social threat words 

as ABM stimuli, whereas the more common ABM stimuli used for SAD are threat-related 

faces (Riemann et al. 2013; Shechner et al. 2014; Heeren et al. 2015; White et al. 2017).

The current RCT tested the augmenting effects of ABM in adult patients with SAD. Patients 

received 18 weekly sessions that followed a standard CBGT protocol. A faces-based dot-

probe ABM was delivered in the clinic as an integral part of the treatment protocol. Threat-

related attention bias measurement was restricted to pre- and post-treatment. We expected 

active ABM to augment the clinical response to CBGT relative to the placebo condition.

Method

Participants

Progress through the study stages is summarized in CONSORT Fig. 1. Participants were 50 

patients (Mage = 34.57, S.D. = 8.32; range = 24–68; 32 males) treated in three CBGT groups 

(ns = 13, 20, and 20 each). This CBGT is routinely provided by an anxiety disorders clinic 

of a large regional mental health center in the greater Tel-Aviv area. The three groups 

studied here were not different in size or composition from the regular CBGT conducted in 

the clinic, which usually comprise of up to 20 patients per group, depending on the number 

of referrals and patient waiting list. Included were CBGT groups that ran between June 2015 

and September 2016. All participants received CBGT and were randomly assigned within 

each of the three groups to either receive ABM training attention away from threat (CBGT + 

ABM; n = 25; 16 men; Mage = 33.60, S.D. = 5.14; Meducation = 15.00, S.D. = 1.14) or 

placebo training (CBGT + placebo; n = 25; 16 men; Mage = 35.54, S.D. = 10.62; Meducation 

= 14.43, S.D. = 1.71). Nine patients discontinued treatment (ABM = 4, placebo = 5) with no 

difference between groups in drop-out rates, χ 1
2 = 0.74, p = 0.39. Three additional patients 

(ABM = 2, placebo = 1) were lost to 3-month follow-up. The study was approved by the 

local Institutional Review Board and participants provided written informed consent. 

Clinicaltrials.gov Identifier: NCT02338453.

Diagnoses and inclusion criteria

Initial diagnoses and screening for eligibility were based on an intake interview conducted 

by the clinic’s senior staff members (psychiatrists or clinical psychologists) as part of the 

regular admission process to the mental health center. This interview was based on the 

Diagnostic and Statistical Manual of Mental Disorders criteria (DSM-IV-TR; American 

Psychiatric Association, 2000) with a primary diagnosis of SAD required for further 

consideration for the study. Primary and comorbid diagnoses were further ascertained 1 

week prior to session 1 of CBGT using the Mini-International Neuropsychiatric Interview 
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(M.I.N.I; Sheehan et al. 1998), and the Liebowitz Social Anxiety Scale Structured Interview 

(LSAS; Liebowitz, 1987).

Inclusion criteria were: (a) primary diagnosis of SAD (i.e. SAD being the main source of 

behavioral and emotional dysfunction and distress). (b) LSAS interview score ⩾50, a cutoff 

reflecting an optimal balance between specificity and sensitivity for SAD diagnosis (Mennin 

et al. 2002; Taylor et al. 2010). (c) Age ⩾18 years. (d) Minimum of 1-year duration of SAD; 

and (e) if treated with pharmacotherapy, a stable dose must have been maintained for at least 

3 months prior to the beginning of treatment and throughout the treatment course. Exclusion 

criteria were: (a) history or present diagnosis of psychotic state or schizophrenia; (b) 

neurologic disorder (e.g. epilepsy, brain injury); (c) concurrent psychosocial treatment; (d) 

change in pharmacological treatment during the study; and (e) substantial drugs or alcohol 

use.

The sample was characterized by the following co-morbidities: 20 had depressive episode 

(11 in ABM), 16 had dysthymia (nine in ABM), 11 generalized anxiety disorder (seven in 

ABM), nine panic disorder (five in ABM), 13 specific phobia (seven in ABM), and two 

separation anxiety disorder (one in ABM). Overall, 37 patients exhibited at least one co-

morbid disorder, with 13 patients (six in ABM) showing no co-morbid diagnosis. Eighteen 

participants (10 in ABM) were using a stable dose of selective serotonin reuptake inhibitors 

(SSRIs).

Outcome measures

Primary outcome – clinician-rated social anxiety—Severity of social anxiety 

symptoms measured by the clinician-administered LSAS (Liebowitz, 1987) served as the 

primary outcome. The LSAS is a 24-item scale assessing fear and avoidance, with each item 

depicting a socially relevant situation (Safren et al. 1999) rated on two scales ranging 0–3 

relating to levels of fear and avoidance provoked by the described situation in the passing 

week. The LSAS has high internal consistency, strong convergent and discriminative 

validity, and high test–retest reliability (Heimberg et al. 1999; Fresco et al. 2001; Baker et al. 
2002). An independent evaluator who was not part of the ABM or CBGT personnel and 

blind to treatment group assignment conducted the LSAS interviews at the three time points. 

The independent evaluator was trained to 85% inter-judge reliability with a senior clinician. 

The Hebrew version of the LSAS is similarly valid and reliable (Levin et al. 2002). 

Cronbach’s α in the current sample were 0.92, 0.95, and 0.95 at pre-treatment, post-

treatment, and follow-up, respectively.

Secondary outcomes – self-reported social anxiety and depression—Self-

reported social anxiety was measured using the Social Phobia Inventory (SPIN; Connor et 
al. 2000). The SPIN is a 17-item measure in which participants rate how much discomfort 

they have experienced during the passing week with regard to different social situations. 

Each item is rated on a scale ranging from 0 (not at all) to 4 (very much). The SPIN has been 

used in clinical and non-clinical samples and has sound psychometric properties (Connor et 
al. 2000). Cronbach’s α in the current sample was 0.82, 0.89, and 0.91 at pre-treatment, 

post-treatment, and follow-up, respectively.
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Depression was assessed with the Beck Depression Inventory-II (BDI-II; Beck et al. 1996). 

The BDI-II assesses the presence of 21 symptoms associated with depression, each based on 

a severity rating ranging from 0 to 3. The BDI-II has high internal consistency in clinical and 

non-clinical samples, as well as good 1-week test– retest reliability (Beck et al. 1996). 

Cronbach’s α in the current sample was 0.91, 0.91, and 0.92 at pre-treatment, post-

treatment, and follow-up, respectively.

Attention bias measurement and training

The dot-probe task—For assessment of attention bias pre- and post-treatment and for 

ABM we used a faces-based variant of the dot-probe task following the TAU-NIMH ABMT 

Initiative protocol (http://people.socsci.tau.ac.il/mu/anxietytrauma/research/). In each trial, a 

fixation cross (500 ms) was followed by a pair of faces of the same actor presented one 

above the other (500 ms), followed by a probe display (either ‘<’ or ‘>’) appearing in the 

location of one of the faces. The probe remained on screen until response and then the next 

trial began. Participants were instructed to indicate the orientation of the arrow probe via 

button press and to perform the task as quickly as possible without compromising accuracy.

The face stimuli were photographs of 20 individuals (10 male, 10 female), with closed-

mouth, taken from the NimStim gallery (Tottenham et al. 2009), with each actor contributing 

an angry and a neutral facial expression. Faces were presented in angry– neutral or neutral–

neutral pairs. The face stimuli were split into two sets, A and B, each consisting of 10 actors 

(five male).

Threat bias assessment—Bias measurement included 120 trials, with 80 angry–neutral 

trials and 40 neutral–neutral trials. For the pre-treatment assessment, participants were 

randomly assigned to complete the task with either set A or B. Angry face location, probe 

location, and probe type were fully counterbalanced. The differences between mean reaction 

time (RT) on threat-incongruent trials and mean RT on threat-congruent trials provided a 

measure of threat-related attention bias, such that positive values indicated bias toward 

threat. In line with in previous ABM research (Abend et al. 2013; Lazarov et al. 2017), 

inaccurate responses, trials with response latencies <150 or >1200 ms, and trials with 

response latencies ±2.5 S.D.S from the participant’s mean were excluded (<2% of all trials, 

with no group differences).

ABM and placebo training—The ABM protocol consisted of 160 trials per session with 

120 angry–neutral and 40 neutral–neutral presentations. Each participant was trained with 

the alternative set of faces to the one used in the assessment task (i.e. if measured with set A 

then trained with set B and vise-versa). In the ABM condition, the target appeared at the 

neutral-face location in 100% of the threat-neutral trials thereby introducing a contingency 

between target location and face valence. In the placebo condition, threat-face location, 

probe location, and probe type were fully counterbalanced, thus resembling the assessment 

task.
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CBGT protocol

CBGT followed a manualized 18 weekly sessions protocol (Marom et al. 2009; Kushnir et 
al. 2014), based on established protocols (Heimberg et al. 1995; Heimberg & Becker, 2002) 

and theoretical writings (Clark & Wells, 1995). Therapy was led by a senior, highly 

experienced, clinical psychologist and a co-therapist (a psychiatry/psychology resident). The 

protocol included several components: (a) psycho-education about SAD; (b) exposure to 

feared social situations; (c) reduction of safety behaviors; (d) cognitive restructuring; (e) 

instruction on external focus of attention; and (f) social skills training. The CBGT portion of 

each group session lasted 90 min and was divided into three parts: Theoretical introduction, 

in vivo exposure to feared social situations (e.g. reading in front of the group), and cognitive 

restructuring. Each member of the group took part in in-session exposure exercises involving 

situations that are commonly stressful to most individuals with SAD, which were completed 

over consecutive sessions until every participant completed each specific exercise. Weekly 

homework assignments included exposure corresponding to the patient’s unique fears and 

self-administered cognitive restructuring.

General procedure

Two weeks prior the beginning of each group, potential participants were invited to 

participate in the study. ABM was described as an integral part of the treatment such that 

each session will start with 90 min of CBGT followed by 15 min of ABM. ABM was 

delivered at the end of each session in order not to interfere with the established CBGT 

protocol of the clinic. Potential participants were further informed that the task has shown 

encouraging results in previous research for some SAD patients when delivered as a stand-

alone treatment and in conjunction with individual CBT. A short explanation of the rationale 

behind ABM was given, indicating that some anxious individuals incline to overly attend to 

threatening stimuli in their environment, and that ABM is designed to balance this biased 

tendency. Finally, participants were informed that they would be randomly assigned to one 

of two ABM conditions, active and placebo, and that they can choose not to participate in 

the study or cease participation at any time. Actions that will bear no consequences for their 

ability to complete the regular CBGT treatment offered by the clinic. Three potential 

participants declined participation at this stage. Consenting participants provided signed 

informed consent.

Study design was a parallel-group RCT, with two groups (CBGT + ABM; CBGT + placebo) 

and three assessment points (pre-treatment, post-treatment, 3-month follow-up). Clinical 

assessments, using the clinician-rated LSAS-interview and self-report questionnaires (SPIN 

and BDI-II), were conducted 1 week prior to the beginning of CBGT and 1 week after 

CBGT termination. Follow-up assessments were conducted 3-month after group 

termination. Attention patterns were assessed at the beginning of session 1 (i.e. the first 

group session) and at the end of session 18 (i.e. the last CBGT session). Dot-probe ABM/

placebo training as part of CBGT sessions was delivered using laptop computers introduced 

at the end of the session, with each participant receiving a computer to complete the task. 

The ABM/placebo task was delivered at the end of sessions 2 through 9, resulting in eight 

training sessions. We chose these early sessions as our main sessions for ABM 

administration to establish ABM as an integral part of the treatment protocol and with the 
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hope that reduced attention bias early in treatment would enhance exposure and cognitive 

restructuring applied in later sessions. Participants who missed sessions during this time 

period were allowed to make up for missed ABM/placebo trainings during sessions 10 and 

11. Session 13 and 16 served as booster ABM/placebo sessions, with the following weeks 

(i.e. weeks 14 and 17) serving as make-up sessions for patients who were absent during the 

booster sessions. Dropout was defined as: (a) an explicit notification of cessation by the 

participant; (b) absence from at least six CBGT sessions; and (c) <8 sessions of attention 

training. All study personnel and all participants were blind to the ABM/placebo 

assignment.

Data analysis

Independent samples t tests were used to compare between-groups descriptive characteristics 

at pre-treatment, with a χ2 test to compare groups’ gender distributions. Treatment effects 

were tested using Generalized Estimating Equations (GEE; Zeger et al. 1986, 1988), as 

recommended for RCTs (Vens & Ziegler, 2012). GEE accounts for correlated repeated-

measurements and accommodates missing data under the missing-at-random assumption by 

computing estimated marginal means. Thus, GEE serves as an intention-to-treat analysis, 

which includes all data from all randomized participants. To represent within-subject 

dependencies in the models, we specified an unstructured covariance matrix. Overall effects 

of ABM relative to placebo on clinician-rated (LSAS total score) and self-reported social 

anxiety (SPIN) and depression (BDI-II) symptoms were estimated using models containing 

main effects of group (ABM, placebo), time (pre-treatment, post-treatment, follow-up), and 

their interaction. We first applied a full factorial model across the three time points. Follow-

up analyses for significant interactions modeled symptom change from pre- to post-

treatment. Long-term maintenance effects modeled symptom change from post-treatment to 

3-month follow-up. Time-by-group interaction terms tested the treatment effect hypothesis 

of greater improvement (decrease) in symptoms over time for the ABM group relative to the 

placebo group. The χ2 tests were used to compare groups on clinically significant change 
(Jacobson & Truax, 1991) and response rates (Bandelow et al. 2006; Leichsenring et al. 
2013) according to LSAS scores (see online Supplementary Material for detailed description 

of these two indices).

Effects of training group on attention bias were also tested using GEE. The overall effect of 

ABM relative to placebo on attention bias was estimated with a model containing main 

effects of group (ABM, placebo), time (pre-treatment, post-treatment), and their interaction. 

Time-by-group interaction terms tested the treatment effect hypothesis of greater decrease in 

attentional threat bias in ABM relative to placebo. All statistical tests were two-sided, using 

α≤0.05. Effect sizes are reported using ηp
2 and Cohen’s d when appropriate.

Finally, to assess whether reduction in attention bias (bias score at post-treatment assessment 

minus bias score at pretreatment assessment) mediates treatment effects, we applied a 

mediation analysis procedure (Hayes & Preacher, 2014), model 4, using the PROCESS 

macro in SPSS (SPSS Inc., Chicago, Illinois, USA). This procedure estimates indirect 

effects in both un-moderated and moderated mediation models (Hayes, 2013), providing 

bootstrap confidence intervals (CIs) for mediated effects applying 1000 bootstrap samples. 
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The mediator variables are considered significant if the lower and upper bounds of the CI do 

not include zero (Hayes, 2013).

Results

Preliminary analyses

The two groups did not differ in age, education, gender distribution, self- and clinician-

reported SAD symptoms, self-reported depression symptoms, and attention bias at pre-

treatment, all p > 0.20 (Table 1). Additional analyses compared groups on all dependent 

variables between face picture sets A and B revealing non-significant differences between 

the two sets, all p > 0.12. Therefore, in all relevant analyses the two sets were collapsed.

Primary outcome (LSAS)

Figure 2a illustrates results of the GEE model for LSAS scores. A main effect of time, Wald 
= 82.96, p < 0.0001, was qualified by a significant time-by-group interaction effect, Wald = 

6.60, p = 0.037. Follow-up analyses indicated significant reduction in LSAS scores from 

pre- to post-treatment in both groups (ABM group, p < 0.0001, d = 1.33; placebo group, p < 

0.0001, d = 0.83). Importantly, reduction in SAD severity was larger in the ABM group 

relative to the placebo group, Wald = 5.21, p = 0.02. This difference reflected a mean change 

in LSAS score that is 11.64 points larger for ABM relative to placebo, Cohen’s d = 0.69. 

Modeling change in symptoms from post-treatment to 3-month follow-up reveled no change 

in symptoms in the ABM and placebo groups, reflecting stability in symptoms, p = 0.85 and 

0.19, respectively (see online Supplementary Material for detailed results regarding 

clinically significant change (CSC) and response rates based on LSAS scores).

Secondary outcomes (SPIN, BDI-II)

Social anxiety symptoms (SPIN)—Figure 2b depicts results from the GEE model for 

self-reported SPIN scores. A main effect of time, Wald = 57.71, p < 0.0001, with no group-

by-time interaction effect, Wald = 2.42, p = 0.30, was found. Both groups showed significant 

reduction in symptoms from pre- to post-treatment, p < 0.0001, and no change from post-

treatment to 3-month follow-up, p = 0.11 and 0.56, for ABM and placebo, respectively.

Depression symptoms (BDI-II)—The GEE model for self-reported BDI-II scores 

revealed a main effect of time, Wald = 25.60, p < 0.0001 and no group-by-time interaction, 

Wald = 2.75, p = 0.25. Both groups exhibited significant reduction in depression symptoms 

from pre- to post-treatment, p < 0.0001 and 0.007 for ABM and placebo, respectively. 

Further analysis suggests no change from post-treatment to follow-up in the ABM group, p 
= 0.49, but a significant increase in depression from post-treatment to follow-up in the 

placebo group, p = 0.001.

Treatment-related change in attention bias to threat

The results from the GEE model for threat-related attention bias by group and session is 

depicted in Fig. 3. Results revealed only a main effect of time, Wald = 4.32, p = 0.038, with 

no group-by-time interaction, Wald = 0.07, p = 0.79. Although the interaction term was not 

significant, we did explore simple effects. This analysis revealed that while the ABM group 
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demonstrated a significant reduction in threat-related attention bias from pre- to post-

treatment, p = 0.04, such change was not evident in the placebo group, p = 0.26.

Mediation analysis

Reduction in threat bias scores from pre- to post-treatment did not mediate the association 

between group and reduction in clinician-reported LSAS scores from pre- to post-treatment. 

While the direct effect of group on reduction in LSAS scores was significant (B = 12.91, 

S.E. = 6.16, p < 0.05), the indirect effect via reduction in bias scores was not (ab = 0.04, S.E. 

= 1.50, p > 0.05).

Discussion

This RCT examined augmenting effects of ABM on CBGT for adults with SAD. Results 

indicated that a combination of CBGT + ABM was more effective than CBGT + placebo in 

reducing clinician-rated SAD symptoms post-treatment, with effects maintained at 3-month 

follow-up. Moreover, mean LSAS score at post-treatment in the CBGT + ABM group, but 

not the CBGT + placebo group, were below 60, the clinical cutoff score for generalized SAD 

(Mennin et al. 2002; Leichsenring et al. 2013). Group differences were not evident for self-

report measures of social anxiety and depression, with both groups improving significantly 

following treatment. A significant shift in attention from a mean bias toward threat at pre-

treatment to a mean bias away from threat following treatment appeared across participants, 

with no group difference. Finally, reduction in attention bias did not mediate the association 

between group and reduction in LSAS scores.

The augmentation found in the present study is in line with previous augmentation effects of 

ABM designed to shift attention away from threat on individually delivered CBT among 

anxious youth (Riemann et al. 2013; Shechner et al. 2014; White et al. 2017). In contrast, 

current results diverge from those of Rapee et al. (2013) who found no augmentation effects 

of ABM on CBGT in adults with SAD. Several factors could account for this discrepancy. 

Unlike the current delivery of ABM in the clinic, Rapee et al. (2013) applied ABM training 

at home and did not tightly regulate the timing of training, which could reduce its effect 

(Carlbring et al. 2012; Linetzky et al. 2015; Price et al. 2017). The conceptualization of 

ABM as homework in Rapee et al. (2013) may have diminished the level of performance 

and the perceived importance of ABM as an integral part of the treatment package. Finally, 

face-base ABM may be more relevant to SAD than social threat words (Bogels & Mansell, 

2004; Amir et al. 2009, 2011; Beard et al. 2012; Heeren et al. 2012; Heeren et al. 2015; 

Schmidt et al. 2015).

While between-group differences emerged for the primary outcome of clinician-rated SAD 

symptoms, stringent analyses show that the groups did not differ on attention bias reduction 

from pre- to post-treatment. Results indicated only a main effect of time, reflecting an 

attentional shift from threat focus to threat avoidance across participants, and no mediation 

effect. This discrepancy also emerged in a previous ABM + CBT augmentation study in 

anxious youth comparing individual CBT + ABM, individual CBT + placebo, and CBT 

alone (Shechner et al. 2014). Previous research has shown CBT protocols to reduce attention 

bias to threat from pre- to post-treatment in different anxiety disorders (Browning et al. 
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2010; Tobon et al. 2011; Reinecke et al. 2013), including SAD (Mattia et al. 1993; Lundh & 

Öst, 2001), suggesting that CBT alone can reduce threat bias considerably. Thus, one 

possibility for lack of group differences in the present study is that the CBGT component of 

the protocol modified attention bias enough to create a ‘floor effect’ such that any additional 

impact of active ABM could not be detected (Rapee et al. 2013; Shechner et al. 2014). A 

second possibility is that our control condition was not fully inert as intended, offering 

extensive practice in switching attention thereby increasing cognitive flexibility and control. 

As these have been implicated as involved in ABM, this might have precluded our ability to 

find group differences on several measures, including attention bias reductions (Shechner et 
al. 2014; Basanovic et al. 2017). Interestingly, when slightly easing the statistical threshold, 

active ABM was associated with significant reduction in threat bias from pre- to post-

treatment, whereas no such change was evident in the placebo group. These results should 

be interpreted with extreme caution but may still suggest that with greater power and 

measurement sensitivity, the expected target engagement may be revealed in ABM 

augmentation studies.

The current results should also be viewed in light of certain limitations. First, attention bias 

was not assessed at follow-up. It therefore remains unclear whether the observed reductions 

in threat bias at post-treatment were sustained at follow-up. In a related vein, we did not 

include an additional mid-point assessment of attention bias, limiting our ability to examine 

the temporal aspect of mediation in our analyses. Second, we did not include a stand-alone 

CBGT control group, preventing a direct comparison of ABM augmentation and standard 

CBGT. However, the three CBGT treatment groups that participated in the present study are 

practically identical to those routinely conducted in the designated anxiety disorders clinic 

by the same therapists. Recently, data based on 41 patient-files who underwent an identical 

CBGT for SAD were published as part of an unrelated study (Kushnir et al. 2014). Results 

indicated a significant average reduction of 19.18 points on the LSAS, from 69.22 pre-

treatment to 50.04 post-treatment. In the present study, the ABM group showed an LSAS 

score reduction of 28.83 points, while the placebo group showed a reduction of 17.19 points. 

Thus, while not providing a direct experimental comparison to stand-alone CBGT and 

CBGT + ABM, these results do suggest a possible treatment augmentation of CBGT + 

ABM relative to stand-alone CBGT. Finally, findings should be considered while 

acknowledging the relative small group sizes, which might have led to insufficient power to 

detect additional effects. Indeed, comparing the results pattern of self-reported symptoms 

(SPIN) with the pattern of clinician-rated symptoms (LSAS), it becomes apparent that the 

patterns are quite similar (Fig. 2a, b), and that the self-reports were just short of statistical 

significance. It is conceivable that a slightly larger sample size would have rendered 

significance on both measures. Still, lack of group differences on the SPIN could also be 

related to the tendency of patients with SAD to rate their functioning worse compared with 

independent observer ratings (Rapee & Lim, 1992). It may be the case that relative to 

clinicians, patients find it more difficult to detect and describe improvement in what is 

sometimes a life-long and entrenched social anxiety.

This RCT is the first to report on the clinical efficacy of CBGT combined with on-site, 

group-delivered ABM protocol. Despite the above-mentioned limitations, current results 

suggest that training attention away from threat might augment the treatment response to 
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standard CBGT for patients with SAD. While CBGT is an efficacious treatment for SAD, a 

significant proportion of patients receiving CBGT remain symptomatic post-treatment 

(McEvoy & Perini, 2009). Thus, it is imperative to continue developing and exploring ways 

to improve the efficacy of CBGT with the hope to maximize patient care. The current study 

suggests that ABM may provide such much-needed augmentation.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1. 
Consort diagram.
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Fig. 2. 
Mean (a) LSAS-interview scores, and (b) SPIN scores by group (CBGT + ABM, CBGT + 

placebo) and time (pre-treatment, post-treatment, 3-month follow-up). Error bars denote 

standard error. Note. LSAS, Liebowitz Social Anxiety Scale; SPIN, Social Phobia Inventory.
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Fig. 3. 
Mean attention bias scores by group (CBGT + ABM, CBGT + placebo) and time (pre-

treatment, post-treatment, 3-month follow-up). Error bars denote standard error. Note. 

CBGT, cognitive–behavioral group therapy; ABM, attention bias modification.
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