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Objective: Social anxiety disorder is common and impairing.
The efficacy of pharmacotherapy is moderate, highlighting
the need for alternative therapies. This study compared the
efficacyofgaze-contingentmusic reward therapy (GC-MRT),
an eye-tracking-based attention bias modification treat-
ment, with a selective serotonin reuptake inhibitor (SSRI)
treatmentor awaiting list control condition in reducing social
anxiety disorder symptoms. Superior clinical effects of similar
magnitude were expected for the active treatments relative
to the control condition.

Methods: Participants were 105 treatment-seeking adults with
social anxiety disorder, randomly allocated to 12 weeks of
GC-MRT,SSRI,orwaiting list control.Meanchanges inclinician-
rated and self-reported social anxiety symptoms from baseline
to mid- and posttreatment assessments were compared

between groups using generalized estimating equations.
Changes in attentional dwell time on threat were also examined.

Results: Analysis indicated a significant differential reduction in
symptoms between groups. Patients in the GC-MRT and SSRI
groups had lower social anxiety scores at the mid- and post-
treatmentassessmentscomparedwithpatients in thewaiting list
group. The efficacy of the active treatments did not differ. Only
patients in the GC-MRT group showed reduction in dwell time
on threat from baseline to posttreatment assessment.

Conclusions: Eye-tracking-based attention bias modifica-
tion is an acceptable and effective treatment option for social
anxiety disorder.
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Social anxiety disorder involves chronic fear and avoid-
ance of scrutiny (1). Lifetime prevalence is 4%–12.1%
(2–4), and impact on functioning is marked (2, 5). Selective
serotonin reuptake inhibitors (SSRIs) and cognitive-
behavioral therapy (CBT) are first-line treatments, both
with medium clinical effect sizes (6), and approximately
50% of patients remain symptomatic following treatment
(7–9). Moreover, less than 15% of patients receive mini-
mally adequate treatment (10). This has led to a call for
technology-driven interventions to increase access and
reduce costs (11). In this study, we tested the efficacy of one
such treatment for social anxiety disorder, an eye-tracking-
based attention bias modification called gaze-contingent
music reward therapy (GC-MRT) (12), relative to standard
SSRI treatment and a waiting list control condition.

Patients with social anxiety, as compared to healthy
peers, dwell longer on scowling facial expressions (13–16),
a tendency implicated in the maintenance of the disorder
(17). GC-MRTreduces this tendency through feedback. An

initial randomized controlled trial of GC-MRT (12) and
two open trials (18, 19) indicated reliable target engage-
ment and considerable symptom reduction. The present
study extends this work by comparing GC-MRT, SSRI
treatment, and a waiting list control condition over a
12-week period. We expected both GC-MRT and SSRI to
induce greater symptom reductions than waiting list
control at the midtreatment (6 weeks) and posttreatment
(13 weeks) assessments. Based on previous studies, we
expected similar symptomatic changes in the two active
treatments (6, 12). To explore cognitive target engage-
ment, we recorded threat-related gaze at the baseline,
midtreatment, and posttreatment assessments. Reduction
in dwell time on threat was expected only in the GC-MRT
group. Finally, given the high comorbidity between
social anxiety disorder and depression (2, 3), depression was
assessed at the pre- and posttreatment assessments. Previous
studies indicate effectiveness of SSRIs (20) and limited ef-
fectiveness of GC-MRT for depression (21). Therefore, we
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expected depressive symptoms to improve only in the SSRI
group.

METHODS

Participants
Participants were 105 treatment-seeking patients with social
anxiety disorder; 62 were male, and the mean age was 30.71
years (SD58.25). Inclusion criteria were social anxiety dis-
order as the main source of distress and impairment, age
18–65years, aLiebowitzSocialAnxietyScale score$50, anda
Clinical Global Impressions severity score $4. Exclusion
criteria were posttraumatic stress, psychotic, or bipolar
disorders; epilepsy or brain injury; suicidal ideation or risk;
drug abuse; and concurrent pharmacological or psycholog-
ical treatment. All participants provided written informed
consent prior to clinical assessment. The studywas approved
by theTelAvivUniversity, TelAviv SouraskyMedicalCenter,
and Sheba Medical Center Institutional Review Boards and
was conducted at the university’s anxiety clinic. The study
protocol and relevant data sets are available in the Open
Science Framework (OSF) repository (https://osf.io/mya75/
?view_only56c948605d4e24b479b8de856ba5fb8db,DOI
10.17605/OSF.IO/MYA75).

Sample Size Calculation
Power analyses were conducted using G*Power, version
3.1.9.7 (22). We estimated the necessary sample size for a
repeated-measures, within-between interaction F test, with
three groups and three repeated measurements to allow
detection of a significant small effect size (Cohen’s f50.15)
(23) at 0.80 power and an alpha of 0.05, with an expected
correlation among repeated measures set at 0.5, to require
93 participants. We preregistered and enrolled 105 partici-
pants (35 per group).

Randomization and Blinding
Participants were randomly allocated in a 1:1:1 ratio to
GC-MRT, SSRI, or waiting list control using randomly per-
muted blocks stratified by age (under or over 40 years) and
gender. The allocation list was created using a computer-
generated random number sequence prior to recruitment.
Enrolledpatientswereassigned to treatmentbyacoordinator
with no other involvement in the study. The independent
evaluators assessing patients’ clinical status were blind to
study design, treatments, and patients’ group assignment.
Patients and independent evaluators were instructed not to
discuss treatment aspects during the clinical interviews.

Interventions
GC-MRT. This 12-week protocol consisted of 11 sessions.
After the initial week-1 session dedicated to establishing rap-
port, providing psychoeducation, and explaining procedures
(45 minutes), 10 sessions of GC-MRT designed to reduce dwell
time on threat faces (12) were delivered (;20 minutes per
session). Training was delivered twice weekly in weeks 2, 3, 4,

and 5 and once a week in weeks 8 and 11. For each session,
patients selected a 12-minute music track. Thirty face ma-
trices were presented (24 seconds each), with gaze tracking
throughout. Patients heard the music play when they fixated
on theneutral faces, and themusic stoppedwhen theyfixated
on threat faces. This operant conditioning setup induces
attentional preference for neutral over threat stimuli. For an
illustration of stimuli and setup, see Figure 3A.

SSRI.Standard 12-weekflexible-doseescitalopramtreatment
(24, 25) was provided, starting at 5 mg/day, which was in-
creased to10mg/dayonday5 (barring sideeffects), and further
increased to 20 mg/day on day 21 according to treatment re-
sponse. The mean maximum dosage for this sample was
11.6mg/day. Four visitswith a psychiatrist (atweeks 1, 3, 6, and
13)wereused for intake andprescription, progressmonitoring,
dosage modification, and treatment conclusion.

Waiting list control. Patients in this groupwere told that they
would receive GC-MRT following a 12-week waiting period.
Clinical assessments and self-reported symptoms were col-
lected during the waiting period.

Study Outcomes
The primary outcomewas clinician-rated total severity score
on the Liebowitz Social Anxiety Scale (LSAS) (26). Cron-
bach’s alphavalueswere0.86, 0.92, and0.92 at the pre-,mid-,
and posttreatment assessments, respectively. Total score on
the self-reported Social Phobia Inventory (SPIN) (27) served
as a secondary outcome. Cronbach’s alpha values were 0.81,
0.84, 0.89, 0.91, 0.91, 0.93, and0.92 at thepretreatment,weeks
2, 4, 6, 8, 10, andposttreatment assessments, respectively.The
LSAS rather than the SPIN was designated the primary
outcome for two reasons. First, many previous trials have
utilized clinician-rated measures as primary outcomes, as
these are scored by a small number of highly trained pro-
fessionals, whereas self-reported measures are individually
scored by each patient. And second, the LSAS was admin-
istered in the clinic under controlled conditions, whereas the
SPINwas completed both in the clinic and at home.Thismay
reduce variability in LSAS versus SPIN rating procedures,
making the former more reliable.

Additional outcomeswere theClinicalGlobal Impressions
improvement score (CGI-I) at the mid- and posttreatment
assessments and the Patient Health Questionnaire–9 (PHQ-
9) depression scale at the baseline and posttreatment
assessments (28, 29). The Credibility/Expectancy Question-
naire (CEQ) was used to explore expectancies and treatment
credibility (30).TheClient SatisfactionQuestionnaire (CSQ-8)
was used to measure satisfaction with treatment (31).

Threat-related attentionwas assessed at thepre-,mid-, and
posttreatment assessments using 30 trials of the free-viewing
eye-tracking task (13). Each trial began with a fixation cross
(until 1,000 ms fixation). Then a matrix of 16 faces appeared
(6,000 ms), followed by a 2,000-ms intertrial interval. Faces
were of different actors than those displayed in treatment and
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had an equal frequency of male/female and scowling/neutral
expressions (“threat” area of interest/“neutral” area of
interest), respectively. Participants were instructed to look at
each matrix in any way they chose until it disappeared.
Percent dwell timeon threatwas calculated as the proportion
of time fixating on the threat area of interest relative to the
total time fixating on faces. Cronbach’s alphas representing
internal consistency between the 30matriceswere 0.89, 0.93,
and 0.92 at the pre-, mid-, and posttreatment assessments,
respectively.

Trial Procedures
The trial was advertised on social media, and respondents
were screened by telephone. A score $30 on the SPIN
warranted clinical interview. After enrollment in the study,
interviews were conducted at weeks 1 (baseline), 6 (mid-
treatment/wait), and 13 (posttreatment/wait) by two clinical
psychologists trained to 85% reliability with a senior clini-
cian. Social anxiety disorder diagnosis was established using
the LSAS interview. Primary and comorbid diagnoses were
furthervalidatedusing theMini-InternationalNeuropsychiatric
Interview (MINI) (32). Eligible participants were invited for a
baseline assessment of threat-related gaze patterns using the
free-viewing eye-tracking task and then randomized to study
conditions.

Self-reported SPIN scores were collected every 2 weeks
throughout the trial. Two additional clinical assessments
(MINI, LSAS) and gaze-tracking assessments were con-
ducted at midtreatment and 1 week posttreatment. Pre- and
posttreatment MRI scans were performed (results to be
reported elsewhere). The study was conducted from July
2018 toDecember2021, anddatawere analyzed fromJanuary
2022 to February 2022.

Statistical Analysis
Analyses were performed using SPSS, version 28 (IBM,
Armonk, N.Y.). Treatment effects and cognitive target en-
gagement were evaluated using generalized estimating
equations (33). Generalized estimating equations apply an
intention-to-treat approach, accommodating missing data
and correlations among repeated measures by estimating
marginal means, including data from all randomized par-
ticipants based on the missing-at-random principle (for tests
confirming the validity of the missing-at-random principle,
see the online supplement). To represent within-subject de-
pendencies, an unstructured correlationmatrix was used. For
eachoutcome,wefirst applieda full factorialmodel containing
theeffectsof time (treatedas a categorical variable), group, and
their interaction. Wald chi-square tests were used to test ef-
fects for the continuous outcomes. The time-by-group
interaction term represented differential effects among
study conditions. Significant interactions were decom-
posed by comparing each group with the others at each
time point. For the primary outcome (LSAS) and for at-
tentional dwell time on threat, the pre-, mid-, and post-
treatment assessments were considered; for the secondary

outcome (SPIN), the pretreatment, weeks 2, 4, 6, 8, 10, and
posttreatment assessments were considered; for depres-
sion (PHQ-9), the pre- and posttreatment assessments were
considered.

Clinically significant change and reliable change (34)
cutoffs were determined based on the test-retest reliability
data fromBakeretal. (35) andpretreatmentLSASscores from
the authors’ previous trials data (N5169). The cutoff for
clinically significant change on theLSASwas set at 46.29, and
the cutoff for reliable change was set at 1.96. Pearson chi-
square tests were used to compare the number of patients
displaying clinically significant change and reliable change
at the mid- and posttreatment assessments in the different
groups. To handle missing data in categorical outcomes,
patients who dropped out were first considered as not
displaying reliable change or clinically significant change
(according to the last observation carried forward prin-
ciple). For a completers-only analysis, see the online
supplement.

A Pearson chi-square test was used to assess group dif-
ferences in clinical improvement (CGI-I). The number of
patients whowere rated as “much” or “verymuch” improved
at the posttreatment assessment was compared with the
number of patients with lower scores across groups. Drop-
outs were considered as not improved (for completers-only
analyses, see the online supplement).

To examine differences in pretreatment expectancy and
credibility (CEQ) and posttreatment satisfaction with treat-
ment (CSQ), generalized estimating equation analyses were
conducted contrasting the two active treatment groups. A
Pearson chi-square test was used to assess group differences
in completion rates.

Within the GC-MRT group, session-to-session changes in
dwell time on threat were estimated using generalized es-
timating equations. To examine generalization of training
to a new set of faces and in the absence of music rein-
forcement, Pearson correlation between reduction in dwell
time on threat from training session 1 to 10 and from
baseline to posttreatment assessment was used. To assess
the relations between changes in threat-related attention
and symptom reduction in the GC-MRT group, Pearson
correlations were computed between reduction in dwell
time on threat and reductions in LSAS and SPIN scores from
the pretreatment to the midtreatment and posttreatment
assessments.

All statistical tests were two-sided, using an alpha of 0.05
to control for type I error in the primary analyses. In the
remaining analyses, multiple comparisons were corrected
using the Benjamini-Hochberg procedure for controlling
the false discovery rate (36). Effect sizes are reported
when appropriate using Cohen’s d.

RESULTS

SeeFigure 1 for the progress of participants through the study
and Table 1 for demographic and clinical characteristics.
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Symptom Severity
Primary outcome. Change over time in clinician-rated social
anxiety symptom severity is summarized in Figure 2A. Sig-
nificant effects of time (Wald x25112.16, df52, p,0.001),
group (Wald x2514.48, df52, p,0.001), and a time-by-group
interaction (Wald x2526.87, df54, p,0.001) were noted.
Thegroupsdidnotdiffersignificantlyatbaseline(pvalues.0.2),
but relative to patients in the control group, those in the
GC-MRT and SSRI groups showed lower symptom severity at
the midtreatment assessment (p values ,0.001; d50.93, 95%
CI50.43, 1.41, and d520.82, 95% CI50.32, 1.30, respectively)
and at the posttreatment assessment (p values,0.001; d50.91,
95% CI50.41, 1.39, and d51.01, 95% CI50.5, 1.5, respectively).
No difference was noted between the two active treatment
groups (p values, 0.68 and 0.66; d50.10, 95% CI520.57, 0.37,
and d50.10, 95% CI520.36, 0.057, for the midtreatment and
posttreatment assessments, respectively).

Of the patients in the GC-MRT, SSRI, and control
groups, 37.1%, 28.6%, and 5.71%, respectively, showed
clinically significant change following treatment (x2510.18,
df52, p50.006). Follow-up analyses indicate higher fre-
quencies of patients with clinically significant change in the
GC-MRT and SSRI groups relative to the control group

(x2510.27, df51, p50.001, and x256.44, df51, p50.011, re-
spectively), with no significant difference between the two
active treatment groups (x250.58, df51, p50.45). Reliable
change was noted in 48.6% of the patients in both the
GC-MRT and the SSRI groups and in 14.3% in the control
group (x2511.75, df52, p50.003). Significantly higher fre-
quencies of reliable change were noted in the GC-MRT and
SSRI groups relative to the control group separately (in both
cases,x259.55, df51, p50.002).Thefindingswere replicated
when only treatment completers were analyzed (see the
online supplement).

Secondary outcome.Changes over time in self-reported social
anxiety symptom severity are summarized in Figure 2B.
Effects of time (Wald x25173.24, df56, p,0.001), group
(Wald x2519.21, df52, p,0.001), and time-by-group inter-
action (Wald x2574.41, df512, p,0.001) were noted. The
groups did not differ significantly in self-reported social
anxiety severity at baseline and after 2 weeks of treatment
(p values .0.35). Thereafter both active treatment groups
(GC-MRTandSSRI, respectively) showedsignificantly lower
symptom severity than the control group (week 4: p values,
0.03 and 0.047; d50.52, 95% CI50.04, 0.099, and d50.48,

FIGURE 1. CONSORT flow diagram of participants in a trial of gaze-contingent music reward therapy in social anxiety disordera

Excluded  (N=2,450)

• Did not meet inclusion criteria (N=2,321)

• Declined participation (N=129)

Excluded (N=162)

• Did not meet inclusion criteria (N=147)

• Declined participation (N=15)

Initiated GC-MRT (N=35)

Allocated to GC-MRT (N=35)

Initiated SSRI (N=29)

Allocated to SSRI (N=35)

Randomized (N=105)

Clinically assessed (N=267)

Screened by telephone (N=2,717)

Initiated waiting list (N=35)

Allocated to waiting list (N=35)

Completed posttreatment assessment 

(N=33)

Discontinued treatment (N=1)

• Diffi  culty attending clinic (N=1)

Included in data analysis (N=35)

Completed midtreatment assessment 

(N=34) 

Discontinued treatment (N=1)

• Diffi  culty attending clinic (N=1)

Included in data analysis (N=35)

Completed posttreatment assessment 

(N=25)

Discontinued treatment (N=1)

• Side eff ects (N=1)

Included in data analysis (N=35)

Completed midtreatment assessment 

(N=26) 

Discontinued treatment (N=3)

• Side eff ects (N=1)

• Other reasons (N=2)

Included in data analysis (N=35)

Completed posttreatment assessment 

(N=32)

Discontinued wait (N=3)

• Diffi  culty waiting for treatment (N=3)

Included in data analysis (N=35)

Completed midtreatment assessment 

(N=35) 

Discontinued wait (N=0)

Included in data analysis (N=35)

a Themidtreatment assessment occurred atweek 6of the 12-week intervention orwait, and the posttreatment assessment at week 13. GC-MRT5gaze-
contingent music reward therapy; SSRI5selective serotonin reuptake inhibitor.
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95% CI520.005, 0.94; week 6: p values ,0.001; d50.94,
95% CI50.43, 1.42, and d51.01, 95% CI50.51, 1.5; week 8:
p values ,0.001; d50.94, 95% CI50.44, 1.42, and d51.18,
95% CI50.66, 1.68; week 10: p values ,0.001; d51.03, 95%
CI50.52, 1.51, and d51.33, 95% CI50.8, 1.83; and week 13:
p values ,0.002 and 0.001; d50.75, 95% CI50.26, 1.23, and
d51.17, 95%CI50.65, 1.66).No significant differencewas noted
betweentheGC-MRTandSSRIgroupsatanyof the timepoints.

Additional Clinical Outcomes
Improvement was rated by clinicians as “much” or “very
much” improved at posttreatment assessment in 40% of
patients in both the GC-MRT and SSRI groups, and 8.5% in
the control group (CGI-I, x2511.08, df52, p50.004), with
more improved patients in each of the active treatment
groups relative to the control group (in both cases, x259.40,
df51, p50.002). Similar results were obtained when only
treatment completers were analyzed (see the online sup-
plement). Analysis of depression scores revealed a main
effect of time (Wald x2579.32, df51, p,0.001), no effect
of group (Wald x253.13, df52, p50.21), and a time-by-
group interaction (Wald x256.88, df52, p50.03). The
groups did not differ significantly in depression at baseline

(p values .0.2), but lower depression was noted at the
posttreatment assessment in the SSRI group relative to the
control group (p50.01; d50.59, 95% CI50.11, 1.06), with no
difference relative to the GC-MRT group (p50.13; d50.36,
95% CI520.11, 0.83) or between the GC-MRT and control
groups (p50.25; d50.28, 95% CI520.2, 0.74).

Cognitive Target Engagement
Change in percent dwell time on threat by group and time
is summarized in Figure 3B. Main effects of time (Wald
x2519.33, df52, p,0.001), group (Wald x259.86, df52,
p50.007), and time-by-group interaction (Wald x2514.40,
df54, p50.006) were noted. The groups did not differ sig-
nificantly in dwell time on threat at baseline (p values.0.35).
Lower dwell timeon threatwasnoted for theGC-MRTgroup
relative to the SSRI and control groups at the midtreatment
assessment (p values, 0.01 and 0.002; d50.62, 95% CI50.13,
1.09, and d50.74, 95%CI50.25, 1.22, respectively) and at the
posttreatment assessment (p values ,0.002 and 0.001;
d50.73, 95% CI50.23, 1.20, and d50.89, 95% CI50.39, 1.38,
respectively). No differences were noted between the SSRI
and control groups (p values, 0.61 and 0.36; d50.12, 95%
CI520.35, 0.59, and d50.22, 95% CI520.25, 0.69, for the

TABLE 1. Clinical and demographic characteristics of participants in a trial of gaze-contingent music reward therapy in social anxiety
disordera

Variable and Assessment GC-MRT Group (N535) SSRI Group (N535) Control Group (N535)

Mean SD Mean SD Mean SD

Age (years) 30.80 8.06 30.83 9.71 30.51 6.98
LSAS score
Baseline 76.83 15.51 80.03 14.28 81.49 16.50
Midtreatment 59.00 18.96 60.86 19.24 75.97 17.52
Posttreatment 56.78 19.71 54.70 20.04 74.03 18.16

SPIN score
Baseline 47.80 9.74 48.06 7.37 49.60 7.94
Midtreatment 34.46 12.07 32.87 12.92 44.61 10.06
Posttreatment 35.12 13.89 30.85 12.92 44.14 10.18

PHQ-9 score
Baseline 13.26 5.01 13.94 5.85 14.74 5.35
Posttreatment 9.73 5.53 7.83 4.97 11.52 7.30

% Dwell time on threat
Baseline 45.29 10.48 47.34 8.19 46.93 6.92
Midtreatment 37.40 14.31 45.00 9.90 46.14 8.44
Posttreatment 35.45 15.01 44.37 8.77 46.21 8.02

N % N % N %

Maleb 22 62.86 19 54.29 21 60.00
Comorbidities
Mild depressive episode 10 28.57 14 40.00 16 45.71
Dysthymia 4 11.43 4 11.43 3 8.57
Generalized anxiety

disorder
3 8.57 6 17.14 4 11.43

Panic disorder 2 5.71 2 5.71 2 5.71
Agoraphobia 2 5.71 1 2.86 1 2.86

a GC-MRT5gaze-contingent music reward therapy; LSAS5Liebowitz Social Anxiety Scale; PHQ-95Patient Health Questionnaire–9; SPIN5Social Phobia In-
ventory; SSRI5selective serotonin reuptake inhibitor.

b An error in the classification of one participant in the gender stratification of the sample led to a slight imbalance in gender between groups. To test whether this
error disturbed the gender balance between the groups, we conducted a Pearson chi-square analysis, which indicated no significant gender differences between
groups (x250.55, df52, p50.759).
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mid- and posttreatment assessments, respectively). A sig-
nificant reduction of 9.84%on average indwell timeon threat
over timewas noted for the GC-MRTgroup (Wald x2521.45,
df52, p,0.001). No changes were observed in the SSRI and
control groups (Wald x253.13, df52, p50.21, and Wald
x250.63, df52, p50.73, respectively).

Changes in dwell time on threat across training sessions in
the GC-MRT group are summarized in Figure 3C. A signif-
icant reduction across sessions was noted (Wald x25122.88,
df59, p,0.001), with significant reductions between con-
secutive sessions 1 and 2 (p,0.001), 7 and 8 (p,0.001), and
9 and 10 (p50.015). Change in dwell time on threat from
session 1 to session 10 was correlated with change in dwell
time on threat from pre- to posttreatment assessment
(r50.68, N530, p,0.001) (Figure 3D), indicating general-
ization of attentional rule learning to different faces and
withoutmusic reinforcement.Reductions insymptomseverity
were positively associated with reductions in dwell time on
threat in the GC-MRT group. However, these associations
were modest and nonsignificant (self-reported social anxiety,
assessed by the SPIN: midtreatment assessment, r50.35,
N533, p50.048; posttreatment assessment, r50.23, N533,
p50.208; clinician-rated social anxiety, assessed by the LSAS:
midtreatment assessment, r50.19, N533, p50.294; posttreat-
ment assessment, r50.07, N533, p50.691) (for scatterplots,
see Figure S1 in the online supplement).

Adherence, Credibility, Expectation, and
Treatment Satisfaction
Of the 33 GC-MRT completers, 29 attended all treatment
sessions and four missed one session. No training sessions
were cut short. Of the 25 SSRI completers, 24 attended all
sessions with the psychiatrist and one attended three
sessions. Ninety-six percent of the patients reported tak-
ing the medication as instructed. All patients reported
refraining from parallel treatments throughout the study.
Patients were similarly satisfied with GC-MRT and SSRI

(assessed by the CSQ: Wald x250.35, df51, p50.56;
mean53.08, SD50.50, and mean53.19, SD50.85, re-
spectively) and found both treatments highly credible
(assessed by the CEQ; Wald x252.60, df51, p50.11;
mean58.00, SD50.95, and mean57.74, SD50.94, re-
spectively). Patients expected symptoms to improve by
55% and 58%, on average, in the GC-MRT and SSRI groups,
respectively (CEQ; Wald x250.48, df51, p50.49). Com-
pletion rates differed between groups (x258.87, df52,
p50.012), with higher attrition in the SSRI group (28.6%)
relative to the waiting list (8.6%) and GC-MRT (5.7%)
groups (x254.63, df51, p50.031, and x256.44, df51,
p50.011, respectively).

DISCUSSION

This study generated two key findings. First, comparably
large clinical effects were noted for GC-MRT and SSRI
treatments relative to a waiting list control group. Second, a
significant reduction in attentional threat processing oc-
curred only in the GC-MRT group, providing evidence of
cognitive target engagement.

GC-MRT-related symptom reductions replicate previ-
ous results (12, 18). This study extends previous results by
also showing acceptable treatment credibility and satisfac-
tion, comparable to that reported for SSRI treatment. Thus,
GC-MRT may offer an effective, low-cost treatment alternative.

The reduction in dwell time on threat in the GC-MRT
group reflects effective target engagement. This generalized
to a novel face set, viewed without music reinforcement.
Thesefindings are consistentwith previousGC-MRT studies
reporting effective target engagement (12, 19). Future studies
could evaluate the presence of such effects during real-life
social interactions. The present study was not powered to
detect group differences in mediation. One study reported a
small partial mediation effect of symptom reduction by re-
duction in dwell time on threat following GC-MRT training

FIGURE 2. Clinician-rated and self-reported social anxiety symptom severity, by group and timea
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(12). This outcome did not replicate in our study. A modest
correlation was only noted between dwell time on threat and
self-reported clinical change at the midtreatment assess-
ment. Larger studies are needed to evaluate potential me-
diation of clinical outcomes by reduced threat-related
attention. Analyses also indicate that SSRI treatment was
associated with lower depression relative to waiting list
control at the posttreatment assessment, a difference not
observed for GC-MRT. This may suggest an advantage of
SSRI treatment over GC-MRT in patients with comorbid
depression. This result corresponds with reported SSRI ef-
ficacy in depression (20) and with findings suggesting that
GC-MRT might not be effective for depression (21).

Adherence to, credibility of, and satisfaction with both
treatments was high and comparable, indicating that GC-
MRT was viewed as a viable treatment. The dropout rate in

the SSRI group (28%) is consistent with previous studies of
social anxiety disorderfinding rates in the range of 16%–37% (8,
25, 37). Dropoutwas lower in theGC-MRTgroup (6%) andwas
similar to the rate reported in a previous trial of GC-MRT for
social anxiety disorder (12). These results suggest that for pa-
tients with social anxiety disorder, GC-MRT may be better
tolerated than SSRI treatment.

Limitations of this study should be noted. First, waiting
list may be considered a weak control for the two active
treatments. An alternative design could use two control
groups, each linked to one of the active treatments (e.g., pla-
cebo pills for SSRI and noncontingent music for GC-MRT).
Without such a design, the comparable improvement in the
twoactive treatmentscouldbeviewedas reflectinga low-level,
nonspecific effect associated with many forms of treatment.
However, the relatively high response rates, comparable to

FIGURE 3. Gaze-contingent music reward therapy setup and analysis of dwell time on threata
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rates in previous controlled studies, is inconsistentwith such a
nonspecific effect (6, 12, 25, 38). An additional alternative
approach could utilize a noninferiority design comparing
GC-MRTtoeitherCBToranSSRI.Becauseprevious trialshad
shown efficacy using tight controls separately for SSRIs (6, 25,
38) andGC-MRT (12), we focused this study on comparing the
two treatments with a waiting list control condition. Second,
because itdidnotuseanoninferioritydesign, thepresent study
possesses insufficient statistical power to rule out differences
between GC-MRT and SSRI on symptom reductions. How-
ever, the selected sample size provided sufficient power to
detect a small tomedium effect size (f50.19) between the two
treatments, had such differences existed. Future studies could
determine whether a smaller but still significant difference
might exist between SSRI and GC-MRT. Third, this study did
not include a follow-up on treatment outcomes. This is an
important limitation given that SSRI continuation is recom-
mended for at least a year. Future studies could determine the
relative longer-term effects of these treatments. Finally, both
active treatments were limited in their overall clinical effec-
tiveness. Mean LSAS scores remained above the suggested
clinical cutoff at the posttreatment assessment, and less than
50% of patients showed reliable change. This outcome is
consistent with the literature on SSRI treatments for social
anxiety disorder (7) but is lower than that previously reported
for GC-MRT (12). The higher GC-MRT efficacy noted pre-
viously (12) could be attributed to differences in the enrolled
populations. Although baseline social anxiety scores were
similar in this and previous GC-MRT trials, it is possible that
because of potential randomization into pharmacological
treatment in this trial, a different patient profilewas attracted.

In summary, this randomized controlled trial is the first to
compare GC-MRT with SSRI treatment for social anxiety dis-
order.Theresults indicate that theclinicalefficacyofGC-MRTis
comparable to this first-line treatment. GC-MRT presents low
demands on patients, is short-term, and requires minimally
trained professionals, making it a viable treatment option. SSRIs
and GC-MRT may engage different mechanisms to reduce
social anxiety symptoms, consistent with differential effects on
comorbid depression. Hence, the two therapies may possess
additive therapeuticvalue for social anxiety.GC-MRTandSSRIs
could be combined or sequenced, consistent with recommen-
dationstoinitiatetreatmentforsocialanxietywithapsychosocial
intervention (39). GC-MRT could also serve as an alternative
treatment for patients unwilling or unable to receive pharma-
cological treatment (e.g., pregnant or breastfeeding women,
patients concerned about medication side effects) or CBT.
Currently, GC-MRT requires access to eye-tracking equipment
operated by trained staff. However, advances in telemedicine
following the COVID-19 pandemic are mirrored by advances in
remote eye-tracking applications (40), suggesting that GC-MRT
may become available even from home in the near future.
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Examination Questions for Attention Bias Modifi cation Treatment 
Versus a Selective Serotonin Reuptake Inhibitor Or Waiting List Control 

for Social Anxiety Disorder: A Randomized Clinical Trial

1. What was the primary clinical outcome of this study?

A. Results indicate that SSRI and GC-MRT show comparable effi  cacy in the treatment 

of social anxiety disorder according to clinician ratings 

B. Results indicate that GC-MRT is signifi cantly more eff ective than SSRI in the 

treatment of social anxiety disorder, according to self-reports

C. Results indicate that GC-MRT is as eff ective as a waiting-list control in the treatment 

of social anxiety disorder, according to self-reports

D. Results indicate that SSRI is signifi cantly more eff ective than GC-MRT in the 

treatment of social anxiety disorder, according to clinician ratings

2. What is the rationale for GC-MRT?

A. GC-MRT aims to reduce increased dwell-time on threatening (scowling) faces, a 

tendency implicated in the maintenance of social anxiety disorder, using online 

feedback on gaze behavior 

B. GC-MRT aims to change the way people with social anxiety behave in social 

situations, using talk therapy

C. GC-MRT aims to increase feelings of self-effi  cacy, found to be lowered in people 

with social anxiety disorder, using role-play techniques

D. GC-MRT aims to reduce general attentional defi cits, identifi ed in social anxiety 

disorder using eye-tracking technology

3. What were the fi ndings regarding depression in this study?

A. SSRI treatment was more eff ective than a waiting-list control in the treatment of 

depressive symptoms, while no such diff erence was found for the GC-MRT group 

B. No diff erences were found between the groups in relation to depressive symptoms. 

C. Both GC-MRT and SSRI were equally eff ective when compared to a waiting-list 

control in relation to the treatment of depressive symptoms.

D. None of the above
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