DEPRESSION AND ANXIETY 32:383-391 (2015)

Review

QUANTITATIVE EVALUATION OF THE CLINICAL
EFFICACY OF ATTENTION BIAS MODIFICATION
TREATMENT FOR ANXIETY DISORDERS

Marian Linetzky, M.A.,'* Lee Pergamin-Hight, M.A.,! Daniel S. Pine, M.D.,? and Yair Bar-Haim, Ph.D.!

Background: Attention bias modification treatment (ABMT) is a novel treat-
ment for anxiety disorvders. Although a number of other meta-analytic reviews
exist, the purpose of the present meta-analysis is to examine issues unaddressed
in prior reviews. Specifically, the review estimates the efficacy of ABMT in
clinically anxious patients and examines the effect of delivery context (clinic
vs. bome) on symptom reduction. Methods: A literature search using Psych-
Info and Web of Science databases was performed. Only randomized controlled
trials (RCTs) examining dot-probe-based ABMT in clinically diagnosed anx-
ious patients were included. From 714 articles located through the search,
36 ABMT studies were identified and 11 studies met inclusion criteria (N
= 589 patients). Results: ABMT was associated with greater clinician-rated
reductions in anxiety symptoms relative to control training: between-groups
effect (d = 0.42, P = .001, confidence interval (CI) = 0.18-0.66), contrast
of within-group effects (Q = 7.25, P < .01). More patients in the treatment
group no longer met formal diagnostic criteria for their anxiety disorder post-
treatment relative to patients in the control condition (P < .05). Analyses of
patients’ self-reported anxiety were nonsignificant for the between-groups con-
trast (P = .35), and were at a trend level of significance for the contrast be-
tween the within-group effects (P = .06). Moderation analysis of the between-
groups effect revealed a significant effect for ABMT delivered in the clinic
(d=0.34, P = 0.01, CI = 0.07-0.62), and a nonsignificant effect for ABMT
delivered at bome (d = —0.10, P = 0.40, CI = —0.33-0.13). Conclusions: The
current meta-analysis provides support for ABMT as a novel evidenced-based
treatment for anxiety disorders. Overall, ABMT effects are mainly evident when
it is delivered in the clinic and when clinical outcome is evaluated by a clinician.
More RCTs of ABMT in specific anxiety disorders are warranted. Depression
and Anxiety 32:383-391, 2015. © 2015 Wiley Periodicals, Inc.
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attentional biases in anxiety.’?) ABMT utilizes
computer-based attention training protocols to implic-
itly modify biased attentional patterns in anxious indi-
viduals. Much of the anxiety-related research on ABMT
has been conducted within the framework of experimen-
tal psychopathology, mostly conducted with volunteers
free of symptoms or in subclinical populations (e.g., El-
dar and Bar-haim;® Dandeneau et al.;* but see Heeren
et al.;l). This work has applied various adaptations of
multi{)le cognitive tasks (Dandeneau et al.;* Bar-Haim
et al.;1% Waters et al.l’}).

Four published meta-analyses have examined the ef-
fects of attention bias modification on symptoms, as
a group reporting small-to-medium effect sizes.[®1!
However, each of these meta-analyses reports a variety
of effects and moderator analyses that are based on di-
verse inclusion criteria in terms of psychiatric disorders
(e.g., anxiety disorders, depression, substance abuse), tar-
get populations (clinical, subclinical, healthy), cognitive
tasks utilized to modify attention bias (e.g., dot-probe,
spatial cueing, visual search), or context of ABM'T de-
livery (e.g., laboratory, over the Internet). Clearly, the
extant corpus of ABMT research and its previous meta-
analytic reviews played an important role in elucidat-
ing potential mechanisms and boundary conditions of
ABMT. However, prior reviews do not focus specifically
on results in clinically affected patients. As a result, no
review provides a direct meta-analytic test of the utility
of ABMT as a stand-alone treatment for clinical anxiety
disorders. Such information can only be derived from a
specific analysis of randomized controlled trials (RCT')
of ABMT in clinically diagnosed anxiety patients that
collected standardized data on anxiety symptoms before
and after treatment. Only one ABMT type, based on the
dot-probe task, generates sufficient data from RCTss to
support a meaningful meta-analysis of the efficacy of a
specific treatment protocol. Surely, the previous meta-
analyses address such specifications by considering type
of task or clinical status as moderators.*'!l However,
these moderators were tested either across varied pop-
ulations (e.g., clinical and nonclinical), or aggregated
across different ABMT tasks (e.g., dot-probe, spatial
cueing, visual search). Thus, the efficacy of ABMT for
clinical anxiety disorders using one standardized ABMT
technique (i.e., the dot-probe) remains unreported.
For instance, even in the careful, thorough review by
Mogoese et al., where most relevant moderators were
tested, the single, most critical effect size, from stud-
ies in patients, was not reported. That is, when testing
for the effect of clinical versus subclinical population,
nondot-probe studies were included. Furthermore, all
other moderators, such as task-type or delivery setting,
were aggregated across clinical and subclinical popula-
tions.

Twelve RCTs of ABMT in clinically diagnosed anx-
iety patients were published to date. Eleven of these
RCTs used variants of the dot-probe task as means of
attention bias modification (cf. Waters et al.[’]).[12-22]
Here, we provide a meta-analysis of these 11 dot-
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probe-based RCTs estimating the combined effect sizes
of between-groups effects, indicative of the effects of
ABMT above and beyond placebo training protocols;
as well as contrasting combined within-group effects,
providing an overall estimate of the magnitude of treat-
ment effects. To provide a direct estimate of the effi-
cacy of ABMT for anxiety disorders in what appears to
be the most evidence-grounded treatment protocol, we
only include studies: (1) with formally diagnosed anxiety
patients; (2) using RCT designs; (3) exclusively target-
ing threat-related attention patterns; (4) assessing clini-
cal symptoms before and after treatment; and (5) using
the dot-probe task for attention bias modification. Be-
cause some of the more recent RCT's used internet deliv-
ery of ABMT rather than the more classic in-clinic/lab
settings, we also examined delivery context (clinic vs.
home) as a moderator for the effect of ABMT on anxiety

symptoms.

METHOD

LITERATURE SEARCH AND INCLUSION
CRITERIA

Studies were searched using Psychlnfo and Web of Science
databases with the keywords "attentional training" or "attention mod-
ification” and anxiety. In addition, the references lists of published
meta-analyses on ABM were systematically reviewed, and a search of
publications by leading researchers in the field was also conducted.
Studies were selected using the following inclusion criteria: (1) the
study was published in the English language prior to January 2014; (2)
the participants were formally diagnosed with a primary anxiety dis-
order according to DSM criteria; (3) the study delivered ABMT using
the dot-probe task; (4) the study investigated the impact of ABMT in
a randomized double-blind controlled trial (RCT); and (5) the study
reported data on the impact of ABMT on anxiety that allowed a com-
putation of an effect size (i.e., reported data on anxiety symptoms col-
lected before and after treatment). Finally, studies that administered
ABMT alongside another intervention such as cognitive behavioral
therapy (CBT) were excluded.”*!

The initial search yielded 714 articles, from which 36 were identified
as potentially eligible for inclusion in the meta-analysis. Eleven studies
met the inclusion criteria collectively reflecting an accumulation of 589
participants across samples. A flow diagram of samples selection as well
as number and reasons for exclusions are provided in Fig. 1.

DATA EXTRACTION AND META-ANALYTIC
PROCEDURES

Means, standard deviations or standard errors, and F, ¢, and
P values were extracted from the text and tables of the included pa-
pers to generate Cohen’s d effect size index for both between-groups
effects and within-groups effects. For the berween-groups effect (ABMT
vs. control), we computed the difference in means between the two
conditions at posttreatment divided by their pooled standard devia-
tion, for posttreatment assessment and, if available, also for follow-up
assessment. Positive values reflect greater improvement in symptoms
or reduction in bias scores in the ABMT condition compared to the
control condition. Negative d values reflect the opposite pattern. To
estimate within-group treatment effects, we computed Cohen’s d as the
difference in means from pre- to posttreatment or from pretreatment
to follow-up within each group (ABMT, control), divided by the stan-
dard deviation of the measurement before treatment.># Positive values
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Figure 1. Flow diagram of sample selection process.

reflect reduction in symptoms or attention bias scores over time,
whereas negative values reflect the opposite patterns. Q-tests were used
to compare the magnitudes of these two within-group effects. The ef-
fect of ABMT delivery context as a moderator was evaluated using the
Q-test for within-group contrasts.

To estimate the potential magnitude of a “file-drawer problem,”
fail-safe numbers were computed for main effects, representing the
number of studies with average sample size and nonsignificant out-
comes that would be required to bring the combined effect size of
the meta-analysis down to a nonsignificance level.?’] Further consid-
eration of the possible impact of publication bias (e.g., trim-and-fill
method) was not possible due to the small number of samples. [2¢]

All analyses were carried out using the Comprehensive Meta-
Analysis software, version 2.002 (Biostat, Englewood, NJ). Because
the extracted data were heterogeneous, effect sizes were calculated in
the context of random effects model, which is also considered to be
more conservative than fixed effect model.

OUTCOMES

The effect of ABMT on anxiety symptoms was estimated for
three types of outcomes: (1) clinician-rated measures; (2) self-reported

measures; and (3) change in diagnostic status (i.e., number of pa-
tients no longer meeting criteria for their primary anxiety diagnosis).
We also evaluated treatment effects on attention bias scores and on
self-reported depression. To enhance consistency, when studies used
more than one measurement scale in one of the above-described out-
come types, we selected the scale typically considered the “gold stan-
dard” measure for the specific disorder. For example, we used the
Liebowitz Social Anxiety Scale (LSASP7)) in studies of social anxiety
disorder (SAD), Spielberger’s Trait Anxiety Inventory (STAI-T?8]) in
studies of generalized anxiety disorder (GAD), and the Beck Depres-
sion Inventory (BDI-TI?%)) as a measure of depression.

RESULTS

Out of the 11 studies included in the meta-analysis,
eight studied ABMT for SAD,I*18120-22] one for
GADU one for posttraumatic stress disorder,!'3]
and one for a group of pediatric anxiety disorders
(SAD, GAD, specific phobia, and separation anxiety
disorder).!?l ABMT was delivered through an average
of 7.82 sessions across studies (range = 4—14 sessions),
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TABLE 1. Standard difference in means within groups for clinician-ratings and self-reported measures of anxiety

Cohen’s d Standard Difference in Means with 95% confidence

Study Clinician-rated Self-reported interval for self-reports
ABMT
Schoorl et al. 2013 0.95%* -
Amir et al. 2009a 1.29%* 1.53%%* o
Amir et al. 2009b 1.71%* 1.92%* —
Boettcher et al. 2013 - 0.527 O
Bunnell et al. 2013 0.59* 1.46%* _ o N
Calbring et al. 2012 - 0.22 S
Heeren et al. 2012 - 1.16%** S S
Neubauer et al. 2013 - 0.17 —_—
Boettcher et al. 2012 - 0.80** o
Eldar et al. 2012 0.86** 0.48+ o
Schmidt et al. 2009 0.58* 0.66* 0—1
Overall effect size 1.00%** 0.89**

(N=131) (N=247) -
Control
Schoorl et al. 2013 0.54+ -
Amir et al. 20092 0.30 0.29 —_—
Amir et al. 2009b 0.48+ 0.85%* O
Boettcher et al. 2013 - 0.77** _
Bunnell et al. 2013 0.65* 0.47 s
Calbring et al. 2012 - 0.35 S N S
Heeren et al. 2012 - 0.90** -
Neubauer et al. 2013 - -0.14 N N
Boettcher et al. 2012 - 0.62* S S
Eldar et al. 2012 0.44 0.58* .
Schmidt et al. 2009 0.12 0.23 —_—
Overall effect Control 0.42%* 0.49** -

(N=140) (N=249)

-2.00

-1.00 0.00 1.00 2.00

ABMT = attention bias modification treatment. ¥ P<0.10 * P<0.05 **pP<0.01.

with mean total number of trials of 1603 (range = 1280-
2976). All the effect sizes reported here were tested for
outliers, and no outliers exceeding standardized effect of
+2.5 were found.

ANXIETY SYMPTOMS

Within-group effects for individual studies are reported
in Table 1. Between-groups effect sizes of the difference
between ABM'T and control at posttraining are pre-
sented in Table 2.

Clinician-Ratings. The overall between-groups
combined effect size based on clinician-rated measures
of anxiety was significant, d = 0.42, P = .001, CI =
0.18-0.66, k = 6, fail-safe number = 14. Within-group
effects indicate that ABMT is associated with significant
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and greater reductions in anxiety symptom (4 = 1.00,
P <.001,95% CI=0.65-1.35, k = 6), relative to control
training (4 = 0.42, P < .001, CI = 0.19-0.65, k = 6),
Q = 7.25, P < .01. Fail-safe number analysis suggests
that this effect could be reduced to insignificance with
the addition of 108 new studies with null results for
the ABMT group and with 15 new studies with null
results for the control group. Finally, the combined
number of patients no longer meeting DSM criteria for
an anxiety disorder following ABMT was significantly
higher relative to the number of patients no longer
meeting diagnostic criteria for their anxiety disorder in
the control training condition, 4 = 0.40, P < .05, CI =
0.02-0.78, k = 8, fail-safe number = 14.

Self-Reports. The overall combined between-groups
effect at posttreatment was nonsignificant (4 = 0.08,
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TABLE 2. Standard difference in means between groups for clinician-ratings and self-reported measures of anxiety

Clinician—rateg()hen sSa;l f-report Standard Difference in Means with 95%

Study confidence interval for self-report
Clinic
Amir et al. 2009a 0.72% 0.737 —
Amir et al. 2009b 0.80%* 0.32 B
Bunnell et al. 2013 -0.07 0.30 = 3
Heeren et al. 2012 - 0.09 5
Eldar et al. 2012 0.58 0.09 ™
Schmidt et al. 2009 0.57% 0.60F 5 \
Overall effect size Clinic 0.53%* 0.34*

(N=169) (N=207) -
Home
Schoorl et al. 2013 0.24 -
Boettcher et al. 2013 - -0.18 {1
Calbring et al. 2012 - -0.15 (]
Neubauer et al. 2013 - -0.01 E
Boettcher et al. 2012 - 0.00
Overall effect size Home 0.24 -0.10

(N=102) (N=289)
Overall effect size 0.42%* 0.08

(N=271) (N=496)

-1.00 -0.5 0 0.5 1.00

SAD=social anxiety disorder; PTSD=post-traumatic stress disorder; GAD=general anxiety
disorder; Mixed=sample included SAD, GAD, separation anxiety disorder and specific phobia.

TP<0.10 *P<0.05 **P<0.01.

P=.35,Cl=-0.09-0.26, k = 10), as was the combined
betrween-groups effect at follow-up (d = 0.23, P = .18, CI
= —0.10-0.57). For within-group combined effects, both
ABMT (d=0.89, P <.001, CI = 0.52-1.26) and control
training (d = 0.49, P < .001, CI = 0.29-0.69) showed
significant reductions in symptoms. However, the dif-
ference between the two conditions was nonsignificant,
Q = 3.49, P = 0.06, with a trend for greater reduction
in ABMT relative to control training. Within-group ef-
fect sizes for studies reporting a follow-up measurement
(k = 8, mean time to follow-up =12.62, range = 2—
16 weeks) revealed a similar pattern of results to that
observed at posttreatment (ABMT: 4 = 1.10, P < .001,
CI = 0.54-1.66; control training: 4 = 0.54, P < .001, CI
=0.32-0.75), Q = 3.43, P = .06.

ATTENTION BIAS

The overall combined effect size for between-groups
contrasts posttreatment reflects significantly lower at-
tention bias score in the ABMT relative to the control
condition, d = 0.61, P < .05, CI = 0.09-1.12, £ = 8,
suggesting that ABMT produces greater reductions in
threat-related attention bias than control training. Com-
bined within-group effects indicate that ABMT produces

significant and greater reductions in attention bias (d =
0.85, P < .01, CI =0.24-1.46, k = 7), relative to control
training (d = 0.04, P = .76, CI = —0.20-0.27, k = 7),
Q =5.89, P < .05 (Table 3).

MODERATION OF ABMT EFFECTS BY DELIVERY
CONTEXT: CLINIC VERSUS HOME

Based on the number of available studies, meta-
analysis of this moderation was viable only for self-
reported measures of anxiety. We examined the
combined between-groups effects separately for studies
conducted in the clinic (k = 6) and studies conducted
at home over the Internet (k¢ = 4), see Table 2. These
analyses revealed a significant effect for studies con-
ducted in a clinic setting (4 = 0.34, P = .01, CI = 0.07-
0.62), indicating less anxiety symptoms post-ABMT rel-
ative to control training. Nonsignificant effect was found
for studies delivering ABMT at home over the Internet
(d=—-0.10, P = .40, CI = —0.33-0.13). The difference
between the magnitudes of these effects was significant,
Q=5.85P<.05.

To probe whether this context dependent difference
in symptom reduction may be mirrored by greater
reductions in attentional threat bias in participants who

Depression and Anxiety
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TABLE 3. Standard difference in means within groups for attention bias scores

Standard Difference in Means with 95% confidence interval

Study Cohen’s d for attention bias scores
ABMT
Amir et al. 2009a 0.86%* ——
Amir et al. 2009b 0.85%* —_—{—
Boettcher et al. 2013 041 i
Heeren et al. 2012 1.89%* —H
Boettcher et al. 2012 0.00 e
Eldar et al. 2012 2.00%* —]
Schoorl et al. 2013 -0.07 —_—{h—
Overall effect size 0.85%* q
(N=194)
Control
Amir et al. 2009a -0.22 —{—
Amir et al. 2009b 0.31 -]
Boettcher et al. 2013 -0.08 —{—
Heeren et al. 2012 -0.30 e
Boettcher et al. 2012 -0.18 ——
Eldar et al. 2012 0.58%* {
Schoorl et al. 2013 0.06 —
Overall effect Control 0.04 -
(N=202)
-2.00 -1.00 0.00 1.00 2.00
ABMT = attention bias modification treatment. P<0.10 *P<0.05 **P<0.01.
received ABMT in the clinic relative to those who re- DISCUSSION

ceived it at home over the Internet, we also examined
the influence of this moderator on the combined between-
groups effects of attention bias posttreatment. A signifi-
cant effect of reduction in attention bias was found for
studies conducted in a clinic setting (d =1.27, P < .01, CI
= 0.41-2.14, k = 4), indicating less attention bias post-
ABMT relative to control training, whereas a nonsignif-
icant effect was found for studies delivering ABMT at
home over the Internet (d = 0.07, P=.72, CI = —0.30-
0.43, k = 4). The difference between these effects was
significant, Q = 6.33, P < .05.

DEPRESSION SYMPTOMS

The combined berween-groups effects were not signifi-
cant (d = —0.02, P= .88, CI = —0.23-0.20, k = 9). The
combined within-group eftect sizes of change in depres-
sion symptoms from pre- to posttreatment were signifi-
cant, both for the ABMT condition (4 = 0.41, P < .001,
CI = 0.22-0.60) and the control training condition (d =
0.32, P < .01, CI = 0.10-0.53). The difference between
these effects was not significant, Q = 0.37, P = .54.

Depression and Anxiety

The current meta-analysis suggests that ABMT is
a clinically beneficial treatment for anxiety disorders.
A significant, medium size between-groups effect was
found for clinician ratings of anxiety reflecting greater
posttreatment improvement in ABMT relative to con-
trol treatment. Between-groups effects of change in anx-
iety measured with self-reports were found only for stud-
ies conducted in a clinic setting, whereas the overall effect
for self-reported measures was not significant. Possible
reasons and potential implications of this pattern of re-
sults are discussed below. The between-groups effects
found here directly reflect the added therapeutic value
of ABMT relative to placebo training, and are notable
in light of the control used in the RCTs included in
the meta-analysis. Many RCTs of psychological treat-
ments for anxiety disorders employ control conditions
that poorly match the treatment group.*%3!l Relative to
such studies, ABMT studies include tighter experimen-
tal control in which the procedures in the experimental
treatment closely resemble those in the control treat-
ment. Importantly, the combined number of patients
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no longer meeting DSM criteria for their anxiety dis-
order following ABMT was significantly higher relative
to the control condition. Contrasting within-group ef-
fect sizes suggests large overall therapeutic effects fol-
lowing ABMT relative to control training. Indeed, all
ABMT effects, across all samples, were associated with
some improvement in clinical status (see Table 1, all
samples aligned greater than zero), highlighting the po-
tential therapeutic effect of ABMT even in studies that
failed to find a significant between-groups effect above
and beyond placebo. Additionally, the effects of symp-
toms reduction are corroborated by treatment effects of
attention bias change, showing significant and greater
reductions in attention bias in ABMT relative to con-
trol training. Finally, there is a preliminary indication
that therapeutic gains are maintained at a few months
follow-up. Taken together, the current meta-analysis in-
dicates significant treatment gains following ABMT for
clinically anxious patients.

The meta-analysis revealed that treatment effects of
ABMT were more pronounced in clinician-reported
than in self-reported measures. Clinician-rated mea-
sures may be more sensitive to clinical change than
self-reported measures.*?) Alternatively, self-reported
change in symptoms may evolve more slowly over time
than changes on clinician-rated measures. Moreover,
some self-report instruments used in ABMT studies may
fail to capture meaningful symptomatic changes across
the short duration of the intervention. For instance,
some of the employed inventories require participants
to report the symptoms that they generally experience
rather than the symptoms they currently experience.
Thus, participants’ self-reports collected immediately
following ABMT may reflect, at leastin part, the anxiety
they have experienced prior to the intervention. To dis-
tinguish between these alternative possibilities, future
studies may wish to: (1) utilize self-reported measures
that emphasize and focus on current symptoms; and (2)
examine symptom change with a longer time interval at
follow-up.

Although therapeutic effects were significantly atten-
uated in control training conditions relative to ABMT,
these control trainings were still associated with sig-
nificant reduction in anxiety symptoms. These reduc-
tions could reflect expectancy or other known effects of
placebo as well as other nonspecific treatment effects.
None of the included studies evaluates the degree to
which sham-ABMT delivers therapeutic benefits above
and beyond the benefit produced by other control treat-
ments, such as pill placebo. Future research comparing
sham-ABM'T with other active and control conditions
could shed light on this issue. It is conceivable that the
typically used control condition in ABMT studies in fact
enhances general attention controll®*!; or provides re-
peated exposure to the minor threats engraved in each of
the probe detection trials and could thus trigger desensi-
tization and extinction processes.!'”) These possibilities
could be clarified in mechanistic research designed to
estimate the potential contributions of such processes to

the overall therapeutic effect of ABMT. It also appears
that time may be ripe for RCTs that directly contrast
the efficacy of ABMT and other first-line treatments for
anxiety disorders (i.e., CBT and Selective Serotonin Re-
uptake Inhibitor (SSRI)). It is conceivable that in such
designs, in which patients are not presented with the pos-
sibility of being assigned to a placebo condition, ABMT’s
overall effects could increase.

Asanew treatment with increasing evidence-base sup-
port, question arises on the scalability of ABMT. Being
computer based, one potential avenue for scalability is
use of the Internet or alternative installations to deliver
ABMT away from the clinic at patients’ homes. How-
ever, the current moderator analysis regarding delivery
context suggests that the self-reported effect of ABM'T
found in the clinic attenuates to nonsignificance when
ABMT is delivered at home. Various factors could ex-
plain this finding. When performed in the home unob-
served by clinicians or staff, patients may fail to optimally
attend to the ABMT task and training schedule, thereby
reducing its effect. Factors, such as external noise, pos-
ture during training, illumination, general attentiveness,
and potentially competing tasks, are carefully monitored
in the clinic. Such factors could further reduce the effi-
cacy of ABMT delivered in the home context. Indeed,
attention bias combined effects were also moderated by
delivery context, with only studies conducted in a clinic
setting, but not the home setting, showing significant
reduction in attention bias. Thus, attenuated clinical ef-
fects found for home-delivered ABMT might reflect at-
tenuated effects on threat-related attention bias in this
setting.

Other factors related to delivery context could further
impact ABMT. For example, benefits may accrue when
anxious patients approach clinics for treatment, meet
with staff, and perform ABMT while being monitored.
For instance, the act of attending a clinic could instill
hope in a patient and create an expectancy of improve-
ment that interacts with active ABMT. Alternatively,
ABMT may interact with particular aspects of clinic vis-
its among patients with anxiety disorders. Specifically,
ABMT delivered in a clinic may promote exposure, and
the lack of such an exposure element in home-based
ABMT could attenuate efficacy. Available data provide
indirect support for this possibility; in one Internet-
based ABMT study, Kuckertz et al.?¥ found that par-
ticipants instructed to activate their social anxiety fears
prior to each ABMT session demonstrated significantly
greater anxiety reductions than participants receiving
ABMT without these additional instructions. Directing
patients to undergo exposure could potentiate the effects
of ABMT, and this could account for the enhanced ef-
ficacy of ABMT conducted in a clinic as opposed to a
home-based setting. Future studies could explicitly test
this hypothesis. Of note, ABMT delivery in any con-
text still requires far less resources than other common
psychological treatments for anxiety (e.g., CBT), sug-
gesting that ABMT for anxiety disorders delivered in
the clinic also has potential advantages. Furthermore,

Depression and Anxiety



390 Linetzky et al.

although beyond the scope of the current meta-analysis,
there are promising indications that ABMT may be a
useful add-on to CBT.[2%3]

The current meta-analytic findings highlight the im-
portance of providing a direct proof for the presumed
therapeutic mechanisms underpinning ABMT. ABMT
is based on the notion that reduction in attention
bias toward threat via training drives the reduction in
anxiety symptoms.l*® Hence, attention bias change is
expected to have a tight association with reduction in
anxiety symptoms. Success in changing attention bias
is expected to have a moderating role on treatment ef-
tects. Unfortunately, despite the importance of this is-
sue, not all studies included in the present meta-analysis
reported pre- and posttreatment attention bias scores.
Examination of attention bias patterns in studies with
available data only provides indirect insights on the mech-
anism through which ABM'T reduces symptoms. First,
the combined between-groups effect size for posttreat-
ment attention bias indicates a significantly lower at-
tention bias score in the ABMT relative to the control
condition; this suggests that ABMT more effectively re-
duces threat-related attention bias than control training.
Second, a comparison of the combined within-group ef-
fects suggests that active ABMT produces significantly
greater reduction in attention bias than control training.
Finally, data on ABM'T delivery context (clinic vs. home)
reveal similar patterns for attention and anxiety symp-
toms. That is, a significant effect on attention bias was
found only for studies conducted in a clinic setting but
not for studies delivering ABMT at home over the In-
ternet. Importantly, however, these data only indirectly
model the relationship between changes in attention bias
and symptoms. A more direct evaluation requires a for-
mal meta-analytic moderation analysis, which cannot be
performed due to insufficient published data. To directly
test attention bias change as a moderator, ABMT sam-
ples could be divided into those that report significant
change in attention bias and those that do not. Separate
effect sizes of symptoms change could be computed for
each level of the moderator, and the difference between
these effects models the role of attention bias change as a
moderator of treatment outcome. Such analysis was not
viable due to the small number of studies that system-
atically reported attention bias scores. Researchers are
encouraged to report attention bias scores before and
after ABMT in future studies.l*”)

Some limitations and further suggestions for future
research can be noted. First, the relatively small num-
ber of RCTs of ABMT in clinical anxiety disorders
calls for additional research effort in this field. Second,
most RCTs are probably underpowered to detect the
reported between-groups effect (4 = 0.42). Power anal-
ysis for this between-groups effect (power = 0.80, al-
pha < 0.05) indicates that single studies should consist
of samples of at least 142 participants (71 per group)
to have enough power to detect a significant between-
groups effect. Thus, future RCTs should consider
larger samples if interested in establishing this particular
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effect. Third, clinician-rated measures yielded consider-
ably stronger findings than self-reported measures. This
difference may be attributed to the different distribution
of ABMT delivery context relative to each measure type.
Clinician-rated measures were reported mainly in stud-
ies conducted in a clinic. It is therefore recommended
that both types of measures be used in future RCTs of
ABMT, including in those delivered over the Internet.
Fourth, currently there are not enough RCT's that mea-
sured follow-up outcomes to enable a comprehensive
analysis of ABMT’s long-lasting effects. It is strongly
recommended that future studies include follow-up
measurements. Fifth, this meta-analysis included 11
RCT:s performed in clinically anxious patients with vari-
ous anxiety disorders. More RCTs for specific disorders
(e.g., GAD) could hopefully delineate specific ABMT
parameters for specific anxiety disorders.

In conclusion, the current meta-analysis provides sup-
port for ABMT as a treatment for anxiety disorders.
More focused research exploring the influence of deliv-
ery context and variables of disorder specificity is essen-
tial for the establishment of benchmark ABMT protocols
for anxiety disorders.

References marked with an asterisk indicate studies
included in the meta-analysis.
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