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A central tenet shared by many cognitive models of
psychopathology is that biases in basic information
processing mechanisms causally contribute to clinical
symptomatology. The nature of the proposed information
processing biases varies across models and clinical con-
ditions, and may involve selective patterns of memory,
interpretation, expectancy, or attention. Consistent with
influential cognitive accounts of anxiety dysfunction,
there is now compelling evidence that anxiety disorders
are characterized by an attentional bias that operates to
selectively favor the processing of threatening informa-
tion (1). In the most common assessment task used to
demonstrate this anxiety-linked attentional bias, partic-
ipants are required to identify small probe stimuli that appear
on-screen while they are presented with emotional threatening
and benign information in various screen locations. People
with anxiety disorders typically demonstrate relative
speeding to identify probes presented in the locus of the
threatening information, indicating that they selectively at-
tend toward this information. This anxiety-linked attentional
bias ismost evident for threatening information thatmatches
the hallmark concern of the anxiety disorder, being observed
for trauma-related threat information in posttraumatic stress
disorder, for feared stimuli in specific phobias, and for a
broader range of threat information in generalized anxiety
disorder. Insocial anxietydisorder, suchassessment taskshave
repeatedly demonstrated an attentional bias that operates to
favor the processing of socially threatening information, such
as photographic images of angry faces (2).

While such findings are consistent with the hypothesis
that attentional bias to threat causally contributes to dysfunc-
tional anxiety, no such causal inference can be drawn from the
observation that anxiety disorders are characterized by at-
tentional bias to threat. Attentional bias modification (ABM)
procedures were initially developed with the aim of testing
this causal hypothesis, by experimentally inducing differ-
ential attentional bias and testing whether this manipulation
affected anxiety symptomatology. For this purpose, a training
contingency was introduced into the probe-based assessment
task, such that probes predominantly appeared in the locus of
the information that it was hoped participants would conse-
quently come to attend toward. Early work confirmed that
attentional bias could be modified in this way, and also verified
the causal hypothesis by demonstrating that such attentional

bias modification had an impact on the severity of anxiety
symptoms (3). This led to the development of candidate
anxiety interventions that therapeutically harnessed this
early ABM approach. Supportive early findings consolidated
the field (4, 5), but were followed by considerable incon-
sistency, as studies varied in the degree to which procedures
intended to modify attentional bias successfully did so and,
perhaps in consequence, also varied in the degree to which
dysfunctional anxiety was attenuated (6, 7).

Many ABM studies to date have been compromised by
limitations that are overcome by the illuminating study re-
ported by Arad et al. in this issue of the Journal (8). For one
thing, the great majority of prior studies have delivered vari-
ants of the above-described probe-based ABM approach. In
recent years, the psychometric adequacy of this approach has
come into question (9), suggesting the possibility that vari-
ability in findings could, in part, reflect poor psychometric
reliability of the tasks employed. A second limitation is that
the methods used to train
change in attentional bias
have been relatively unso-
phisticated, based on the
hope that simply intro-
ducingacontingencysuch
as positioning probes dis-
tally from threat infor-
mation would suffice to
attenuate attentional bias to threat. Third, prior studies seeking
to determine whether ABM can deliver therapeutic benefits to
people with social anxiety disorder have seldom employed
designs that permit comparison with established treatments.
Fourth, such studies have seldom included formal evaluation of
clinical acceptability. Thework of Arad et al. reported here is to
be commended for overcoming each of these prior limitations.

In their nicely designed, preregistered ABM study, Arad
et al. employ a training variant of a new attentional bias as-
sessment approach, which their previous research has con-
vincingly shown to have far higher internal reliability than is
the case for the probe approach (10). In this previouswork, the
researchersmonitored eye gaze as participants freely viewed
60differentmatrices, eachcomprisingeightneutral faces and
eight threatening faces displaying negative emotion. Relative
to healthy control subjects, participants with a clinical di-
agnosis of social anxiety disorder were found to demonstrate
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significantly longer gazedwell times on the threatening faces,
confirming operation of an attentional bias favoring threat.
Importantly, the internal reliability of this new eye gaze
assessment measure of attentional bias was found to be high,
consistently exceeding 0.8. The psychometric reliability of
this approach was confirmed by the present study, in which
Cronbach’s alpha was again reassuringly high (ranging from
0.81 to 0.93). A second major strength is that the training
approachusedbyAradet al. tomodify attentional bias in their
ABM study draws constructively on the established princi-
ples of operant conditioning (11). Specifically, whenever par-
ticipants attended to the angry faces, this elicited the aversive
consequence of disrupting themusic they had chosen to listen
to, whereas attending away from these threat stimuli and
toward the benign faces elicited the rewarding consequenceof
musiccontinuity.Theresultingchange inattention,asrevealed
byeyegazedwell time, isverystriking indeed. Incorporationof
operant conditioning into the ABM approach across future
studiesseemslikely toenhancethecapacity todriveattentional
bias change, potentially eliminating prior inconsistency in the
degree to which intended ABM procedures successfully elicit
the intended change in attention. A third major strength of
Arad and colleagues’ study is that the therapeutic impact of
ABM was directly compared to that of treatment with a se-
lective serotonin reuptake inhibitor (SSRI), in addition to a
waiting list control condition. This design feature greatly in-
creases clinical value, by enabling the authors to gobeyond the
claim that the ABMprocedure had therapeutic impact, to also
conclude that its clinical value was comparable to that of a
well-established first-line treatment for social anxiety disor-
der. This is an extremely important finding, warranting the
inference that ABM has completed its transition from an ex-
perimental procedure to an established treatment for social
anxiety. The fourth strength of the study is that it carefully
evaluated clinical acceptability of the ABM approach and,
again, thefindingsprovide reassurance in this regard.Not only
did recipients give equivalent ratings for the credibility of both
treatments, and express equivalent satisfaction with each, but
attrition rates were substantially lower among those who re-
ceivedABMthan for thosewhoreceived theSSRI intervention,
further supporting acceptability of the ABM treatment.

Of course, the study is not without its limitations, and one
hopes that future research will address some of the remaining
issues that could usefully be considered. One limitation is
that Arad and colleagues’ report provides outcome data only at
midtreatmentand immediateposttreatmentassessmentpoints,
so the maintenance of the reported treatment gains cannot yet
be determined. I anticipate that thiswill be reported in a future
publication, and follow-up data will show whether a single
12-week ABM intervention is sufficient to yield enduring
clinical gains, or whether there may be value in delivering
top-up ABM sessions to sustain these gains. Given rapid
advances in eye movement assessment technology, which is
increasingly being integrated into regular laptop computers, it
may soon be possible for such top-up sessions to be completed
at home, if it is determined that they could be beneficial. A

second limitation of the study is that while the sample size
permits appropriate power to assess and contrast the efficacy
of the treatment conditions, it is not large enough to
adequately test the hypothesis that the attentional change
produced by the ABM procedure mediated symptom im-
provement (12). Larger samples in future replications and
extensions could enable this. A third question of potential
clinical importance that remains unanswered by the present
study is whether or not the two treatments may potentially
have additive therapeutic value. As the authors convincingly
argue, it can reasonably be assumed that the mechanisms
through which SSRIs and ABM deliver their therapeutic
benefits are independent. Consequently, it is plausible
that the combination of the SSRI and ABM interventions
may potentially yield better clinical outcomes than either
intervention alone. Empirically evaluating this possibil-
ity, with the aim of maximizing treatment efficacy, now
becomes a worthwhile objective.

As the above comments indicate, the timely and valuable
study reported here by Arad et al. represents a very sig-
nificant step forward.The authors cleverly remediate some
of the main limitations associated with prior ABM re-
search, clearly validate a powerful new method of ma-
nipulating attentional bias, and convincingly demonstrate
the clinical utility of this ABM approach in the treatment of
social anxiety disorder. In addition to providing firm jus-
tification for the future clinical use of this ABM intervention
in the treatment of social anxiety disorder, I anticipate that
Arad and colleagues’ work will stimulate interest in adapting
this new ABM procedure to target the types of information
implicated in the types of attentional biases that characterize
different clinical conditions, including not only other anxiety
disorders but also depression (13), eating disorders (14), and
addictions (15). Thus, the commendable contributions of Arad
and colleagues have brought the ABM field to an important
juncture, and I very much look forward to looking back on
this juncture from the perspective of the future advances en-
abled by their work, which I am quite certain will follow in its
wake.
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