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Abstract
Background—Attention bias for socially threatening information, an empirically supported
phenomenon, figures prominently in models of social phobia. However, all published studies
examining this topic to date have relied on group means to describe attention bias patterns;
research has yet to examine potential subgroups of attention bias among individuals with social
phobia (e.g., vigilant or avoidant). Furthermore, almost no research has examined how attention
biases in either direction may predict change in symptoms as a result of treatment.

Methods—This study (N=24) compared responses to cognitive behavioral therapy (CBT) for
social phobia between individuals with avoidant and vigilant biases for threatening faces at
pretreatment.

Results—Participants with avoidant biases reported significantly and clinically higher symptom
levels at posttreatment than did those with vigilant biases.

Conclusions—These findings suggest that an avoidant attention bias may be associated with
reduced response to CBT for social phobia.

Keywords
attention biases; social phobia; treatment response

INTRODUCTION
Various theoretical models of social phobia suggest that attention biases help maintain the
disorder by enhancing the processing of negative information in social situations.[1–3] Such
enhanced processing not only results in increased anxiety for the current event and negative
expectations for future events, but also contributes to maladaptive beliefs about the
individual’s social performance. Most research to date has found socially phobic samples to
show increased vigilance or a bias to attend toward threatening information.[4–7] Such
biases, however, seem to be malleable. Recent studies have found that cognitive behavioral
therapy (CBT)[6,8] or attention retraining[9,10] can reduce vigilance biases, along with other
social phobia symptoms, in clinical samples. Indeed, individuals who received attention
retraining not only disengaged significantly faster from social threat cues after treatment, but
they also reported greater declines in anxiety symptoms and functional impairment as
compared to a placebo treatment.[9] This provides preliminary evidence that decreased
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attentional vigilance toward threat may serve as an important component of overall
treatment response for social phobia.

However, some research has also found evidence of attentional avoidance or a bias away
from threatening information in socially phobic individuals,[2,11,12] raising questions about
the uniformity of attentional biases in this population. A variety of factors could contribute
to the inconsistent pattern of findings across studies. First, these inconsistencies may reflect
methodological differences (e.g., variations in stimulus presentation duration or task type–
Stroop versus dot probe) among studies.[13,14] Indeed, unlike studies that found evidence of
vigilant biases, the two studies that show avoidant biases in socially phobic samples used a
dot probe task that paired socially threatening face images with pictures of household
objects, rather than images of neutral faces.[11,12] Second, consistent with a two-stage model
that proposes initial attentional vigilance followed by attentional avoidance,[13] studies may
have tapped attention at different stages, yielding variable results. A third possible
explanation for the mixed findings is individual differences in attention bias. Specifically,
subtypes of attentional bias (vigilant, avoidant) may exist within the broad diagnostic
category of social phobia. This latter possibility is of particular interest, because it holds the
potential to unite theoretical models of the disorder that emphasize different types of
attention bias: selective attention to cues of negative evaluation[3] versus directed attention
away from external threat cues.[2] Limited research to date has explored individual
differences in attention bias patterns among individuals with social phobia; indeed, the
exclusive use of group means to describe attention bias in prior research would have
obscured evidence of subgroups.

Understanding individual differences in attention bias patterns in social phobia is important
because affected individuals with vigilant versus avoidant attentional styles could show
distinctive patterns of response to varied treatments. For example, individuals who are
attentionally vigilant before treatment may be more likely than pretreatment attentional
avoiders to respond well to exposure-based therapies, given that optimal treatment response
is thought to occur when participants are fully present and aware of the exposures.[15,16]

Furthermore, prior research shows that distraction, which can be conceptualized as
facilitating avoidance, may inhibit extinction learning.[17,18] Whether an avoidant attentional
bias similarly interferes with adaptive responding to exposure therapy is unknown. To
examine this possibility, this study tested the hypothesis that pretreatment attentional
vigilance for and avoidance of threat cues would differentially predict treatment response to
exposure-based CBT for social phobia. It was predicted that individuals who showed a
pretreatment avoidant bias would have a poorer treatment response.

METHODS
PARTICIPANTS

Participants were recruited via two outcome studies. The first (N=75) was a randomized
clinical trial comparing the effectiveness of virtual reality exposure therapy (VRE),
Cognitive Behavioral Group Therapy, and a waitlist control as a treatment for social phobia.
The second study (N=10) examined amygdala activity as a predictor of treatment response
to VRE in the context of an uncontrolled clinical trial. The attention bias task was
introduced toward the end of the first study and was included from the beginning of the
second study. Across these two studies, all participants who completed the attention bias
task and received VRE were included (Study 1, n=14; Study 2, n=10). Recruitment
procedures, treatment, and assessment protocols were identical across the two studies, with
the exception that individuals in the second study completed an fMRI scan at pre- and
posttreatment.
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Participants comprised 24 individuals diagnosed with social phobia, with almost one third
(n=9) meeting criteria for the generalized subtype. The sample was predominantly male
(71%, n=17) with an average age of M=41.38, SD=11.26. Participants self-identified as
European American (46%, n=11), African American (25%, n=6), Latino (8%, n=2), and
Asian American (8%, n=2). The remaining (13%, n=3) participants reported their ethnicity
as “Other.” The sample was well educated, with 71% having completed college; 58%
reported being married. Most were middle class; 58% had an annual income of $50,000 or
more. Informed consent was obtained from all participants before enrollment in the study.

MATERIALS
Social phobia symptoms were assessed with the Liebowitz Social Anxiety Scale [LSAS[19]].
The LSAS is a 24-item self-report instrument that measures fear and avoidance experienced
in a variety of social and performance situations. Participants rate expected levels of fear and
avoidance for the situations (e.g., “going to a party” or “speaking up at a meeting”) on four-
point Likert scales (0=no fear/avoidance, to 3=severe fear/avoidance). Scores range from 0
to 144. The self-report version of the LSAS is comparable to the original clinician-
administered version. It demonstrates good internal consistency among socially anxious
individuals (α=.95), as well as strong convergent and discriminant validity.[20] Internal
consistency for the measure in this sample was excellent, with Cronbach’s that ranged from .
92 to .97. Social phobia diagnoses were made with the Structured Diagnostic Interview for
the DSM-IV [SCID;[21]] by trained research assistants.

Attention bias was measured with a widely used dot probe task developed and described in
detail by Bradley et al.[22] Consistent with Bradley et al.[22] during each of 80 randomly
ordered trials, after a 500 ms fixation cross in the center of the screen, two images of an
individual’s face appeared for 500 ms (32 trials paired happy/neutral faces, 32 paired angry/
neutral faces, and 16 paired neutral/neutral faces). After the offset of the face pair, a target
probe (an asterisk) replaced one face for 1,100 ms; participants pressed computer keys to
indicate as quickly as possible where on the screen (left or right side) each probe appeared.
The probe appeared on the same side of the screen as the emotionally valenced faces during
half of the emotional-neutral pair trials and, appeared on the left or the right an equal
number of times for each trial type (happy-neutral, angry-neutral, neutral-neutral).

To calculate threat bias scores, mean response time for the 16 threat–neutral trials with
threat–congruent probes (asterisks that replaced angry faces) was subtracted from the mean
response time for the 16 trials with threat-incongruent probes (asterisks that replaced neutral
faces) for each participant. Positive scores indicated a bias to direct attention toward angry
faces; negative scores indicated a bias to direct attention away from angry faces. Happy bias
scores were similarly calculated, based on response times to congruent and incongruent
happy-neutral trials. Findings from prior research suggest that the measure validly
discriminates between anxious and nonanxious adults and youth.[13,22–24]

PROCEDURE
Eligibility was determined through a two-stage process. First, participants completed a
telephone screen to identify exclusion criteria (active suicidal ideation, active substance
abuse, current enrollment in therapy for social phobia, history of mania, and psychotropic
medication initiation or dosage change within the past 3 months).

Second, during an in-person assessment, candidates completed the anxiety, mood, and
substance abuse portions of the Structured Diagnostic Interview for the DSM-IV [SCID[21]]
to determine if the potential participant met criteria for a primary diagnosis of social phobia.
The SCID was administered by a doctoral student in clinical psychology, supervised by a
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licensed psychologist. An independent assessor and licensed psychologist reviewed 10% of
the videotaped SCID assessments and showed 100% agreement with the original interviewer
for the primary diagnosis. Participants also completed the LSAS and the dot probe task
before beginning treatment.

VRE consisted of eight sessions of CBT that targeted several processes shown to maintain
social phobia, including self-focused attention, negative perceptions of self and others,
perceptions of lack emotional control, rumination, and realistic goal setting for social
situations. Treatment was administered according to a manualized protocol.[25] The virtual
reality scenarios included (1) a conference room, (2) a classroom, and (3) a large auditorium.
These scenarios were presented via a head-mounted display that consisted of a helmet with
headphones and goggles. At the conclusion of treatment, participants completed the LSAS.

RESULTS
Participants were divided into vigilant (n=15) and avoidant (n=9) groups, based on their pre-
treatment attention bias scores for threatening faces (vigilant: score<0; avoidant: score<0)
(see Table 1 for descriptive statistics). The threat bias scores of the two groups differed
significantly, (t(23)=4.13, P<.01; avoidant: M=−7.09, SD=2.22; vigilant: M=18.99, SD=
4.71). Threat bias scores for each group also differed significantly from 0 (Vigilant:
t(14)=5.22, P<.01; Avoidant: t(8)=−2.97, P<.01). However, there were no pretreatment
differences between groups on measures of social anxiety, demographic variables, or bias
scores for threatening or happy faces. Furthermore, there was no evidence that threat bias
type was associated with drop-out status (χ2=.12, P=.73) or that bias scores differed
between those who dropped out of treatment and those who completed treatment (F (1, 30)=.
03, P=.86).

First, an ANCOVA was used to determine if threat bias category, avoidant or vigilant,
accounted for pretreatment to posttreatment change in LSAS scores. The results indicated
that after controlling for pretreatment social anxiety, those with an avoidant threat bias
(M=36.88, SD=13.66) had significantly higher posttreatment anxiety than those with a
vigilant threat bias (M=24.29, SD=14.92), F (1, 19)=4.72, P<.05, partial η2=.16 (Fig. 1). To
more fully describe the association between attention bias type and treatment response, a
regression analysis using bias score as a continuous variable was also conducted. However,

this yielded null results (β=−.09, P=.66, ). Upon closer inspection of the data, it
appeared that the null result was due to a nonlinear association between bias scores and
LSAS scores. Specifically, the association between bias score and posttreatment LSAS
scores (while controlling for pretreatment LSAS scores) varied by threat bias type (avoidant
or vigilant) (Fig. 1). To further explore this association with an appropriately powered
analysis, separate regressions were conducted for each bias type (Table 2). For vigilant
biases, bias scores predicted outcome such that greater vigilance bias was associated with

greater posttreatmnet social anxiety (β=.52, P<.05, ). For the group with avoidant
biases, there was no association between bias scores and posttreatment anxiety (β=−.22, P=.

41, ). These findings suggest that participants with avoidant bias did not benefit from
treatment (MΔ=10.85) as much as those with a vigilant bias (MΔ=23.04). Furthermore,
although vigilant bias scores were positively related to treatment response, no such
association was found for avoidant bias scores.

DISCUSSION
These findings provide preliminary support for the hypothesis that the direction of attention
bias (avoidant or vigilant) at the start of treatment would be associated with different
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patterns of response to VRE in individuals with social phobia. Specifically, an avoidant bias
for threatening faces at pretreatment was associated with a weaker treatment response
(MΔ=10.85) as shown by change in LSAS score than was a vigilant bias (MΔ=23.04). A
potential theoretical explanation for these findings comes from evidence that suggests
distraction from a feared stimulus results in poorer treatment outcomes.[18] Although the
attentional avoidance measured in this study (e.g., reaction times to faces) differs from the
behavioral avoidance that functions to distract an individual from a feared stimulus (e.g., not
making eye contact), future research could test whether such “automatic” forms of
attentional avoidance limit engagement with exposure and acquisition of extinction learning.

These findings are the first to suggest that individuals with social phobia may show one of
two distinct attention bias subtypes. Given the small sample size of this study, our results are
necessarily preliminary. Even so, the findings are notable because most research on biased
attention to threat has focused on mean scores, thus potentially obscuring evidence of
individual differences among adults with social phobia. Additionally, the dot probe task
variant used in this study (pair threatening and neutral faces) has historically yielded
evidence of mean vigilance biases; these findings suggest that this task variant, such as a
variant that paired threatening faces and pictures of household objects,[11,12] can also elicit
avoidant biases in socially anxious individuals. Further research is needed to determine
whether attention bias subtypes can be replicated in larger samples and to examine the utility
of attention bias subtypes in advancing knowledge regarding social anxiety and its
treatment.

If these findings are replicated, there may be implications for treatments that directly address
attention bias. For example, recent work has shown that attention retraining alters attention
biases and reduces social phobia symptoms in a group presenting with a vigilance bias for
socially threatening information.[9,10] An attention retraining program may or may not be
beneficial for individuals with an avoidant bias, given that the treatment focuses on
disengaging attention from feared stimuli. Alternatively, attention retraining may reduce
avoidance biases and prepare such individuals to engage with and benefit from traditional
exposure therapy.

This study has several limitations. First, the sample size was small, which may have
increased our risk of error and limited the scope of statistical analysis for the study.
Furthermore, the majority of the sample did not meet criteria for the generalized subtype of
social phobia, which may have contributed to relatively restricted threat bias scores.
Additional research in larger samples with generalized social phobia would permit the
selection of groups with extreme vigilant and avoidant biases, which would, in turn, provide
a stronger test of differential effects of varying bias types. All participants received VRE,
and although VRE has been shown to be equivalent to in vivo exposure for specific
phobia,[26–28] it is unclear whether these results would generalize to studies that use other
forms of CBT to treat social phobia. Furthermore, given that prior work has indicated that
attention biases can change during the course of treatment,[6,8] our use of cross-sectional
pretreatment attention bias measures may have obscured dynamic associations between
attention bias and treatment response. Repeated measurement of attention bias before,
during, and after treatment could shed light on more complex interactions between attention
bias and social phobia symptoms. Additionally, although attention biases have been shown
to fluctuate based on the presence of a social threat,[29,30] this study did not include a social
threat condition. How attention biases fluctuate as a function of social threat and how these
changes may influence social phobia and treatment response warrant examination. Such
research may be particularly relevant with regard to CBT response; because CBT involves
consistent presentation of socially threatening situations, attention biases that are observed
under social threat conditions may be a better indicator of treatment response. Finally, even
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though the dot probe task is widely considered to be a robust measure of attention bias,
scholars have raised issues related to its reliability[31] and ecological validity.[32]

Despite these limitations, we hope the results of this study will stimulate further research on
the existence of subtypes of attention bias and to examine its potential utility in better
understanding and treating social anxiety. Future research might also examine the neural
substrates of attentional vigilance for and avoidance of threat in anxious samples;
neuroimaging work to date, using attention bias tasks in healthy adults, have yielded
evidence that avoidance may relate to increased occipitotemporal activation[33] and that
vigilance may be associated with increased activity in temporoparietal and prefrontal
cortical (PFC) regions.[34] Increased activity in select PFC regions, particularly the right
dorsolateral PFC, during trials that reflect attention bias toward anger, has also been found
in youths with anxiety disorders.[35] None of these studies, however, have compared patterns
of neural activation between individuals with avoidant and vigilant biases, which could
show distinct patterns of neural function, as well as behavior.
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Figure 1.
Association between posttreatment LSAS scores and bias scores across bias subtypes.
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TABLE 1

Descriptive statistics

M SD

Avoidant (n =9)

 Attention bias score −7.09 2.22

 Pretreatment LSAS total score 47.73 14.95

 Posttreatment LSAS total score 36.88 13.66

Vigilant (n =15)

 Attention bias score 18.99 4.71

 Pretreatment LSAS total score 47.33 24.74

 Posttreatment LSAS total score 24.29 14.92

LSAS, Liebowitz Social Anxiety Scale.
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TABLE 2

Hierarchical regression with attention bias score as predictor of outcome as measured by the LSAS

Variable b β

Vigilance bias (n =15)

 Step 1 Pretreatment LSAS .043 .11 (.16) .20

 Step 2 Pretreatment LSAS .273 .09 (.15) .16

Attention bias .423 (.21) .523

Avoidant bias (n =9)

 Step 1 Pretreatment LSAS .683 .963 (.27) .823

 Step 2 Pretreatment LSAS .043 .903 (.28) .773

Attention bias −.42 (.47) −.22

*
P<.05. LSAS, Liebowitz Social Anxiety Scale.
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