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Abstract

A growing theoretical and research literature suggests that trait and state social
anxiety can predict attentional patterns in the presence of emotional stimuli. The
current study adds to this literature by examining the effects of state anxiety on vi-
sual attention and testing the vigilance- avoidance hypothesis, using a method of
continuous visual attentional assessment. Participants were 91 undergraduate col-
lege students with high or low trait fear of negative evaluation (FNE), a core aspect
of social anxiety, who were randomly assigned to either a high or low state anxiety
condition. Participants engaged in a free view task in which pairs of emotional facial
stimuli were presented and eye movements were continuously monitored. Overall,
participants with high FNE avoided angry stimuli and participants with high state
anxiety attended to positive stimuli. Participants with high state anxiety and high
FNE were avoidant of angry faces, whereas participants with low state and low FNE
exhibited a bias toward angry faces. The study provided partial support for the vig-
ilance-avoidance hypothesis. The findings add to the mixed results in the literature
that suggest that both positive and negative emotional stimuli may be important in
understanding the complex attention patterns associated with social anxiety. Clin-
ical implications and suggestions for future research are discussed.
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Ample empirical evidence from a variety of methodologies supports
an association between social anxiety and attentional biases to neg-
ative social-evaluative information, including angry and disgusted
facial stimuli (for a review, see Van Bockstaele et al., 2014). These
attentional biases are predictive of cognitive-behavioral treatment
outcome and decrease as symptoms of social anxiety disorder re-
mit (Calamaras, Tone, & Anderson, 2012; Pishyar, Harris, & Menzies,
2008; Price, Tone, & Anderson, 2011). Furthermore, laboratory stud-
ies have demonstrated the efficacy of interventions utilizing modifi-
cation of attention to angry and disgusted facial stimuli for the treat-
ment of social anxiety (Amir, Weber, Beard, Bomyea, & Taylor, 2008;
Li, Tan, Qian, & Liu, 2008; Schmidt, Richey, Buckner, & Timpano,
2009), although effects may not generalize outside of the research
laboratory (Boettcher, Hasselrot, Sund, Andersson, & Carlbring, 2014;
Carlbring et al, 2012).

Although the importance of attention to negative emotional stim-
uli in social anxiety is well established, at least two questions have
not received sufficient attention in the literature. First, findings are
mixed for the timing of engagement and disengagement of attention to
emotional faces. The vigilance-avoidance hypothesis (Mogg, Bradley,
Miles, & Dixon, 2004) proposes that individuals with elevated anxiety
are initially hypervigilant for threat, but subsequently avoid threat at
longer exposure durations. Among social anxious individuals, some
studies have documented the existence of vigilance for—or avoidance
of—threat, but there are inconsistencies among these studies regarding
the timing of the vigilance and avoidance. Some researchers have re-
ported vigilance for angry faces or negative social-evaluative words at
5o00ms following the onset of emotional-neutral paired stimuli (Mogg
et al., 2004; Sposari & Rapee, 2007), whereas others reported avoid-
ance of emotional stimuli at that time (Chen, Ehlers, Clark, &Mansell,
2002; Vassilopoulos, 2005). However, these studies employed the dot
probe task, which is limited in that (a) it is only indicative of where
attention may be at a single point in time with no ability to determine
where attention has been and where it is going and (b) slow response
times indicate that attention is not at the probed location, but does
not indicate where attention is at that moment. A methodology such
as eyetracking, which allows for continuous assessment of visual at-
tention across time, would help clarify when socially anxious individ-
uals engage and disengage their attention from experimental stimuli.
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Second, for individuals with high trait anxiety, it is unclear
whether elevated state anxiety is associated with biases toward or
away from negative emotional stimuli and whether state anxiety af-
fects attention to both positive and negative emotional stimuli, or if
effects are more specific to negative emotional stimuli. Some studies
have found that increases in state social anxiety are associated with
increased attention to both positive and negative emotional stimuli
(Mansell, Ehlers, Clark, & Chen, 2002; Rutherford, MacLeod, & Camp-
bell, 2004). Other studies have found that attentional biases toward
negative emotional stimuli are only present with elevated trait and
state social anxiety (Lee & Telch, 2008; Pineles & Mineka, 2005) and
that state anxiety does not affect attention to emotional stimuli more
generally (Lee & Telch, 2008; Pineles & Mineka, 2005). Yet, another
study indicated that the combination of high trait social anxiety and
high state anxiety results in avoidance of positive and negative emo-
tional stimuli (Mansell et al., 1999).

At least six published studies have examined attention to emo-
tional faces in socially anxious individuals using eyetracking meth-
odologies. Results have provided mixed support for the vigilance-
avoidance hypothesis. Garner, Mogg, and Bradley (2006) found that
high social anxiety participants demonstrated faster fixation on and
disengagement from angry and happy faces, relative to individuals
low in social anxiety. Notably, this effect was only found when par-
ticipants were anticipating a speech. Schofield, Johnson, Inhoff, and
Coles (2012) found that although social anxiety was not related to ini-
tial orienting or number of fixations on emotional faces, social anx-
iety level was positively related to dwell time on angry and happy
faces. Using a clinical sample, Gamble and Rapee (2010) found an
early attentional bias toward angry faces among individuals with so-
cial anxiety disorder relative to non-clinical control participants. How-
ever, social anxiety participants were also vigilant for happy faces at
500 ms, at an amount equivalent to control participants. In contrast,
Buckner, Maner, and Schmidt (2010) found no initial attention bias
toward disgusted faces in high relative to low social anxiety partici-
pants, although socially anxious participants appeared to have diffi-
culty disengaging from disgusted (but not happy) faces at later dura-
tions. Similarly, Chen, Clarke, MacLeod, and Guastella (2012) found
no initial attentional bias differences between social anxiety disorder
and control participants, although socially anxious participants spent
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significantly less time overall viewing angry and happy faces. Finally,
Weeks, Howell, and Goldin (2013) examined eye gaze covertly among
individuals with social anxiety disorder and non-anxious controls us-
ing video-based stimuli. Relative to control participants, individuals
with social anxiety disorder displayed reduced eye contact with both
positive and negative emotional stimuli. Findings of many of these
studies suggest that stimuli of both positive and negative emotional
valences are aversive to socially anxious individuals, consistent with
a bivalent fear of evaluation (Weeks & Howell, 2012). Collectively, the
results of these few studies using this more precise and comprehen-
sive methodology seem contradictory and more research is needed to
clarify the vigilance-avoidance hypothesis of social anxiety.

This study serves as both a replication and an extension of the ex-
isting literature. Like the aforementioned eyetracking studies, this
study examines the influence of social anxiety on visual attention to
emotional faces using an eyetracking methodology that allows the con-
tinuous assessment of visual attention across time. Unlike the afore-
mentioned studies, this study manipulates (as opposed to measures)
state anxiety to examine its influence on attention to emotional faces.

In light of evidence supporting the vigilance-avoidance hypothe-
sis, it was expected that, when presented simultaneously with angry
and neutral faces, individuals with high trait anxiety would initially
fixate faster than individuals with low trait anxiety. After this initial
fixation, it was expected that those with high trait anxiety would sub-
sequently return their attention less frequently to the angry faces.
State anxiety was also manipulated to test whether it influenced the
pattern proposed by the vigilance-avoidance hypothesis and whether
high state anxiety would facilitate visual attention to positive and neg-
ative emotional stimuli, not just threatening stimuli as has been found
in some previous research.

Method
Participants

Participants were 91 students (52.70% women, average age 20.40
years, SD = 3.27) recruited from an undergraduate psychology pool
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who had participated in a mass screening. Students scoring in the
highest and lowest quartiles on the Brief Fear of Negative Evaluation
Scale (BFNE; Leary, 1983) for each gender were invited to partici-
pate in the second phase of the study. High fear of negative evaluation
(FNE) men (M = 49.05; SD = 5.06; range 43-60) and women (M =
51.30; SD = 4.82; range 45-60) scored on the BFNE at or above 43 and
45, respectively, whereas low FNE men (M = 23.87; SD = 3.82; range
17-31) and women (M = 27.46; SD = 3.49; range 20-33) scored at or
below 31 and 33, respectively. The majority of participants (84.62%)
self-identified as white.

Measures

The Brief Fear of Negative Evaluation Scale (BFNE; Leary, 1983). The
BFNE served as the primary measure of trait social anxiety. The 12-
item self-report measures the extent to which respondents worry that
others have an unfavorable view of them on a 1-5 scale. Internal con-
sistency was high in this study (coefficient a = .95). Although not ex-
plicitly designed as a measure of social anxiety per se, the BENE was
chosen to measure trait social anxiety for this study because FNE is the
core feature of social anxiety (American Psychiatric Association, 2013)
not limited by focus on specific social situations. The BFNE correlates
highly with self-report measures of social anxiety (e.g., Weeks & How-
ell, 2012) and discriminates between individuals with social anxiety
disorder compared to panic and agoraphobia (Collins, Westra, Dozois,
& Stewart, 2005). In this study, the high and low FNE groups differed
on state anxiety during the speech, F(1, 38) = 5.69, p = .02, suggest-
ing the selection criteria were relevant to the behavioral manipulation.

Positive and Negative Affect Schedule (PANAS; Watson, Clark, & Tel-
legen, 1988). The PANAS is a commonly used measure of affect that
consists of two 10-item adjective lists for which participants rate the
extent to which they generally feel this way, on a scale of 1-5. Only
the negative affect scale, PANASNA, was used and internal consistency
was high (coefficient a = .86). Negative affect was assessed to deter-
mine whether any effects were specific to social anxiety or attribut-
able to negative affect in general.

State-Trait Anxiety Inventory-State (STAI; Spielberger, Gorsuch,
& Lushene, 1970). The state portion of the STAI is a well-validated
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20-item self-report measure of the current intensity of the experience
of anxiety. Internal consistency was high (coefficient a = .92 and .96
for the first and second administrations, respectively).

Facial Stimuli

The facial stimuli were from the NimStim face stimulus set provided
by the Research Network on Early Experience and Brain Development.
Untrained individuals can reliably identify the intended emotions por-
trayed by the men and women in the stimulus set (Tottenham et al.,
2009). Given the evidence that even positive emotional stimuli dif-
ferentially affect attentional patterns (e.g., Weeks et al., 2013), this
study included neutral-angry, neutral-happy, and angry-happy stim-
uli pairs in order to distinguish between the effects of positive and
negative emotional stimuli on attentional patterns.

Eyetracking equipment

The eye tracker was an SR Research Ltd. EyeLink II system (Missis-
sauga, Ontario, Canada), with high spatial resolution and a sampling
rate of 500 Hz. The Eyelink II is a video-based eyetracking system in
which cameras are mounted on a headset (one for each eye). For all
participants, the dominant eye was monitored. Thresholds for detect-
ing the onset of a saccadic movement were acceleration of 80008/s?,
velocity of 308/s, and distance of 0.58 of visual angle. Movement off-
set was detected when velocity fell below 308/s and remained at that
level for 10 consecutive samples. Three eyetracking measures were of
interest in this investigation (first fixation time, run count, and dwell
time) and are described in the Results.

Procedure

Upon arrival, a trained research assistant reviewed the informed con-
sent and procedures, including the possibility that participants would
be asked to perform a speech. Informed consent procedures occurred
in a room with a podium facing a set of chairs and a video cam-
era. Next, participants completed the STAI-state before being ran-
domly assigned to either the speech or no speech condition using a
block randomization procedure. Half of the participants completed the
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questionnaire packet, followed by the eyetracking task, whereas the
other half of the participants completed the procedures in reverse or-
der in order to control for priming effects and to minimize carry-over
effects. Unfortunately, coding for the order effect was lost so it was
not possible to test for possible order effects on the dependent vari-
ables, possibly adding to error variance.

For the eyetracking task, participants were seated in front of a
computer screen and fitted with the eyetracking equipment. For cal-
ibration and validation purposes, participants visually tracked a dot
that appeared on the computer screen until the tracker accurately
determined the location of their gaze. Finally, participants were in-
structed to view the pairs of faces on the screen. It was emphasized
that there were no specific instructions concerning where they looked
and that we were merely interested in where individuals look when
presented with more than one image (standard free view instructions).

Participants viewed 36 randomly ordered trials. Each 3 s trial in-
volved the simultaneous presentation of two facial stimuli (neutral-an-
gry, neutral-happy, and happy-angry). Each type of stimulus (i.e., neu-
tral, angry, and happy) appeared on the right and left sides of the screen
with equal frequency, and each stimuli pairing appeared with equal fre-
quency. Direction of gaze was monitored continuously during the task.

Following the eyetracking task, participants were reminded of
their assignment to the speech or the no speech condition and com-
pleted the STAI again. Participants in the no speech condition watched
a video of an individual delivering a speech, and participants in the
speech condition gave three-minute speeches on a controversial topic
(i.e., the death penalty or abortion) to an audience of three research
assistants. Finally, participants were debriefed and thanked. All pro-
cedures were approved by the university Institutional Review Board.
The entire experiment took 60 min.

Results

The data of five participants were omitted from analyses as they could
not achieve acceptable levels of calibration on the eyetracker. Of these
five participants, four were in the low trait social anxiety group, four
were assigned to the no speech condition, and three were women. The
final analyses are based on the data of the remaining 86 participants.
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Figure 1. State anxiety scores by speech condition and administration. STAI: State-
Trait Anxiety Inventory-State.

State anxiety manipulation check

A 2 (speech vs. no speech) x 2 (1st vs. 2nd STAI administration) mixed
factor ANOVA found a main effect of speech condition, F(1, 83) = 11.07,
p = .001, such that participants in the speech condition had higher
STAI scores than participants in the no speech condition, regardless
of time of administration. There was a significant main effect of time
of administration, F(1, 83) = 24.71, p < .001, such that STAI scores in-
creased, regardless of speech condition, but the interaction showed
scores increased more for participants who gave a speech, F(1, 83) =
44.38, p < .001 (see Figure 1).

Negative affect

Evidence suggests that forms of negative affect other than anxiety
(e.g., depression) influence visual attention to emotional stimuli (Kel-
lough, Beevers, Ellis, & Wells, 2008). As expected, low social anxiety
participants had less negative affect as measured by the PANAS-NA
(M = 15.61, SD = 4.52) than high anxiety participants (M = 21.38, SD
= 6.22), t(89) = -5.12, p < .001. Therefore, negative affect was used
as a covariate in the following analyses in order to increase the speci-
ficity of the findings. All means reported are corrected for PANAS-NA,
unless otherwise indicated.
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Dependent variables

There were three eyetracking measures of interest in this investigation:

(1) First fixation time: the amount of time that elapses following
the start of each trial until the first fixation on each face. A fix-
ation was defined as when the eye is relatively stationary (i.e.,
moving less than 308/s) for at least 100 ms.

(2) Run count: the number of times the participants returned their
attention to each face. Run count was calculated for the first
1000 ms of each trial, the last 2000 ms of the trial, and for each
trial as a whole.

(3) Dwell time: the amount of time participants spent attending to
each type of face. Dwell time was calculated for the first 1000
ms of each trial, the last 2000 ms of the trial, and for each trial
as a whole.

Eyetracking variables

For each hypothesis, a 2 (high vs. low trait social anxiety) x 2 (speech
vs. no-speech) x 6 (facial stimulus: neutral paired with angry vs. neu-
tral paired with happy vs. angry paired with neutral vs. angry paired
with happy vs. happy paired with neutral vs happy paired with an-
gry). (Note that the first stimulus in each pair represents the critical
image of interest within each analysis given that we were interested
in visual behavior as a function of the valence of the target image and
as a function of the type of image it was compared with; this means
that for each of the three conditions—angry-neutral, happy-neutral,
and angry-happy—there was a separate analysis for each image in the
pair.) Negative affect served as a covariate. Each analysis differs only
by the dependent variable (unless otherwise specified).

First fixation time. Results were contrary to the hypothesis that in-
dividuals with high trait social anxiety would fixate more quickly on
angry faces than individuals with low trait social anxiety. There was
a significant interaction between facial stimulus type and trait social
anxiety, F(5, 400) = 2.41, p = .04. However, least significant differ-
ence (LSD) follow-up analyses of cell means (minimum mean differ-
ence = 58.06) indicated that high and low trait social anxiety groups
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Table 1. First fixation time (ms) by trait social anxiety and facial stimulus type.

Trait 95% CI

social Std.

anxiety Facial stimulus Mean Error LL UL

Low Angry (with neutral) 694.00 32.26 629.80 758.19
Neutral (with angry) 876.32 33.43 809.80 942.85
Angry (with happy) 749.18 31.27 686.94 811.41
Happy (with angry) 801.67 32.22 737.56 865.78
Happy (with neutral) 730.17 33.89 662.73 797.61
Neutral (with happy) 822.58 33.76 755.39 889.76

High Angry (with neutral) 701.57 36.32 629.29 773.85
Neutral (with angry) 800.49 37.64 725.58 875.40
Angry (with happy) 754.09 35.21 684.01 824.16
Happy (with angry) 681.24 36.27 609.06 753.43
Happy (with neutral) 716.28 38.16 640.35 792.22
Neutral (with happy) 756.68 38.01 681.04 832.33

CI, confidence interval; LL, lower limit; UL, upper limit.

did not differ in first fixation time on the angry faces. Of note, low
trait social anxiety participants were slower to fixate on the non-angry
faces (in trials containing angry faces) than high trait social anxiety
participants (see Table 1 for descriptive statistics). This pattern indi-
cates that the high trait social anxiety participants avoid angry faces
and instead focus more quickly on non-negatively valenced stimuli.

Contrary to the hypothesis that individuals in the speech condi-
tion would fixate more quickly on emotional stimuli than individu-
als in the no speech condition, the interaction between speech condi-
tion and facial stimulus type was not significant, F(5, 400) = 1.97, p
= .08. There were no other significant effects on first fixation time.

Run count. Contrary to the hypothesis that high trait anxiety par-
ticipants would return their attention less frequently than low trait
anxiety participants to angry facial stimuli, the interaction between
facial stimulus type and trait social anxiety was not significant, F(5,
400) = 1.19, p = .31.

There was a significant interaction between speech condition and
facial stimulus type, F(5, 400) = 3.10, p = .01. LSD follow-up analyses
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of the cell means (minimum mean difference = .06) indicated that the
no speech group returned their attention to the happy face in happy-
angry trials less often than the speech group. On neutral-happy trials,
the no speech group returned their attention more often to the neutral
face than the speech group. No other differences emerged between the
speech groups. There were no other significant effects on run count.

Dwell time and dwell time bias. There were no significant effects
for dwell time. In order to test the hypothesis that the high trait so-
cial anxiety group initially would spend more time examining angry
faces than individuals in the low trait social anxiety group, but that
they would subsequently spend less time examining angry faces, a new
dependent variable was calculated. Dwell time bias was calculated by
dividing the dwell time for the angry face by the dwell time for the
non-angry face on the trials that contained an angry face. Scores with
an absolute value greater than 1 on the dwell time bias variable indi-
cate a bias toward greater dwell time on the angry face. Scores were
calculated for the first 1000 ms and the last 2000 ms of each trial.

A 2 x 2 x 2 x 2 mixed group ANCOVA was conducted with trait so-
cial anxiety (high vs. low) and speech condition (speech vs. no speech)
as between-group independent variables, with trial type (angry-neu-
tral or angry- happy) and trial time (first 1000 ms or last 2000 ms) as
within-group independent variables, with negative affect as a covari-
ate, and with dwell time bias as the dependent variable. Contrary to
the hypothesis that there would be an interaction between trial time
and trait social anxiety group, the interaction was not significant, F(1,
79) = .03, p = .87.

There was a significant main effect of speech condition, F(1, 79)
= 2.74, p = .04, on dwell time bias such that participants in the no
speech condition spent more time examining angry faces (M = 1.26)
than individuals in the speech condition (M = 1.13).

There was a significant interaction between trial type and speech
condition, F(1, 79) = 4.79, p = .03. LSD follow-up analyses of the
cell means (minimum mean difference = .19) indicated that for an-
gry-happy trials, there was no difference between participants in the
speech and no speech condition in dwell time bias on angry faces.
However, on the angry- neutral trials, participants in the no speech
condition had a greater dwell time bias on the angry faces than speech
condition participants (see Figure 2).
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Figure 2. Dwell time bias by trial type and speech condition.

There was a significant interaction between trial time, trait social
anxiety group, and speech condition, F(1, 79) = 6.77, p = .01. LSD fol-
low-up analyses of the cell means (minimum mean difference = .31)
indicated that for high trait social anxiety participants in the speech
condition, there was no difference between the dwell time bias on the
angry face in the first 1000 ms of the trials and the last 2000 ms of
the trials. In addition, high trait social anxiety participants in the no
speech condition spent more time examining angry faces in the first
1000 ms than in the last 2000 ms of the trials. The pattern was re-
versed for participants in the low trait social anxiety condition such
that low trait social anxiety participants in the no speech condition
spent an equivalent amount of time examining the angry faces in the
first 1000 ms of the trials and the last 2000 ms of the trials. However,
low trait social anxiety participants in the speech condition spent a
greater amount of time examining the angry face during the first 1000
ms than the last 2000 ms of the trials (see Figure 3). There were no
other significant effects on dwell time bias.

Discussion

The purpose of this study was to test the vigilance-avoidance hypoth-
esis and to examine the effects of state anxiety on attention to emo-
tional stimuli using eyetracking technology.
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Figure 3. Dwell time bias by trial type, trait social anxiety, and speech condition.

Vigilance-avoidance

The study did not support the vigilance- avoidance hypothesis in the
expected manner. Participants high in trait social anxiety fixated more
quickly than low trait social anxiety participants on neutral stimuli,
but not on angry faces, in neutral-angry trials. Furthermore, there
were no differences between the high and low trait social anxiety
groups in frequency that participants returned their attention to an-
gry faces or in the duration of examination of angry faces.

Although unexpected, these findings are not necessarily inconsis-
tent with theories of anxiety as having a threat detection function or
the tenets of the vigilance-avoidance hypothesis. Results are consis-
tent with a pattern in which high social anxiety participants are ini-
tially aware of, but actively avoid, angry faces. On average, trait so-
cially anxious participants made their first fixations on angry images
in the angry-neutral trials around 700 ms after the onset of the stim-
uli. Since detection typically occurs within 100 ms (Utama, Takemoto,
Koike, & Nakamura, 2009), it is possible that participants covertly de-
tected angry faces prior to fixation and that high trait social anxiety
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participants actively avoided angry stimuli by fixating more quickly
on non-angry stimuli. This is consistent with the idea that high trait
social anxiety participants avoid angry faces.

The null results concerning the return and duration of attention
are not surprising considering the mixed state of the data concerning
the avoidance of negatively valenced emotional stimuli. For example,
at exposure durations of 500 ms, some research has found evidence
of avoidance of stimuli with negative emotional valence (Chen et al.,
2002; Vassilopoulos, 2005), while other studies have found evidence
of attentional bias toward such stimuli (Sposari & Rapee, 2007). Our
findings are consistent with studies that demonstrate that anxiety
does not always moderate patterns of attention to stimuli of negative
emotional valence (e.g., Esteves, 1999; Fox et al., 2000).

Unexpected findings concerning the vigilance- avoidance hypoth-
esis may be accounted for by methodological differences between this
study and past investigations of the vigilance-avoidance hypothesis
that often used the dot probe task (e.g., Schofield et al., 2012), which
infers the location of visual attention for a specific point in time.

State anxiety effects

Contrary to predictions, state social anxiety did not affect the speed
with which participants fixated on emotional stimuli or overall dwell
time. However, state anxiety did predict biased attention in trials that
contained happy faces. Specifically, the high state anxiety group re-
turned attention to the non-happy faces less often than the low state
anxiety group. Furthermore, on the angry-neutral trials, but not an-
gry-happy trials, participants in the low state anxiety condition had a
greater dwell time bias on the angry faces than the high state anxiety
condition participants, suggesting that state anxiety facilitates atten-
tion away from angry faces. Overall, it appears as though elevation in
state anxiety results in biases toward more positive stimuli. These and
other eyetracking results (e.g., Chen et al., 2012, Weeks et al., 2013)
support the emerging relationship between increased anxiety and bias
toward positive facial stimuli, including possible anxiety reduction with
training attention toward positive stimuli (Boettcher et al., 2013). In
this study, however, biased attention toward positive faces was lim-
ited to state anxiety, and no such effects were found for trait anxiety.
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The mixed results are not entirely surprising given the inconsisten-
cies in the literature on the predictive ability of state anxiety (e.g., Ma-
cLeod, Mathews, & Tata, 1986; Mansell et al., 1999; Pineles & Mineka,
2005). One factor may be the nature of the stimuli (Mansell et al.,
2002; Reinholdt-Dunne, Mogg, & Bradley, 2009). Elevations in state
anxiety may lead individuals to avoid emotional facial stimuli and at-
tend to emotional verbal stimuli. Dissimilarity in stimulus intensity
and ease of processing between facial and verbal stimuli might explain
the differences in their effects, as these factors have been shown to be
important predictors of attentional behavior (Beall & Herbert, 2008;
Wilson & MaclLeod, 2003).

Timing was not important for participants in either of the ex-
treme conditions (i.e., high trait and state anxiety; low trait and state
anxiety), as their lack of vigilance toward angry faces remained con-
stant. Relative to each other, the high state and trait social anxiety
group remained avoidant of angry faces across time, whereas the low
state and trait social anxiety group remained vigilant for angry faces
across time. For participants in the other two groups, timing was im-
portant. In fact, both of the non-extreme conditions showed a similar
vigilance-avoidance pattern.

Theoretically, individuals with high trait and state social anxiety
should exhibit vigilance for angry faces (e.g., Barlow, 2000; Rapee &
Heimberg, 1997). However, this was not found in this study. It is pos-
sible that high baseline trait anxiety combined with impending threat
(i.e., speech) caused participants in the high trait and state social anx-
iety condition to reach an intensity of anxiety in which avoidance is
a more adaptive mechanism. Alternatively, consistent with Clark and
Wells (1995), it is possible that when social anxiety is elevated, indi-
viduals focus on internal, rather than external, threat cues. Although
the mechanism that produced these patterns is unknown, this study
suggests that trait and state social anxiety and timing are important
variables to assess when studying the effect of anxiety on attention
to angry faces.

Clinical implications

This study most directly informs attention modification interventions
for social anxiety disorder, which has been shown to be effective in
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some studies (e.g., Amir et al., 2008 but see Boettcher et al., 2014 as
well). Based on the idea that individuals with high trait social anxiety
may benefit from attending to angry and disgusted faces similarly to
those with low social anxiety, results of this study suggest that inter-
vention programs should encourage slower fixations on neutral stimuli
paired with angry or disgusted facial stimuli. However, this suggestion
seems to conflict with the findings that the existing programs that di-
rect attention toward neutral or positive stimuli at 500 ms are effective
in reducing social anxiety. The possibility also remains that the primary
mechanism of attention modification interventions is exposure to feared
stimuli, not remediation of attentional bias (Boettcher et al., 2013).

Limitations

Study results should be interpreted in light of its limitations. One
limitation is the use of a nonclinical sample, which may limit gen-
eralizability of results to those with clinical levels of social anxiety.
However, non-clinical samples have primarily been used to study at-
tentional patterns in anxiety (for a review, see Van Bockstaele et al.,
2014), and transient social anxiety is thought to differ quantitatively,
rather than qualitatively, from the experience of individuals with so-
cial anxiety disorder (Rapee & Heimberg, 1997). Furthermore, the ef-
fect size associated with threat-related attentional biases does not
differ significantly between participants with social anxiety disorder
and high anxiety, non-clinical participants (Bar-Haim, Lamy, Perga-
min, Bakermans-Kranenburg, & van IJzendoorn, 2007). Nevertheless,
replication of this study with a social anxiety disorder sample would
demonstrate the implications for clinical populations.

The participants were selected based on their scores on a measure
of FNE, not social anxiety. It was not feasible with available resources
to conduct diagnostic interviews to assess for social anxiety disorder.
Therefore, FNE was used to identify potential participants with the
core construct of interest, independent of fear in specific social situa-
tions, which is important given the heterogeneity of feared situations
in social anxiety disorder (e.g., Safren et al., 1999). It is possible that
some participants had high FNE and were not socially anxious, but
for those participants, the fear should have still been relevant for the
angry faces. This study did not consider fear of positive evaluation,
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which also occurs in social anxiety (Weeks, Heimberg, Rodebaugh, &
Norton, 2008).

Finally, it is possible that regardless of speech condition, partic-
ipants experienced elevated anxiety during the experiment. Prior to
the manipulation of state anxiety, all participants were informed that
they may engage in a speech task. This knowledge might have created
anxiety that did not completely return to baseline following their as-
signment, thus reducing the difference in state anxiety between the
speech conditions.

Conclusion

Results suggest that individuals with high trait social anxiety avoid
angry faces, despite knowledge of the presence of angry faces. This
finding is not necessarily inconsistent with the tenets of the vigilance-
avoidance hypothesis, although findings did not completely support
the hypothesis and add to the mixed results in the literature.

Overall, it appears as though elevated state anxiety results in bi-
ases toward more positive stimuli. However, state anxiety appears to
interact with trait social anxiety to predict attention. Relative to each
other, the high state and trait social anxiety group remained avoid-
ant of angry faces across time, whereas the low state and trait social
anxiety group remained vigilant toward angry faces across time. Par-
ticipants with both high trait social anxiety and low state anxiety or
with both low trait social anxiety showed a similar vigilance-avoid-
ance pattern of attention to angry faces.

This study highlights the need for future research on attentional
patterns of socially anxious individuals in the presence of angry faces.
Further research using eyetracking would help to clarify the relation-
ship between social anxiety and attention to angry faces, as this meth-
odology allows examination of visual attention in a way that is dif-
ferent than, albeit complementary to, other methods of attentional
assessment.
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