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Abstract

The current study examined the contribution of slo@nxiety to evaluative judgments
of emotional facial stimuli, while controlling fgrarticipant and stimulus genders. Participants
(n=63) completed two tasks: a single face evalaatsk in which they had to evaluate angry
vs neutral faces and a facial crowd evaluation taskhich they had to evaluate displays
with a varying number of neutral and angry facesdch task, participants had to evaluate
the stimuli with respect to (a) the degree of dsapal, and (b) the emotional cost. Consistent
with earlier studies, results showed that the eatada of single faces was modulated by social
anxiety for emotional cost, but not for disapproraings. In contrast, facial crowd

evaluation was modulated by social anxiety on latimgs.
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Social anxiety biases the evaluation of facial ldigs:
Evidence from single and multiple facial stimuldainom different evaluation dimensions

The fear of being evaluated negatively by otheed the heart of social anxiety (SA).
According to cognitive models, SA is maintainedtby tendency of socially anxious
individuals (SAs) to evaluate social informationmaaegatively than non-socially anxious
individuals (nSA) do (e.g., Rapee & Heimberg, 199 pbroad range of studies on evaluation
biases focused on verbally transmitted social mftdion (e.g., Gilboa-Schechtman, Franklin,
& Foa, 2000). However, social situations entail phesence of audience members who are
more likely to express their evaluation non-venp#ilan verbally, for instance, through
emotional facial expressions (EFE). Accordinglpe@ chers explored evaluation biases in
the processing of EFE.

A first line of research examining EFE decodinggasd that SAs are as accurate as
nSA in identifying facially expressed emotions (eRhilippot & Douilliez, 2005; Schofield,
Coles, & Gibb, 2007), but that they might differtireir sensitivity to angry signals in
animated displays (Joormann & Gotlib, 2006; Mongdbchutters, Westenberg, & van
Honk, 2006). However, results are divergent regeydie direction of this bias: Joorman and
Gotlib (2006) found that SAs are more sensitivarigry cues whereas Montagne et al. (2006)
observed that SAs were less sensitive in recognanger and disgust than controls.

A second line of research has focused on the enadtimplications of EFE. For
many evaluation dimensions, SAs do not demonsaraivaluation bias for EFE (e.g.,
valence: Mohlman, et al. 2007; pleasantness: H&irck, & Becker, 2007; perceived threat:
Douilliez & Philippot, 2003)Only two studies evaluated a potential bias in@atihg the
emotional cost for interacting with the individuh$playing an EFESchofield et al. (2007)
found that SAs over-estimated the emotional amsinteracting with an individual

expressing disgust, while Campbell et al. (2008¢dato evidence such a bias for angry and
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disgust face's These results suggest that, while SAs are neeHiin their evaluation of
valence or of threat attributed to unambiguous ER&y may be more extreme in their
evaluation of the emotional cost for interactinghnpeople expressing rejection.

The above-mentioned studies focused on the evatuafisingle faces. However, in
real-life people often interact with multiple indwals simultaneously and such situations are
the most feared by SAs (Latane, 1981). Investigatactions of SAs to audiences, Veljaca
and Rapee (1998) showed that SAs detect negatdbéek, delivered by audience members
while they give a speech, more accurately than r@4,use a more liberal criterion for
interpreting an event as negative. Gilboa-Scheahtfeesburger, Marom, and Hermesh
(2005) observed that SAs evaluate facial crowdb iminority of disapproving faces more
negatively than nSA. However, Lange, Keijsers,k@ecand Rinck (2008) failed to show a
bias in the evaluation of friendliness of angry4nauand happy-angry crowds in SAs women.
These divergent results do not allow drawing fimndusions on the evaluation bias of facial
crowd in social anxiety.

The goal of the present study is to investigatesti@uation of (a) neutral vs. angry
single faces and (b) facial crowds varying in thenber of neutral and angry faces. We
assessed two core evaluation dimensions for SApgroval/threat/unfriendlinéssn the
one hand, and the emotional cost for interactinghe other. For the former dimension,
several adjectives were selected to capture maadhyr the negative evaluation that typically
signals SA. The latter dimension—emotional cosiriteracting—has only been examined
for single faces in previous studies (Campbell.e2809; Schofield et al., 2007). It is
considered as a proxy of the difficulty to approattrers, i.e., the conscious self-evaluation of
the approach tendency.

Based on previous research, we did not expectfaoteff SA on the disapproval

ratings for single faces. However, extending Sehdfet al.’s (2007) observation for



Running head: EVALUATION BIAS FOR FACIAL DISPLAYSN SOCIAL ANXIETY
5

disgusted faces, we hypothesised an effect of Sénootional cost ratings. In contrast, we
expected effects of SA for both ratings of faciaveds. Our rationale was that, when
confronted with a crowd of EFE varying in exprest@eéat, SAs selectively detect
threatening EFE, disregarding neutral ones, thedéetplaying an anger superiority effect.

Finally, studies on evaluation of single faces gaihused male and female faces.
Unfortunately, none of the available studies in Sgstematically examined the effect of
gender stimuli. Participants’ gender is likely ® drucial: Rotter and Rotter (1988) reported
an interaction between participant and stimulusigenin decoding EFE in a normal sample.
Further, SAs frequently report difficulties intetiag with opposite gender partners. Schofield
et al. (2007) showed an effect of participant gemseevaluation but did not examine the
interaction between stimulus and participant gesi\dBo overcome these limitations, we took
both factors into account.

To sum up, this study examined how SA influenceduative judgments of emotional
facial stimuli. Participants were presented wither single facial expression or multiple
facial expressions (crowd) and had to (a) rate thretarms of disapproval, and (b) evaluate
the emotional cost for interacting.

Method
Participants

Participants were 63 undergraduates (45 women; mgan20.49sd=2.04) who
received a lottery ticket for their participatid®A was assessed with the Liebowitz Social
Anxiety Scale (LSAS; Liebowitz, 198®)=47.02,50=19.57). Patrticipants also completed the
Beck Depression Inventory (BDI-II, Beck, Steer, &#n, 1994M=10.03,50=8.66).

Material
Seventy-two pairs of single face pictures (one shgw neutral expression and the

other an angry expression) of 72 individuals (adfe women) were used. Seventy pairs
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were obtained from the Karolinska Directed Emotldraces ( Lundqvist, Flykt, & Ohman,
1998) and two pairs were obtained from the Japamedeé aucasian Facial Expressions of
Emotion Faces (Matsumoto & Ekman, 1993-2004). Pestuvere resized to 5.01x5.01 cm, in
an 8-bit greyscale. Each of the 144 faces wasairspl once in the single face evaluation task
(SFET).

For the facial crowd evaluation task (FCET), 72ncas of 9 (3x3) facial expressions
were constructed. Matrices varied as a functiothefratio of angry vs. neutral faces (this
factor is called “threat intensity” hereafter) aasla function of the expresser’s gender —each
matrix contained only same gender expressers. Were 9 levels of intensity from 0 (crowd
comprising no angry face and 9 neutral faces)(tc®wd comprising 8 angry faces and one
neutral face). Four sets were constructed for gackler-intensity combination. Stimulus size
was 15.03x15.03cm.

Procedure

Participants completed the FCET and SFET in E-PfirhigSchneider, Eschman, &
Zuccolotto, 2002). The order of the tasks was cennalanced across participants. In both
tasks, each trial started with a fixation crospladiged during a random duration varying from
1200 to 1700 ms. Next, the stimulus (single facdaal crowd) was displayed during 300
ms. Following stimulus offset, the disapproval ec@bpeared in the centre of the screen until
a response was provided, followed by the emotioast scale.

SFET. Participants were asked to evaluate how disappgéaoproving the face was
(disapproval rating) using a scale from edrfipletely disapproving, unfriendly, threatering
to +3 (completely approving, friendly, reassur)ngrinally, they were asked to evaluate how
difficult it would be to interact with this indivichl (emotional cost rating) using a scale from -

3 (very difficul) to +3 {very easy. There were 3 practice trials and 144 experiniéritds.
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FCET. Similar to the SFET, participants were requesteg@ravide disapproval and
emotional cost ratings. There were 3 practice @dxperimental trials.

Afterwards, participants completed the questioresaiand were debriefed.

Statistical analyses

Similarly to recent studies (e.g., Schofield et 2007), we used hierarchical linear
modelling (HLM). HLM allows accounting for intrand inter-individual variances
simultaneously and is thus particularly suitedtfos study design. Participants constituted
level-1 units with within-subject factors (stimulgender and valence for SFET; stimulus
gender and linear and quadratic trends in threansgity for FCET) as predictors, and
participants’ characteristics ( gender, SA) wereel-2 units (for description of HLM, see
Raudenbusk, & Bryk, 2002). We usedHLM 6 (RaudenbBsik, Cheong, Congdon, &
duToit, 2004).

We analyzed the data separately for the FCET amI S&nd examined dependent
measure separately to determine whether stimuldagethreat intensity, SA, and participant
gender predicted the intensity of disapprdwdiface/crowd and the emotional cost for
interacting with the individual/crowd.

Results
Disapproval ratings

In the SFET (Table 1), results showed an interadbietween SA, participant gender,
and face valenc#(59)=-2.12 p<.05. Following this interaction, we ran separatalgses for
men and women. The effect involving SA was not ificemt for female or male participants.
This pattern of results does not plead for a sigaift moderation by social anxiety of
disapproval ratings for single faces.

In the FCET (Table 2gs expected, disapproval ratings increased asctidarof SA,

t(59)= 4.38p<.001. The linear effect of threat intensiif§p9)= 9.31,p<.001, indicating an
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increase of disapproval as threat intensity in@dasas moderated by SE59)= 2.76,

p<.01, in that the linear impact of threat intensigs more marked at higher SA levels. This
interaction was qualified by a three-way interactath participant gendet(59)=-2.00,p=

.05. For females, disapproval ratings increasealfasction of SAf(43)= 3.63,<.001,

without any interaction with intensity. For males found an effect of SA(16)= 5.81,

p<.001, qualified by an interaction with linear threntensityt(16)= 4.03 p=.001, and
guadratic threat intensity(16)= 2.43p<.05. Thus, in female participants, SA increased
disapproval judgment in crowds irrespective ofthaiensity, wheras for males, the impact of
SA is greater for more intensely angry crowds.

There was also an interaction between SA and cgemdert(59)= 2.26,p<.05. This
interaction was qualified by a three-way interacti@tween social anxiety, participant gender
and crowd gendet(59)=-2.67, p<.05. For male participants, the correlation betw®84 and
disapproval ratings of female faces was significem68, p<.005, indicating that increased
SA was associated with a greater tendency to eteafamale crowds as disapproving,
whereas the correlation between SA and disappratiags of male faces was not significant,
r=.18,p=.47. For female participants, the correlation betweera84 disapproval ratings of
male crowds was significant; .33, p<.05, indicating that, in female participants, gee&A
was associated with a greater tendency to evalnake crowds as disapproving, whereas the
correlation between social anxiety and disapproaiahgs of female crowds was not
significant,r=.28,p=.07. In sum, this interaction indicates that th@eparticipants were
socially anxious, the more they judged a facialwct@f theoppositegender as being
disapproving.

Emotional cost ratings
Consistent with our hypothesis, we found that iEBksee Table 1}he SA was

positively associated with greater emotional cdstroanticipated social interactiof®9)=
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3.97,p<.001. Interestingly, this effect was not moderdigdhe emotionality of the face,
suggesting that, in the single face condition, 8Aasces emotional cost for angry as well as
neutral facial expressions.

These findings were replicated in the FCET. Emati@ost for interacting increased
as a function of SA(59)= 5.44p<.001. However, the linear effect of intensif{9)= 8.22,
p<.001, showing that the emotional cost increaseafaaction of the threat intensity of the
crowd, was moderated by social anxie($9)= 2.51p<.05: The positive linear impact of
threat intensity was more marked at higher levelooial anxiety. There was a three-way
interaction between SA, participant gender, andirptec threat intensityt(59)=-2.82 p<.01.
For female participants, the emotional cost inadass a function of SA(43)= 3.63p=
.001. Turning to male participants, we found ar&fbf SAt(16)= 4.38p<.001, qualified
by an interaction with quadratic threat intensi(¥6)= 5.63 p<.001, confirming the fact that
the quadratic impact of threat intensity tendedeanore marked at higher levels of SA. In
other words, as was the case for disapproval judgrsecial anxiety increased the cost for
interacting among female participants. In contrastpng male participants, this effect was
moderated by the anger intensity of the crowd: &fifiect increased as a function of crowd
intensity, and this increase was more marked dtgnifpvel of intensity.

There was also an interaction between SA and cgemderf(59)=2.49,p<.05. This
interaction was moderated by a marginal three-wigraction between social anxiety,
participant gender and crowd gendé€s9)=-1.96,p=.05. For male participants, the
correlation between SA and crowd of female facas significantr=.69,p< .005 , indicating
that the more male participants were socially amxidghe more they evaluated female crowds
as disapproving, whereas the correlation betweearglfemotional cost ratings of male faces
tend to be significant=.44,p=.06. For female participants, the correlations betwe&ragd

emotion cost ratings of both male and female crowele significant, respectively:.52,
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p<.001, and=.46,p<.002, indicating that the more female participamse socially anxious,
the more they evaluated crowds as disapprovingspective of crowd gender. Examination
of the correlation pattern suggests that SA wasded|to emotional cost ratings with facial
crowd although the magnitude of the correlationesas a function of participant and crowd
genders.
Discussion

Disapproval ratings

In line with previous work (e.g., Douilliez & Philpot, 2003; Heuer et al., 2007), the
present findings suggest that SA does not impacetplicit evaluation of disapproval of
single angry and neutral faces. This was not tke &ar stimuli involving multiple emotional
expressions. SA became more sensitive as the nushbagry faces in the crowd increased.
As mentioned in the introduction, two other studits investigated the evaluation of facial
crowds in social anxiety. Lange et al. (2008) foandmpact of social anxiety in terms of
action tendencies (see discussion below) but n@tings of friendliness. This latter scale,
however, is less ecologically valid than disapploatngs, as socially anxious individuals
are especially afraid afegativesocial judgment. In contrast, Gilboa-Schechtmaal.€2005)
observed differences between social phobic indadsland controls when evaluating
disapproval in facial crowds. The effect reportgddlboa-Schechtman et al. (2005) is
slightly different from the one observed in theganet study in that their social anxiety effect
appeared only for moderately disapproving crow@seal methodological differences offer
a potential explanation for this differenda Gilboa-Schechtman et al (2005)’s study, crowds
comprised angry, neutral as well as happy exprassless angry expressions were used, and
time of exposure was longer (2500ms). Moreovetti@pants were depressed and/or socially
anxious patients. Taken together, the presentteesufjgest that SA influences the evaluation

of facial crowds in terms of disapproval.
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The present data support the notion that SA diffiealy affects the processing of
emotional faces depending on whether the emotexaession is to be found in a single
display or in a crowd. When confronted with simpteambiguous emotional expressions,
socially anxious individuals provide evaluationgdefapproval that are similar to control
participants. In contrast, crowds are frequentiyptex stimuli, containing conflicting
information. When confronted with such informatigngially anxious individuals might
more rapidly detect (Gilboa-Schechtman et al., 1@9@ give more weight to disapproval
cues that are relevant for their concerns. Thesdtsesupport the notion that “the presence of
angry faces in neutral crowd appears to trigganearease in the threat evaluation in SAs”
(Lange et al., 2008, p. 941). However, single famadd also be ambiguous. A recent study
by Gilboa-Schechtman, Foa, Vaknin, Marom, and Hehr{2008) showed that biases in the
decoding of a single face emerge under conditicemabiguity which was created by
morphing. Future studies may further explore thle bf ambiguity in the evaluation of
disapproval and emotional cost for interacting veitigle faces.

An alternative explanation for the difference betwéhe evaluation of single faces
versus facial crowds is that socially anxious imdliials may be more reactive when
confronted with several individuals as opposedne. & crowd would thus elevate their state
anxiety more than a single individual, resultingamevaluation bias for the former but not the
latter. It is interesting to note that the onlydstuo evidence a decoding bias for single static
faces in social anxiety had induced a state ofag@atixiety prior to the task (Mohlman et al.,
2007).

Emotional cost ratings

Schoefield et al.(2007) showed that SA overestirttegeemotional cost for interacting

with an individual facially expressing disgust exbaugh they were not biased in their

decoding of the same expressions. The present stptigates and extends this finding in
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several ways. Whereas no effect was observed $apgroval ratings, SA increased the
perceived emotional cost for interacting with seafiices, whether expressing neutral state or
anger. This discrepancy between rating dimensionklde explained by the fact that the
difficulty to interact with other is closer to tlaetion tendency that is affected by SA (see
Heuer et al., 2007). It is interesting to note th@ther our study nor Heuer et al.’s study
found a moderating effect of face valence. In otherds, it appears that socially anxious
individuals believe that interacting with anotherson is emotionally taxing, regardless the
emotional state of the expected interlocutor.

A similar effect of SA was observed: The perceieatbtional cost of interacting
increased as a function of SA. However, in contraste single face condition, the impact of
the number of angry faces in the crowd on the emnaticost for interacting increased with
SA. Lange et al. (2008), in their Approach Avoidafi@sk, also observed that the avoidance
of neutral-angry crowds tended to increase withniln@ber of angry faces in SAs but not in
nSA.

A note on participant and stimulus gender

This study considered participant and stimulus gesydand revealed that their
interaction was qualified by SA for both evaluataimensions in a facial crowd. As
expected, the more participants were socially arssithe more they judged a facial crowd of
the opposite gender as disapproving. However, étteqm of results was less clear for the
emotional cost ratings. SA seems to be relatedhigleer emotional cost for interacting with
crowds regardless of gender of crowds and parttgoa

Participant gender seems to moderate the relaiphgitween SA and intensity of
facial crowds. Indeed, female participants wereatffaicted by the crowd's intensity: The
more socially anxious they were, the more they @aldgrowds as disapproving and as costly.

In contrast, for male participants, both the linead quadratic impacts of crowd intensity
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were more pronounced at higher levels of SA fordisapproval ratings. For emotional cost
ratings, the quadratic impact of threat intensigswnore marked at higher levels of social
anxiety.
However, the results must be cautiously interpretiéd some cautious given the our

sample size of our sample.
Limitations and Future Directions

First, the present study views social anxiety esrdinuum (e.g., Rapee & Heimberg,
1997) and therefore focused on the whole range@ébkanxiety. Our findings have to be
replicated in clinical populations. Second, therent study only explored neutral and angry
expressions. Our results need to be generalisethér negative (e.g., contempt, disgust) as
well as positive (e.g., joy, see Campbell et 09 expressions that may be relevant for the
understanding of disapproval and emotional cogtgatin social anxiety. Finally, the present
design cannot excludbe possibility that an elevation of anxiety duette confrontation of a
facial crowdexplains the difference in disapproval evaluabetween single face and facial
crowd. In future research, anxiety could be marafad or at least measured before and after
each task in order to control its effect on judgtmen

In conclusion, the present findings add to previstuslies that indicate that SA does not
bias the interpretation of simple and non-confhgtstimuli such as single faces. They are
also congruent with previous data showing that isdases the cost for interacting with
others presented as facial stimuli. This lattes lonay index a core maintaining factor of SA
that appears to mediate successful treatment chdhigémann, 2007). In sharp contrast,
when people are confronted with conflicting infotroga, as is often the case in facial crowds,
SA increases the sensitivity to threat intensitgisapproval as well as in emotional cost

judgements.
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The discrepancy between single and multiple fatigdlays may be explained by
several, not necessarily incompatible, explanatidfisst, the greater ease of detecting angry
faces in social anxiety (Gilboa-Schechtman et@99). This attentional bias may lead to
assign this information more weight in their judgrheSecond, it may be that the intensity of
a single face may not be sufficient to activatesagbroval evaluation whereas facial crowds
may be (a "dose effect"). At the same time, howesiagle angry faces are more threatening
than single neutral faces and can thus be considegeeater “dose” than the latter. The fact
that our data revealed no clear difference betvea®gle anger and neutral faces clearly
guestions this alternative explanation.

Obviously, further research is needed using eyeemeant recording during the
evaluation task in order to better understand helecsion and interpretation processes relate
to each other when people process facial crowds.Kihd of research allows for an
examination of the extent to which attentional xeke(e.g., first fixation, number of angry
faces fixed, and fixation duration on angry faces) predict facial crowd evaluation.

Finally, the current study underlines the impoctanf integrating both participant and
stimuli genders in research designs. Some discomgmbetween studies may be explained by
the gender composition of sample and materials, (eagge et al., 2008, used only female
participants). It should be noted that SA men @digptl a negative interpretation towards
complex stimuli that was more sensitive to threggnsity than in women.

Concluding comments

Consistent with earlier studies, we found thatdisapproval evaluation of a crowd of
angry and neutral faces, but not of a single angmneutral face, was modulated by social
anxiety. Furthermore, our findings suggest thatdSér-evaluate the cost for interacting with

a single individual or with a group of individuafSombined, these data offer strong support
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for Hofmann’s comprehensive model of social anx{@§07) that underlines the core role of

biased estimated social cost in the maintenanse®él anxiety.
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Footnotes
1t should be note that the operationalisation @fstdfor interacting” is slightly different in
those two studies. In Schofield et al. (2007),ipgréants had to evaluate “what it would be
like to interact with” on a scale from very badviery good for me. Campbell et al. (2009)
asked their participants to evaluate how likelythee “to approach and engage the presented
person in a social interaction”.
% This dimension is called « disapproval ratingshia remainder of the text.
3In order to facilitate the interpretation of resufor the evaluation of disapproval and the
emotional cost for interacting, theses scales w@rersed: the higher the score, the higher the

disapproval or the emotional cost for interacting.
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Table 1.

Summary of SFTE results for disapproval and ematioast ratings

Dependent variable

Predictor Disapproval ratings Emotional cost ratings
Coefficient (SE) Coefficient (SE)

Level 1
Intercept 0.566 (0.047)*** 0.544 (0.059)***
Participant Gender -0.063 (0.045) -0.034 (0.064)
Social Anxiety 0.004 (0.002) 0.011 (0.003)***
Social Anxiety x Participant Gender -0.000 (0.002) 0.002 (0.003)

Level 2

Face Gender

Intercept -0.116 (0.014)*** -0.128 (0.015)***
Participant Gender -0.051 (0.015)*** -0.046 (0.016)
Social Anxiety 0.001 (0.001) 0.001 (0.001)

Social Anxiety x Participant Gender -0.001 (0.001) -0.000 (0.001)

Face Valence

Intercept 1.012 (0.050)*** 0.948 (0.055)***
Participant Gender 0.084 (0.048) 0.074 (0.056)
Social Anxiety 0.002 (0.003) 0.002 (0.003)

Social Anxiety x Participant Gender -0.006 (0.003)* -0.005 (0.003)

Note.* px .05;* p<.01; **. p< .001
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Table 2.

Summary of FCET results for disapproval and ematicost ratings

Dependent variable

Predictor

Disapproval ratings

Emotional cost ratings

Coefficient (SE)

Coefficient (SE)

Level 1

Intercept

Participant Gender

Social Anxiety

Social Anxiety x Participant Gender
Level 2
Crowd Gender

Intercept

Participant Gender

Social Anxiety

Social Anxiety x Participant Gender
Crowd Intensityhear

Intercept

Participant Gender

Social Anxiety

Social Anxiety x Participant Gender
Crowd Intensityyagratic

Intercept

Participant Gender

Social Anxiety

Social Anxiety x Participant Gender

0.242 (0.061)**
-0.173 (0.057)**
0.010 (0.002)***

0.000 (0.002)

-0.115 (0.026)***
-0.097 (0.025)**
0.003 (0.001)*

-0.004 (0.001)

0.114 (0.012)**
-0.016 (0.013)
0.001 (0.000)**

-0.001 (0.000)

0.006 (0.001)**
-0.001 (0.001)
0.000 (0.000)

-0.000 (0.000)

0. 230 (0.060)***
-0.066 (0.057)
0.015 (0.003)**

0.002 (0.003)

-0.104 (0.023)**
-0.075 (0.022)*
0.001 (0.002)*

-0.001 (0.002) t

0.110 (0.013)***
-0.011 (0.014)
0.001 (0.000)*

-0.001 (0.000)

0.006 (0.001)***
-0.001 (0.001)
0.000 (0.000)

-0.000 (0.000)**

Note.* p< .05;**p<.01;*** p <.001



