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Abstract

Previous research has utilized the approach avoidance task (AAT) to measure approach and 

avoidance action tendencies in socially anxious individuals. “Neutral” social stimuli may be 

perceived as ambiguous and hence threatening to socially anxious individuals, however it is 

unclear whether this results in difficulty approaching ambiguous (“neutral”) versus unambiguous 

threat (e.g., disgust) faces (i.e., intolerance of ambiguity). Thirty participants with Social Anxiety 

Disorder (SADs) and 29 non-anxious controls completed an implicit AAT in which they were 

instructed to approach or avoid neutral and disgust faces (i.e., pull or push a joystick) based on 

color of the picture border. Results indicated that SADs demonstrated greater difficulty 

approaching neutral relative to disgust faces. Moreover, intolerance for approach of ambiguity 

predicted social anxiety severity while controlling for the effects of trait anxiety and depression. 

Our results provide further support for the role of intolerance of ambiguity in SAD.
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A substantial body of research demonstrates that individuals with Social Anxiety Disorder 

(SAD) demonstrate selective information processing biases for threat-related information 

(for a review see Kuckertz & Amir, 2014). These threat biases are assumed to contribute to 

the etiology and maintenance of the disorder. For example, diagnostic criteria for SAD 

specify fear of rejection (American Psychiatric Association, 2013), suggesting that disgust 

faces might be particularly threatening for those with social anxiety (Rozin, Lowery, & 

Ebert, 1994). Indeed, socially anxious individuals demonstrate an attentional bias for disgust 

faces compared to neutral faces (Pishyar, Harris, & Menzies, 2004), and modification of 

attentional bias for disgust faces has been associated with reduced social anxiety symptoms 

(Amir et al., 2009), diagnostic remission (Schmidt et al., 2009), and improved performance 

on a speech task (Amir et al., 2008).
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Despite the relevance of non-ambiguously negative facial expressions (i.e., disgust) in social 

anxiety, research also suggests that “neutral” facial expressions convey ambiguity, and are 

often negatively valenced for individuals with social anxiety (e.g., Lange, Allart, Keijsers, 

Rinck, & Becker, 2012; Yoon & Zinbarg, 2008). Indeed, individuals with SAD tend to 

interpret ambiguous information as threatening (for a review see Kuckertz & Amir, 2014), 

and thus neutral faces may be associated with more threatening interpretations by 

individuals with SAD relative to interpretations made by non-anxious controls (NACs). 

Similarly, neutral facial expressions convey uncertainty regarding the person’s thoughts, 

feelings, or intent, which may be perceived as threatening by individuals with SAD given 

that SAD is characterized by intolerance of uncertainty (Boelen & Reijntjes, 2009).

Neutral faces may be perceived as particularly threatening by socially anxious individuals 

when assessed via implicit tasks. For example, Lange and colleagues (2012) found that 

individuals with a diagnosis of SAD, compared to NACs, rated Chinese idiographs more 

negatively when followed by a neutral, subliminally presented face prime. In contrast, SAD 

and NAC groups did not differ in their ratings of Chinese idiographs following presented of 

angry, subliminally presented face primes.

Thus, extant literature suggests that both non-ambiguously negative faces (i.e., disgust faces) 

and ambiguous faces (i.e., neutral faces) may be considered threating to individuals with 

social anxiety. However, the role that interpretation of neutral versus non-ambiguously 

negative faces has in the clinical manifestation of SAD is unclear. Diagnostic criteria for 

SAD include avoidance of feared social situations (American Psychiatric Association, 

2013). Consistent with the notion of avoidance as a primary clinical target in SAD, 

psychosocial treatment of SAD has long included emphasis on exposure therapy (e.g., Feske 

& Chambless, 1995), which focuses on increasing approach and reducing avoidance of 

feared social situations. Therefore an important, clinically informative question pertains to 

the extent to which SAD is characterized by relative avoidance of neutral versus non-

ambiguously negative social stimuli. Such an understanding may inform the features of 

exposure exercises in the context of treatment for SAD.

While findings by Lange and colleagues (2012) suggest that stimuli may be rated more 

negatively when implicitly primed by a neutral rather than non-ambiguously negative face, 

such findings do not directly speak to the extent to which individuals approach or avoid 

neutral versus non-ambiguously negative social stimuli. Fortunately, action tendencies to 

approach or avoid disorder-relevant stimuli may be assessed at an implicit level via the 

Approach Avoidance Task (AAT) (Phaf, Mohr, Rotteveel, & Wicherts, 2014; Roefs et al., 

2011). According to the reflective impulsive model of behavior (Strack & Deutsch, 2004), 

stimuli from the environment elicit automatic evaluations that activate affectively congruent 

behavioral schemas of approach and avoidance. One way to assess these behavioral schemas 

implicitly is to use speed of arm flexion (i.e., approach) and speed of arm extension (i.e., 

avoidance) in response to disorder-relevant stimuli using the AAT.

The AAT has been used to study implicit action tendencies in highly socially anxious 

individuals (HSAs). Voncken, Rinck, Deckers, and Lange (2012) presented HSAs and NACs 

with pictures of neutral faces and computer monitors and asked participants to pull or push a 
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joystick in response to an emotion-irrelevant feature of the picture, resulting in the visual 

impression of approach (i.e., face or computer monitor turned towards participant) or 

avoidance (i.e., face or computer monitor turned away from participant). Voncken et al. 

calculated approach and avoidance bias scores using a calculation method proposed by 

Najmi and colleagues (2010). According to this conceptualization, approach and avoidance 

may represent different aspects of automatic behavior systems in the presence of emotional 

stimuli, rather than opposite ends of the same continuum (Najmi et al., 2010). Voncken et al. 

(2012) found that HSAs but not NACs were slower to pull neutral faces towards themselves 

in comparison to pulling pictures of computer monitors. No group differences were found 

for pushing the joystick in response to neutral faces versus computer monitors. While these 

findings suggest that HSAs experienced relative difficulty approaching, but not increased 

avoidance of neutral faces, the authors did not compare action tendencies for multiple facial 

expressions, therefore it is unclear whether their findings are due to the effect of neutral 

expressions specifically or facial stimuli in general.

Several other studies have also used the AAT in the context of social anxiety. For example 

Roelofs and colleagues (2010) asked HSA and NAC participants to pull or push pictures of 

angry, happy, or neutral faces based on picture color. However, the authors compared 

response times for pushing and pulling the joystick within each valence, thus their analyses 

did not allow for differentiation between biased approach tendencies and biased avoidance 

tendencies. Similarly, Heuer, Rinck, and Becker (2007) instructed HSAs and NACs to push 

or pull a joystick in response to angry, neutral, or smiling faces displayed on a computer 

screen. These researchers used puzzle pictures as non-emotional control stimuli. Like 

Roelofs and colleagues, these authors did not calculate separate indices for approach and 

avoidance. Moreover, participants were instructed to respond to the picture content rather 

than a content-irrelevant feature of the picture, which is arguably not an implicit task (Roefs 

et al., 2011).

In summary, previous research suggests that the AAT may be a useful task for assessing 

approach and avoidance action tendencies in individuals with high levels of social anxiety. 

However, only one study to date has differentiated approach from avoidance tendencies 

(Voncken et al., 2012). Moreover, that study did not compare relative difficulties of 

approaching neutral faces to unambiguously threatening faces, thus it is not clear to what 

extent individuals with social anxiety display difficulty approaching neutral (i.e., 

ambiguous) versus unambiguous threat faces (i.e., intolerance of ambiguity).

In the current study we addressed three issues in the literature. First, we compared approach 

and avoidance tendencies for neutral faces versus unambiguously negative (disgust) 

emotional faces. Our goal was to elucidate relative difficulties with these two stimuli types 

in social anxiety disorder, or intolerance for ambiguity. Second, we examined the validity of 

the AAT in a clinically diagnosed population with SAD. Finally, we examined the utility of 

the AAT in predicting social anxiety symptom severity, when controlling for the effect of 

trait anxiety and depression.
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Method

Participants

Participants were individuals with SAD and NACs. Individuals with SAD (n = 30) met 

DSM-IV criteria for SAD as determined by the Structural Clinical Interview for DSM-IV 

(SCID; First, Spitzer, Gibbon, & Williams, 2002) and scored above 50 on the Liebowitz 

Social Anxiety Scale – Clinician rated version (LSAS-CR; Liebowitz, 1987). Participants 

were recruited from two clinical trials conducted at the Center for Understanding and 

Treating Anxiety at San Diego State University (see Amir et al., 2009; Amir & Taylor, 2012 

for full inclusion/exclusion criteria and additional sample characteristics); all individuals 

with SAD completed the task prior to beginning treatment. The average participant age was 

38.89 years (SD = 9.98) and the SAD group comprised 54% females.

The non-anxious controls (NACs, n = 26) did not meet diagnostic criteria for any past or 

present Axis I disorder based on a SCID interview. NACs were recruited from the 

community and scored 29 or lower on the self-report version LSAS (LSAS-SR). The 

average participant age was 25.28 years (SD = 13.15) and the NAC group comprised 56% 

females. All participants were paid $20 for their participation.

Three participants (two SADs and one NAC) were excluded due to less than chance 

accuracy (< 50%) on the AAT task. Therefore, our final sample comprised 53 participants 

(SAD, n = 28; NAC, n = 25).

Self-report measures

Beck Depression Inventory-II (BDI-II)—The BDI-II (Beck, Steer, & Brown, 1996) is a 

self-report inventory to assess depression symptoms. It consists of 21 items on a 0–3 point 

scale, and a total score is calculated by summing up all responses. Psychometric properties 

of the BDI-II are good among both clinical and non-clinical samples. Internal consistency in 

the current sample was excellent (Cronbach’s alpha = .96).

Spielberger State-Trait Anxiety Inventory (STAI-S/T)—The STAI (Spielberger, 

Gorsuch, Lushene, Vagg, and Jacobs, 1983) is a 40-item questionnaire assessing the 

intensity of feelings of anxiety, distinguishing between state anxiety (i.e., how participants 

feel right now) and trait anxiety (i.e., how participants feel generally). Answers are given on 

a 1–4 point scale and a total score is calculated by summing up all responses. Internal 

consistency in the current sample was excellent (Cronbach’s alpha = .97).

Liebowitz Social Anxiety Scale (LSAS, Clinician-Rated and Self-Report 
versions)—The LSAS (Liebowitz, 1987) measures symptoms of social anxiety. It consists 

of 24 social situations, and participants are asked to rate their level of fear and avoidance for 

each situation on a 0–3 point scale. The LSAS can be clinician-rated (LSAS-CR) in which 

the LSAS is administered during a clinical interview or self-report (LSAS-SR). Both 

versions are psychometrically sound, and scales can be used interchangeably (Fresco, et al., 

2001). The LSAS-CR was administered to the clinical socially anxious sample during the 

interview; the LSAS-SR was administered to the non-anxious group. Internal consistency in 
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the current sample was excellent for the LSAS-CR (Cronbach’s alpha = .93) and LSAS-SR 

(Cronbach’s alpha = .91).

The approach-avoidance task

The stimuli for the AAT assessment comprised eight pictures of faces: four with disgust 

expressions and four with neutral expressions. Actors comprised two Caucasian adult males 

and two Caucasian adult females. These pictures were selected from a well-validated set of 

emotional facial expressions (Matsumoto & Ekman, 1988) and have been used in previous 

research examining information-processing biases in SAD (Amir et al., 2009; Schmidt et al., 

2009). We selected disgust faces as our non-ambiguous negative facial expression due to 

previous research utilizing disgust faces in AAT for anxiety disorders (Kuckertz, Carmona, 

Chang, Piacentini,& Amir, 2015) as well as in other information processing tasks in socially 

anxious individuals (Amir et al., 2008; Amir et al., 2009; Pishyar, Harris, & Menzies, 2004; 

Schmidt et al., 2009). The pictures were surrounded by a green or a blue border. Participants 

were instructed to pull the joystick if the border was green and to push the joystick if the 

border was blue. To remain consistent with previous research (Amir, Kuckertz, & Najmi, 

2013), we included filler trials in which pictures were framed by a beige border designating 

movement to the right side, however these trials were not included in analysis.

Participants were seated in front of a computer screen, with a joystick situated on the desk. 

Pulling the joystick resulted in an increasingly larger picture while pushing the joystick 

resulted in a smaller picture, simulating approach and avoidance, respectively. The picture 

would disappear if the joystick was pushed or pulled 30° into either direction, regardless of 

response accuracy. The next trial would start if the participant moved the joystick back into 

the central position and pushed the button on the joystick. Response latencies were measured 

from the appearance until the disappearance of the picture.

Prior to the assessment participants completed a practice. During the practice participants 

completed thirteen trials with a different set of disgust and neutral pictures than the pictures 

used in the experimental task. The assessment phase comprised 192 trials [4 Actors × 2 

Facial expressions (Disgust, Neutral) × 3 Border color (Green, Blue, Beige) × 8 

Repetitions]. Trials were presented in a different random order for each participant.

Procedure

Participants signed the informed consent form and provided demographic information. Next, 

participants completed the BDI-II, STAI-S/T, and either LSAS-SR (NACs) or the LSAS-CR 

(SADs). A trained (masters or doctoral level) interviewer administered the SCID. 

Participants then completed the AAT. This procedure was approved by the Institutional 

Review Board at San Diego State University.

Results

Demographics and Baseline Data

The final groups comprising 28 individuals with SAD and 25 NACs did not differ 

significantly in age [t(51) = 1.00, p = .322, d = 0.27],1 education [t(50) = 0.32, p = .750, d= 
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0.09], or gender ratio [χ2(1) = 0.03, p = .859]. As expected, individuals with SAD had 

higher scores than NACs on symptoms of social anxiety [t(51) = 17.33, p < .001, d = 4.76], 

state anxiety [t(50) = 8.02, p < .001, d = 2.23], trait anxiety [t(50) = 10.82, p< .001, d = 

3.01], and depressive symptoms [t(50) = 8.20, p < .001, d = 2.28]. See Table 1 for 

demographic and self-report data.

Approach-Avoidance Task (AAT)

Data Preparation—We removed incorrect trials and the highest and lowest 1% of 

response latencies from the AAT. We also removed response latencies deviating more than 

two SD from the mean response latency for each participant's own overall response latency 

(Kuckertz et al., 2015).

Group Differences in Approach and Avoidance—Response latencies were analyzed 

separately for the two response directions (i.e., pull and push; Najmi et al., 2010). Table 1 

presents overall mean response latencies for each response direction and face type.

For the push response direction, we submitted the mean response latencies to a 2 (Group: 

SAD, NAC) × 2 (Valence: Disgust Face, Neutral Face) repeated measures ANOVA (see 

Figure 1). This analysis revealed a significant main effect of Valence [F(1,51) = 121.18, p < .

001, η2 = .70] such that all participants pushed disgust faces more quickly than neutral 

faces. The main effect of Group [F(1,51) = 3.21, p = .079, η2 = .06] was marginally 

significant with SADs slower in pushing faces in general than NACs. The Valence × Group 

interaction was not significant [F(1,51) = 1.16, p = .520, η2 = .02].

Similarly, we submitted the mean response latencies for the pull responses to a 2 (Group: 

SAD, NAC) × 2 (Valence: Disgust Face, Neutral Face) repeated measures ANOVA. Both the 

main effects of Valence [F(1,51) = 133.11, p < .001, η2 = .72] and Group [F(1,51) = 4.04, p 
= .050, η2 = .07] were significant. These main effects were qualified by an interaction of 

Group × Valence [F(1,51) = 8.97, p = .004, η2 = .15]. Follow-up simple effects analyses 

revealed that SADs were slower in pulling neutral faces compared to NACs[t(51) = 2.50, p 
= .016, d = 0.69]; however groups did not differ in speed of pulling disgust pictures [t(51) = 

1.25, p = .216, d = 0.34]. Moreover, both SADs [t(27) = −8.84, p < .001, d = 1.18] and 

NACs [t(24) = −7.98, p < .001, d = 0.59] were slower in pulling neutral faces compared to 

disgust faces. Similar to past research (e.g., Najmi et al., 2010; Voncken et al., 2012) we also 

computed an approach bias (difference between response latencies in pulling disgust faces 

compared to response latencies for pulling neutral faces). This intolerance for approach of 
ambiguity index would be negative when there is a greater difficulty approaching neutral 

faces relative to nonambiguous disgust faces. This bias was more negative for SADs 

(Mdifference = −183, SDdifference= 110) than for NACs (Mdifference = −107, SDdifference = 67), 

t(51) = −3.00, p = .004, d = 0.82.

Relationship between AAT Biases and Social Anxiety Symptoms—To elucidate 

the relationship between the approach response system and social anxiety symptoms, we 

1Effect sizes for t tests were calculated as follows: d = mean difference/pooled standard deviation.
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correlated separate measures of approach for disgust and neutral faces, as well as the 

intolerance for approach of ambiguity index with LSAS scores. LSAS scores were 

correlated with approaching of neutral faces (r =.38, p = .005) such that higher levels of 

social anxiety were associated with slower response latencies in approaching neutral faces. 

The correlation between social anxiety and approach of disgust faces was not significant (r 
= .21, p = .131). Moreover, the intolerance for approach of ambiguity index was correlated 

with LSAS such that greater intolerance for approach of ambiguity (i.e., increasingly 

negative bias scores indicating longer response times to approach neutral faces compared to 

disgust faces) was associated with higher levels of social anxiety symptoms (r = −.42, p = .

002).

Because our correlational analyses suggested that the intolerance for approach of ambiguity 

score was significantly associated with social anxiety symptoms, these results suggest that 

both neutral and disgust-related approach responses may contribute valuable information 

when combined into a single intolerance for approach of ambiguity index.

To assess the predictive utility of the intolerance for approach of ambiguity bias when 

accounting for trait anxiety (STAI-T) and depression (BDI-II), we also conducted a 

simultaneous multiple regression to predict LSAS scores with intolerance for approach of 

ambiguity bias, BDI and STAI-T as predictors. The intolerance for approach of ambiguity 

bias (β = −.19, t = −2.87, p = .006), trait anxiety (β = .52, t = 4.46, p < .001), and depression 

(β = .35, t = 3.03, p = .004) were all unique predictors of social anxiety symptoms, such that 

greater intolerance for approach of ambiguity (i.e., greater difficulty approaching neutral 

relative to nonambiguous disgust), higher levels of depression, and higher levels of trait 

anxiety, were all associated with higher levels of social anxiety.

Discussion

In the present study we found that individuals with SAD and NACs did not differ in implicit 

avoidance in response to neutral versus nonambiguous disgust facial expressions. When 

examining approach responses we found that the SAD group showed greater intolerance for 

approach of ambiguity compared to NACs. That is, individuals with SAD demonstrated 

greater difficulty approaching neutral faces relative to nonambiguous disgust faces. 

Moreover, the results of our regression analyses suggest that intolerance for approach of 

ambiguity predicted severity of social anxiety symptoms while controlling for the effects of 

trait anxiety and depression. Our findings are consistent with research (e.g., Najmi et al., 

2010) showing that individuals with obsessive compulsive symptoms are characterized by 

greater difficulty approaching disorder-relevant stimuli in comparison to non-disorder 

relevant stimuli when compared to NACs. Together, these studies highlight the role of 

approach (pulling) but not avoidance (pushing) action tendencies for anxiety disorders and 

suggest that the pull AAT response may help elucidate the etiology and/or maintenance of 

such disorders. Such cross-diagnostic comparisons are particularly relevant to the National 

Institute of Mental Health Research Domain Criteria (RDoC) initiative (Insel et al., 2010) 

that seeks to identify constructs representative of mechanisms of psychopathology across 

diagnostic categories. For example, difficulties with implicit approach of disorder-relevant 

stimuli may be a useful construct for RDoC (e.g., see Approach Motivation construct (http://
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www.nimh.nih.gov/research-priorities/rdoc/positive-valence-systems-workshop-

proceedings.shtml).

Our results provide further evidence that individuals with SAD may interpret “neutral” faces 

as ambiguous and therefore threatening (Lange et al., 2012; Yoon & Zinbarg, 2008). 

Previous research has shown that individuals with SAD rate non-valenced, non-facial stimuli 

as more threatening when primed by a neutral facial expression compared to when primed 

by a nonambiguous angry facial expression in an implicit task (Lange et al., 2012). 

Similarly, in the present study individuals with SAD displayed greater intolerance for 

ambiguity compared to NACs in the context of contrasting neutral facial expressions to 

nonambiguous disgust expressions assessed via an implicit AAT.

Moreover, related findings have been demonstrated in other studies examining interpretation 

of non-facial ambiguous information in SAD assessed via an implicit, or automatic, task. For 

example, Amir, Prouvost, and Kuckertz (2012) found that individuals with SAD were 

significantly slower to endorse benign (including neutral and positive) interpretations of 

ambiguous sentences compared to NACs, suggesting that SAD is characterized by difficulty 

in making benign interpretations in an automatic context. The authors did not find parallel 

findings for negative interpretations. Thus, individuals with SAD may demonstrate 

interpretation biases for multiple types (e.g., faces, sentences) of ambiguous stimuli (see 

Kuckertz & Amir, 2014 for a review).

Results from our study add to a growing body of literature suggesting that individuals with 

SAD may find neutral, or ambiguous, information to be threatening. Such findings have 

clinical implications for treatment of SAD. For example, exposure exercises may be best 

designed to maximize tolerance for ambiguous social situations. Therefore, such exercises 

may include approaching situations in which the outcome is ambiguous (i.e., patient is 

unsure how speech will be received by audience) rather than non-ambiguous rejection or 

disgust (i.e., patient is giving speech to an audience knowing that they will disagree with 

content). Treatment for SAD may also emphasize cognitive restructuring related to 

ambiguous situations (e.g., intolerance of uncertainty; Boelen & Reijntjes, 2009). We note 

that further research in this area will provide greater confidence in the clinical utility of these 

findings.

Our study has limitations. Our task included only neutral and nonambiguous disgust faces. 

However, inclusion of other types of nonambiguous threat faces (e.g., angry) as well as 

positive faces would allow us to further differentiate the role of intolerance for approach of 

ambiguity compared to multiple types of nonambiguous emotional expressions. Further, 

future studies should include explicit face ratings for all AAT facial stimuli in order to 

compare implicit versus explicit reactions to included stimuli. Such data would help 

elucidate the difference in responses in SAD to ambiguity when assessed across different 

levels of awareness.

Despite its limitations, the current study provides further support for the role of intolerance 

of ambiguity in SAD. Moreover, our results further highlight the importance of 

differentiating between approach and avoidance tendencies in the context of AATs (see 
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Najmi et al., 2010), and suggest that in particular, implicit approach tendencies may be 

biased for disorder-relevant stimuli, thus representing a potential target for cross-diagnostic 

research initiatives and delineation of related constructs across various forms of 

psychopathology.
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Figure 1. 
Mean response latencies (with standard error bars) as a function of Group (SAD, NAC), 

Picture Type (Disgust, Neutral), and Response Direction (Pull, Push).
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Table 1

Demographics, Symptom, and AAT Response Latency Data

Group

Variable SAD (n = 28) NAC (n = 25)

% Female 53.57a 56.00a

Age 38.89 (9.98)a 35.28 (13.15)a

Education 14.96 (2.18)a 14.76 (2.39)a

LSAS/LSAS-SR 87.29 (21.73)a 7.84 (7.68)b

STAI-T 59.21 (10.29)a 29.88 (9.07)b

STAI-S 52.29 (11.88)a 28.21 (9.37)b

BDI-II 24.64 (12.92)a 2.38 (3.37)b

Disgust Pull 1026 (132)a 974 (166)a

Neutral Pull 1209 (176)a 1081 (195)b

Disgust Push 1031 (159)a 960 (158)a

Neutral Push 1195 (214)a 1095 (180)a

Note. Mean response latencies presented in milliseconds with standard deviations presented in parentheses. LSAS = Liebowitz Social Anxiety 
Scale (Liebowitz, 1987); LSAS-SR = Liebowitz Social Anxiety Scale Self-Report (Liebowitz, 1987); STAI-T = Spielberger State-Trait Anxiety 
Inventory – Trait; STAI-S = Spielberger State-Trait Anxiety Inventory – State (Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983); BDI-II = 
Beck Depression Inventory-II (Beck, Steer, & Brown, 1996); means with different subscript differ significantly.
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