
 
 
Background 
•  Social anxiety is associated with impaired working memory performance (O’Toole & 

Pedersen, 2011), which may be driven by cognitive biases that divert working memory 
resources to task-irrelevant information (Eysenck et al., 2007).  

•  There is moderate evidence that anxiety-related attentional biases toward threat and 
digit span tasks activate shared neuroanatomical structures, including the insular cortex 
and the lateral and ventral prefrontal cortex (Li et al., 2012; Telzer et al., 2008).  

•  Despite these relationships, few studies have directly examined the contribution of 
attentional biases to working memory performance in anxious participants.  

 
Purpose 
•  Examine how attentional bias toward socio-evaluative threat in social anxiety impacts 

performance on working memory tasks commonly employed in neuropsychological 
testing. Hypothesis: Greater socio-evaluative attentional bias will be associated with 
reduced working memory capacity. 
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Descriptive Results 
•  Participants performed in the average range on Digit Span Backward, M = 8.70 (SD = 

1.90) and Digit Span Sequencing M = 9.17 (SD = 1.96).  
•  Participants demonstrated an attentional bias toward social threat, although the 

sample demonstrated wide variation, M = -4.31 (SD = 29.53; Range = -75.97 – 84.20). 
•  Participants reported an elevated fear of negative evaluation (BFNE; M = 44.45; SD = 

6.44) and social anxiety (SIAS; M = 38.35; SD = 16.08). State anxiety was low (STAI-
S; M = 37.20; SD = 10.90) .   

Primary Analyses 
•  Overall Sample: Pearson’s bivariate correlation analyses found that attentional bias 

was not associated with Digit Span Backward, r(83)= -0.089, p = 0.42 or Digit Span 
Sequencing, r(83)= -0.108, p =.33 (See Figure 2 for scatterplots). 

•  Attentional Bias Quartiles: Digit Span performance was also contrasted between those 
in the highest and lowest attentional bias quartiles using MANOVA with quartile group 
as IV’s and Digit Span Backward and Digit Span Sequencing scores as DV’s. No 
statistically significant relationship was found between attentional bias and Digit Span 
scores, F(2,39) = 0.669, p = .52; Wilk's Λ = 0.967 (See Table 1 for means).  

 
Secondary Analyses 
•  Attentional Bias and Anxiety: Pearson’s bivariate correlation analyses indicated that 

attentional bias was not associated with fear of negative evaluation (BFNE), r(81) = 
-0.016, p =.89, social anxiety (SIAS), r(81) = 0.020, p =.86, or state anxiety (STAI-S), 
r(80) = 0.084, p = .46. 

•  Digit Span and Anxiety: Pearson’s bivariate correlation analyses indicated that Digit 
Span Backward was not associated with fear of negative evaluation (BFNE), r(81) = 
0.083, p = .46, social anxiety (SIAS), r(81) = 0.109, p = .33, or state anxiety (STAI-S), 
r(80) = 0.004, p = .97. Digit Span Sequencing was also not associated with BFNE, 
r(81) = -0.50, p = .65, SIAS, r(81) = 0.034, p = .76, or STAI-S, r(80) = 0106, p = .35. 

  

Attentional Bias and Working Memory 
•  The hypothesis that attentional bias toward socio-evaluative threat would be 

associated with working memory performance was not supported. Although not 
significant, Digit Span means by attentional bias quartile were in the opposite direction 
than hypothesized, suggesting that a larger sample size may not have have resulted 
in significant effects as predicted. Potential reasons for null results: 

•  Participants scored in the average range on the Digit Span, and score ranges 
were relatively restricted (Backward = 6-14; Sequencing = 4-14). Populations 
with a greater proportion of impaired scores may be more suitable for exploring 
the relationship between attentional bias and working memory.  

•  The use of a more sensitive measure of working memory (e.g., N-back task) 
may have been able to detect impairments in working memory.  

•  The study was limited by the absence of low anxious control participants. 
Inclusion of this group would have enhanced the ability to contrast working 
memory performance by level of attentional bias to socio-evaluative threat. 

 
Attentional Bias and Working Memory 
•  Fear of negative evaluation, social anxiety, and state anxiety were not associated with 

attentional bias or working memory performance. The lack of association between 
attentional bias and measures of social anxiety is unexpected and contrasts with a 
robust body of literature demonstrating this effect (Bar-Haim et al., 2007).  
•  Although the attentional bias assessment task used in this study was identical in 

design to other studies (Amir et al., 2008; Asmundson & Stein, 1994), there may 
be unknown factors in the replication of the task that that resulted in invalid 
assessment.  

•  The null results found in this study are consistent with the emerging literature 
suggesting that the current paradigms and procedures used to test, quantify, and  
analyze attentional bias may benefit from modification (Price et al., 2014). 

 
Future Directions 
•  Future research using more heterogeneous samples should examine whether other 

measures of attentional bias and working memory may better capture the relationship 
between cognitive bias and neuropsychological test performance. 
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Table 1. Working memory and anxiety by attentional bias quartile group. 
No statistically significant differences were found by attentional bias group. 

Figure 2. Scatterplots of attentional bias by Digit Span scores. 
Correlational analyses were not statistically significant for either subtest.  

 
 
Participants 
•  Undergraduate psychology students (N = 84) from a departmental subject pool who 

scored in the top quartile on a measure of fear of negative evaluation, a construct 
central to excessive social anxiety.   

•  Mean age: 19.15 years (SD = 1.16) 
•  Majority were women (n = 53; 63.1%)  
•  Majority identified as European American/White (n = 73; 86.9%) 

 
Measures (administered in the following order:) 
1.  Attentional bias assessment (See Figure 1, below)  
2.  Brief Fear of Negative Evaluation (BFNE; Leary, 1983)  
3.  Social Interaction Anxiety Scale (SIAS; Mattick & Clarke, 1989) 
4.  State-Trait Anxiety Inventory – State (STAI-S; Spielberger et al., 1970)  
5.  WAIS-IV Digit Span Backward and Digit-Span Sequencing (Wechsler, 2008) 

Method 

Figure 1. Attentional bias assessment task. A modified Posner task was used to 
assess attentional bias using social threat words (e.g., embarrassed, stupid) and neutral 
words (e.g., dishwasher, hanger). A cue word appeared in one of two rectangles for 600 
ms, followed by a probe (*) in one of the two rectangles. Participants were instructed to 
indicate probe location by right- or left-clicking a computer mouse. An attentional bias 
score was calculated for each participant by subtracting response latencies for invalid 
(opposite word-probe locations) social threat trials from invalid neutral trials. More 
negative scores indicate a bias toward social threat words.  
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