
• Analyzed partial correlations
between the categorization bias
and anxiety scores (Table 3).

• BFNE scores were correlated
with higher tendency of
miscategorizing sadness as anger
and lower tendency of
miscategorizing surprise as
disgust.

• BAI and STAI-t scores were
positively correlated with
mistaking surprise for disgust.
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⚫ Anxiety is related to cognitive biases, such as attentional bias (allocating
attentional resource to threat stimuli)1 and interpretation bias (interpreting
ambiguous stimuli as threatening) 2.
• The relationship to the cognitive biases depends on types of anxiety.

‐ Trait anxiety is a stable anxiety-proneness and related to attentional bias1.
‐ Social anxiety is , in social situation, fear of being judged by others and

very feeling self consciousness, and related to interpretation bias3.

⚫ Trait anxiety and recognition of facial expressions
•Attentional bias in high trait anxiety arises at earlier stage in information
processing4, therefore trait anxiety could amplify intensity of threatening
stimuli, such as anger and disgusted faces, in order to make them salient.

⚫ Social anxiety and recognition of facial expressions
•Social anxiety interprets ambiguous stimuli like behavior or facial expression
of others as threatening.

⚫ Features of the present study
•Three intensity level (20%, 40%, 100%) of facial expression were used.
•We measured categorization accuracy, evaluation of intensity level, reaction
time as well as miscategorization proportion.
•We calculated not only Pearson correlation but also partial correlation in
order to control mutual influence of each type of anxiety.

⚫ Effects of anxiety on facial expression categorization performance
•Calculated Pearson correlation between the score of questionnaires (BFNE,
BDI, STAI-t) and the response of three indexes(categorization accuracy,
intensity rating, reaction time)
• Categorization accuracy: At the 20% intensity level, BFNE scores correlated

positively with accuracy for recognizing the fearful expression (r = .169, p
= .049), and STAI-t scores correlated negatively with accuracy for recognizing
the sad expression (r = .179, p = .038).

• Intensity rating: At the 100% intensity level, STAI-t scores correlated
positively with intensity rating of angry expression (r = .178, p = .039).

• Reaction Time: BAI scores correlated with reaction time of recognizing
fearful expression at 40% and 100% intensities (r = -.207 and -178, p
= .016, .039 respectively).

⚫ The results of partial correlation
• As Table 1 shows, the correlations between the 

score of each type of anxiety were high, then we
calculated partial correlation to control  mutual
influence of anxieties.

• Used BFNE score as a control variable to reexamine the correlation between
the results of expression categorization test and BAI and STAI-t, and used
STAI-t score as a control variable for BFNE.

⚫ Categorization bias and anxiety
• We used categorization bias scores to identify systematic errors in facial

expression categorization task. The bias scores were obtained by computing
the percentage of the trials in which the participant categorized a displayed
expression using one of the six emotion labels and averaging across the
stimuli and participants (Table 2).

As we expected, we found a positive correlation between trait anxiety (STAI-t)
and intensity rating of angry expression, whereas found a negative correlation
between trait anxiety (BAI) and reaction time opposite to the expectation. Social
anxiety related accurate recognition of fearful expression.

However, after we used partial correlation, there were no significant
correlation between anxiety measurement and facial expression categorization
performance. This means that the results obtained in the present study and
previous studies could have mixed the effect of several subtypes of anxiety.

As far as the results obtained through partial correlation are concerned, trait
anxiety related not to excessive evaluation of intensity of negative expressions
and not to fast reaction time to them. Both trait anxiety and social anxiety
related to miscategorization. The miscategorization of surprise face as disgusted
face, which found in trait anxiety (both BAI and STAI-t), could mean that trait
anxiety might influence on the interpretation of pleasant dimension described in
the multidimensional theory10. On the other hand, because we found the
miscategorization of sad face as anger face in social anxiety (BFNE), social anxiety
might influence on the interpretation of arousal dimension.

REFERENCES
1. Bar-Haim, Y., Lamy, D., Pergamin, L., Bakermans-Kranenburg, M. J., & Van Ijzendoorn, M. H. (2007). Threat-related attentional bias in anxious and nonanxious individuals: A meta-analytic study. 

Psychological Bulletin, 133(1), 1–24. 
2. Calvo, M. G., & Dolores Castillo, M. (2001). Selective interpretation in anxiety: Uncertainty for threatening events. Cognition and Emotion, 15(3), 299–320. 

https://doi.org/10.1080/02699930126040
3. Voncken, M. J., Bögels, S. M., & Peeters, F. (2007). Specificity of interpretation and judgemental biases in social phobia versus depression. Psychology and Psychotherapy: Theory, Research and 

Practice, 80(3), 443–453. https://doi.org/10.1348/147608306X161890
4. Williams, J.M.G., Watts, F.N., MacLeod, C., & Mathews, A.M. (1997). Cognitive psychology and emotional disorders (2nd ed.). Chichester, UK: Wiley.
5. Lundqvist, D., Flykt, A., & Öhman, A. (1998). The Karolinska Directed Emotional Faces-KDEF [CD-ROM]. Department of Clinical Neuroscience,Psychology section, Karolinska Institutet, Stockholm, 

Sweden.
6. Green, C., & Guo, K. (2018). Factors contributing to individual differences in facial expression categorisation. Cognition and Emotion, 32(1), 37–48. https://doi.org/10.1080/02699931.2016.1273200
7. Spielberger, C. D., Gorsuch, R. L., & Lushene, R. E. (1970) Manual for the State-Trait Anxiety Inventory (Seｌf－Evaluation Questionnaire). Palo Alto, California: Consulting Psychologists Press.
8. Beck, A. T., Epstein, N., Brown, G., & Steer, R. A. (1988). An inven- tory for measuring clinical anxiety: Psychometric properties. Journal of Consulting and Clinical Psychology, 56, 893–897.
9. Leary, M. R. (1983) A brief version of the Fear of Negative Evaluation Scale. Personality and Socia Psychology Bulletin, 9, 371− 375．
10. Russell, J. A., & Bullock, M. (1985). Multidimensional scaling of emotional facial expressions: Similarity from preschoolers to adults. Journal of Personality and Social Psychology, 48(5), 1290–1298.

The relationship between the cognitive bias and types of anxiety is likely 
to influence on recognition of facial expressions in each type of anxiety.

People with high trait anxiety are likely to evaluate intensity of facial 
expressions excessively, especially when angry or disgusted faces were 
presented and to react to negative expressions fast.

Socially anxious people are likely to recognize negative expressions more 
accurately compared with other expressions, or to miscategorize a neutral 
or positive expressions as a negative one.

METHOD
⚫ Participants: Undergraduates at two university in UK

n = 138 (107 females) , Mean age = 20.2±2.8 years old
⚫ Material: A total of 144 face images were used.
•Gray-scale western Caucasian expressive face pictures,
consist of 4 female and 4 male, were selected
Karolinska Directed Emotional Faces 5.
•6 facial expressions (happy, sad, fear, angry, disgust,
and surprise)
•3 intensity level (20%, 40%, 100%) by morphing the
emotional face with the neutral face 6

⚫ Questionnaires
•Trait Anxiety: The State-Trait Anxiety Inventory From Y-
II (STAI-t; 20 items and 4-point scale) 7 and The Beck
Anxiety Inventory(BAI, 21 statements with a 4-point
scale) 8
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Figure 1  The procedural of the self-paced expression categorization task.

•Social anxiety: The Brief Fear of Negative Evaluation 
Scale(BFNE; 12 items and 5-point scale) 9

⚫ Procedure for collecting behavioral data (Figure 1)

There were no significant correlations between each anxiety measure-
ment and the expression categorization accuracy, the intensity rating, or 
the reaction time.

BFNE

Happy -.02 .01 -.08 .00 .09 .01

Sad -.07 -.03 .18 * -.01 -.06 -.04

Anger -.08 .10 -.06 .16 -.08 -.03

Fear -.05 -.01 .03 .00 -.05 .05

Disgust -.05 -.06 -.02 .06 .06 .01

Surprise -.01 .09 -.10 .10 -.19 * -.07

BAI

Happy -.09 .05 .11 -.03 .09 -.07

Sad .03 -.02 .11 .06 -.10 -.08

Anger -.01 -.13 .12 -.16 .05 -.04

Fear -.04 -.01 -.11 .09 -.01 -.05

Disgust -.06 .01 .04 -.05 .01 -.11

Surprise -.04 .02 -.10 -.11 .17 * .11

STAI-t

Happy -.01 -.14 .10 .07 .01 .01

Sad .14 -.08 .09 .02 -.03 -.01

Anger .00 -.11 .13 -.11 .00 -.10

Fear .01 -.13 -.04 .01 .09 .07

Disgust .07 -.13 .05 -.07 .07 -.13

Surprise -.02 -.10 .04 -.07 .22 ** .08

SurpriseHappy Sad Anger Fear Disgust

Table 3 Partial Correlation (r) between the Categorization Bias 
Score and Anxiety measures.

Table 1 Correlations between Questionnaires
and Alpha Coefficient

BAI .32 **

STAI-t .55 ** .59 **

Alpha

coefficient
.87 .91 .84

BFNE BAI STAI-t

-

-

Table 2  Categorization bias scores in each facial expression

Displayed

expression
Happy Sad Anger Fear Disgust Surprise

Happy 78% 7% 4% 3% 6% 2%

Sad 2% 78% 7% 5% 8% 0%

Anger 2% 16% 72% 2% 7% 1%

Fear 6% 20% 5% 42% 6% 21%

Disgust 3% 11% 17% 2% 67% 1%

Surprise 5% 17% 3% 14% 2% 59%

Categorized expression (%)


