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Participants: 73 university students with no psychiatric diagnoses 
Task: arrowhead version of the flanker task [8] with 50% congruency.
Trait anxiety measure: STAI [6] and STICSA [7] 
Study analysis: 
Congruency effect
• t-test (Congruent, Incongruent) on:
• ERP amplitude, with mass-univariate analysis
• ERP latency, with classic analysis

Anxiety modulation
• Regression with STICSA predicting, for each congruency condition:
• ERP amplitudes, with robust mass-univariate analysis
• ERP latency, with classic analysis

Results

ReferencesSummary and Conclusion

Enhanced amplitude for the N2 and P3 
in incongruent relative to congruent trials.

STICSA negatively correlated with P3 amplitude in congruent trials;
No reliable correlations for STAI. 

P3 amplitude at Fz in congruent trials 
negatively correlates with STICSA
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Increased conflict processing and attention allocation in this neutral and non-social task:
• N2 and P3 amplitude: incongruent > congruent
• N2 and P3 latency: incongruent > congruent
Trait anxiety (STICSA scores) modulations:
• Attention allocation in congruent trials:
• Negative correlation with P3 amplitude
• No correlation with P3 latency or N2 amplitude and latency

• Correlates with longer RTs in both congruent and incongruent trials 
Conclusion:
• Anxiety does not seem to alter processes involved in conflict monitoring (N2)
• Anxiety is associated with less efficient attentional allocation (P3) 
• Anxiety is associated with slower behavioural responses in general

[1] Yeung, N., Botvinick, M. M., & Cohen, J. D. (2004). The neural basis of error detection: Conflict 
monitoring and the error-related negativity. Psychological Review, 111, 931–959.
[2] Yu, Y., Jiang, C., Xu, H., Yang, Q., Li, J., Xu, Y., Xiang, W., Peng, L., Liu, B., Lv, F., & Li, M. (2018). 
Impaired cognitive control of emotional conflict in trait anxiety: A preliminary study based on 
clinical and non-clinical individuals. Frontiers in Psychiatry, 9. 
[3] Hajcak, G., Weinberg, A., MacNamara, A., Foti, D., 2013. ERPs and the study of emotion. In: 
Luck, S.J., Kappenman, E.S. (Eds.), The Oxford handbook of event-related potential components. 
Oxford University Press, New York, NY. 
[4] Wu, Y., Ma, S., He, X., Xiang, S., & Qi, S. (2021). Trait anxiety modulates the temporal dynamics of 
Stroop task switching: An ERP study. Biological psychology, 163, 108144. 
[5] Botelho, C., Pasion, R., Prata, C., & Barbosa, F. (2023). Neuronal underpinnings of the 
attentional bias toward threat in the anxiety spectrum: Meta-analytical data on P3 and LPP event-
related potentials. Biological Psychology, 176, 108475. 
[6] Spielberger, C. D. (1983). Manual for the State-Trait Anxiety Inventory. Mind Garden.
[7] Ree, M. J., French, D., MacLeod, C., & Locke, V. (2008). Distinguishing Cognitive and Somatic 
Dimensions of State and Trait Anxiety: Development and Validation of the State-Trait Inventory for 
Cognitive and Somatic Anxiety (STICSA). Behavioural and Cognitive Psychotherapy, 36(03).
[8] Eriksen, B. A., & Eriksen, C. W. (1974). Effects of noise letters upon the identification of a target 
letter in a nonsearch task. Perception & Psychophysics, 16(1), 143–149.
[9] Pernet, C. R., Chauveau, N., Gaspar, C., & Rousselet, G. A. (2011). LIMO EEG: A Toolbox for 
Hierarchical LInear MOdeling of ElectroEncephaloGraphic Data. Computational Intelligence and 
Neuroscience, 2011, 1–11. 

Acknowledgments
This project was funded by:
NSERC (Natural Sciences and Research 
Council of Canada)
CFI (Canada Foundation for 
Innovation)

Anxiety positively correlates with response 
time, regardless of congruency.

Latency effect:
• N2 analyzed at FCz, Fz, Cz
• P3 analyzed at Fz, Pz, POz
Significantly delayed N2 and P3 latency in incongruent relative to 
congruent trials 
• Incongruent – Congruent mean difference: N2 FCz = 10ms, P3 Fz = 15ms
No significant correlations between anxiety with N2 and P3 latency for 
either congruency condition or for the latency difference (Incongruent – 
Congruent).

Paired t-test: Incongruent vs Congruent

t > 0: more positive amplitude for congruent than incongruent trials
t < 0: more positive amplitude for incongruent than congruent trials

P3

Fz

N2

FCz

Congruent (95% CI)
Incongruent (95% CI)
Congruent - Incongruent (95% CI)
p < .05 for paired t-test

Trait anxiety has been suggested to modulate cognitive control, reflected in altered stimulus-
locked N2 and P3 ERP components
• N2 (max. 150 – 300ms) reflects conflict processing [1]; positively correlated with anxiety [2].
• P3 (max. 300 – 500ms) reflects attention allocation [3]; inconsistent associations with 

anxiety [4, 5].
• Most previous studies focused on social threat stimuli like angry faces; unclear if anxiety 

modulates these ERPs in response to non-social, neutral stimuli.
• Studies used the STAI scale [6], which contains both anxiety and depression items; a more 

purer anxiety scale (STICSA[7]) may better reveal the anxiety modulations
Study Purpose:
• To examine anxiety modulation of the N2 and P3 in a neutral context flanker task [8], using a 

data driven mass-univariate analysis [9] to minimize Type I and II errors
• To test whether STAI[6] and STICSA[7] differ in their ERP correlations

STICSA -> CongruentSTAI -> Congruent

• No significant correlations between either STICSA or STAI with incongruent  
trial ERPS. 

• No reliable, significant correlations in the N2 timeframe.
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