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Are ERPs to threat-related facial 

expressions driven by perceived arousal?

ResultsBackground

Methods

• Few studies compare anger and fear 

within subjects1-4

• The P25,6 and enhanced posterior 

negativity (EPN)7 are sensitive to these 

faces, potentially due to their arousal 

and valence.

•  No one has empirically tested this 

assumption

Aims

• Replicate P2 and EPN effects

• Determine if arousal (or valence) 

explain these results

•Arousal (and valence) do play a role in ERP 

responses to facial expressions

•Which component is impacted by ratings 

depends on the contrast. Although 

timepoints around the N170 are the most 

frequently related to ratings. 

• P2 effects are seen in anger contrasts5 (not 

fear6,13) but do not relate to ratings.

• Only happy and fear differed on the EPN, 

which relates to both valence and arousal.

• The anger and fear comparison yielded the 

most overlap between the three analyses.

• Researchers should consider participant’s 

perceptual experience
Participants

80 young adults (17-35ys)

Mage = 20.92; 40 females

Faces

4 different databases8-11

40 identities x 4 emotions = 160 faces

EEG
64-channel ActiChamp 10-20 cap

500Hz sampling, Cz online reference

Tasks

 

Calm

Aroused

Negative

Positive
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Original emotion effect

- 74-348ms, maximum @ 152ms on P8 

(F=31.13)

Arousal emotion effect

-254-348ms, max @ PO4 286ms (F=13.79)

-74-236ms, max @130ms on P10 (F=25.20)

Valence emotion effect

- 82-244ms, max @152ms on P8 (F=28.62)

- 248-348ms, max @ 296ms O1 (F=16.11)

- - - -

ValenceArousalOriginal

Amplitude 

(µV)

Difference 

Wave 

(µV)

N170

P2

EPN

Pre-N170 < → valence

N170-P2

<

→ arousal & 

valence

Pre-N170 <

→ no ratingsP2-EPN

<

→ arousal N170 peak

<

→ valence

NO VALENCE 

RELATIONSHIP

NO AROUSAL 

RELATIONSHIP

EPN

>

→ arousal & 

valence

Pre-N170 < → arousal & 

valence

Post-N170

<

→ arousal & 

valence
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