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Previous Study on Cardiac Cycle Effects in Simon Task

Methods
Change Detection Task along Cardiac Cycle 

Background Cardiac Cycle modulates both errors and misses

Systole trials show frontal alpha lateralization ipsilateral to target

Increased LRP-Amplitude in systole trials

N1pc / N2pc @ PO7 / P7 (change-locked)

Results

• Systole trials show more errors but less misses in 

conflict condition (LOB), and more misses in 

luminance detection (LUM).

• In LOB trials, systole vs. diastole shows lower frontal 

theta contralateral to target.

• In LUM, systole trials show higher frontal alpha 

ipsilateral to target location which correlates 

negatively with contralateral alpha suppression.
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Preliminary results

Sample

• N = 48 (f = 23)

• 18-32 years (M = 23.78 ± 3.66)

• 1024 trials (256 per block)
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Response Device

“Please press button  

at the side of the 

luminance change.”

• Cardiac Cycle was found to affect 

wide range of processes in the 

brain [1,2].

• Mechanism is not clearly 

understood yet but generally 

heartbeat can be understood as a 

reoccurring interoceptive signal

which affects the brain in an 

oscillating way [3,4].

• CPT exposure potentially 

influences cardiac cycle effects 

via both humoral and neuronal 

pathways [5,6].

[4]

[3]

• Systole trials showed more errors and decreased misses when luminance changes had to be localized 

alongside more salient orientation changes in opposing hemifield (LOB). Singular unilateral luminance 

changes (LUM) presented during systole showed more misses, while there were no cardiac cycle effects 

in unilateral orientation changes (ORI) or combined unilateral luminance-orientation changes.

• In line with these behavioral effects, ERPs/ERSPs showed cardiac cycle effects in correlates of attention 

(LOU: frontal alpha lateralization; LOB: frontal theta), as well as motor preparation (LRP). 

• These findings align with previous reports of perceptual inhibition and increased motor excitability during 

systole but suggest that inhibitory cardiac effects depend on salience and influence attentional 

mechanisms. The impact of CPT exposure remains to be analysed.
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