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Ø What can bodily signals reveal about cognitive processing in 
low-arousal non-communicative states?

• Brain and cardiac signals reveal the disruption of hierarchical
predictive processing in disorders of consciousness
(Bekinschtein et al., 2009; Raimondo et al., 2017)

• Brain signals reveal the disruption of hierarchical predictive
processing during sleep (Strauss et al, 2015)

Ø We hypothetize that cardiac activity reveal disruption of 
hierarchical predictive processing during sleep

Methods

ResultsIntroduction

Ø Behavioral and physiological evidence of response 
adaptation: 

• Vertigo decreases over repetitions (trend-test, p<0.001)
• Nystagmus number decreases over time and repetitions 

(trend-tests, p<0.001)
• Nystagmus number partially explains vertigo (model 

comparison, p=0.003)

Discussion
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Ø Local-global paradigm (Bekinschstein et al., 2009)
• 4 similar sounds + a deviant
• Local and global deviations

Ø Morning nap study (Strauss et al., 2015)  
• N=19, 18-35 yo
• MEG/EEG and ECG recordings

Ø Cardiac analysis (Raimondo et al., 2017) 
• R peak extraction (Systole package in Python) around 5th sound
• Pre and Post >50ms and <600ms) + RR interval <1200 ms

Ø Cardiac acceleration after local deviants during sleep

Ø Cardiac acceleration after local deviants during light NREM sleep

Ø Cardiac deceleration after global deviants before motor response

Ø Task instruc=ons are revealed during wakefulness
• Cardiac deceleraWon indexes motor preparaWon during wakefulness
• No cardiac responses to deviants in wakefulness (Raimondo et al., 2017)
• This paYern diverges from cerebral responses (Strauss et al., 2015)

Ø Disrup=on of hierarchical processing is revealed during sleep
• Cardiac acceleraWon reveal preserved local processing during sleep
• No cardiac responses for global deviants during sleep
• This paYern converges with cerebral responses (Strauss et al., 2015)
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