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Consciousness is multidimensional
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Bayne, Hohwy, Owen. Trends Cogn Sci 2016



States of “Unconsciousness”

Clinical Physiological Wakefulness

Disorders of Consciousness Sleep Mind Blanking
Anaesthesia



Functional anticorrelations
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Anticorrelations as a result of neural inhibition
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DOC separation based on cross-modal interactions

* Training set: 45 DOC (26 MCS, 19 VS/UWS) + Test set:
* 14 trauma, 28 non-trauma, 3 mixed + 16 MCS, 6 VS/UWS (15 non-trauma; all chronic)
+ 34 patients assessed >1m post-insult 2 different centers
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“Rich” connectivity in communicating states
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Simple connectivity in “unconsciousness”
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N\ Higher dynamism in
o L4 conscious states
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Vis

Simple connectivity in Mind Blanking: Low arousal
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Global Signal amplitude reflects levels of arousal

GS amplitude is linked to low arousal

R=0.68, p=0.0004
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GS amplitude decreases with caffeine intake

A = post-dose minus pre-dose

R=-0.91, p=0.0002
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Simple connectivity under Psilocybin: High Arousal
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The embodied perspective

Organism

Top-down
expectations
Perturbations Minimization of
> prediction error
to induce Ascending PRSI
prediction sensory adaption of
errors input body states

Seth & Friston. Phil Trans R Soc London B 2016



Cardiac reactions to oddballs in MCS

Auditory oddball paradigm
Bekinschtein et al., PNAS, 2009
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Cardiac reactions to oddballs in sleep

EEG: Strauss, Sitt, King, Elbaz, Azizi, Buiatti, Naccache, van Wassenhove, Dehaene, S, PNAS 2015
EEG: Blume, Niedernhuber, Spitschan, Slawik, Meyer, Bekinschtein, & Cajochen. Sleep 2022
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Cardiac responses to omitted sounds presented in
synchrony to heartbeats
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Cardiac responses to word-induced relaxation during sleep

Cardiac decelaration after
Cardiac modulation = SR - RS relaxing words

S 400 *
R ! ' R - g
OO I
vs =g=
; O 58 2000 .
i S g
: . ©
| : S® 0 I -
: : ! @ S 0
i i i £ 0 -
I 1 1 VS 1
A 8 =200
1 1 1 -e E
“——+—— Time (ms) O3 n=50
RS SR -400
relax control

Koroma, Beck, Schmidt, Rasch, Demertzi, A. J Sleep Res 2024 night night



Consciousness is multidimensional

1
, _ Inter-state dynamism
Cross-modal interactions 5 (metastability)
(multi-sensory integration) 8 .
“Rich” inter-regional
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@ ' 3 communication
g (arousal)
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Functional Anticorrelations ¢ Q’ 4
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(neural inhibition)
> (active inference)
Bayne, Hohwy, Owen Trends Cogn Sci 2016
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