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NOT ONLY I AM BUT
I’ M AWARE
THAT I AM

J Dimensions of Self-awareness
J Self-brain areas
J Heart-brain link

J Self-voice




‘ SELF AWARENESS

A A state of mind in which there is knowledge of one's own existence and of the existence of surroundings (1

B,

O Two levels [2:3]

= Bodily self awareness
- Integration of external and
internal stimuli
Ex. self-location, self-identification
= Cognitive self
- High-order processess
Ex. Autobiographic memory,
recognition of own face/voice

0 Interoception 4
= A bridge between both
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[1] Damasio A, 1999; [2] Caio A, 2022; [3] Park HD, 2019; [4] Azzalini D, 2019



‘ BRAIN-BODY IN DIALOGUE

O Visceral signals continuously inform brain on
body internal state [

= Ex. heartbeat, respiration, gastric rhythm

’
S

0 Dynamic dialogue via autonomic pathways
(e.g., vagus nerve), ascending through the T
brainstem and thalamus to reach cortical ' )
regions

O Main brain regions 23: insula (INS), posterior
cingulate cortex (PCC), temporo-parietal
junction (TPJ), and premotor cortex (PMC)

Self-identification

. . Adapted from [3]
In particular: heart & brain
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HEART-BRAIN & HEP

O Closed-loop for blood pressure regulation

O If blood pressure rises
= Baroceptors send signals to the brain

= Brain releases norepinephrine

2. Signals sent
to the medulla
of the brain stem

= Norepinephrine contract vessels walls

(J In neuroscience a measurable
bioelectrical loop

Glossopharyngeal
nerve

 Synchronized electroencephalogram and
electrocardiogram (EEG+ECGQG)

= Heartbeat-Evoked Potentials (HEPs) .
- 200-400 ms after heart R peak adjusted

1. Baroreceptors
detect changes
in arterial pressure
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HEP reflects cortical processing of internal
bodily signals 6]
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[6] Park HD, 2019 Adapted from [7]
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\
FuLL BoDY ILLUSION (FBI) >
d Visuotactile stimulation (& /\
= Tactile strokes + visual feedback of back AN
= Strokes asynchronously (Async) or syncronously (Sync) /
to visual feedback b . : N
. . . Baseline Stroking Pause Questionnaire Break
- Questionnaire to measure perception @
= ECG recording + HEP computation in Async vs Sync - :
) o ) ) 100 sec 40 sec 20 sec 120 sec
O Stronger self-identification during the synchronous £ Repeated 5 times —4
versus asynchronous visuotactile c ., ECG , d —_—
s Eme =ehayne oot S AW
70 Lt * . ~ PR T :
Block #6 *—’\—I\A—N el Async w;
T Stroking start Stroking end 0 ms 600 m

Score

~,
-
Sso s
Seeo -

Q1: Self-  Q2: lllusory Multisensorial 1n.tegrat10n contributes
identification  touch to shape (bodily) self-awareness
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“ HEP IN FBI

0 HEP amplitude differed between Async vs Sync 8

= 250-305 ms time
= Central electrode = PCC

Difference in HEP

Sync — Async 08
3
—~ O 1
@
©
=
g -0.8¢ w— SYNC
¥ (& < w— ASYNC
-0.4 EET T 0.4 16 ms
Amplitude (uV) 200 O 200 400 600

Brain response to heartbeats would reflect the
altered state of (bodily) self-awareness
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¥ [8] Park HD, 2016
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“ SELF VOICE AS PROXY FOR IDENTITY

0 18 healthy participants [°]

= R handed; mean age=37y (range: [20,60]y);
9 female

d Own’s subject + gender matched voice
pronouncing ‘@’ vocal (15%-85% self voice)

* Binary answer: <it’s my voice> OR <it’s 1.00]
someone else voice>
d Behaviour (mouse) + EEG 3 075,
c
Od SELF voice vs OTHERS’ voice 2
(1]
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Self-voice network

“ SPECIFIC LOCALIZATION OF SELF-VOICE

O Between 270-400 ms after the stimulus [

U Functional network for the self-voice:
= R insula (posterior)

= PCC

= R limbic and para-limbic structures 150,
(hippocampus, para-hippocampus)

0 Correlated with the own perception of self

voice
100 |
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Duration of network activation (ms)

The more we “know” how we sound like,

the less we need to use this process " Tt =07 (p<0.0)

Other: r=-0.04 (p = 0.89)

60% 70% 80% 90% 100%

Correct response
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Patient — -~ Others
10
CLINICAL RELEVANCE o |
Q Self voice for psychotic traits after surgery 1! g L /
= Patient with resection of part of self voice 5 aon \%/ :
network = &\
— Post operative borderline personality z = \\
- Reverted patterns in respect to healthy subject E“” . S|
in self voice recognition £, 0% : ;
8 15% 30% 45% 55% 75% 85%
© }’W\ L L L
’ Other Self-voice Self

Other . Self
Voice

O Impaired body ownership in insula tumor

= Patient with tumor in R insula tumor 12!
- After resection less cardiac awareness

- Both before and after avatar body

“I felt as though | was in two places at
the same time”

Adapted from [13]
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[10] Schaller K, Iannotti GR, 2021; [11] Orepic P, Iannotti GR, 2023; [12] Ronchi R, 2015; [13] Aspell J, 2013



“ CONCLUSION

O Self-awareness 1s a measurable phenomenon

O Neuroscience provides integrative approach

= Neuropsychology, psychometric tools,
electrophysiology, neuroimaging

O To objectify the characteristics of self-
awareness

O Especially relevant for understanding subtle
and aspects of pathologies
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