Cardiorespiratory Contributions to Sense of Agency
and Voluntary Action Initiation
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— INTRODUCTION

Intentional binding (IB) as implicit SOA measure

e Sense of agency (SoA), the experience of controlling one’s own actions and their effects [1], is traditionally _%° Q»)
thought to arise from successful sensorimotor integration [2]. Action Tone

e Interoceptive signals are proposed to contribute to generation, control and self-attribution of motor acts, AI—I_.
Time

with SoA arising from the reciprocal integration of interoceptive and sensorimotor prediction [3-4].

Baseline: action (BasA)

e Voluntary action initiation found to be coupled with cardio-respiratory fluctuations [5-6], which may OR tone (BasT) I

provide a predictable reference frame in subjective agentic experiences [7]. Operant: action + —_— I._

. . . . . . . OpA, O i
 Yet, whether and how this coupling between voluntary action and cardio-respiratory signals influences SoA tone (OpA, OPT) :cgf’"g bT°drfeg
INain INdain
is still unclear [8-9]. (MJE* OpA - BasA) *mean Judgment Error (mJE): (mJE* OpT - BasT)
perceived - actual time of event
— RESEARCH AIMS — METHODS
Event Response

Investigate the link between cardio-respiratory signaling, voluntary action

Intentional Binding task:

Judge action time

initiation and SoA. .
e 4 conditions (blocked):

@ Does the cardio-respiratory phase bias for voluntary action o Block type: Baseline x Operant

initiation, in turn, influence SoA, indexed by intentional binding- > Judged event: Action x Tone
e H1: maximal distribution of action onsets in SYS and in EXP
e H2: stronger IB for actions at SYS vs. DIA, and EXP vs. INSP

BasT

Judge tone time

e 60 trials each OpA

Judge action time

e Within-subjects, repeated measures

D/ Does the congruency between action and tone time in same or

M different cardio-respiratory phases further influence SoA? Participants:
e H3:stronger IB for actions & outcomes occurring in different vs. same
e n =44 (23F, 21M)

cardio-respiratory phases
e Age: 28.70 £ 7.24 years (range: 18-44) ECG J\MMMJ\MM

OpT

Judge tone time
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Effect of combined cardio-respiratoy phase-locking on SoA? e Right-handed, normal BP (113.68/74.61 mmHg) CESP -
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I 250 ms I R H1 Non-significant trend towards non-uniformity of distribution (M = 0.12 T, H1 Significantly larger (f.3= 3.13, p = 0.003, Cohen's d = 0.77) ratio of action
< . > Time
Sacel it Actualinterval I o = 0.256), but non-parametric bootstrapping shows significant onsets in systole (1.02 £ 0.1) as compared to diastole (0.95 + 0.08), when
aseline conditions
accumulation of action onsets in early systole (0.19 - 0.34 ). normalized by the relative phase proportion in RR interval.
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| j Effects of cardiac phase at action/tone onset on intentional binding Correlation of cardiac phase ratios with action binding
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Action and tone binding shifts in line with prior literature [1,10].
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Pre- and post-action onset changes in RR interval
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NS
/ ) H2  No significant effect of cardiac phase at action onset on action binding (ts= 1.62, p = 0.11), No correlation between individual systolic/diastolic ratios

820 A
nor of cardiac phase at tone onset on tone binding (t.s=-0.41, p = 0.69). of action onsets and action binding.
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Timepoint relative to keypress onset (T0)

I
Pre-action cardiac deceleration (T-1) Post-action cardiac acceleration (T+1) _:Q:_ TAKE'HOME MESSAGE T
o S P - e Slight tendency for action initiation in early systole, with more participants showing a preference for
> - systole over diastole for initiating voluntary keypresses, in line with [5];
- : e No clear cardiac phase benefit on SoA, i.e, no evidence that cardiac phase bias for voluntary action
} generation modulates the subjective experience of controlling the action and its effects, in line with [&];
O e in e deteteatin e " vodaeion oo aceeratin e * General pre-action cardiac deceleration reflecting action preparation and exteroceptive attention, but
differential post-action cardiac acceleration timescales dependent on the to-be-reported event.
zf(;facct‘;’:;fgf;i;:evjlf'eenrf:sgéfnggasLe:;;fec(oonﬂt)“izi ol celayed (F;ZtAagtr')‘;\”) e Next step: does respiratory phase play a role in modulating action initiation and subsequent SoA?
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