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The readiness potential is associated with

temporal attraction in intentional binding

Han-Gue Jo™ 2, Marc Wittmann?, Thilo Hinterberger?, and Stefan Schmidt: 2
1. Department of Psychosomatic Medicine, University Medical Center Freiburg, Freiburg, Germany.
2. Institute for Transcultural Health Studies, European University Viadrina, Frankfurt (Oder), Germany.
3. Institute for Frontier Areas of Psychology and Mental Health, Freiburg, Germany.
4. Research Section of Applied Consciousness Sciences, Dept. of Psychosomatic Medicine, University Medical Center Regensburg, Regensburg,

Germany.
Introduction I ' ) . . ; i
When a voluntary action is causally linked with a sensory outcome, actions and their consequent effects are perceived as being closer together
in time than they really are. This effect is called intentional binding. In this study we performed the intentional binding paradigm with twenty experienced meditators
(mindfulness meditation: average experience of 10.1 years; in the last 8 weeks meditated on average for 7.6 hours a week) and compared the results with matched
controls regarding the question of the underlying neural mechanism of the temporal binding effect. Brain dynamics as recorded with EEG and analyzed in single-trials
was performed to estimate whether intentional binding is correlated with early neural processes (readiness potential, RP).

Intentional Binding paradigm
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- Reported-times and EEG recordings were examined

between groups (the effects of mindfulness meditation) s
) Libet's Clock - @ @
and between Baseline and Operant tasks (the effects of human agency) action binding {2 :—> effect binding <«
Results
Temporal binding effects B The relation between the RP and effect binding
during the Operant-T task
% (( ’ Between-Subjects Within-Subjects
The early RP (before -0.5 s) — negativity
Baseline mContr O Medi 5 = 5 B -15) positivity
] ° , 3 -10
2 0 =
e > 08~ > g 5 ‘
s S
Operant =" P— 1 |
2 = .403 £
+ | 10 — ! < 5
150 -100 50 0 50 100 150 200 250 450 250 50 150 10 ‘
Reported-time (msec) The late RP (after 0.5s) 2 1
— 5 5 time (sec)
5
- We found no group effects neither in behavioral data (all p > .198) 8 0 % 8 % - The larger the shift of the tone-time towards
nor on EEG recordings (all p > .371). e 5 o0 =) e the action (i.e., effect binding), the steeper
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- Overall, the binding effect is mainly driven by effect binding (tone-time as shifted 515 ° —-173
towards action) 20 - Alarger shift of the tone-time towards the
rather than by action binding (movement-time as shifted towards tone), 450 -250 -50 150 action (i.e., effect binding) occurred during
i.e., mainly by the shift of the tone time during the Operant-T task. Reported-time (msec) negative rather than during positive

potentials (p=.023).

Conclusion
Our results do not support the hypothesis that mindfulness meditators would display different performance in the intentional binding paradigm as
compared to controls. However, the present findings of the early RP correlates to the temporal attraction shed light on the underlying neural mechanism of human

agency. Our results suggest that the early neural activity within the range of spontaneous ongoing potential shifts affects the perceived time of the sensory outcome that
is caused by intentional action.
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