N

N

Unveiling the role of beta activity in motor motivation:
an EEG study of effort using neurofeedback and
pupillometry
Emeline Pierrieau, Léa Pillette, Claire Dussard, Nathalie George, Camille

Jeunet

» To cite this version:

Emeline Pierrieau, Léa Pillette, Claire Dussard, Nathalie George, Camille Jeunet. Unveiling the role
of beta activity in motor motivation: an EEG study of effort using neurofeedback and pupillometry.
CORTICO 2022, Mar 2022, L’Escandille, France. 2022. hal-04131997

HAL Id: hal-04131997
https://hal.science/hal-04131997

Submitted on 17 Jun 2023

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.science/hal-04131997
https://hal.archives-ouvertes.fr

Unveiling the role of beta activity in motor motivation:
an EEG study of effort using neurofeedback and pupillometry
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Introduction - Understanding the role and origin of motor beta-band activity.

3-desync

Movement

> Movement initiation is associated with a decrease in the amplitude of beta-band oscillations (B;

3 rebound
15-25 Hz) over sensorimotor regions, commonly referred to as B desynchronization (B-desync).!%2

>  The magnitude of B-desync has been positively correlated with movement speed 34 and force. ! -

Beta activity

> B-desync is attenuated in Parkinson’s disease, and this abnormal activity pattern has been
associated with dopamine depletion and related motor symptoms such as bradykinesia.!®]
Time

However, the functional role of B-desync and its neurophysiological foundation are still unclear. [} Adapted from
Barone & Rossiter (2021).7

Research question - Is f-desync a reflect of motor motivation?

During motor planning, the Action value shapes ..which in turn modulates ﬁ Therefore, B-desync may be
upcoming action is valuated. dopaminergic activity... motor cortical activity (B-desync) . @ I correlated with motor vigor (effort)...
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influence B-desync...

Methods - Using neurofeedback to modulate pre-movement B-power and assessing the effects on subsequent movements.

A. 3 experimental conditions with 3 types of neurofeedback (NF)  C. Session timeline (motor imagery and relaxation blocks will be counterbalanced)
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. g - D - 1 Clinical applications in motivational disorders

: T;l v % = : (Parkinson’s disease, major depression syndrome).

. T ‘*E § EE (0 B-desync as a proxy for motor motivation.
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: g? % % = : = U Pharmacological studies (dopamine, noradrenaline).
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