
HAL Id: hal-02415992
https://inria.hal.science/hal-02415992

Submitted on 10 Jan 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Influence of visual feedback on the illusion of movement
induced by tendon vibration of wrist in healthy subjects

Salomé Le Franc, Mathis Fleury, Mélanie Cogné, Simon Butet, Christian
Barillot, Anatole Lécuyer, Isabelle Bonan

To cite this version:
Salomé Le Franc, Mathis Fleury, Mélanie Cogné, Simon Butet, Christian Barillot, et al.. Influence of
visual feedback on the illusion of movement induced by tendon vibration of wrist in healthy subjects.
SOFMER 2019 - 34ème congrès de la Société Français de Médecine Physique et de Réadaptation, Oct
2019, Bordeaux, France. �hal-02415992�

https://inria.hal.science/hal-02415992
https://hal.archives-ouvertes.fr


INFLUENCE OF VISUAL FEEDBACK ON THE ILLUSION OF MOVEMENT INDUCED 
BY TENDON VIBRATION OF WRIST IN HEALTHY SUBJECTS 

INFLUENCE DE FEEDBACKS VISUELS SUR L’AUGMENTATION DE L’ILLUSION 
DE MOUVEMENT INDUITE PAR LA VIBRATION TENDINEUSE DU POIGNET CHEZ 

DES SUJETS SAINS 

Salomé LE FRANC1,Mathis FLEURY2, Dr Mélanie COGNE1, Dr Simon BUTET1, Dr 
Christian BARILLOT, Dr Anatole LECUYER2, Pr Isabelle BONAN1,2 

1. Rehabilitation Medicine Unit, University Hospital of Rennes, 2 rue Henri Le Guilloux, 
35000 Rennes, France; tel: 0299284218 ; salome.le.franc@hotmail.fr ; 
melanie.cogne@chu-rennes.fr; simon.butet@chu-rennes.fr; isabelle.bonan@chu-
rennes.fr 
 

2. Hybrid Team, INRIA, Campus Universitaire de Beaulieu, F-35042 Rennes 
Cedex,  France; tel:  02 99 84 74 83 ; mathis.fleury@irisa.fr; anatole.lecuyer@irisa.fr ; 
christian.barillot@irisa.fr 

Introduction: Illusion of movement induced by tendon vibration is a powerful approach to 
improve cortical excitability and can be useful for rehabilitation of neurological impairments. 
The aim of our study was to investigate whether a visual feedback of a moving hand congruent 
to the proprioceptive illusion induced by a tendon vibration of the wrist could increase the 
illusion of movement. 

Methods: We included 26 healthy controls in a Virtual Reality (VR) experimental protocol. 
Tendon vibration inducing illusion of movement (wrist extension) (100Hz) was applied on their 
non-dominant wrist during 3 VR visual conditions (10 times each in a randomized order): a 
moving virtual hand corresponding to the movement that the subjects could feel during the 
tendon vibration (Moving condition), a static virtual hand (Static condition), or no virtual hand 
at all (Hidden condition). After each trial, the subjects had to quantify the intensity of the 
illusory movement on a Likert scale, the subjective degree of extension of their wrist. At the 
end, subjects filled a post-hoc questionnaire.  

Results: There was a significant difference between the 3 visual feedback conditions 
concerning the degree of wrist’s extension and the Likert scale ranking (p<0.001). The Moving 
condition induced higher intensity of illusion of movement and higher sensation of wrist’s 
extension than the Hidden condition (p<0.01 and p<0.001 respectively) and than the Static 
condition (p<0.001 and p<0.001 respectively). The Hidden condition induced higher intensity 
of illusion of movement than the Static condition (p<0.05) but there was no difference 
concerning the sensation of wrist extension between these two conditions (p=0.80). The 
subjects’ preferred condition to facilitate movement’s illusion was the Moving condition (66%).  

Conclusions: This study demonstrated the importance of selecting carefully a visual feedback 
to improve the illusion of movement induced by tendon vibration, and the potentiation of 
illusion by visual cues congruent to the illusion of movement. Further steps will be to test the 
same hypothesis with stroke patients and to use these results to develop EEG-based 
Neurofeedback including vibratory feedback to improve upper limb motor function after a 
stroke.  
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