
Accepted Manuscript

Title: A psychoengineering paradigm for the neurocognitive
mechanisms of biofeedback and neurofeedback

Author: A. Gaume A. Vialatte A. Mora-Sánchez C. Ramdani
F.B. Vialatte

PII: S0149-7634(16)30090-2
DOI: http://dx.doi.org/doi:10.1016/j.neubiorev.2016.06.012
Reference: NBR 2473

To appear in:

Received date: 18-2-2016
Revised date: 3-6-2016
Accepted date: 14-6-2016

Please cite this article as: Gaume, A., Vialatte, A., Mora-Sánchez, A., Ramdani, C.,
Vialatte, F.B., A psychoengineering paradigm for the neurocognitive mechanisms
of biofeedback and neurofeedback.Neuroscience and Biobehavioral Reviews
http://dx.doi.org/10.1016/j.neubiorev.2016.06.012

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

http://dx.doi.org/doi:10.1016/j.neubiorev.2016.06.012
http://dx.doi.org/10.1016/j.neubiorev.2016.06.012


A psychoengineering paradigm for the neurocognitive 

mechanisms of biofeedback and neurofeedback 

 

A. Gaumea,b, A. Vialattea,c, A. Mora-Sáncheza,b, C. Ramdanid, F. B. Vialatteb,* 

 

a Université Pierre et Marie Curie, 4 Place Jussieu, 75005 Paris, France. 

b Laboratoire Plasticité du Cerveau, UMR 8249, ESPCI Paris Tech, PSL Research University, 

10 rue Vauquelin 75005 Paris, France. 

c Institut Langevin, UMR 7587, ESPCI Paris Tech, PSL Research University, 1 Rue Jussieu, 

75005 Paris, France. 

d Institut de recherche biomédicale des armées, BP 73, 91223 Brétigny sur Orge Cedex, 

France. 

* Corresponding author: francois.vialatte@espci.fr, fax: +33.(0)1.40.79.47.31 

 

Highlights  

 A comprehensive model of the biomedical, psychological and neuroscientific 

models of biofeedback and neurofeedback learning 

 Guidelines for the efficient design of biofeedback and neurofeedback protocols 

 Research directions to investigate how biofeedback and neurofeedback works  

 

 

ABSTRACT 

We believe that the missing keystone to design effective and efficient biofeedback and 
neurofeedback protocols is a comprehensive model of the mechanisms of feedback learning. In 
this manuscript we review the learning models in behavioral, developmental and cognitive 
psychology, and derive a synthetic model of the psychological perspective on biofeedback. We 
afterwards review the neural correlates of feedback learning mechanisms, and present a general 
neuroscience model of biofeedback. We subsequently show how biomedical engineering 
principles can be applied to design efficient feedback protocols. We finally present an 
integrative psychoengineering model of the feedback learning processes, and provide new 
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