Accepted Manuscript

Title: A preliminary study on the neural oscillatory
characteristics of motor preparation prior to dysfluent and
fluent utterances in adults who stutter

Authors: Anna Mersov, Douglas Cheyne, Cecilia Jobst, Luc
De Nil

PII: S0094-730X(16)30067-5

DOI: http://dx.doi.org/doi:10.1016/j.jfludis.2017.05.003
Reference: JFD 5649

To appear in: Journal of Fluency Disorders

Received date: 28-7-2016

Revised date: 14-4-2017

Accepted date: 14-5-2017

Please cite this article as: Mersov, Anna., Cheyne, Douglas., Jobst, Cecilia., & De
Nil, Luc., A preliminary study on the neural oscillatory characteristics of motor
preparation prior to dysfluent and fluent utterances in adults who stutter.Journal of
Fluency Disorders http://dx.doi.org/10.1016/j.jfludis.2017.05.003

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.jfludis.2017.05.003
http://dx.doi.org/10.1016/j.jfludis.2017.05.003

A preliminary study on the neural oscillatory characteristics of motor preparation prior to
dysfluent and fluent utterances in adults who stutter

Anna Mersov?, Douglas Cheyne®?<, Cecilia Jobst®, Luc De Nil®

a. Department of Speech-Language Pathology, University of Toronto, Toronto, ON, Canada

b. Program in Neurosciences and Mental Health, Hospital for Sick Children Research Institute, Toronto, Ontario,
M5G 0A4, Canada

c. Department of Medical Imaging, University of Toronto, Toronto, Ontario, M5T 1W7, Canada

Correspondence: Anna Mersov, Department of Speech-Language Pathology, Rehabilitation Sciences
Building, Faculty of Medicine, University of Toronto, 160-500 University Avenue, Toronto, ON M5G 1V7.
E-mail: anna.mersov@mail.utoronto.ca

HIGHLIGHTS

e Compared motor preparation for stuttered and fluent speech in adults who stutter
e Motor beta oscillations localized using Magnetoencephalography

e Weak trend for delayed beta suppression in stuttered speech

e Results are preliminary and require further investigation

ABSTRACT

Purpose: Recent literature on speech production in adults who stutter (AWS) has begun to
investigate the neural mechanisms characterizing speech-motor preparation prior to speech onset.
Compelling evidence has suggested that stuttering is associated with atypical processing within
cortical and sub-cortical motor networks, particularly in the beta frequency range, that is effective
before speech production even begins. Due to low stuttering frequency in experimental settings,
however, the literature has so far predominantly reported on fluent speech production in AWS.
Consequently, we have limited understanding of the way in which fluent speech processing in
AWS is disturbed leading to a dysfluency. This preliminary study aims to characterize neural
motor preparation prior to stuttered utterances in AWS.

Methods: Eight AWS participated in the study. A total of 336 stuttered utterances were compared
to the participants’ own fluent utterance productions. Beta oscillatory activity was analyzed with
magnetoencephalography (MEG) and localized using minimum-variance beamforming.

Results: Preparation for speech production induced beta suppression in the bilateral premotor and
motor cortex prior to speech onset. Although the data revealed some interesting trends, no
significant differences between fluent and stuttered utterances were present. This may be due to a
relatively low and variable number of stuttered trials analyzed in individual subjects.
Conclusion: While the lack of significant differences may have resulted from the relatively low
numbers of stuttered utterances across subjects, the observed trends demonstrated that the
proposed methodology and experimental paradigm is a promising approach for future studies
aiming to characterize differences between stuttered and fluent speech.
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