





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Neural oscillations track natural but not artificial fast speech: Novel insights from speech-brain coupling using MEG
  
      Ana Sofía Hincapié Casas,  View ORCID ProfileTarek Lajnef, Hélène Guiraud, Hannu Laaksonen,  View ORCID ProfileDimitri Bayle,  View ORCID ProfileKarim Jerbi,  View ORCID ProfileVéronique Boulenger

  
      doi: https://doi.org/10.1101/2020.10.20.344895 

  
  
  

Ana Sofía Hincapié Casas 
1Psychology Department, University of Montreal, Quebec, Canada
2Lyon Neuroscience Research Center, DyCog team, INSERM U1028 / CNRS UMR5292, Lyon, France
3Department of Computer Science, Pontificia Universidad Católica de Chile, Santiago de Chile, Chile
4School of Psychology, and Interdisciplinary Center for Neurosciences, Pontificia Universidad Católica de Chile, Santiago de Chile, Chile

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Tarek Lajnef 
1Psychology Department, University of Montreal, Quebec, Canada

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Tarek Lajnef


Hélène Guiraud 
5Laboratory Dynamics of Language, UMR5596 CNRS/University of Lyon, Lyon, France
6Laboratory Vision Action Cognition, EA 7326/Paris Descartes University, Paris, France

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Hannu Laaksonen 
2Lyon Neuroscience Research Center, DyCog team, INSERM U1028 / CNRS UMR5292, Lyon, France
5Laboratory Dynamics of Language, UMR5596 CNRS/University of Lyon, Lyon, France

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Dimitri Bayle 
7Paris Ouest Nanterre La Défense University, Paris, France

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Dimitri Bayle


Karim Jerbi 
1Psychology Department, University of Montreal, Quebec, Canada
2Lyon Neuroscience Research Center, DyCog team, INSERM U1028 / CNRS UMR5292, Lyon, France

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Karim Jerbi


Véronique Boulenger 
5Laboratory Dynamics of Language, UMR5596 CNRS/University of Lyon, Lyon, France

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Véronique Boulenger
	For correspondence: 
veronique.boulenger@cnrs.fr




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    Abstract
Convincing evidence for synchronization of cortical oscillations to normal rate speech and artificially accelerated speech has been offered. However, the case of natural speech rate variations, which are ubiquitous in everyday life, has been largely overlooked. Here, we directly compared changes in the properties of cortico-acoustic coupling when speech naturally shifts from normal to fast rate and when it is artificially accelerated. Neuromagnetic brain signals of 24 normal-hearing adults were recorded with magnetoencephalography (MEG) while they listened to natural normal (∼6 syllables/s), natural fast (∼9 syllables/s) and time-compressed (∼9 syllables/s) sentences, as well as to envelope-matched amplitude-modulated noise. We estimated coherence between the envelope of the acoustic input and MEG source time-series in two frequency bands corresponding to the mean syllable rates of the normal and fast speech stimuli. We found that listening to natural speech at normal and fast rates was associated with coupling between speech signal envelope and neural oscillations in right auditory and (pre)motor cortices. This oscillatory alignment occurred within [5.7-7.7 Hz] for normal rate sentences and shifted up to [8-10 Hz] for naturally-produced fast speech, mirroring the increase in syllable rate between the two conditions. Unexpectedly, despite being generated at the same rate as naturally-produced fast speech, the time-compressed sentences did not lead to significant cortico-acoustic coupling at [8-10 Hz]. In addition, neural activity in articulatory cortex exhibited stronger tuning to natural fast rather than to artificially accelerated speech, reflecting enhanced mapping to articulatory features of natural speech. Finally, we observed no coupling when participants listened to amplitude-modulated noise, which suggests that envelope tracking does not only reflect passive acoustic tracking but is sensitive to linguistic information. Altogether, our findings provide new insights into the oscillatory brain signature underlying the perception of natural speech at different rates and highlight the importance of using naturally-produced speech when probing the dynamics of brain-to-speech coupling.
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