





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Increased spontaneous EEG signal diversity during stroboscopically-induced altered states of consciousness
  
      David J. Schwartzman, Michael Schartner, Benjamin B. Ador, Francesca Simonelli,  View ORCID ProfileAcer Y.-C. Chang,  View ORCID ProfileAnil K. Seth

  
      doi: https://doi.org/10.1101/511766 

  
  
  

David J. Schwartzman 
aDepartment of Informatics, University of Sussex, Brighton BN1 9QJ, United Kingdom
bSackler Centre for Consciousness Science, University of Sussex, Brighton BN1 9QJ, United Kingdom

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


Michael Schartner 
bSackler Centre for Consciousness Science, University of Sussex, Brighton BN1 9QJ, United Kingdom
cDépartement des Neurosciences Fondamentales, Université de Genève, 1206, Genève

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


Benjamin B. Ador 
dMaster de Biologie, École Normale Supérieure de Lyon, Université Claude Bernard Lyon I, Université de Lyon, 69342, Lyon, Cedex 07, France

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


Francesca Simonelli 
eIMT School for Advanced Studies, Lucca, Italy

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


Acer Y.-C. Chang 
bSackler Centre for Consciousness Science, University of Sussex, Brighton BN1 9QJ, United Kingdom
fDepartment of Neuroinformatics, Araya Brain Imaging, Tokyo, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Acer Y.-C. Chang


Anil K. Seth 
aDepartment of Informatics, University of Sussex, Brighton BN1 9QJ, United Kingdom
bSackler Centre for Consciousness Science, University of Sussex, Brighton BN1 9QJ, United Kingdom
gCanadian Institute for Advanced Research, Azrieli Programme in Brain, Mind, and Consciousness

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Anil K. Seth




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
What are the global neuronal signatures of altered states of consciousness (ASC)? Recently, increases in neural signal diversity, compared to those found in wakeful rest, have been reported during psychedelic states. Neural signal diversity has previously been identified as a robust signature of the state of consciousness, showing lower scores during sleep or anaesthesia compared to wakeful rest. The increased neural signal diversity during psychedelic states raises the additional possibility that it may also reflect the increased diversity of subjective experiences associated with these states. However, psychedelic states involve widespread neuropsychopharmacological changes, only some of which may be associated with altered phenomenology. Therefore, we used stroboscopic stimulation to induce non-pharmacological altered states of consciousness while measuring the diversity of EEG signals. Stroboscopic stimulation caused substantial increases in the intensity and range of subjective experiences, with reports of both simple and complex visual hallucinations. These experiences were accompanied by increases in EEG signal diversity scores (measured using Lempel-Ziv complexity) exceeding those associated with wakeful rest, in line with studies of the psychedelic state. Our findings support the proposal that EEG signal diversity reflects the diversity of subjective experience that is associated with different states of consciousness.
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