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Abstract: What are the global neuronal signatures of altered states of consciousness (ASC)? 
Recently, increases in neural signal diversity, above those found in wakeful rest, have been 
reported during the psychedelic state (Schartner et al., 2017, Scientific Reports). These 
observations raise the possibility that increases in neuronal signal diversity, usually associated 
with alterations in level of consciousness, in this case reflects the rich phenomenal content 
associated with psychedelic ASC. To explore this question further and test if the previously 
found pharmacologically-induced increases in signal diversity were due to drug-specific 
changes in neural dynamics as opposed to changes in phenomenal content, we used 
stroboscopic stimulation to induce non-pharmacological ASC while measuring the diversity 
of EEG signals across distinct phenomenal states. Characterising the effects of stroboscopic 
stimulation, we found increases in the intensity and range of subjective experiences reported 
during stimulation across multiple phenomenological dimensions, which were similar to the 
changes in experience and phenomenal content found during psilocybin induced ASC 
(Muthukumaraswamy et al., 2013, J Neurosci). Crucially, we found that 3Hz and 10Hz 
stroboscopic stimulation were associated with signal diversity scores that exceeded those 
associated with wakeful rest, a similar pattern of results to the psychedelic state (Schartner et 
al., 2017). These findings provide further support for the hypothesis that increased neuronal 
signal diversity reflects increases in the range of phenomenal content associated with some 
ASC. 


