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The sleep-wake and circadian (internal time keeping) systems directly and 
indirectly influence nearly all bodily functions, including human cognitive 
performance, hormone pulsatility, and cardiovascular outcomes. Traditionally, 
dynamical models have been used to predict sleep-wake and circadian states and 
their effects on outcome measures. A growing need in sleep and circadian biology 
is to apply models and methods developed experimentally to field and 
occupational settings, and to the analysis of existing data sets, which can be quite 
large. This requires the development of analytical methods that are appropriate for 
finding solutions to a range of applied problems, and that account for individual 
differences in physiological dynamics of each system (ex. Individual differences 
in Sleep dynamics). To address this need, we integrate problem specification 
methods from formal language theory in computer science with traditional 
modeling approaches. The resulting algorithms allow robust and efficient 
incorporation of sleep and circadian principles in applied problems where these 
systems are strong determinants of important outcomes. Specific applications of 
these algorithms will include designing crew schedules for NASA, analyzing 
individual cortisol pulsatility, and predicting cardiovascular disease outcomes. 
 

Biography 
 

Dr. Dean was born in New York City and raised in the Bronx. He obtained a BS 
and MS in Computer Science respectively from SUNY-Empire State College and 
the University of Massachusetts-Lowell. He holds a Ph.D. in Biomedical 
Engineering and Biotechnology from the University of Massachusetts. Dr. Dean’s 
interest is in language based approaches to model and understand circadian and 
sleep physiology. He is currently studying the relationship between sleep 
exposures and increased risk of cardiovascular disease. Dr. Dean’s research has 
been funded by an institutional (T32) and an individual (F31) National Institute of 
Health Ruth L. Kirschstein National Research Service Award (NRSA); and is 
currently funded by an NIH Research Supplement. Dr. Dean is currently a 
Research Fellow at Brigham and Women’s Hospital and Harvard Medical School. 


