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Analysis and Modeling of the Dynamics of Sleep Stage Transitions in Humans
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In this study, we found that (1) in healthy young adults, sleep stage
transitions and ultradian rhythm of sleep exhibited significantly stable and robust interindividual
differences, suggesting that mechanisms underlying the dynamics of sleep stage transitions may be
considerably trart-like, (2) in healthy sleepers, sleep continuity was positively correlated with
sleep duration, suggesting that mechanisms of sleep continuity may lead to individual differences in

sleep duration, (3) older subjects showed decreased continuity of slow-wave sleep compared to
younger subjects, and decreased slow-wave activity was associated with impaired spatial navigational
memory performance, and (4) hypnograms generated by 2nd-order stage transition probabilities and
stage-specific survival time function could reproduce the central position of the distribution of
REM-onset intervals, suggesting that mechanism governing sleep stage transitions underlies the
generation of the ultradian rhythm of sleep.
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