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Clarification of pathophysiology of sleep disorders associated with neurological
disorders based on mathematical analysis of polysomnography data
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We analyzed the sleep polysomnography data from neurodegenerative disease
patients having concomitant sleep apnea syndrome (SAS). (1§ We showed the difference in the dynamics
of oxyhemoglobin saturation (Sp02) between amyotrophic lateral sclerosis (ALS) with SAS and non-ALS
patients with SAS. The decreasing speed of SpO2 in the case of ALS with SAS patients was
significantly slower than those of the non-ALS with SAS patients. (2) We showed that normalized
transition probability and transition rate from REM to Wake and from Wake to REM in PD patients with
SAS were significantly lower than those in the non-PD patients with SAS. Moreover, the Wake and REM
stages of PD patients with SAS were significantly more likely to continue than those of the non-PD
patients with SAS. (3) We showed that the amplitude of increase in the heart rate in response to
obstructive apnea/hypopnea events was significantly lower for patients in the PD group with SAS than
those of the non-PD group with SAS.
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