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Development of a detection method for circadian rhythm sleep disorders based on
clock gene expression
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Although the determination of human circadian phase requires the phase estimation
based on clock gene expression rhythms, simple and effective methods in clinical settings remain
undeveloped. In this study, we have optimized experimental procedures in a phase estimation method using
hair follicles that we previously reported, and succeeded in dramatically increasing the measurement
sensitivity for clock gene eXﬁression levels. Moreover, using this improved method, we have tried to
detect "masked circadian rhythm sleep disorders"”, which are difficult to detect with traditional
aﬁproaches such as sleeﬁ diary and actogram. Consequently, simple and rapid detection of masked circadian
rhythm sleep disorders has been realized by calculating and comparing time intervals between
socially-enforced time schedules (in particular waking time on work days) and estimated circadian phases
in clock gene expression rhythms using hair follicles.
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