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Development and effects of a sleep education program for adolescents with a
nocturnal lifestyle and delayed circadian phase
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The present study aimed to assess sleep/wake patterns of adolescents with a
discrepancy in sleep phases on school and weekend nights, to examine a relationship between the
discrepancy and daytime functioning, and to verify the effects of a sleep education program for the
adolescents. Students with the discrepancy reported later weekday and weekend bedtimes, less weekday

sleep duration, and longer weekend sleep duration than those without it. In a generalized linear
mixed model, the discrepancy was associated with insufficient sleep, daytime sleepiness,
irritability and poor academic performance. After the post-education periods, the sleep education
group significantly improved both in their sleep knowledge and in their sleep-promoting behaviors.
Sleep duration were also improved in the sleep education group, and the effect was sustained at
3-month follow-up. The present findings suggest that this sleep education program is effective for
improving adolescents’ sleep/wake patterns.
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Table 1 Logistic regression analyses to assess the associations between discrepancy >2 hrs in out-of-bed time between
sehool-nights and weekend and sleep, mental/physical health and academic performance

Model 1 Model 2 Model 3

OR 95% CI OR 95% CI OR 95% CI

Seep-related variables
Difficulty initiating sleep 1.62**  1.41t0 1.85 1.50%*  1.32t0 1.71 1.37**  1.21t0 1.56

Poor sleep quality 1.70%*  1.39 t0 2.07 1.57**  1.30to0 1.91 1.39%* 116 to 1.66
Insufficient sleep 2.13** 19110237 2.00%*  1.81102.19 1.83**  1.61t02.02
PDSS-J score of 215 2.31%*%  2.15t02.47 2.15%*%  1.98102.33 1.99%*  1.79t0 2.21
Health variables
Fatigue 1.35%%  1.19to 1.53 131**  1.19to 1.45 1.22%* 110 to 1.36
Trritability 1.51**  1.34t01.71 1.46%*  1.30to 1.64 1.43**  1.27t0 1.60
Wbrse academi ¢ performance
Japanese 1.25%%  1L11to 1.39 1.29%* 114 to 1.46 1.22%*  1.05 to 1.40
Mathematics 1.37**  1.26 t0 1.50 1.31**  1.16t0 1.48 1.25%*%  1.11to 1.42
English 1.34** 11510 1.57 1.36**  1.16to0 1.59 1.26%*  1.07to 1.48
Science 1L41%%  1.29to 1.55 1.35%* 12210 1.49 1.26%*  1.14 to 1.40
Social studies 1.37**  1.25t01.49 1.28**  1.17t0 1.41 1.17* 1.04 to 1.32

*p <.05 **p <01

Note. PDSS-J = the Japanese version of Pediatric Daytime Sleepiness Scale; OR = odds ratio; 95% CI = 95%
confidence intervals. Students whose disprepancy in out-of-bed time was 2 hrs or less were used as a reference
Model 1: unadjusted

Model 2: adjusted for grade, gender, body mass index, eating breakfast, school commuting time, participating in
school club activities and participating in cram or tutoring school.

Model 3: adjusted for 7 demographic characteristics, school-night bedtime and slecp duration.
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Fig. 1 Comparison of sleep habits and daytime sleepiness between sleep education
and wait-list groups.

Note. Results are presented as proportions of participants in each group.
Lower proportions indicated better states of sleep habit and daytime sleepiness.
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