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Abstract

Background: Sleep shortage has been pervasive among pupils.

Methods: Multiple regression analysis was used to analyze 2,722 guestionnaires obtained from grade 5 to 12 pupls,
to determine factors associated wath sleep durabon.

Results: Significant regression formulae for sleep duration were obtained for all school types: adjusted RY/ P value
were (1.14/<0.001 for elementary school; (0.1 1/<0.00]1 for junior high school; 0L06/<0.001 for high school. Longer
after-school activities (standardized regression coefficient/ P value were —022/<0.00] for elementary school;
—0.1¥<0L01 for jumor high school; —0L18<0.00] for high school) and more sleepiness (—0.09<0.001 for elemen-
tary school; —0.07/<0.05 for junior ligh school; —0.07/<0.05 for ligh school) were sigmficantly associated with
reduced sleep duration for all school types. In both elementary and junior high schools, the higher grade (—0.53/
<001 for elementary school; —0.10/<0.01 for junior high school), and longer weekday screen time (—0.15/<10.001
for elementary school; —0.19/&<0.001 for junwor high school) were also significantly associated with sleep loss. In
elementary school, 1megular dinner (—0.07/<0.05), breakfast skipping (—0.11/<0.001), longer weekend screen time
(—0.09/1).05) and better self-reported academic performance (0.07/<0.05) also revealed significant associations
with sleep loss. In high school, reduction of sleep duration was also signmificantly associated with higher standard-
1zed body mass index (—0L.08/<0.05).

Conclusions: Excessive after-school activity might be considered in association with pupils’ sleep reduction.



Table 2 Mean values and standard deviations for sleep duration in the examined pupils

School type N 5D on weekdays (hours): SD on weekends (hours): Average 5D (hours):
mean/standard deviation mean/standard deviation mean/standard deviation
(M: F) (M; F) gender (M: F)

gender difference (P/Cohen’s d)) difference (P/Cohen’s d)) gender difference (P/Cohen's d))

ES 056 85078 9.35/1.06 8.800.73
(=0.050.07) (<0.01, 0.48) (=0.05/0.14)

JHS 1049 7.43/1.08 8.63/1.35 777100 857 9135 8.80
(M. 541: E, 508)  (M: 7.55/1.13: F: 7.30/1.01) (M: 8.56/1 44: F: 870/125)  (M: 7.84/1.05: F: 7.70/0.93)
(<D.01, 0.23) (>0.05/0.10) (>0.05/0.14)
HS 717 6.531.02 8.02/1.54 6.96/1.00 7.43 8.63 .77
(M. 385: F. 332)  (M: 6.56/1.01: E: 6.50/1.04) (M: 7.95/1.60: F: 8.11/1.46)  (M: 6.96/1.00; F: 6.96/1.00)
(=0.05/0.06) (=0.05/0.11) (>0.05/0.005) 6.53 8.02 6.96

ES, elementary school; F, female; HS, high school; JHS, junior high school; M, male; SD, sleep duration.
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Short sleep duration is
associated with
reduced leptin,
elevated ghrelin, and
increased body mass
index.

PLoS Med. 2004
Dec;1(3):e62.
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Figure 2. The Relationship between BMI and Average Nightly Sleep

Mean BMI and standard errors for 45-min intervals of average nighty
sleep after adjustment for age and sex., Average nightly sleep values
predicting lowest mean BMI are represented by the central group.
Average nightly sleep values outside the lowest and highest intervals
are included in those categories. Number of visits is indicated below
the standard error bars. Standard errors are adjusted for within-
subject correlation.
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