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Factors associated with sleep duration among pupils

Jun Kohyama, Makoto Ono, Yuki Anzai, A1 Kishino, Keita Tamanuki, Kengo Moriyama, Yoko Saito, Runa Emoto,
George Fuse and Yoshiho Hatai

Department of Pediatrics, Tokvo Bay Uravasu Ichikawa Medical Center, Uravasu, Japan

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
(—0.09/0).05) and better self-reported academic performance (0.07/<0.05) also revealed signmificant 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.
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Table 2 Mean values and standard deviations for sleep duration in the examined pupils

School type N SD on weekdays (hours): SD on weekends (hours): Average SD (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 956 8.57/0.7% 9.35/1.06 8.80/0.73 »ou e
(M, 441: F, 515) (M. 8.60/0.79; F, 8.550.78) (M, 9.09/1.05; F, 9.5&/1.01)  (M: 8.74/0/74; F: 8.84/0.71) _ SER7T | 4KATH
(>0.05/0.07) (<0.01, 0.48) (=0.05/0.14)

JHS 1.049 743/1.08 8.63/1.35 7.771.00 == 7
(M, 541: F, 508)  (M: 7.55/1.13: F: 7.30/1.01) (M: 8.56/1 44: F: 8700125  (M: 7.84/1.05: F: 7.70/0.93) N5, 6% 8.5 9.35 8.80
(<0.01. 0.23) (=0.05/0.10) (=0.05/0.14) sy
HS 717 6.53/1.02 8.02/1.54 6.96/1 .00 =4 7.43 8.63 1.77
(M, 385: F, 332)  (M: 6.56/1.01; F: 6.50/1.04) (M: 7.95/1.60; F: 811/1.46)  (M: 6.96/1.00; F: 6.96/1.00) e 3
(=0.0500.06) 0.05/0.11) (>0.05/0.005) SR4E 6.53 8.02 6.96

ES. elementary school; F, female; HS, high school; JHS, junior high school; M, male; 5D, sleep duration.
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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 pupils,
to determine factors associated with sleep duration.
Results: Significant regression formulae for sleep duration were obtained for all school types: adjusted R P value
were (L1401 for elementary school; 0.1 1/<0.001 for junior high school; 0.06/<0.001 for high school. Longer
after-school activities (standardized regression coefficient/ P value were —0.22/<0.001 for elementary school;
—0.10¥=0.01 for junior high school; —0.18<0.00] for high school) and more sleepiness (—0.0%<0.00] for elemen-
tary school; —0.0W<0.05 for junior high school; —0.07/<0.05 for high school) were significantly associated with
reduced sleep duration for all school types. In both elementary and junior high schools, the higher grade (—0.53/
<0001 for elementary school; —0.10/<0.01 for junior high school), and longer weekday screen time (—0.15/<0.001
for elementary school; —0.19/<0.001 for junior high school) were also significantly associated with sleep loss. In
elementary school, imegular dinner (—0.07/<0.05), breakfast skipping (—0.11/<0.001), longer weekend screen time
(—0.09/<0.05) and better self-reported academic performance ((0L.07/<0.05) also revealed significant associations
with sleep loss. In high school, reduction of sleep duration was also significantly associated with higher standard-
ized body mass index (—0.08/<0.05).
Conclusions: Excessive after-school activity might be considered in association with pupils’ skeep reduction.
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Abstract
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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 pupils,
to determine factors associated with sleep duration.

Results: Significant regression formulae for sleep duration were obtained for all school types: adjusted B/ P value
were (L1401 for elementary school; 0.1 1/<0.001 for junior high school; 0.06/<0.001 for high school. Longer
after-school activities (standardized regression coefficient/ P value were —0.22/<0.001 for elementary school;
—0.10¥=0.01 for junior high school; —0.18<0.00] for high school) and more sleepiness (—0.09<0.00] for elemen-
tary school; —0.0W<0.05 for junior high school; —0.07/<0.05 for high school) were significantly associated with
reduced sleep duration for all school types. In both elementary and junior high schools, the higher grade (—0.53/
<0001 for elementary school; —0.10V<=0.01 for junior high school), and longer weekday screen time (—0.15/<0.001
for elementary school; —0.19/<0.001 for junior high school) were also significantly associated with sleep loss. In
elementary school, imegular dinner (—0.07/<0.05), breakfast skipping (—0.11/<0.001), longer weekend screen time
(—0.09/<0.05) and better self-reported academic performance ((0L.07/<0.05) also revealed significant associations
with sleep loss. In high school, reduction of sleep durmation was also significantly associated with higher standard-
ized body mass index (—0.08/0.05).

Conclusions: Excessive after-school activity might be considered in association with pupils’ sleep reduction.
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Methods: Multiple regression analysis was used to analyze 2,722 guestionnaires obtained from grade 5 to 12 pupils,
to determine factors associated with sleep duration.
Results: Significant regression formulae for sleep duration were obtained for all school types: adjusted B/ P value
were (L1401 for elementary school; 0.1 1/<0.001 for junior high school; 0.06/<0.001 for high school. Longer
after-school activities (standardized regression coefficient/ P value were —0.22/<0.001 for elementary school;
—0.10¥=0.01 for junior high school; —0.18<0.00] for high school) and more sleepiness (—0.0%<0.00] for elemen-
tary school; —0.0W<0.05 for junior high school; —0.07/<0.05 for high school) were significantly associated with
reduced sleep duration for all school types. In both elementary and junior high schools, the higher grade (—0.53/
<0001 for elementary school; —0.10V<=0.01 for junior high school), and longer weekday screen time (—0.15/<0.001
for elementary school; —0.19/<0.001 for junior high school) were also significantly associated with sleep loss. In
elementary school, imegular dinner (—0.07/<0.05), breakfast skipping (—0.11/<0.001), longer weekend screen time
(—0.09/<0.05) and better self-reported academic performance ((0L.07/<0.05) also revealed significant associations
with sleep loss. In high school, reduction of sleep duration was also significantly associated with higher standard-
ized body mass index (—0.08/0.05).
Conclusions: Excessive after-school activity might be considered in association with pupils’ sleep reduction.
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reduced leptin,
elevated ghrelin, and
Increased body mass
index.

PL0oS Med. 2004
Dec;1(3):e62.

[24T) (121}

Y
g

Adjusted Body Mass Indax
R
E 3
I

Syverage nighthy sleep (rsh

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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Map showing economic costs of insufficient sleep across five OECD countries
Jess Plumridge/RAND Europe
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Impact of sleep debt on metabolic and endocrine function

Summary

Background Chronic sleep debt is becoming increasingly __

common and affects millions of people in more-developed
countries. Sleep debt is currently believed to have no
adverse effect on health. We investigated the effect of sleep
debt on metabolic and endocrine functions. |

Methods We assessed carbohydrate metabolism, thyrotropic
function, activity of the hypothalamo-pituitary-adrenal axis,
and sympathovagal balance in 11 young men after time in
bed had been restricted to 4 h per night for 6 nights. We
compared the sleep-debt condition with measurements taken
at the end of a sleep-recovery period when participants were
allowed 12 h in-bed per night for 6 nights.

Findings Glucose tolerance was lower in the sleep-debt
condition than in the fully rested condition (p<0-02), as were
thyrotropin  concentrations  (p<0-01). Evening _cortisol
_concentrations_were raised (p=0-0001) and_activity of the

_Sympathetic nervous svstem was increased in the sleep-debt
condition (p<0-02).

Interpretation Sleep debt has a harmful impact on
carbohydrate metabolism and endocrine function. The effects
are similar to those seen in normal ageing and, therefore,
sleep debt may increase the severity of age-related chronic
disorders.

Lancet 1999 354: 1435-39
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Science

Associations of adolescents’ lifestyle habits with their daytime

Jun Kohyama !
! TD]::F’O Bay Urayasu Ichikawa Medical

Centre, Sleep medicine - Urayasu -

Chiba - Japan

functioning 1n Japan

ABSTRACT

Objective: To assess associations of adolescents’ lifestyle habits with their daytime tunctioning in
Japan. Methods: A total of 2,722 questionnaires obtaned from pupils in grades 5 to 12 in Japan
were assessed by the multple comparison test to determine significant differences in the lifestyle
habits among the self-reported academuic performance categories (AP1: very good; AP2: good
AP3: not good; AP4: poor). Results: The average non-school-day screen time of AP4 pupils was
s;gmhcanth longer than that of AP1 pupils in elementary and junior high schools. In junior and
senuor high schools, AP4 pupils showed more sleepimness and higher occurrence of breakfast ski-
pping than AP2 pupils. In all school types, sleep duration showed no significant differences among
the self-reported academuc performance categories. Discussion: Avoiding sleepiness, breakfast ski-
pping, and heavy media usage 1s expected to ensure adolescents’ daytime functioning. Although not
studied here, napping might improve adolescents’ daytime functioning,

Keywords: Screen Time; Academic Performance; Sleepiness; Breakfast.
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Child Development, August 1998, Volume 69, Number 4, Pages 875-887

Sleep Schedules and Daytime Functioning in Adolescents

Amy R. Wolfson and Mary A. Carskadon

Sleep and waking behaviors change significantly during the adolescent years. The objective of this study was
to describe the relation between adolescents’ sleep / wake habits, characteristics of students (age, sex, school),
and daytime functioning (mood, school performance, and behavior). A Sleep Habits Survey was administered
in homeroom classes to 3,120 high school students at 4 public high schools from 3 Rhode Island school districts.
Self-reported total sleep times (school and weekend nights) decreased by 40—50 min across ages 13--19, ps <
.001. The sleep loss was due to increasingly later bedtimes, whereas rise times were more consistent across
ages. Students who described themselves as struggling or failing school (C's, D’s / F's) reported that on school
nights they obtain about 25 min less sleep and go to bed an average of 40 min later than A and B students,
ps < 001, In addition, students with worse grades reported greater weekend delays of sleep schedule than
did those with better grades. Furthermore, this study examined a priori defined adeguate sleep habit groups
versus less than adeguate sleep habit groups on their daytime functioning. Students in the short school-night
total sleep group (<6 hr 45 min) and / or large weekend bedtime delay group (>120 min) reported increased
daytime sleepiness, depressive mood, and sleep /wake behavior problems, ps < .05, versus those sleeping
longer than 8 hr 15 min with less than 60 min weekend delay. Altogether, most of the adolescents’ surveyed
do not get enough sleep, and their sleep loss interferes with daytime functioning.
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Sleep Schedules and Daytime Functioning in Adolescents

Amy R. Wolfson and Mary A. Carskadon

Sleep and waking behaviors change significantly during the adolescent years. The objective of this study was
to describe the relation between adolescents’ sleep / wake habits, characteristics of students (age, sex, school),
and daytime functioning (mood, school performance, and behavior). A Sleep Habits Survey was administered
in homeroom classes to 3,120 high school students at 4 public high schools from 3 Rhode Island school districts.
Self-reported total sleep times (school and weekend nights) decreased by 40—50 min across ages 13--19, ps <
.001. The sleep loss was due to increasingly later bedtimes, whereas rise times were more consistent across
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do not get enough sleep, and their sleep loss interferes with daytime functioning.
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Table 3. Means and standard deviations of lifestyle variables in each self-reported academic performance category with a pair showing significant differ-
ence among four self-reported academic performance categories in each school type.

13 - 19% E - % L,-t 1:&5 0) (j: Self-reported academic performance categories

A pair showing a significant

L \ 75\ 75§ fd: -E 0) 75\ & % 2 N / J\ q:l T%_ School types and lifestyle variables [APL: very good; Azlz:fl?;rd;?fiizt good; AP4: poor] difference (Cohen’s d value)
h ( pupils)
%” ' - *ﬁ Et_l- L,T: o ES AP1 (153) AP2 (5253) AP3 (246) AP4 (32)
Non-school-day screen time: mean (hr)£SD (hr) 2:59+2.03 3:16%£1.91 3:44+2.02 4:00+2.38 AP1-AP3** (0.38)
N AP1-AP4* (0.46)
NG &1 4+ =
% Ett $ﬁ-t g E’ $ = L’T‘m%ﬁ & 0) JHS AP1 (79) AP2 (403) AP3 (422) AP4 (145)
Fﬁﬁ ' - ﬁ %:\ 7Ld: % E 0) % - T: IE E [j: . School night bedtime: mean (time)+SD (hr) 22:58+1.21 22:54%1.02 23:02%+1.06 23:28+1.41 AP1-AP4** (0.38

)
AP2 AP4** (0.46)

IJ\$$ (5; 6&) —G‘j: AP3-AP4** (0.34)

2%t — Non-school-day wake time: mean (time)£SD (hr) 7:40£1.33 8:00£1.38 8:02+.50 8:23%.82 APL-AP4** (0.43)

3'55'_*3& E 0)Z7U /H#Fﬁﬁo ' ) AP2.AP4* (036
Igll < 0 = =)

I:P % E —C ‘j: Non-school night bedtime: mean (time)+SD () 23:05*+1.38 23:08*1.18 23:23+1.24 23:53+1.60 APL-AP4** (0.54)

IR AP2-AP4** (0.53)
B4 B DR | | N .
. School-day screen time: mean (hr)+SD (hr) 1:47£1.55 2:00+1.36 2:12+1.55 3:01+2.25 APL-AP4** (0.64)

AO)— BfE AP2-AP4** (0.56)
IR AP3-AP4** (0.43)
Eﬁ ﬁ k ﬁ Non-school-day screen time: mean (hr)+SD (hr) 3:28+2.33 3:28%£2.02 3:42+2.15 4:35+2.70 AP1-AP4** (0.45)
oy AP2-AP4** (0.47)
SRETIE AP3-AP4** (0.36)
HR;—?_L Sleepiness score: meantSD 1.97+0.82 1.88+0.69 2.04+0.70 2.25+0.87 AP2-AP4** (0.47)
EH ﬁ k ﬁ Skipping breakfast score: mean+SD 1.09+0.40 1.11+0.38 1.25%0.56 1.57+0.93 AP1-AP4** (0.68)
AP2-AP4** (0.66)

AP3-AP4** (0.42)

—r —_ = . —_— HS AP1 (56) AP2 (274 AP3 (287) AP4 (100)
INRERNZIRETLIZEC A, | : _, -
Sleepiness score: meantSD 2.34+0.88 2.36x0.77 2.5610.81 2.92+0.97 AP1-AP4** (0.63)

FEEIRFFEOZHLE AP2-AP4** (0.64)
BoRSL-EICE AP3-AP4** (0.4(?

= Skipping breakfast score: meantSD 1.3210.74 1.2410.60 1.3610.72 1.5910.98 AP2-AP4** (0.43
> =% ~ - pping (
BELEZROHEM 2T, — _ :
Note: ES: elementary school; JHS: junior high school; HS: high school; * p<<0.03; ** p<<0.01.
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Self-Regulation and Sleep
Duration, Sleepiness, and
Chronotype in Adolescents

Judith A. Owens, MD, MPH,2 Tracy Dearth-Wesley, PhD, MPH,? Daniel Lewin, PhD,¢
Gerard Gioia, PhD,? Robert C. Whitaker, MD, MPHP-&
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0BJECTIVE: To determine whether shorter school-night sleep duration, greater daytime
sleepiness, and greater eveningness chronotype were associated with lower self-regulation
among adolescents.

METHODS: Angoline survev of 7th- to 12th-orade studentsin 19 schoolsin Fairfax County,

Virginia Public Schools was conducted in 2015. Self-regulation was measured with the
Behavior Rating Inventory of Executive Function, 2nd edition, Screening Self-Report Form.
Sleep measures included school night-sleep duration (hours between usual bedtime and
wake time), daytime sleepiness (Sleepiness Scale in the Sleep Habits Survey, tertiles), and
chronotype (Morningness-Eveningness Scale for Children, continuous score and tertiles).
Sociodemographic factors and mental health conditions were analyzed as potential
confounders.

RESULTS: Among 2017 students surveyed, the mean age was 15.0 years (range, 12.1-18.9
years), and 21.7% slept <7 hours on school nights. In regression models adjusted for
confounders, there was a significant independent association between self-regulation and
both chronotype (P <.001) and daytime sleepiness (P <.001) but not sleep duration (P =
.80). Compared with those in the lowest tertile of daytime sleepiness, those in the highest
tertile had lower (0.59 SD units; 95% confidence interval, 0.48-0.71) self-regulation, as did
those in the eveningness tertile of chronotype compared with those in the morningness
tertile (0.35 SD units lower; 95% confidence interval, 0.24-0.46).

CONcLUSIONS: Among adolescents, greater daytime sleepiness and greater eveningness
chronotype were independently associated with lower self-regulation, but shorter sleep
duration was not. Aspects of sleep other than school-night sleep duration appear to be more
strongly associated with self-regulation.
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Original Article

Lifestyle habits associated with screen time among pupils in Japan

Jun Kohyama

Department of Paediatrics, Tokvo Bay Urayasu Ichikawa Medical Centre, Urayasu, Japan

Abstract Background: Media use 1s pervasive among pupils. This study aimed to determine lifestyle factors associated with
screen time.
Methods: The study used a cross-sectional design, and 2,722 questionnaires obtained from pupils in grades 5-12
were analyzed. Multiple regression analysis was used to determune significant lifestyle factors associated with
screen time. Grade, gender, bedtime and waking time on both school days and non-school days, academic perfor-
mance, sleepiness, breakfast, dinner regularity, defecation habits, hours of after-school activities, physical activity,
and body mass index were used as the variables.
Results: Significant regression formulae were obtained for all school types: adjusted R*/P values were 0.21/<0.001
for elementary school, 0.21/<0.001 for jumor high school, and 0.14/<0.001 for high school. Later non-school-day
bedtime (standardized regression coefficient/P values were 0.14/< 0.001 for elementary school, 0.14/<0.001 for
Junior high school, and 0.09/<0.05 for high school) was significantly associated with increased screen time for all
school types. In both elementary and junior high schools, more sleepiness (0.12/<0.001 for elementary school, 0.13/
<0.001 for junior high school), shorter after-school activity (—0.24/<0.001 for elementary school, —0.19/<0.001 for
junior high school), and higher standardized body mass index (0.08/<0.05 for elementary school, 0.08/<0.01 for
junior high school) were significantly associated with screen time increase. In both junior and senior high schools,
breakfast skipping (0.15/<0.001 for junior school, 0.14/<0.001 for high school) revealed a significant association
with screen time increase.
Conclusions: Media use is associated with variable lifestyle habits. Effective approaches to reduce heavy media
use remain to be determined.
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Lifestyle habits associated with screen time among pupils in Japan.
Kohyama J. Ped Int in press D#5R,
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Takeuchi H, et al. Impact of frequency of internet use on development of brain structures and verbal intelligence: Longitudinal analyses. Hum Brain Mapp. 2018;39:4471-4479. https://doi.org/10.1002/hbm.24286
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The Relationship between Autism Spectrum Disorder
and Melatonin during Fetal Development
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The roles of maternal melatonin travels from mother via
placenta to the fetus are.....
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Figure 2. The beneficial roles of maternal melatonin that travels from mother via placenta to the fetus.

The functions of melatonin in neuroprotection and circadian entraining may reduce the risk of ASD.
Figure 1. Maternal melatonin crosses the placental barrier to entrain the fetal circadian rhythm. Thus Normal melatonin concentrations during pregnancy contribute to neuroprotection and the normal
melatonin is present in the fetal brain prior to the maturation of the fetal pineal gland. After crossing neurodevelopment of the fetus through the inhibition of excessive oxidative stress in the vulnerable

the placenta, melatonin entrains the fetal circadian rhythm, maintains the normal sleep pattern, anc
protects the fetus from neurodevelopmental disorders such as ASD.
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central nervous system. Additionally, as adequate melatonin levels maintain the normal sleep pattern

and circadian rhythm, normal melatonin secretion may also elicit neurodevelopment.
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Reproductive Toxicology 25 (2008) 291-303
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Review
Melatonin and pregnancy in the human

Hiroshi Tamura®?, Yasuhiko Nakamura¢, M. Pilar Terron?, Luis . Flores?,

Lucien C. Manchester#¢, Dun-Xian Tan?, Norihiro Sugino®, Russel J. Reiter* F|g 1. Levels of maternal serum

150 - melatonin during the night (solid line) and
day (dotted line) in normal singleton
pregnancy. Values aremeans=S.E.M. for
the number of patients indicated beside
each point. Daytime levels below the
lower limit (5.6 pg/ml) of the assay were
excluded fromthe analysis. *P < 0.01
compared with the non-pregnancy values,
<24-week values, or puerperium values.
**P < 0.05 compared with the 24-28-

‘_ _.C)& -— —Q -8 o ¢3 week value. From Nakamura Y, Tamura
&z 2 ‘QS- NE SR H, Kashida S, Takayama H, Yagamata Y,

02 Karube A, et al. Changes of serum

melatonin level and its relationship to
feto-placental unit during pregnancy. J
Non-pregnancy Weeks of gestation (weeks) Puerperium  Pineal Res 2001;30:29-33.
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Original Article Lifestyle Habits Associated with Poor
et Defecation Habit among Pupils in Japan
Table 2. Number of pupils in each defecation score category in each school type
Jun Kohyama {»
DF1 DF2 DF3 DF4

School types; mumber (M/F) | Number (M) Number (M/F) Number (M/F) Number (M/F)

%o in each school tvpe (M/E) | %6 in each school type (M/F) | %o in each school tvpe (M) g1 each school type (MT)
ES: 056 (441/515) 585 (311/.274) 217 (78/139) 124 (45/79) L23)

61.2% (70.5%/53.2%) 22.7% (17.7%/27.0%) 13.0% (10.2%/15.3%) oy 1.6%/4.5%)
THS; 1.049 (541/508) 585 (344241) 236 (109/127) 173 (70/103) x37)

55.8% (63.6%/47 4%) 22.5% (20.1%/25.0%) 16.5% (12.9%/20.3%) B.3%/7.3%)
HS; 717 (385/332) 460 (295/163) 141 (63/78) 82 (24/58) 1)

64.2% (76.6%/49.7%) 19 7% (16.4%/23.5%) 11 4% (6.2%/17.5%) ).8%/9.3%)
Total; 2,722 (1367/1355) 1.630 (950/680) 504 (250/344) 379 (139/240) B01)

59.9% (69.5%/50.2%) 21.8% (18.3%/25.4%) 13.9% (10.2%/17.7%) o 2.0%/6.7%)

Diefecation score showed the frequency of defecation, and pupils belonged to defecation score 1 (DF1) with defecation every day, DF2 every other day. DF3 once every fwo fo three
days, DF4 twice a week or less. E5: elementary school; JHS: junior high school; HS: ugh school. M: male; F: female.
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iW3X5. Pupils with negative social jetlag in Japan are hypothesised to constitute a
discrete population Medical Hypotheses 144 (2020) 110249
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Table 2
SJL category distributions in each school type.

xxHBN
1048

i
7
N
74
N
7
p o
)
g

SIL-I(=0h) SJL-II {(0-1 h) (reference)
(range; —4.5 to —0.25)

SJL-IIT (1-2 h)

SJL-IV (2 h= <)
(range; 2-4.5)

Total (M/F) 114 (76/38) 1,194 (659/535)
2,722 (1,367/1,355) 4.2% 43.9%

ES 36 (25/11) 491 (270/221)
956 (441/515) 3.8% 51.4%

JHS 53 (38/15) 422 (221/201)
1,049 (541/508) 5.1% 40.2%

HS 25 (13/12) 281 (168/113)
717 (385/332) 3.5% 39.2%

1,078 (469/609)
39.6%

368 (123/245)
38.5%

437 (216/221)
41.7%

273 (130/143)
38.1%

336 (163/173)
12.3%

61 (23/38)
6.4%

137 (66/71)
13.1%

138 (74/64)
19.2%
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X 6. CEP Clinical and EIBREBLEEICEELI-DIL.
Experimental Pediatrics B&.
ERO DA,
Title: Skipping breakfast is associated with Lifestyle habits among pupils in Japan *ﬁﬂ“’; 9 ﬁ >
Type of Manuscript: Letters to the Editor ﬁ& E G)ZO I) _>H#Fﬂﬁ 0) Eé -~
Running Title: Lifestyle habits associated with skipping breakfast mﬁ* E .
Table 1. Multivari logisti ion analysis for breakfast ski i i ski ﬁﬂ%gngés
able 1. Multivarnate logistic-regression ¥s1s for breakfast slaoppers in comparison to never-skippers ﬁ*& E 0) EHEH%FH? a)ﬁéo

Variables Partial regression SE Wald x 2 OR (95% CI) P value
coefficient (B)
Gender -0.17 0.12 203 0.85 (0.67-1.08) 0.154
Slespiness score 0.23 0.07 1022 1.25(1.09-1.44) 0.001
Physical activity score -0.10 0.02 21.40 091087095 | <0001
Dinner irregularity score 0.25 0.12 4 28 1.28 (1.01-1.62) 0.039
School day screen time score 0.29 0.09 9.68 1.34 (1.11-1.61) 0.002
Non-school dax 0.14 0.07 3.71 1.15(1.00-1.37) 0.054
Academic performance score 0.53 0.07 55.04 1.70 (1.48-1.96) <0.001
After-school activity score 0.03 0.01 14 69 1.03(1.01-1.04) | =0.001
eep duration before school day -0.10 0.05 424 0.90 (0.82-1.00) 0.040

3E, standard error: OR, adjusted odds ratio: CI, confidence interval

Covariate factors included in the logistic-regression models were grade, gender, sleepiness score, physical activity score, dinner
irregularity score, school day screen time score, non-school day screen time score, academic performance score, defecation score,
after-school activity score, standardized body mass index, sleep duration before school days, and sleep duration before non-school days,
respectively.

The presented model was obtained by stepwise procedure and its Akaike information criterion (2090.75) was lower than a model
obtained by all factors (2097 .59) or that obtained by significant factors (2092.63)
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