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Pediatric Gastroenterology, Hepatology & Nutrition
Lifestyle habits associated with poor defecation habit among pupils in Japan

--Manuscript Draft--
Furpose: Mot enough attention has been paid to defecation habits in Japan. This study
aimed to emphasize the importance of defecation habits on health and
function.Methods: By multiple regression analysis, 2,722 questionnaires obtained from
pupils in grades 5 to 12 were analysed to determine lifestyle habits associated with
defecation frequency. Results: Significant regression formulae for defecation score
were obtained for all school types: elementary school (adjusted R2 = 0.08, P < 0.001),
junior high school (0.09, P < 0.001), and high school (0.15, P < 0.001). Female gender
was significantly associated with a poorer defecation score in all three school types. In
both elementary school and junior high school, breakfast skipping was significantly
associated with a poorer defecation score. In both junior and senior high schools, a
lower physical activity score was significantly associated with a poorer defecation
score. In both elementary school and high school, longer school-day screen time was
assoclated with a poorer defecation score. Poorer self-reported academic performance
score in elementary school, less standardised body mass index in junior high school,
and shorter non-school-day screen time score in high school were associated with
poorer defecation score.Conclusions: Poor defecation frequency showed significant
associations with various lifestyle habits, such as breakfast, physical activity, and
screen time, among pupils. Academic performance and standardised body mass index
were also associated with defecation frequency. More attention should be paid to
defecation frequency in terms of sustaining pupils’ health and function.
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Table 2. Number of pupils in each defecation score category in each school type

DF1 DF2 DF3 DF4

School types; number (M/F) | Number (M/F) Number (M/F) Number (M/T) Number (M/T)

% in each school type (M/F) | % 1n each school type (M/F) | % in each school type (M/F) % 1n each school type (M/F)

D85 /515 385 2 : 3

ES; 956 (441/515 585 (3117274 217 (78/139 124 (45/79 30(7/23

61.2% (70.5%/53.2%) 22 7% (17.7%/27.0%) 13.0% (10.2%/15.3%) 3.1% (1.6%g4.5%)

o1, 241/ I3 2 2 /12 33

JHS: 1.040 (341/508 85 (344241 236 (109/127 173 (70/103 35 (1873

55.8% (63.6%/47 4%) 22.5% (20.1%/25.0%) 16.5% (12.9%/20.3%) 5.2% (3.3%
HS; 717 (385/332) 460 (295/165) 141 (63/78) 82 (24/58) 34 (3/31)

64.2% (76.6%/49.7%) 19.7% (16.4%/23.5%) 11.4% (6.2%/17.5%) 4.7% (08"
Total; 2,722 (1367/1335) 1,630 (950/680) 504 (250/344) 379 (139/240) 119 (28/91

50.0% (69.5%/50.2%) 21.8% (18.3%/25.4%) 13.9% (10.2%/17.7%) 4.4% (2.0%

Defecation 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 two to three
days, DF4 twice a week or less. ES: elementary school; JHS: junior hugh school; HS: lugh school. M: male; F: female.
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ES (R*=0.08)

Constant 1.09 (0.30-1.88) <0.01
Gender (male 1; female 2) 0.25(0.14-037) 0.14 | =0.001
Breakfast score 0.20 (0.05-0.36) 008 | =001
Self-reported academic performance score 0.10 (0.02-0.18) 0.08 | <0.05
School-day screen time score 0.12(0.01-0.23) 007 | =0.05
THS (R2=0.09)
Constant 0.80 {0.06-1.53) <0.05
Gender (male 1; female 2) 0.28 (0.17-0.39) 0.15 | =0.001
Breakfast score 0.22(0.12-0.32) 0.13 | =0.001
Physical activity score -0.03 (-0.05--0.01) 000 | =001
Standardised BMI -0.07 (-0.12 —-0.01) 0.07 | =0.05
HS (R*=0.15)
Constant 1.24 (0.27-2.21) <0.05
Gender (male 1; female 2) 0.51 (0.38-0.64) 028 | =0.001
Physical activity score -0.03 (-0.05 —-0.01) 009 | =0.05
School-day screen time score 0.17 (0.06-0.28) 0.12 | <0.01
Non-school-day screen tiume score -0.14 (-0.23 —-0.05) 012 | =0.01
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Current Biology

lockdown, during which public life

came to a standstill and many people
experienced increased flexibility regarding
social schedules, led to improved
individual sleep-wake timing and overall
more sleep. At the same time, however,
many people suffered from a decrease

in sleep quality in this burdening and
exceptional situation. Potential strategies
to mitigate the adverse effects of the
lockdown on sleep quality may include
exposure to natural daylight and exercise.

SUPPLEMENTAL INFORMATION

Supplemental Information contains one figure,
one table, and experimental procedures, all of
which can be found with this article online at
https://doi.org/10.1016/j.cub.2020.06.021.
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Sleep health has multiple dimensions
including duration, regularity, timing,

and quality [1-4]. The Coronavirus 2019
(COVID-19) outbreak led to Stay-at-
Home orders and Social Distancing
Requirements in countries throughout the
world to limit the spread of COVID-19.
We investigated sleep behaviors prior

to and during Stay-at-Home orders in
139 university students (aged 22.2 + 1.7
years old [+SD]) while respectively taking
the same classes in-person and remotely.
During Stay-at-Home, nightly time in

bed devoted to sleep (TIB, a proxy for
sleep duration with regard to public
health recommendations [5]) increased
by ~30 min during weekdays and by

~24 mins on weekends and regularity of
sleep timing improved by ~12 min. Sleep
timing became later by ~50 min during
weekdays and ~25 min on weekends,
and thus the difference between
weekend and weekday sleep timing
decreased — hence reducing the amount
of social jetlag [6.7]. Further, we find
individual differences in the change of
TIB devoted to sleep such that students
with shorter TIB at baseline before the
first COVID-19 cases emerged locally
had larger increases in weekday and
weekend TIB during Stay-at-Home. The
percentage of participants that reported
7 h or more sleep per night, the minimum
recommended sleep duration for adults
to maintain health [5] — including
immune health — increased from 84%
to 92% for weekdays during Stay-at-
Home versus baseline. Understanding
the factors underlying such changes in
sleep health behaviors could help inform
public health recommendations with the
goal of improving sleep health during and

Current Biology 30, R783-R801, July 20, 2020 © 2020 Elsevier Inc.
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following the Stay-at-Home orders of the
COVID-19 pandemic.

The COVID-19 pandemic has led
to unprecedented changes in human
behavior worldwide. We conducted
an observational study to investigate
changes in multiple dimensions of sleep
health behaviors during the COVID-19
pandemic by comparing baseline sleep
log data collected from January 29 to
February 4, 2020 (before the COVID-19
outbreak spread across North America),
to sleep log data collected in the same
university students from April 22 to April
29, 2020, when the Stay-at-Home/Safer-
at Home order was in effect. We used
daily sleep logs to assess bedtimes and
waketimes across each study week.
Classes at the University of Colorado
Boulder officially switched from in-person
teaching to remote learning on March 16,
2020. Thirteen participants subsequently
moved out of the local Mountain Time
Zone (7 moved one time zone west, 5
moved one time zone east, and one
moved two time zones east). Because
students continued remote learning
with classes scheduled according to
Mountain Time, the sleep logs for all
participants were analyzed according to
Mountain Time. Institutional review board
approval was obtained.

Outcomes included daily, weekday,
and weekend TIB devoted to sleep,
bedtimes, waketimes, and sleep
midpoints — middle of the reported
sleep opportunity — and regularity of
sleep timing. Regularity was quantified
by the standard deviations of bedtimes,
sleep midpoint times and waketimes
of each individual with lower scores
indicating more regular sleep schedules.
We also computed social jetlag — the
difference between sleep midpoint on
weekends versus weekdays [6] — and
the percentage of individuals reporting
=7 h sleep per night.

Three dimensions of sleep health
behaviors significantly changed during
Stay-at-Home (Table S1, in Supplemental
Information, published with this article
online): (i) TIB devoted to sleep increased
on weekdays (Baseline=7.9=1.0h,
Stay-at-Home = 8.4 + 1.1 h, p < 0.0001)
and weekends (84 +15h,88+12h,

p < 0.05) during Stay-at-Home (Figure 1
panel A) — in fact, TIB increased every
day of the week (p < 0.05) except for
Saturday (p = 0.29; see Supplemental
Information), and more participants
reported the recommended 7 h TIB [5] on

R797

Classes at the University of Colorado
139 university students (aged 22.2 =+ 1.7 years old [*+SD])

January 29 to February 4, 2020 (before the COVID—19 outbreak spread
across North America),

April 22 to April 29, 2020, when the Stay—at—Home/Saferat
Home order was in effect.
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A Longitudinal Study of Subjective Daytime Sleepiness Citation: Komads, Y; Taibaski, Y

Hagiwara, S.; Kobori, M.; Shimura, A.

Changes in Elementary School Children Following a Temporary A Lonitudinal Study of Subjctive
SChOOl Closul‘e Due to COVID_19 Daytime Sleepiness Changes in

Elementary School Children
Following a Temporary School

Yoko Komada *(7, Yoshiki Ishibashi 2, Shunta Hagiwara 3 Mariko Kobori ¢ and Akiyoshi Shimura 5 Closure Due to COVID-19. Children
2021, 8, 183. https://doi.org/
10.3390/ children8030183

June 2019 2 January 2020 b June 2020 €

Mean SD Mean SD Mean SD p Value' Post Hoc*
Bedtime on weekdays 21:28 :53 21:37 0:52 21:43 0:57 <0.0001 a<b<c™
Bedtime on weekends 21:52 1:06 21:58 1:05 22:04 1:03 <0.0001 a<b,c*
Wake-up time on weekdays 6:37 0:34 _647 0:33 7:00 1:01 <0.0001 a<b<c™
Wake-up time on weekends 7:25 1:21 3 1:15 _Z37 1:22 <0.001 a<b,c*
Total sleep time on weekdays 9:09 (51 9:10 0:52 9:16 1:04 0.02 ab<c”®
Total sleep time on weekends 9:35 1:18 9:40 1:15 9:32 1:20 0.11
Midsleep on weekdays 2:03 (0:36 2:12 0:35 2:22 0:50 <0.001 a<b<c™
Midsleep on weekends 2:38 1:02 2:47 0:59 2:51 1:01 <0.001 a<b,c**
Social jetlag (relative value) 0:35 (:45 0:36 0:45 0:29 0:47 0.01 c<a*,c<b*™
Social jetlag (absolute value) 0:43 (0:37 0:44 0:37 0:41 0:38 0.27
PDSS score 9.6 6.2 10.5 6.2 8.9 6.3 <0.001 c<a<b™
At-home study times on weekdays (min) 42.2 51.9 46.0 554 100.8 1073 <0.0001 ab<c*
At-home study times on weekends (min) 52.1 87.5 62.1 954 90.0 114.6 <0.0001 ab<c*™ a<b?
Screen-viewing on weekdays (min) 94.9 95.7 99.1 88.1 161.2 1628  <0.0001 ab<c*
Screen-viewing on weekends (min) 143.5 161.5 154.6 147.5 198.1 2084  <0.0001 ab<c™®™

1 Results of repeated analysis of variance (ANOVA); 2 Results of Bonferroni-Dunn, ®: June 2019, b January 2020, ©: June 2020, **: p < 0.01, *:
p < 0.05; 3 PDSS: Pediatric Daytime Sleepiness Scale.
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Sleep habits and susceptibility to the common cold.
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P ¥ D o i :'E f;)r PN s & ¥ E& ;x = ,‘ "~ BACKGROUNLD: Sleep quality is thought to be an important predictor of immunity and, in turm, susceptibility to the
% li ;3 '9_{ 1 '3 x‘ g J, > ;) ‘j_? !’ ? D 4; common cold. This article examines whether sleep duration and efficlency in the weeks preceding viral exposure are
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2 K&dDA % XL N o % efficiency (percentage of time in bed actually asleep) for the previous night and whether they felt rested. Average
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2 % r—: ;_; g SR 2 1_‘ 4\ ;V_) ggi é ;ﬂ socioeconomic status, psychological varlables, or health practices. The percentage of days feeling rested was not
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