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Emerging and entraining patterns of the sleep—wake rhythm in preterm
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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.
SIL-I (= 0h) SJL-IT (0-1 h) (reference) SJL-IIT (1-2 h) SJL-IV (2 h= <)
(range; —4.5 to —0.25) (range; 2-4.5)
Total (M/F) 114 (76/38) 1,194 (659/535) 1,078 (469/609) 336 (163/173)
2,722 (1,367/1,355) 4.2% 43.9% 39.6% 12.3%
ES 36 (25/11) 491 (270/221) 368 (123/245) 61 (23/38)
956 (441/515) 3.8% 51.4% 38.5% 6.4%
JHS 53 (38/15) 422 (221/201) 437 (216/221) 137 (66/71)
1,049 (541/508) 5.1% 40.2% 41.7% 13.1%
HS 25(13/12) 281 (168/113) 273 (130/143) 138 (74/64)
717 (385/332) 3.5% 39.2% 38.1% 19.2%
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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 Longitudinal Study of Subjective
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 © June 2020 €
Mean SD Mean SD Meansp P VAl PostHoc
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 _647 033 7:00 1:01 <0.0001 a<b<c™
Wake-up time on weekends 7:25 1:21 L3 1:15 _Z37 . 122 <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 2 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 46.0 554 100.8 107.3  <0.0001 ab<c™
At-home study times on weekends (min) 52.1 87.5 62.1 95.4 90.0 114.6 <0.0001 ab<c™ a<b*
Screen-viewing on weekdays (min) 94.9 95.7 99.1 88.1 161.2 162.8  <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; > PDSS: Pediatric Daytime Sleepiness Scale.

057 (June 2019) [ITEEAR T, 384 (Jan 2020, June 2020) [IZIZFREED LS IZTLERZIAEN . FBREFZIAEN -,
June2020IZ X LHFED LSIZFEHDERFFREINIEZ . tEMWRFEFERL. RREHELV LTINS,
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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
hittps://doi.org/10.1016/j.cub.2020.06.021.
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Sleep in university
students prior

to and during
COVID-19 Stay-at-
Home orders
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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.

¢? CelPress

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 cbservational 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.

Qutcomes 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+1.2h,

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.

Sunset Sunrise

A

Baseline
Weekday
Weekend

7.94+1.0 B>
8.4+ 1.5 BFfEl#

Stay at home

Weekday
Weekend

8.4+1.1 BfE]**
8.8+ 1.2 FFfEl##

* vs ** p<0.0001C

. #vs#tp<0O.0cTHEEE
10 12

18 20 22 24 02 04 06 08

B
| Clock hour
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Nighttime sleep + daytime sleep

= Predominantly Caucasian = 7960
= United States (US), Canada (CA), United

Kingdom (UK), Australia (AU), New
Zealand (N2)

= Predominantly Asian = 20,327
= China (CN), Hong Kong (HK), India (IN),

0-364 H. 2007F DERE

Indonesia (ID), Japan (JP), Korea (KR),
Malaysia (MY), Philippines (PH), Taiwan
(TW), Thailand (TL), Vietham
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IN KR TW HK 5G MY CN
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Country
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http://www.jnj.co.jp/index.html
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BARDFL LA DEEREXEVSEOREFREDOES! ?

BALYHRVEBELOTH, AXLYLEROELH S, MEDICALCENER
HR1TOELHETO, BEORS. BE+ROEYDERS. BKRKZ
Nap duration Total sleep duration (nap + night sleep) Sleep onset time
Australia 2.00 13.16 19:43 «—
Canada 2.00 12.87 20:44 «—
China 3.00 12.49 20:57 «—
Hong Kong 314 12.16 22:17
Indonesia 3.36 12.57 20:27 «—
India 341 11.83 22:11
Japan 2.19 11.62 21:17
Korea 249 11.90 12:00
Malavsia 3.27 12.46 21:47
New Zealand 2.70 13.31 19:28 «—
Philippine 3.53 12.69 20:51 «—
Singapore 311 12.36 21:38
Thai 2.81 12.71 20:53 «—
Taiwan 3.3 12.07 22:00
UK 2.61 13.10 19:55 «—
USA 3.18 12.93 20:52 «—
Vietnam 3.67 12.99 21:44

Made from Mindell JA, Sadeh A, Wiegand B, et al. Cross-cultural differences in infant and toddler sleep. Sleep Med 2010;11:274-280.
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To cite: Pennestri M-H, Laganiere C, Bouvette-Turcot A-A,

et al. Uninterrupted Infant Sleep, Development, and Maternal
Mood. Pediatrics. 2018:142(6):e20174330

RESULTS: Using a definition of either 6 or 8 hours of uninterrupted sleep, we found that
27.9% to 57.0% of 6- and 12-month-old infants did not sleep through the night. Linear
regressions revealed no significant associations between sleeping through the night and
concurrent or later mental development, psychomotor development, or maternal mood

(P >.05). However, sleeping through the night was associated with a much lower rate of
breastfeeding (P <.0001).

CONcLUSIONS: Considering that high proportions of infants did not sleep through the night
and that no associations were found between uninterrupted sleep, mental or psychomotor
development, and maternal mood, expectations for early sleep consolidation could be
moderated.
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Figure 2. The Relationship between BMI and Average Nightly Sleep
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PHYSICAL ACTIVITY,
SEDENTARY BEHAVIOUR
AND SLEEP |FOR CHILDREN
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Figure 1 Scaiter plot and linsar regression of mean
relsthve parformance  lewslz asgainst a, time,
batwean the tanth and twenty-sixth hour of sus-
tained wakefulness =138, P<006 A*=087;
and b, bleod slcohol concentations up to 0013%,
[F 2s=54.4, P<0.06, A*=0.53)
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Figure 1 Scaiter plot and linsar regression of mean
relsthve parformance  lewslz asgainst a, time,
batwean the tanth and twenty-sixth hour of sus-
tmined wakefulness \=1329, P<005 R*=092)
and b, bleod slcohol concentations up to 0013%,
(Fias=5t.4, P< 006, F*=0.58).
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Health in a 24-h society

Shantha MW Rajaratnam, Josephine Arendt

With increasing economic and social demands, we are rapidly evolving into a 24-h society. In any urban economy,
about 20% of the population are required to work outside the regular 0800-1700 h working day and this figure is likely
to increase. Although the increase in shiftwork has led to greater flexibility in work schedules, the ability to provide
goods and services throughout the day and night, and possibly greater employment opportunities, the negative effects
of shiftwork and chronic sleep loss on health and productivity are now being appreciated. For example, sleepiness
surpasses alcohol and drugs as the greatest identifiable and preventable cause of accidents in all modes of transport.

Industrial accidents associated with night work are common, perhaps the most famous being Chemobyl, Three Mile
lsland. and Bhopal.

[ ancet 2001; 368: 999-1005

Centre for Chronobiology, School of Biomedical and Life Sciences,
University of Surrey, Guildford GU2 TXH. UK (5 M W Rajarastnam pno,
Prof J Arendt pnoj

Cormmespondence to: Prof Josephine Arendt
{e-mail: j.arendt@sumey ac.uk)
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Map showing economic costs of insufficient sleep across five

OECD countries

Jess Plumridge/RAND Europe
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Lifestyle habits associated with screen time among pupils in Japan.
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Short sleep duration is
associated with
reduced leptin,
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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
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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neurodevelopment of the fetus through the inhibition of excessive oxidative stress in the vulnerable
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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Review
Melatonin and pregnancy in the human

Hiroshi Tamura®P®, Yasuhiko Nakamura®€, M. Pilar Terron?, Luis ]. Flores?,

Lucien C. Manchester#d, Dun-Xian Tan?, Norihiro Sugino®, Russel J. Reiter* Fig. 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-week value. From Nakamura Y, Tamura
H, Kashida S, Takayama H, Yagamata y,
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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