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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 in university
students prior

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

Kenneth P. Wright Jr.**,

Sabrina K. Linton', Dana Withrow',
Leandro Casiraghi?,

Shannon M. Lanza',

Horacio de la Iglesia?, Celine Vetter?,
and Christopher M. Depner’

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 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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Table 1. Mean Sleep Duration and Self-rated Health by Country and Sex

Men Women

! Poor : I Poor :

Mean Sleep Self-rated Mean Sleep Self-rated

Country Duration, h (95% CI) No. Health, % Duration, h (95% CI) No. Health, %
Belgium 7.69 (7.54-7.84) 244 7.4 7.90 (7.76-8.04) 261 7.3
Bulgana 7.81 (7.68-7.93) 336 10.4 8.00 (7.88-8.12) 377 14.1
Colombia 7.14 (7.02-7.26) 378 4.0 7.24 (7.11-7.37) 325 6.5
England 7.40(7.29-7.52) 372 8.3 7.37 (7.24-7.49) 230 10.0
France 7.55 (7.42-7.68) 12 6.4 7.73 (7.60-7.86) 322 134
Germany 7.39 (7.26-7.52) 309 10.4 7.60 (7.48-7.71) 372 6.5
Greece 7.86 (7.74-7.98) A5() a7 7.87 (7.75-7.99) an 7.5
Hungary 7.55(7.39-7.71) 216 8.8 7.55 (7.42-7 .68) 323 12.4
lceland 7.21 (7.07-7.34) 204 7.1 7.56 (7.43-7 68) 337 6.8
Ireland 7.21 (6.98-7.44) a7y 11.3 7.67 (7.55-7.80) 329 8.2
[taly 7.58 (7.49-7.67) 641 8.0 7.71(7.64-7.78) 1042 14.5
Japan 6.20 (6.03-6.38) 172 8.4 6.09 (5.92-6.26) 186 45.7
Korea 6.80 (6.64-6.96) 208 35.6 6.86 (6.75-6.97) 440 42.7
Netherlands 7.79 (7.65-7.92) 275 8.7 7.92 (7.81-8.04) 404 8.9
Poland 7.24 (7.11-7.37) 12 45 7.42 (7.30-7.53) 240 10.5
Portugal 7.72 (7.61-7.83) 431 10.7 7.84 (7.73-7.95) 4 16.0
Romania 8.04 (7.91-8.16) 337 12.8 7.72 (7.60-7.84) 365 27.9
Slovak Republic 7.76 (7.66-7.86) 511 8.6 7.59 (7.50-7.68) BE3 0.8
South Africa 7.26 (7.12-7.40) 268 14.2 7.71 (7.57-7.84) 289 12.8
Spain 8.02 (7.87-8.18) 215 6.0 7.82 (7.68-7.97) 257 7.4
Taiwan 6.61 (6.43-6.79) 162 18.5 6.51 (6.33-6.68) 171 31.0
Thailand 6.95 (6.82-7.08) 306 25.2 7.08 (6.98-7.18) 520 23.3
United States 7.17 (7.07-7.28) 463 4.3 7.08 (7.01-7.15) 1069 4.7
Venezuela 7.32 (7.19-7.44) 323 2.8 7.31(7.18-7.44) 209 2.9
Total 7.45 (7.29-7.60) 7532 10.1 7.49 (7.32-7.65) 9933 13.6

Abbreviation: Cl, confidence interval.



Sleep Duration and Health in Young Adults

Andrew Steptoe, PhD, D5¢; Victoria Peacey, MSc; Jane Wardle, PhD
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Backgrovnd: Eoth long and short sleep durations have
been associated with negative health outcomes in middle-
aged and older adults. This study assessed the relation-
ship between sleep duration and self-rated health in voung
adults.

Methods: Using anonymous questionnaires, data were
collected from 17 465 university students aged 17 to 30
vears who were taking non—health-related courses at 27
universities in 24 countries. The response rate was greater
than 90%. Sleep duration was measured by self-report;
the health outcome was self-rated health; and age, sex,
socioeconomic background, smoking, alcohol consump-
tion, body mass index, physical activity, depression (Beck
Depression Inventory), recent use of health services, and
country of origin were included as covariates.

Resvlts: Sixty-three percent of respondents slept for
7 to 8 hours; 21% were short sleepers (6%, <6 hours;

XRGERAB)BER EREEFZ-RHRORL (HH)

15%, 6-7 hours); and 16% were long sleepers ( 10%, 8-10
hours; 6%, =10 hours). Compared with the reference cat-
egory (7-8 hours), the adjusted odds ratio of poor health
was 1.56 (05% confidence interval [CI], 1.22-1.99) for
respondents sleeping 6 to 7 hours and 1.90 (05% CI,1.31-
3.03) for those sleeping less than 6 hours. The same sig-
nificant pattern was seen when the results were ana-
lvzed separately by sex. When respondents from Japan,
Korea, and Thailand (characterized by relatively short
sleep durations) were excluded, the adjusted odds ra-
tios were 1.33 (05% CI 1.03-1.73) and 1.62 (95% CI, 1.06-
2.48) for those sleeping 6 to 7 hours and less than & hours,
respectively. There were no significant associations be-
tween self-rated health and long sleep duration.

Comclwsion: Our data suggest that short sleep may be
more of a concern than long sleep in voung adults.

Arch Intermm Med. 2006;166:1689-1692
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