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BACKGROUND: Limited convincing evidence is available of the relationship between habitual
snoring and cardiovascular diseases (CVDs).

RESEARCH QUESTION: Is habitual snoring associated with total CVD and CVD subtypes in
different age groups of Chinese adults?

STUDY DESIGN AND METHODS: The China Kadoorie Biobank study enrolled more than 0.5
million adults aged 30 to 79 years from 10 regions in China. Snoring status and other baseline
characteristics were collected from 2004 to 2008, using an interviewer-administered laptop-
based questionnaire. The current analysis included 489,583 participants without stroke or
coronary heart disease at baseline. Cox proportional hazards models were used to calculate
the adjusted hazard ratios (HRs) and 95% Cls of cardiovascular diseases (CVDs) for habitual
snoring vs nonhabitual snoring.

RESULTS: During a median follow-up of 9.6 years, 130,935 participants developed CVDs.
Associations between habitual snoring and CVDs varied with age. Among participants aged
younger than 50 years at baseline, habitual snoring was associated with an increased risk of
total CVD (HR, 1.11; 95% CI, 1.07-1.14) after adjustment for known CVD risk factors,
including systolic BP. The corresponding HRs (95% ClIs) for ischemic heart disease, ischemic
stroke, and hemorrhagic stroke were 1.18 (1.12-1.24), 1.12 (1.05-1.19), and 1.05 (0.92-1.19),
respectively. However, such associations in adults aged 50 to 64 years were much weaker, and
no statistically significant association was observed among individuals aged =65 years. Age-
specific risk estimates were generally similar across sex and obesity subgroups.

INTERPRETATION: Habitual snoring was associated with increased risks of total CVD,
ischemic heart disease, ischemic stroke, but not hemorrhagic stroke in Chinese, and these
associations were mainly limited to those aged <50 years. Clinicians in China are encouraged
to identify snoring, particularly in younger adults. CHEST 2021; 160(3):1053-1063
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ZxOALo:

H ouoxétion tou KaBEELv poxaAntou He tov Kapdlayyslako Kivduvo éxel e€etaotel o€ TTOAAEG PeAETEG
MEXPL TWPA HE OVTLKPOUOUEVA OUWG ONMOTEAECATA, EVW MO HEYAAN METAAVAAUON OKTW MPOOTITIKWVY
peAetwv mou meplédafe mavw and 65.000 aropa £6ele avfnon ToOu KWSUVOU yla LOXOLLMLKA
kapSlonadsia katd 15% Kot Tou KvdUvou yla ayyelako eyKedaALlKO eNELOOSL0 KATA 26% O oxXEon HE
atopa tov dev poxaAilouv.

Ztn peAétn avtn (LeAéTn Kooptng) e€etaletal edv To KB’ e§lv poxaAnto cucXeTi{eTal HE TO GUVOALKO
KapSlayyelakd Kivéuvo, aAAd Kol ME OUYKEKPLHEVA KapSLAYYELOKA vVOooRuata ot StadopeTIKEG
NAKLOKEG OLASEG.

NepieAndOnoav otnv avaluon 489,583 evAikeg nAkiag 30- 79 pe péon nAwia ta 51,6 €tn ko n
Slapeon T NG dudpkelag mapakoAovOnong Arav 9,6 £tn. INMUELWVETAL OTL ATOMA ME LOTOPLKO
ayyelakou eykedpalikol eneloodiov ) otedpaviaiag vooou anmokAeiotnkav ano tnv avaiuvon.

Bp£Onke OtL To KB €€V poXaAntd auavel Tov CUVOALKO KapdLayyelako Kivduvo aAAd kot tov Kivéuvo
ywa otedpaviaio vOoO,LOXALULKO ayYELOKO EYKEDAALKO EMELCOSL0, AAAQ OXL VLA OLLLLOPPOAYLKO OYYELOKO
eyKePaAIkO eneloodlo og Atopa nAkiag < 50 etwv. H ocuoxétion auth Atav o acOevr¢ o€ Atopa
nAwkiag 55- 64 etwv, evw dev mapatnPrnONKE OTATIOTIKA onpavtiky dtadopd o Atopa avw Twv 65
ETWV.

‘Evag and toug AOyou¢ oTtou¢ omoioug¢ amododnkav autég ot dtadopeg otig SLadOopPeTKEG NALKIEG,
ocUpdpwva pe Toug cuyypadeig, eivat o €§n¢:

AgSopévou OTL N NAKIOL AIMOTEAEL TOV TLO ONMAVTIKO Ttapdyovta KvdUvou yla ta KopSlayyelaka
VOO HOTA N CUGXETLON POXAANTOU- KapSLAYYELOKWY TTAONCEWV ATAV CGXETIKA ULKPOTEPN Kol (owG Ko
Ayotepo npodavig o€ Lo NALKLWUEVOUG.

‘Oocov adopa otnv naboducloloyia tng MPOKANONG Kapdlayyelakwv vocwv Adyw tou poxaAntou,n
anodppagn r oTEVWON TWV OVWTEPWV OEPAYWYWV KATA T OSLAPKELA TOU POXOANTOU MMOpei va
NPOKAAEoEL UTtOSia, 08NywVTag O XPOVIA EVEPYOMOLNON TOU GUMMAONTIKOU,0EEOWTIKO stress Ka
dAsypovn mov nailouv onUAVTIKO pOAO OTNV APTNPLOKN UTEPTAch Kot Thv adnpookAnpwon. Eniong,
oL MEYAAEC METAPBOAEC otV UMEIWKOTLKY) THEON KATA TN OSLAPKELDL TOU POXAANTOU MMOpPEL va
EMNPEACOUV Kall TO TPOo¢oPTILO Kal TO HETAPOPTIO TG KAPSLAG KL N LETAS00N TWV HETABOAWV AUTWV
OTLG KapwTiSeg pnopei va npokaAécel abnpookAnpwon 1 tn pR§N adbnpPookAnpwWTKWVY MAAKWV.

To onUavTiko o€ auth T HEAETN eival OTL e€€TaoE TOV KapSLayyeLaKo Kivduvo Adyw tou poxaAntou o€
S1apopeTIKEG NALKLOKEG OHABEG, EVW N QVEUPECH LOXUPNG CUOXETLONG OE ATtopa <50 £TWV, KAVEL TOUG
cuyypadeic va potpénouv va e§etaletal n Umapén poxaAntou,Lélaitepa o€ VEOTEPA ATOMAL.

Ertidoyn apBpou — ZxoAlaopog : ABnva BAdayou
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Abstract

Ageing-related changes in grey matter result in changes in the intensity and
topography of sleep neural activity. However, it is unclear whether these
findings can be explained by ageing-related differences in sleep pressure or cir-
cadian influence. The current study used high-density electroencephalography
to assess how grey matter volume differences between young and older adults
mediate and moderate neuroscillatory activity differences during a midday
nap following a motor sequencing task. Delta, theta, and sigma amplitude
were reduced in older relative to young adults, especially over frontocentral
scalp, leading to increases in relative delta frontality and relative sigma lateral
centroposteriority. Delta reductions in older adults were mediated by grey
matter loss in frontal medial cortex, primary motor cortex, thalamus, caudate,
putamen, and pallidum, and were moderated by putamen grey matter volume.

National Institutes of Health (National
Institute on Aging), Grant/ Award
Number: RO1 AGM0133

Theta reductions were mediated by grey matter loss in primary motor cortex,
thalamus, and caudate, and were moderated by putamen and pallidum grey
matter volume. Sigma changes were moderated by putamen and pallidum grey
matter volume. Moderation results suggested that across frequencies, young
adults with more grey matter had increased activity, whereas older adults with
more grey matter had unchanged or decreased activity. These results provide a
critical extension of previous findings from overnight sleep in a midday nap,
indicating that they are not driven by sleep pressure or circadian confounds.
Moreover, these results suggest brain regions associated with motor sequence
learning contribute to sleep neural activity following a motor sequencing task.

Edited by: Prof. Antoine Adamantidis

YXOAL0:

H evBladEpouoa auth epyaoia HeAETAEL Kal CUYKpLveEL TNV enidpacn tou Umvou (
VUXTEPLVOU , HechUBPLVOU KO NUEPNOLWV NAps) OTLG YWWOLAKEC LKAVOTNTEG KOL OTNV
enidoon oe Te0T eKPABNONG KLVNTIKWV 0KOAOUBLWY , HeTOEV veapwy evnALKwY Kot
ynpatotepwv. OL SladopEg oToug pnxaviopoug edpaiwaong tng Habnong, oto xpovo
gudavionc REM Umvou kot ol Stadopég otn veupoarmelkdvion Kat otnv PSG pe HEF unAng
TIUKVOTNTAG , 08nyel Toug ouyypadeilg otn Samiotwon Twg oL XapnAdTepeg eMEOOELS TWV
YNPALOTEPWY ATOPWY amodidovtal Kuplwg oe pelwon tng patdg ovoiag otLg
UETWITOKEVTPLKEC TIEPLOXEC TOU EYKEPANOU KOl OXL O eMISpacn TNG KLpkadLag
OLOLOCTATLKAC pUOULONG Tou Umvou ( Omwg Ba utoBétape amd Tig StadopEg 0To XPOVOTUTIO
VEAPWY KoL NALKLWHUEVWY) . Ta AmOTEAECUATA TOUC UTTOSELKVUOUV TIWG N Ypavon TPoKoAEL
Sladopormnoinon otn puctoloyia Tou UTvou , Aoyw SopKwV aAloywv TOCO OTO PETWTTLALO
AoB6 600 Kol oToV LMMOKAWMO , oTov BAAapo Kot og AAAeG eplox€g tou KNI. Mpoteivouv &g
ta Sedopéva autd va aflomotnBouv og HEANOVTIKEG LEAETEG TWV OLTIWV TTABOAOYLKNAC
ynpavong tou eykedaiou .

lkiWlomoUAou Euayyehia , Mveupovoloyog .
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KEY POINTS

e Sleep is essential for healthy being and healthy functioning of human body.

e Sleep is a multidimensional concept.

e Sleep disorders and sleep deprivation are associated with the deterioration in human body func-

tioning and increased cardiovascular risks.

e Cardiovascular functioning depends on multidimensional characteristics of sleep.

INTRODUCTION

The recent guidelines for cardiovascular preven-
tion released by the American College of Cardiol-
ogy/American Heart Association (2019) state that
counseling on sleep and sleep hygiene (along
with an advice on physical activity) should be pro-
vided to prevent cardiovascular diseases (CVD).'
Thus, sleep hygiene should be addressed within
prevention and/or treatment approaches in
obesity, whereas sleep duration and sleep quality
should be considered as potential therapeutic tar-
gets in subjects with high blood pressure (BP).
Interestingly, guidelines of the European Society
of Cardiology (2016) on cardiovascular prevention
do not consider sleep per se (but obstructive sleep
apnea only) as a target for preventive measures.?

The recent data evidence a relationship be-
tween sleep and CVD, with the focus on the asso-
ciation between sleep disorders and
cardiovascular pathology. Thus, despite the
controversial results of the interventional trials,
there is no doubt that obstructive sleep apnea
(OSA) is a predictor of CVD or their progression,

including hypertension, cardiac arrhythmias, and
atherosclerotic heart disease.>® Insomnia and
sleep deprivation are also related to increased car-
diometabolic risks.® Both short and long sleep
were shown to be associated with the unfavorable
outcomes.®®

Accumulating evidence suggests that healthy
sleep is not only the absence of evident sleep dis-
orders or sleep-related complaints. Sleep is a het-
erogeneous and a highly structured state. In 2014,
Buysse® suggested to distinguish 5 dimensions to
characterize sleep health: satisfaction, alertness,
timing, efficiency, and duration. The concept of
sleep health includes a broader spectrum of multi-
dimensional features and considers not only sleep
duration, sleep stages, and phases but also such
characteristics as microstructure of sleep, sleep
timing, sleep efficiency, self-perception of sleep,
napping, and others.’®'" Matricciani and col-
leagues'® distinguished 4 sleep profiles based on
complex analysis of actigraphy data: short
sleepers, late to bed, long sleepers, and overall
good sleepers. Compared with the last one, the
first 3 profiles seemed to be associated with less

@ Sleep Laboratory, Research Department for Hypertension, Department for Cardiology, Almazov National
Medical Research Centre, 2 Akkuratov Street, St Petersburg 197341, Russia; © Sleep Laboratory, Research
Department for Hypertension, Almazov National Medical Research Centre, 2 Akkuratov Street, St Petersburg
197341, Russia; © Research Department for Hypertension, Almazov National Medical Research Centre, 2 Akkur-

atov Street, St Petersburg 197341, Russia
* Corresponding author.
E-mail address: korostovtseva_ls@almazovcentre.ru

Sleep Med Clin 16 (2021) 485-497
https://doi.org/10.1016/j.jsmc.2021.05.001

1556-407X/21/© 2021 Elsevier Inc. All rights reserved.

Downloaded for Martha Petromichelaki (mpetrom@med.uoa.gr) at Evangelismos Athens General Hospital from ClinicalKey.com by Elsevier
on September 14, 2021. For personal use only. No other uses without permission. Copyright ©2021. Elsevier Inc. All rights reserved.

sleep.theclinics.com


mailto:korostovtseva_ls@almazovcentre.ru
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jsmc.2021.05.001&domain=pdf
https://doi.org/10.1016/j.jsmc.2021.05.001
http://sleep.theclinics.com

ZxOALo:

To apBpo €fnyel Toug AOyouG yLa TOUG OToioUG OL SLatapaxEG Kal n otépnon UMvou oxetilovtol Me
EKTITWON TWV OPYOVLKWV AELTOUPYLWV KOl HE AVENHUEVO KOPSLAYYELAKO Kivouvo.

Fvetal avadopd os Ha OELPA KOPSLAYYELOKWY TIAPAUETPWV KoL TG LETAUBOAEG TOUG OTLG PAOCELG UTIVOU
REM kot Non REM. Katd tov urntvo Non REM, n Kap8LaKr cuxvotnta Kat n aptneLOKN TIECH KLELWVOVTOL KOl
Napouoldlouv KUKALKK) OVOMVEUOTIK Slakupavon, evw Katd tov Umvo Non REM gpdavilouv auypég
andétoung avgnong kat av§npuévn petafAntotnta. H kapdiakn mapoxn HELWVETOL Katd Tov Untvo Non REM,
MOPAAANAQ HE TN HELWON TWV OVILOTACEWV TWV TEPLPEPLKWV ayyeiwv. H VEUPLKN Kol N HECEVTEPLOG
QYYELAKN aywylpotnta avfavouv Katd tov umvo Non REM kat petafdaAlovial Kol QUTEG, KUPLWG ME
MePLOOOTEPN ayyeLodLactoAn, kata tov REM unvo. H ayyelakn pon tou eykedpalou kKot twv otedpaviaiwy,
eniong petaBarlovrar pe Swadopetikd tPoOmo otov Umvo REM kat Non REM, pe meploootepn
ayyeLo6LaoToAn yia tTnv mpwtn otov REM (n andvinon sfaptdtal and tnv MePLOXN OLATwonG) Kot n
S6evtepn av§avel kata KOpata otov REM, evw pewwvetal otov Non REM unvo.

Eniong, napartifevral ta Staféoipa Sedopéva yia Ta KUpLOL KAPSLaYYELAKA VOO LaTa TTOU oXeTi{ovtal e
TLG CUXVOTEPEG SLatapayEG UTVOU, LE KUPLO AGYO TLG SLatapayEG TG AVATVONG, TNV almnvia, tTn otépnon Kot
TOV KOTOKEPHOATLOHO TOU UMVOU, TLG MAPAUTIVIEG, TIG TIEPLOSIKEG KIVAOELG TWV AKPWYV, TN vapkoAnyia, to
RBD k.T.A.

Télog, o ApBpo KAelveEL ME TIC KATA TEPIMTWON TPOTELVOUEVEG TMOPEUPACEL yla MEiwon TOU
KapdLayyelakou Kivduvou.

Ertidoyn apBpou — ZxoAlaopnog: Ayng AépBag



Brief Behavioral Treatment for Insomnia: A Meta-
Analysis

Misol Kwon, Jia Wang, Gregory Wilding, Suzanne S. Dickerson & Grace E. Dean

Published online: 10 Oct 2021

Purpose: The current study aims to quantify the effect of brief behavioral treatment for insomnia (BBTI)
studies through meta-analysis.

Method: Searches were performed from inception to February 2020, reporting on the effects of BBTI using
randomized controlled trials (RCT) (adults aged 32 to 84). The main outcome measures were sleep onset
latency (SOL), wake after sleep onset (WASO), sleep efficiency (SE%), and total sleep time (TST).

Results: BBTI showed improved SOL compared with control group in mean difference at early (-15.42 [95%
Cl: -33.05to -12.01; 12 =49%]) and late follow-up (-10.52 [95% CI: -1.12 to 0.54; 12=93%]). This was
statistically significant at early follow-up, but not at late follow-up. The improvement of WASO by BBTI over
the control group was shown at early follow-up (-17.47 [95% Cl: -2.67 to 0.45; 12=90%]), and was
statistically significant. For WASO, a non-statistically significant improvement of BBTI over the control
group was shown at late follow-up (-12.77 [95% CI: -22.47 to -3.08; 12=0%]). SE% was shown improved
statistically significant by BBTI over control group at early (4.47 [95% CI: -0.35 to 9.29; 12=98%]) and at late
follow-up (6.52 [95% CI: -4.00 to 17.05; 12=89%]). The TST was shown no improvement by BBTI at early
follow-up in mean difference (-2.97 [95% Cl -38.83 to 32.90; 12=96%]). At late follow-up, TST was shown
improvement in BBTI with mean difference (14.52 [95% Cl: -31.64 to 60.68; 12=94%]) compared with the
control group.

Conclusion: Current evidence suggests that BBTI can be considered preliminarily efficacious and can be
used for samples of middle-aged and older adults.

ZxOA0:

H avwtépw OUOTNMATIKA avackonnon/ MeTA-avaAluon €eiXe oav OKOMO VO TOGOTLKOMOLAOEL TO
anoteAéopata Tng cUvIoung cuuneplpopikng Oepaneiag brief behavioral treatment for insomnia (BBTI)
ywa tnv Ainvia. H péBodog mou akoAouBnbnke Arav avackomnon tng BipAoypadiag oto pub med
(kupiwg tuxoomownpéveg peléteg) péxpr tov MeBpoudpio tou 2020. OL MAPAUETPOL MOU KUPLWG
HETPRONKOV ATOV O XPOVOG HEXPL TNV apXH TOU UTtvou sleep onset latency (SOL), xpOvog LETA TRV EMEAEUON
tou untvou wake after sleep onset (WASO), anoteAeopatikotnta tou untvou sleep efficiency (SE%), kat
OALKOG XpOvog Untvou total sleep time (TST). H epappoyn BBTI sixe BeAtiwon tng SOL oe oxéon Ke TOUG
controls mepinov 15,4 Aentd katd péco 6po oto follow up. Autd ATAV CTATLOTIKA CNUOVTLKO OTNV apXn
peta tnv epappoyn tng Oepaneiag. H BeAtiwon tng WASO ATav ENIONG OTATLOTIKA CNHOAVTLKI GE OXE0N UE
toug controls mepinou 17 Aentd. H sleep efficiency BeAtiwOnke eniong. Ocov adopa to TST unnpxe
BeAtiwon povo poakponpdBsopa (oto follow up ) kot OxL Gpeoca. To CUMMEPAOHA €ival OTL N cUVIOUN
ocupnepldpopikn Oepaneia brief behavioral treatment for insomnia (BBTI) eivat e§apetikd onpavtikn o€
avOpwrnoug pe Ainvia.

Ertidoyn apBpou — ZxoAlaopog: Anuntplog Kavrag
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Habitual sleep, sleep duration differential, and weight change among
adults: Findings from the Wisconsin Sleep Cohort Study

Yin Liu, Ph.D.%, Mari Palta, Ph.D.”, Jodi H. Barnet, M.S.”, Max T. Roberts, Ph.D.¢,
Erika W. Hagen, Ph.D.”, Paul E. Peppard, Ph.D.", Eric N. Reither, Ph.D.%*
2 Department of Human Development and Family Studies, Utah State University, Logan, Utah, USA
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ARTICLE INFO ABSTRACT

Keywords: Objectives: Assess longitudinal associations between diary-measured sleep duration and clinically assessed
Wisconsin Sleep Cohort body mass index (BMI).

sleep diary Design: Multilevel growth curve analyses examined how within-person changes and between-person differ-

habitual sleep

sleep differential
BMI

growth curve models

ences in habitual sleep duration were associated with BMI trajectories.
Setting: Sleep diaries across 2-6 consecutive weekday and weekend nights at each data collection point,
repeatedly collected at approximate 4-year intervals, for an average of 9.2 (standard deviation [SD] = 3.6)
years between 1989 and 2011.
Participants: About 784 participants (47% women) enrolled in the Wisconsin Sleep Cohort Study (mean [SD]
age = 51.1 [8.0] years at baseline).
Measurements: The outcome variable was BMI (kg/m?). Key predictors were habitual sleep duration (defined
as average weekday nighttime sleep duration) and sleep duration differential (defined as the difference
between average weekday and average weekend nighttime sleep duration) at each data collection wave.
Results: Men with shorter habitual sleep duration on weekdays had higher BMI than men with longer habit-
ual sleep duration on weekdays (8 = —0.90 kg/m?/hour, se = 0.34, p = .008). Participants with larger differen-
tials between weekday and weekend sleep duration experienced more rapid BMI gain over time for both
men (B = 0.033 kg/m?/year per hour differential, se = 0.017, p = .044) and women (8 = 0.057 kg/m?/year per
hour differential, se = 0.027, p =.036).
Conclusion: This study suggests that habitual short sleep is associated with higher BMI levels in men and that
a larger weekday-weekend sleep differential is associated with increasing BMI trajectories among both men
and women in mid-to-late life.

© 2021 National Sleep Foundation. Published by Elsevier Inc. All rights reserved.

Introduction

Recent data indicate that the age-adjusted prevalence of obesity
(30 kg/m?) for US adults over the age of 60 was 42.2% among men
and 43.3% among women.' Obesity is associated with many negative
health outcomes, such as type 2 diabetes, cardiovascular disease,
some cancers, severe illness from coronavirus disease 2019, and
mortality among middle-aged and older adults.>° Prior studies have
found that higher body mass index (BMI) is associated with shorter
sleep time.”® Methodologic issues, however, limit the interpretation
of these findings. Such issues include the use of cross-sectional data,
nonrepresentative samples, and measures of sleep duration based on
retrospective recall of sleep hours in a typical night. The current study

*Corresponding author: Eric N. Reither, 0730 Old Main Hill, Logan, UT 84321, USA.
E-mail address: eric.reither@usu.edu (E.N. Reither).

https://doi.org/10.1016/j.sleh.2021.09.005

2352-7218/© 2021 National Sleep Foundation. Published by Elsevier Inc. All rights reserved.

aimed to overcome these limitations by utilizing (1) prospective data
in a population-based sample, (2) diaries that provide multiple, non-
retrospective measurements of sleep duration at each point of data
collection, and (3) statistical techniques that estimate how sleep
duration alters BMI trajectories in mid-to-late life.

Population trends in sleep duration and associations with BMI

The average amount of sleep time for US adults decreased
between 1985 and 2012, with a 31% increase in the percentage of
adults who sleep less than 6 hours per night.!° A more recent study
found that the prevalence of short sleep duration of less than 7 hours
a night significantly increased between 2010 and 2018.!! Prior
research has detected 2 general patterns of association between sleep
duration and BMI among adults: first, studies have found inverse
associations, where shorter sleep duration is correlated with higher

Please cite this article as: Y. Liu et al., Habitual sleep, sleep duration differential, and weight change among adults: Findings from the
Wisconsin Sleep Cohort Study, Sleep Health (2021), https://doi.org/10.1016/j.sleh.2021.09.005
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ZXO0Awo:

AAMLo éva evoLadEpov apBpo to onoio dnuoupynOnke anod ta dedopéva tng MOAU OCNHUAVTILKAG
peAétng Wisconsin Sleep Cohort Study. Z0pdpwva pe ta dsdopéva tou apbpou, oto omnoio
OUMpEeTEiYaV 784 Atopa, 0 KABNUEPLVOG UMIVOG Elval anapaitnTtog Kot 0tV lval PKPOTEPNG
SLapkelag, avtog oxetiletal pe vPnAdtepa enineda BMI. Mo cuyKkekpLéva, oL AVEPEG OV
napovoiaov UKPOTEPN SLAPKELA UTIVOU TIG KOONUEPLVEG NUEPEG tapoucialav uPnAdtepa
BMI. EvéladEpov ATav Kal TO YyEYOVOG OTL OL CUMUETEXOVTEG TIOU epdavilav peyaAutepn
Stadopd oto Xpovo UMVOU AVAHESA OTLG KaBnUePLVES Kot Ta caBBatokuplaka napovcialav
HEYOAUTEPN TAON yLa avénon Tou BAPOUG LLE TNV MAPOS0 TOU XPOVOU TOCO OTOUG AVSPEG, 000
KOLL OTLG YUVOLLKEG.

Erudoyn apBpou — IxoAlaopog: Awkatepivn Mnaou



VE-cadherin cleavage in sleep apnoea: new insights into intermittent hypoxia-related
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Abstract

Background Obstructive sleep apnoea (OSA) causes intermittent hypoxia that in turn induces endothelial
dysfunction and atherosclerosis progression. We hypothesised that VE-cadherin cleavage, detected by its
released extracellular fragment solubilised in the blood (sVE), may be an early indicator of emergent abnormal
endothelial permeability. Our aim was to assess VE-cadherin cleavage in OSA patients and in in vivo and in
vitro intermittent hypoxia models to decipher the cellular mechanisms and consequences.

Methods Sera from seven healthy volunteers exposed to 14 nights of intermittent hypoxia, 43 OSA patients
and 31 healthy control subjects were analysed for their sVE content. Human aortic endothelial cells (HAECs)
were exposed to 6 h of intermittent hypoxia in vitro, with or without an antioxidant or inhibitors of hypoxia-
inducible factor (HIF)-1, tyrosine kinases or vascular endothelial growth factor (VEGF) pathways. VE-cadherin
cleavage and phosphorylation were evaluated, and endothelial permeability was assessed by measuring
transendothelial electrical resistance (TEER) and fluorescein isothiocyanate (FITC)—dextran flux.

Results sVE was significantly elevated in sera from healthy volunteers submitted to intermittent hypoxia and
OSA patients before treatment, but conversely decreased in OSA patients after 6 months of continuous
positive airway pressure treatment. OSA was the main factor accounting for sVE variations in a multivariate
analysis. In in vitro experiments, cleavage and expression of VE-cadherin increased upon HAEC exposure to
intermittent hypoxia. TEER decreased and FITC—dextran flux increased. These effects were reversed by all of
the pharmacological inhibitors tested.

Conclusions We suggest that in OSA, intermittent hypoxia increases endothelial permeability in OSA by
inducing VE-cadherin cleavage through reactive oxygen species production, and activation of HIF-1, VEGF and
tyrosine kinase pathways.

ZIXOAw0:

H unvikn anvolwa péow tng Stadeinovocag umnofiag, mpokadei evéoOnAlakn SucAeltoupyia Kal TPWLKN
epdavion abnpwpdatwons. H duoclonaboloyia yivetar péow TtoU OLeldWTIKOU stress aAAd Kol ME
gvepyornoinon tov a§ova Hypoxia-inducible factor-1 (HIF-1)/VEGF/Src Tupoowikig Kwvaong. To e§wkuttapLo
tunpa VE-cadherin (90-kDa) amokomntetal Kot S€v yivetal EVEOKUTIAPWON HE AMOTEAECHO VOL OVEUPIOKETAL
SLaAuto otov opo. Exel Bpebel avénon katd 40% oe Kopdiayyelakég Kot pAeypovwdel mabnoeLlg Kot
OUVOEETAL HE QUENHUEVN AYYELOKN SLAMEPATOTNTA TOU ANMOTEAEL TO MPWTO Brpa yia mpotovoa epudavion
aOnpwudtwong.

MeAetnOnkav 43 aoBeveic pe ZAAY kat 31 control KaOwg Kot 7 GUCLOAOYLKA ATOHA META Ao 14 VUKTEG
umno SltaAeinovoa unoéia. BpEOnke 1o S1aAuto KAdopa sVE onpaviikd avinuévo o aoBeveic pe TAAY Ko
oe pucloloyikad atopa peta £kBeon oe Slaleimovoa unofia (cuoxétion pe AHI). To onpavTiko €ival otL N
naBoloyia avty aveotpadn HeTa xopriynon 6unvng Bepanciag pe CPAP (emapkn¢ cuppopdwon) Kat ta
gupnpata avta smPefotwdOnKav PE MEPARATA in Vitro HE KUTTAPOKAAALEPYELEG O avOpwrva KUTTapO
aopthG. Kabwg udlotatal EMLTAKTIKY avaykn yia avakaAvdn kot epappoyr) otnv LATPLKr) ToU UNVOU VEWV
BLodelkTWY, N HEAETN AUTH AMOTEAEL ONUAVTIKO BAKA OTNV  EMOXH TNG LATPLKNAG AKPLBELaG.

Ertidoyn apBpou — ZxoAlaopog: MNavayiwtng Navayou
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Summary

Sleep is an essential need for patients admitted to coronary care units. The present clinical trial aimed to
determine the effect of using eye masks and earplugs on the sleep quality of patients with coronary heart
disease (CHD). A total of 68 eligible patients with CHD were randomly allocated into four groups of 17
(control, eye masks, earplugs, and eye masks with earplugs). All three interventions were performed during
the night from 10:00 p.m. to 7:00 a.m. the next day. The outcomes were the quality of sleep, measured by
the Verran and Snyder-Halpern (VSH) Sleep Scale, and the urinary levels of nocturnal melatonin and
cortisol, measured by urine samples taken during the night (from 10:00 p.m. to 7:00 a.m.). The study
outcomes were measured on the third and fourth days. Sleep disturbance was statistically significantly
lower in patients with earplugs (visual analogue scale mean difference [MD]: 74.31 mm, SE:

11.34, p = 0.001). Sleep effectiveness was statistically significantly higher in patients with eye mask (MD:
36.88 mm, SE: 8.75, p = 0.001). The need for sleep supplementation was statistically significantly lower in
patients with eye masks (MD: 39.79 mm, SE: 7.23, p = 0.001). There was a significant difference in
melatonin levels between eye masks and the control group (p = 0.03). For urinary cortisol levels, there
were significant differences between eye masks and the control group (p = 0.007), earplugs and the control
group (p = 0.001), and eye masks with earplugs and the control group (p = 0.006). The mean scores for
comfort, effectiveness, and ease of use were highest for the group that used eye masks (2.88, 2.94, and
3.18, respectively). As a result, all three interventions improved the sleep quality of patients. However, the
interventions had different effects on the three dimensions of the VSH Sleep Scale, as well as the urinary
levels of cortisol and melatonin.

IxOAL0:

Mpokeltal yia pia tuxoomoltnpévn HeAETN n omoia oKomeUel otnv avalitnon thg enidpaocn twv
WTOAOTILOWV TNG HACKOG HATLWV KOL TOU ouvduaouol TOUG oTnV MoLetnTa Tou Unmvou acBevwv mou
voonAgvovtalt otnv otedpaviaioa povada. Itn peAétn ocuvunepiindOnoav 68 acBeveic oL omoiol
Xwpiotnkav o téooeplg opadeg (Opada eAéyxouv aocBeveic pe xprion wroaocmidwv acbeveig pe xpnon
HOOKWV Kal acOeveic pe xprion ko twv dUo napepupaccwv)

Ze MPoNYoUUEVEG LEAETEG £XEL Yivel oadEg OTL n oLoTNTA Tou Unvou acBevwv mou voonAgvovtal otn
otepaviaio povada aAAd Kot n moooTnTa Eival tapo TTOAU KOKH.

‘EXouvV yivel KAmoleg peAéteg mou tpoomntafolv va BPOUVE TNV EMSPACN TWV WTONOTILOWV KOl TWV LOLCKWV
TNV MoLATNTA TOU UMVOU OHWE WG Twpa Sev €XEL yivel KAmola MEAETN TOU va AEYXEL TO0O TG SU0
nopeUPACELS HeTAL TOUG OGO KOl TO CUVSUAGHO TOUG.
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O €Aeyxog TG moLwotnTa UNvou £yve péow tng KAipakag Verran and Snyder-Halpern (VSH) Sleep Scale
(Snyder-Halpern& Verran, 1987) EmunAéov petpriOnkav Kat ta enineda ota ovpa TnG HEAatovivng Kat thg
kopTL{OANG Kal Ta onoia eEAdOnoav Katd tn dtdpkeia tng vuxtag (arod 2200 ewg 0700).

Kaw oL tpeig mapepuPacelg BeAtiwoav TV mMoLOTHTA TOU UNVOU (MEPLOCOTEPO OL WTONOTILSEC)

KOIL OL TPELG TTAPEUPACEL MELWOOV TRV AVAYKN YL ETLITAEOV UTIVO (MEPLOGOTEPO OL LAOCKEG HOTLWV)

Ze oL adopd oTNV AMOSOTIKOTNTA TOU UMVOU OL HAOKEG MOVO OMOSEINTNKAV OTATIOTIKA CNUOVTLKA
anoSoTIKEG. Z€ OTL adopd ota eNineda TNG LEAATOVIVNG TIOPOUCLACTNKE CTOTLOTIKA onpavtiki av§non
oTNV opAda acBevwv pe xprion HAoCKAG Hatiwv aAAd OXL oTLG UTtOAOLITEG OAdEG. Ta eminmeda KOPTL{OANG
TOLPOUCLOOOV OTATLOTIKA ONUAVTILKA TTTWOT OTNV OHASA TWV HOOKWYVY, TWV WTONoTidwv aAAd Kal oTtov
GUVSUAGMO TOUG.

Z€ AUTO TO ONMEio va TOVIoTEL OTL OAEG oL mapeUPaoelg BewpriOnkav and toug aoOeveilc EUKOAEG otnV
XPoN HE MPOTIHNON OUWG OTNV XPrioN HOOKWV. EMtnAéov napa tig avtibBeteg mpoodokieg 0 cuvdUAOHOG
epappoynG LOoKWV Kol wtoaoTidwv dev £depe ta emBupnta anoteAéopata paAlov Adyw duodopiag
TwWV acfevwv(anonpocavatoALlopog Kata tTnv edpappoyr Kot Twv dUo).

ZUMMEPOACHATLKA N TTOLOTNTA KOl TTOCOTNTA TOU UMVOU EMNPEAlETOL SpaaTIKA otV otedaviaia povasda.
H XpAon HOOKWV HATIWV KOl WTONOTIOWV amnoteAel xpriolun Oepameutiki mapépfacn mavia ot
CUVEVVONON LE TOUG aoBeveig.

Ertthoyn apBpou — IxoAlaopnog: XapaAapmnog Mpwtonanadakng
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the COVID-19 lockdown affect the time course of sleep
disturbances

Federico Salfi*®, Giulia Amicucci'?, Domenico Corigliano?, Aurora D’Atri?,
Lorenzo Viselli', Daniela Tempesta' and Michele Ferrara®*

‘Department of Biotechnological and Applied Clinical Sciences, University of L'Aquila, L'Aquila, Italy and *Department of
Psychology, Sapienza University of Rome, Rome, Italy

*Corresponding author. Michele Ferrara, Department of Biotechnological and Applied Clinical Sciences, University of L’Aquila, Via Vetoio (Coppito 2),
67100 Coppito (AQ), Italy. Email: michele.ferrara@univaq.it.

Abstract

Study Objectives: During the coronavirus disease 2019 (COVID-19) lockdown, there was a worldwide increase in electronic devices’ daily usage. Prolonged exposure
to backlit screens before sleep influences the circadian system leading to negative consequences on sleep health. We investigated the relationship between changes
in evening screen exposure and the time course of sleep disturbances during the home confinement period due to COVID-19.

Methods: 2,123 Italians (mean age + standard deviation, 33.1 + 11.6) were tested longitudinally during the third and the seventh week of lockdown. The web-based
survey evaluated sleep quality and insomnia symptoms through the Pittsburgh Sleep Quality Index and the Insomnia Severity Index. The second assessment survey

inquired about intervening changes in backlit screen exposure in the two hours before falling asleep.

Results: Participants who increased electronic device usage showed decreased sleep quality, exacerbated insomnia symptoms, reduced sleep duration, prolonged
sleep onset latency, and delayed bedtime and rising time. In this subgroup, the prevalence of poor sleepers and individuals reporting moderate/severe insomnia
symptoms increased. Conversely, respondents reporting decreased screen exposure exhibited improved sleep quality and insomnia symptoms. In this subgroup, the

prevalence of poor sleepers and moderate/severe insomniacs decreased. Respondents preserving screen time habits did not show variations of the sleep parameters.

Conclusions: Our investigation demonstrated a strong relationship between modifications of evening electronic device usage and time course of sleep disturbances
during the lockdown period. Monitoring the potential impact of excessive evening exposure to backlit screens on sleep health is recommendable during the current
period of restraining measures due to COVID-19.

Statement of Significance

The present investigation is the first to provide insights on the relationship between changes in evening electronic device usage and time
course of sleep disturbances during the coronavirus disease 2019 (COVID-19) lockdown. We demonstrated a strong association between
screen time modifications in the hours before falling asleep, development and exacerbation of sleep disturbances, and changes of sleep/
wake patterns during home confinement due to the COVID-19 pandemic. To date, hundreds of millions of people are subjected to re-
straining measures worldwide. Our findings may have large scale implications, considering the inevitable increase in the use of digital
devices during the current period of limited physical social interactions. Avoiding evening overexposure to electronic screens may help
preserve sleep health during the pandemic emergency.

Key words: COVID-19; lockdown; sleep health; insomnia; electronic devices; evening screen exposure
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IXO0Aw0:

H napovoa épeuva gival n mpwtn nou npoonadei va pifel pwg otnv oxéon petay aAlaywv otnv
XPNON NAEKTPOVIKWY CUCKEUWV KOl TV ENIMTWON OTOV UMvo Katd tnv nepiodo lockdown Adyw
COVID-19.

MeAetiOnkav 2.123 Itahoi tnv 3" kaw 7" eBdopada tou lockdown. To mpwto LEPOG TG £pEUVAG
aLOAOYNOE TNV MOLOTNTA TOU UTVOU HECW pwTnpatoloyiwv : 1) Pittsburgh Sleep Quality Index kou
2)Insomnia Severity Index. Ztnv cuvéxela unnpée afloAoynon Twv NapeUPAcEWV-aAAaywv otnv
£€kBeon otov omicOio pwtiopd Tng 006vnG, 2 WPEG PO TOu UTVOU.

OL CUUHETEXOVTEG TTOU AUENOOV TNV XPRON AVAAOYWV CUCKEUWYV MAPOUCLOCAV HELWHEVN TTOLOTNTA
Umnvou, Napo§uvon TWV CUUNMTWHATWY QUTVIOG, LELWUEVN SLAPKELA UTVOU, TTOPATAON TOU XPOVOU
€Aguong Unvou, KaBuotépnon otnVv wpa UNMVoOU Kal otnv wpa adunvions. Avtifeta, n unoopada
novu avadepe petwpévn €kOeon oe 000veg napouoiaoce BeAtiwon NG moldTNTAG UNMVOU Kol HEiwon
TWV CURMTWHATWY OUTIViaG.

ZUMTEPOAGHATLKA, UTIAPXEL CUOXETLON OLVAULECO OTNV TPOTIOTIOLNHEVN €KOECN 0 000VEG TLG BPadLVEG

WPEG KOlL OTLG SLaTapayxEG TOU UMvou, Katd tnv nepiodo tou lockdown.

Ertthoyn apBpou — IxoAlaopnog: Evayyedia ®Awpou
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