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Regenerace
—

1 Regenerace aktivni vs. pasivni

zotaveni

Kompenzacni
Biologicky proces obnovy cviceni

prfechodného poklesu funkénich
schopnosti organismu

Cviceni ve vode




Regenerace




Spdnek
_
11 Periodicky se opakuijici stav klidu
(bdéni vs. spdnek)
71 Utlumové-relaxaéni fadze organismu
(ztrdta védomi, snizeni citlivosti na vnéjsi podnéty, snéni)
Zpomaleni tepové i dechové frekvence
Snizeni télesné teploty
Pokles krevniho tlaku

Pokles svalového tonu
(relaxace svalstval)

Vyplavovdni hormont




Mechanismus — anatomie
—

o Thalamus (hrbol mezimozkovy) — ,,smyslovd brdana®
Blokace smyslovych viem0U — zvukovych, hmatovych atp.
1 Cortex cerebri (mozkovd kira)

Nastdvd Otlum
Ochabovdni efektord a CNS

Mesencephalon
Pons

Medulla /
Oblongata Cerebri

Wikiskripta, 2022




Mechanismus — anatomie
N

11 Suprachiasmatické jadro

2 Vnitini hodiny naseho organismu (cirkadidnni rytmus)

Cerebral cortex

Pineal gland

Suprachiasmatic
nucleus

Optic chiasm

Hypothalamus

Wikiskripta, 2023



Mechanismus — anatomie
—

0 Epifyza (SisSinka)

2 Vyplavovdni hormonu melatoninu

velky mozek

epifyza
(8i8inka)

mozedek

micha

Flowee, 2023



Mechanismus — spousténi (trigger)

2 druhy spusténi spdnku (pfirozend kombinace)
Homeostaticky princip — vycerpdni organismu
(kumulace adenosinu)
Cirkadidnni princip — vnitini biologické hodiny
(vyplavovdani melatoninu)

Two-Process Model of Sleep

Homeostatic B l 1 1 1
Sleep Drive A

1 : l | ‘ | Melafonin S
, il T te 1410 NIMS, 2022

Circadian gpm 3am 9am
Alerting Tkt I A e

Signal (SCN)

.~ Asleep

Reid et al., 2010




Mechanismus — spousténi (trigger)
N

Pro¢ se vyvarovat kofeinu
pred spdnkem?



Mechanismus — spousténi (trigger)
—

l'|'| adenosinové receptory Ca Hei n e d ecreases

i:f:i:sm - sleep duration?

Caffeine can positively affect exercise performance

However, caffeine (400 mg) before sleep lowers sleep
duration, even when taken 6 hours before bedtime

Sleep Duration
-1 hour S~——

8+ _|_ _|_

Z 4l ~
()] e ———
£
= 4 [ Placebo
[ Caffeine 0 h before sleep
21 [ Caffeine 3 h before sleep

Il Caffeine 6 h before sleep

Drake et al., Caffeine effects on sleep taken 0, 3, or 6 hours before going to bed, [N] NUTRITION
~

Journal of Clinical Sleep Medicine, 2013 TACTICS

iSpanek, 2023 NutritionTactics, 2023



Mechanismus — Casovdni (timing)
—

7 Vyplavovdni melatoninu /kortizolu

STOP

e/
Stop sekrece 12 Optimalni svalovy

melatoninu vykon
\N ejvyssi
sekrece

1 Optimalni svalova
testosteronu koordinace
¥~ Prudky Stop sekrece
06 vzestup TK kortizolu® | 18
Start sekrece Nejvyssi TK
kortizolu Nejvyssi teplota

prace
GIT

Nejnizsi TK Start sekrece
24 melatoninu

téelesna
teplota

CIRKADIANN| SYSTEM SPOUSTENY Z NC. SUPRACHIASMATICUS

Psychosom, 2021




Cirkadidnni rytmus
S
01 Vnitfni hodiny jsou individudlni

o1 Ranni a vecerni typ

Reisinger, 2020



Cirkadidnni rytmus
N

Jak s tim souvisi modré svétlo?



Cirkadidnni rytmus
=

1km im 1mm 1pm 1nm 1pm

Ultrafialové Gamma

Dlouhé viny Kratké viny
NYWWw

Pozemni vysilani Radarové Infracervené Rentgenové Kosmické
Radiové Mikrovinné

Reisinger, 2020

Viditelné svétlo

700 nm 600 nm 500 nm 400 nm

ECSISNEER

- The amount of light around you controls your brain's production _——

of melatonin, a hormone that makes you feel sleepy. —

Pinterest, 2023

N

7/'\(
Sunlight




Historie zkoumdni

o
1 Nathaniel Kleitman
11 Eugene Aserinsky & William C. Dement
- Bedfich Roth
1 Matthew Walker : ( ..
-1 Max Hirskowitz Why We
m

National Sleep Foundomon

Sleep

UN I()( ‘(Il\(‘ l l POWER OF

'f;.x,:»::»::' /\1\.1) DREAMS

\/Iatthcw Wall\u PhD

5 meuspociandiot o o  sevebudomry wey r-.‘ devered, moee snra w'
Ruppicr, healhier, and of wanding off cancer—a good sights that-ge” — Twe GUARDIAN

Walker, 2018



Fdze spdnku

Spdnek neprobihd jednolité
(opakované striddni fazi zpravidla 4—5x za noc)

Monofdzicky, bifdzicky, polyfdzicky spdnek

Usinani (fdze mezi bdélosti a spdnkem)

REM faze Bdélost ~ REM NREM
Mélkd fdze spdnku

i i EEG rmriva- s AT A TAYAY AN
Zdkladni regenerace
NREM faze o g

Hlubokd fdze spdnku

Intenzivni regenerace - w W B

Déleni do 3 nebo 4 podfazi
Thiruvelan, 2010



Fdze spdnku
N

NREM 1 (5-10 minut): Usinani, tedy pfechod mezi bdénim a spankem. Uvolnuje se svalstvo, mozek
vysila pomalé theta viny. U nékoho dochazi k zaskubim téla (pocit, ze ,padame”) a lehkému

pohybu oéi.

NREM 2 (20 minut): Pfichazi tzv. lehky spanek, pfi kterém je télo nehybné, mizi pohyb oci, klesa
télesna teplota a mozkova aktivita jesté vice zpomaluje. Mozek vytvari viny nazyvana jako
.Spankova vietena”, ty zabranuji pfenosu zvuku do sluchového centra. Jedna se o ochranu pred

probuzenim.

NREM 3 (10 minut): Jedna se o pfechod z lehkého spanku do hlubokého spanku. BEhem této faze
se u nékterych osob objevuje namésicnost, mluveni ze spani ¢i no¢ni désy. Pfi tomto stadiu

spanku je velmi obtizné spiciho ¢lovéka probudit. Mozek vysila pomalé delta viny, proto nékdy

hovofime o tzv. delta spanku.

NREM 4 (30 minut): Hluboky spanek je nejhlubsi, nejsilnéjsi a nejdelsi ze vsech fazi. Kromé toho je

doplnéni potiebné energie a presunu informaci z kratkodobé do dlouhodobé pameéti.

Thiruvelan, 2010



Fdze spdnku
—

o Hypnogram

Bdéni
REM
1

2

Cadwalleder, 2020



Pauzi¢ka

©



Fdze spdnku
N

Kdy se ndm zdaiji sny?



Fdze spdnku
N

STAGES OF SLEEP

HOURS OF SLEEP

Lin et al., 2003



Zdravotni vyznam
—

Blahodarné ucinky spanku stru¢né shrnul M. Walker ve fiktivni reklamné ve své knize:
. Védei objevili novy revolucni zpiisob lécby zajistujici dlouhovékost. Posiluje pamér
a povzbuzuje kreativitu. Budete diky nému vypadat atraktivaéji. Pomiize vam udrzet si
Stihlou linii a nebudete mit neoviadatelné chuté na jidlo. Bude vas chranit pred rakovinou
a demenci. Zahani nachlazeni a chripku. Snizuje riziko srdecniho infarktu a mrtvice,
o diabetu nemluve. Diky této lécbé se budete citit spokojenéjsi, méné skliceni a uzkostlivi.

Mate o ni zajem? ™ (Walker, 2018, str. 129)

Peliskovd, 2020




Zdravotni vyznam

Nezastupitelna role
Regenerace bunék (zejména mozkovd tkdn)
Vyplavovdani hormonu (somatotropin)
Prevence srdeénich infarktd /mozkovych mrtvic atp.
Prevence nadvdéhy /obezity (gherin a leptin)
Dlouhovékost a posileni celkové imunity
Mirnéni ndladovosti a depresi
Pamét a uceni (ukladdani a tfidéni informaci)
Kreativita, koordinace, bezpednost
Upevnovdni imunity a hojici procesy
Lepsi prospéch ve skole /pracovni efektivita

Irish et al., 2015



Ldravotni vyznam

1
the Power

of Slee

Sickness

* X

¢

Prolonged lack of sleep can
disrupt your immune system,
making it harder to fend off bugs.
1 And once you're sick, lack of sleep
can make it harder to recover.

Long-term
mood disorders
Chronic sleep debt can
lead to disorders like
depression and anxiety. 4

Infertility
Sleep disruptions can reduce the
3 secretion of reproductive hormones,
resulting in trouble conceiving.
Diabetes
Studies suggest people
who sleep less than
five hours a night have
an increased risk of 6
having or developing
diabetes. Low libido
Men and women who don't
get quality sleep have a
decreased interest in sex.

So,how many hours
should you be getting?

School-age M:‘u

Teens
Pre-school children (]
Newborns children ® w “
~ 0
A = K

16-18 11-12 1 9-10 7-8

hoursaday | hoursaday hours a day hours a day hours a day

Weight gain
Studies show people who
sleep less than seven hours a
day are 30 percent more likely
to be obese.

7

Heart disease
Long-term sleep deprivation
is associated with an
increased heart rate, blood
pressure issues and higher levels
of chemicals that are linked to
inflammation.

Body
Composition
Skin
Attractiveness

=
+—
(]
L
+
(0]
Q
<

Mortality Risk
Disease Risk

Acute Immunity
Optimal Functioning
Purpose

Mental
Performance
Strength/Power
Aerobic Capacity
Time to Fatigue
Injury Risk

Sleep

The Ultimate Life
Enhancer

aJueulioliad

Mental Focus
Learning/Problem
Solving

Cognitive Health
Mood/Mental Health
Moativation

Vanderbilt, 2021

Prehab, 2021



Ldravotni vyznam
N

https: //www.youtube.com /watch2v=yPQZWgooZ04

https: //www.youtube.com /watch2v=bom6ZrVwGlc

https: //www.youtube.com /watch2v=gedoSfZvBgE


https://www.youtube.com/watch?v=yPQZWgooZ04
https://www.youtube.com/watch?v=bom6ZrVwGIc
https://www.youtube.com/watch?v=gedoSfZvBgE

Zdravotni komplikace

Pozornost a soustfedéni
Problémy s koncentraci

Zhorsend ndlada (podrdzdénost az agresivita)

[
[

O]

©1 Deprese
1 VycCerpdni

1 Vypadky paméti
[

Halucinace

71 Neurovyvojové
poruchy

1 Onkologickd
onemocnhéni

Psychological
» Lower performance
» Slowed reaction time

» Risk of depression
» Risk of anxiety disorder

Complications of Insomnia

Heart

» Risk of High blood
pressure

» Risk of heart disease

Lymph nodes |
» Poor immune 4) =
system function A //_ "‘Q

Muscular
» Aches

X » Weakness

Pancreas =
» Risk of diabetes Systemic
» Overweight

» Obesity

Psychscenehub, 2021



Spdnkové poruchy

Insomnie

Nespavost

Mnoho forem (problémy s usnutim, casté buzeni, nekvalita atp.)
Nutné odlisit akutni (méné zdvaznd) a chronickou (vyzaduijici reseni)
Hypersomnie

Spavost (zvldstni forma narkolepsie)

Ospalost pres den, ¢asté usindni, abnormdlné delsi doba spdnku
Poruchy cirkadianniho rytmu, syndrom spankové
apnoe, somnabulismus, spankova paralyza,
pasmova nemoc apod.



Spdnkové poruchy
N

Prevalence of sleep
problems in older adults
mapped across 16
European countries.

19  Estonia
305

Denmark —
16.6

Percentage of older
: adults who report
Poland sleep problems

-~ 166

The Netherlands ——

Germany
26.7

Czech
Republic

France 25

280

Science, 2015



Diagnostika

Subjektivni metody
Spdnkové deniky
Dotazniky

Objektivni metody

Akcelerometrie

Polysomnografie
(EEG, EOG, EMG, EKG atp.)




Diagnostika

! 15
Medical Assistance Self-Assessment
—+ Polysomnogram — ; X . :
Questionnaires Sleep Diaries Hardware Devices
—+ Multiple sleep latency test .l 8O | .{ PSD ¥ . 1

Contact Devices | | Contactless Devices

— Maintenance of wakefulness test

Wrist band -+ Microphone

—+ CPAP titration test

—+ Home sleep test [

Sleep Questioanaires
Mini Sleep Questionnaire
Pittsburgh Sleep Quality Index
Epworth Seepiness Scale
Insomnia Severity Index saqQul
Sleep Disorders Questonnare
Sleep apnea clinical score I Wy H
T il —» Echo-Based Devices
Cagary Seep Apnea Qualty of Life Index
QOviedo Sleep Questionnaire
Berbn Questionnaire
Athens Skeep Questionnare
Self-Efficacy Measure for Sleep Apees
STOP Questionnaire
STOP-BANG Questionnaing
Bergen Insomnla Scale
Functional O of Sleep Q e-10
Smple Four Varisbles
Obesity, Snoring. Apneas, aged over 50

N7 NEERL SETE,

@
¥
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b4
&
¥

-+ Ankle band | Video camera

&
Ie)

v
]
@
2

+

Chest band - Infrared thermometer

]

BHE
i
v

Head band -+ Accelerometer

TS Sonar

Pashungh Slesp D
Consensus Slesp Dinry

Natioesl Skep Foundation Radar
Get Self Help Slecp Diary

Natioeal Heare, Lung, and Blood Inszitute .
NPS MedicinsWise Sleep Diary Lidar
Rescarch Center

s

BEEBEEEEBREREESELE

AHE

Ibdinez, Silva & Cauli, 2018



Diagnostika

Definition of basic sleep detection parameters.

This table summarizes the main parameters of a sleep study. The top of the table (light blue) lists the fundamental parameters. Those parameters that
can be derived from the primitive variables are listed in the dark blue rows. Each of them includes its associated formula.

Sleep measure Definition Formula

Fundamental parameters

Initial In Bed Time (IIB) Time when patient goes to bed initially -
Final Out Bed Time (FOB) Time when patient leaves the bed definitely =
Time Qut of Bed (TOB) Total time out of bed between IIB and FOB -
Lights Out Time (LT) Time of lights out -
Lights On Time (LN) Time of lights on -
Sleep Omnset (SO) Time when first sleep starts =
Final Sleep (FS) Time when last sleep fimishes
Sleep Latency (SL) Time taken to fall sleep (at any time) =
Sleep Period (SP) Time spent sleeping between two awakenings/SO —
Awake Period (AWP) Time spent awake between two sleep periods (awakening=wake period >10 5)
Arouse Period (ARP) Time spent awake between two sleep periods (arousal=wafke period <10 5)
e Ibéiiez, Silva & Cauli, 2018
InBed Time (IBT) Total time in bed IBT =FOB-IIB-TOB
Total Recording Time (TRT) Time between lights out and lights on TRT =LN-LT
Initial Sleep Latency (ISL) Time taken to fall sleep the first time ISL=SO-LT
Total Sleep Time (TST) Amount of time the patient sleeps during TRT
Sleep Interval (SI) Time between the first sleep and the last sleep SI=FS-SO
Wake After Sleep Onset (WASO) Wake time between IIB and FOB WASO =SI-TST
Total Wake Time (TWT) All wake time throughout TRT TWT =ISL +WASO
: . MSL
Mean Sleep Latency (MSL) Arithmetic average of sleep latencies _ (225« ) SLi)
/N
Sleep Efficiency (SE) Percentage of sleep of the total time in bed SE = (TST/TRT) %100
Mean Awakening Length (MAL) Arithmetic average of awake periods MA(L
e W Ps)
/N
Awakening Index (AWI) Number of awakenings per umit of time AWI =#AWP/TST

Arousal Index (ART) Number of arousals per unit of time ARI=#ARP/TST




Doporuceni
N

Recommended Sleep Times Duration

Hours of sleep

<

s n - -
Adult

;>

- () k3
Lo 5
Iy ;ﬂ " .
- -
Newborn Infant Toddler Pre-School School Age Teen Young Adult Older Adult
0 - 3 Month 4 - 11 Month 1-2 Years 3-5VYears 6-13 Years 14 - 17 Years 18 - 25 Years 26 - 64 Years 65+

O 1 2 3 4 5 6 7 8 910 11 12 13 14 1516 17 18 19 20 21 22 23 24

Source: Based on a table, published by National Sleep Foundation, https://wunw.sleepfoundation.org/

National Sleep Foundation, 2021
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Doporu

n Sleep Foundation
A OneCare Media Company

Recommended Hours of Sleep

7-8

@ 8 3 8 0 56

Toddler
1-2
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Older
Adult
65+

Adult

Teen
14-17

Preschool School-
age
6-13

3-5

Infant
4-1

Newborn

0-3

Young

Adult
18-25

26-64

years old

years old

months years old years old

months

years old

years old

years old

O

B Recommended Range of Hours

National Sleep Foundation, 2021



Doporuceni
N

Jakd jsou dalsi spdnkovd
doporuceni pro kvalitni spdnek?



Doporuceni

RULES OF HEALTHY SLEEP

— RUI.ES OF HEALTHY

SLEEP
Do_r;{:‘tnm:l: on 1 2 1 sl%'&i'::iﬂaﬂd
N\ v l' L1, 2

| , (0) o

Da nat watch TV ar \
play compuiar gamas

by
betere going to bed. 1 Dﬂ

r 0o not eat much

, befera going to sleag.
ht -
S - e
| S — — - (‘.
I — — v |
Do nat put working 4= - Do not smoke and da
slactrical appliancas - -— nat use alzahal.
near your head, " —
G= = ~
@ ; -

Goto bed and wake ,
up at the same time,

Take a walk balora
quing te bed in the

l ! \ ‘ r‘ fresh air.
l Favarable leg:agn

-, temprrature for

| sheeping,

and energy.
Sleep on a flrm lewal
and comfortable bad.

—

Shutterstock, 2021

VectorStocks, 2021



Doporuceni

nes that affect nighttime
J Good sleep hygiene
Using light-blocking shades
to make the room dark

| i Using a fan or air
= conditioner to keep

Allowing excess light in
the room (eg, window)

Using devices with
screens within 1
hour of bedtime
or while in bed

Eating or drinking within

Reading a calming story &__g:.
1 hour of bedtime

before bedtime

——
= I f thirsty, drinking a

Consumption of caffeine,
E ' small glass of water

even during daytime

Additional sleep hygiene tips

Try to follow a regular schedule for daily activities and events
* wake-uptime e« outdoor exercise * meals
= schoolwork o presleep relaxation e bedtime

Allow children to get enough sleep for their age
Age 3-S5y 6-12y : 13-18y
Sleep time 10-13h 9-12h  8-10h

Pinterest, 2021

Walk¢ Airtemperature Easyreading  Airing Regimen Meditation
16-19C of the room of day

Coffee, tea Alcohol, Overeating” Horror and Gadgets  Hard training
cigarettes action movies

Shutterstock, 2021



Doporuceni

too low too high good position

Vv

X sleeping on stomach

v
FoN

good position

too low

X too hard

Pinterest, 2021
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How Many Hours |
Do People Sleep
by Country?

>
R

Sources:
weforum.org

sleepcycle.com

Pinterest, 2021
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7.5

Sleep duration (hours)

7.3
0645

(o]

0700

e

0715
Wake time

7.5]

- T 7.3 | S——
0730 0745 2245

Sleepcycle, 2021

7.9

1.7

Who's Getting The Most Sleep?

Minutes above and below eight hours
of sleep in selected countries

Netherlands o 5.22
New Zealand ﬂ 4.00

France () 3.19

Australia @ 1.30

(+) Canada
€ United Arab Emirates
3 united Kingdom
() rtaly
£ United States
@ china
© switzerland
() Mexico
a Germany
& Brazil

® Japan

A singapore

Latest available data: 2016
Source: Science Advances

@®G statista¥a
Statista, 2021



Fakta

KOLIK TOHO
MLADI NASPI ¢

A1 LET 13 LET A5 LET

SEDA PLOCHA NA HODINACH ZOBRAZUJE CAS
VSTAVANI A ULEHANI DO POSTELE

Zdravd generace, 2018




Fakta

Rubin ar al BMC Public Health (2020 201692
ttps//dol.org/ 101 186/5 1 2669-020-09602-2

BMC Public Health

ARCH ARTICLE

Prevalence and correlates of adherence to
the combined movement guidelines
among Czech children and adolescents

Lukds Rubin'?, Aled Gaba'"®, Jan Dygryn', Luka3 Jakubec', Elitka Materova' and Ondej Vencalek®

Abstract

Background: There are limited studies on the prevalence of adherence to the combined guidelines for physical
activity (PA), sedentary behavior, and sleep in children and adolescents. Moreover, little is known about comelates of
adherence to the guidelines. Therefore, the main aim of this study is to examine the prevalence and identify the
correlates of adherence to the combined movement guidelines among children and adolescents.

Methods: A total of 355 children aged 8-13 years (44% boys) and 324 adolescents aged 14-18 years (43% boys)
from the Czech Republic participated in this study. PA and sleep duration were estimated using multi-day 24-h raw
data from wrist-+wom accelerometers. Recreational screen time was parent proxy-reported in children and seff-
reported in adolescents. Seventeen potential correlates were grouped into three homogenous categories for
biological and cognitive, behavioral, and family correlates. The multi-level multivariable logistic regression was
applied to identify comelates of adherence to combined movernent guidelines and to specific combinations of any
of two recommendations.

Results: Approximately 6.5% of children and 2.2% of adolescents met all recommendations of the combined
movement guidelines. In children, girls (OR = 0.4; 95% C1=0.1-09) and participants with overweight or obese
fathers (OR = 0.3; 95% C1 = 0.1-0.7) had significantly lower odds of adherence to the combined movement
guidelines. Additionally, children had higher odds of meeting specific combinations of two recommendations if
they reported regular fruit and vegetable intake, participated in organized PA, or if their fathers had a university
degree. Meanwhile, paternal averweight and obesity, and high sleep efficiency were associated with lower odds of
meeting specific combinations of recommendations. In adolescents, sex, fruit and vegetable intake, organized PA,
and active play were comelates of meeting specific combinations of any two recommendations.

Conclusions: A low proportion of children and adolescents met the combined movement guidelines and several
correlates related to family were identified. Family is a key source of influence for healthy movernent behaviors
during childhood and adolescence.

Keywords: 24-h movement guidelines, Associations, Family, Physical activity, Screen time, Sedentary behavior,
Sleep, Youth

* Conrespondence: slesgabagupol.cz
"Facuity of Physical Culture, Palacky University Olomeut, tida Mins 117, 771
11 Olomous, Czech Republic

Full st of suthor information is availabie a1 the end of the anicle

 The Author(]. 3000 Open Acxess This srtile s licensed under 2 Creative Commens Aibutian A0 briemationd License,
which permis wse, sharing, adspration, distribution and reprochucton in any medium ar fomat, 2t long a5 you give
spprapriate credit o the ariginal autherl:] and the saurce, provids a Ik to the Crea 3 o
- =

arvges wee mace, The images or oeher third party matenal i this art
keence, urless indicater othenwi in a aeditline to the materisl f meterial s ot included in the atice’s Cresive Commans
bcenee and your imended use s not permitied by statutory reguliion or excesds the permitied use, you wil eed o obian
permisicn, directly from the copyright holcker. To view & oy of shis lkeznce, vist hiypy/resbvecommens crg/cenayapld 0.
The Coeative Comencins Public Damain Dedication weaiver fitps/fcrestivecememcns.cog/publicciamaindzesoy 10/ apphes to the
ddata mae wailabe i1 s artcls, unkess atherise stated in a credit bre i the deta

Children Physical activity
(= 1355)
85
(18.3%)
29 33
(8.2%) (9.3%)
39

Screen time Sleep

Meeting none

117 (33.0%)

Adolescents Physical activi
(n=324) Y Y
Screen time

Meeting none
118 {36.4%)

Fig. 1 Prevalence of adherence to the combined movernent guicelings in chidien and adalescents

Rubin et al., 2020




Fakta
N

Tabulka 3. Piehled primémych hodnot spankovych charakteristik

Fakulta pfirodovédné-humanitni
n

a pedagogicka Tyden s brilemi 2421 73,75 415 6,28
Tyden bez bryli 82,35 ' 78,33 | 410 9,17
8 £338 76,04 4125 7,725
o 1,17 3,24 354 204
spanek
Tiden s brylemi 493 29 250 13,88
Tiden bez brili 00 k1] 158 14,26
. 4975 295 254 14,07
Bakalaiska prace o 354 07| 0,06 027

Vysvétlivky: o — primémd hodnota, o - smérodatnd odchylka

iﬂﬂw smm!e;ntvvd\omsm quiek, 202]
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Tabulka 8. Spankové charakteristiky dle plnéni doporuceni k pohybové aktivité

M SD

M SD A t p

50927 50,55 47588  S151 3339  -7.64 <0,001

85,12 4,53 87,08 4,63 1,96 -3,40 0,001

NS 2,11 0,58 4,97 <0,001
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How do short sleepers use extra waking
hours? A compositional analysis of 24-h
time-use patterns among children and
adolescents

Alet Gaba""®, Jan Dygryn', Nikola Stefelova?, Luka3 Rubin'?, Karel Hron?, Luka$ Jakubec' and Zeljko Pedigi¢*

Abstract

Background: To examine compositional associations between short sleep duration and sedentary behavior (SB),
light physical activity (LPA) and moderate-to-vigorous physical activity (MVPA) among children and adolescents.
Methods: Multi-day 24-h data on sleep, SB, LPA and MVPA were collected using accelerometers among 343
children (8-13 years old) and 316 adolescents (14-18 years old). Children and adolescents with sleep duration of
<9 and < 8h, respectively, were classified as short sleepers. Robust compositional regression analysis was used to
examine the associations between short sleep duration and the waking-time composition.

Results: Seventy-one percent of children and 75.3% of adolescents were classified as short sleepers. In children,
being a short sleeper was associated with higher SB by 95 min/day (p < 0.001) and lower MVPA by 16 min/day

(p = 0.002). Spedifically, it was associated with a higher amount of time spent in long sedentary bouts (B, =046,
95% confidence interval (C1] = 0.29 to 062) and lower amounts of time spent in sporadic SB (B, =—0.17, 95%
C1=-024 to —0.10), sporadic LPA (B, =—0.09, 95% Cl=-0.14 to — 0.04) and sporadic MVPA (B, =—0.17, 95%
CI=-025 to - 0.10, p < 0.001 for all), relative to the remaining behaviours. In adolescents, being a short sleeper was
associated with a higher amount of time spent in SB by 67 min/day (p =0.001) and lower LPA by 2 min/day (p =
0.035). Specifically, it was assodated with more time spent in sedentary bouts of 1-9 min (B, =0.08, 95% Cl =002
to 0.14, p =0.007) and 10-29 min (By,, =0.10, 95% C1=002 to 0.18, p = 0.015), relative 1o the remaining behaviours.
Condlusions: Among children and adolescents, short sleep duration seems to be highly prevalent and associated
with less healthy waking time. Public health interventions and strategies to tackle the high prevalence of short
sleep duration among children and adolescents are warranted.

Keywords: Sleep duration, Youth, 24-h movement guidelines, Screen time, Time-use epidemiology

Childran Adolescents
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Fg. 2 Composkional mean bar phot for a 4-part compasition for children and adolescents. LPA - light physical acthdity, MVPA - moderate-to-
wvigorous physical activity, 58 - sedentary behavior. Bars reflect relative differences in compesitional mean of shor sleepers relative o
compaositional mean of ‘nommal’ dleepers, The data were centered before the analysts

Background

Sufficient sleep is essential for physical and mental
health [1]. Research has shown that short sleep duration
is a risk factor for obesity and poor cardiometabolic

* Conrespondence: alesqabagupoicz
"Faculty of Physical Culture, Palacky University Olomouc, Olomou, Caech

Republic
Full kst of authar information s available at the end of the article

health in the pediatric population [2-5]. Additionally,
getting enough sleep is associated with enhanced emo-
tional regulation, academic achievement and well-being
of children and adolescents [6, 7). In spite of that, over
the last century, a consistent negative secular trend in
the sleep duration has been well-documented in these
age groups [8]. Due to overuse of electronic devices be-
fore sleep onset (e.g., late-night screen time) or absence
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Sleep Habits of the Animal Kingdom

Scientists believe that while One half of a

horses can sleep standing up. dolphin’s brain
they need to lie down to 16 Fiokiis sleeps while the
achieve REM sleep. - other stays alert

This is called
unihemispheric
sleep.

B hours
2-3 hours

X,
o T
9‘%
23T 30 minutes

Adult giraffes can go
weeks without napping e

and only get five minutes - -
of sleep at a time. ; 20 hours

Egyptian land
snails can
hibernate for
four years!

4 hours

and leaves.

1-2 hours 1 hours

10-12 hours

15-18 hours Sea otters will roll in kelp or

hold hands to avoid drifting
away from their watery
territory.
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Spdnkové rekordy

Nejdelsi doba bez spdanku
1965 Randy Gardner (264 hodin)

Prisné kontrolovany rekord ve spdnkové laboratofri
Posledni dny experimentu trpél halucinacemi

1997 Robert McDonald (454 hodin)

Guinness World Records

Nejdelsi spanek

2017 Wyatt Shaw (cca 11 dni)

Kongnitivni zmény po probuzeni, ale rychly ndvrat k normdlu



Rozhovor s Matthew Walkerem
N

https: / /www.youtube.com /watchev=pwaWilO_Pig
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