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Co je spanek?
« "the resting state in which the body is not active and

the mind is unconscious" (Cambridge Dictionary)

« "the natural state of rest in which your eyes are closed, your body is not active, and
your mind is not conscious" (Oxford Advanced American Dictionary)

« Komplexni fyziologicky stav organismu

» Proces nezbytny pro mozek i organismus celkové




Co je to spanek?

« Déli se na dvé primarni faze (urcovany elektroencefalografem):

« NREM

« Dalsi 3 faze — progresivné se prohlubuje spanek
« REM

« Svalova atonie, pohyb oci, snéni
o Lisise

 Hloubkou

 Frekvenci a intenzitou snéni

« Pohybem oci

« Aktivitou jednotlivych center mozku




Sleep Cycles Through the Night
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N1 - prechod z bdéni do spanku - zpomaleni SF, DF, pohybu oci, zmény na Urovni mozkovych vin

N2 - lehky spanek - dalsi zpomaleni SF, DF, zastavi se pohyby oci, klesa télesna teplota

N3 - hluboky spanek - predevsim v prvni poloviné noci, kriticky pro pocit odpocinuti rano, SF a DF nejpomalejsi, svaly
uvolnéng, je obtizne osobu probudit

N4 — REM - rychly pohyb oci do strany, frekvence mozkovych vin podobna bdélosti, zvyseni DF, TF a TK, spankova atonie




ProcC spime?

« Konsensus prozatim neexistuje

« Evolucni perspektiva
 Spitémer vsechny organismy — navzdory ,zranitelnosti"

« U lidi je spanek kriticky pro kognitivni i fyzicky vyvoj, pro spravnou funkci
metabolismu, pamet, uceni

» Nedostatek spanku u dospelych asociovan s negativnim vlivem na kardiovaskularni
systém, imunitni systém, zvysuje se riziko obezity a DMIIT, dochazi k ovlivnéni
kognice, casto vznikaji psychicke problemy

« Béhem spanku probiha "uklid" mozku, kdy dochazi k odstrafiovani toxinG
hromadénych behem bdeni




Regulace spanku

 Dvou procesovy model spanku (Borbély et al., 2016)

e Proces,C"
o Cirkadianni proces

« Melatonin
e« CBTmin

e Proces ,S"
« Spankova homeostaza

o Tlak" —akumulace s rostoucim casem bdéni
(hromadeéni adenosinu)

» Tento tlak nuti organismus spat déle i po periode
nedostatecneho spanku

« Nesoulad mezi témito procesy — poruchy spanku,
problemy s usnutim, udrzeni spanku




Regulace spanku

« Vnéjsi faktory zapojujici se do regulace spanku
o Stres
« Hlad
« Kofein
« Svetlo

« Neurotransmitery ovliviujici cyklus bdéni —spanek
« GABA

« Acetylcholin
e Orexin
e Serotonin
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Kolik hodin denné v proméru spite?

(D Start presenting to display the poll results on this slide.



Recommended Hours of Sleep
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Source: American Academy of Sleep Medicine

Delka spanku

 Delka spankuijeho slozeni je
variabilni, s vekem dochazi ke
zmeénam

« Adolescenti 8-10 hodin (57 % lehky,
22 % hluboky, 212 REM)

« Mlady dospély ~ 30 let (61 % lehky
spanek, 16 % hluboky, 23 % REM)




"Elite sleepers"

» Jedinci, kterym postaci 4 — 6 hodin spanku (a rano se neciti jako zombie)
« Maji vyssi odolnost vici demenci a dalSim kognitivnim porucham

« Vyssi psychologicka odolnost

« Kvalita nad kvantitou

 Genetické predispozice (mutace)

» Tito jedinci plni spankove "Ukoly" v kratsim cCase.




slido

Myslite si, ze je Vas spanek kvalitni?

(D Start presenting to display the poll results on this slide.
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Vzajemna interakce mezi spankem a sportovnim vykonem
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Exercise improves Recovery Too much exercise
sleep quality, can reduce sleep
which can help =R quality, reduce
recovery and thus A #7 recovery and make
subsequent exercise harder,
exercise training. o/ lower sleep quality
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Spanek sportovcu

» Studie naznacuji, ze 5o—78 % elitnich sportovcU trpi poruchami
spanku a 22 — 26 % trpi velmi narusenym spankem
o Leeder et al. (2012) — 47 britskych olympionikU vs 20 kontrol - kratsi
spanek o nizsi kvalité u skupiny olympionikd
Key Points

> ) Sports Sci. 2012;30(6):541-5. doi: 10.1080/02640414.2012.660188. Epub 2012 Feb 14.

Sleep duration and quality in elite athletes measured
using wristwatch actigraphy

Jonathan Leeder !, Mark Glaister, Kathleen Pizzoferro, Jean Dawson, Charles Pedlar

Affiliations + expand
PMID: 22329779 DOI: 10.1080/02640414.2012.660188

Review > Sports Med. 2017 Jul;47(7):1317-1333. doi: 10.1007/540279-016-0650-6.

Does Elite Sport Degrade Sleep Quality? A Systematic
Review

Luke Gupta ! 2, Kevin Morgan 3, Sarah Gilchrist *

Affiliations + expand
PMID: 27900583 PMCID: PMC5488138 DOI: 10.1007/540279-016-0650-6
Free PMC article

Goto: *

Insomnia symptomatology is high among elite athletes, with sleep quality appearing most
vulnerable prior to major competitive events, during periods of high-intensity training and

following long-haul travel to competitions.

Athlete sleep disturbances can affect training and competition directly, through fatigue, or

indirectly, through sleep-related performance anxieties.

In general, the quality of the evidence base addressing sleep quality among elite athletes is
low;, with poor operationalisation of sleep quality constructs and few controlled

comparisons of athlete and non-athlete sleep.

Open in a separate window




Conclusion

Based on the results of this systematic review, increasing sleep duration through naps or
night-time sleep may positively impact physical and/or cognitive performance. If athletes
habitually obtain ~ 7 h of sleep per night, a general recommendation may be to increase
sleep duration up to 2 h over 3—-49 nights. Also, supplementing sleep during the day with a
nap (20—-90 min) can be implemented when necessary. In addition to improving the sleep
duration, naps can improve performance outcomes after a regular night and restore
performance decrements to baseline levels after a night with partial sleep restriction. For
strategies such as sleep hygiene, mindfulness, or limiting the use of electronic devices
before bedtime, it is plausible that such interventions can positively impact performance
outcomes if they can improve sleep quality and/or duration. Strategies with light exposure
may be an option to manipulate the biological clock and increase the alertness of the
athletes in the moments when this starts to fall (e.g., at night). However, more studies are
needed to confirm these findings. Future research on this topic should use more reliable
and valid research methods to increase the quality of evidence so that more solid
conclusions can be drawn. In addition, studies that explore the effect of 1-3 h of sleep
restriction on physical and cognitive performance may be interesting, as this is the most

common situation detected in the athletes’ context.
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Effects of Acute Sleep Loss on Physical
Performance: A Systematic and Meta-
Analytical Review

Vliv spankove restrikce na vykon K

> Obecné, spankova restrikce méla negativni vliv na vykon
> Mira Ucinku je ovlivnéna:
> Typem cvicCeni (nejhlre v ramci testovani ,skill component™ — vyssi kognitivni zatéz)
> Typem restrikce
> Celkova deprivace a ,late restriction™ maji vétsi vliv nez ,early restriction"
> Odpoledni vykon nachylngjsi k negativnimu ovlivnéni
> Délka doby bdélosti pred vykonem je ovlivhujicim faktorem

> Zrejmeé 0.4 % pokles vykonnosti za kazdou hodinu bdélosti po restrikci/deprivaci

> https://link.springer.com/article/10.1007/540279-022-01706-y/tables/3



https://link.springer.com/article/10.1007/s40279-022-01706-y/tables/3

Meéreni spanku

« Co mUzeme mérit?
o Architektura spanku
Délka spanku
o ,kvalitu" (odhad Ucinnosti)
.Sleep latency"
Probuzeni po usnuti

 Objektivni posouzeni (polysomnografie > monitoring aktivity)
» Subjektivni posouzeni (spankovy diar, dotazniky)

» Zlaty standard = polysomnografie (monitory aktivity typicky nadhodnocuji délku
spanku, podhodnocuji pocet probuzeni, a podhodnocuji spankovou latenci)

« Zarizeni snimajici pohyb (umisténé napr. na matraci), pfipadné telefony — nesjou
brany jako presne ukazatele — chybi validace




Polysommnografie snima mozkove viny, hladinu kysliku v krvi, tepovou frekvenci,
dychani. Manitoruje pohyby oci a nohou.
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Crivello, Antonino & Barsocchi, Paolo & Girolami, Michele & Palumbo, Filippo. (2019). The Meaning of Sleep Quality: A Survey of Available Technologies. IEEE Access. PP. 10.1109/ACCESS.2019.2953835.



JUSTHOW CLOSE TO BEDTIME IS st i
TOO CLOSE FOR YOUR CAFFEINE?

The effect of caffeine on subsequent sleep: A

Reference : Gardiner et al. Sleep Medicine Designed by @YLMSportScience : : :
systematic review and meta-analysis

24 studies were included in this meta-analysis to identify the time after which
caffeine should not be consumed prior to bedtime

THE EFFECTS OF CAFFEINE CONSUMPTION ON SLEEP

Total sleep time Sleep
» efficiency

Carissa Gardiner * °, Jonathon Weakley *° ¢ O &, Louise M. Burke °, Gregory D. Roach ¢,

Charli Sargent ®, Nirav Maniar °*, Andrew Townshend * °, Shona L. Halson * ®

® N
Sleep onset

Deep sleep | B /
duration . siency

Wake after
sleep onset

To avoid reductions in total sleep time, coffee (~100 mg per
250 mL) should be consumed at least ~9 hours prior to bedtime
and a standard serve of pre-workout supplement (~200 mg)
should be consumed at least ~13 hours prior to bedtime
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Znate nejake tipy, co délat pro zlepseni
spanku?

(D Start presenting to display the poll results on this slide.



Spankova hygiena

Snazte se usinat a probouzet pravidelné ve stejnou dobu (pracovni dny i o vikendech)
Minimalizujte pobyt v posteli mimo obdobi spanku
Peclive vybirejte matraci a polstar

Po probuzeni se vystavte jasnemu svétlu (idealni je slunecni svit, v pfipadé umélého osvétleni je
vhodna intenzita alespon 10 ooo luxU)

Vyhnéte se modrému svétlu alespon 2 hodiny pred planovanym spankem (v ramci mobilG a PC
Ize v nastaveni zafizeni ztlumit vyzarovani modrého spektra —tzv. Cteci rezim, nocni rezim)

Spéte v chladne mistnosti (zrejmé idealni teplota je v rozmezi 18-19 °C)

mit loznici zatemnénou a tichou (nemit v loznici napr. tikajici hodiny; pokud se skrze okno
dostava do loznice svétlo, instalujte zaluzie)




Spankova hygiena

Vyhnéte se pfijmu vétsiho mnozstvi napoju béhem vecernich hodin (béhem dne je vsak potreba
plnit doporuceni pro pitny rezim)

Vyhnéte se prijmu kofeinu v odpolednich hodinach
Vyhnéte se prijmu alkoholu (alespon v obdobi pred spankem)
Strava s vysokym obsahem tukd v obdobi pred spankem muUZe negativné ovlivnit spanek

Potraviny s vysokym glykemickym indexem (chléb, ryze, téstoviny) miZou pozitivné ovlivnit
spanek, je vSak vhodna konzumace vice nez hodinu pred spankem

Vyhnéte se cviceni pred spankem (zvysena hladina kortizolu negativné ovliviuje usinani i
spanek)

Snazte se mit loznici zatemnénou a tichou (nemit v loznici napf. tikajici hodiny; pokud se skrze
okno dostava do loznice svétlo, instalujte zaluzie)




