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JlucepTalluOHHUAT TPy Chabpka 125 crpanunm. OHarnesneH e ¢ 16 tabauiu
u 24 ¢urypu. bubnmnorpadusara Bxmousa 139 u3zrounuka, oT KOUTo 7 Ha
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Ha 16.12.2020 roauHa.

3amurara Ha IUCEPTAMOHHUS TP/ LIE ce ChCTOU Ha OTKPUTO 3aceaHNe Ha
Hayunoto xypu Ha 24.02.2021 roguna ot 13:00 gaca B 3ana A-3 na HCA

“Bacun Jlecku”, Codus.

Marepuanure no 3ammuraTta ca MyOJWKYyBaHM Ha WHTEPHET CTpaHMIlaTa Ha
HCA “Bacun JleBcku”, Ha aapec www.nsa.bg u ca Ha pasnojioO)KECHUE B

buommorexkara aa HCA.
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CnuchK Ha ChKPAILICHUATA:
1. AM (Am) — cyTpenrHu u3MepBaHus
ChT — xpoHoTu
CC — nupkaieH 94aCOBHUK
CR — nupkajsieH puThbM/H
CS — uupkagHa cucrema
HA — Brucoka pu3nuecka akTUBHOCT
WNJI — n3cnensanu aumna

IT — MexanHeH XpoHOTHUIT

© O N o gk~ N

Jetlag — TepmuHBT ce u3non3Ba 6e3 nMpeBo Ha OBIATapCKH, HAM-
OJIM3KO € pa30oupaHeTo 3a yMOpa/ U3TOLUICHUE OT HAPYILEHUS B
puTBHMa ChbH-00IBPCTBAHE
10. KWH — Kpyckan-Yomnuc H Tect
11. LA — cnabo/ymMepeHO aKTUBHU JIMIIA
12. MET/ ET(S) — ymepeHo BeuepeH THIT
13. MMT/ MT(S) — ymepeHO CyTpeIIeH THII
14. MEQ — BbnpocHHK 3a CyTPEITHOCT — BEUEPHOCT
15. ms - MUIMCEeKyHIU
16. MT — moTOpHO Bpeme
17. MTD — MoTOpHU BpeMeHa - pa3inKa
18. MT WC — MOTOpHO BpeMe ChC CUTHAI
19. MT WOC — motopHo BpeMe 0e3 CurHai
20. MW U — Man-VYuthu O Tect
21. NSA — Hanimonamaa CrioptHa AkamemMust
22. PhA — ¢pusndecka akTHBHOCT
23. PhE — ¢usudeckn yrpakHEHHSI

24. PM/ Pm — cnienoGe i n3MepBaHus



25. RT — Bpeme 3a peakuus

26. RTD — BpeMeHa 3a peakius - pa3jiuka

27. RTWC — Bpeme 3a peakius ChC CUTHAI

28. RT WOC — Bpeme 3a peakiius 6e3 CUTHaI

29. S - CeKyHIU

30. Sleep dept — cbHEH ABAT

31. Social jetlag — ymopa, u3ToIcHHE B pe3yiaTaT Ha COLMAIHH
BB3JIEUCTBUS (colnaneH jetlag)

32. SCN — cympaxua3MaTu4IHH sizipa

33. TA — TpeHUpOBBbYHA AKTUBHOCT

34. VHA — mHOTO BHCOKA ((hHU3MIECKa) aKTUBHOCT

35. ZGs — Zeitgebers — yciioBus, 3a7aBaliyd pUTHM, periepH



1. YBoa

[{upkagHuTE PUTMHU Ca €HAOTCHHO PETYJIMPAHU U CE MOBTAPAT IPE3
nepuo, 6mu3bk A0 24 yaca. Te onpeaensT UHAUBUAYATHUTE IPEITOYUTAHUS
3a CbH U 0OBPCTBAHE, KOUTO Ca U3BECTHU KATO XPOHOTUI. PUTMUTE Urpast
3HaYMUTEIHA POJIA B CIIOPTa, CBbp3aHa C ONTUMHU3ALMsA Ha BPEMETO 3a
CHOpPTYBAHE/TPEHUPOBKA,  CIHOPTHUTE  pe3YydATaTH, aJanTalusTa KbM
OIlpe/iesieHa YacoBa 30HAa, KAKTO U MPOrpaMUpPaHETO HA CLIOPTHU CHOUTHSL.

[To cBeTa HaykaTa XpOHOOMOJIOTHS CE pa3BUBA C MHOTO OBbpP3H TEMITOBE
U ca OTKPUTH MHOTrO (DakTOpH, BIMSICIIM HAa XPOHOTHUIIA - TOJ, BB3PACT,
E€THUYCCKH TIPOM3XO0[, (u3nudecka aKTHBHOCT, KAaKTO U Teorpadcko
nmoyioxkeHue. HampaBeHnu ca Bpb3Kku Mexay (HEHOTHIIA U TEHOTHIIA, KAaKTO U
peauia IpOMEHJIMBYA, KOUTO MOTAaT Ja C€ CUYMTAT 32 MapKepH, OMPEACIIAIIH
XpOHOTHIA (TeJIeCHaTa TeMITepaTypa, CEKpEeIraTa Ha XOPMOHUTE MEJIaTOHUH
Y KOPTHU30JI, BPEMETO 3a PEaKIIUs).

B cBeToBHaTa nuTeparypa U3CieIBaHUATA, CBbP3aHU ¢ OMOJOTUUHUTE
PUTMH M CHOpPTHATa MpaKTHKa JaTUpaTr oT npeaud nosede ot 40 roauHu,
TaKMBa, CBBP3BAIllA 51 ¢ XpoHOoTUIA nartupar otnpeau 30 rogunu. Ho ensa
npe3 nociueaaute 10 - 20 roauHu, mopaau 3acuiBaH€ HA HAy4YHUAT U
TPEHBOPCKUAT  MHTEPECHT KbM  Bpb3KaTa  XpPOHOTHII -  CIIOPT,
XpOHOOMOJIOTHSATA C€ HaMHMpa B MojeM. Bceku YoBeK OW ce YyBCTBa
HEKOM(OPTHO, aKo Ob/Ie MPUHY/ICH J1a M3ITBIHSIBA HIKAKBA JICMHOCT, 0COOEHO
¢u3nyecka BbB BpeME OT JI€HS, KOraTo € yMopeH wiu chbHiuB. U 6e3 na
MpaBUM CIIpaBKa C JUTepaTypaTa 3HaeM, 4e Xopara ce JeNSIT Ha aKTUBHU
CYyTpUH (4y4yyJuru) U akTUBHU Beuep (coBu). Ilo Tazu mpuymHa € MHOTO
BEPOSITHO €IMH E€JIUTEH CIOPTHUCT, MOCTAaBEH B YCIOBHUS Ha TPEHUPOBBUYEH
rpaduk, KOWTO HE My € Mo “BKyca”, T.€. HE OTroBaps Ha MPEJINOYUTAHOTO OT
HEro BpeMe Ha JEHOHOILMETO, Ja U3MUTa TUCKOM(OPT U Ja HaTpyna ymopa
clesl BpeMe.

Jlo MomenTa B bbarapus He ca NOpOBEXKIAHW U3MEPBAHUS Ha
XPOHOTHIIA, CBbP3aHU C aKTMBHATA YacT OT HACEJIEHUETO U CHOPTa, KaKTO U
HE € CBBbP3BaH XPOHOTHUIA C BPEMETO 3a PEaKIUsi B PA3JIUYHO BpPEME OT
neHoHoumeTo. [1o Ta3u mpuurHa 11e1Ta Ha HACTOSIIIIaTa JUcepTalus Oerie 1a
Ce ompe/ey Ype3 CyOSKTUBHH M OOEKTUBHU METOJIA PA3NPOCTPAHCHUETO Ha
Pa3IMYHU XPOHOTHUIIOBE TPHU OBITAPCKHUTE CIOPTHUCTH M Jla C€ CPaBHU C
BPEMETO UM 32 TPEHUPOBKA.



2. Iles1 HA TUCEPTALIMOHHMS TPY/

Crnen nmpoy4BaHe Ha JIUTEPATYPHUTE U3TOYHHUIIM c€ POpMyIUpa CleaHaTa

ocI:

Onpez[eJMHe Pa3nIpoCTPaHCHUCTO HA PA3JIMYHU BUAOBC XPOHOTHUIIOBC
cpca CIIOPTHUCTH U CBIIOCTABAHCTO UM C TPCHHPOBBYHHUTC Fpa(bI/IHH.

3. 3agaum HA JUCEPTANUOHHUS TPYA:

Jla ce mpoyuu JOCThIIHATA HAYYHA JIUTEPATypa, CBbp3aHa ¢
pa3paboTBaHe Ha UCepTaIUsTA.

Jla ce onpeaesar orpaHn4yaBally yCJI0BUs 3a y9aCTHE B U3CIEABAHETO.
a ce ompenenn pasnpenesieHUEeTO Ha pas3jInyHU BHUJIOBE XPOHOTHII
Cpell CHOPTUCTU-CTYJEHTH 4Ype3 BBIPOCHUK, KOMUTO IOKa3Ba Kora €
OUKBT Ha OAUTETHOCT Npe3 JCHS.

Ha ce nondepe noaxosaiia METOAUKA U anapaTypa 3a HEMHBAa3UBHO
00EKTUBHO OIpEAEIIsIHE HA XPOHOTHUIIA.

Jla ce ompenenu mamd XpPOHOTHITBT, ONpPENENeH OT BBIPOCHHUKA,
ChBIIaJla ChC CTEMCHTAa Ha OJMTEITHOCT, M3MEpPEHA Upe3 BPEMETO 3a
peakiys Ha 3BYKOB U CBETJIMHEH CUTHAJL.

Jla ce cpaBHH pPa3MpPOCTPAHEHUETO HA OMPEACICHUTE XPOHOTHUIIOBE
criope/I ToJia.

Jla ce cpaBHU pPa3MpPOCTPAHEHUETO HA OMPENEIEHUTE XPOHOTUIIOBE
criope]l TPeHUPOBBYHATA aKTUBHOCT HA aTJIETUTE.

Jla ce HampaBW CTAaTUCTUYECKH aHAJIU3 HA JJAHHUTE.

4. O0eKT HA U3CJeABAHETO

OOGeKT Ha HACTOAIIOTO H3CJEABAHE € XPOHOTUI'BT HAa CIOPTHUCTH,

CTYACHTH, IPAKTUKYBAIK PA3JIMYHH CIIOPTOBC WM aAHTa)KUpaHU B pas3IMdHH
CIICOHUAJIHOCTH HAa YHUBCPCUTCTA.

5. IlpeaMeT Ha U3CJI€IBAHETO

HpCI[MCT Ha TOBa HU3CJICABAHC Ca IMOKA3aTCIIMTC BPCMC 3a PCAKLUA U
6



MOTOPHO BpeMe, XapakTepusupaiiu oautennoctra Ha UJI, cboTBeTCTBaIIa Ha
XPOHOTHIIA HM.

6. U3uckBanua koM UJI

KbMm KOHTHHI'CHTA, y4YaCTBAallKX B HM3CJICABAHCTO JIMIA CC IIPCIAABHUXA
HAKOJIKO OrpaHn4YaBallld KPUTCPU:

BB3pact: 18 - 25 roaunu;

3paBOCIOBHO CBCTOSIHME: J1a HAMAT aHATOMUYHM MPENATCTBUS
CBBP3aHM C JBM)KEHUETO HA TOPHUTE KPalHUIIU, 3pEHUETO U CIIyXa; J1a
HsIMAaT 3a00JIsIBaHNS KbM MOMEHTA Ha M3CJICJBAHETO;

MEIUKAaMEHTH: J1a HE Ca B3UMaJIM MEIUKAaMEHTH Hal-MaJIKO €IMH Mecel]
Mpeu MPOYYBAHETO;

Ja TOMNBIHAT BBIpPOCHUMKAa Ha XOpH-OcTOEpr 3a JIE€HOHOIIHUTE
MIPEANIOYUTAHUS KbM aKTUBHOCT;

Aa IpEMHHAT TCCTBAHE C Buena TectoBa CHCTCMA, KaTO U3IIBJIHAT ABA
TECTAa CBbP3aHU C UBMCPBAHC HA BPEMCTO 3a pCaKI M.

7. Ycii0BUA 32 IPOBEXKAAHE HA TeCTOBETE

[lepuon Ha mpoBeXaaHe HA U3CJIEIBAHETO: MepuoabT ooxparma 2017 -
2020 roguHa. BpemeTo 3a mpoBek1aHe Ha MPOYYBAHETO CE OMpPEAcIn
OT HEOOXOAMMOCTTA 32 MPEUU3UPAHE HA TEXHUUECKOTO OCUTYpPsIBAHE U
M3I'BJIHEHUE HA TECTOBETE, KaKTO U ¢ nmojoopa Ha 1UJI.

MsicTo Ha poBEXKAaHE HA U3CJIEABAHETO: JJabOpaTOpUUTE HA KaTeapa
“@usmnosioruss U Ouoxumus”’ KbM HarnumonamHa crnopTHa akajaemus
“Bacun JleBcku™.

O6mo W ca 41, mbxe (20) u xenu (21). Cpbpanu ca gemorpadcku u
QHTPOTIOMETPUYHM JIaHHU 3a BCHUYKHU TAX, CJEJ KOETO Ca MONBJIHWIH
BBIIpOoCcHUKA Ha XopH-OctOepr 3a ompeaensHe Ha xpoHotuna. Ocrasar 25
NJI, 13 mbxke u 12 sxenu. Upes peakunonHu tectoBe ce onpenens RT u Mt u
Ce M3BBPINBA OIEHKA Ype3 MPOMEHUTE HUBaTa Ha OmutenHoct. Beuuku UJI
JIOKJIaJIBaT, Y€ ca B I0OpO 0010 3ApaBOCIOBHO CHCTOSIHUE, Y€ UMAT JOOPO
WJIM KOPUTUPAHO A0 A00PO 3peHue (C 0Umiia WA JITIN ), KAKTO U T0OBp CIIyX,
3a KOETO Ca pa3NuTaHu OT MPOBEKIALIUS U3CIEABAHETO MPEIA MPOTUYAHETO
My. ChIIO Taka ca MOMUTAHU JAJIM B3UMAT MEIUKAMEHTU WIM ca B3UMalu
TakuBa Mecel npeau uscieaBanero. Huto emno ot MJI He nmokmanBa 3a
nonobHa ynorpeba. CnemoBarenHo Bcuuku 25 WMJI ce cuuraTr 3a 3apaBu
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VHJNUBUIY, HA BB3pacT MexAy 19 u 23 ronunan. TecToBeTe ce N3NBIHIBAT 110
BEJIHBXK, JIBA TbTU AHEBHO - cyTpuH (npeau 12:00 gaca: ot 8:15 go 11:30) u
cinenoben (14:30 no 18:30 gaca).

8. Onucanune Ha H3cjIeIBAHETO

8.1. XpoHotun

3a onpenensine xponotuna Ha NJI ce n3non3pa BbIIPOCHUKHT HA XOpH-
Oct6epr. OcHOBHATA IIeJ1 Ha BBIPOCHUKA € Jla OMpeneNu Jaid IMUKOBUTE
CTOMHOCTH HAa OJUTETHOCTTA MPU JAJCH WHAMBHUJ Ca B CYTPEUIHUTE WIIU
cJIeN00eIHUTE YacOBE Ha JECHOHOIIMETO. T0il € Hal-4ecTO M3MOJI3BAHUSIT B
naykata (Ellis et al., 2009) HangekieH MHCTPYMEHT 3a TOBa OIpPEACIIsHE
(Cronbach alpha, r=0.7). CunHo cBbp3aH € ¢ BapualMUTe Ha MEJTaTOHUHA U
TeJIeCHATa TeMIepaTypa, KOUTo ca Hal-BaxxHute unaukatopu 3a ChT (XopH-
Oct6epr, 1976). Toil ce cbCTOM OT AEBETHAJECET BBIIPOCA CBBP3AHU ChC
OMOJOTMYHUTE PUTMHU Ha CBHH W OombpcTBaHe. Hmuckute pesynratu ot
BBIIPOCHHUKA Ca MHAUKATOP 3a IpearnoynTanre KoM BeuepHa akTuBHOCT (ET,
MET), a Bucokure - ca IMOKazaTeJd 3a OPUEHTHPAHOCT KbM CyTpEIIHa
aktuHoct (MT, MMT). Bb3 ocHOBa Ha TOYKUTE, KOUTO MOJTy4aBaT OT
BBITPOCHHUKA (110 CKajiaTa 3a onieHsiBane/ ToukyBane) NJI ce pasnpenenst B et
XpOHOTUIHU Kateropuu/ rpynu: BedepeH xpoHotun (ET = 16 - 30 toukn),
ymepeno BeuepeH xpoHotur (MET = 31 - 41), neyrpanen/ mexxaunen (IT =
42 - 58), ymepeno cytrpetien tun (MMT = 59 - 69) u cyrpemen tun (MT =
70 - 86) (XopH-OcTtOepr, 1976). [IbpBo ce mpedposBaT TOUKUTE, KOUTO CE
MOCTaBsIT, B 3aBUCHMOCT OT OTIOBOpa, Ha Bceku BhIpoc. Cien ToBa Te3u
TOUYKH C€ CyMHPAT 3a BCHUKH JEBETHAAECET BBIIPOCA U CIOPE] MOTYyUECHOTO
YUCJIO Cc€ ompeaens KbM Kod XpoHotun mnpuHamiexu WII (mo ckamara
omucana no-rope). [logydeHnTe mpoMeHINBH ca TOYKUTE U OTIPEACIICHUTE OT
TSAX XPOHOTUITHA KaTETOPHH.

8.2. AuTponomeTpusi

Co0panu ca 1aHHM 32 phCTa (B CAHTUMETPH ), TETJIOTO (B KUJIOTPaMu) U
Bb3pacTTa (roagunu) Ha WMJI, u3uucieH € WMHIEKCHhT Ha TejlecHaTa maca.
[Tomy4yeHuTe NpOMEHIINBY €A BB3pPACT, TEMIO0, BUcounHa 1 BMI.

8.3. JJabopaTOopHH TECTOBE - PCAKIIMOHHU TECTOBE — MHIMKATOPH 3a CTCIICH
Ha OyIHOCT/OIUTEITHOCT
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Que. 1. Ilpumepen peakyuonen mecm

[MpoBenenn ca upe3 tectoBa cuctemMa Buena - Wiener Testsystem
(M3KUCKBa KOMITIOTHPEH codTyep U crienudpuyHa KiiaBuatrypa npejcTaBeHa Ha
¢ur. 1) 3a onpenensiHe HUBOTO Ha OJIUTETHOCT UpPE3 U3MEPBAHE HA MPOCTO
BpeMe 3a peakius (eIUH OTrOBOP HA €IMH CTUMYJ BB3MOXKHO Ha-OBbp30 U
TOYHO) U MOTOPHO BpeMeE (JIMara3oHa OT B3€MaHe Ha PEIICHUE 33 Peakuus 10
HelHus kpaif). TecToBeTe 3a ompenessHe ca JBa, HaUMeHOBaHU S7 U S8.
Bceku chabpika Tpu pasu: HHCTPYKIMH, MPOOHA U CHITMHCKA TecToBa ¢asa.
B unCcTpyKIIMuTE ce 00sCHSABA KaKBO III€ CE M3MEpPBa U C€ OIMUCBA Kak Ja ce
M3MON3BAaT 3JMATHUAT (Hal-HUCKO Ha KIaBHATypaTta ¢ Kpbryia (opma) u
YepHUT OyTOH (TPaBOBI'BJICH, B IICHTHhPA Ha KJIaBUATypaTa) KOTaTo Ce MOsSBU
CHOTBETHHS CTUMYIN (32 S7 € 3pUTeNeH - XbJITa CBETIWHA/ IIBAT, 32 S8 €
3BYKOB cbc cuita 2400 Hz). JI e B cennano noioxeHue, ¢ 00JerHar Ha cToja
rpb0, MpeJ Hero ca KiiaBuaTypaTa U MoHuTopa (namron). Boxemara pbpka e
MOCTaBEHa BbPXY OIOPO, C U3ITbHAT MOKa3aJIell Taka, ye Ja JTOKOCBA 3JIaTHUAT
O0ytoH. TecroBute eranmu Ha S7 W S8 ce CBCTOSAT OT JBE 4YacTu: Oe€3
MpeAyNpeAUTeNIeH CUTHA U ¢ NIpeAyrnpeanTesen curuai. [Ipeau Beska yact
MMa WHCTPYKIIMHU, KaTo pa3jinKaTa €, 4e BbB BTOPUTE HHCTPYKIIUHU CE ChAbPKA
uHdopmanus 3a mpeaynpeautenHus curHan (3a S7 e 3ByKOB, 3a S8 e
CBETJIMHEH - CUHA CBETJIMHA M0/ (hopMaTa Ha My3HKaIHA HOTA).

Btopara ¢a3za e mpo6na. Upes Hes ce nienu MJI ma oTroBopu mpaBuiIHO
Ha IMOPEIUIIa OT HAKOJIKO CTUMYJIA (IT0 IeT ¢ ¥ 0e3 mpeynpeaAnTeIcH CUTHAI,
o010 JeceT), 3a Jla C€ YCTaHOBHM JAJId CE€ Pa30upar MHCTPYKIHUHUTE. AKO
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OTTOBOPUTE Ca MPaBUJIIHU Ha €KpaHa ce MOsABSBAa MOCJIEHA MHCTPYKLHUS 32
BB3MOKHO Hail-Obp3W M MpaBUJIHU OTTOBOPH B ChUIMHCKAaTa (a3a Ha TecTa.
NJI camo naBa Hayano Ha Ta3u ¢asa upe3 HATHCKAHE Ha YepHHUs OyTOH.
IIpoaBIDKATENHOCTTA M € OKOJIO OCEM MUHYTH. TyK € BKJIIOYEHA MOsIBaTa Ha
NETACCET W IIeCT CUTHala. J[Bajecer M oceM HE ca NPEeaIIECTBaHU OT
OpEeyIpeIuTeNIeH CUTHAN, aBaxeceT M oceM ca. CaMuaT curHain € ¢
IPOABJDKATEIIHOCT OT IOJOBUH CEKYHJIa U CE IOSABSIBA €IHA CEKyHJa Mpeau
CBIIMHCKUAT CTUMYJI. Becnuku Te n3ucksat otrosop ot WJI. IIbaHO onucanue
Ha CTUMYJIMTE € IOMECTEHO B PBKOBOJCTBOTO Ha TecToBaTa cucrema (Prieler
J.’08, Tabmuim 7/ ctp.19 u 8/ c¢1p.20). [lapameTpute, KOUTO CE€ U3MOJ3BAT 3a

oIlleHKa Ha OuTenHocTTa (OyIHOCTTA) ca ONMCaHM B Tabiuia 1 mo-aomy.

Tabauya 1. Ilapamempu 3a oyenka na boumenrHocmma

ype3 BbIpocHUK (XopH-OcTtdepr)

OOGeKTUBHU MapameTpu (U3MEPUMH), CobKpaleHus
ms

Bpewme 3a peakius 6e3 RT_WOC
MpeynpeuTeNIeH CUTHA

Bpewme 3a peakius ¢ npeaynpeauTesicH RT_WC
CUTHAJ

MotopHo Bpeme 0e3 peaynpeanTescH Mt_WOC
CUTHAJ

MoTopHO BpeMe C npeaynpeauTeacH Mt WC
CUTHAJ

Paznuka mexay BpemeHaTa 3a peakuus RT_D
Paznuka mexxay MOTOpHUTE BpEMEHA Mt_D
N3uucnumu nmapametpu CrokparieHus
Touku MmoTy4eHu OT BBIIPOCHUKA Ha Scores
XopH-Octhepr

XPOHOTHUITHU KaTETOPHH, OTIPEIeTICH ChT

8.4. CTaTUCTUYECKHA METOIU

3a OLEHKAa Ha pa3IMKUTE MEXIy u3cieaBanute napamerpu MJI ce
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pa3zeNsaT Ha CIIETHUTE TPYIH:

» Ilo xponorun — tpu rpynu: MMT, IT, MET

> Ilo oy — 1Be rpynu: MbXKe U KEHU

> Ilo ¢u3nuecka akTUBHOCT — Tpu rpynu: ymepena LA, Bucoka HA u
MHoro Bucoka (VHA).

[IprunHaTa 3a TOBa €, 4ye MapaMeTPUTE CE BIUSAAT OT MOJa, aKTUBHOCTTA U
XPOHOTHIIA (CIIOPE] JIUTEPATYPHUS 0030D).

N3non3BaHuTe CTATUCTHYECKU METOJIM 3a pelllaBaHe Ha MOCTaBEHUTE
CTaTUCTUYECKHU 3aJlauu ca mnpoBeneHu upe3 IBM® SPSS® Statistics V19
(Statistical Package for the Social Sciences) cuctema 3a aHanu3 Ha JaHHHU.
HuBoTO Ha cTaTHCTHMYECKA 3HAYMMOCT 32 BCHUKU CTATUCTHYECKH TCCTOBE €
o= 0,05. Meroaure ca cieaHUTE:

> OmnpenensiHe HaJIEKIHOCTTA (Upe3 KOS(MUIIMEHT 3a BbTPEIIHATA
ChIJIACYBAaHOCT) Ha BbIpocHHka Ha XopH-OctOepr 3a
KOHKpeTHaTa wu3cienBaHa  u3Bajgka (Kponbax  anda).
dopmMmyaupaHe Ha U3BOIU.

> BusyanHo wu3scneaBaHe Ha OOKC TUIOT rpadukd W TECT Ha
[Mlanmupo-Yuike 3a onpeaenssHe HAa CTOMHOCTH  HU3BBH
reHepaiHaTa ChBKYIMHOCT W/WUJU €KCTPEMHU TaKWBa, KaKTO U
XapakTepa Ha pa3npeAecsieHUETO MO MOoKa3aTeldu W TPYIU.
dopMyspaHe Ha U3BOJM OTHOCHO Pa3NpeIeICHUETO.

»> DopMynupaHe Ha CTaTUCTHYECKA XUIIOTE3A.

> M300p Ha MOAXOMSAINI KPUTEPUN 3a TPOBEpKA HA XHUIOTE3U —
napametpuuieH Ttect Welch-ANOVA, HenapamerpuueH
Kpyckan-Yomuc H tect, Henapamerpuuen Man-YutHu O Tecr.
@opmMmynupaHe Ha U3BOIU.

> M3uncnsgBaHe Ha MOKas3aTens 3a pa3Mmepa Ha edekTa - eTa Ha
kBagpaT (M?) u KoepuLMEHTa Ha Kopenamus eta (1).
dopmMmyaupaHe Ha U3BOIU.

9. Pesyararu u anaans

9.1. AHTpOonOMETpHYHM JaHHHM W UCTOPHUS HA TPEHUPOBKUTE —
OCHOBHHTE XapaKTEPUCTUKH Ha JIUIIaTa OT U3cieaBaHara rpymna (n= 25)
ca MpeACTaBeHU B Tabnuia 2 Mo-10iy. XapaKTePUCTUKHUTE CIIOPE.
MoJia, XpOHOTHUIIA W TPEHHPOBBYHATA AKTUBHOCT ca OOCIWHEHU B
Tabnuia 3.
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Tabnuya 2. Ocho8HU Xapakmepucmuku Ha u38a0Kama

n Range | Minimum | Maximum Mean Std.
Deviation
Bwb3pact(r) 25 4,00 19,00 23,00 19,9200 | 0,99666
Bucounna(cm) 25 | 37,00 165,00 202,00 177,7200 | 8,52702
Termo(kr) 25 | 51,00 51,00 102,00 70,3200 |12,85729
TpenupoBka (11/c) 25 6,00 1,00 7,00 4,0800 1,73013
Tpenuposka 25 | 90,00 30,00 120,00 81,6000 [23,74868
(mMuH/1)
UTM 25 9,00 17,00 26,00 22,0400 | 2,49132

Tabnuya 3. OcHnoenu xapaxmepucmuku Ha HJI no non u xpowomun, axmueHOCM
npeocmaseHu ype3 CpeOHU CMOUHOCMU U CIMAaHOapmMHO OMKIOHeHue, ¢ () ca o3Hauenu
cmamucmuyecku snayumume paznuku. Hueo na snauumocm o= 0,05

I'pynu no bpoi | XapakTepucTuku
[10JI n= | Be3pact(r), Terno(xr), | Bucouuna(cm), | BMI

25 CTaHIapTHO CTaHJAapTHO | CTAHJAPTHO

OTKJIOHEHHE OTKJIOHEHHE | OTKJIOHEHHE

Mmbxe 13 20,1+1,1 78,7+£10,7 | 182,9+8,2 23,38+1.7
Kenu 12 19,75+0,9 61,25£7,9 | 172,1+4,27 20,58+2.5
p >.05 .000* .000* .003*
XPOHOTHUII
YmMmepeH cyrpenieH | 2 20,5+0,7 59+11,3 171+0 20,21+4.24
MexnuHeH 19 19,95+1,1 69+11,2 176,5+7,2 22,04+2.49
YMepeH BeuepeH 4 19,5+0,6 81,75+13,7 | 187+10,9 23,25+1.26
p >.05 >.05 .033? >.05
TPEHMPOBBYHA
AKTUBHOCT
LA 9 20,33+1,12 73,2+14,02 | 180+10,46 21,78+2.73
HA 10 20,1+0,88 67,3+12,81 | 175+7,52 21,8+2.39
VHA 6 19+0,00 71+12,21 178+7,19 22,83+2.56
p .023? >.05 >.05 >.05

9.2. XpoHOTHI, pEATHO U MIPEANIOUYUTAHO BPEME 32 TPEHUPOBKA

Bceuuku ciopTHCTH ca MOCOYMIIM MPEANIOYUTAHO BPEME 32 TPEHUPOBKA.
Ho npu mocouBaHe Ha peasHOTO BpeMe OT JIEHs 3a Ta3u JIEUHOCT OCeM
IOCOYBAT ,,HE 3HAM** KaTo OTrOBOP, TPH Ca JKEHH, a neTuma ca Mbxe (1mo TA -
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cenem ot LA: karo enun ¢ ET u mect ca IT; enma VHA, koiito e ET).
[IpeanmounTaHoTO BpeMe 3a TPEHUPOBKA € MOKa3aHO B Tabmwma 4. Pazmuku
MEXIy TPYIHTE M0 TPEHUPOBHhUHA AKTUBHOCT MMa CyTPEIITHU MPEATIOYNTAHUS
3a TpenupoBka LA:HA, ¥*(2)= 4, p<0.05; cnenoben, LA ce otimnuaBat oTr HA
u VHA, ¥*(2)= 12,526, p<0.05; BeuepHU TPEHUPOBKHU — HSIMA CTATUCTUUYECKU
3HauYMMa pasiuka. ['onemMuHaTa Ha pa3iaukuTe (MM cujaTa Ha CBbP3aHOCT) €
,romsama‘“, Cramer’s V= 0.715 (Cohen, 1988, Laerd Statistics (2015)). Karo
151710 IPEANOYUTAHUATA Ca KbM CIeA00€HI TPEHUPOBKH.

Tabauya 4. [lpeonouumano epeme 3a mpenuposka (0anuume ca npeodcmaseHu Kamo opou
auya u kamo npoyeumu, 8 ckoou; LA — nucxko axmuenu, HA — éucoxo akxmusnu, VHA —
MHO20 8UCOKO AKMUBHUL)

[IpennounTtano | bpout muua | LA HA VHA

BpeMe 3a|Nn=25 n=9 n=10 n==>6

TPCHUPOBKA

Cytpun 6:00 —| 6 (24%) 4 (44.44%) 2 (20%) 0

12:00 KCHU

Cnemoben 12:00 | 14 (56%) 3 (33.33%) 6 (60%) 5

—18:00 (83.33%)

Beuep 18:00 —|5 (20%) 2 (22.22%) 2 (20%) 1

23:00 MBXKE (16.67%)
JKeHa

9.3. OmnpenenssHe Ha KoeduIMEHTa 3a BBTPEIIHA ChIVIACYBAHOCT 3a
BBIIpOCHUKAa Ha XOpH-OcTOepr M pe3yinratd OT HEroBOTO MOIbJIBAHE:
Ckanara BBIIPOCH MMa NPUEMJIMBA BBTPEIIHA CBIVIACYBAHOCT, OINpPEAEIICHA
ype3 koedpunmeHtT Kponbax anda pasen Ha 0,7.

Upes nmonydaBaHe Ha pe3yJITaTH OT BBIPOCHUKA HUE PEIIABAME €/1HA OT
3aJaYUTE€ CU — OIPEICIISIHE PA3INpPEICIICHUETO Ha XPOHOTHUIIOBETE CPEX
OBJITapCKU CIIOPTUCTH, CTYACHTH. JlJaHHUTE ca CUCTEMaTU3UpaHU B TabiuIa
5. Karo CpeJIHU CTOMHOCTH + CTaHIAPTHO OTKJIOHEHHUE.
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Tabnuya 5. Pasnpedenenue na UJI no ChT cnoped moukume om évnpocuuxa na Xoph-
Ocmbepe

Kareropuu | n=25 Cpennu CrannaptHo | Munumaiiau | Makcuman
o CTOMHOCTH | OTKJIOHEHHUE | CTOMHOCTH | HU
XPOHOTHUIT CTOMHOCTH
MMT 2 62,50 2,12 61 64
IT 19 51,57 3,89 44 58
MET 4 38,25 2,15 35 41

Tabnuya 6. Paznpocmpanenue na xpoHomunogeme no noj npeocmaseny kamo opoul 1uya u
npoyenmu no noji U XxpOHOMun

XpoHoTun
MMT IT MET O6wo
Mon Mbxe Bpon 0 10 3 13
% no non ,0% 76,9% 23,1% 100,0%
% Mo XpoHOTMN ,0% 52,6% 75,0% 52,0%
YKenun Bpown 2 9 1 12
% no non 16,7% 75,0% 8,3% 100,0%
% no XpoHOTUN 100,0% 47,4% 25,0% 48,0%
o6uwo Bpon 2 19 4 25
% no non 8,0% 76,0% 16,0% 100,0%
% no XpoHOTUN 100,0% 100,0% 100,0% 100,0%

Cnopen TpenupoBbuHata akTuBHOCT Ha WJI (25) cpegnuTe CTOMHOCTH
Ha TOYKUTE OT BBIIPOCHKKA Ha XOpH-OCTOEPT ChIIO HE 1aBaT CTATUCTUYECKU
3Haynma paznuka (LA, n=9, 51,78+5,4; HA, n = 10, 49,6+8,68; VHA, n=6,
49,33+7,3). LAca8IT, 1 ET; HA ca2MT, 6 IT,2 ET; VHA ca5ITu 1 ET.
He ce naOmiofaBa cTaTHUCTUYECKM 3HAYMMa pasiidka W CHOpE] Bb3pacTTa.
Koerto nabmiofeHue ¢ rojsiMa BEpOSITHOCT C€ JIBJDKM Ha MallkaTa M3BajKa,
KOETO MPaBH KOpeJanusaTa TpyaHa.

9.4. XponoTtun u Mapkepu 3a 6quTeHocT (OyIHOCT).

9.4.1 BapuanuoHeH aHAJIU3 MO XPOHOTHUI M PEAKIMOHHU TECTOBE (CpeaHHu
CTOMHOCTHU Ha MOKA3aTEIUTE)
14



Ha ®urypu ot 2 10 5 ca npeacTaBeHr MOIYYEHUTE CPEIHU CTOMHOCTH
3a PEAaKIIMOHHU BPEMEHA, MOTOPHU BPEMEHA U TEXHUTE PA3JIMKU B PA3JINYHO
BpEME OT JICHS.

CpeaAHW CTOWMHOCTKM Ha NMpoMeHNIMBWTE (Ms) 3a S7, cyTpWH

Statistics
morning type Mean
300 intermediate type Mean

[ evening type Mean

200

100

CTOMHOCTH, MmS

-100 T T T T T T
STRT_WOC_ STRT_WC STYMT_WOC STMT_WC STRT_D_AMSTMT_D_AM
A

npomMmeHNMMBHX

@ue. 2 Cpeonu cmounocmu Ha RT u Mt cnoped xponomuna 3a S7 - cympun

CpeAHW CTOMHOCTKM HA NpoMeHNMMBKMTE (Ms) 3a S7, cnengoben

Statistics
moarning type Mean

intermediate type Mean
[ evening type Mean

300

5]
o
o

|

CTOHOCTH, M5

100

T T T
STRT_PM_WOC STMT_PM_WOC I STRT_D

STRT_PM_WC STMT_PM_WC STMT_D
NMpoMeHINMMEX

Que. 3 Cpeonu cmounocmu na RT, Mt cnopeo xponomuna 3a S7 ciedobeo
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CpelAHW CTOMHOCTKM HAa NpomMmeHNMBMTE (IMS) 3a S8, cyTpWH

Statistics
morning type Mean

intermediate type Mean
evening type Mean

300

200

100

CTOAHOCTH, M5

=100 T T T T T
S8_RT_ SB_RT_WC_S8_MT_WOC SB_MT_WC  SE_RT_D S8_MT_D
WWOT_AM A

npomMmeHNMMMEH

Que. 4 Cpeonu cmounocmu na RT, Mt cnopeo xponomuna 3a S8 cympun

CpeAHW CTOWHOCTHU Ha NpoMeHNMBKUTE (MS) 3a S8, cnenoben

Statistics
morning type Mean

intermediate type Mean
Devening type Mean

3007

200

100

CTOWHOCTH, MS

=100 T T T
SE_RT_WOC_PM I SE_MT _WOC_PM SE_RT_D_PM

SE_RT_WC_PM SE_MT_WC_PM SE_MT_D_PM
ApOMeHIUEHN

@ue. 5. Cpeonu cmounocmu na RT, Mt cnopeo xponomuna 3a S8, cneoobed

9.4.2. OnpenensiHe CTOMHOCTH W3BBH TE€HEpaHATAa CHBKYMHOCT W/WIH
€KCTPEMHU: Ype3 BU3YATHO MPOYYBaHE Ha OOKC TUIOT TPaUKH MO XPOHOTHUTT
(3a RT 1 Mt). Pe3ynrature noka3Bar, 4ye€ 3a HIKOM XPOHOTHUIIOBE Ca HAJTUYHU
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CTOWHOCTH W3BBH T'€HEpaJHAaTa CHBKYITHOCT W/WIM €KCTPEMHH TaKWBa. 3a
XapakTep Ha pa3NpeIesICHUETO € MPOBEEH TECT 3a HopMasHOCT Ha [Ilanmupo-
Vunkce. Yact or croitHocTtuTe 3a RT M Mt moka3sBaT OTKJIOHEHHS OT
HOPMAJHOTO pa3npe/eneHue (M CTOMHOCTH U3BbH F'eHEpaHaTa ChbBKYITHOCT).

Karo ce mo3oBeM Ha auTepaTypHUSIT 0030p, B3EMEM MPEBU/I 110100pa
Ha WMJI, kakTo M TMOCTaBeHHUTE 3ajaud, pabOTHaTa HHU XUIOTe3a TIJIACH:
,,L[pOCTOTO Bpeme 3a peakiius (KaKTo 1 MOTOPHOTO BpeMe) Ha CIIOPTUCTH HE
Ce BJIMSIAT OT XPOHOTHUIIA U TPEHUPOBBYHATA UM aKTUBHOCT . Ha ocHOBaTa Ha
dbopmynupanara paboTHa xurnoTe3a GopMyIrpaMe CieIHaTa CTaTUCTHYECKa
xunoresa: ,,Mexay OoTIeTHUTE MoKa3aTelu B IPYNUTE MO XPOHOTHII, TIOJ U
AKTUBHOCT HSIMA CTAaTHCTUYECKU 3HAYMMa pa3inKa‘.

9.4.5 IIpoBepka Ha XUITOTE3U 3a XPOHOTHUIA

beme nanpaBeno cpaBHeHne Ha RT (u3mepeHo upe3 aBa Tecrta), ¢ U 0e3
npeaynpeauTesneH curHan, Mexay tpu rpynu WMJI mo xponorun (MMT=2
(cyrpemien Tum); IT= 19 (mexaunen tun), MET= 4 (BeuepeH Ttum)) c
npoBexaaHero Ha Yenmu-AHOBA mnapamerpuuen tecr. llpu cinennure

CTOMHOCTU CE€ IIOJIYy4YH CTATHCTHYCCKH 3Ha4YMMa pa3JIMKa C p-CTOﬁHOCTH <
0,05:

e Peakmmonen Ttect cyrpud: S7 RT WOC, Vemu F(2,5,96)=16,79,
p=0,004; S8 RT D, Welch F(2,6,94)=6,63, p=0,025;

e Pecakimonen Tect cienoben: S7 RT WC, Welch F(2,6,69)=10,27,
p=0,009.

e Cpennute croiiHocT Ha S8 RT WC mnokazBar pasnuka (Welch
F(2,3,740)= 6,169, p=0,06), Benpekn, ye ¢ Omuzka mo 0,05 we e
CTaTHCTUYECKHU 3HAYMMA.

B noBeyeTo ciyyan yMepeHO CyTPEIIHMS THII TOKa3BaT NO-MaJjiko cpeaHo RT,
T.€. ca M0-Obp3H, B CpPaBHEHUE C MEKAUHHUSA TUIl. CPaBHEHH C BEUEPHUS THUII
(MMT u IT) He moka3BaT CTaTUCTHUYECKU 3HAUMMH pazinkd BB RT HuUTO
CcyTpuH, HHTO clenoben. CTaTUCTUYECKHM 3HAYMMHU PaA3JIMKU  TOKa3Ba
CPaBHEHUETO Ha CPETHUTE PAHTOBE Ha CPEAHUTE CTOMHOCTH 3a CIe100eTHUTE
m3mepBanus camo 3a S8 RT WOC, npu koero Kpyckan-Yonuc H-tecta e
ChC cneaHara ctoHoct ¥*(2)= 5,717, p= 0,05. IIpu BbTperpynoBo cpaBHEHE
¢ Mann-Whitney U=2,00, p =,041 (MMT IT) ce nojiy4aBa CTaTHCTUYECKH
3HaunMa paznuka mMexay MMT (cpeaen panr mo Mau-Yutau = 2,5) u IT
(cpenen panr o Man-Yurtau = 11,89). IIpu ToBa MMT ca no-6sp3u ot IT.
Cpuio Taka CTaTUCTUYECKH 3HAYUMHU PA3JIMKU CE€ MOJIy4aBaT 3a CPEIHUTE
panrose Ha S7_Mt D cytpun u cnenoben, kato B nbpBusT ciaydaid [T ca ce
cpaBuwiI ¢ Ttecta no-nodpe or MET, npu Hanuuue Ha npeaynpeauTencH
CUTHAJ, T.€. Ca B3UMAJIA PEIICHUS CYTPHH NO-JIECHO. B Mo-KbCHUTE YacoBE Ha

neHs MMT ca B3umanu penieHusTa Mo-0bp30, KOraro € HMao
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npenynpeauTeneH curuai, B cpaBuenue ¢ IT. Onenkara 3a pa3mep Ha edekra
€ HeeHO3HAYHA U € OIKcaHa MOoApOoOHO B m3cieaBaHeTo HU. Bce mak xaTto
Haii-BUCOKa CTOMHOCT - 43% u 44% - MOXeM Ja MOoCOYMM 3HAYCHHETO Ha
MPUHAJISKHOCTTa KbM YMepeHo cyTtpemieH xpoHotun 3a S7 RT WOC
(cytpun) u S8 RT WOC (cnenoben), a 32 MOTOPHOTO Bpeme - 55% - 3a
IPUHAIICKHOCT KbM YMEPEHO cyTpeleH XxpoHoturn 3a S7_Mt D (cinenoben).

9.4.6. IIpoBepka Ha XMIIOTE3M CIIOPE TT0JIa

CratucTuyecky 3HAYMMH PA3JIMKK MO TOJI [OKa3Ba CPaBHEHUETO Ha
CpPEIHUTE PAHTOBE MPU MOTOPHUTE BpeMeHa. 32 MbPBUAT PEAKIITMOHEH TECT
toBa ca: Mt WOC (cytpuH) B noyiza Ha Mbxkete; Mt WC (cyTtpuH) B mosiza
Ha MbxeTe; Mt WC (crenoben) OTHOBO B 10Ji3a Ha MBXKETE. 3a BTOPHS
peaKIMOHEH TeCT pe3yaTaTute ca kakto ciena: Mt WOC (cytpun); Mt WC
(cyrpun). Onenkara 3a pazMep Ha eekra Bapupa ot ,,cpeaHa’” 1o ,,roisima’
¥ € omucaHa MoJpOoOHO B M3CIEABAHETO HU. Bce mak KaTo Haii-BHCOKA
CTOMHOCT - 47/% - MOXeM /1a TOCOYMM 3HaYEHUETO Ha IPUHAJIEKHOCTTA KbM
MBbxKkH o1 3a S7 Mt WC (cyrpun) u 43% 3a S7 Mt WC (cnenoben).

9.4.7 IlpoBepka Ha XUIMOTE3H CIIOPE TPEHUPOBbYHATA AKTUBHOCT

CraTtucTUYecK 3HAYMMHU PA3JIMKHU 110 TPEHUPOBBbUHA aKTUBHOCT IMOKa3Ba
CPaBHEHHETO HA CPEAHUTE PAHTOBE MPU BPEMETO 3a PEaKIUs. 32 MbPBUSIT
PEaKIMOHEH TECT TOBA Ca:

e RT WOC (cyrpun): U= 4.00, p=,005, B 11o13a Ha BUCOKO aKTHBHATa
rpyna,

e RT WOC (cnenob6en): U= 9.5, p= ,026, npeAMMCTBOTO € 3a BUCOKO
aKTHBHATa TpyIIa.

3a Te3W CTOMHOCTH MOKEM Ja OTXBBPJIHMM HYJIEBATa XHIIOTEC3a M Oad
IMpUEMEM  AJITCpHATHBHATA! ,,M@)K)Iy OTACIHUTE IIOKa3aTrciii HMa
CTaTUCTUYCCKHU 3HAYMMaA pa3JIMKa 110 TPCHUPOBbYHA aKTUBHOCT"".

3a BTOpUA PCAKIIMOHCH TCCT PC3YIITATUTC Ca KAKTO CJIC/IBA.

e RT WOC (cyrpun): U=9.5, p=,026, B o132 Ha BUCOKO AKTUBHUTE
CIIOPTHCTH;

e RT WOC (cnemoben): U= 10.500, p= 0.034, 0oTHOBO IIPEAUMCTBO
MMaT BUCOKO aKTUBHUTE CIIOPTHUCTH.

3a Te3u CTOMHOCTH ChIIO OTXBBPJISME HyJIEBaTa XHUIOTE3a U MpUeMame, 4e
»llOKa3aTeanTe MMaT CTAaTUCTHYECKU 3HAYMMa pas3jivKa 10 TPEHUPOBBUHA
akTUBHOCT". [IpakTHyeckaTa roJjeMHHa Ha Pa3JIMKUTE € CPEllHA JI0 roJiAMa,
KaTo OT MpakTU4ecKa rieaHa Touka Ta e roisMa 3a STRT WOC (cytpuH) -

58,1% OT HCA C€ ObJDKAT Ha IMIPHHAAJICKHOCTTA KbM CbHOTBCTHATA
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TPEHUPOBBYHA rpyna, kakTo u 51,5% ce gpmmxat Ha TA (HA) 3a SSRT_WOC
(cyTpun) .

KoraTo ce koMOMHMpPAT XPOHOTUIIOBETE CHOPE] TPEHUPOBbYHATA UM
akTUBHOCT ocBeH paznuka B S8 RT WOC (cnenoden) u B8 STMt D (cyTpun
U cieno0es) ce OTKpUBAT U B MOTOPHOTO BpeMe cyTpuH u Beuep. [Ipu VHA
MEXJAUHHUS TUII MMa TO0-I00pU pe3yJTaTh OT YMEPEHO BEYEPHHUS THUIl B
MOTOPHOTO Bpeme 6e3 u cbe curhai, cienooden (S7 MT WOC (cnenoben),
p< 0,05; S8 MT WOC (cnenoben), p< 0,05, S§ MT WC (cmemgoben), p<
0,05), a HA rpynara naBart pasiivka MeXIy BEUEpHUS U CYTPEUIHUS TUII IIPU
MOTOPHOTO BpeMe c¢bc curHai, cytpul (S7 MT WOC, p< 0,05). Beuuku
Pa3IMKKU Ca CHJIHO CBBp3aHHU ¢ XpoHOTUIA. ChINO Taka MpU CpPaBHEHHUE HA
CpeIHUTE CTOMHOCTHU Ha nmokaszarenure 3a RT u Mt, ce ycranossiBa, ue MET
B LA-rpyna ca ¢ no-n1o0pu pe3yaTaTy U CyTpHH, U cienoden. ToBa Baxxu H 3a
JBaTa pPEaKUMOHHU TECTa BBIPEKU, Y€ CTOMHOCTHTE HE IOKa3BaT
cratuctuuecku 3Haunmu paznuku. MET B VHA-rpymna ca ¢ nomm pesynraru
u cytpuH u cienoden. IIpu HA-rpynmara MMT ca ¢ no-go0Opu pe3yaTaTu u
CyTpuH U cienobden no otHomenue Ha RT, a mpu Mt (MoTopHO Bpeme) € To-
noopo mpexacraBsHe ca MET (Te3um pasznuku IMOKa3BaT CHIIHA Bpb3Ka C
xpoHoTHna). OTHOBO 0€3 CTATUCTUYECKH 3HAYMMU PA3JIUKH.

9.4.8. OrpannueHus Ha HacTosIIaTa pa3paboTKa

e Haii-ronsimoTo orpanunuenue e aumutupanust opout WJI. Ilo Tasm
IPUYMHA PE3YNITATUTE TPSOBA J]a C€ UHTEPIPETUPAT BHUMATEIHO.

e J[pyro orpaHu4yeHue €, Y€ HE CME€ MNOPOCICAWIN CTPUKTHO
TPEHUPOBBUHUS TpaduKk Ha CHOPTUCTUTE, KAKTO WU TO3M 3a ChH-
O0ombpcTBaHe, KOETO OW HU Jajdo BB3MOXKHOCT 3a IMO-700po
MHTEpIIpETHpaHe Ha pe3yarature npu VHA.

e 3nmoy3BaHUAT OT HAC BBIPOCHUK 3a OMNPEACISHE HA XPOHOTHI
BKJIIOYBA TOYHO (PUKCHpaHW BapuaHTH HAa OTIOBOPU CBBP3aHU C
BpeMeBuTe npeanountanus Ha MJI. ToBa orpannyaBa rbBKaBOCTTa Ha
OTIOBOPHUTE.

e (b0 Taka HE CME M3MOJI3BAIIM MOHE OIE €JMH MapKep 3a XPOHOTHII,
nopau (akTa, ue U3CIAEABAHETO MY € TPYHO TOCTHITHO U CKBIIO.

10. 3akaouenue

B 3akitouenue, criopes BpeMeTo 3a peakius (110 XpOHOTUIT U BPEMETO
Ha TECTBAHE) CYTPEIIHMs TUIl MTOKa3BaT Hail-100pH BpeMEHa B CPABHEHHE C
OpPYruTe XpoHOTHUNOBE. CTAaTUCTHUYECKM 3HAYMMH PA3IUMKH MMa Hail-Beue
MEXAY CYTPElIEH M MEKJIMHEH XPOHOTHII, KaTO OT IPaKTUYEeCKa IJIeIHA
TOYKa T€ ca CpeIHO rojemMu. CyTpelHuAT TUII ca OT KEHCKH I10J1, IT0NaJaT B

rpynata Ha HA u TpeHupar B NpearnoYuTaHOTO OT TAX BpeMe Ha JIeHs, KOETO
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ce JI0Ka3Ba OT pe3yJTaTtutre UM 3a BpeMe u no TA (¢ roreMu npakTUYECKH
pa3JIUKN).

11. U3Boam:

1. CTYILGHTI/ITG-CHOPTI/ICTH KaTo Irpyiia HC JaBaT CTATUCTUYCCKHU 3HAYNMHU
Pa3JIUKH B U3CJICABAHUTC ITIOKA3aTCIIN, KOCTO ITOTBBPKIABA MCKINHHUSA
XPOHOTHII HA U3BaJKaTa. ToBa chOTBETCTBA HA Bb3PaCTTa Ha Irpylara u
HCIIOCTOAHHUA l"pa(l)I/IK Ha CKCIAHCBUCTO .

2. BpemeTo Ha peakius Ha CyTpeIIHHs TUI (CYTPUH) ChBIIaJIa C TSIXHATA
CTETNeH Ha OJUTEITHOCT CIOpe]] XPOHOTHIIA UM, HO T€ UMAT TO-100pH
pe3ynTatu u ciaefao0es]] B CpaBHEHUE ¢ MEKIWHHUS U BEUYCPHUS THII,
0COOEHO TPH HATMYUETO Ha MpeIynpeauTecH curHan. ToBa mokas3sa,
ye (QazoBaTta OIUTETHOCT KOMIIGHCHpAa TO-HUCKUTE HHBA Ha
aKTUBUPAHE HA CHIOTCHHHS KOMIIOHEHT, CJICICTBHEC OT IMOHWKCHO
BHHMaHHE, PE3yTaT OT IUpKagHaTa ¢a3a.

3. BedepHuAT THI TOKA3BaT MO-HUCKH PE3YJITATH 32 BPEMETO Ha PEaKIIHsI
cieno0el B CpaBHEHHUE ChC CYTPEITHUS THII, KOETO Hall-BEpOSTHO UMa
BpB3Ka C HaTpynBaHe Ha sleep dept nmpe3 paboTHaTa ceAMUIIA, pE3yJITAT
OT pa3MUHABaHUS MEXKJY MNPEANOYNTAHOTO M PEaTHOTO BpeMe 3a
IIOYMBKA U aKTUBHOCT.

4, Jlumata ¢ MHOTO BHCOKa (Pu3MuecKka aKTUBHOCT HMAT HaM-JIOIIH
pe3yaTaTh 3a BPEMETO Ha peakius OT TPYIHUTE 10 TPEHUPOBHUHA
aKTUBHOCT, KOETO HAal-BEPOSATHO C€ IBIDKHA Ha HATpPYyIlaHa yMopa Ipe3
paboTHAaTa ceaMUIIa MOPaIN BIOIMICHO KAa4eCTBO HAa ChHS, HETIOCTHUT Ha
ChH WY Ha (PU3MYECKO HATOBAPBAHE B HETIOIXOIAIIO 32 TSIX BpEMe.

OT BCHYKO Ka3aHO JOTYK OMXME MOIJM Ja CM€ ONTUMUCTHYHO
HAaCTpOEHU, dYe KOMOMHAIMATA XPOHOTHUII, TMPEANOYUTAHO BpeMe 3a
TPEHUPOBKA W BUCOKA TPEHUPOBBUHA AKTUBHOCT Ouxa OJIarompusTCcTBaIU
MOoI00PSIBAHETO HAa CIOPTHUTE TOCTHIKEHUATA (M €BEHTYAJTHO J]a C€ OTPaHUYH
ynotpebaTa Ha JIONUHT). B Ta3u cBeT/IMHA, MPETOPHUNTEITHO € MPU ChCTaBSIHE
Ha TPEHUPOBBUHHUTE TpaduIly J1a Ce MMa MPEABU U XPOHOTHIIA HA CIIOPTHCTA.

13. IIpunocu

1. ToBa e mbpBOTO mMpoyuyBaHe B bbarapus, Koero cboOIllaBa JaHHH,
CBBP3aHU C XPOHOTHIA, CIIOPTHUTE PE3YyIATATH U BPEMETO OT JICHS.

2. KoMmOuHanusTa OT XpOHOTHII, BpEME 3a peakiisl U BpeMe OT JEHS 3a
TPEHUPOBKHU MOXKE /1a OKa)K€ BIUSHUE BBPXY CIIOPTHUTE PE3YATATH U
71a 00SICHU BapUaLlUUTE UM.

3. Pa3pabotr enekTpoHHa Bepcus Ha BBIPOCHHKA 332 XPOHOTUIA U IO
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MpPEeBEI0XME Ha OBITAPCKU €3HUK.
14. IlpenopbKkHu 32 NOCJIeABAIIM U3CJI€IBAHUSA

[To3HaBaHETO Ha XPOHOTHIA HA CIIOPTUCTUTE OU JJOBEJIO 0 MOCTUTAHE
Ha TO-I00pU pe3ysTaTd MpPU TPEHUPOBKH M ChCTE3aHUS, OCOOEHO MpHU
BB3MOXKHOCT T€ JIa c€ ChboOpa3sT ¢ Hero. ToBa OW MO3BOJIMIIO HA CAMUTE TSIX
J1a OTIPEACIIAT M0 KO BpEME OT JICHsI Jla C€ HATOBApBAaT MAKCUMAIHO U TI0 KOE
— Jla WU3MBJIHSABAT TO-JIGKM aKTUBHOCTH. AKO TOBa c€ cJleiBa H
TPEHUPOBBYHUTE UM rpaduiiy ObJaT CbOOPA3ECHU C XPOHOTHUIIA 110 TIPOTOKOJI,
OU HaMmpPaBWJIO M3ITHIHCHUETO HA TPCHUPOBBYHATA CXEMA TO-JIEKO U TIPHUSITHO
or armetute. OCBEH TOBa, MPOBEXKIAHETO Ha TPEHHPOBKA B YHHUCOH C
MPEANMOYUTAHUATA HA CIIOPTHCTa OM HAMaIWJIO yMopaTa M IpeyMmopara, a
OTTaM ¥ TpaBMaTHU3Ma, KOETO B JBIATOCPOYCH IUIaH IIIe WMa CaMo
MOJIOKHUTENCH €(PEKT BHPXY CIOpPTa KAaTo 110 U TOCTIKCHUSTA.

Kato mpenopbka 3a mo-HaTaThIIHKU MIPOyUYBaHUsl Ou Om0 g00pe na ce
BKJIIOYAT €KCTPEMHM XPOHOTHUNOBE, fa ce pasnensar MJI no cnoprose, na ce
IPOYYH MO-33bJIO0UEHO MOBEICHUETO (110 OTHOIICHHUE HA ChHSI) HA aTJIETUTE
U Jla c€ BKJIIOYM OIllE €JUH MapKep 3a XpoHOTuIl. [IpernopbunTenHo € ToBa
U3CIIe/IBaHe Jia BKJIIOYH MO-TOJIsIMa U3BAJIKa, 3a J1a Ce MOTBBPAST PE3YITATUTE
HU, KaKTO U J1a C€ JOMBJIHAT C HOBU JIAaHHU OTHOCHO BaKHOCTTA Ha XPOHOTHUIIA
B CIIOpTHATA MPAKTHKA.
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1. Introduction

Circadian rhythms are endogenously regulated biological
variations that are repeated with a period near to 24 hours. They
determine individual’s preferences for sleep and activities, which
Is known as chronotype. These rhythms play a fundamental role
In sports, connected with optimizing training time, performance,
adaptation to global time zone changes and scheduling time of
sports events.

Worldwide Chronobiology is developing very rapidly and there
are defined many factors that have influence on chronotype, such
as gender, age, ethnicity, physical activity and geographical
location. There are made connections between chronotype and
genotype, and between chronotype and variables that can be
considered as markers for chronotype (core body temperature,
melatonin, cortisol, reaction time).

There has been a great deal of research centred on human
biological rhythms in connection with sports that date back 40
years and more, and researches connected with chronotype —
more than 30 years. But in the last 10 — 20 years the interest in
the study of individual typology has increased. Every person
would feel disturbed if forced to perform any kind of activity
when sleepy or tired. We know that according to chronotype
humans are classified as morning type (more active in the early
hours of the day), intermediate type and evening type (more
active in the afternoon). For that reason optimizing adaptation to
training by varying training time-of-day would be advantageous
to amateur and professional athletes alike.

Until know in Bulgaria there are very few studies in the field of

circadian rhythms and sports matching athletes or active
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population reaction times (at different time of day) and
chronotype. There for the purpose of this study was to describe
the distribution of chronotype of Bulgarian sport students and to

compare the measured chronotype with their training schedules.

2. Objective of the dissertation

After an overview and analysis of the state of the problem in the
scientific literature were made we formulated the aim of this
thesis:

° To compare the chronotype distribution in sports students

and their training schedules.

3. Tasks of the dissertation

° To overview and analyse the state of the problem in the
scientific literature.

° To set a group of inclusion criteria for participation in the
study.

° To describe the distribution of different chronotype
categories among sports students using questionnaire, that
defines the maximum level of alertness.

° To select appropriate aparatus and methods for objective
measurement of the chronotype defined by questionnaire.

° To compare if the chronotype distribution matches the
level of alertness in our sample, measured by reaction time and
motor time of an individual.

° To compare the chronotype distribution in males and
females in the sample.

° To compare the chronotype distribution according to

training activity of the participants.
29



° To statistically analyse the data.

4. Object of research
The object of the recent research is the chronotype of sports

students participating at different sports and university programs.

5. Subject of research
In this thesis, the subject of research are variables, reaction time
(without/with que) and motor time (without/with que), which

describes the level of alertness in participants.

6. Inclusion and Exclusion criteria for participation in the
study

Inclusion criteria for the subject’s participation in the study were:
. age >18 years (18 — 25);

. to complete the MEQ;

. to complete the S7 and S8 reaction tests before 12:00 pm
and after 14:00 pm

Exclusion criteria were:

. use of hypnotic medications at least 1 month prior the
study,
. alcohol consumption and any other condition

contraindicating during the interventions.

7. Study design
e Testing period: 2017 - 2020 year. We invested long time
In our investigation because we needed technical support
for our study and time for recruiting process.

e Testing place: reaction tests were performed at the
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Department of “Physiology and Biochemistry”, Faculty of

Sports, National Sports Academy “Vassil Levski”.
We evaluated 41 sports students (n = 20 males and n = 21
females) who were selected from different faculties and sports at
the university. Recruitment took place throughout the day in
order to ensure that sample collection was not biased towards any
particular chronotype, at a certain time-of-day. All participants
completed the Horne-Ostberg Morningness-Eveningness
Personality questionnaire (MEQ) to determine their chronotype
as well as another questionnaire which documented personal
details and physical activity history. After that 25 participants
remained, 13 males n 12 females. Vienna test system was used
for reaction time testing. Two reaction test were conducted S7
(light signal) and S8 (sound signal). Participants that reported
illness or had been on medication within the last month were
excluded from the study. Thus, all participants were apparently
healthy, between the ages of 19 and 23 years. The sports students
took the S7 (light signal) and S8 (sound signal) at two different
times: in the morning (between 08:15 and 11:30 a.m.) and in the

afternoon (after 14:00 p.m).

8. Methodology

8.1. Chronotype

Chronotype was assessed by the standardized Horne and Ostberg
Morningness - Eveningness Questionnaire (MEQ). The purpose
of MEQ is to determine if the level of alertness, of an individual,
Is higher in the morning or in the evening. It is a reliable
instrument for this assessment (Cronbach alpha, r = 0.7). The

MEQ is a self-assessment questionnaire which contains 19 closed
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questions and classifies humans according to their preference
toward performing certain activities in particular time of day.
Each answer (a, b, ¢, d and sometimes e) has given number of
points (from 16 to 86). Higher number of points determines
morningness and lower numbers of points indicates an evening
chronotype. Initially we counted points according to answers
after that we assess concrete chronotype according to MEQs
rating scale with 5 options:

. Definitely morning type (70 — 86 points)

. Moderate morning type (MMT - 59 — 69 points)

. Intermediate type (IT — 42 — 58 points)

. Moderate evening type (MET — 31 — 41 points)

. Definitely evening type (16 — 30 points)

8.2. Anthropometry
All participants’ height (centimetres) and mass (kilograms) were

measured and used to determine their body mass index (kg-m-2).

8.3. Laboratory testings — reaction tests — indicators of phasic

alertness

SCHUHFRIED
CmbH
©schiffleitner

Figure 1. Vienna Test System
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The Vienna Test System (VTS) (Figure 1) is computerized
system that is able to measure reaction time and motor time. VTS
was developed by Schuhfried GmbH (Moedling, Austria) as a
valid and reliable tool for psychological assessment and contains
a myriad of tests which are relevant to sport psychology. It is
suitable for assessing both ability and personality in athletes, and
includes tests of many different constructs such as alertness (state
of wakefulness) by measuring simple reaction time for visual
(S7) and acoustic (S8) signals. Reaction time is the time that
elapses between a signal and the start of the mechanical response
movement. Motor time is the time between the moment that the
finger leaves the rest button and the time that reaction button is
pressed. The response time is measured in milliseconds. The
reaction tests consist of three phases — an instruction, practice and
test phase. The first phase begins by explaining what is to be
measured and describing how the black and the golden button are
used when relevant stimuli appear (for S7 — yellow light, for S8
is sound of 2400 Hz). The respondent is sitting, in front of the
monitor and response panel. He/she is asked to place the
forefinger of the hand with which he/she writes on the golden
key. In test forms S7 and S8 there are two sub-tests — without and
with cue.

The second phase is practice phase. It aims the respondent to
correctly answering to several stimuli and help him/her to work
the test correctly.

The third phase is the test itself. The respondent starts the phase
himself by pressing the black key. The length of this phase is

about 8 minutes. 56 stimuli are presented in both test forms — 28
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without cue and 28 with cue (lasting half a second). The main

variables for assessing the alertness are displayed in table 1

below.

Table 1. Main variables for assessing the level of alertness

Objective variables, ms

Abbreviations

Mean Reaction time without RT _WOC
cue

Mean Reaction time with cue RT_WC
Mean Motor time without cue Mt WOC
Mean Motor time with cue Mt WC
Difference in mean reaction RT D
time without and with cue

Difference in mean motor time Mt D

without and with cue

Subjective variables

Abbreviations

Scores from MEQ

Scores

Chronotype

ChT

8.4. Statistical analyses

For assessing the differences between the above discussed

variables we divided the respondents in to three groups:

> By chronotype — there are three sub-groups: MMT, IT,

MET;

> By gender — there are two sub-groups: males and females;
> By physical activity — there are three sub-groups: low
(LA), high (HA) and very high (VHA).

All analysis were executed using SPSS for Windows, IBM®
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SPSS® Statistics V19 (Statistical Package for the Social
Sciences). The Shapiro-Wilks test was used to determine if the
data were normally distributed. Participant characteristics were
compared using a one-way analysis of variance (ANOVA) for
normally distributed data, a Kruskal-Wallis H test were used to
compare the difference in RT, Mt from the morning to the
afternoon within the sub-groups of chronotype and a Mann-
Whitney U test for data that were not normally distributed. Post
hoc analyses were performed used Games-Howell post hoc test.
The statistical significance was set at p<0,05. The internal
consistency of the H-O questionnaire was estimated using

Cronbach’s a coefficient.

9. Results and analyses
9.1. Participant characteristics — The general characteristics of

the participants are presented in Table 2 and Table 3.

Table 2. General characteristics of the participants as a group (n = 25)

Std.
Deviati
n Range [ Minimum | Maximum Mean on
Age (years) 25 4,00 19,00 23,00 19,9200 0,99666
Height (cm) 25 37,00 | 165,00 202,00 177,7200 | 8,52702
Body mass (kg) 25 51,00 | 51,00 102,00 70,3200 12,8572
9
Exercise 25 6,00 1,00 7,00 4,0800 1,73013
(days/week)
Exercise 25 90,00 | 30,00 120,00 81,6000 23,7486
(min/day) 8
BMI (kg-m-2) 25 9,00 17,00 26,00 22,0400 2,49132
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Table 3 General characteristics of the participants divided by sub-groups

(gender, chronotype and physical activity). The data are presented as

mean=standart deviation, (“) indicates statistical significance (a= 0,05)

Groups by n Characteristics

Gender Age(y), Body mass | Height (cm), | BMI,
mean+SD (kg), mean+SD mean+SD

mean+SD

Males 13 20,1+1,1 78,7+10,7 182,9+8,2 23,38+1.7

Females 12 19,75+0,9 61,2579 172,1+4,27 20,58+2.5

p >.05 .000* .000* .003*

Chronotype

MMT 2 20,5+0,7 59+11,3 17120 20,21+4.24

IT 19 19,95+1,1 69+11,2 176,5+7,2 22,04+2.49

MET 4 19,5+0,6 81,75+13,7 187+10,9 23,25+1.26

p >.05 >.05 .033* >.05

Physical

activity

LA 9 20,33+1,12 73,2+14,02 180+10,46 21,784+2.73

HA 10 20,1+0,88 67,3+12,81 175+7,52 21,8+2.39

VHA 6 19+0,00 71£12,21 178+7,19 22,83+2.56

p .023* >,05 >,05 >,05

9.2. Chronotype, real and preferred training times

All participants reported preferred training times. But when
asked if the preferred time corresponds to real time 8 respondents
answered with “I don’t know” (3 females, 5 males), by Physical
activity - 7 LA: 1 MET and 6 IT; 1 VHA, who is MET. The
reported personal preferences are presented in Table 4. There are
differences between sub-groups of physical activity — morning
preferences LA:HA, ¥*(2)= 4, p<0.05; training at the afternoon,
HA and VHA compared to LA are more afternoon orientated,
v*(2)=12,526, p<0.05. These differences are ,,big*, Cramer’s V=
0.715 (Cohen, 1988, Laerd Statistics (2015)).
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Table 4. Preferred training times (The data are represented as numbers and

as percentages; physical activity sub-groups: low (LA), high (HA) and very

high (VHA))

Preferred n=25 LA HA VHA

training times n=9 n= 10 n=6

Morning 6:00 — | 6 (24%) 4 (44.44%) 2 (20%) 0

12:00 MMT

Afternoon 14 (56%) 3 (33.33%) 6 (60%) 5

12:00 — 18:00 (83.33%)

Evening 18:00 — | 5 (20%) 2 (22.22%) 2 (20%) 1

23:00 MET (16.67%)
MET

9.3. Measure of the internal consistency of the H-O questionnaire

and classification of diurnal phenotype.

Cronbach’s a was used to determine the internal consistency of

the H-O questionnaire and was considered to be satisfactory

(0=0.7).

All participants (25) completed the H-O questionnaire. The mean

H-O questionnaire score was 50,32+7,1. The data are presented

in Table 5 as mean = SD. Our sample of individuals tend to be of

intermediate chronotype.
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Table 5. Classification of diurnal phenotype and mean scores for all

participants

Chronotype n=25 |Mean |SD Minimum Maximum
MMT 2 62,50 |2,12 |61 64
IT 19 51,57 |3,89 |44 58
MET 4 3825 2,75 |35 41

Table 6. Chronotype distribution presented as numbers and as percentages (comparison
between males and females)

Chronotype
MMT IT MET Total
Gende Male Count 0 10 3 13
' % gender ,0% 76,9% 23,1% 100,0%
% chronotype ,0% 52,6% 75,0% 52,0%
Femal Count 2 9 1 12
© % gender 16,7% 75,0% 8,3% 100,0%
% chronotype 100,0% 47,4% 25,0% 48,0%
Total Count 2 19 4 25
% gender 8,0% 76,0% 16,0% 100,0%
% chronotype 100,0% 100,0% 100,0% 100,0%

According to the mean scores from MEQ there was no difference
in chronotype distribution when comparing participants by
gender and by type of physical activity (LA, n =9, 51,78+5,4;
HA, n =10, 49,6+8,68; VHA, n = 6, 49,33+7,3). LA are 8 IT, 1
ET; HA are 2MT, 6 IT , 2 ET; VHA are 5 IT and 1 ET. There
was no correlation between chronotype and age for the

respondents group as a whole. This finding was most likely due
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to the small sample size of the group of individuals assessed in

this study.

9.4. Chronotype and markers for alertness

9.4.1 Analysis of variance by chronotype and reaction tests (data
are represented as mean values)

On Figures 2 to 5 are represented as mean values for reaction

times, motor times and their differences at different time of day.

Means of RT and Mt (ms) for S7, AM

Statistics
maorming type Mean

intermediate type Mean
Devening type Mean

300

100+

Means, ms

-100 T T T T T T
STRT_WOC_ STRT_WC STMT_WOC STMT_WC STRT_D_AMSTMT_D_AM
AM

Variables

Figure 2 Mean values for reaction time and motor time according to

chronotype for S7 - morning
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Means of RT and Mt (ms) for S7, PM

Statistics
moming type Mean
intermediate type Mean

CJevening type Mean

300
wi

E 200
w
=
L
@
=

100

o

I Ll I
STRT_PM_WOC | STMT_PM_WoOC I STRT_D
STRT_PM_WC STMT_PM_WC STMT_D
Variables

Figure 3 Mean values for reaction time and motor time according to

chronotype for S7 - afternoon

Means of RT and Mt (ms) for S8, AM

Statistics
morming type Mean
300 intermediate type Mean
{levening type Mean
2007
wi
E
o
=
3 100
=
o
-100

T I Al 1 r L
S8_RT_  SB_RT_WC_SE_MT_WOC SB_MT_WC S8_RT D S8_MI_D
WWOT &M AT

Variables

Figure 4 Mean values for reaction time and motor time according to
chronotype for S8 - morning
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Means of RT and Mt (ms) for S8, PM

Statistics
moming type Mean
300 intermediate type Mean

[Jevening type Mean

2007

1007

Means, ms

0

=100 T T T
S8_RT_WOC_PM I S8_MT_WOC_PM | S8_RT_D_PM

SB_RT WC_PM SB_MT_WC_PM SB_MT_D_PM
Variables

Figure 5. Mean values for reaction time and motor time according to chronotype for S8 -
afternoon

9.4.2. Determining if the data are normally distributed (for RT and Mt).
The Shapiro-Wilks test was used to determine if the data were normally
distributed. One part of the data were normally distributed but other were not

normally distributed.

9.4.5 Hypothesis testing for chronotype

There was made comparison between mean RT, mean Mt in the alerting
condition (from S7 and S8), without and with cue, among the three groups of
chronotype (MMT= 2; IT= 19; MET= 4). The data were compared using a
one-way analysis of variance (ANOVA) with time of day (AM, PM) for
normally distributed data, a Kruskal-Wallis H test were used to compare the
difference in RT, Mt from the morning to the afternoon within the sub-groups
of chronotype and a Mann-Whitney U test, for data that were not normally

distributed. There was a significant difference, with p < 0,05, in the following
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values:

° Reaction tests in the morning: S7 RT WOC, F (2,5,96)= 16,79, p=
0,004; S8_RT_D, F (2,6,94)= 6,63, p= 0,025;

° Reaction tests in the afternoon: S7 RT WC, F (2,6,69)= 10,27, p=
0,009.

MMT had the best mean RT without and with cue (am and pm), for S7 and
S8, in most cases, when compared with IT. Compared with MET (MMT and
IT) there was no statistically significant differences nor in the morning, nor in
the afternoon. Statistically significant differences were showed by mean ranks
of mean values measured in the afternoon for S§ RT WOC, ¥* (2)=5,717, p=
0,05. The Mann-Whitney U test was used to determine which group means
differ from which other group means, and the result was: U= 2,00; p= 0,041
(MMT_IT). Statistically significant differences were showed by mean ranks
of S7_Mt_D in the morning (IT were fastest) and in the afternoon (MET were
fastest). The assessed effect sizes were ambiguous and are described in details
in the dissertation. Though the highest values - 43% u 44% - are for belonging
to MMT sub-group for S7 RT WOC (am) and for S§ RT WOC (pm), and
for motor time - 55% - for belonging to MMT sub-group for S7_Mt D (pm).

9.4.6. Hypothesis testing for gender

Statistically significant differences were showed by mean ranks for S7:
Mt_WOC (am) in favor to male; Mt_WC (am) in favor to male; Mt_ WC (pm)
in favor to male. Statistically significant differences were showed by mean
ranks for S8: Mt WOC (am); Mt_WC (am) in favor to male. The assessed
effect sizes varies from “middle” to “big” and are described in details in the

dissertation.

9.4.7. Hypothesis testing for physical activity
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Statistically significant differences were showed by mean ranks for S7:

e RT_WOC (am): U= 4.00, p=,005, in favor to HA group compared to

VHA group;
e RT WOC (pm): U= 9.5, p=,026, in favor to HA group compared to
VHA group.

For these mean values we can reject the null hypothesis and accept the
alternative hypothesis: “The sub-group means for physical activity (HA:VHA)
were statistically significantly different (p<0,05)”.
Statistically significant differences were showed by mean ranks for S8:
° RT WOC (am): U= 9.5, p=,026, in favor to HA group compared to
VHA group;
° RT WOC (pm): U= 10.500, p= 0.034, in favor to HA group compared
to VHA group.
For these mean values we can reject the null hypothesis and accept the
alternative hypothesis: “The sub-group means for physical activity (HA:VHA)
were statistically significantly different (p<0,05)”.
The assessed effect sizes varies from “middle” to “big” and are described in
details in the dissertation. For STRT_WOC (am) 58,1% it is due to belonging
to HA sub-group, and 51,5% for SBRT_WOC (am) it is due to belonging to
HA sub-group.
When combined according to physical activity chronotype sub-groups showed
statistically significant differences in S8 RT_WOC (pm), STMt_ D (am and
pm) and in Mt (am and pm). In the VHA IT sub-group had better results
compared to MET according mean Mt (without and with cue, pm) -
S7 Mt WOC (pm); p< 0,05; S8 Mt WOC (pm), p< 0,05; S8 Mt WC (pm),
p< 0,05. In the HA there were statistically significant differences between
MET and MMT sub-group in the morning (S7_Mt WOC, p< 0,05). All
differences were strongly connected with chronotype. When the mean values

for RT and Mt was compared MET, in the LA group, showed better results in
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the morning and in the afternoon (for S7 and S8) without statistically
significant differences. MET, in the VHA group, had the worst results in the
morning and in the afternoon. In HA group MMT had better RT in the morning
and in the afternoon, and for Mt MET had better results. Again without

statistically significant differences.

9.4.8. Limitations

° A limitation to this study is the relatively small sample size. For that
reason the interpretation of the results has to be made cautiously.

° Another possible limitation could be that we did not use an exact
training schedule and sleep/wake assessments.

° The HO-MEQ scoring is based on answers where precise times are
stated, and thus it does not allow for flexibility.

° Lastly, we could use another one marker for determining chronotype
distribution, but the laboratory testing was very expensive and invasive, and

must be performed by a specialist.

10. Summary and Conclusions

In summary, the main findings and conclusions of this study were:

. When the sports students were analysed as a single group, no diurnal
variation in RT and Mt was observed, which confirms the intermediate
chronotype of the group. That corresponds with the age and the life style of
the respondents.

. Diurnal variation in RT and Mt was observed when the students were
grouped by chronotype and physical activity. MMT had better RT in the
morning and in the afternoon (for S7 and S8). Statistically significant
differences were observed between MMT and IT chronotype.

. MMT’s level of alertness in the morning (according to chronotype)

corresponds with their RT. But MMT had better RT and in the afternoon
44



which indicated that larger benefit from alerting cues was observed when
participants’ were tested at their non-optimal times of day.

. MMT were all females from HA physical activity sub-group and they
exercised in their preferred training time. Which is obvious from theirs RT
results (according to their physical activity group).

. MET’s RT did not correspond with their level of alertness in the
afternoon (according to chronotype). It is possible for MET to accumulate
sleep dept during the week (sleepiness has the greatest effect on RT results).
. The VHA sub-group had the worst RT compared to LA and HA. Most
likely it is due to the fact that reaction time gets slower when the subject is
fatigued (when exercising at non-optimal time of day or suffering from sleep

restrictions).

Overall, our findings underscore the importance of controlling for time of day
in investigations of chronotype (level of alertness, training time preferences)
and high physical activity level. It is useful to examine individual differences
in circadian rhythmicity in order to explain and predict diurnal variation in
performance, as these differences may have effects on performance of
individuals at different times of the day. Furthermore, knowledge of an
athlete’s diurnal preference might allow him or her to schedule physically
demanding tasks at his or her preferred training time-of-day. So we propose
coaches should always take into account the chronotype of athletes when

arranging training schedules.

13. Contribution summary
1. This is the first study, to the best of my knowledge, to investigate the
association between RT, Mt (at different time of day); chronotype and training
time preference in athletes.

2. The combination of chronotype, RT and time of day may have effects
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on performance of individuals and may explain the variations in it.

3. It has been developed on-line form of the MEQ for easier usage.

14. Recommendations for future work

We suggest future research of a larger sample size in order to confirm our
findings and to add more new data to the knowledge of diurnal variation in
performance. In future it will be very useful if an independent study could
examine performance in a different type of athletic population (divided
according to type of sport, with inclusion of extreme chronotypes). Further
study based on phenotype and RT would need to compare the performance of

morning-type and evening-type individuals in the field.
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