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FOREWORD / NMPOAOIOz

Ek pépou¢ m¢ Emiotnuovikig Emitpomc, cag¢ mapoucldlw HE Xapd Ttov TOUO Twv

neptAPewv mou eykpiBnkav yla mapoucioon oto 140 Alebvég Juvédplo Bloxnpeiag ko

Quolohoyiag ¢ Acknong. H detvy Slopydvwon €xeL évav Eexwplotd ouUPBoALloud,

KaBw¢ amoteel évav akOUn otabuo oe pia mopeia mou ekivnoe to 2010, pe v idpuon

¢ Etatpeiag poc Qg 1&puTtikd pENOg Kal HENOG Tou AlolkntikoU JUuPouliou amd ta

mpwTa TNG Pruota, eiya to MPOVOULO va {Now omod Kovtd outh tn Stadpoun, Tig
SuokoAieg, T TPOOBOKieg Kal, KUplwc, TN otadlakny dnuoupyla plag {WVTavAG EMLOTNUOVIKAC KOLVOTNTAG TIOU
ouveyilel va e€ehioostal kal va Slev pUVeTaL.

To EMLOTNLOVLKO TIPOYPAULO TOU ZUVESPLOU OUMOTUTIWVEL [LE TOV KXAUTEPO TPOMO auTr tnv e€EALEN. OL epyaoieg
TOU TOHOU €KTelvovTal QO TOUG HOPLOKOUG Kal GUGLOAOYLKOUG UNXAVLOHOUS €wG TV aBAnTik) anodooh, thv
vyela, TIc olyxpoveg TexvoAoyleg kal TV TEXVNTA vonuooUvn, avadelkvlovtag tnv moAudidotatn ¢uon g
Emotiung ™g Aoknong. AKOWN TILO ONUAVTLKY, OMWG, €lval n apoucia oto (5lo EMLOTNUOVIKO Brila EUTTELPWY
EPELVNTWY, VEWV ETLOTNUOVWYV KoL GOLTNTWV. € QUTH TN OUVAVTNON SLadOPETIKWY YeveEwV BplokeTal pia amod Tig
OUOCLOCTIKOTEPEG afleg €vOC EemLOTnUOVIKOU ouvedplou: n yvwon va petadidetal, va oudlopnteital, va
OVOLVEWVETOL KOLL VO SN LLOU pYEL VEEC LOEEC.

Yotepa amnd Sekaéfl xpovia mopeiag, eival Suokoho va pnv atobavBel kavelg cuykivnon koltalovtag 6oo €Xouv
dnuloupynBel péoa amod tnv mpoomndbela moAAwv avBpwnwv. H Etalpela pag dev elval pévo ouvédpla,
ETLOTN LOVLKEG SPAOELC 1 BeoIKES SOUEG: elval KUPIwC oL AvBpwTtoLTIou TtioTeE AV O AUTAV KAl TNG TPOocEPepaV
XPOVO, yvwon Kal evépyela. Me Babld euyvwpoouvn Tpog 0Aoug 6ool cuvEBaAav Kal cuvexi{ouv va ouuBAAAoUY
OE QUTN TNV KOwvI Topela, guxopal To 140 JUVESPLO va QIOTEAECEL OXL UOVO €vav XWPO Tapouaciaong VEaC
yvwong, oA kat adempila VEWV GUVEPYOOLWY, ETLOTNMOVIKWY OXECEWV Kol W&ewv mou Ba odnyroouv tv
Etalpela pag ota enopeva BApata tne.

Ipnyopng Mmoydavng, PhD, FACSM, FECSS
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FOREWORD / NMPOAOIOz

Ek pépoug tou AlolknTikoU JupBouliou tg EAAnViKC Etalpelag Bloxnuetog kot
@Ouotohoyiag tng Aoknong kabwg kat tng OpyavwTtikn g Emttpomnnig, cag kaAdwoopilw oto
140 AeBvég Zuvedplo Bloxnpelag kat Quaotoloyiag tng Aoknong, TTOU TPOYUOTOTOLELTOL
otnv ABrva amo Ti¢ 16 £wc tig 18 Oktwppilou 2026. To Zuvédplo autd €xel KablepwBel
w¢ otaBepo onpelo avadopdg yLa TNV EPEUVNTIKN KowotnTta ¢ EmLotpng tTng Aoknong
otn xwpa poc Ou epyaocieg mou mepthapuBavoviol o€ QUTOV TOV TOUO KAAUTITOUV Eva
gUpL dacpa Bepdtwy, anod tn Baolkr Epeuva oth Ploxnpeia kot Tn puactoloyia Ewg tnv
aBANTIKA amdédoon, TNV uyela kot MV KAWLK] TTpAn. O aplBUog Kal n ToLoTNTO TwV EPYAOLWV SELXVOUV OTL N
£€peuUVOL oTOV XWPO po¢ e€elioostal otabepad Kal armoktd OAo kot Loxupotepn Stebvr apouoia.

ISLaitepn xapd pog SLVEL N LEYAAN CUMLETOXN) VEWV EPEVVNTWYV, LETOTTUXLOKWY KOL TIPOTITUXLAKWY poLtnTwy. To
JUVESPLO eTIOLWKEL VAl TOUC TIPOoodhEPEL €va TIEPLBAANOV OTOU UITOPOUV VA TTOPOUCLACOUV TO £py0 TOUG, va
ouNTNOOUV HE KATOELWUEVOUG ETLOTAOVEG Kol va eviaxBouv os gpeuvntikd Siktua mou Ba otnpiouv tnv
TEPALTEPW Ttopeia Toug. H Slopydvwon autr, onwg kot oAoKAnpn n mopeia tng Etalpeiag pag sival kapmog
oUMOYLKAC TtpoomdBetlac. Euxaplotw Beppd Toug TPOOKEKANEVOUCG OUIANTEG, TOUC CUYYPOPELS TWV EPYOCLWY,
TOUG KPLTEG YLOL TNV TIPOCEKTLKI 0ELOAOYNON TwV MePANPEWVY, TA LEAN TWV EMLTPOMWY, TOU G €BeAOVTEC, KOBWC Kal
TouG POPELG KaL TOUG Xopnyou ¢ Ttou atipLéay to ZUvESpLo.

I8Laitepec euxaplotiec opeilw ota PéEAN TNG ETatpeiac. e dooug mioteov OTL LLOL ETILOTN LOVLKNA €TaLpeio pmopet
va CUMPBAAAEL OUCLAOTIKA OTNV QVATITUEN TG EmLotipng thg Aoknong otn Xwpa Hag Kol adlépwoav Xpovo,
YVWOn Kal KOO ylo va to amodeiéouv. Xwpic m Sk toug avidloteAn mpoodopd, timota omd oo £XOUUE
netUel Sev Ba Rtav duvaTtod.

EUxopoL oL oulnTOEL TIou €ylvav Kol OL CUVEPYAOLEG TIoU avamwydnkov oto mlaiclo tou fuvedpiou va
ouUBAaAouv otnv mpowBnon g yvwongc. Ebxoual, eniong o kaBe évag amod oG ToU oU ULLETEXE OTO ZUVESpPLO va
€buye e VEEG LOEEG, UE EUTIVEL ON KOL LE QVAVEWMEVN SLABeon va cuvexioel Tn SLKN TOU €PEUVNTIKN TtopEia.
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2YZXETIZEIZ AEIKTQON TOY AEPOBIOY METABOAIZMOY KAI
METABOAQMIKQN ANOKPIZEQN 2TO NAAZMA META AMO
AIAAEIMMATIKH AZKHZH YWHAHZ ENTAZHZ.

Auyepvou T.', Marques de Sa e Silva D.?, Metpidou A.", I'kika E.2,
Oe0bwpidbng I.2, Mouytog B."

" Epyaotripto AEtoAdynaonc tne BloAoyikric Altédoone tou AvOpwrtou, Turiua
Emotriung @Quotkrig Aywyng kat AGANtLopoU OgooaAovikng, ApLototéAeLo
Mavemniotiuto Osooadovikne 2 BIOMIC, Kévtpo Alemiotnuovikric Epeuvacg
kat Kawvotouiag, AptototéAeto MNavemniotruto Osaoalovikng, EAAabda
EIZATQIMH: Mopott elval yvwoto OTL N SLOAELUUOTIK) AOKNON
vPnAng évtaong (high-intensity interval exercise, HIIE) mpokoAet
€VTOVEG OANQYEG OTOV EVEPYELOKO LETOBOALOUO, OL UNXAVLOUOL TToU
TG Stémouv kat n Slatoptkny SlakUMAVOR TOUG TIOPOUEVOUV OEF
peydho PBabuo avefepelvntol. Evw ¢uctohoyikol 6Seikteg Ttou
agPOPLOU HETAPBOAOUOU TIAPEXOUV ML ELKOVA TWV HETAROAKWY
QMoKPloEWV OTNV AoKNon, N METABOAWMLIKY avAAUcH QlaTOg
UIopel va mpoodépel MANPECTEPN QMO TUNMWON TOUG. XTOXOG TNG
pelétng ntav n Slepevvnon G oxéong HeTafy SelTWV TOU
agpOBlov  petafoAlopol Kol UETABOAWMIKWY QIMOKPIOEWV OTO
avBpwrivo mMAGopa peTa arno HIIE.
MEOOAOS: 3tn HeEAETN GUUUETEXQV 25 VEOL, UYLEIG KOl OWHOTIKA
Spaotiplot  evilikeg (13 Aavdpeg, 12 yuvaikeg)  TOU
npaypatonoincav Svo Sleg ocuvedpieg HIIE Suapkelag 47 Aemtwy,
pe Sadpopd pag gfdopadac ki eheyxoupevn Siatpodn yia pio
epSopdda mpwv and kdbe ouvebpla. H katavdhwon ofuyovou
(VO2), n mapaywyn So&diou tou davBpaka (VCO2) kat o Adyog
QVOTIVEUOTIKNAG  avtoA\ayng  kotaypadoviav ouveEXWG MECW
epyooTipopetpiag. Amd autol¢ UTOAOYIOTNKAV N EVEPYELOKN
Sdamavn kat n o&idwon vdatavBpakwyv kot Autwv. QAo aipa
OUM\EXONKE TPV KL OLUECWE META TNV AOKNON KOL TO TAACUQ
avoAUBnke pe uypn Kal aépla xpwpatoypadia, culeUyHEVEG HE
doopatopetpia  paZag. Ou PETAPOAEG TWV  CUYKEVIPWOEWV
UETABOALTWY CUCXETIOTNKAV HE TOUG uaLoAoylkoUG Oeikteg pe
avaluon Pearson n Spearman, KaTa nepintwon.
AMOTEAEZMATA: OuL Tmeplocotepol  Oelkte TOU  aEPOPLou
HeTaBOAOpOU euddvicay vPnAr emavoAnPluoTnTa HETaly TwWV
Suo ocuvedplwv. Aekatéooeplg petaBoAiteg (aAavivn, apaxtdovikod
080, atBavolapivn, yAoutapivn, KETOAEUKivn, aKeTLAOKapVLTivN,
YAukivn, urto€avBivn, y aAakTiko ofl, dwodoptkd ofu, Tpomavoiko
00, mupootadulikd o0&y, 2- udpofuicofoutuplkd 0fL Kol
vYAouTtaulkd 0&U) moapoucioccav Opoleg HeTaBOAEG ot Suo
ouvebpieg. H avdluon avébelle WkpO aplOUd  OTOTLOTIKA
onuavtkwy (p < 0,05), pétpuwv cuoyetioewv (r i p 0,5-0,7) petagy
petaBoAttwy  Kat  Gucolohoylkwy  SelKTwy. XAPAKTINPLOTIKA, N
petaBoAr tou dwodopkol oxetiotnke pe thv VO2 kat thv VCO2
(p = 0,66, p< 0,001 kat yta TLg duo), v oidbwaon vdatavbpdkwv (p
= 0,60, p=0,001) kot TNV evepyelakn damavn (p = 0,52, p = 0,003).
Ol cuoxetioelg aUTEG e€nyolvtal amod to OTL T0 dwodopikd sivat
nmpoiov g udpoluong tng ATP. Emiong, ot petafolég ng
vro&avBivng (r = 0,55, p = 0,005) koL TNG aKETUAOK apVLTIVNG (r =
0,52, p = 0,008) cucxeTiOTNKAV LE TNV EVEPYELOKN Samavn. AUTEG
oL ouoYeTioelg eppnvevovtal and To Ot n unoéaveivn eival tpoidv
ToU KataBOAlOpOU Twv ToUPWWV (oupmeplapBavopévng g
ATP), ev n oketulokapvitivn eival mpoiov tou KataBoALo pol

vdatavOpakwv Ko Artdiwy.
SYMMNEPAIMATA: Ta eupniuata  evioxUouv TNV  PBloxnukn
eppnveia Twv pokoAoVpevwY amod v HIIE petaBoAikwyv aAhaywy
Kol avadelkviouv v afla tou ouvduacpol HETABOAWLKAG
avdhluong kot ¢uololoytkng afloAdynong yla v TANPECTEPN
Katavonon twv Bloxnuikwy Slepyactwy Katd thv doknaon.

EEVFA14-24

2YTKPIZH AYO KOAYMBHTIKQN AOKIMAZIQN EKTIMHZHZ
THZ METMZTHZ KAl THZ KOPYQDAIAZ TAXYTHTAZ
IYIZQOPEYZIHZ TANAKTIKOY ZTO AIMA IE KOAYMBHTEZ/-
TPIEZ YWHAOY ENINEAOY

Awdkog ., Kurtpaiou A., KapnaoakdAng A., Metpidou A.
Epyaotrpto A§toAdynaong tne BloAoyikric Atodoong tou AvSpwrou, Tunua
Emotnung @uaotkrg Aywync kot AGAntiouov Oeaoadovikng, ApLoTotéAELo
Mavemniotiuto Osooadovikng, EANAAA

EIZATQrH:
(vLamax) kat n kopudaia ToxLTNTA CUOCWPELONG YOAAKTIKOU
(vLapeak) xpnowuomotoUvtat yia tv afloAdynon tg YAUKOAUTIKAG
LoxV0oG, wotooo Sev €xel kKaboplotel cadég MPWTOKOAAO yla TV
a€loAdynor toug otnv KoAUUBNon. IKOMOG ™G MEAETNG ATV va
Slepeuvnoel TNV emidpoacn 60V0 SLaDOPETIKWY TPOTIWV EKKIVNONg,
oe TeOoT 25 METPWYVY, OTNV EKTUNON TNG YAUKOAUTIKNG LoXVOG
KOAUUBNTWV/ -pLwv vPniov AYWVLOTIKOU erumnédou.
MEGOAOZ: 3t UEAETN CUUMETEXQV 19 UyLelg KOAUUBNTEG/-ATPLEG
(11 dppeveg kat 8 BAAeLg), nAwiag 20,4 + 2,5 gtwv (Léon Tun +
Turkr amokAwon), pe 719 + 90 World Aquatics points. Ot
GUUMETEXOVTEG/-0U0EG ONOKApwoav, He Tuxaio oepd, 600
uéyloteg mpoomdbeleg 25 pETpWY, Hia HE AYWVIOTIKA €KKivnon
aro Batipa kol pio pe wlnon tou tolxou péoa armod To VEPO Kal
Xwpilg vumoPBpUxta  ¢don. Metafd twv SVo TpooTabElWwY
pecoAdBnoav 10 Aemtd evepynukig kat 20 Aemtd modnTKAG
QIOKOTACTOO NG, WOTE N CUYKEVIPWON YOAOKTIKOU OTO aipa va
pewwdel oe < 1,5 mmol - L™, J& kdBe Sokwoaoia kataypddnkav n
enidoon, o aplOUOC XEPLWV KOL N UTIOKELMEVIKH avTiAnyn
KOTIWONG, METPABONKAV OL CUYKEVTPWOELG YAAAKTIKOU Kat YAUKOTING
oTo aipa kot uroloyiotnkav ot Seikteg vlamax kat vLapeak. Ot
GUYKEVTPWOELG YOAAKTIKOU Kat YAUKOING HETPAONnKav pe dpopntolg
avoAutég TPy amd  kaBe  Sokiuacio, QUECWG  META  Kal
ermavolopupavopeva  PEXpL va BpeBel TR UKpOTEPN NG
TIPONYOUMEVNG, €VW N emiboon KotaypAdnke HE NAEKTPOVLKO
Xpovouetpo. A T OTATOTKY avdAluon xpnotponot)dnkav
Sokwpooio t tou Student yia TeuyapwTEC TOPATNPAOELS KoL
avaluon Slakupavong dVo mapayovtwy e emavalapP avopeveg
UETPAOELG. To EMiMESO OTATIOTIKNG ONUOVTIKATN TOG OploTnKE OE A
= 0,05.
AMOTEAEZMATA: H aywviotiki ekkivnon and Batipa odnynoe oe
KaAUTepn emiboon, HUIKPOTEPO aPLOUO XEPLWV Kal XounAdtepn
UTIOKELUEVIKA avTIAnP N KOTwaoNG o cUYKPLoN HE TNV wOnon péca
ard 1o vepo (p < 0,001, p < 0,001 kaw p = 0,007, avtiotolya).
AvtiBeta, Sev mapatnpnBnkav onUavTkEG SLadopPEG OTIG TIUEG TWV
Sektwyv vLlamax kot viapeak petagy twv Vo MPWTOKOAwWY (p =
0,688 kaL p = 0,904, avtictoa). H CUYKEVIPWON TOU YAAOKTLKOU
oT0 aipa auénBnke onUAVTIKA META TNV Aoknon kat ot Svo
Sokwaoieg (p < 0,001), xwpic Siwadpopd petald twv Svo

H péylotn tax0TNTo OCUCCWPEUCNG  YOAOKTLKOU
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Sokipaowwv (p = 0,231), evw n yAukoln Sev MOPOUGLOCE ONUAVTLKN
petafoln (p = 0,212).
SYMMEPAIMATA: O Ttpdmog ekkivhong OSwadpopomnoinoe tnv
eniboon, Tov OplOUO XEPLWV KOL TNV UTIOKELUEVIKN avtiAnyn
KOTwong, aAAd OxL TNV eKTUNON TG YAUKOAUTIKAG LOXUOG HECW
Twv Sewktwyv vlamax kat vLapeak. Ta gupruata unootnpifouv tn
xpnon kat twv 600 mMpwtokdAwv yla v  aflohdynon Tng
YAUKOAUTIKAG LOXUOG, UE TNV OYWVLOTIKN €KKivnon amo Batnpa va
amotehel mpaktikd kKatoaAnAd tepn emhoyn Aoyw NG pey oAUTEPNG
OMOLOTNTAG TNG LE TIG AYWVLIOTIKEG CUVONKEG.

EEVFA14-27

ACUTE CHANGES IN METABOLICBIOMARKERS FOLLOWING
A MAXIMAL DYNAMIC BREATH-HOLD DIVE IN TRAINED
BREATH-HOLD DIVERS

Kurmazovic N.', Nomikos T.2, Arnaoutis G.2, Todorovic V.,
Djordjevic B.!, Milinkovic N.', Dopsaj M.3?

"Faculty of Pharmacy, University of Belgrade, SERBIA 2School of Health
Sciences and Education, Harokopio University, GREECE * Faculty of Sport
and Physical Education, University of Belgrade, SERBIA

INTRODUCTION: Previous studies showed activation of anaerobic
energy pathways and involvement of amino acid metabolism in
breath-hold diving (BHD) (Cialoni et al., Sports Med Open 8: Article
80, 2022; Rodriguez Zamora et al., Undersea Hyperb Med 45:55-
63, 2018); however, acute metabolic responses to a single maximal
dynamic dive remain poorly characterized. This study aimed to
investigate changes in biomarkers of carbohydrate, protein, and
purine metabolism following a maximal dynamic BH dive and their
associations with dive distance (DD) and time (DT).
METHODS: Trained BH divers performed one maximal dynamic BH
dive in a 50-m pool. Venous blood samples were collected before
the dive (baseline), 10 min after completing the dive, and 24 h
post-dive, to assess serum concentrations of glucose, urea, and
uric acid. Temporal changes in biomarkers were assessed using
repeated-measures ANOVA, with Bonferroni-adjusted post hoc
comparisons performed when significant time effects were
detected. Pearson’s correlation was used to examine associations
between changes in biomarkers (baseline to 10 min post-dive) and
DD and DT. Analyses were performed using SPSS version 18, with
statistical significance set at p < 0.05.
RESULTS: Sixteen divers (13 males, 3 females; age: 39.9 + 7.6
years) participated in the study. Mean DD was 129.9 + 314 m and
DT was 123.8 + 34.7 s. Blood glucose concentrations changed
significantly across three time points (F(2,30) = 62.7, p < 0.001, n?p
= 0.807), increasing from 83.6 + 6.7 to 107.0 + 11.7 mg/dL
(Bonferroni p < 0.001), before retuming to baseline levels (86.0 +
8.3 mg/dL; Bonferroni p = 0.754 vs. baseline). Serum urea
remained unchanged (25.3 + 11.8, 25.3 + 10.1, and 25.9 + 11.8
mg/dL), as did uric acid (4.7 £ 1.1, 45 £ 1.0, and 4.8 + 1.2 mg/dL)
across the time points (p > 0.05). Changes in blood glucose were
positively correlated with DD (r = 0.575, p = 0.020) and DT (r =
0.502, p = 0.048), with no other significant correlations observed (p
> 0.05).
CONCLUSIONS: A single maximal dynamic BH dive causes a
transient rise in blood glucose, indicating acute carbohydrate
mobilization with greater DD and DT associated with a greater
glucose response; protein and purine metabolism seem to remain
unchanged. Further research should investigate larger samples and
broader metabolic markers.

EEVFA14-77

$XEZH THZ SYTKENTPQEHE FTAAAKTIKOY £TO AIMA ME THN
MYIKH OZYTONQ:H KATA THN AZKHEH KAGIZIMATOZ
MPOOAEYTIKA AY=ANOMENHE ENTAZHE

MuyaAdkng A., Kunpaiou A., Netpidou A.

Epyaotrpto A§toAdynong tng BioAoyikric Atodoang tou AvSpwitou, ZxoAn
Enttotnuwy Quotkrig Aywync & ASAntiopou Oeooadovikng, ApLtototéAeio
Mavemniotiuto Osooadovikng, EANAAA

EIZATQIH: H ouykévipwon YoAOKTIKOU OTo aipa Kat n Huikn
ofuyovwon amoteAolV onuavTikoUG Oelkteg ™G METABOAKNAG
eMBApUVONG KATA TNV AOKNON HE OVTLOTACELS. MapoTL Kat ot SUo
Selkteg €xouv peAenBel ektevwg, N METAEL TOUG OXEON KOTA TNV
aoknon koBiopatog (squat) map AUEVEL AVETTAPKWE SLEPELVNUEVN.
JKOTIOG TNG TOPOVOAG KEAETNG NTAV N KaTaypadr) TwV AmoKPIoEWVY
TOU YOAQKTIKOU QipaTOg Kal TNG MUIKAG ofuyovwong oe TECOEPLS
Sokwpaoieg  kaBiopatog Tmpoodeutikd auéavopevng  €vtoong,
kaBwg kat n Slepelivnon ™G oxéong HeTafy twv SU0 SelKTWV.
MEOOAOS: 3tn MeAétn ouppeteixav 14 veapd vyt dropa e
eunelpio otnv mpondvnon HE QVTOTACEL;, 7 Qvdpeg kal 7
yuvaikeg. OL OUUUETEXOVTEC ekTéAecav Oladoxlkd TECOEPLG
Sokipaoieg kaBioparog, kabepia anod TG omoleg mepAauP ave 0o
o€t Twv 15 emavoliPewv, oe €vtacn Moy aviloTolxouoe oto 30%,
60%, 80% kat 100% tou ¢doptiou Twv 15 péylotwy enavonPewy
(15ME). H ouykévtpwon yaAaktikoU OTO aipa HeTpiBnke mpLv Kot
META amd KA&Be Sokipaoia pe ¢opntd avaAuTr, €VW O MUIKOG
KOpeoUOG  ofuyovou  (SmO2) tou £€&w  mMAaty  pnplaiou
kataypadotav péow dacpatookomniag gyyug umepuBpou (NIRS).
Ma mv OTOTLOTIKN enefepyaoia Twv SebSopévwy
npaypatonol|®nke avdAuon SLaky pavong €vog TOPAyovIa ME
EMOVOAOUPBOVOUEVEG UETPNOEL 1, Otav Oev mAnpouvtav n
napadoxy TNG KAVOVIKOTNTAG, N HUN TIOPOUETPLKA SoKipacio
Friedman. lNa tn dtepevivnon tg ox€ong KETAEy TNG CUYKEVTPWONG
YOAOKTIKOU 0TO aipa Kat TNG MUIKAG oéuydvwong urtoAoyioTtnke o
OUVTEAECTIG CUOXETLONG KOTA Spearman. To eminedo OTATIOTIKAG
ONUOVTLKOTNTOG oplotnke o€ o = 0,05.
ANOTEAEZIMATA: H cuykévipwon yoAakTlkoU oTo aipa au§nonke
npoodeutikd ot Sokipaoieg uPniotepng évtaong (p < 0,001),
EVW 0 XPOVOG epdaviong TG kopudalag TG ATav pey aAUTEPOG
META TG upnAotepeg emBapuvoelg (p = 0,011). NopdAAnAa, n
peiwon tou SmO2 Katd TNV €KTEAECN TWV OET ATAV HeYoAUTEPN
ot Sokiwpaoieg vPnAotepng évtaong (p < 0,001). Qotdéoo, bev
SLmoTWONKAV OTOTIOTIKA ONUOVILKEG CUOXETIOELG METALD TwV
SEWKTWV TOU YOAOKTIKOU QipOTog KOl TNG MUIKAG 0&uyovwong.
ZYMMNEPAIMATA: OL Sokipaoieg kaBiopatog unAdtepng évioong
ouvodelTnkav amo LPNAOTEPEG CUYKEVIPWOELG YAAAKTIKOU OTO
alpo KoL EVTOVOTEPN Qmoouyovwon tou €&w mAaty pnplaiou.
MNapd v mopdAAnAn petaBolrl toug, ot SVo OSeikteg bSev
OUOXETIOTNKAY, UTTOSNAWVOVTAG OTL MAPEXOUV GUUTIANP W LOTIKEG,
oA\G 0L TOUTOONUEG, TTANPOdOPIEG Yo TN UETABOALKN KOL TOTILKN
MUTKA emBapuvon KATA TNV ACKNON KE QVTLOTACELG.

EEVFA14-80
THE EFFECT OF REGULAR EXERCISE ON CARDIOMETABOLIC
HEALTH INDICES IN WOMEN AT MENOPAUSE

Politi E.", Liakou C. A.", Jamurtas A. Z.", Gatsas A.", Leontiadis G.’,
Stavropoulos-Kalinoglou A.', Tsimeas P.!, Poulios A.", Draganidis
D.!, Syrou N.", Fatouros I. G.!, Deli C. K.

"Laboratory of Exercise Biochemistry, Exercise Physiology and Sports
Nutrition, Department of Physical Education and Sport Science, School of
Physical Education, Sport Science and Dietetics, University of Thessaly,
Trikala, GREECE

INTRODUCTION: The effect of regular exercise on cardiometabolic
health indicators in menopausal women is not adequately
researched. The present study examined the effect of a regular
exercise program on cardiometabolic health indicators in women
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at menopause.
METHODS: Thirteen women at menopause (56,9+6,0 yo, 69,9+10,9
kg, 27,9+5,3 kg/m?), were randomly assigned to either a)
participate at a regular exercise program with a total duration of
12 weeks (exercise group, EG, n=8), or b) continue their sedentary
lifestyle for 12 weeks (control group, CG, n=5). The program was
designed based on the recommendations of the World Health
Organization and FIIT-VP principal, and included aerobic exercise
(2150min low-to-moderate-intensity/week), resistance exercise (2
days/week), flexibility (60sec/session for each muscle group) and
balance (2 days/week) exercise. Before the beginning of the
program, and again 6 and 12 weeks later, body height and weight,
body mass index, waist-to-hip ratio, body fat percentage, resting
heart rate and blood pressure, aerobic capacity (VO,max),
flexibility (sit & reach), handgrip strength, total cholesterol, high-
density lipoprotein cholesterol, low-density lipoprotein cholesterol
(LDL-C), triglycerides (TG), apolipoprotein Al (ApoAl),
apolipoprotein, B fasting glucose, glycosylated hemoglobin
(HbAlc), glucose at 120 min after oral glucose tolerance test
(120G-OGTT), were assessed. Participants in the control group
performed only the assessments.
RESULTS: Baseline measurements were similar between EG and CG
for all parameters. Compared with baseline levels, LDL-C decreased
at 6 and 12 weeks in the EG (112+43.7 vs 78+24.0, vs 80+33.6
mg/dL, respectively, p=0.012), TG decreased at 6 weeks in the EG
(120432.8 vs 103+26.7 mg/dL, respectively, p=0.030) and in the CG
(119450.6 vs 83+20.6 mg/dL, respectively, p=0.030), and ApoAl
increased in the EG at 12 weeks (166+12.6 vs 174+22.3 mg/dL,
respectively, p=0.012). In addition, the percentage change in
ApoAl-%AChange at 12 weeks differed between the two groups
(EG: +5% vs CG: -6%, p=0.037). Furthermore, HbAlc decreased at 6
weeks inthe EG (5.5+0.2 vs 5.3+0.2%, respectively, p=0.052) and in
the CG (5.6+0.2 vs 5.4+0.3%, respectively, p=0.052), while 120G-
OGTT decreased at 12 weeks in the EG (98+7.0 vs 92+17.4 mg/dL,
respectively, p=0.058) and in the CG (111+51.7 vs 108+42.9 mg/dL,
respectively, p=0.058). Although the changes in body composition
and physiological and performance indicators were not significant,
VO,max and flexibility increased by 7% and +11%, respectively, at
12 weeks only in the EG.
CONCLUSIONS: In conclusion, a regular combined exercise
program based on the recommendations of the World Health
Organization improves cardiometabolic health indicators in
menopausal women.

EEVFA14-83

THE EFFECT OF REGULAR EXERCISE ON BODY
COMPOSITION AND ANTIOXIDANT MARKERS IN
MENOPAUSAL WOMEN

Leontiadis G.!, Gatsas A.", Deli C. K.", Liakou C. A.", Barda A.", Politi
E.", Poulios A.", Tsimeas P.", Syrou N.!, Draganidis D.", Fatouros I.
G.', Jamurtas A. Z."

"Laboratory of Exercise Biochemistry, Exercise Physiology and Sport
Nutrition, Department of Physical Education and Sport Science, Physical
Education, Sport Science and Dietetics, University of Thessaly, Trikala,
GREECE

INTRODUCTION: The abrupt decline of oestrogens at menopause
is characterized by the appearance of high levels of oxidative
stress, which has been associated with the development of various
pathological conditions. The purpose of the present study was to
examine the effect of regular exercise on antioxidant capacity
markers in menopausal women.
METHODS: Seventeen menopausal women (59.3+6.5 yo, 74.0+12.7
kg, 29.1+6.0 kg/m?) participated in a randomized, parallel-group,
controlled study. Participants were randomly assigned to either a)
a regular exercise program for 12 weeks (exercise group, EG, n=8),
or b) continue their sedentary lifestyle for 12 weeks (control group,

CG, n=9). The exercise program was designed according to the
recommendations of the World Health Organization (WHO) and
and FIIT-VP principal, and included aerobic exercise (2150min low-
to-moderate-intensity/week), resistance exercise (2 days/week),
flexibility (60sec/session for each muscle group) and balance (2
days/week) exercise. Before, at 6 and 12 weeks, anthropometric
characteristics and body composition [height, body mass (BM),
body mass index (BMI), body fat percentage (%BF)] and
antioxidant capacity markers [uric acid, bilirubin, catalase, total
antioxidant capacity (TAC)], were assessed. Participants in the
control group underwent only the assessments.
RESULTS: Compared to baseline, BM decreased at 6 and 12 weeks
only in EG (EG: 78.0+14.6, 76.8+14.2, 75.9+13.9 kg, respectively,
p=0.019; CG: 70.1+10.8, 69.4+10.8, 69.8+10.9 kg, respectively).
Compared to baseline, BMI decreased at 6 weeks and at 12 weeks
only in EG (EG: 30.01+5.65 vs 29.52+5.51, p=0.020, vs 29.20+5.37
kg/m?, (p=0.015), respectively; CG: 70.1+10.8 vs 69.4+10.8, vs
69.84109 kg, respectively). Compared to baseline, uric acid
decreased at 6 weeks both in EG (5.9£1.8 vs 5.1+1.0 mg/dL,
respectively, p=0.030) and in CG (4.67+0.8 vs 4.28+0.7 mg/dL,
respectively, p=0.030). Compared to baseline, bilirubin decreased
at 12 weeks both in EG (0.7140.1 vs 0.65+0.1 vs 0.620.1 mg/dL,
p=0.040) and in CG (0.770.4 vs 0.90+0.6 vs 0.53+0.2 mg/dL,
p=0.040). Compared to baseline, TAC AChange and %Achange from
baseline to 12 weeks were different and in the opposite direction
in EG compared to CG (AChange: +0.05+0.09, vs -0.06%0.07
mmolDPPH/L, respectively, p=0.029; %AChange: +5.83+12.1% vs -
5.27%%9.1%, respectively, p=0.054). Compared to baseline, no
significant changes were observed in catalase activity at 6 and 12
weeks in either group (EG: 209.87+127.64 vs 191.01+77.07, vs
156.32£74.72 U/mg Hb, respectively; CG: 141.06%£31.63 vs
189.24+75.53, vs 167.75+76.37 U/mg Hb, respectively).
CONCLUSIONS: Combined regular exercise, improves body
composition and antioxidant capacity in menopausal women.
Longer duration or different exercise modes may provoke more
distinct adaptations.

EEVFA14-90

OXIDATIVE STRESS BIOMARKERS AS EARLY INDICATORS OF
OVERTRAINING SYNDROME IN ELITE ENDURANCE
ATHLETES

Laschou V. C.!, Poulios A.", Tsimeas P.!, Papanikolaou K.2, Deli C.
K.!, Kritikos S.", Gatsas A.', Dimisianos G., Draganidis D.', Syrou
N.', Jamurtas A. Z.", Fatouros I. G."

" Department of Physical Education and Sport Science, University of
Thessaly, Karies, 42100, Trikala, GREECE. 2 Division of Gerontology,
Geriatrics and Palliative Care, Department of Medicine, Heersink School of
Medicine, University of Alabama at Birmingham, Birmingham, Alabama,
UNITED STATES. ? Department of Medicine, University of Thessaly, 41110
Larissa, GREECE.

INTRODUCTION: Appropriate training overload followed by
adequate recovery is necessary for athletic adaptation, whereas
prolonged excessive training with insufficient recovery may lead to
overtraining syndrome (OTS). Accumulating evidence suggests that
excessive training promotes systemic inflammatory and oxidative
disturbances that may contribute to maladaptation and prolonged
performance impairment. Oxidative stress biomarkers, including
indices such as plasma protein carbonyls and glutathione, have
been shown to respond to changes in training load and may
therefore provide objective information regarding an athlete's
capacity to tolerate repeated training stress. To determine
whether longtudinal changes in selected oxidative stress
biomarkers can identify excessive training stress and serve as
potential predictors of overtraining syndrome in elite endurance
athletes.

METHODS: In this prospective repeated-measures study, 105 elite
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male and female athletes were monitored for at least two years.
Comprehensive laboratory assessments were performed twice
annually and whenever an athlete developed persistent
unexplained fatigue and underperformance compatible with the
onset of OTS. Physical performance, mood state, and clinical
symptoms were assessed at each laboratory visit, together with
blood sampling for the measurement of selected oxidative stress
biomarkers. Daily training load and nutritional intake were
recorded throughout the monitoring period. Changes in oxidative
stress markers [total antioxidant capacity, reduced glutathione
(GSH), protein carbonyls, TBARS] status were examined in relation
to training exposure, performance deterioration, mood
disturbance, and clinical manifestations of overtraining.
RESULTS: In total 11 athletes (OTS) demonstrated symptoms of
overtraining syndrome [altered values (P<0.05) in POMS states,
overtraining symptomatology and emotional distress; aerobic and
strength/power performance reductions below baseline levels
despite resting). Although no changes were noted between the
OTS athletes and those with no symptoms of OTS, GSH and TAC
were lower in the former than the later. GSH and TAC were
negatively correlated with performance.
CONCLUSIONS: Longitudinal assessment of oxidative stress may
provide insight into the progressive biological strain associated
with excessive training. Identification of reproducible alterations in
oxidative stress biomarkers before or during sustained
performance deterioration could support their incorporation into
multidimensional monitoring strategies aimed at identifying
athletes at increased risk of developing OTS.

EEVFA14-110

EFFECTS OF HYBRID-TYPE HIGH INTENSITY INTERVAL
TRAINING COMBINED WITH N-ACETYLCYSTEINE
SUPPLEMENTATION ON LIVER STEATOSIS: ARANDOMIZED
CONTROLLED TRIAL

Rosvoglou A.", Giouvri E.", Fatouros I. G.", Stampoulis T.2, Poulios
A.', Protopapa M.2, Liakou C. A.", Avloniti A.2, Chatzinikolaou A.?,
Syrou N.', Deli C. K., Jamurtas A. Z.!, Draganidis D.!

"Laboratory of Exercise Biochemistry, Exercise Physiology and Sports
Nutrition, Department of Physical Education and Sport Science, School of
Physical Education, Sport Science and Dietetics, University of Thessaly,
Trikala, GREECE 2 Physical Education and Exercise Laboratory — Sector:
Physical Performance, Department of Physical Education and Sport Science,
Democritus University of Thrace, Komotini, GREECE

INTRODUCTION: Metabolic-associated fatty liver disease (MAFLD)
is the most common chronic liver disease worldwide that is
strongly related to obesity. Research evidence suggests that 135-
240 min/week of moderate-intensity exercise can successfully
reduce liver fat by 2-4%. On the other hand, treatment with N-
acetylcysteine has been shown to improve liver function in adults
with MAFLD. Therefore, the aim of this study was investigate the
combined effect of hybrid-type high-intensity interval training
(Hybrid-HIIT) and NAC supplementation on liver steatosis.
METHODS: Twenty men and twenty women (age: 44.9+6.0 yrs)
with overweight/obesity (BMI: 25-35 kg/m?) were included in the
study. Body composition and liver steatosis were initially assessed
using dual-energy X-ray absorptiometry (DXA) and ultrasound-
based tissue scatter distribution imaging (TSI), respectively.
Subsequently, participants were randomly allocated to one of four
groups: (i) No Steatosis (NS) — Placebo group [participants with
normal liver fat level (TSI < 95.6) treated with placebo], (ii) Liver
Steatosis (LS) — Placebo group [participants with liver steatosis (TSI
> 95.,6) treated with placebo], (iii) No Steatosis (NS) — NAC group
[participants with normal liver fat level (TSI < 95.6) treated with N-
acetylcysteine (1200 mg/day)], (iv) Liver Steatosis (LS) — NAC group
[participants with liver steatosis (TSI > 95.6) treated with N-
acetylcysteine (1200 mg/day)]. All groups participated in three

weekly hybrid-type high-intensity interval training (Hybrid-HIIT)
sessions under supervision over a 12-week period while receiving
their respective supplements daily (Placebo vs NAC). Supplements
were administered orally in two equal doses. Assessment of body
composition and liver steatosis was repeated after the 12-week
training period.
RESULTS: Thirty-four participants (16 in Placebo and 18 in NAC
groups) successfully completed the intervention and follow-up
measurements and were included in the analysis. No changes were
observed in body composition (p>0.005) after the intervention.
Liver fat content was significantly reduced in LS-NAC (-3%,
p=0.008), NS-NAC (-3%, p=0.018) and LS-Placebo (-3%, p=0.021)
but not in NS-Placebo.
CONCLUSIONS: Hybrid-HIIT reduces liver fat independent of any
change in body composition in adults with overweight/obesity and
moderate liver steatosis (TSI ~100). In contrast to placebo, the
combination of Hybrid-HIIT with NAC supplementation can reduce
liver fat in those with normal liver fat content.
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BIOHACKING & MENSTRUAL CYCLE H XPHZH TQN
WEARABLES 2TON NMPOTPAMMATIZMO THZ AZKHZHZ
BAZEI TOY YNAIKEIOY OPMONIKGY MPOMIA

Baowelddou X.

Kadnyntpia Quaoikng Aywyng kot AdAntiouou- TEQAA AMO Personal
Trainer- Owner Nousensomati Chalkis

EIZAFTQIrH: H mAelovotnTa TwV TPOTIOVNTIKWY TPWTOKOAWVY oTh
BiBAoypadia €xel Baclotel oe dedopéva avdpkwyv TANBUCUWY,
QyVOWVTOG T OPMOVIKEG OLOKUMAVOEL TOU  EUPNVOPPOIKOU
KUKAoU (BuAakikn, woppnéia, wxpwiki ¢daon). OL HeTaPBOAEG TwWV
OLOTPOYOVWVY Kal TNG TPOYECTEPOVNG EMNPEAlOLV T MUIKA LoXU,
TOV UETABOALOMO TWV UTIOOTPWH ATWY, T BeppuopubpoAoynon kat
v evboowdtnta twv ouvléopwv. H paybaio €€EANEN NG
texvoloyiag twv dopntwv acOntipwyv (wearables) mpoodépel ™
Suvatotnta cuvexolg apakohoBnong Gpuclohoykwy BLOSEIKTWY
Of TPAYUOTIKO XPOVO, OVOLyOVTOG VEEG TPOOTITKEG YL TNV
efatopikevon ™mg npondévnong ot YUVQKEC.
MEGOAOZ: MNpayuatomol)Onke GCUCTNMATIK QvVaACKOTNoN NG
ouyxpovng PBiBAloypadiog oxetkd pe T xpron wearables
(smartwatches, smart rings) otnv mapoakolouBnon Blodeiktwy,
Onw¢ n  MeTaBANTOTNTA TOU Kapdlakol puBuol (HRV), n
Bepuokpacia Sépuatog/cwpatog kat ot opuypoi npepiag (RHR),
Katd g $pAacelg tou KUKAou. AvaAuBnkav SedSopéva ebappoyng
MPpWTOKOMwY TeploSlopol  (periodization) Pdosl  oppovikoU
npodil oe aokoUpEVEG Kol aBANTPLEG, UE EUdOon OTNV QUTOMATN
TpooapUoyr] Tou TpomovnTtkolu  doptiou  (autoregulation).
AMOTEAEZMATA: Ta eupruata Seixvouv OtL n dvodog tng
TIPOYECTEPOVNG OTNV WXPWIKNA ¢dacn oxetiletal pe avénon g
Beppokpaociag katd 0,3-0,5°C, mtwon tou HRV (éwg kat 20%) kat
auénuévn aioBnon umokelevikng koémwaong (RPE). H mpooappoyn
™G mpondvnong —ue tomoBétnon acknoewv uPnAng évtaong
(HIT) kou avtiotacewv otn Bulakikn ¢aon (Aoyw udnAotepng
avoxng Kat avaBoAlopol) kat peiwon Tou Oykou We gotiocn otnv
aEPOBLO CUVTAPNON OTNV WXPLVIKA dAon — 08AYNCE OE GNUOVTLKN
BeAtiwon ™G MUIKAG Loxvog. EmutAéov, n mapakoAolBnon tng
GUVBECULKNG XaAdpwaong TPV thv woppnéia ouvéBale otn peiwon
Tou KWwEUVOU TpaupaTopWV (6mwg pnén mpdoBlou xlaotou).
IYMMEPAZIMATA: H evowpdtwon twv wearables otov
TIPOYPOUUOTIONO TNG GOKNONG TIOPEXEL UL UN-ETMEUPATIKA,
EMIOTNHUOVIKA TEKUNPLWHEVN HEBOSO yla T Behtiotomnoinon tng
aBANTIKAG amodoong Twv yuvalkwy. H petafacn and ta otatkd
MPOYPAUUOTO  OTNV  auTtopatn, Bloloyikd  kaBodnyolpevn
Tipooappoyr Goptiou HEWWVEL TV TO AvOTNTA UTEPTIPOTIOVNONG
KOl TPOUUATIOHWY, TPOGyovTag mv £€ATOUIKEVLEVN
gpyoduacloloyikr utooTnPLEN.
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UPPER AND LOWER EXTREMITY RESISTANCE TRAINING
ELICIT NO NEGATIVE CROSS-TRANSFER EFFECTS ON
MUSCLE PERFORMANCE

Mpampoulis T.!, Methenitis S.!, Paizis C.2, Terzis G."

School of Physical Education & Sports Science, National and Kapodistrian
University of Athens, Athens GREECE 2 Centre d’Expertise de la

Performance, University of Bourgogne, University of Franche-Comté of
Sport Sciences, Dijon, FRANCE

INTRODUCTION: During a resistance training session, the sequence
in which exercises are performed can significantly impact acute
performance, neuromuscular fatigue accumulation, and long-term
physiological adaptations. Although existing studies on exercise
sequencing have primarily focused on exercises within the same
muscle group, typical training/lifting routines integrate several
muscle groups across different exercise sequences in a single
session. Therefore, the purpose of the present study was to
investigate the acute effects of high-intensity resistance exercise
sequencing for lower and upper extremities muscle groups on the
acute performance of the second exercise in the sequence.
METHODS: Eighteen moderately trained young adults (9 males:
age: 20.08+2.2 years, body mass: 80.2+10.6 kg, body height:
176.8t10.6 cm; 9 females: age: 20.01+1.9 years, body mass:
67.717.4 kg, body height: 168.7+7.1 cm) were randomly assigned
to two groups with a crossover design. During the initial week, one
group completed the lower extremities (leg press; LP) exercise
prior to the upper extremities (bench press; BP) exercise (LP->BP),
whereas the other group performed the opposite sequence
(BP=>LP). In the second week, the exercise order was reversed for
both groups. Maximum strength (1-RM) in LP and BP was
evaluated one week prior to the first training session. Exercise
intensity was set at the 6-repetition maximum (6-RM) for each
exercise. Force and velocity were recorded during both exercises
across all repetitions and sets of LP and BP with a linear position
transducer. Moreover, mean power output and velocity were
calculated.

RESULTS: Within-subject comparisons revealed no significant
differences in mean power output or movement velocity for
corresponding sets between the two testing sessions, irrespective
of exercise sequence (p > 0.05, partial n* = 0.012 — 0.188). No
significant differences were observed in mean power output or
movement velocity for the second exercise performed in the
sequence, regardless of exercise order (p > 0.05, partial n?2 = 0.032
- 0.172).
CONCLUSIONS: These findings indicate that when a resistance
training session involves only one lower extremities and one upper
extremities exercise, exercise sequencing does not compromise
acute performance or session quality. Consequently, in time-
constrained scenarios involving a single exercise per muscle group,
practitioners can flexibly manipulate exercise order to optimize
scheduling and practical implementation (i.e. equipment
availability and logistical preferences) without impairing workout
efficacy.
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H EMNIAPAZH THE EKKENTPHZ ASKHZHE 5TH NPOSAHWH
OZYFONOY KAI £TO MYiKO MIKPOTPAYMATIZMO E AYO
MAZEIZ TOY KATAMHNIOY KYKAOY

ZeBaotou K., KapvoduAiisou A., Mavdaliéng A., TeplAg I.,
NaoxaAng B.

2x0An @uotkrig Aywyng kat AGAntiopoU, EGviko kat Karrodiotptako
Mavemnotriuio ASnvwv, EAAada

EIZAFTQIrH: OL OpUOVIKEG OUYKEVIPWOELS Slakupaivovtal petay
Twv ¢dcewv evdg Kkatapnviou kukAou. H BipAloypadia mou
€peuUVA TNV emibpaon Twv GACEWV TOU KUKAOU OTOV QOKNOLOYEVH
MUTKO HUIKPOTPAUMATIONO Kat otV MPOcAnyn o§uyovou Topapév el
neploplopévn (Benton et al.,, PLoS ONE 15: 0236025, 2020).
Oplopéveg peléteg umootnpilouv mapopola evepyelakny damadavn
petafy twv pacewv (Campolier et al., Proceedings of the Nutrition
Society: 74 (OCE1), 2015; Frandsen et al., Journal of Applied
Physiology: 128(3), 681-687, 2020; Ekberg et al., Research
Quarterly for Exercise and Sport: 95(3), 609-616, 2023), evw GAAeG
avadépouv auénuévo PeTaBOoAKO puBUO KaTA TNV WXPLWIKA ddon
(Howe et al., The Journal of Nutritional Biochemistry: 4(5), 268—
273, 1993; Johnson et al., Physiology & Behavior: 56(3), 523-527,
1994). Eivat yvwotd OtL n €KKevtpn Aoknon TPOKaAsl HUiko
ULKPOTPAUMATIONO AOYyw TOUu acuviBlotou pnxavikol d¢optiou
TIoU O€XETAL O HUG, €VW Elvol OLKOVOULKOTEPN EVEPYELOKA
OUYKPLTIKA e Tn oUykevipn cuotoln (Karyofyllidou et al., Journal
of Sports Sciences: 1-9, 2025). Ikomd¢ NG €peuvac ATav n
Slepevvnon g emidpaong TG EKKEVIPNG AOKNoNnG o€ Seikteg
MUTKOU HIKPOTPAUUOTIOMOU Kol otnv mpocAndn ofuyovou katd
™MV TPWIn  woBulakik Kalt Tt HéOn  wyPWIKR  ddon.
MEOOAOZ: Iuppeteiyav 12 vylelg, METPLA YUUVOOUEVEG YUVAIKEG
(24 + 3 €, 58 £ 5 kg, 165 + 3 cm, AMZ 21,5 + 1,6 kg/m2), ue
otaBfepd Kataunvio KUKAO 28 + 2 nuepwv. MNpayuoatonow)dnkav
800 UETPNOEL OTNV TMPWLUN WOBUAAKIK KaL TN HECH WXPLIKA
daon avtiotola. To TPWTOKOMO €KKEVIPNG GOKNONG OTO
LOOKLVNTIKO SUVOUOpETPO amoteholvTav amd 10 Aemtd oto 50%
™G HEYLOTNG EKKEVTPNG POTAC Kal 2 AEMTA HEYLOTWYV EKKEVIPWV
€0gAoVUOLWV TPOOTIOOELWY TWV EKTEWVOVIWY TOU yovatog. Mpv kot
48 wpeg PeTA TV Aoknon aflohoyndnkav ol Seikteg Tou puikoU
ULKPOTPAUUATIOHOU KAl Ol QVOIYEUCTIKEG TTAPAUETPOL KATA TNV
npeeuia Ko mv aoknon.
AMOTEAEZMATA: Ot beikte¢  pUIKOU  HIKPOTPAUUOTIOMOU
HETABANONKaV ONUOVTIKA 48 WPES UETA TNV EKKEVTPN AOKNON Kal
ot Vo dpaoelg (p < .05), xwpic onuavtikég Sladopeg HETAly Twv
SVo ¢acewv. Aev TOpATNENONKAV  OTATIOTIKA  ONMOVTIKEG
S1adpopEG OTLC AVATMVEUCTLKEG AP OUETPOUG KATA TNV npepia f thv
AoKNGN, TIPLV KOL LETA TNV EKKEVTPN Ao KNnon, oUTe petafy twv §00
daoswv.

SYMMNEPAIMATA: H é€kkevipn @&oknon TPOKAAECE OTATIOTIKA
ONUAVTIKEG METAPROAEG OTOUG SEIKTEG MUTKOU MIKPOTPOAUMATIOMOU,
XWPILG va eEMNPEAOEL TA AVANVEUOTIK A SeS0MEVA KATA TNV npepia f
TV Aoknon. ZUVoAlkad, &ev mapatnpnOnkav onUavtlkeég Sladopég
METOLY NG TIPWLUNG WOBUAKIKAG KAl TNG LETNG WXPLVLKAG bdAong
otoug Oeikteg TOU HETPNONKAV. EMOUEVWG, OTIC OUYKEKPLUEVEG
ddoelg Tou Koatapnviou KUkAou, Sev dailvetal amopaitntog o
auotnpog €heyxog NG dong Tou KUKAOU O €PEULVNTIKA
TMPWTOKOAA Tou a€LoOAOYOUV TOV HUIKO HULKPOTPAUMOTIONO N TLG
QVOTIVEUOTLKEG TIOPOUETPOUG KOTA TNV UTIOUEYLOTN AoKNnon.
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IYIKPIZH THZ HAEKTPOMYOTPA®IKHE APASTHPIOTHTAZ
KAI THZ MYTKHZ OZYTONQZHS KI AIMATQEHE TOY
MEIZONA OQPAKIKOY KAITOY TPIKEDAAOY BPAXIONIOY
MYOZ, KATA THN EKTEAEZH MIEZEQN 3THOOYE ME
MMAPA ZE OPIZONTIO NMATKO ME ANOIXTH KAI KAEIZTH
AABH

Toudeénc A", MuAwvag B.2, Metpidou A.', NikodéAng 0.2,
MouUytog B.!

TEpyacctripto AétoAdynonc tng BloAoyikric Artédoon¢ tou AvOpwitou, Turua
Emttotriung @uotkrig Aywyng kat AGAntiopoU Ogooadovikng, ApLtototéAgio
Mavemniotiuto Osooadovikne, EANAAA 2 Epyaothipto BloktvntikAc, Turua
Emttotriung @uotkrg Aywyng kat AGAntiopoU Ogooadovikng, ApLototéAelo
Mavemniotiuto Ocooadovikng, EANAAA

EIZATQIH: To mAdtog Aafrg Katd TNV eKTEAEON TILECEWV OTHOOUG
UE prdpa og 0pLlovTio mayko Bewpeital KaBopLoTKOS TToPAyoV TOG
Yyl TG MUIKEG T(POCAPUOYEG TOu Hellova Bwpakikol Kot Tou
pwKébalou PBpaxoviou, pe emakoloubeg embpdcel;  otnv
abAntky amdédoon. IKOMOG TNG Tmapovoag MEAETNG ATV N
Slepevvnon ¢ nAektpopvoypadikns (EMG) Spactnplotntag, tou
puikol  kopeopol  ofuyovou (SmO2) kol  TNG  OGUVOALKAG
awpoodatpivng (tHb) otov peilova Bwpakikod kot Tov TpLkédalo
Bpaxtovio Hu Katd TNV €eKTEAEOn TUECEWV TAykou pe Svo
SladopeTika TAG TN AaBnc.
MEOOAOZ: Aek0OKTW QVOPEG ME EUMELPlA OTNV TPOMOVNON HE
QVTIOTAOELG EKTEAEC AV TILECELG TIAYKOU O€ UTOMEY Lot (50% tou
péylotou dpoptiou yia 15 emavalielg, 15ME) kot péylotn évtaon
(15ME) og unxavnua Smith, pe avowxt (70 cm) kot kKAewotr Aafn
(35 cm) oe Ttuxaia oepd. XpnowormolnBnke eMOVELOKN
nAektpopuoypadia yia v agloAdynon g Luikng evepyomnoinong
Kol daouatookormia gyylg umepUBpou yla TV aloAdynon twv
SmO2 kot tHb. Ov ouppetéxovieg ektédecav £va o€t 15
emavaAfPewv avd ouvOnkn, pe eleyxduevn Sudpkela 1 s ya v
oUYKevTpn Kat 1s yla thv €kkevipn ¢don kat StGAelupa 3 min
petafy Twv oet. Ma tv olykpLlon twv petaBAntwyv EMG, SmO2 kot
tHb xpnowponowiBnke mapayovtiky ANOVA (évtacn mAdrtog AaBng)
UE enavah apBavopeveg UETPNOELG.
AMOTEAEZMATA: 3tov peilova Bwpakikd, n EMG Spaoctnplotnta
nrav uPnAotePN Ot PEYLOTN amod O,TL OTNV UTIOREYLOTN €vtaon (p
< 0,05), xwpic onuavtkn Sladopd petafd TwWV AaBwv. ZTov
tpképoro Bpaxovio, N EMG Spaoctnplotnta Atav ugPnAotepn
Kata tn péylotn évtaon kat pe kAelwotr Aafr. O pécog SmO2 otov
peilova Bwpakikd Atav XapnAdTEPOG OTNV HEYLOTN €VTAON Kol UE
avolyti Aafn, evw otov Tpkédpalo Bpaxlovio ATav XapunAotepog
oTNV UEYLOTN €vtaon Kol Pe KAglotr Aafr). H tHb tou tpikédparou
Bpaxoviou Atav uPnAoTEPN OTNV PEYLOTN €VTaon Kal PE KAELOTH
Ao, evw Sev mapouciace onupavikég Stadopég otov peilova
BwpPaKLKO.

IYMMEPAIMATA: Ta eupfpoto  UTOSEWKVUOUV  UEYOAUTEPN
evepyoroinon tou tpképalou Bpaxloviou, mou cuvodeleTal amnd
XOUNAOTEPO KOPEOUO 0EUYOVOU, KOTA TNV EKTENECN TULECEWV
naykou pe kKAelot Aapn.
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NON-INVASIVE ASSESSMENT OF CORE BODY
TEMPERATURE USING WEARABLE SENSORS DURING REST,
EXERCISE, AND RECOVERY IN DIFFERENT ENVIRONMENTS
Papadaki Z. M.", Gkikas K. G.!, Gkiata P.!, Mantzios K.',

Antonakaki M.", Chalvantzi A.", Vliora M.', Flouris A. D."

" FAME Laboratory, Department of Physical Education and Sport Science,
University of Thessaly, Trikala, 42100, Greece

INTRODUCTION: Continuous monitoring of core body temperature
(Tcore) is vital for assessing thermal strain and preventing
exertional heat illness. Although ingestible telemetric temperature
capsules serve as a reference standard, they are invasive,
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expensive, and single-use. The aim of this study was to introduce a
valid, non-invasive method to estimate dynamic Tcore during
exercise and recovery under changing environmental conditions.
METHODS: Following a 60-min baseline period with participants
resting in a thermoneutral room (23-24°C, ~30-40% RH; no data
collection at that time), 21 healthy adults entered an
environmental chamber and completed a 4-hour experimental
protocol which included two phases: the first phase (min 1-140)
was performed in thermoneutral conditions (23-24°C, ~30-40% RH)
and the second phase (min 141-240) was performed, randomly, in
hot (35°C, ~50-60% RH) or cold (10-12°C, ~70% RH) conditions.
Each phase included two 20-min bouts of seated rest separated by
two 20-min bouts of cycling exercise at 60% of maximum heart
rate. The two phases (thermoneutral and hot/cold) were separated
by 60-min of rest in thermoneutral conditions. Throughout the
trial, Tcore was continuously recorded using a telemetric capsule,
alongside heart rate, skin temperature (Tskin), and environmental
parameters. Data processing was performed in Python,
incorporating exponentia moving averages of the physiological
signals to account for thermal inertia. A linear regression model
(Huber Regressor) was trained and evaluated using participant-
level Group Cross-Validation to assess true generalization to
unseen individuals.
RESULTS: Across all environmental conditions, the physiological
stress imposed was reflected by increases in heart rate from
79.9+12.8 bpm at rest to 138.4%£19.2 bpm during exercise,
accompanied by an elevation in mean Tcore from 37.36+0.280C to
37.70£0.370C, and mean Tskin averaged 31.71+2.920C. The model
accurately tracked Tcore, achieving a Mean Absolute Error of
0.23°C and Root Mean Squared Error of 0.29°C on unseen cohorts.
Furthermore, 61.4% of all Tcore predictions fell within the
acceptable clinical validity threshold (+0.25°C), demonstrating
strong agreement with measured Tcore.
CONCLUSIONS: The developed model can estimate Tcore with high
accuracy during exercise and recovery across diverse
environments, showing potential for further optimization. This
method provides a non-invasive and cost-effective alternative to
telemetric capsules for continuous Tcore monitoring.
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AZIONOrHzH ETKYPOTHTAZ KAl BEATIQ2H MPOINQZTIKQON
MONTEAQN OEPMIKHZ KATAMONHzHZ KATA TH AIAPKEIA
ZTPATIQTIKQN ENIXEIPHZEQN ME 2QMATIKO EPIO KAl
EZOMNAIZMO ATOMIKHZ NPOzTAZIAZ

Tkikag K. T., MNanoayyeAig ., Mavtiog K., lwavvou A. ., ®DAouprg
A. A.

FAME Laboratory, ZxoAn Emtotriung @uoikng Aywyris & AdAntiouou,
Mavemniotnuio Osooadiag, EANAAA

EIZAFTQIH: H Beppikr) Katamovnon Katd tn SLAPKELD OTPATLWTIKWY
emiyelposwyv propel va eival efolpetikd emkivbuvn, kabBwg n
napaywyn OeppoTNTOG OO TO CWHOTLKO €PY0 QUEAVEL TN BepULKN
KoTamovnon evw n Xprion Tou €§OTMALOMOU OTOMLKNAG TpOooTaciog
(EAN) eumodilel oe peydlo Babuod tv amofolAr Bepuodtntag kat
avéavel paydaia tn Bepuokpacia muprva cwpatog (OMZ). H
Slaxeiplon g BOepuikAg  Katamovnong ouxvad Paciletol oe
TIPOYVWOTIKA HOVTEAQ, T omoio wotdco &ite uotepolV Of
xpnotkotnta, site ev €xouv eheyxOel pe Papl pouxlopo. ItoxoL
™ HeAétng Atav: 1) n avarmtuén pag euxpnotng mapoAAayng tou
povtéhou Heat Strain Decision Aid (HSDA), pe tnv ovopacia HSDA-
FL, 2) n enaAnBeuon katd ndéoo oL tpononolioel Sltatnpouv TNV
EYKUPOTNTAL TOU OPXLKOU MOVIEAOU, KoL 3) N  GUYKPLIKN
aflohdynon twv HSDA, HSDA-FL kot PHS-FL katd tn xprion EAMN
EVOVTL XNULKWY, BloAoyilkwy, padloloykwy Kol mupnvikwy (XBPM)
anewv.

MEOOAOS: Apxikd, avarmtuxbnke to poviédo HSDA-FL, to omoio

SLEUKOAUVEL TNV ELCAYWYN TWV SE60UEVWYV TIOU QITALTOUV TAL VLA TLG
TPpoPAEYPEL;, TOPEXOVTAC  QUTOMOTOUC  UTIOAOYLOMOUG  TOU
METABOAKOU pUBUOU KaL TOU UNXAVIKOU €pyou, €VOANAKTIKES
nepBaAAOVTIKEG METAPBANTEG, KoL Ml avoBewpnuévn Aoyikn
abpAvelag ylo TNV oo apxLkn avénaon tng mpoBAenopevng OML.
MNa tv afloAdynon NG eyKUupOTNTOG Kal TN OUYKPLON TwV
povtéAdwy, 11 gykAatiopévol eBehovtég twyv Evomiwy Auvapswy
OAOKANPWOoOV IO TTPOCOUOLWGN QmOCTOANG avayvwplong XBPM
anelAwv  Sldpkelag 40 Aemtwv, Me KaBrkovta Badiong  kat
embewpnong, dpépovtag EAM 13,7 kAwv. Katd tn Sidpkela tou
MPWTOKOAOU  Kataypddoviav ocuvexwg oL  TEPLBOANOVTLKEG
ouvOnKeg Ka n TP A HLOTLKN ons.
ANOTEAEZIMATA: To apxké HSDA mapouciace péco amoAuto
odbdpa (MAE) 0,169°C (RMSE: 0,211°C, bias: 0,053°C). H
MPOYVWOTIKA Kavotnta BeAttwOnke pe to HSDA-FL, 10600 pe TNV
npwtoturnn (MAE: 0,154°C) 660 kat pe TV avaBewpnuévn AoyLkn
adpadvelag, n omola TETUXE TNV uPnhotepn oakpifela (MAE:
0,151°C, RMSE: 0,191°C, bias: 0,011°C). Kaw ot 600 apal\ayEg Tou
HSDA-FL  mapouciacav — OTATIOTIKA ~ GNUAVTIKA  HIKPOTEPQ
oddApata €vavit tou apxitkol HSDA (p<0,001), wotdco TO
uéyebog enidpaong frav apeAntéo (Cliff's delta < 0,072). AvtiBeta,
T0 PHS-FL euddvice ™ xaunAotepn akpifeia (MAE: 0,253°C,
RMSE: 0,292°C, bias: 0,185°C) évavtt 0Awv Twv mapoAaywv HSDA
(p < 0,001), pe pétplo péyebog emidpaong (Cliff's delta > 0,340 <
0,411).

SYMMEPAZMATA: To povtého HSDA-FL Siatnpei kat umepBaivel
eNappwe TV gyKUPOTNTA TOU apXlkol HSDA pe pouxioud XBPM,
BeAtiwvovtag mop AAANAa T XPNOTIKOTNTA TOU, EVW TO MOVTEAO
PHS-FL 8ev kpiBnke emapkw¢ aflOMLOTO Yl TPOCOUOLWOELS HE
pPOUXLOMO XBPM. AOyw TwV TEPLOPLOMWY NG MEAETNG (MKPO
Selypa, ouykekpluéveg meplBallovTikéG ouVORKeg), amatteital
TMEPALTEPW EMIKUPWON TWV HOVIEAWV 0 eupUTEPOUE MANBUGOUOUG,
Sladopetikd meptBaMovta kat ermAéov TuToug EANM.

EEVFA14-59
H XPONIKH AIAPKEIA TOY REPEATED BOUT EFFECT META
AMNO EKKENTPH AzZKHzZH

KapuodpuMiidou A. B.', @sobwpou A. A.%2, MapyapitéAng N. B3,
XptotodouAou @.2, T{apoUptag A. Z.4, Datolpog I. I'.%, Kundpog
A.2, NwoAaiéng M. I3, NacydAng B.!

sxoAn Eniotriung Quaotkrig Aywyric kat A9Antiopou, ESvVikO kat
Kamobtotptako Maverniotruio ASnvwv, ASHva, EANAAA 2 Turua Ertiotnuav
Zwrig, SxoAn Oetikwv Entotnuwy, Evpwraiko Maverntiotriuto Kompou,
Neukwola, KYMPOX 3 Tunua Erwotiung @uotkhig Aywyng kot AGAnTiopoU
Seppwyv, Aptatotédeto Mavermiotriuto Osooadovikng, Séppec, EANAAA #
Tunua Eriotriung @uotkng Aywyng kot AGAntiouou, MNavemniotruto
Ogooaliag, Tpikada, EAAAAA

EIZATQIH: H enidpaocn t™¢ emavahapBavépevng d&oknong
(Repeated Bout Effect) mepypdadel Vv  TpoOTATELTIKA
TPOCAPHOYH €VAVIL OTOV OOKNGOLOYEVH) MUIKO ULKPOTPOUUATIOUO
META Qmo Mo apxlkr ouvedpla €kkevipng daocknong. Mapdtl n
XPOVikry Oldpkela Tou RBE é£xel peletnBel ektevwg oToug
KOUITTAPEG TOU aykwva, ta Sedopéva yla Toug eKTEIVOVTEC TOU
YOVaTOC AP ALEVOUV TIEPLOPLOUEV O, TLOPEA TN GUXVI XPrON TouG OE
TELPAATIKA KAl TIPOTIOVNTIKA TIPWTOKOAAQ. IKOTOC TNG Mapoloag
MEAETNG ATAV O TPOCSLOPLONOG TG Sldpkelag tou RBE oToug
€KTE(VOVTEG TOU yovatog og Staotuarta 3, 6, 9 kat 12 efSopadwv.
MEOOAOS: Zapdvta oKW UYLElg, dUCIKE SpaoTrhplot véol AvEpeg
Katave ubnkav tuyaio oe técoeplg ave€dptnteg opadeg (n=12
ava opada). Olot ektélecav SU0 UEYLOTEG OUVEDPIEG EKKEVTPNG
AOKNONG TWV EKTEWVOVIWV TOU YOVOTOG TOU ETILKPOTOUG KOATW
AKPOU OE LOOKWNTIKO SuvauopeTpo (5 oeT twv 15 emavaifpewy
otg 60°/s). H 6eltepn cuvedpia mpaypatoro)Onke 3, 6, 9 12
eBSOUASEG HETA TNV TPWTN. MpLv, KABWS KAl 2 KoL 4 NUEPEG META
amno kdBe ouvedpia, aflohoyrBnkav n HEYLOTN LOOUETPLKA POTLH, TO
evpog kivnong (ROM), o kaBuotepnpévog HUikoG Tovog (DOMS),
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TO TAXOG KaL N €vtacn NG UTEPNXOYPAPIKAG AIMEIKOVIONG TOU €Ew
Aoty puog pe umepnyoypoadia, n kpeatwikn kwaon (CK) kat n C-
avtudpwoa MPWTEIvVN vPnAng evalobnoiag (hs-CRP).
AMOTEAEZMATA: MMapatnpnbnke onupavtky aAnAenidpaon
XpoOvou kat cuvedpiag yla OAeg TG petafAnteg (p < 0.05). Ztig 3 kot
6 eBbouddeg, o RBE Atav epdavég otnv MAELOVOTNTA TWV
SEWKTWY, UTIOSELKVUOVTOG OCNUOVTIKA ULKPOTEPN  AELTOUPYLKN
TIIWON KOL OOKNOLOYEVH MUIKO ULKPOTPOUUOTIOMO OTn SeUTeEPN
ouvedpia (p < 0.05). stc 9 eBSopnddeg, n mMpootateLTk Spdon
TIOPEWEIVE QVIXVEUOLUN OE OUYKEKPLUEVOUG OEIKTEG (LOOMETPLIKNA
por ™ 2n nuépa, CK Tig nuépeg 2 kot 4, TAXOG KoL £VIOon TNG
UTEPNXOYPAPLKAG QIEIKOVIONG TN 2N nuépa). Avtibeta, otg 12
eBSopadeg dev mapatnpRONKaAV OTATIOTIKA ONUAVTIKEG SladopEg
petad twv 800 ouvedpwwv oe kavévav Oeiktn. H avdiuon
wooduvapiog otg 12 eBdopddeg emPefaiwos v amoucia
ouotootikoU RBE yla tnv LoOUETpLKA porr), To ROM, tov DOMS, to
TIAXOG KO TNV €VIOoN TNG UTIEPNXOYPADIKAG QTEIKOVIONG, EVW Ta
aroteléo pota ywa tv CK kot tnv hs-CRP mapépewvav acaodr).
SYMMNEPAIMATA: H mnpootateutiky &pdon tou RBE otoug
EKTEVOVTEG TOU yovaTtog Statnpeitol yia 0pLopévoug SeiKTeG €wg
kat 9 gBdouddeg, al\d unoxwpel evtehwg otg 12 efSouddeg yia
TLG AELTOUPYIKEG, AVTIANTITIKEG KOl QUTELKOVIOTIKEG TP AUETPOUG.

EEVFA14-60

H EMIAPAZH TQN YNEPHXOrPA®IKQN NAPAMETPQN ZTH
NEYPOMYTKH ANOAOXH NEAPQN ENHAIKQN

Bekdkn E.', MeBevitng 2.!, Mrut{avaxkng E.', Ztacwdkn A.',
MnéurouAng ©.', Teplg I’

IxoAn Emotriung Quatkric Aywyric & AdAntiopoU, ESvikd & KamobiotpLaxd
Mavemnotiuio Adnvwy, EANAAA

EIZAFTQrH: O pubudc edappoyng Suvvoung (Rate of Force
Development, RFD), amotelel Baolkd Seiktn yia tnv afloAdynon
NG VEUPOMUIKAG amddoong Kal TG mMapaywyng Loxvog. Av Kat ot
unepnxoypadikol Seikteg, OMWE N ywvia mpoécduong Kat 0 PAKOG
puikol Sepatiou, €xouv pehenBel ektevwG WG TPOG TN
UEMOVWUEVN OXEON TOUG ME TN Uik SUvaun Kat Loxy, akopo
Tapapével ableukpivioTo ToloL UTtEPNXOYypOadLKOol TP AYOVTEG
elval autol mou cupBdAlouv onpavtLkdTEPA OTNV QvATTTUén Tou
puBuoL edbapuoyng duvaung. IKomog g mapoloag PeAETNG ATAV
va €EETOOTEL TIOLEG UTIEPNXOYPADLKEG TIOPAUETPOL TOU €&w TAATU
unplaiou puog cupBAAOUY GNUAVTIKOTEPA 0TO PUBUO ebappoynG
Suvopng oe veapoug €VNALKEG.
MEG@OAOZ: Itnv £peuva cuppeteiyav 36 (nAwio: 22,5+4,6 £tn,
pala: 66,8+10,1 kg, avaoctnua: 168,3+7,6 cm) vylelg, doltnTtég Kat
doutntpleg  Quotkng  Aywyng, ot omoiot umofAnBnkav o€
aloAoynon Ttwv UmEPNXOyPabLKWY XOPOKTNPLOTIKWY Tou £Ew
mMaty  pnplaiou  pUOG péow  umepnyotopoypadou  udnAng
EUKPIVELOG. JUYKEKPLUEVA, €€eTAOTNKAV TO WAKOG KAl N ywvia
npooduong twv MUKWV Sepatiwy, TO MUIKO TAEXOG, N HUIKA
okAnpotnta (eAaotoypadia eykdpowv Kupdtwv, Shear Wave
Elastography) kat n puikn nxoyévia. Ev cuvexeia, afloloyrnbnke o
puBUOC edappoyng SUvaung Kotd t SLdpkeLa WONCEWY TWV KATW
akpwv ano ebpaio Béon oe  Suvapomlatrdopua  Toixou.
AMOTEAEZMATA: H moA\arAr ypappikn maAwdpouncn avédelle
vPnNAAR  OTATIOTIKY ONUOVTIKOTNTA Yl TO TEAKO HOVTEAO,
gfnywvtag to 42,9% g Slakupavong tou puBuol edappoyng
SUvaung (Adjusted R?=0,393, p<,001), pe TN WUIKA OKAnPOTNTA
(p=,003, Standardized B=0,449) kot to MUIKO TAxog (p=,019,
Standardized B=0,350) va amoteAoUV TOUG GONUOVTIKOTEPOUG
nipoBAenTKOUC TP AYOVTEC Tou RFD.
SYMMEPAZMATA: JUUMEPACUATIKA, TO MUIKO TIAXOG KoL N HUiKA
okAnpdTNTA amotelolV TouG PaoLKOTEPOUG UTtEPNXOYPAdLKOUC
Seikte¢ mou kaBopilouv Vv veupopuiky amodoon Twv KATw
akpwv. Ta gupruata QUTA UTOSNAWVOUV TWG N TPOTOVNTIKA
Sadikacia yia tnv Behtiwon thg LoxVog KoL TS eKpNKTKOTNTAG Oa

TMPEMel MeTalU GAAWV, va €0TLA{EL TOGO OTNV QVATTUEN TNG
uneptpodiag 600 Kat otnVv BeAtiwon tng HUIKAG okAnpoTNTagG.

EEVFA14-63

BLOOD LACTATE AND HEART RATE RESPONSES DURING
HIGH-INTENSITY STAGE PERFORMANCE IN PROFESSIONAL
ACTORS

Korkos A.", Bogdanis G. C.!, Psychountaki M.", Panidi I.", Gaspari
V.!, Kanna D. A.', Bovolou A.", Donti O."

'School of Physical Education & Sport Science, National and Kapodistrian
University of Athens

INTRODUCTION: Performance of actors in plays demanding high
physical effort may impose considerable physical stress that
interacts with the emotional and cognitive requirements during a
theatrical play. While the physiological demands of other
performing arts professionals, such as dancers and musicians, have
been extensively studied, little data exist on the metabolic load
and heart rate responses of professional actors during intense live
performances. Blood lactate concentration is a widely used marker
of anaerobic metabolic contribution during physical exertion. This
study examined changes in blood lactate concentration and heart
rate during a theatrical performance involving high stage activity in
professional actors.
METHODS: Ten professional actors (age: 38.4+ 8.7 years, 5M, 5 F)
took part in a two-hour physically demanding theatrical play,
staged six times weekly (in 5 days) over a period of six months.
Capillary blood lactate was measured before the play, after an
intense part of their role, and at the end of the play. Heart rate
was measured throughout the play, and time during which heart
rate was within five evenly distributed intensity zones (from 50-
100% of maximum heart rate-HRmax) was recorded. Peak lactate
values were compared with the resting values using paired t-test.
RESULTS: Lactate concentration increased significantly from (0.88
+0.36 to 3.2 £2.14 mmol/L, p =.010, d = 1.11). Peak blood lactate
concentration was correlated highly with the time spent at the 80-
90% HRmax zone (r=0.79, p=0.02).
CONCLUSIONS: The moderate increase in blood lactate, and its
high correlation with the time spent at high heart rate zones,
indicate first that theatrical performances may be physically
demanding (peak lactate observed was 7.8 mmol/L), and second
that metabolic responses are driven by the time spent at high
physical efforts. This study suggests that stage performance may
be physically demanding, which may interfere with theatrical
performance and may have implications for repeated days or
months of playing.

EEVFA14-67

THE ROLE OF MACHINE LEARNING ALGORITHMS IN
EXERCISE MANAGEMENT FOR IMPROVING HEALTH AND
ATHLETIC PERFORMANCE: A SCOPING REVIEW

Messas K."2, Exarchos T.!, Chalari E.2, Hadjicharalambous M.*

’: Bioinformatics and Human Electrophysiology Laboratory, Department of
Informatics, lonian University, GREECE, 2 IdEF — Institut des Etudes
Frangaises, French College of Greece, Université Sorbonne Paris Nord,
GREECE, 3 Department of Sports Science and Physical Education, Faculty of
Health Sciences, Aegean College, 10564 Athens, GREECE, * Human
Performance Laboratory, Department of Life Sciences, University of Nicosia,
CYPRUS

INTRODUCTION: Artificial intelligence (Al) and machine learning
(ML) are increasingly shaping how we monitor physical activity, yet
a gap remains between their technical development and real-
world application. This study examined how ML algorithms are
used in physical activity management for health and athletic
performance.

METHODS: A PubMed search was performed from May to August
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2026 using the terms "Exercise", "Machine Learning algorithms",
and ‘"physical fitness". Studies were eligible if they directly
examined ML in the context of physical activity or fitness
management. Of 3147 studies retrieved, 2731 were excluded
during the first round of screening The Network of Physical Activity
Assessment (INTERLIVE) consortium was used as a descriptive
framework for the study design, sample, sensors, algorithms, and
physical and physiological metrics.
RESULTS: Eleven studies assessed the measurement properties of
ML-based methods, and ten explored physical activity
management for health and performance. The majority of the
included studies indicated that ML algorithms may positively
influence physical activity behaviour. However, energy expenditure
(EE) estimation remains challenging, with mean absolute
percentage error ranging from 6.6% to 32%, since research studies
lack a standardized criterion for evaluating EE. This depends on the
wearable device, sensor placement, and activity type. No single
algorithm dominated across datasets. Ensemble methods (random
forest, gradient boosting, stacking) and hybrid deep architectures
were the best ML performers in most studies examined, with
reported accuracies of 0.71-0.93. However, ensemble methods
and hybrid deep architectures are dataset-specific. Therefore,
cross-study comparisons were not possible due to their
heterogeneous features, and outcome
definitions.

CONCLUSIONS: Wearable device data for fitness and physiological
parameters recorded during physical activity are generally valid,
with the notable exception of EE estimation. Using the ML
algorithm, the EE estimation accuracy is bounded (by the reference
criterion), since sensor placement, activity type, EE reference
standard, and validation scheme exert greater influence on EE
estimation than the ML algorithm, which is selected to reproduce
the available data. Consequently, no ML algorithm is more
accurate than the device that measures physical and physiological
variables during exercise. If no highly valid results are available for
the algorithms, error might be reproduced. Although ML shows
real promise for guiding physical activity management for
improving health and performance, personalised ML applications
will require considerably more methodological development.

validation protocols,

EEVFA14-68

DEVELOPMENT AND VALIDATION OF ANTHROPOMETRIC
EQUATIONS FOR ESTIMATING LEAN MASS IN GREEK
ADULTS

Chalari E.', Skoufas E.2-2, Kanellakis S.2:3, Androutsos 0.4,
Moschonis G.2, Migdanis 1.3.¢, Migdanis A.%, Papadopoulos I. M.},
Manios Y.2

"Department of Sports Science and Physical Education, Aegean College,
GREECE 2 Department of Nutrition and Dietetics, Harokopio University,
GREECE 3 Department of Dietetics, Aegean College, GREECE * Department
of Food Science and Human Nutrition, Agricultural University of Athens,
GREECE ° Department of Nutrition and Dietetics, General Hospital of
Larissa, GREECE © Department of Nutrition and Dietetics, University of

Thessaly, GREECE

INTRODUCTION: Assessment of lean mass (LM) is important in
both clinical practice and epidemiological research. However,
reference methods, such as dual-energy X-ray absorptiometry
(DXA), are not always available for use in routine clinical practice
or in large-scale studies. The aim of the present study was to
design and validate two simple anthropometric equations for
predictinglean mass, as determined by DXA, in a Greek population.
METHODS: The study included a total of 704 adults, 433 women
and 271 men, aged 18-80 years. Participants were randomly
allocated to a development sample (n = 472) and a validation
sample (n = 232). Anthropometric measurements included body
weight, height, forearm circumference (FC), and middle arm

circumference (MAC). Total body lean mass was determined by
DXA. Multiple linear regression was applied to develop the
equations, with independent variables including sex, age, body
weight, height, and either FC or MAC. Agreement of the equations
with DXA was evaluated in the validation sample using Bland—
Altman analysis and the intraclass correlation coefficient (ICC).
RESULTS: The equation that included FC explained 91.7% of the
variance in lean mass (R> = 0.917, p < 0.001). In the validation
sample, it showed a mean error of 0.196 kg, limits of agreement
approximately +6.56 kg, and ICC 0.979. Correspondingly, the
equation that included MAC explained 91.2% of the variance in
lean mass (R? = 0912, p < 0.001), with a mean error of 0.204 kg,
limits of agreement approximately +6.81 kg, and ICC 0.977.
CONCLUSIONS: The two anthropometric equations demonstrated
high predictive ability and very good agreement with DXA. The
findings support their potential use as simple and practical tools
for estimating lean mass in adults, particularly in clinical and
research settings where direct assessment via DXA is not always
available.

EEVFA14-73

MUSCLE OXYGENATION AND ARCHITECTURE OF THE
BICEPS FEMORIS LONG HEAD DURING STRETCHING IN
YOUNG FEMALE GYMNASTS AND CONTROLS

Kanna D. A.", Bogdanis G. C.!, Panidi I.", Gaspari V., Donti A.",
Evangelidis P. E.2, Terzis G.", Donti O.'

School of Physical Education & Sport Science, National & Kapodistrian
University of Athens, GREECE 2 Medical School, University of Exeter, UK
INTRODUCTION: This study investigated changes in muscle
oxygenation and architectural characteristics of the biceps femoris
long head at different stretching angles in Gymnastics for All
gymnasts and age-matched controls.
METHODS: Eighteen gymnasts (age: 9+0.9 years) and seventeen
physically active girls (9.3+0.8 years) were assessed in biceps
femoris long head muscle architecture (fascicle length, pennation
angle, and the distances from the superficial aponeurosis to the
intramuscular  and deep  aponeuroses) using B-mode
ultrasonography. Muscle oxygenation parameters -oxyhemoglobin
(O2Hb), deoxyhemoglobin (HHb), total hemoglobin (tHb), the
difference between O2Hb and HHb (HbDIFF), and tissue saturation
index (TSI) - were evaluated using near-infrared spectroscopy. All
parameters were measured at rest and during 90s passive
stretching at 70° and maximal hip flexion with the knee extended.
Hip range of motion (ROM) was assessed during maximal stretch.
RESULTS: In both groups, fascicle length increased similarly from
rest to 70° stretch (“42-49%; gymnasts: 7.99+1.13 to 11.32+0.96
cm; controls: 8.04+1.96 to 11.98+1.83 cm; both p<.001) but
increased further at maximal stretch only in gymnasts (+23.6%, to
13.99+1.50 cm, p<.001). Pennation angle decreased similarly in
both groups at 70° (~46-48%; p<.001), with no further change at
maximal stretch; aponeurosis distances remained unchanged
throughout. A significant group-by-condition interaction was found
only for tHb at maximal stretch, with gymnasts showing higher
values than controls (p=.029). At 70°, gymnasts showed significant
reductions in all hemoglobin parameters (O2Hb, HHb, tHb, HbDIFF;
A=-3.47,-2.01, -3.81, -1.80 uM; p<.001), whereas controls showed
reductions only in O2Hb (A=-2.01) and HbDIFF (A=-1.41; p<.03). TSI
showed no significant interaction or group effect (p>.186); a
numerical decrease at maximal stretch was observed in gymnasts
but not in controls, though this within-group trend did not reach
significance. Gymnasts also showed greater hip ROM than controls
(121.2+11.1° vs. 87.7+17.2°, p=.022).
CONCLUSIONS: Young gymnasts showed greater fascicle
extensibility and hip ROM at maximal stretch, alongside a distinct
hemodynamic profile. At 70°, the concurrent fall in O2Hb, HHb,
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tHb, and HbDIff in gymnasts reflects compression-driven blood
volume reduction from increased intramuscular pressure. At
maximal stretch, gymnasts retained higher tHb than controls
despite greater ROM, suggesting blood volume was comparatively
preserved even under greater mechanical demand -possibly a
training-related adaptation in vascular compliance. Unchanged
muscle thickness and pennation angle suggest a near-
isovolumetric state, or a volume change undetected by 2D
ultrasound. These findings point to early mechanical and vascular
adaptations in gymnasts to repeated extreme stretching,
independent of pennation angle or aponeurosis geometry.

EEVFA14-85

H ENIAPAZH TOY KATAMHNIOY KYKAOY KAI THZ
KATANAAQZHZ EAAHNIKOY MNAOYPTIOY ZTON NYXTEPINO
YNNO E®OHBQN AGAHTPIOQN YAATOZMAIPIZHZ

Kpyudi 1.', Mapdkn M., Touprtékng A.!, KAévtpou MN.2, Mntotwvng
n.'

1 5x0An Ertiotriung Quotkhic Aywyric & A9Antiouou, ESvViko &
Kamobiotptakd Mavemniotriuo Adnvav, EAAAAA 2 Department of
Kinesiology, Brock University, St. Catharines, CANADA

EIZATQIH: O Umvog €lval oNUOVTLKOG yla TNV Lyela, TNV aBANTKN
andédoon Kal amokatdotacn. Ta XopOKTNPLOTIKA Tou UTvou
evbéxetal va ennpealovial ano tn ¢Acn ToU KATOUAVIOU KUKAOU,
WOoT000  UeNéteg o€ aBANTpleg eudavidouv  avipatkd
anoteléo pata (Halson et al., Int J Sports Physiol Perform 19: 914—
920, 2024; Taylor et al., Int J Sports Physiol Perform 19: 1491—
1499, 2024). NapdAAnAa, n katavdAwon AAnvikoU ylaoupTiou,
mhovolo oe a-Aaktafoupivn kot Kaleivn, evééxetal va emudpa
Betkd otov Umvo (Silber & Schmitt, Neurosci Biobehav Rev 34:
387-407, 2010), aA\& n emidpacr) tou dev €xeL peletnBel og
aBANTPLEG. ZKOTIOG TNG Mapoloag MeAETNG Atav n Slepelivnon tng
oMnAemidpaocng twv SladopeTikwy GACEWV TOU KOATOUAVIOU
KUKAOU Kol TG KatavdAwong €AnvikoU ylaoupTol o€
XQPAKTNPLOTIKA TOu Vuxtepvol Umvou €dnBwv  abAntplwv
vdatoodaiplong.

MEOOAOZ: H O8lapKELD TOPOUOVIG OTO KPEPATL, N CUVOALKN
Sldpkela UTVOU, N QITOTEAECHOTIKOTNTA TOU UTIVOU, N SLApKela
twv adunvicewv aflohoynbnkav pe Spactnploypddo (ActiGraph
GT3X+) oe 8 £dnPec abAntpleg (15,6+1,3 £€tn, 164,939 cm,
60,845,8 kg) koL oL WpeG KotakAlong kat oduMVIoNg Me
epwtnUatoAdylo. OL UETPACEL Tpaypotonowidnkav — otnv
woppnéla kaL TNV wxpwikn ddaon, xwpig (cuvbrkn gléyxou: CON)
Kat pe katavaAwon eAAnvikoU ylaouptioU (EXP), wg emdoprio
TPW TtV KatdkAton. MapdAAnAa, umoAoyiocTnkav n TPOMOVNTIKA
emBdpuvon Kot n evepyelakn mpocAndn. XpnoluomnoOnke ULKTO
VP OUULKO MOVTEAO pe  emimedo  onuavikotntag  5%.
AMOTEAEZMATA: H mpomovntikr] empapuveon nrav vdpnAdtepn
otnv woppnéia (754,7+139,4 a.u.) €vavtl TG WXPWLIKNAG $Aaong
(630,0+183,9 a.u.,p=0,04,d=0,46), xwpigc Swadopd petafd CON
(656,3+173,6 a.u., kouw EXP (728,4%169,2 a.u., p=0,21). H
evepyelakn mpdoAndn dev SiEdpepe peTtally TG woppnélag KoL g
wxpwikng oaong (p=0,72), evw nAtav uvPnlotepn otnv EXP
(2196+526 kcal) évavtt tng CON (19404565 kcal, p=0,01, d=1,07).
Aev mapatnprbnkav Sladopés peTall twv GACEWV WG TPOG TV
wpa katakAong (p=0,17) kat adumviong (p=0,20), ™ Sldpkela
napapoving oto kpePatt (p=0,88), otn cuvoAlkn SLdpKela UTIVOU
(p=0,58) kat tnv amoteAeopatikotnta Unvou (p=0,16), aveédptnta
and v ouvlnkn. Qotoco, n Sldpkela Twv adunvicewv Atav
UKPOTEPN otV woppnéia évavtl thg wxpwIkAg ¢daong (45,7+10,7
évavtl 56,4+23,4 Aemtwv, p=0,05, d=0,73). Avefdaptnta amd Tn
daon tou KUKAOU, O XPOVOC TOPAMUOVAG OTO KPePRATL rtav
peyaAltepog otnv EXP (478+5 Aemtd) évavtl tg CON (44245
Aemtd) (p=0,05, d=0,73), evw O OUVOAIKOG xpoOvog UTmvou
nopouciaoe tdon avénong (4155 évavt 38314 Aemtwv, p=0,07,
d=0,67). Aev mapatnpnBnkav Stadopég petaéy CON kot EXP otig
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UTIONOLTIEG UeTABANTEG Umvou (p>0.05).
SYMMNEPAIMATA: H wypwwkn ¢don xopaktnpiotke omno
peyahUTepn SLapKeLa VUXTEPLVWV aduTvicewv ard thv woppnéia.
H katavdAwon eMnvikoU ylaouptiol wg embéprmio mpwv Tnv
KOTAKALON PBeATiwoe  EMUEPOUG  XAPAKTNPLOTIKA TOU  UTVOU.
JUVETIWG, TO EANVLKO YLOOUPTL UITOPEL VO QMOTEAEDEL Lot EUKOAN
Statpodikn) emloyr P ToV UMvo, UE otoxo Tt BeAtiwon tou
Unvou oe €onPeg abAntpleg. Aéfelg kAewdld: Moodtnta  Kat
nolotnta Umvou, £édnBot aBANTEG, LETAOKNOLOKY QITOKATACTOON

EEVFA14-87

METABOAH THZ APXITEKTONIKHZ TOY EZQ NAATEOZ
MYOZ ZE AIAQOPETIKEZ TQONIEZ TONATOZ XTHN AzZKHZH
LEG PRESS

Netpdkn A.', Advtn 0., TooUkog O.", Teplhig I'.!, Mroyddvng I. X.!
3xoAn Ertiotriung Quaoikric Aywyric & A9Antiouou, ESviké & KamobtotpLokd
Mavemniotiuio Adnvwv, EANAAA

EIZATQIH: H opXltektovik SOp TwWV HUWV OXETWETOL ME TNV
abAntky andédoon, wotdco N HETABOAR TOU HAKOUG TwV MUKWV
Sepatiwy, NG ywviag mpooducong Toug KaL TOU TIAXO0UG TOU MUOG
oe Ol0dOpeTIKEG Yywvieg apBpwong Kol WUNAKN  MUOTEVOVTLAG
povadag eival avemopkwg HeEAETNUEVN. ZKOTIOG TNG LEAETNG ATV
va aflohoynBoulv oL HETAPBOAEG OTNV OPXLTEKTOVLKY Sour Tou £Ew
TMAQTEOG MUOC Katd Tn MetdBacn amd Béon npeplog (Vmua
KatdkAlon, ywvia yovatou =170°-180°, omou 180°=mARpng
€ktaon), oe 8U0 SLAPOPETIKEG YWVIEG YOVATOU KOTA TNV GoKNnon
niieong noSuwv (leg press).
MEGOAOZ: Fuppeteixav 15 dokipalopevol (nAwia: 23.2+3.8 €n,
Bapog: 68.8+14.3 kg, UWog: 171.3+9.8 cm, 8 yuVaIKeG).
Mpayuatomow}Onke pa cuvedpia otnv onoia aflohoynbnkav ta
OWHOTOUETPIKA  XAPOKTNPLOTIKA TwV  SOKMA{OMEVWY KoL N
OPXLTEKTOVIK Soun Tou £&w TMAatéwg oto 50% (MID) kat 70%
(DIST) TOU MAKOUG TOU UNPOU, UE TUXOLOTIOLNUEVN OElpd oe: 1)
@¢on UG KATAKALONG KAl Ta akpa o€ TApn xoAdpwon (REST)
KalL 2) o avolkt Kal KAEwTt ywvia yovdtou (160° kat 85°,
avtiotolya) otnv acknon leg press oe kaBiot B€on. Ta SeSopéva
avaAUBnKay HE WIKTH TopayovTikr avéluon SlakUpavong Kat
Bonferroni post-hoc test.
AMOTEAEZMATA: To pnkog twv puikwyv Sepatiwv oTo HECO TOU
unpou (MID) auénbnke katd 41.4%+13.6% (a6 6.94cm+0.89cm
oe 9.76cm+1.29 cm, p<0.001, d=2.55) otnv avolkt ywvia, Kat
Katd 68.1%+18.4% (p<0.001, d=3.89) otnv kAewot ywvia o
ouykplon He To REST. 3T0 anmwtepo GKpo TOu pnpou (DIST)
Bp€bnke avfnon TOU MAKOUG TwWV MUKWV Sepatiwv  Katd
37.6%+14.8% (a6 6.73cmz0.88 oe 9.23cm+1.38cm p<0.001,
d=2.16) otnv avolt) ywvia kot kotd 69.8%+18.2% (p<0.001,
d=3.45) otnv kAewot ywvia oe clykplon pe to REST. It ywvia
npooduong umnpée onuavtiky aAAnAemidpaon g MAPAUETPOU
ywviag yovdatou Kat onpeiov Hétpnong oto unpo (p=0.028) yia tv
LP160, pe onupavtkr pelwon katda 20.1% (amd 19.33°+4.22° oe
15.17°£2.50°, d=1.20, p<0.001) otnVv avolt ywvia yovdrtou, evw
oto MID mopatnpAOnke Wn OTOTIOTIKA ONUOVTLKY Melwon Katd
9.5%+18.1% (p=0.200, d=0.63) o€ oUykplon pe TO REST. H
petaBolry g ywviag mpdéoduong amd REST oe LP85 nAtav
TIOPOUOL OTO MECO KAl OTO QMW TEPO ONUEl0 PETPNONG OTO Unpod
(=29.5%+18.6%, p<0.001). Ito MAXOG TOU MUOG UTPEE TapOoLA
avénon amd REST kat otig V0 ywvieg Kat onueia tov PUdC Katd
nepimou 11.0%.
SYMMEPAIMATA: Kotd tn petaBoln tng ywviog tou yovatou ta
Sepdtia empnKUVOVTOL, N ywvia mpooduong HELWVETAL KAl TO
maxog auéavetatl eAadpwc. Ol PeTABOAEG QUTEG TTPOKUTITOUV OO
v Sldtacn Ttou pUOG Adyw aAlayng ywviag yovdtou, o€
OUVSUOOUO LE TNV NTILA LOOUETPLKN) cloTaon yla va dlatnpnBel n
B€on tou modlov otnv Tpéoa.
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H EMIAPAZH TOY TYNOY TOY AOAHMATOZ 2THN METZTH
KATANAAQZH OZYTONOY: AEAOMENA AINO NEOYZ
AOAHTEZ EONIKQON OMAAQN

Zwtnpidng A2, EppavouiA A2, Zwtnpornovlov M.', Nawég 0.
TE9vikO Kévtpo A9AnTikwy Epguvav, OAupmiakd AGANTKS KEvipo AGnvwy,
EANAAA 2 5xoAn Emwotriung @uotkrc Aywyrs & ASAntiouou, ESviko &
Kamodtotpiako Mavemniotiuio Adnvwy, EANAAA

EIZATQIMH: O avwtato¢ Oyko¢ 0&uyovou TOU KATAVOAWVOUV Ta
kUTtapa oty povada Tou  XpOvou  ovopaletal  PEYLOTN
Katavalwaon ofuydvou (VOpeak) kal mapoatnpeital oe cuvORKeg
aoknong. Q¢ o kaBoplotkog (petafy GMwv) Topdyovtog TNg
agpoflog amodoong, n VO,peak Suvartal va Stokpivel peTagd
aBANTWV S510hoPETIKOL AyWVIOTIKOU ETUIMESOU Kol SladopeTIKOU
Trnou abAfuatog. Ikomdg TG Tapoloag MEAETNG Elval va
evromioel T€toleg Slapopég oe Sedopéva mou cuveléxbBnoav amd
VEOUG aBANTEC €BVIKWYV OMASWY, TPOCENBOVIEG YL EPYOUETPLKES
eetdoelg oto EOVKO Kévtpo ABAnTkwv Epeuvwy (9/2025-3/2026)
Kal T(POEPXOUEVOUG oo abAfuata He SLadpopeTIKEG UETABOALKES
QTOLTA O ELG.

MEOOAOZ: AvoluOnkav Sedopéva amd 83 abAntég (nAwLako
€UpoG: 14-25 €tn, cwpatik pada: 66.8 + 11.5 kg, 45 dppeveg), mou
Spaotnplomolovvtay ota £€n¢ abAnuarta: Napdktia MNetood aipion
(n = 4), karate (n = 42), kayak (n = 13), povtépvo mévtablo (n = 12),
MoénAacia Avtoxnc (n = 3) kat lotomAoia (n = 9). YreBAOnoav ot
VEVIKN €€€TOON QMOTOG KOl TPOOSLOPIOTNKE N OCWHATIK TOUG

ovotacn Me TNV péEBoSo NG aéplag TAnBuopoypadiag.
AkoAoUBw¢, olokAnpwoav plo Soklpacia auEavouevng €vtaong
HEXPL e&avtAnong o€ €L6WKO €PYOUETPO

(6ameboepopetpo/kukhogpydpetpo/epyopstpo kayak). H VO,peak
oplotnke w¢ 0 pHeyoAUTepoG HEGOG 30 SEUTEPOAEMTWY EVTOG (SLoU
otadiou &oknong.
AMOTEAEZMATA: H katavouny ¢UAou Sev Silédepe peTall Twv
aBAnuatwyv. To 84.3 % g Slacmopdg otnv VOpeak efnyeitat
oUVOUOOTIKA OO TOUG  TIOPAYOVIEG TNG  OUYKEVIPWONG
awpoodalpivng, TG GANG CWUATIKAG HATaG, Tou GUAOU Kal Tou
tonov abAfpatog. Ot modnhdteg (67.8 + 9.0 mL-kg™-min~') kot ot
nevtodAntég (61.9 + 7.7 ml-kg™-min™)] enébeifav uhnAotepeg
TWEG amd Toug abAnTég mapdktag metoodaipiong (49.4+ 7.1 mL-
kg™-min™"), karate (49.9 + 6.6 mL- kg”"-min”"), wotlom\oiag (52.0
6.8 mL- kg™-min~") kat kayak (49.6 + 7.0 mL- kg”"-min~")] (p < 0.05).
H enidpacn tou tonou abAnuatog otnv VO,peak mopépeive akopa
KaL OTav €KELVN KAVOVIKOTIOWONKE WG TPOG TNV AAUTN CWHATIKA
pata Twv abAntwv (p < 0.001).
IYMMEPAZMATA: Ataypovikoi oxeSlaopoi mou Ba mep\app dvouv
TapakoAoUOnon MepaTépw GUGLOAOYLKWVY TIOPOUETPWY KpivovTtal
amapaitntot yla va StoleukavBel n empépoug ouvelodopd NG
Bloloyikng wpipavong kat TNG MOAUETOUG €feSIKEVEVNG (ava
abAnua) mpomovnong ot mapatnpoUpeveg  SladopEG  otnv
agpofla  kavotnta. H  Snuoupyla Mg OXETKAG  Baong
5eS0UEVWV- EUMAOUTIONEVNG KOl ME OUVOSOUC TAPAUETPOUG
arnodoong- ¢avidlel WG TO EMOUEVO PAUA OTO KUVAYL TWV
aBANTIKWV TOAEVTWV.
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H ENIAPAZH THXZ METM:ZTHZ AYNAMHZ ZTIZ AIAQOPEZ
METAZY NAIAIQN KAI ENHAIKQN £TH MYTKH KONQzH
KATA THN AzZKHZH

Kaotpitoéag A.', Mrtioprog M.", KoUthag A.", ZouAdkng X.!,
Nanadémnoulog L., KwvotavroUAag A.3, ZpAAog H.2, Aima K.,
Zadepidng A’

"Turpa Ertiotripng Quaotkric Aywyric & A9AntiopoU Seppwv, ApLoToTéAELo
Mavemniotiuo Oscoadovikne 2 Tunua Erttotiunc Quotkric Aywync &
AOAntLopoU, Anuokpiteio Maverniotiuo Opakng 3 Turiuo AGANTIouoU Kot
Quotkng Aywyrig, ZxoAn Ertotnuwy Yyeiag, Aegean College, OcooaAovikn
EIZATQIH: To moidld, Katd TNV EKTEAECN UEYLOTWV TIPWTOKOAWY,
TOPOUCLAloUY, EVaVTL TwV eVNALKWY, LeyaAUTEpn avtiotacn otnv
Komwon, kaBwg kat uPnAdTEPN MUIKA KAl XapunAotepn eyk epa kn
ofuyovwon. Mponyolueveg UeAETeG Me ouoxéton kat ANCOVA
€delgav OTL oL mapamdvw nAwklakeg Stadopég Ba prmopovoav va
arnodoBoUv otn UIKPOTEPN MEYLOTN SUVOUN TwV TOLSLWY. IKOTOG
™G peAétng nAtav va Slepeuvniosl tnv emidpacn NG HEYLOTNG
SUvapung ot NAKLAKES SladopeC 0TV KOTIWGN, KOL 0T HUTKA Kot
eykedaLkr) ofuyovwaon (Selktng eykedalikng evepyomoinong). MNa
auto, cuykpiBnkav £€bnpol kol evhAkeg eflowuévol WG TPOG T
péylotn duvapn, kabwg kat EpnPot pe xapunAdtepn Kat eVAALKEG e
uPnNAOTEPN HEYLOTN SUVOUN QO TLG AVTIO TOLKEG NALKLAKEG OUASEG.
MEOOAO:: Awbdeka «Suvatoi-édnPo» abBANTEC kat Swdeka
«aduvapol-avépeg» (14,4+0,3 kot 22,742,3 €TWV) QVILOTOLXLOMEVOL
Katd-{elyn w¢ TPOG TN KEyLotn Suvaun xewpoAapng (MAX), kabwg
Kat évieka «aduvapolr-¢dnBowy katr Swdeka «Suvatoi-avépeg»
aBAntég (24,5%4,3 kot 14,1+0,3 etwv) ektéAecav MPwTtokoAMo 15
UEYLOTWY LOOUETPLKWY OUCTIACEWY XELPOAaBn¢ (3s-clomaon/3s-
XOAaon). Katd to mpwtokoMo ywotav cuvexng kataypadn tng
Suvaung xelpolafng pe xelpoduvououstpo (BIOPAC) kat twv
Selktwv MUIKAG ofuyovwong (kopeouog ofuyovou—TSImuscle,
amofuyovwpévn  awoodalpivn-HHbmuscle) kot eykedaAikig
o&uydvwong (o€uyovwuévn atpoodatpivn-02Hbbrain,
arnofuyovwpévn atpoodatpivn-HHbbrain kat oAk alpoodatpivn -
tHbbrain) ue NIRS
ANOTEAEZIMATA: H MAX &g Siédepe petafy «duvatwv-ebnpwv»
(46,312,2kg) ko «aduvouwv-evnAikwv» (46,4+2,1kg), evw Atav
UIKpOTEPN  oToug  «adlvapoug-edprifouc»  (28,4+0,7kg) kot
peyalltepn otoug «Suvatolg-eviAkeg» (60,3+2,1kg) évavtl twv
undhomwyv  opddwv  (p<0,05). Katd T0 TPwTOKOAO, Oev
napatnpnOnkav onpavtikég Stadopeg HETalL «Suvatwy -ebrBwv»
Kol «aduvapwv-evnAikwv» (avtiotolylopévwy mpog MAX) oto
nmooooto Satipnong tng MAX (81,1+2,1 vs. 81,7+1,2%), oto péco
0po ¢ amoAutng Suvaung (37,1+1,6 vs. 38,3+1,4kg) kat oto
pubud mwong (-1,66+0,17 vs. -1,77+0.11kg/rep) thg MAX. Ou
«aduvapol-¢pnpo» kot ot «Suvartoi-evilikes» Tapouciocav
MEYOAUTEPO KOl MIKPOTEPO TO0O0OTO dlatipnong tng  MAX,
avtioTol o, £vavil TwWV UTIOAOUWVY opadwv (p<0,05). Ot eviAikeg
napouciacav UKpOTepeg TEG TSImuscle évavtl twv edprfwv
(p<0,05), avefoptitwg SUvaung, evw o PuBUOG pelwong Tou
TSImuscle &g Slédepe petafy evnhikwv Kat «Suvatwv-ebrBwv».
Asv mapatnpnbnkav Siadopéc otnv HHbmuscle petafd twv
opddwv. TéNog, oL «duvatoi-evAAlkeg» mapouciacav uPnAdtepn
O2Hbbrain kat tHbbrain évavtt twv «advvapwv-evnAikwv» KoL
«aduvapwv-ednpwv» (p<0,05), evw oL «Suvatoi-¢pnPBol» be
Slédepav ano Kapia opdada.
SYMMNEPAIMATA: H Siadopd otnv KOMwon UETAEy Maldlwv Kat
eVNAIKWV KOTA TNV eKTEAECN UEYLOTWV emavalauBavouevwy
OUOTIACEWV GOlVETOL VO ETNPEAIETOL AUECA OTO TN MEYLOTN
Suvaun. Avtifeta, n avénuévn péylotn Suvaun otoug ebdrBoug
daivetal va PETPLATEL eV PEPEL TIC NALKLOKEG SLadhopEG 0T UUTKN
Kaw eykedbaAikr) ofuyovwaon, xwpic wotdoo va g eaheidel, pe v
NAKia va TTapapével onuavtkog mapdyovtag. Ol mapatnpoUpEeVES
NAkLokeG Sladopég otn UUikh/eykedalikr) ofuyovwaon evoéxetal
va avtav akAoUv gyyevelg Sladopeg petafy maudlwy kot evinAikwv
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oTn PUBULON TNG TOTUKAG OLUOTIKAG PONG, OTOV UETOBOALOUO Kal
OTN VEUPOUUIKN EVEPYOTIOINGN/TOV KEVTPLKO KLVNTIKO EAEYXO.
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ASSOCIATIONS BETWEEN MUSCLE AND PREFRONTAL
CORTEX NIRS-DERIVED THRESHOLDS AND VENTILATORY
THRESHOLDS DURING INCREMENTAL CYCLING

Skavaras P., Myrkos A., Mari M., Spassis A., Douda H., Smilios I.
Department of Physical Education and Sport Science, Democritus University
of Thrace, GREECE

INTRODUCTION: Near infrared spectroscopy (NIRS) provides is a
non-invasive method to monitoring tissue oxygenation during rest
and exercise and could be an alternative method to determine
metabolic thresholds and prescribe aerobic exercise intensity. This
study examined the relationship between the 1st and the 2nd
ventilatory thresholds (VT1, VT2) and the thresholds derived from
vastus lateralis (VL) and prefrontal cortex (PFC) NIRS
measurements during incremental cycling.
METHODS: Fourteen moderately trained students (7 men and 7
women, age: 22.6+1.97 yrs, height: 1.7040.12 m, body mass:
70.51+19.0 kg) performed an incremental test to exhaustion
starting at 50 W and increasing 25 W every 2 min. Tissue
saturation index (TSI), oxygenated hemogobin (O,Hb),
deoxygenated hemoglobin (HHb), and total hemoglobin (tHb) were
continuously recorded over the VL and the PFC using a NIRS
system (Portalite, Artinis). Respiratory gas exchange was
simultaneously measured using a metabolic cart (Quark CPET,
COSMED) and the VE/VO2, VE/VCO2, PetO2 and PetCO2
parameters were used to determine the VT1, VT2. Breakpoints -
thresholds at the time course of the NIRS and ventilatory
parameters were identified using visual inspection (mean values of
two investigators) and the associations and the mean differences
between the NIRS-derived and the ventilatory threshold time
points were examined using Pearson correlations and paired-
samples t-tests, respectively.
RESULTS: VT1 correlated (p<0.05) with VL HHb (r= 0.72), O,Hb (r=
0.67) and tHB (r= 0.55) as well as with PFC TSI (r= 0.74) first
breakpoint. No differences (p> 0.05) were observed at the time
points were VTl and NIRS thresholds were determined. VT2
correlated (p<0.05) with muscle TSI (r= 0.92) O,Hb (r= 0.74), HHb
(r=0.83) and tHb (r= 0.8) and PFC TSI (r=0.93) O,Hb (r=0.91), HHb
(r=0.7) and tHb (r= 091, detected at 13 of the 14 participants).
However, the workload at the 2nd threshold derived with muscle
O;Hb, HHb and tHB, and PFC O,Hb and tHB was lower (p< 0.05)
than the one determined with VT2.
CONCLUSIONS: The results of this study show that VL and PFC TSI
correlate well and do not differ from VT2 and could be used to
determine heavy and severe exercise intensity zones. PFC and
muscle HHb may serve as indexes of VT1 and used to determine
moderate and heavy exercise intensity zones. In conclusion, PFC
TSI appears to be the most appropriate NIRS parameter to use for
both thresholds determination and prescribe all endurance
exercise intensity levels.
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EKTEAEZH ISOMETPIKQN SYZMAZEQN ME KAI XQPIZ
MEPIOPIZMO THE AIMATIKHE POHE: ENIAPAZH THE
KOMNQEHE 5TH NEYPOMYTKH ENEPFOMOIHEH ATOPIQN KAI
ANAPQN

Xptotodouln P.', Zadepidng A.2, Kapakiplou £.', BOAakAng K.',
ZuAAog H.'

T Tunua Ertiotiung @Quotkrig Aywyng kat A9Antiopod, Anuokpiteto
Mavemniotriuto Opakng, EANAAA 2 Turua Ertiotriung Quaotkric Aywyng kat
A9AntiopoU Seppwyv, AptototéAeto Mavemniotruto Ocooadovikng, EANAAA
EIZATQIH: Ztnv mapovoa LeAETN e§eTAoTNKAY OL SLadopEG LeTAEY
MPOEDNPLKWY AYOPLWVY Kol VEWV EVAAKWY avOpwV WG MPog v
nAektpopuoypadky SpaotnploTnTa, TN CUXVOTN TA EVEPYOTIOINGNG
Kat To KatwdAL EVEPYOTIOINONG TWV KWVNTIKWVY HoVAdwyY, KaBwG Kot
OTNV HETAEY TOUG OXEON KOTA TNV EKTEAEDN LOOWETPLKNG CUOTIACNG
TPV KaL HETA artd £€va MPWTOKOAAO HUIKAC KOTIWONG TWV HUWV TOU
nxn pe Kat  xwpig TEEPLOPLOUO QULUATIKAG pong.
MEOOAO:: 3tn peAétn ouppeteixav 13 ayopia (nAwiog 11,31 +
0,83 egtwv) kat 13 evihikeg avdpeg (nAwkio: 21,09 + 1,92 £t), ot
omoiot é\afav pEpog oe SU0O TMELPAPATIKEG CUVONKEG pe TuXaALiQ
OELPA. € KABE OUVONKN Ol CUMUETEXOVTEG EKTEAECAV 15 UEYLOTEG
LOOUETPLKEG  XEpOAaPEéG Sudpkelag 3  SeutepoAémtwy, Me 3
SevutepoOlenta SLEAeLpa. Eva AemTO MPLV KoL HETA TO MPWTOKOAAO
KOTIWONG, Ol CUMMETEXOVTEG EKTEAECQAV ML LOOWETPLKN clormach
o€ tpaneloeldeg oxnpa, mou mep\apPfave avénon tg Suvaung
and 1o 0 éwg t0 50% TNG HEYLOTNG EKOUOLAG LOOUETPLKAG SUVOUNG
(MEIA) oe 5 Obeutepolemta kat  Swatipnon gy 15
SeutepOlemta. ITn o cuvONAKN €DAPUOCTNKE TIEPLOPLOUOG TNG
QLUOTLKAG PONG HECW ELSLKNAG TIEPLXELPLSAG, KOTA TNV SLAPKEL TWV
15 péylotwv enavaAiPewv. Kab’ 6An t Sidpkela twv cuvOnkwv
npaypatorol|Onke  ouvexng Kataypadn TG TOPAYOUEVNG
LOOUETPLKAG  SUvaung MEOW  XELPOSUVAUOMETPOU KAl  TNG
nAektpopuoypadikig dpactnplotnTag TWV HUWV TOU TAXN.
ANOTEAEZMATA: H S0vaun pewwdnke (p=0,001) and emavaAndn
o€ emMavAANYPn KoTA TG UEYLOTEG LOOUETPLKEG OUCTIAOELG KOL OTLG
800 ouvOnkeg pe T pelwon va elval peyolltepn otn ouvOnkn
TMEPLOPLOMOU TG  awatikng pong (p= 0,001), xwpilg va
napatnpnBolv Slddopeg HETALY TWV NAKIOKWY OpaSwyv. Katd
clonaon oto 50% NG MEIA petd omd tnv €eKTEAECnH TOU
MPWTOKOAOU, oL eVAAIKEG Ttapouciocav onuaviikd vPnAotepn
nAektpopuoypadiky Spactnplotnta (p= 0,006) kot udnAotepn
oUXVOTNTA EVEPYOTIOINONG TWV KWNTIKWV povadwv (p= 0,014) oe
oUYKPLON UE T ayopla aveEaptTwg ouvOnkng. Emiong, petd amo
v ektéleon tou mpwtokdAAou Sev mapatnpnOnkav Siadopég
(p>0.05) petall twv SV0 NAKIOKWY OHASWY OTI OXECELS METAEY
ToU peyéBoug Ttou Suvauplkol evépyelag Kal Tou KatwdAlov
EVEPYOTIOINONG TWV KWNTIKWV HOVASWVY KAl TNG OUuxXvOTNTaG
gvepyomoinong Toug Katd tn cvuomacn oto 50% tng MEIA kaBwg
Kat oto KatwAL €evepyomoinong TWV  KWNTIKWY  HOVASWV.
SYMMEPAZIMATA: To TPWTOKOAO HEYIOTWYV  LOOUETPLKWV
OUCTIACEWV TIPOKAAECE TOPOUOL Helwon TG duvaung ot dvo
NALKLOKEG OUABEG, EVW O TIEPLOPLOUOC TNG ALUATIKAG PONG EVioXuoe
™ Melwon ™G mapayopevng Suvaung. Katd tnv umopéylotn
LOOUETPLKN oUOTACH TPLV KAL META TO MPWTOKOAAO KOTtwaong, ot
evAlkeg mapoucioocav vPNASTEPN ouXVOTNTA EVEPYOTIOINGNG TWV
KLVNTIKWV HoVAadwyv, oe oUyKpLon e Ta Mpoédnpa aydpla ya va
avtlotaBpuicovv mBava peyoAltepn MepLdePIKr KOTwON 1 TV
gvepyomoinon MIkpOTeEpOU aplOpol KNTIKWY Hovadwy. AEEeLg
KAeWSLA&: nAwkia, SUvVan, KNTIKA Lovada, VEUPLKO cUoTnH
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EXERCISE IMMUNOLOGY IN SYSTEMIC LUPUS
ERYTHEMATOSUS: A SYSTEMATIC REVIEW OF
IMMUNOLOGICAL AND INFLAMMATORY BIOMARKERS

Xanthopoulou V.!, Mitropoulos A.?

'International Hellenic University, Physiotherapy, GREECE, 2Sheffield

Hallam University College of Health Wellbeing and Life Sciences,
Department of Nursing and Midwifery, ENGLAND

INTRODUCTION: Systemic Lupus Erythematosus (SLE) is a chronic
autoimmune disease characterised by immune dysregulation,
complement consumption, and increased pro-inflammatory
cytokines. Exercise has been proposed as an intervention that may
modulate these pathways and improve cardiorespiratory fitness.
The aim of this systematic review was to synthesize evidence on
the effects of exercise on immunological and inflammatory
biomarkers in people with SLE, with a secondary aim of evaluating
its impact on cardiorespiratory fitness.
METHODS: This systematic review was conducted following
PRISMA guidelines. A comprehensive literature review was
conducted in PubMed, Scopus, and CENTRAL from inception to the
31st of December, 2025. Eligible randomised control trials (RCTs)
and non-randomised control trials (non-RCTs) evaluated the
effects of exercise onimmunological and inflammatory biomarkers
in adults with SLE. Two reviewers independently screened studies,
extracted data, and assessed risk of bias using RoB 2 and ROBINS-I
V2. Due to high heterogeneity, a meta-analysis was not conducted.
RESULTS: A total of five studies, comprising 133 women, were
included. Interventions of moderate-intensity aerobic exercise
showed mixed effects on inflammatory and immunological
biomarkers with a general tendency towards reduced systemic
inflammation and favourable immune regulation, although most
changes were not statistically significant. Significant reductions in
C4 and increases in regulatory cytokines (IL-10, IL-22) were
reported. Small, insignificant improvements in VO2peak were
observed in two studies. Risk of bias was high or raised some
concerns in the RCTs, and was critical or moderate in the non-
RCTs.

CONCLUSIONS: Moderate-intensity aerobic exercise appears
capable of favourably modulating selected inflammatory and
immunological biomarkers in people with SLE, particularly those
with inactive or mild disease. However, the small number of
studies limit firm conclusions, and future research is needed to
investigate the impact of exercise on inflammatory and
immunological response in individuals with SLE.
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AZIOAOTHZH NOIOTHTAZ ZQH: KAI DYZIKHZ KATAZTAZHZ
AZOENQN ME MH EIAIKO XPONIO NMONO 2THN Oz®YiKH
MOIPA: ZYTKPIZH XEIPOYPIKHZ ANTIMETQMIZHZ KAI
ZYNTHPHTIKHZ OEPANEYTIKHZ AZKHZHZ AYNAMHZ

Aoukag MN.', TouAa A.", Meppakog I.!, utov A.2

" Mavemniotruto Autikr¢ ATTLkrg, ZxoAn Atotkntikwv, OLKOVOULKWY Kot
Kowvwvikwv Emtatnuwv, Turuo Atoiknong Emtiyetpricewv ? ESviko kat
Kamodiotpiakd Mavemniotriuio AGnvwv, latpin ZxoAn, Turnua Moplakrig kot
E@apuoouévng @uotoroyiog

EIZATQMH: O un €8KOG XpoOviog movog otnv ooduiky poipa
(NSCLBP) amotelel kUpla attio avamnpiag maykoouiwg (Poder et
al., 2020), ue coBapéc erumtwoelg otny ototnta {wng (HRQoL) kat
v owovopia. (Chang et al, 2024). H emdoyn petafd
XEPOUPYLIKAG KAl CUVINPNTIKAG TOPEUPRAONG OIMOTEAEL KEVIPLKO
ntua oty abAnTKA €TLOTAN KOL TV anokatdotacn. (Hayden
et al., 2021).
MEGOAOZ: H a&loAoynon t¢ HRQoL, tng dpuoLkng KataoTaong Kal
Tou movou oe 420 aobeveilg, ouykpilvoviag Tn XELPOUPYLKNA
QVTLHE TWTILON ME TN Bepameutiky doknon Suvaung oe opilovta 6
unvwv. Ol CUPPETEXOVTEG Xwplotnkav o 800 opddeg: Oudd a AX
(Xepoupykry  kar  QuowoBepameia, n=210) kot Opado Al
(Tupvaotky  kow  QuokoBepameia, n=210). H Opdda AX
aglohoynBnke mpwv (AXa) kat 6 PAVEG HETA tnv eméuPaocn (AXB),
evw n Ouada Al mpwv (Ara) kot 6 UAveg petd tv mapéuBacn
(ArB). XpnowomowBnkav ta epyaleia EQ-5D, Pain Board Scale kat
T0 otabuopévo ota eMNVIKA& Sedopéva CoPaQ.
AMOTEAEZMATA: 3tnv opdda tng Oepameutkic doknong
Suvapng, mopaTNPNONKE OTATIOTIKA oNUAVTLKN dladopd o oxéon
ME TNV opada TG XEPOUPYLIKAG avtetwriong (p < 0.05) otnv
Aettoupytkn amokatdotacn (p < 0.001) Twv acBevwy, otnv powon
Tou KwnatohoywkoU $poBou Katd thv SLAPKELD TWV CUVESPLWV KaL
otV Beitiwon g Svvaung (p < 0.002) . MO GCUYKEKPLUEVQ, N
opada AX epdavice TaxUTEPN UElWON TOU TIOVOU Bpayumpobeopa
(EQ-5D, p < 0.002) oe oxéon Me 6 MAVEG TP WOTOCO,
ouyKpivovTog TO AMOTEAEC Lol e TNV opada Al Adyo g BeAtiwong
™m¢  ¢uowkng katdotaong (Muikn  Svvaun, puikn  avtoxn,
Aettoupykotnta) eixe uPpnlotepn avadepouevn mooTTa WAS
Kat pHUWON CUUMTWHATWY — EMUTAOKWV amokatactacng (p <
0.005). H cuykplon LeTol TwV opadwyv (AXB vs AIB) dev avédele
OTOTIOTIKA ONUOVTIKEG Sladopég otnv HRQol, umodnAwvovtag
KAWLKA Llooduvapia twv dUo Tpooeyyicewv Kat ot U0 OpASEG.
To CoPaQ katéypale onuavtikd xaunAOTepo OLKOVOULKO $OpTO
otnv opada (p < 0.002) Al, AOyw TOXUTEPNG EPYOCLOKNG
eMavEVTagng, Twv AlydTepwy TOAVOTATWY UTOTPOTIAG OANA Kat
™ pokpompoBeoung oAayng kat BeAtiwong tng moldtntag {wWNg.
IYMMEPAZIMATA: TOCO n XEPOUPYLKA OCO KOL N CUVINPNTLKNA
avtipetwrnion  PBedtiwvouv tv  HRQolL otoug 6 pAvec. H
efatopkevpévn  Bepameutiky doknon SUvapng UTEPEXEL OTNH
BeAtiwon ™G ¢uoKAG Katdotaong HECW TNG PBLOXNUIKAG Kot
EUBLOUNXAVLKAG TIPOCOPLOYNG TOU CWUATOG ToU TPpoodEpeL éva
OTOXEUMEVO EEATOUIKEUMEVO QOKNGLOAGYLO, KLVNTOTIOLWVTOS TOUG
dUOIKOUG  PNXOVIOHOUG  €mMOVAWONG TOU  OWHOTOG KOl
QVTILE TWTTIZOVTOG TOV TIOVO HNXOVLKA. AUTO KOBLOTA TNV Aoknon
QVAVTIKOTAOTATO TUAWVA Kal OXL QmmAWC EMKOUPLKH AUon otn
Slayelptlon g xpoviag oodualyiag kat otn pelwon Tou €upecou
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KOOTOUG, QMOTEAWVTAG TNV TPOTUNTEQ TPWTN €mAoyn oTn
Slayxeiplon tou NSCLBP.

EEVFA14-25

H 2YMBOAH ANOGPQMNOMETPIKQN KAl AYNAMIKQN
MAPATONTQN 2TH TQNIA AMATQrHz TOY rONATOZ ZE
AOAHTEZ KAl AOAHTPIEZ

XatinnAioag B.!, MavdaAidng A.'

! ZxoArj Ertiatriung @uotkric Aywyric & AdAntiopou, EGviko &
Kamoébiotpiakd Mavemniotruio AGnvwv, EAAAAA

EIZATQIH: H auénpévn amaywyr g KVAUNG KAtd To HoVOToSIKO
KdBlopa, poll pe tnv mpocaywyn Kol €0w oTpodr Tou pHnpou,
aroteAoUV BACLKEG CUVIOTWOEG TG SuVALKAG BAalooyoviag evog
KvnTtkoU poTifou TOU €XEL CUCXETWOTEL Me TNV TPOKANCN
TPOUMOTIOPWY OTO yovato (T.X. KAKwon mpocblou XlaotoU
ouvbéopou). Mponyolpeveg HEAETEG £xouv Seilel OTL ol aBANTPLEG
elval TLo emppemeig o€ TETOLOUG TPOAUUATIOHOUG TIBaVOV AOyw NG
HeYOAUTEPNG amaywyn ¢ KvAUNG Tou gudavidouv o’ ot ol
abAntég (Graci et al., Gait Posture 36: 461-466, 2012). To yeyovog
aQUTO  £€XeL OUOXETOTEL He Olodopég oTa  OVOPWTIOUETPLKA
XQPQAKTNPLOTIKA TNG TWEAOU, OMwG To SlaTpoXaviiplo TAGTOC
(Pantano et al.,, Clin Biomech 20: 966-972, 2005). Qotooo,
TP AUEVEL aSLEUKPIVIOTO KATG TIOCO Ol PUEC Tou TpooduovTal
otov peilova TpoxavTnpo Kol £wg €va BaBuod emnpedalouv N
Suvauikn BAatcoyovia, cuppetéxouv ot Sladulikéc Sladopeg
¢ amaywyng g kvAung (Alzhrani et al., Int J Environ Res Public
Health 18: 1-11, 2021). Ikomdg tng mapouvcoag HEAETNG ATAV N
Slepevvnon twv Sladopwv otV amaywyr ™G KVAUNG METaly
abAntwv kot  aBAnTpuwv, eEAéyxovtag TNV emidpacn  Tou
Slatpoxavtplou TMAATOUG KAl TNG LOOMETPIKAG SUvaung twv
ATy WYWV Ko €fw oTpodEWV ToUu Loxiou.
MEOOAOZ: ItnVv mopoloa UEAETN cuppeTelxav 39 uylelg aBAnTég
(n=19) «kat aBAAtpleg  (n=20) opadikwv abAnudtwv  (TLY.
nodoodatpo, kohaboodaipon). H amaywyn TNG  KVAUNG
kaBopiotnke pe t™ Nwvia MpoPoAng tou MNévatog oto Metwriaio
Eninedo (TMITME) katd Ttnv ektéAeon TEVTE HOVOTOSIKWY
KaBlopdtwy pEylotou elpoug e otabepr] tayutnta ektéleonc. H
pétpnon tg MIME mpaypatonowtibnke pe Vo PLvteoKApEPEC
tonoBetnuéveg kabeta oto mpocBomicBlo kol To peTwTLAiO
emninedo Twv SOKIHAlOUEVWY OE artOoTAch 2 m OO TO KEVIPO TNG
TepLoxn eKtéAeong TG kivnong kat oe UYPog 0.6 m amd 1o £6adog.
OL KAuEPEG NTaV ouVEEedepéveg e pLa TAatdopua Kataypadrg
TEAUOTLOlWY TILECEWV KOL EVEPYOTIOLOUVTIOV CUYXPOVIOUEVA QIO
v kivnon twv Sokalopevwy. To Slatpoxavtiplo TAGTOG
afloloyndnke péow TOXVUUETPOU, EVW N LOOWETPLKA SUvaun twv
AMOYWYWV Kol TwV €Ew oTpodéwV MUWV Tou oxiou pe PndLakd
Suvapopetpo. Ta dedopéva avaluBnkav e thv dappoyr TpLLV
EexwpLoTWV P OUULKWY MikTwv Movté Awv (TMMm).
AMOTEAEZMATA: H IMIME 8gv oxetiletal onUavTKa pe to ¢pUAo
oto kupiapxo (aBAntég:-10,0746.85; abAntpleg: -11.85+6.01) kau
0T0 un-Kuplapxo okéAoG (aBANTEG:-9.69%5.13; abAntpleg: -
9.4516.06), Tnv MAeUpPQd, TO Slatpoxavinplo MAATOG KaBWE KAl TNV
LOOUETPLKN SUVOUN TWV amaywywVv Kal €€w oTpodEéwv Tou Loxiou.
Eniong, &ev SlamotwBdnke onuavtik aAlnAemidpacn HeTalL
dUAou Ka TIAEVPAC.
SYMMEPAZIMATA: H IMIME ¢aivetat va givat avefdptntn anod 1o
$UAO Kal TNV MAEUPA TOU CWLATOC, EVW TO SLATPOXAVTHPLO TAATOG
KAl N LOOUETPLKY SUVOUN TWV amaywywv Kat £€w otpodEéwv Tou
Loxlou 6ev daivetal va cupBAaNouv onuavTikd otn dltakluavorn
™G otoug abANTEC Kat TG aBANTPLEG TNG MEAETNG.

EEVFA14-26
EQDIKTOTHTA THZ AIAAEIMMATIKHZ AZKHZIHZ YWHAHZ
ENTAZHZ £E ATOMA ME KAPKINO MPIN, KATA TH
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AIAPKEIA KAl META TH OEPANEIA KAPKINOY:
2Y2THMATIKH ANAZKOMHZH KAl META-ANAAYZH

Kapvépou K.!, ZavBorovAouv B.%, skolpag A. Z.", Holborn C.3,
Newton E.2, Toaptooupn A.%, KouhouBdpng MN.!, Copeland R. J.2

" Sports Excellence, 1st Department of Orthopaedic Surgery, National and
Kapodistrian University of Athens, Athens 12462, GREECE ? Department of
Physiotherapy, Faculty of Health Sciences, International Hellenic University,
Thessaloniki 57400, GREECE 3 Advanced Wellbeing Research Centre,
Sheffield Hallam University, Sheffield S93TY, UNITED KINGDOM * Frontier
Science Foundation — Hellas, Athens, GREECE

EIZATQIH: H SwoAsepupotiky  doknon uvdnAing évtaong (high-
intensity interval training, HIT) &lepeuvdtal oloéva Kol
TMEPLOCOTEPO WG OTPATNYLK GOKNONG YloL GTOMO HE KOpPKivo.
Qotooco, n edwrotnta (feasibility) g edappoyng g otig
Sladopetikég dAoel NG oykoloylkng bpovtidag Sev  €xel
arnocadnVioTtel TANPWG. ZKOMOG TNG MAPOUCAG CUCTNHATIKAG
avaokomnong Kol MeTo-avaAuong Atav N afloAoynon g
ebtdTNTOG Kat TNG aoddlelag noapepPfdacewv HIT og eVAAIKEG e
KapKivo TPlV, Katd T OldpKeEld KAl UETA T Bepameia.
MEOOAO:: H oOuOCTNUOTIKA OvaoKOTnon Kol Meta-avaAuon
npaypatoroiBnke olpdpwva pe TG KoteuBuvTApleG 0bnyieg
PRISMA kot katoxwpilotnke oto PROSPERO (CRD420251085714).
Mpaypatomnow}Bnke avalntnon otg Pacelg dedopévwyv PubMed,
Scopus kat Web of Science amd thv €vapén Asttoupyiog toug £wg
g 31 AekepPpiou 2025. ZuumepAndOnkav peAETEC  TOU
adopovoav eVvAALKEG Ue Kapkivo, edbapuolav mapéuBacn HIIT kat
avédpepav  Seikteg ediktotntag. Ta mocootd otpatoAdynong,
MPOOHAWGONG OtV TAPEUPOON Kol amoxwpnong urmoloyiotnkav
avd HeAETn pe 95% Slootipata eumotoolvng (95% AE) kat
oUVOUAOTNKOV HE HOVIEAQ TUXQIWV ETUOPACEWV KOl EKTLUNON
TEPLOPLOMEVNG MEYLOTNG TiBavodavelag. O kivbuvog pepoAndiog
aflohoynBnke pe ta epyoleia ROB 2 yla TG TUXOLOTIOLNUEVEG
eleyxoueveg peAéteg kaw MMAT ylo TG HN  TUXOLOTIOLNUEVEG
UeAETEG, evw N BePatdtnta twv tekunpiwv afloloynbnke pe
pébodo GRADE.
ANOTEAEZIMATA: SuuneptAnydOnkav 22 peNETEG, e OUVOALKA 559
OUUUETEXOVTIEG 0TI ouadeg HIIT. H cuvbuaopévn ektipnon tng
otpatoAoynong ntav 57% (95% AE: 41-72%, 20 peh€teg), Tng
npoonAwong otnv mapéppaocn 91% (95% AE: 86-95%, 21 UeAETeC
Kat g amoxwpnong 11% (95% AE: 0,06-0,16). H otpatoAdynon
MAPOUCINOE ONUAVTIK ETEPOYEVELA, EVW N TPOCHAWGCN KOl N
anoxwpnon napouaciacav UETPLAL ETEPOYEVELQL Aev
mopatnERONKAV OTOTIOTIKA ONUAVTIKEG SladopEC oTIG avalUOELS
UTIOOUAS WV WG TPOG ToV OXeSLACUO TG HEAETNG, To TepBaAiov
edappoyng g mapéuBaong, ™ ddon g Oepameiag A T
ouxvoTNTA TG doknong. AvemBupnta cupBavta avadbépbnkav ot
€8 peléteg, xwpic va kataypadolv coPfapd avermBiunta
ouppavta.

SYMMNEPAIMATA: H HIIT daivetat va amotelel € bkt kat acdaAn
popdn Aoknong yla Atopa HE Kapkivo oe OAo to dAopa Tng
oykoloykng ¢povtidag. Qot6c0, TO TOCOOTO OTPATOAOYNONG
TOPAUEVEL HETPLO KAl Ta eupniuata  XpnAlouv  TPOOEKTIKAG
epunveiag AOyw NG €tepoyévelag, tou KwdUvou pepoAndiog kat
™¢ neploplopévng Befatdtntag twy SlabEoipwy Tekunpiwy.

EEVFA14-33

O POAOZ THZ AZKHZHZ/AMNOKATAZTAZH: :TH
ZEZOYAAIKH AYZAEITOYPIIAKAPAIAITEIAKQN AZOENQN
AMakioZoylou M., Adpog K.2

" Nogokopeio Swtnpia, EANAAA 2 latpikr ZxoAn MNavemniotnuiov ASnvwv,
EANAAA

EIZAFQMH: H oefouaAikry SuoAeltoupyla amoTeAel ONUAVTIKO
TAYKOOULO TIPOPBANUA UYELaG TTOU €MNPEATEL TN CUVOALKN TtoloTnTA
{wNAG KoL OuVOEeTal OTEVA ME TAPAYOVTEG KOPSLAYYELOKOU
Kwélvou. H «kablotk Twh KAl N QVETOPKAG OCWHUATIKA
Spaotnplotnta £xouv amodelxBel emBapuvtikol mapdyovTteg yla
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v kapdiayyelakn kat t osfoualikry Asttoupyia. AviiBeta, n
TAKTIK doknon oupBdAAet otn Swatripnon g evdoBnAlokng
uyeiag, ot PBeAtiwon TNG ALUATIKAG PONAG Kat otnv mpoAndn tng
OTUTIKAG OuoAettoupyiag. H Tmopoloa HeAéTn eotldlel otn
Slepevvnon TOU  POAOU  TNG OWMOATIKAG AOKNONG KOl NG
anokataotac ng ot BeAtiwon g kapdlayyelakng tkavd TnTag, e
ev60OnAlakng Asttoupyiag Kot TG 0£0UVOALKAG LYELOG ATOUWY UE
KapdLayyeLak a voonuata.
MEOOAO:: H epyacia amotehei avackomnon g 6lebvolcg
BiBAoypadiog. Tuvolikd avodUuBnkav 190 €MIOTNUOVIKEG TINYEG,
€K Twv omolwv 161 oxetilovtav Aueca Ue To UTO €€ Taon Bépa. OL
TinyéG mponABav amd KAWIKEC KOL TIELPOUOTIKEG UEAETEC TOU
SlepeuvolV TN OUOKETION TNG AOKNONG ME TNV KapSLoyyeLakn
Aettoupyia, tnv evéoBnAlakn amdkplon Kat Tn oTUTIKA Asttoupyia.
AMOTEAEZMATA: Ta dedopéva katadeikviouv aAAnAocuoxETion
HETaL KapSlayyelakng kat oefoualikng uyeiog. H oefoualikn
Suohettoupyia pnopet va BewpnBel mMpoyvwoTikdg mapdyovtag yio
v kapdlakn avemdpkela  KabBwg N CupMTwpAtoAoyia
ekSnAwvetal vwpitepa. EmumAéov dpaivetal OTL N TAKTIKY CWHOTKA
Spaoctnpotnta BeAtiwvel tv evdoBnAlakn Aettoupyio péow
avénong g PBodlabeouotnrag tou povoéeldiou tou alwtou,
pelwong tou ofeldwTikoU OTPEC Katl puBuong Twv dGAeypovwdwy
SelKTWV.

SYMMEPAZIMATA: H doknon amoTtelel onupavTiky Bepameutikn
npoogyylon un GapUaKOAOYIKAG TapEUBacng otn oceEOUOALKN
QVLKOVOTNTA TIOU TIPOKOAE(TaL amo kapdlayyelakr voco. H nAma,
eAeyxOuevn Katl TPooSeuTIKA aufavopevn AaBAnon BeATlwvel Tt
oe€oualikn Aettoupyla Kot {WTIKOUG OEIKTEG TOU OPYOVIOHOU EVW
MpoAyetal n cwpatkn kot Puyikn gvetia, kabBlotwvtag T Bactko
nuAwva poAnding kot Beparmeiag tng vooou.

EEVFA14-44

MEIQMENH NPOZAPMOTH THE MYTKHZ AYNAMHES KAI
IZXYOZ THN NMPOMONHZH ZE N'YNAIKEZ ME
YMNOO®YPEOEIAIZMO

Ikapnapdwvn B.!, Mroydavng . X.!, Maoctopdkog I.2,
ArnootoAiéng N.'

sxoAn Ertiatriung @uotkric Aywyric & AdAntiopou, ESviko & KamodbiotpLako
Mavemnotiuto ASnvwv 2 latpikr SxoAr, SxoAn Erntotnuav Yyeiag, ESviko &
Karoébiotpiako MNavemniotruto AGnvwv, EAAAAA

EIZAFTQIrH: O Bupeoeldric adévag Stadpapatilel onuavtikd poio
oTn PUBULON BACIKWY AELTOUPYLWY TOU OPYOVLOHOU OTWE KOL TNG
MUTKAG Aettoupyiag. O umtoBupeoeldlopdg ivatl pa Statapay tou
Bupeoeldn adéva kal xopoktnplletal amd MELWMEVN Tapaywyn
BupeoelSikwyv oppovwy. O uTOBUPEOELSLOUOG EXEL CUCKETIOTEL HE
Slatapaxég ™G MUIKAG Asttoupylag. MapdAAnAa, n mpormovnon
QVTLOTACEWV UE OApaTa BeATLWVEL TN MUIKA XL Kal S0vapn, Kat
TauToxpova eivat pa eUKOAN popdn mpomdvnong mou dev araLtel
€€elOIKEVIEVO XWPO Kat €EomAlopd. Qotdoo, meploplopéva eivat
ta Oedopéva oOxeUKA pe TNV emidpacn TG TPOMOvVNONgG
QVTIOTOCOEWV  ME  OOKNOELS OAUATWV  OE  YUVOLKEG  ME
unmoBupeoelSLOpO. koMo NG HeAéTng ATav va SepeuvnBel n
enibpaon TPOMOVNONG OVILOTACEWV HE OOKAOELS OAUATWV OTN
MUTKA SUvapn Kat oy YUVALKWY LE UTTOBUPEOELSLOMO, CUYKPLTIK A

pe uyLelg YUVaiKEG.
MEOOAO:: 3tn pelétn ouppeteiyav 12 yuvaikeg pe
unoBupeoeldlopd  (HYPO), oL omoieg Adupavav  xpovia
dopuakev Tk aywyr  (nAwia: 30,67 +552 £tn, BMI:

22,61+1,38kg/m?), kot 12 yuvaikeg (CONTROL), xwpic AANeg
nabnoelg, cUUMEPNOUPBAVOUEVWV XPOVIWVY I UN UUOOKEAETIKWV
Swatapaywv (nAwkia: 31,17+ 3,97 €, BMI: 22,48 + 2,8kg/m?). OL
800 opddec ouppeTElYaQv OE  TPOYPAMUMO  TIPOTIOVNONG
avtlotacswv dVo dopég v eBdoudda yia 6 eBSouddeg. I kdbe
ouvebpia ektehovoav Katakopud o GApaTa Le avTiBetn kivnon Kat
enavaAieLg timou power grip yla thv evéuvauwon tg AaBng pe
™ XPNON HIKPNG EAACTIKAG MMAAag. Mpwv Kal HETA omd TV
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napépPBacn, OAeg¢ ot Sokipalopeveg aflohoynbnkav  otnv
XEpoSuvapopétpnon koL otn Sokwacia Countermovement Jump.
H olykplon HeTafl Twv METPROEWYV Tipaypatono|Bnke pe ANOVA
2x2 repeated measures. Emuthéov, yla Slodopeég HETOEL TWV
opadwv mpayuatorolOnke t-test avefdaptntwv Selypudtwv oTO
moc0o0otd petafoAng twv petafAntwv. To eminmedo OTATIOTIKAG
ONUOVILKOTNTOG oplotnke oe a < 0,05.
AMOTEAEZMATA: To Uo¢ GApatog auénOnKe oNUAVTIKA Kol OTLG
800 opadeg (p<0,002), pe v opada CONTROL va emituyydvel
Suthdota avénon ouykpltkd pe tnv HYPO (6,9%, vs.14,3%, p=
0,023). H puikn Suvaun otn xewpoduvapopétpnon auénbnke
ONUAVTIKA Kat ot U0 opddeg (p<0,001), pe tnv opdda CONTROL
va epdavilel duthdola avénon oe oxéon pe tv HYPO (5,81 vs.
13,3%, p=0,016).
SYMMNEPAZIMATA: Ouv yuvaikeg pe umoBupeoelSlopo eiyav
MPOCAPUOYEG 0T MUikR  SUvaun Kat woxy META amd v
npomovnon, Onw¢  ddavnke a6 v aflohdynon NG
XEPOSUVAUOUETPNONG Kol Tou UYoug GApaTog avtioTolyo.
Qotd00, OL MPOCAPHOYEG ATAV XOAUNAOTEPEG, CUYKPLTIKA UE TIC
UYLelg yuvaikeg. Tuvenwg o mMANBuopdg autdg Ba Atav KaAd va
SéxeTol £EQTOULKEVUEVO TIPOYPOAUUA TIPOTIOVNONG OTO OO0 va
AapBdavetal umOPLV N UELWHEVN TIPOCOPUOYN OTn MUTKA SUvaun
KOl oYU HETA Qo AoKNON QVILOTACEWV.

EEVFA14-45

KINHTIKEXZ AEZIOTHTEZ KAl AEIKTHZ MAZAZ :QMATOZ:
MIA AEITOYPIKH ANAAYZH KAI MAPEMBAZH :TO
2ZYNAPOMO PRADER — WILLI

TpuavtaduMou E.!, Acwvitou K.!, AouAkepidou A.', Xapitou Z.',
IkopS&iAng E.!

sxoAn Entiatriung Quaoikric Aywyric & A9Antiopov, ESviko &
Kamodtotplako Mavemniotriuio AGnvwv , EAAAAA

EIZATQIH: To cuvépopo Prader-Willi (PWS) amotelel pia omavia
VEVETIK Slatapayf HME Y0P OKINPLOTIKA, OMWE MUIKA UuTotovia,
MeTABOAKEG SUOAELTOUPYIEG, YVWOTIKEG SUOKOALEG Kal €vtovn
unepdayia, n omoia cuxvd odnyel oe coPapr mayvoapkio. Ot
MapAyovieg autol emnpedlouv CNUAVTIKA TN UGCLKN KOTAOTOON,
TLG KLVNTIKEG S€ELOTNTEG KaL TN AELTOUPYLKN QUTOVOU I TWV ATOUWY
pe PWS. Ikomog tng moapoloag MeAETNG Atav n afloAdynon tng
duoLKAg Katdotaong evniikwv pe PWS, n Stepelivnon g oxéong
peTtafy Kivntikwy deflottwy kat Asiktn Malag Zwpatog (BMI),
kaBwg kat n e&taon ™G enidpacng evog TMPOCAPLOCHEVOU
TMPOYPAUMOTOG  AOKNONG OTn  AELTOUPYLKA  TOUG  LkaAvATNTA.
MEGOAO:: Itnv épeuva ouppeteixav 4 evrilikeg (3 avépeg, 1
yuvaika) nAwkiag 27-32 etwv pe Siayvwon PWS kat vontkn
avarnpla, woelovpevol Tou  KEEMEA  «Opilovteg». O
GUUMETEXOVTEG Ywplotnkav ot oudda mapéppaong (n=2) kou

opada eléyxou (n=2). H afoAdynon mpaypatonow|Onke He
oxebloaopo pre— post, TmeEpaUPAvovVTOG avOPWTTOUETPLKES
petproelg  (Bapog, UWYog, BMI) kot Sokipooieg  uOLKNG

katdotaong tng déoung EUROFIT (Flamingo Balance Test, Sit and
Reach, Sit-Ups, Plate Tapping, Shuttle Run 10x5m, Beep Test,
Standing Broad Jump). To mpoypaupa moapéppacng Supknoe 2
unAveg (2 dopég/eBdopada, 45 Aemtd/cuvedpia) kat mep\aup ave
QOKNOELG AELTOUPYLKAG EVOUVAMWONG, LOOPPOTIOG, VEUPOUUIKOU

GUVTOVIOUOU Ko K0P SLOOVATIVE UOTLKIG erupapuvong,
T(DOCOPHUOCHEVEG OTLG SUVOTOTNTEG TWV CUUHETEXOVTWV. o TV
enefepyacia  twv  Sedopévwyv  edappootnkav  TEpLypadLKd

oTaTloTIKA péTpa (M, SD, mocootiaie¢ petafolég) kat ttest yia
efaptnuéva Selypata yla tnv €€ taon dtadopwyv MPLV KAl PETA TNV
napéuBacn, Aappdavovtag unodn to UKpo péyebog Selypatog kat
tov  Slepeuvnukd  xapaktipa G  MeAétng.  H  épeuva
npaypatonotibnke oe cuvepyaoia pe to KEEMEA «Opilovieg» Kot
akohoUBnoe TG apxeC OSeovtoloylag ylo ATOMO ME  VONTKA
avannpia.
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AMOTEAEZMATA: Metd TtV OAOKARPWON TOU TPOYPAUHUATOS
aoknong, n opada mapéuBacng epdavice cadn taon PeAtiwong
o€ BAOIKEG AP AUETPOUC TNG UCLKAG Katdotaonc. Mapatnpndnke
avénon otV avtoxn Twv KoWlakwv Muwv (Sit- Ups) kat otnv
Kapdloavamveuo ik kavotnta (Beep Test), evw o Xpovog
ektéAeong ot Sokiuaoieg Plate Tapping kat Shuttle Run 10x5m
pewwdnke, umodnAwvovtag BeAtiwon otnv TaxUTNTA Avw GKpWv,
TNV €UKWYNOLlA KAl TOV VEUPOMUIKO OCUVTOVIOUO. TNV LooppoTtia
(Flamingo Balance Test) kataypddnke emiong Oetkr petaBoAn,
EVW OTNV EKPNKTLKA oYL (Standing Broad Jump) ot BeAtlwoelg fAtav
MIKPEG aAAa umapktéG. AvtiBeta, n euAuyiloia (Sit and Reach)
nopouciaoe OVOLOLOYEVEILG HeTOBOAEG petaty Twv
OUUMETEXOVTWY. H opdda eléyxou Sev eudAVIOE OUCLOC TIKEG
Sladopormoloelg ot UETPAOELG ™me.
ZYMMEPAZIMATA: Ta amoteAéopata TnG LeAETNG Seixvouy, OTL Eval
GUOTNHATLKO, T(POCAPHUOCUEVO TIPOYPAUUA AOKNONG WITOPEL Vo
€VIOXUOEL ONUAVTIKEG TITUXEG TG GUOIKAG KATAoTAoNG evhAikwvy
pe ovvdpopo Prader-Willi, 6mwg tn MUK avtoxr, TV guknola
KOL TOV KWNTIKO €AEyXO, TOPA TOUG EYYEVEIG TMEPLOPLOMOUG TOU
ouvbpdpou. H mapatnpolpevn PBeAtiwon umoypappilel ™
onuaocia TG £viagng £EUTOULKEU LEVWV TIOPEUR ACEWV AOKNONG
0To TAQLOLO TNG TIOAUETILOTNUOVLKAG UTIOOTNPLENG, WE OTOXO TNV
evioxuon TG AELTOUPYIKAG auTovopiag Kat TNG moldtntag (WG Twy
ATOPWV Pe PWS.

EEVFA14-49

OEPMOPYOMIZITIKH KATAMONHZH THZ MHTEPAZ KAI
EMBPYiKH AIMOAYNAMIKH KATA TH 2OMATIKH AZKH:H
2E OEPMO MEPIBAAAON

Tkidra N.Y, Mkikag K. I.', ®pdon N.', Zipov A.', Mnaptiiwkag A.',
Tooutooupry A."-2, Bawpa M., Avtwvakdkn M., XaABavtidi A.',
Nanaddkn Z. M.", ®Aouprg A. A4, lwdvvou I, A.'23

" FAME Laboratory, Department of Physical Education and Sport Science,
University of Thessaly, Trikala, 42100, Greece % Medical School, University

of Cyprus, Nicosia, Cyprus 3 Department of Automatics, Biocybernetics and
Robotics, Jozef Stefan Institute, Ljubljana, Slovenia * Human and
Environmental Physiology Research Unit, School of Human Kinetics,
University of Ottawa, Ottawa, ON KIN 6N5, Canada

EIZATQIH: H £kBeon g untépog otn (éotn OUOXET(ETAL ME
Suopevelg meplyevwntikég ekBacelg. Qotoco, ol ductohoyikoi
UNXOQVIOpol TIou ouvdéouv TN UNTPLKA UuTepBepuia pe TNV
euBpuikn Suodopia mapapévouv eddylota katavontol. Eéetdoape
TG ouvbuaotikég embpdoelg tng meptBarloviikig Bepuokpaciag
KAl TNG CWHATIKAG Aoknong otn Beppoduacioloyikn katamdvnon
NG UNTEPAG Kal TNV eUPBPUIKN atpoduvaptkn umd eleyxOUEVEG
niepBAANOVTIKEG OUVONKEG.
MEOOAOZ: EikoolL Téooeplg UYLEl £ykueg yuvaikeg (28-32
eBSOUASWY KUNONG) CUUUETEIXQV OE TEGCEPLG TUXOLOTIOLNUEVEG
TELPAMATIKEG  SOKlUaoieq UTO  eNeyXOUEVEG  EPYOOTNPLOKEG
ouvOnkeg, oL onoieg ocuvdualav Beppooudétepo (20°C) kat Bepuod
niepBaMov (30°C) pe SLapOPETIKEG EVIAOELG CWHATIKAG GOKNONG
(ehadprd:  2-3  METs, pé€tpla:  3-4 METs). Ou  Sokipooieg
nepAGuBavav nepldédoug avanouong, Badiong os
SamedoepyoUeTpo Kol amokataotaong. Kad' oAn t Sidpkela twv
SoKLHao LWV a&lohoyouvtav GUVEXWG Seikteg ™me
BeppoduolohoyikiG Kol KApSLOYyYELRKAG  KATOMOVNONG NG
untépag, cupnephapBavopévwy tg Bepupokpaciag muprRva Kot
Séppatog  kat ™G kapdlakng  ouxvotntag.  MapdAnAa,
TPOAYHATOTIOLOU VIOV TAKTLKEG — a§LOAOYNOEG NG  €UPPUIKAG
Kapdlakng ouxvotntag kat umepnyoypadikég petprosl Doppler
yla TNV eKTpnon NG MNTPOMAGKOUVTIOKAG Kol  €UPPUIKAG
QULHOSUVOLKAG.

AMOTEAEZMATA: H untpwkry ¢uctohoyikry katamdvnon auvénbnke
Katd t SLApKeLa TG AoKNOoNG, He T HeyaAUTepn emPdpuvon va
nopatnpeitat étav n doknon Tmpaypatonowibnke oe Bepud
neplBaMov kat oe udnAotepn évtaon. H €ékBeon otn {éotn
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enmnpéace emiong TNV eUPpuikn  KOPSLOK  AmOKPLon - Kol
ouVOSeVUTNKE Ao UETAPBONEG O€ SEIKTEC TNG UNTPOTAQAKOUVTLAKAG
Kat eUPBPUIKAG atpoSuvapkig. Ol HETABOAEG aUTEG uTTOSNAWVOULV
TV evepyonoinon ¢GuUGCLOAOYIKWY UNXAVIOHWY TPOCAPHUOYAS TNG
uNtépag kat tou euPplou ot auénuéveg BeppoPPUBULOTIKEG
anautioelg.  EmumAéov, mapatnpnOnke onUavTk - SLATOULKA
Sladopormnoincn ot anmoKPIoELg, UE XOPOKTNPLOTIKA TNG UNTEPQC,
OMWG N OWMOTKA ovotacn kot N nAwkio, va dalvetal ot
ennpedlouv tov Babud BeppoducloloyIKAG KATATOVNONG KAl TV
QUUOSUVOULKE amokpLon.
IYMMEPAIMATA: Mia wpa MHETPLOG CWHOTIKAG GOKNGONG OTOUG
30°C mpokoAel onpavTiky UNTELKA LTepOeppia Kat petaf dAAeL TV
EUPBPUOTAOKOUVTLOKY  OLHOSUVOLULKY,  CUMTEpNOUBAVOUEVWY
UETOBOAWY OTI QYYELAKEG QIOKPLOELS TNG MATPAG KAl TOU
euBpuikol eykedpalou. OL €eMISPACEL QUTEG €emMSEVWVOVTAL
ONUOVTIKA oo To auénuévo AMEI kat tn peyaAltepn nAwkio g
MUNTEPOG, UTIOYPAWUIOVTAG TNV ETLTAKTIKY avAaykn yla T B€omion
€€EIOIKEVUEVWY  KOTELOULVTPLWY 08NYLWV EMAYYEAUATIKNAG KL
Snuoolag uyeiag yla tnv mpootocia oo T {otn Kotd TtV
€yKUHOOUVN.

EEVFA14-58
EFFECT OF REPEATED EXERCISE BOUT DURATION ON FAT
OXIDATION AT INDIVIDUALIZED FATMAX

Anagnostopoulos K., Spassis A.", Smilios I.!, Chatzinikolaou A.",
Batrakoulis A.2, Douda H.’
" School of Physical Education and Sport Science, Democritus University of
Thrace, GREECE, ?European University Cyprus, Department of Life Sciences,
Nicosia, CYPRUS
INTRODUCTION: Maximal fat oxidation (MFO) and the exercise
intensity at which it occurs (FATmax) are commonly used to
characterize fat oxidation during exercise. However, it remains
unclear whether the duration of exercise performed at an
individualized FATmax workload influences fat oxidation,
particularly when exercise is performed in repeated bouts.
Therefore, this study compared fat oxidation between repeated
20- and 30-min exercise bouts performed at individualized FATmax
and examined whether responses differed according to body mass
index (BMI).
METHODS: Twenty-four healthy men (19-34 years) completed a
crossover repeated-measures study. During the first visit, MFO and
FATmax were determined by indirect calorimetry during an
incremental cycling test. Participants subsequently completed 2 x
20-min and 2 x 30-min cycling protocols at their individualized
FATmax workload, with 10-min seated recovery between bouts.
Fat oxidation was continuously assessed by indirect calorimetry.
Mean fat oxidation during exercise was compared between
protocols using mixed-design repeated-measures analysis of
variance (ANOVA), with protocol as the within-subject factor and
BMI group (<25 vs. 225 kg:'m™2) as the between-subject factor.
Secondary analyses examined bout and body-fat-percentage
effects.
RESULTS: Mean fat oxidation during exercise did not differ
significantly between the 20-min (0.393 + 0.082 g:min~") and 30-
min protocols (0.420 + 0.147 g:min™; p = .583). However, a
significant main effect of bout was observed, with fat oxidation
being higher during the second than the first exercise bout (p <
.001, np? = .722). No significant protocol x BMI interaction was
observed for mean fat oxidation during exercise (p = .057). When
the entire exercise—recovery session was considered, a significant
protocol x BMI interaction was observed (p =.035, n?=.187), with
higher fat oxidation during the 30-min protocol in participants with
BMI >25 kg-m™2 (p = .002), but not in those with BMI <25 kg-m~2 (p
> 0.05). Analyses based on body fat percentage revealed no
effects.
bouts at

significant
CONCLUSIONS:

group-dependent

Extending repeated exercise
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individualized FATmax from 20 to 30 min did not increase mean fat
oxidation during exercise. In contrast, the consistently higher fat
oxidation during the second bout suggests that the temporal
organization of repeated exercise may influence the acute fat
oxidation response. The BMI-dependent response observed across
the entire exercise—recovery session should be interpreted
cautiously, as it was not evident during exercise alone or
reproduced when participants were classified according to body
fat percentage.

EEVFA14-61
THE ROLE OF PAIN NEUROSCIENCE EDUCATION IN THE
MANAGEMENT OF CHRONIC LOW BACK PAIN

Smailis P.", Gavrilis K.!, Paraskevopoulos E.

" Division of Sport Medicine and Biology of Exercise, School of Physical
Education and Sport Science, National and Kapodistrian University of
Athens, 17237 Athens, GREECE

INTRODUCTION: Chronic low back pain (CLBP) is a complex and
multifactorial condition influenced by biological, psychological, and
social factors. Pain Neuroscience Education (PNE) has emerged as
an intervention aimed at modifying maladaptive pain-related
beliefs and improving patients’ understanding of pain (Bodes
Pardo et al., 2018). Previous evidence suggests that PNE,
particularly when integrated with active rehabilitation, may
improve pain, disability, and pain-related psychological outcomes
in individuals with CLBP (Rabiei et al., 2021). This systematic review
aimed to evaluate the effectiveness of PNE in individuals with
CLBP, with particular emphasis on pain intensity, functional ability,
kinesiophobia, and pain catastrophizing.
METHODS: A systematic search was conducted in PubMed,
Scopus, PEDro, and Google Scholar for randomized controlled trials
(RCTs) published between 2018 and 2026. Eligible studies included
adults with chronic non-specific low back pain and evaluated PNE,
primarily in combination with active therapeutic exercise,
compared with active rehabilitation without PNE. Outcomes
included pain intensity, functional ability, kinesiophobia,
catastrophizing, and physical activity. Study selection followed
PRISMA principles. Methodological quality was independently
assessed by two reviewers using the PEDro scale, with inter-rater
agreement evaluated using quadratic weighted Cohen’s k. Due to
heterogeneity in PNE protocols and accompanying exercise
interventions,  findings  were synthesized qualitatively.
RESULTS: The search identified 132 records; after removal of 58
duplicates and screening, 24 full-text articles were assessed, and
13 RCTs met the eligibility criteria. Methodological quality ranged
from 4 to 8/10 on the PEDro scale, with a mean score of 6.6/10; 11
of the 13 studies were classified as high quality and two as
moderate quality. Inter-rater agreement for the total PEDro score
was moderate (quadratic weighted Cohen’s k= 0.47). Overall, PNE,
particularly when combined with therapeutic exercise, was
associated with reductions in pain intensity and improvements in
functional ability. Favorable changes were also reported in pain-
related psychosocial outcomes, including catastrophizing and
kinesiophobia, although findings were not uniform across all
studies. Some trials additionally demonstrated improvements in
objective measures of physical activity and motor function.
CONCLUSIONS: PNE may represent a valuable adjunct to the
management of CLBP, particularly when integrated into active,
exercise-based rehabilitation. Its incorporation may support
improvements in pain, function, and pain-related psychosocial
outcomes while promoting active patient participation and self-
management. Further high-quality RCTs with standardized PNE
protocols and longer follow-up periods are warranted to clarify the
magnitude and durability of these effects.

17

- BOOK OF ABSTRACTS
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WORK-MATCHED CONTINUOUS AND INTERVAL EXERCISE
ELICITDISTINCT CUMULATIVE METABOLIC RESPONSES IN
CHRONIC HEART FAILURE

Ferentinos P.":2, Dimopoulos S."-2, Ntalianis A.#, Briasoulis A.®,
Tsakirides C.2, Nanas S.", Karatzanos E.".¢

'Clinical Ergospirometry, Exercise and Rehabilitation Laboratory, School of
Medicine, National and Kapodistrian University of Athens, GREECE, 2
Carnegie Faculty, School of Sport, Leeds Beckett University, UNITED
KINGDOM, 3 Onassis Hospital, Athens, GREECE, * Heart Failure Clinics,
Alexandra Hospital, GREECE, ° Department of Clinical Therapeutics, School
of Medicine, National and Kapodistrian University of Athens, GREECE, ©
School of Physical Education and Sports Science, National and Kapodistrian
University of Athens, GREECE

INTRODUCTION: Chronic heart failure (CHF) is characterised by
exercise intolerance and metabolic abnormalities that may
contribute to fatigue and reduced functional capacity. Altered
skeletal muscle substrate utilisation may influence responses to
exercise; however, the metabolic effects of different exercise
modalities in CHF remain unclear. This study compared cumulative
substrate oxidation during two continuous and one high-intensity
interval exercise (HIIE) protocols.
METHODS: Ten men with CHF receiving optimal medical therapy
(age 55.1+16.2 years; left ventricular ejection fraction 33.8+5.3%)
completed three cycling protocols in a randomised crossover
design: HIIE, 4x4 min at 80% VO,peak with 3 min at 50% VO,peak;
continuous exercise at 70% VO,peak (CON70); and continuous
exercise at 50% VO,peak (CON50). Exercise duration was
individualised to match total external work across protocols. Total
energy expenditure (EE), lipid oxidation and carbohydrate
oxidation were compared using one-way repeated-measures
ANOVA with Greenhouse—Geisser correction where appropriate
and Bonferroni-adjusted comparisons. Data are meantSD; P<0.05
denoted significance.
RESULTS: Despite matched external work, total EE differed
between protocols (F(1.208,10.875)=95.72, P<0.001, np2=0.914).
EE was greater during CON50 (262.5+49.7 kcal) than CON70
(180.7452.3 kcal, P<0.001) and HIIE (194.0+55.2 kcal, P<0.001),
while HIIE exceeded CON70 (P=0.005). Total lipid oxidation also
differed (F(2,18)=20.77, P<0.001, np%*=0.698), being greater during
CON50 (11.4%4.7 g) than CON70 (3.842.7 g, P=0.005) and HIIE
(3.6+2.2 g, P<0.001). Total carbohydrate oxidation did not differ
(CON50: 40.8+129 g; CON70: 39.7+16.2 g; HIIE: 45.0£12.6 g;
F(2,18)=1.08, P=0.360, np2=0.107).
CONCLUSIONS: With equivalent external work, exercise intensity
and pattern altered the cumulative metabolic response. Lower-
intensity continuous exercise produced greater total energetic cost
and approximately threefold greater lipid oxidation than CON70
and HIIE, despite similar total carbohydrate oxidation. Thus, how
mechanical work is accumulated can modify whole-bout substrate
utilisation in CHF and may inform metabolically targeted exercise
prescription.

EEVFA14-78

EFFECTS OF WALKING SOCCER VS. WALKING TRAINING
DURING RAMADAN FASTING ON GLYCEMIC CONTROL,
BODY COMPOSITION, AND FUNCTIONAL CAPACITY IN
ADULTS WITH TYPE 2 DIABETES: A THREE-ARM PRE-POST
STUDY

Ayed K."-2.3, Pinti A.2, Mahjoub 1., Achache M.5, Zouhal H.2

! Faculty of Medical Sciences, UM6P Hospitals, Mohammed VI Polytechnic
University, Benguerir, Morocco. 2 International Institute of Sport Sciences
(212S) 35000 Rennes, France. 3 Université Polytechnique Hauts-de-France,
Valenciennes, France.

INTRODUCTION: Ramadan fasting imposes significant metabolic
and behavioral changes in people with type 2 diabetes (T2D),
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including altered glycaemia, hydration, and exercise tolerance.
Whether structured exercise during Ramadan is safe and beneficial
remains debated. Walking Soccer (WS)—a modified, low-impact
team sport—may offer an engaging alternative to conventional
walking (WG). We compared the effects of Walking Soccer,
Walking, and a non- exercising Control (CG) group on glycaemic
control, anthropometry, and functional capacity during the 4-week
Ramadan period.
METHODS: 24 adults with T2D (age 4269 years; 6 women) were
allocated to Walking Soccer (WSG, n = 8), Walking (WG, n = 8), or
Control (GC, n = 8). Training was performed during the 4 weeks of
Ramadan (5 sessions/week, 30 min/session, scheduled between
Iftar and Suhoor). Pre- and post-Ramadan assessments included
fasting glycaemia, HbAlc, BMI, fat mass (%), waist circumference,
systolic/diastolic blood pressure, 6-minute walk distance (6MWD;
m and % predicted), 6-minute walk work, and walking speed. A 3
(Group) x 2 (Time) mixed ANOVA with Bonferroni-corrected post
hoc comparisons was used; Cohen's d with 95% Cl quantified effect
sizes.

RESULTS: Significant Group x Time interactions were found for
fasting glycaemia (F= 6.71, p = .004, n% = .341), 6MWD in meters
(F=6.01,p =.007, n?p=.317), 6BMWD in % predicted (F =4.81,p =
.017, n?% = .259), and 6-minute walk work (F= 5.22, p =.013, n?p =
.269). Bonferroni post hoc showed that WSG and WG significantly
reduced gycaemia (both p <.001; d = 2.41 and 1.81, respectively),
whereas CG did not change (p = 1.000). WSG improved 6MWD
more than CG (+83.1 m vs -2.1 m; p < .001; d = 1.21). A significant
main effect of Time was observed for BMI (p = .006), fat mass % (p
< 001), waist circumference (p = .004), and HbAlc (p < .001),
indicating improvement across all groups.
CONCLUSIONS: Structured walking soccer and walking training
during Ramadan fasting improved glycemic control and functional
capacity in adults with T2D, with walking soccer producing the
greatest gains. These findings support the feasibility and metabolic
benefit of supervised exercise during Ramadan, and highlight
Walking Soccer as a motivating modality for diabetes management
in this context.

EEVFA14-81

THE EFFECT OF REGULAR EXERCISE ON GLUCOSE
METABOLISM, BODY COMPOSITION AND
CARDIORESPIRATORY FUNCTION IN PRO-DIABETES AND
TYPE 2 DIABETES INDIVIDUALS

Liakou C. A.", Gatsas A., Jamurtas A. Z.", Politi E., Leontiadis G.,
Rosvoglou A.', Tsimeas P.!, Poulios A.!, Draganidis D.", Syrou N.’,
Fatouros I. G.", Deli C. K.

"Laboratory of Exercise Biochemistry, Exercise Physiology and Sports
Nutrition, Department of Physical Education and Sport Science, School of
Physical Education, Sport Science and Dietetics, University of Thessaly,

Trikala, GREECE

INTRODUCTION: Type 2 diabetes (T2D) consists the most prevalent
metabolic epidemic and a significant public health challenge. The
aim of this study was to investigate the effect of a regular 12-week
exercise program on glucose metabolism, body composition, and
cardiorespiratory function in individuals with prediabetes (pre-D)
and T2D.
METHODS: Twelve men and women with pre-D (57.3 + 5.2 years,
93.8+ 12.1 kg, 164.7 £ 6.8 cm, 34.4 + 4.3 kg/m?) and nine men and
women with T2D (57.6 £ 6.6 years, 87.9 £+ 15.3 kg, 1689 £ 12.2 cm,
30.7 + 3.4 kg/m?) participated in an individualized, combined, 12-
week exercise program, according to the recommendations of the
World Health Organization (WHO) for individuals with T2D. The
program was designed based on FIIT-VP principal, and included
aerobic exercise (2150min low-to-moderate-intensity or >75min
vigorous-intensity/week), resistance exercise (2 days/week),
flexibility (60sec/session for each muscle group) and balance (2
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days/week) exercise. Prior to, at 6 weeks, and at 12 weeks of the
program, glycated hemoglobin (HbAlc), fasting glucose (FG), 120-
min glucose after oral glucose tolerance test (120G-OGTT), body
height, body mass (BM), body mass index (BMI), body fat
percentage (%BF), resting heart rate (HR), resting systolic (SBP) and
diastolic blood pressure (DBP), and aerobic capacity (VO,max)
were assessed.
RESULTS: In individuals with pre-D, compared with baseline levels,
HbAlc decreased at 12 weeks (5.66 * 0.40 vs 548 = 0.32%,
p=0.030). %BF decreased at 6 and 12 weeks (41.90 + 7.76 vs 40.82
+ 8.09, p=0.010 vs 39.21 + 7.84%, p=0.028, respectively). BM
decreased at 6 and 12 weeks (93.85 + 12.12 vs 92.33 + 11.10
p=0.022, vs 9193 + 10.86 kg, p=0.016, respectively), as did BMI
(34.38 + 4.26 vs 33.75 + 3.94 p=0.016, vs 33.48 + 3.89, p=0.005,
respectively). VO,max increased at 6 and 12 weeks (29.69 +4.71 vs
34.67 + 477, p=0.001, vs 35.48 * 6.39 ml/kg/min, p=0.004,
respectively). In individuals with T2D, HbAlc decreased at 12
weeks (6.18 * 0.66 vs 5.83 + 0.60%, p=0.001), while VO,max
increased at 6 and 12 weeks (29.45 +4.12 vs 34.25 + 5.59, p=0.001,
vs 35.88 + 648 ml/kg/min, p=0.002, respectively).
CONCLUSIONS: A 12-week, regular, combined exercise program
according to WHO recommendations, improves glucose
metabolism and cardiorespiratory capacity in individuals with pre-
D and T2D. In addition, it improves body composition in individuals
with pre-D. Longer duration of regular exercise may be necessary
to improve body composition, also, in individuals with T2D.

EEVFA14-93
ONE TEST IS NOT A FITNESS SCREEN: CROSS-DOMAIN
PREDICTION IN ACTIVE MIDDLE-AGED ADULTS

Karavola A. M., Panagiotakos D.2, Dimitriadis N."-2, Ekizos A.3.%
"myathlete, Exercise Physiology Hub, Athens, GREECE ? Department of
Nutrition and Dietetics, School of Health Sciences and Education, Harokopio
University, Athens, GREECE 2 School of Physical Education and Sport
Science, National and Kapodistrian University of Athens, Athens, GREECE *
Laboratory of Sport Biomechanics, School of Physical Education and Sport
Science, National and Kapodistrian University of Athens, Athens, GREECE
INTRODUCTION: Physical fitness is multidimensional, yet in
practice assessment is often limited to one or two tests. If
performance in one domain strongly predicted others, a single test
could serve as a screening indicator of overall fitness. Therefore,
the aim of this study was to examine whether performance in one
fitness test predicts performance in other fitness domains.
METHODS: A total of 100 active adults (50 men and 50 women),
aged 40 - 49 years, were included in this cross-sectional study.
Four fitness domains were assessed: aerobic capacity (normalized
VO,max; graded exercise testing with gas analysis using the
Douglas bag method), handgrip strength (normalized to body
mass; hydraulic hand dynamometer), lower-body explosive power
(squat jump; flight time measured on a contact mat), and flexibility
(sit-and-reach test). Participants were classified as above or below
the sex-specific median for each test. Cross-domain prediction was
examined by calculating, for each pair of tests, the probability of
performing above the median on a second test given above-
median performance on another, with 50% expected by chance.
Participants were also assigned a 0 - 4 score based on the number
of tests above the median. The observed distribution and variance
of these scores were compared with those expected if the four
fitness domains were independent. Statistical analyses were
performed using Jamovi (version 2.7.38.0).
RESULTS: Given above-median performance on one test, the
probability of also exceeding the median on another ranged from
44% to 68% in men and from 52% to 72% in women, compared
with 50% expected by chance. The strongest cross-domain
prediction was observed between handgrip strength and squat
jump (68% in men and 72% in women), whereas the weakest
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predictions were close to or below chance. Only 10% of men and
10% of women performed above the median on all four tests. The
number of tests passed was nevertheless more dispersed than
expected under independence (variance: 1.67 in men and 1.71 in
women, compared with 1.00 expected; p < .001).
CONCLUSIONS: Fitness domains are related, but the relationships
between them are too weak for a single test to screen for the
others. These findings support the multidimensional nature of
physical fitness and highlight the limitations of relying on a single
measure. Assessing multiple fitness domains may provide a more
complete fitness profile and better inform exercise prescription.

EEVFA14-96
THE EFFECT OF DIFFERENT EXERCISE PROGRAMS ON THE
FUNCTIONAL PHYSICAL FITNESS OF POSTMENOPAUSAL
WOMEN

Karakyriou S., Roumelioti M. I., Petrou V., Smilios I., Douda H.
Department of Physical Education & Sports Science, Democritus University
of Thrace, Komotini, GREECE

INTRODUCTION: Menopause represents a complex transition from
the reproductive to the postmenopausal period, which is
associated with various physical and psychological changes that
may impair functional capacity and health. In recent years,
Reformer Pilates, mat Pilates, and moderate-intensity circuit
training have emerged as popular forms of exercise that attract an
increasing number of women. Therefore, the purpose of the
present study was to investigate the effects of a Reformer Pilates
program compared to a combined circuit training and mat Pilates
program on the functional physical fitness of postmenopausal
women.

METHODS: Thirty-two postmenopausal women (>12 months of
amenorrhea) participated in this study and were allocated into
three groups: the Reformer Pilates group (n: 12, age: 56.2+5.1yrs,
BMI: 27.4+6.1kg/m?), the combined circuit training and mat Pilates
group (n: 12, age: 58.4#5.1yrs, BMI: 25.5+4.9kg/m?), and the
control group (n: 8, age: 54.9+5.6yrs, BMI: 29.2+7.6kg/m?). The
exercise groups participated in an eight-week program with a
frequency of three times per week. Each exercise session lasted 60
minutes and was performed at moderate intensity. The combined
program consisted of two types of exercise, including one weekly
mat Pilates session performed with a mini ball and two moderate-
intensity circuit training sessions. Functional capacity parameters
were assessed using the Senior Fitness Test battery and isometric
upper limb strength was measured with a digital hand
dynamometer (K-Force, KINVENT).
RESULTS: In the Reformer Pilates group, a significant increase
(p<0.05) was observed in left handgrip strength, the Chair Sit and
Reach Test, the Back Scratch Test, and the 8-Foot Up and Go Test.
For the combined circuit training and mat Pilates group, a
statistically significant improvement (p<0.05) was observed in the
Step-in-Place Test and the Chair Sit and Reach Test, while the
remaining functional capacity tests showed a positive trend.
CONCLUSIONS: The two exercise programs led to different
adaptation profiles. The Reformer Pilates program was associated
with significant improvements in muscular strength, flexibility, and
functional mobility, whereas the combined training program
primarily improved aerobic endurance and flexibility. These
findings suggest that postmenopausal women participating in
Reformer Pilates may benefit from incorporating circuit training or
another form of aerobic exercise at least twice per week to
promote improvements across a broader range of physical fitness
components.
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SHORT-TERM PILATES TRAINING IMPROVES FUNCTIONAL
PERFORMANCE AND BALANCE IN MIDDLE-AGED AND
OLDER WOMEN

Kalapotharakos V. L.!, Nalmpani Ch.2, Ferentinos P.%, Manthou E.2
'School of Sport Science, Komotini, GREECE; 2School of Sport Science,
Thessaly, GREECE; 3 Metropolitan College of Athens, GREECE
INTRODUCTION: Previous research suggests that Pilates exercise
may improve several components of physical function in older
adults, including balance, muscle strength, flexibility, and
functional performance, although the certainty of evidence varies
across outcomes. The purpose of the present study was to
investigate the effects of an 8-week Pilates exercise programme on
physical function and body composition in middle-aged and older
women.

METHODS: Thirty women aged 45-65 years were allocated to a
Pilates Training Group (PTG; n=15) or a Control Group (CG; n=15).
Assessments were performed before and after the 8-week
intervention and included body composition and anthropometric
measures, functional performance (6-Minute Walk Test [6MWT]
and five-repetition chair-rise test), and static balance (single-leg
stance test [SLST]). The PTG completed two 50-min Pilates sessions
per week focusing on muscle strengthening, stabilization, and
flexibility, while the CG maintained their wusual activities.
RESULTS: No statistically significant changes were observed in the
CG for body weight, waist and hip circumference, 6MWT
performance, chair-rise time, or SLST. Following the 8-week
intervention, the PTG demonstrated significant reductions in waist
and hip circumference (p<0.005), despite no significant change in
body weight. The PTG also significantly increased the distance
covered during the 6MWT (373 + 56.7 vs 480 + 49.5 m; p<0.001).
Significant improvements were also observed in SLST for both the
left leg (319 + 19.0 vs 45.1 + 15.0 s; p<0.005) and right leg (33.5
15.6 Vs 46.7 + 9.85 s; p<0.005).
CONCLUSIONS: Eight weeks of Pilates training performed twice
weekly improved functional exercise capacity and static balance in
middle-aged and older women, while also reducing waist and hip
circumference without changes in body weight. The 28%
improvement in 6MWT distance indicates a substantial
improvement in functional exercise capacity, while improvements
in single-leg stance (40%) suggest enhanced static balance. These
findings indicate that even a relatively short Pilates intervention
may provide meaningful functional benefits in middle-aged and
older women. Pilates may therefore represent an effective
alternative  exercise  modality for promoting functional
performance and balance in this population.

EEVFA14-112

DOES THE TIME OF DAY OF A COMBINED EXERCISE
PROTOCOL AFFECT GLYCEMIC CONTROL AND
HEMODYNAMIC FUNCTION IN PATIENTS WITH T2DM?

Baltzi M.", Spassis A.!, Smilios I.", Asimakopoulos V.2, Douda H.',
Tokmakidis S.'

"Democritius University of Thrace, Department of Physical Education &
Sports Science, Komotini 2 Democritius University of Thrace, School of

Health Sciences, Department of Medicine, Alexandroupoli

INTRODUCTION: The prevalence of diabetes mellitus is rapidly
increasing, particularly that of type 2 diabetes mellitus (T2DM).
Regular exercise training is recognized as a key strategy for the
prevention and management of T2DM and its associated
complications, including impaired glycemic control, increased
cardiometabolic risk, and reduced psychological well-being.
However, the optimal time of day for exercise implementation in
patients with T2DM has not yet been clearly established.
Therefore, the aim of this study was to investigate the effects of
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exercise timing on glycemic control and hemodynamic function in
patients with T2DM.
METHODS: Fourteen patients with T2DM (age: 61.35 + 8.64 years;
BMI: 32.71 + 5.53 kg/m?) voluntarily participated in the study.
Participants performed a combined exercise session consisting of
high-intensity interval training (HIIT) and resistance training under
two conditions: morning and afternoon. Each exercise session
lasted 90 minutes. The HIIT component consisted of six 1-minute
bouts performed at 105% of the second ventilatory threshold
(VT2), interspersed with active recovery periods at 50% of the
target intensity. The resistance training component included
exercises targeting the upper and lower limbs (3 sets of 12
repetitions, with 90-second rest intervals), as well as exercises
targeting the abdominal and back muscles (3 sets of 15 repetitions,
with 90-second rest intervals).
RESULTS: Following the consumption of a fruit-based beverage 10
minutes before and at the beginning of exercise, a statistically
significant increase in blood glucose levels was observed under
both exercise conditions (morning and afternoon; p < 0.001).
However, from the beginning of exercise until the end of the
workout, blood glucose levels decreased significantly, with
afternoon exercise resulting in lower blood glucose levels
compared with morning exercise (p < 0.001). Furthermore, heart
rate was lower during afternoon exercise compared with morning
exercise. Regarding blood pressure, both systolic and diastolic
blood pressure were lower during afternoon exercise than during
morning exercise, with values during the afternoon session being
similar to those observed during the resting session.
CONCLUSIONS: The combination of high-intensity interval training
and resistance training appears to be more effective when
performed in the afternoon, potentially enhancing the beneficial
effects of exercise on glycemic control and hemodynamic function
in patients with T2DM.
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EEVFA14-9

EMNIAPAZH THZ ZYMNAHPQMATIKHZ MPOZAHWHZ
MPOTEINHE KATA THN AIAPKEIA MPOMONHZHE PILATES
ITA AMINOZEA NNAZMATOZ KAI ZE AIMATOAOIIKOYZ,
BIOXHMIKOYZ KAl OPMONIKOYZ AEIKTEZ
MPOMONHMENQN FYNAIKQN

Kunpaiou A.", Kapro0ln X.!, Netpidou A.', Bipythiou X.2, kika
E.2, MoUyuog B.!

TEpyacotripto AEtoAdynonc tne BloAoyikric Atédoon¢ tou AvSpwitou, SxoAn
Enttotnuwv Quotkrig Aywyns & ASAntLopol Osooadovikng, AptototéAeto
Mavemniotiuo Oeooarovikng, EAAAAA 2 BloavdAuon kat Texvoloyieg
OMICS, Kévtpo Atemtiotnuovikng Epeuvag kot Katvotouiog (KEAEK),
AptototéAeto MNavemniotriuto Osooadovikng, EANAAA

EIZATQIH: H mpormovnon Pilates amotelei Stadebopévn popdn
OWHMATIKAG AOKNONG, N omoia €xeL CUCYXETLOTEL Pe TIOM A& odEAn
ylo tv uyeia, tdoo og vyl 600 Kat o€ KAWLKO TAnBuoud. H Afbin
CUUMANPWHATWY TIPWTEIVNG QMOTEAEL EUPEWG XPNOLLOTIOLOUUEVN
Slatpodikn) oTpATNYKN yla TNV UMooTHPLEN TwV TPOCAPHUOYWY
otnv  aoknon. Qotéco, n  enibpacn NG  TMPOCANYNG
CUUMANPWUATWY TPWTEIVNG OTIC TTPOCAPUOYEG OTNV TPOTIOVNON
Pilates mapapével dyvwotn. IKomog tng napovoag HeAETNG ATav n
Slepevvnon g emidpaong ™G CUMMANPWMATIKAG TPocAnding
TMPWTEIVNG Katd tnv Sldpkela mpomovnong Pilates ota auwoéa
TAAOMATOG KAl OF QLLATOAOYLKOUG, BLOXNULKOUG KOl OPHOVIKOUG
Selkteg T(POTIOVN LEVWVY YUVOULKWV.
MEOOAOZ: Askoaevvéa yuvaikeg nAwkiog 31 9 etwv (Méon Tun
TUTIKY)  QitOKALON), WE €umElpla  otnv  mpomovnon  Pilates,
OUMUETEIYOV OTNV TIOPOUGC Ol TUXOLOTIOLNUEVN, TETPAMAA TU AN KL
€NEYXOUEVN UE ELKOVIKO CUUTANPWHO UEAETN. Ol CUUUETEXOUOEG
akohouBnoav Tmpoypaupa mpomovnong Pilates Sudpkelag 10
eBSOUASWY, TPAYUATOTOLWVTAS TOUAAXLOTOV SU0 TIPOTIOVIOELS
ava  eBSopdda kot Aaupavovtog nuepnoiwg eite 0,6 g
paAtode€tpivng (v = 10) eite 0,6 g mpwteivng tupoydAaktog (v = 9)
avd XI\OYPAUMO CWHATIKNAG HAlag (EM). H Stawtntikr mpooAndn
agloloynBnke péow tpuepwV Kataypadbwv diatpodng. Mpwv kat
peta v mapéuPBacn npaypatonotiOnke Anbn eAefikol aipartog
oe Katdotacn vnoteiag. [MpooSlopiotnkav 20 apwogéa oto
MAGopa e uypn xpwpotoypadio oe ouleuén pe Stadoxikn
daopatopetpicn palog, evw  oawpatoloyikol, Bloxnuikol Ko
opuovikol Oeikteg mpoodloplotnkav HE TNV XPNON QUTOUATWV
avoAutwv. Ot Bloxnutkol kat oppovikoi deikteg mep\dppavav tv
YAUKOTN, to Autdatpikd mpodid, v oupia, TNV Kpeatwivn, TNV
KPEQTWIKN KLvAon tnv y-yAoutapuAlotpavo depdon, thv KopTloAn,
TNV TECTOOTEPOVN, TNV TPOYECTEPOVN KOl TNV OLoTpadlodn. Ta
dedopéva  avoluBnkav pe kT avdluvon Staklpaveng Svo
mopayoviwy (CUMTARPWHA  XPOVOG), HE EMIMESO OTATIOTIKAG
ONUOAVTIKOTNTOG a = 0,05.
AMOTEAEZMATA: H péon nuepnota mpoéoAndn mpwteivng amd tnv
ouvnOn Swatpodn Arav 1,3 g/kg IM, XWPLG OTATIOTIKA GNUAVTLKNA
Sladopd peTOL TWV OUASWV. BpéBnke OTATIOTIKA ONUAVTLIKNA
KUpla  emidpacn TOU XPOVOU Of OPLOPEVEG METABANTEG.
SUYKEKPLUEVA, OL CUYKEVIPWOELG EVVEQ QUIVOEEWY KOL N GUVOALKN
OUYKEVTPWON OQpWVOEEWVY pelwONnkav katd 920%. H awpoodatpivn,
0 QUUOTOKPITNG KoL O MECOG OyKoG e£pubpwv alpoodalpiwv
avéndnkav kotd 23%, evw 0 LECOG OYKOG QLUOTIETAALWY, TO €UPOG
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KATAVOUNG QMO TIETAALWY KAl TO TTOCOOTO MEYGAWV Lo METAAlWY
pewdnkav katd 15%. EmumAéov, n yAukoln opoU auénbnke katd
4%. Nev Bp€OnKavV OTOTIOTIKA CNUOVIIKEG KUPLEG ETUSPACELS N

oAMnAemibpacn  CUUTANPWHOTOG  XPOVOU  OTL  UTIOAOLTIEG
peTaBAnTég g £€PEUVAC.
IYMMEPAIMATA: Aéka ePfboupddec mpomdvnong  Pilates

OUVOSEVUTNKOV OTIO UELWOEL TWV OUYKEVIPWOEWVY QPKETWV
OULWVOEEWV OTO TAAOHMO KOl QIO MIKPEG METABOAEG OPLOUEVWV
algatoAoylkwy  kat  Boxnukwv  Sewktwv.  Qotdéoo, N
CUUMANPWHOTIKA TPOcANYN TPWTEIVNG TUPOYAAQKTOG, N omoia
avénoe Vv nuepnola mpoocAnyn mpwteivng and 1,3 oe 1,9 g/kg
IM, dev emédepe mMpoOoOeTeg €MSPACEL] OTIG TPOCAPHUOYEG OTNV
npondvnon Pilates.

EEVFA14-17

VITAMIN C SUPPLEMENTATION, OXIDATIVE STRESS AND
INFLAMMATION: EXPLORING INDIVIDUAL RESPONSE
HETEROGENEITY USING AGGREGATED N-OF-1 TRIALS

Nastos G. G.", Lolli L.2, Atkinson G.?, Theodorou A. A.4, Paschalis
V.5, Kyparos A.", Nikolaidis M. G.", Margaritelis N. V.!

"Department of Physical Education and Sports Science at Serres, Aristotle
University of Thessaloniki, Serres, Greece; 2 Department of Sport and
Exercise Sciences, Institute of Sport, Manchester Metropolitan University,
Manchester, United Kingdom; 2 School of Sport and Exercise Sciences,
Liverpool John Moores University, Liverpool, United Kingdom; * Department
of Life Sciences, School of Sciences, European University Cyprus, Nicosia,
Cyprus; ° School of Physical Education and Sport Science, National and
Kapodistrian University of Athens, Athens, Greece

INTRODUCTION: Personalized antioxidant supplementation is
often claimed to improve redox homeostasis and inflammatory
status. Nevertheless, whether the consistency of inter-individual
variability in response to supplementation remains uncertain.
Isolating true response heterogeneity from other sources of
variation is essential to understand the potential for
personalization. We investigated the effects of short-term vitamin
C supplementation effects on redox and inflammatory biomarkers
using aggregated sets of n-of-1 trials.
METHODS: Eight men (meantSD age: 25.6+3.2 years; body mass:
68.249.7 kg) completed two one-month run-ins with high- or low-
vitamin C diets, followed by four 1-g vitamin C and four placebo
randomized trials per diet. Vitamin C, F2-isoprostanes, interleukin-
6 (IL-6) and tumor necrosis factor-alpha (TNF-a), were assessed.
Within-participant linear mixed-effects and meta-analytic models
estimated replicate-averaged treatment effects and person-by-
treatment response variation.
RESULTS: After one month on low-vitamin C diet, plasma vitamin C
decreased (63.1t4.3 to 39.5t6.3 umoal/L, P < 0.01), while F2-
isoprostanes increased (57.5+3.7 to 73.3x4.1 pg/mL, P < 0.01),
with increases in IL-6 (2.44+0.53 to 3.56+1.24 pg/mL, P < 0.01) and
TNF-a (0.64+092 to 1.20+0.71 pg/mL, P = 0.033). Vitamin C
supplementation increased vitamin C (20.6 umol/L, 95% Cl: 16.8-
24.5) and reduced F2-isoprostanes (25.9 pg/mL, 95% Cl:22.2-29.6),
IL-6 (1.2 pg/mL, 95% Cl: 0.7-1.7) and TNF-a (0.5 pg/mL, 95% Cl: 0.2-
0.9). Participant-by-treatment variance was not significant for any
outcome (P > 0.05), consistent with the small meta-analytic tau-
statistic. Shrinkage-adjusted estimates converged toward the
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overall mean, indicating that apparent between-participant
differences mainly reflected random within-person, cycle-to-cycle
variation rather  than  true response heterogeneity.
CONCLUSIONS: Vitamin C supplementation resulted in systematic
improvements in oxidative stress and inflammatory markers under
inadequacy, without meaningful heterogeneity in supplementation
responses. Average medicine or one-size-fits-all seems most
plausible for people prone to vitamin C inadequacy, with the
potential for identifying responders and non-responders
unsupported.

EEVFA14-28
NUTRITIONAL FACTORS AND HEART RATE COST OF
BREATH-HOLD DIVING: AN EXPLORATORY ANALYSIS

Kurmazovic N.', Nomikos T.2, Arnaoutis G.2, Peolidou T.2,
Todorovic V., Djordjevic B.!, Dopsaj M.3

"Faculty of Pharmacy, University of Belgrade, SERBIA 2School of Health
Sciences and Education, Harokopio University, GREECE * Faculty of Sport
and Physical Education, University of Belgrade, SERBIA

INTRODUCTION: Breath-hold diving (BHD) requires efficient
oxygen utilization and greater diving speed at a lower
cardiovascular cost may reduce the rate of oxygen consumption.
Nutritional intake may influence substrate availability and the
relative contribution of carbohydrate and fat oxidation, thereby
affecting oxygen utilization (Lindholm & Gennser, Eur J Appl
Physiol 93:701-707, 2004). This study examined whether energy
and carbohydrate availability (EA and CHOA) predict heart rate
(HR) cost of BHD.
METHODS: Trained BH divers performed a maximal dynamic BH
dive with fins in a 50-m pool after arriving fasted in the early
morning. Distance, BH duration, and end-dive HR were recorded.
Dietary intake from the previous day was assessed using a 24-hour
recall and analyzed with Soma Nutri software for energy and
carbohydrate intake. Body composition was assessed by dual-
energy X-ray absorptiometry (DXA). EA was calculated relative to
DXA-derived fat-free mass (FFM) and expressed as kcal-kg™,
assuming zero exercise energy expenditure because the
assessment was conducted on a rest day. CHOA was expressed as
g-kg™ total body mass (TBM). HR cost of BHD was calculated as
diving speed (m-s™) divided by end-dive HR. Multiple linear
regression was performed to identify predictors of HR cost of BHD,
with EA and CHOA included as candidate variables. Statistical
analyses were conducted using SPSS version 18.0, with statistical
significance set at p < 0.05.
RESULTS: Thirteen divers (11 males and 2 females), aged 40.1+ 7.7
years, participated in the study. Mean EA was 28.9 + 5.8 kcal kg™
FFM, while CHOA was 1.8 + 0.4 g-kg™" TBM. The calculated HR cost
of BHD was 0.0119 +0.0033 m-s™-bpm™". Multiple linear regression
showed that CHOA was a significant positive predictor of HR cost
(B =0.631, p = 0.031), whereas EA was not (B = 0.012, p= 0.964).
The model explained 40.1% of the variance (R? =0.401; adjusted R?
= 0.282), F(2,10) = 3.352, p = 0.077.
CONCLUSIONS: Findings suggest that CHOA may be associated
with HR cost of BHD, independent of EA. However, interpretation
is limited by the small sample, exploratory and observational
design, dietary self-reporting, multifactorial determinants of BHD,
and use of end-dive HR. Larger, adequately powered intervention
studies are warranted to determine whether optimizing EA, CHOA
or other nutritional factors can improve HR cost of BHD.
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MICRONUTRIENT ADEQUACY IN COMPETITIVE BREATH-
HOLD DIVERS: FOCUS ON IRON, COPPERAND ZINC INTAKE

Kurmazovic N.', Nomikos T.2, Todorovic V.!, Djordjevic B.",
Adamakis M.2

"Faculty of Pharmacy, University of Belgrade, SERBIA 2School of Health
Sciences and Education, Harokopio University, GREECE 3 School of Physical
Education and Sport Science, National and Kapodistrian University of

Athens, GREECE

INTRODUCTION: Breath-hold diving (BHD) places high demands on
oxygen transport and acid—base balance. Dietary iron (Fe) supports
hemoglobin-mediated oxygen transport, copper (Cu) is involved in
Fe transport and metabolism, and zinc (Zn) contributes to carbonic
anhydrase activity, affecting acid—base regulation (Toro-Roman et
al., Int Soc Sports Nutr 18: 28, 2021). These micronutrients are
obtained from both animal and plant foods, with higher
bioavailability from animal sources such as meat, fish and shellfish.
METHODS: The aim of this study was: (1) to examine the frequency
of meat and fish/shellfish intake in a large international sample of
competitive BH divers using a 7-point Likert scale food frequency
questionnaire; and (2) to assess dietary and supplementation Fe,
Cu and Zn intake in 13 Greek competitive BH divers using 48-hour
dietary recalls collected at mid- and end-season. Dietary recalls
were analyzed using the Nutri Soma software and values
compared with recommended dietary allowances (RDAs).
RESULTS: International sample comprised 218 competitive divers
(41.1 £ 9.7 years; 62.4% male and 37.6% female), with 15.6%
following a vegan/vegetarian diet, 18.4% reporting iron deficiency,
and 2.8% zinc deficiency. Poultry, red meat, and fish/shellfish were
consumed >2-3x/week by 72.8%, 58.3% and 55.1% of
participants, respectively. Greek cohort included 13 male
competitive divers (39.5 + 7.3 years); two reported using iron and
one zinc supplements; mean Fe, Cu, and Zn intakes of 11.3 + 4.2,
1.8 £ 2.6, and 10.3 + 6.6 mg/day at mid-season, increasing to 12.5
+3.9,2.8+3.3,and 10.9 £ 6.2 mg/day at end-season, respectively.
Below-RDA intakes for Fe, Cu, and Zn were observed in 7.7%,
61.5%, and 62.2% of participants at mid-season and 15.4%, 38.5%,
and 61.5% at season-end, respectively.
CONCLUSIONS: Findings indicate moderate meat and fish/shellfish
consumption in the international sample. In the Greek cohort, iron
intake was adequate, while copper and zinc varied, with zinc intake
consistently inadequate. Athlete-specific demands, nutrient
interactions, and hepcidin-mediated reductions in iron absorption
highlight the importance of nutrient timing and bioavailability.
Limitations include the cross-sectional design, self-reported diet,
short assessment period, and lack of biochemical markers,
supporting the need for larger studies combining micronutrient
biomarkers with performance measures.

EEVFA14-30
ANTIOXIDANTS INTAKE IN COMPETITIVE BREATH-HOLD
DIVERS: THE ROLE OF FRUITS, VEGETABLES, AND NUTS

Kurmazovic N.', Djordjevic B.!, Todorovic V.!, Dudasova
Petrovicova 0.", Adamakis M.?

Faculty of Pharmacy, University of Belgrade, SERBIA 2School of Physical
Education and Sport Science, National and Kapodistrian University of

Athens, GREECE

INTRODUCTION: Breath-hold diving (BHD) induces oxidative stress
through hypoxia—reoxygenation cycles (Vezzoli et al., Int J Mol Sci
25:3060, 2024). Antioxidants help reduce oxidative damage and
are mainly found in fruits, vegetables, nuts, and seeds. However,
high-dose supplementation may impair athletes’ training
adaptations. Assessing antioxidant intake is relevant in competitive
BH divers, as balance between physiological protection and
adaptation is critical.
METHODS: Study had two aims. First, it evaluated the frequency of
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fruit, vegetable, and nut/seed consumption — major dietary
sources of antioxidant vitamins, as well as the perceived
importance of micronutrient and antioxidant intake. These
assessments were conducted in a large international sample of
competitive BH divers using a structured questionnaire that
included a 7-point Likert-scale food frequency component. Second,
it assessed dietary and supplemental intake of vitamins C and E in
Greek competitive BH divers. Intake was evaluated using 48-hour
dietary recalls collected at mid-season and end-season. Dietary
data were analyzed using the Soma Nutri Software and compared
with recommended dietary allowances (RDAs).
RESULTS: The international sample consisted of 218 competitive
divers (mean age 41.1 £ 9.7 years), of whom 62.4% were male and
37.6% female; 43.1% considered micronutrient intake important,
while 39.0% did so for antioxidant intake; 51.4% consumed fruit
and 60.1% consumed vegetables >6—7 times/week, while 70.6%
consumed nuts/seeds >2-3 times/week. The Greek cohort
included 13 competitive male divers (mean age 39.5 + 7.3 years).
Mid-season dietary intake was 72.6 + 69.7 mg for vitamin C and 8.9
+ 3.7 mg for vitamin E, while end-season values were 71.2 + 38.7
mg and 11.6 + 10.3 mg, respectively. At mid-season, 76.9% of
participants did not meet the RDA for vitamin C (90 mg/day) and
100% for vitamin E (15 mg/day), while at end-season the
corresponding proportions were 84.6% and 92.3%, respectively. Six
participants reported using vitamin C supplements, while only one
vitamin E supplements.
CONCLUSIONS: International sample showed a moderate
emphasis on dietary antioxidant intake. Greek cohort exhibited
inadequate intake of vitamins C and E across the season.
Limitations of the study include the cross-sectional design, self-
reported dietary data, short assessment period, and absence of
biochemical markers. Future research should include micronutrient
biomarkers assessment alongside recovery and performance
measures.

EEVFA14-32
H ENIAPAZH THZ AIATPO®HZ zTA ENIMNEAA TH2
EQIAPQZHZ KATA TH AIAPKEIA THZ AZKHZHZ

XaABavtl) A.', BAwpa M.', Mkidta M., ®Aouprig A. A.’

"FAME Lab - Epyaotijpto MeptBaAiovtikric @uatodoyiag, TEDQAA,
Mavemniotniuio Osooadiag, TpikaAa, EANAAA

EIZAFTQIH: H Slatpodn emnpedlel kaboplotikd tn Beppopubuion
Kat tnv abAntikn andédoaon. Zkondg tng HEAETNG ATav n Slepelivnon
g enidpaong tplwv ooBepudikwy Stattohoyiwv SladopeTkig
HaKpOBpeMTIKAG clUotaong otov pubuod edibpwong, otn péon
Bepuokpacia dépuatog kal otn Bepuikr dveon abAntwv Katd tnv
aoknon oe Bepuo niepBAAAov.
MEGOAOS: Eikool téooeplg abAnTeg (15 avdpeg, 9 yuvaikeg, 23,3 £
7,2 €wwv) xwplotkav oe 3 wodaplOueg opddeg (n=8): ugpnAng
npwteivng (30% mpwteivn, 50% udatavBpakeg, 20% Alnog),
vPnAou vdatavBpaka (60% uvdatavOpakeg, 20% mpwrteivn, 20%
Almog) kat eléyxou (50% udatdvBpakeg, 20% mpwrteivn, 30%
Ainog). Metd amd 5 nuépsc OSlatpodikic mapéppaocng, ot
OUUUETEXOVTEG eKTEAECOV SoKlpoo o oe meplBorovTikdo Balauo
(35°C, 40% vypoaoia) artotehoUpevn amd 30 Aemtd npepiog kat 30
Aemtd modnlaociag otabepng mapaywyng Bepudtntog (250 W
avépeg, 200 W vyuvaikeg). Afloloynbnkav o TOTIKOG PUBUOG
edpibpwong (mAdtn, péon), n péon Beppokpacio S€puatog, TO
Bapog, to €6kd Bapog oUpwv (USG) Kot UTOKELUEVIKOL SElKTEG
BEPULIKAG KaTanovnong.
AMOTEAEZMATA: H opdda mpwteivng eudAvVIoE ONUAVTIKA
vpnAotepo pubuo edidpwong otnv mAam (0,82 + 0,80
mg-min~-cm~2) kat otn péon (0,78 * 0,63 mg-min~-cm™?) évavtt
¢ opddag uvdatavBpdkwv (0,63 + 069 kau 0,62 = 0,55
mg-min~-cm™2) kat eléyxou (0,60 * 052 kot 0,62 + 0,53
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mg-min~-cm~2) (p < 0,001). EmutAéov, katéypae tn XopunAotepn
uéon Beppokpaoia Séppartog (35,06 +0,94°C évavt 35,36+ 1,63°C
kat 35,37 +1,00°C, p < 0,001) kat tn pikpOTEPN Beppikr) Suo dopia
(p < 0,05). To cwpatkd Bapog kal to USG Sev StadopormouBnkav
petaty Twv opadwyv (p > 0,05).
ZYMMNEPAIMATA: H Silatta uPnAng mpwTteivng evioxVeL Tov pubuod
edibpwong, emroyvvoviog TNV amoywyn Bepuotnrag Kol
BeAtiwvovtag t Bepuikr dveon katd tv dcknon otn (éotn. H
efatopikevon TG SlatpodnC KPIVETAL OUCLACTIKY Yyl TN
BeppopubuLoTIKA UTIOOTAPLEN TWV ABANTWV.

EEVFA14-35
ASSESSMENT OF SKELETAL HEALTH RISK FACTORS IN
COMPETITIVE BREATH-HOLD DIVERS

Kurmazovic N.!, Djordjevic B.!, Arnaoutis G.2, Adamakis M.3,
Todorovic V.!

Faculty of Pharmacy, University of Belgrade, SERBIA 2School of Health
Sciences and Education, Harokopio University, GREECE 3 School of Physical
Education and Sport Science, National and Kapodistrian University of
Athens, GREECE

INTRODUCTION: Breath-hold diving (BHD) is a non-weight-bearing
sport with limited osteogenic loading, making the weight-bearing
exercise and micronutrient status particularly important for
maintaining skeletal health. Moreover, smoking may adversely
affect both micronutrient status and bone metabolism, potentially

compounding  skeletal health risks in BH divers.
METHODS: Study assessed skeletal health risks among
international competitive BH divers using a structured

questionnaire; and evaluated dietary calcium (Ca), phosphorus (P),
magnesium (Mg), and vitamin K intake among Greek BH divers
using 48-hour dietary recalls conducted at mid- and end-season.
Dietary recalls were analyzed using Soma Nutri software and
compared with recommended dietary allowances (RDAs). In
addition, total-body bone mineral density (BMD) of the Greek
cohort was assessed at mid-season using dual-energy X-ray
absorptiometry (DXA).
RESULTS: International sample included 218 competitive divers
(mean age 41.1 +9.7 years), of whom 62.4% were male and 37.6%
female. Vitamin D deficiency was reported by 12.8% and
magnesium deficiency by 4.6%; 11.0% followed a lactose-free diet
and 29.4% restricted dairy products in order to enhance
performance, 12.8% were smokers, and 12.8% engaged exclusively
in non-weight-bearing exercise; 37.6% consumed milk/yogurt/kefir
>4-5 times/week, while 57.3% consumed cheese >2-3
times/week. Greek cohort included 13 competitive male divers
(mean age 39.5 + 7.3 years) with BMD of 1.3 + 0.1 g/cm?. Mid-
season intakes were 594.6 +318.3 mg Ca, 1227.0 £ 6.6 mg P, 242.2
+ 80.1 mg Mg, and 75.0 + 58.8 pg vitamin K; end-season intakes
were 560.3 £327.5 mg, 1249.8 £ 363.9 mg, 262.0 £ 154.7 mg, and
122.3 + 97.2 g, respectively. Additionally, ten participants
reported supplementing with Mg and four with vitamin D.
CONCLUSIONS: International sample demonstrated several dietary
and behavioral factors that may adversely affect skeletal health,
while most Greek divers failed to meet the RDAs for Ca, Mg, and
vitamin K throughout the season and reported relatively low rates
of vitamin D supplementation. Limitations of the study include its
cross-sectional design, reliance on self-reported dietary data, short
dietary assessment period, and lack of biochemical measures of
micronutrient status. Future research should incorporate
biochemical assessments to provide a more comprehensive
evaluation of potential skeletal health risks among BH divers.
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ANOPQMNOMETPIKA XAPAKTHPIZTIKA KAI 2YZTAZH
ZOMATOZ IYNAIKQN NMOAOZ@AIPIZTPIQN: MIA
MEPITPA®IKH ZYTXPONIKH MEAETH

Neouvakn E.'

"Aveédaptntn Epeuvhtpla kat Performance Nutritionist, ASriva, EAANAAA
EIZATQIH: H aloAoynon twv avOpwoUETPLKWY XAP AKTNPLOTIKWY
Kat TNG oUOTOONG CWHATOC OmoTeAel Xpriolo epyadeio yla v
mopakoAoVBnon Twv yuvakwyv modoodalplotplwy. Mapd tnv
npoodatn avfnon TwWV OXETKWV EPEUVNTIKWYV OeSopévwy, n
BBAoypadia mou efetdlel ta avOPWMOUETPIKA XOPAKTNPLOTIK &
Kat Tt oU00Taon OWHATOG TwV YUValkwv Ttodoodalplotplwy,
WOlaitepa oe  oxéon ME TNV OyWVLOTIKA BO€on, mapopével
neploplopévn (Ramirez-Munera et al., Nutrients 16: 2799, 2024).
JKOTIOG TNG MEAETNG NTav N TEPLypadr TWV OVOPWTOUETPLKWV

XOPOKTNPLOTIKWY KoL tg  oUOTAoNG OCWHATOG  YUVALKWY
noSoodalploTPLWV KAL N TIOPOXN TIPOKOTOPKTIKWY SE80UEVWV yla
UEANOVTIKEG avOAUOE LG ava QY WVLOTIKA Béon.

MEOOAO:: Askotéooeplg yuvaikeg modoodaipiotple¢ g B’
EOvikng Katnyopiag Muvalkwv umoBARBnkav oe TUMOTOLNUEVN
avOPWTIOUETP KN afloAdyNnon Katd tnv €vapén ™G aywVLOTIKAG
neplodou  (NoépuBplog—AsképPplog 2025) amd avBpwmopétpn
muotonotnuévn oto Level 1 g International Society for the
Advancement of Kinanthropometry (ISAK). Metpribnkav to Bdpog,
to UYog, n mepipetpog Bpayiova ev npepia, n mMepieTpog Unpoy, n

TEEPIMETPOC  YAOTPOKVNULOOU  KOL  OKTW  SEPUATOMTUXEG
(tpikédparog, Swédbarog, umomhatiaia, Aaydvia, umeplayovia,
KOWlakr, unplaia Kat yaotpokvnuiaia). YmoAoylotnke To

AaBpolopa TWV OKTW SePUATOTTUXWV (28). To MOCOOTO CWHATIKOU
Almoug (%BF) ektipuniBnke pe tnv e€iowon TPLWV SEPUATO TTTUXWV
twv Evans et al. (2005), Bdoel twv Seppatontuywy TpikEdaiou,
KoWlakng kat pnptaiag. H Aumwdng pdala (FM) kot n GAutn pala
owpartog (FFM) umoloyiotnkav amd ™ cwpatky pala Kot To
EKTLHWHEVO %BF. H pdala okeAeTikwv LUWV (SMM) extiundnke pe
v avBpwrnopetpiky eficwon twv Lee et al. (2000), BaosL tou
QVOOTAUOTOG KOl TwV OopBwHEVWV WG TPOG TG QVTIOTOLXES
SepuatoTTuXEC TEpLdepElwY Ppaxiova ev npepia, pnpol Kot
yaotpokvnuaiov. Ta &edopéva avahubnkav meplypadilkd Kot
noapouctdlovial WG  MéEon  TWR £ TUTUKA  OTTOKALON.
AMNOTEAEZMATA: OL cuppetéxouoeg eiyav nAwkia 23,4 + 3,3 £,
avaotnpa 165,3 + 3,5 cm koL cwpatk pala 61,5 + 7,4 kg. To 28
Atav 114,5 + 28,3 mm. To ektluwpevo %BF ntav 22,7 £3,4%, n FM
14,1+ 3,5 kg, n FFM 47,4 + 4,8 kg koL n ekTluwpevn SMM 24,5 +
2,5 kg. To deiypa mep\GuBave MEVTE AUUVTIKOUG, TIEVTE PEOOUG,
TPELG emBeTkoug Ko uila teppatopUAaka. Aev
TMpAyHOTOTONONKav CUYKPIOEL HETOEL QyWVIOTIKWY Béoewv
AOYWw TOU MIKPOU KAl @Gvioou HEYEBOUC TWV  UTIOOUASWV.
SYMMEPAIMATA: Ta €upnuata  TAPEXOUV  TPOKATAPKTLKA
neplypadikd Sedopéva ylo 10 avOpWTOUETPLKO TIPOdIA KaL T
oUOTOON CWHOTOG YUVOLKWY TIo800haploTplwy G B EBVIKNAG
Katnyopilag katd tnv €vapén TG OywvioTkng mepodou. H
Slevpuvon tou Selypartog Ba emtpéPel MANPECTEPO XAPAKTNPLOUO
kat o afomotn Stepevvnon mbavwy Sladpopwy avd aywvLoTIKA
Béon.

EEVFA14-72

EMNIAPAZH THX ZYMNAHPQMATIKHZXOPHIHZHZ QMETA-3
AINAPQN OZEQN ZTHN ANTIOZEIAQTIKH KAl
DOAETMONQAH ANOKPIZH ZE ATQNA KAAAGOZIQAIPIZHZ
AmnoctoAibng A.', MnoySdvng I. X.2, Nananavayuytou A.'
Tlatpikr) ZxoAn, SxoAn Ertiotnuwv Yysiag, ESviko & Karobiotplako
Maveniotruio Adnvwy, EAAAAA 2 SxoAr Eriotriung @uotkng Aywyne &
A9Antiouou, EGviko & Kartobiotpiakd MNaverniotriuio AGnvwv, EAAAAA
EIZATQrH: H kaAaBoodaipion Xapaktnpiletat ano
emavoh apuBavopeveg evépyeleg uNnANg €vtaong, OMWG OTPLVT,
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GApota kot aAayEg katevBuvaong, oL omoleg cuvodelovtal amod
ONMAVTIKEG WETOPOAIKEG QMAUTACEL KAl £VTOVN E£KKEVTPN MUIKA
Spaoctnpotnta. H aywviotikr empapuvon Umopei va mpokoAEo el
napodik avénon tou ofelbwTIKOU OTPEG Kot TNG GAeypovVWEouUg
anokplong. Ta wpéya-3 TIOAUOKOPESTA ALTOPA Oo&Ea  €xouv
npotabel wg Slatpodikn mMapéuPacn mou evoEXETAL va eMNPEQTEL
QUTEG TI( OTTOKPLOELG. IKOTIOC TNG MEAETNG Rtav va e€etacTtel n
enibpacn NG CUUMANPWUOTIKAG XOPNynong wuéya-3 Autapwy

oféwv 0Tn  XpOViK  amokplon TG  umepo&elddong g
yAoutaBeldvng-3 (GPX-3) kat tng wtepAeukivng-6 (IL-6) mpv ko
UETA anod aywva koAaBoodaiplong.

MEOOAOS: Suppeteiyav 20 kohaboodalplotég: 10 otnv opdda
wuéya-3 kat 10 oty opdda €lkovikoU okeudopatog. Mo 43
nuépeg, n ouada wpéya-3  Aaupave nuepnoiwg 2 g
€LKOOOTEVTOEVOTKOU 0&€0¢ (EPA) kat 1 g Sokooaefaevoikol of€og
(DHA), evw n opdda eAéyxou AGuBave ewkovikd okevaopa. Kdbe
opada Ywplotnke oe SUO UTMOOUASEC TWV TEVIE TOAUKTWV KL
npaypatonotibnkav Svo aywveg 5 evavtiov 5, Swdpkelog 40
Aemtwv  kaBapol xpovou, xwpic oAlayeg. Asiypota  aipotog
GUAN\EXBNKAV O€ TEVTE XPOVIKA CNUELQ: TPV Ao TNV évapén g
napgpfacng, mMpv and ToV aywva, oUECWE METE, Kot 13 kot 37

WPeEC HETA TOV aywva. Ou ouykevipwoelg GPX-3 kat IL-6
avaAuBnkav ue MK TH avdAuon Slakv pavong
enavah apBavopevwy UETPROEWV (opdada x XPOVOgG).

AMOTEAEZMATA: lNa thv GPX-3 map atnpnbnke onuavtkn kopLa
enibpaon tou xpovou [F(4,72)=20,60, p<0,001] KoL oGnUAVTLKA
oMnAenidpacn xpovou x opadag [F(4,72)=3,53, p=0,011],
untoSelkviovTag SLadopPETIK XPOVIKN QmOKpLon METasy tTwv SUo
opadwv. T v IL-6, n KUplLa emibpacn TOU XpOVoU Sev ATV
onuavtkn [F(4,72)=2,17, p=0,081], evw mapatnpnOnKe onUavVIKN
KUpla emidpaon ™ opadag (p=0,037). H aMnAeniSpacn xpovou x
opadag dev ntav onuavtkn [F(4,72)=0,32, p=0,861], yeyovog mou
Selyvel OTL n xpovikn pHeTaBoAn g IL-6 Sev SlEdepe peTAlL TwV
opadwv.

ZYMMNEPAIMATA: H xpovikr andkplon thg GPX-3 petd and aywva
koAaBoodaiplong Siédepe petafd g opndadag wpéya-3 Kot Tng
OMASOG ELKOVIKOU  OKEUAOMOTOG, €VW Oev  mopoatnpndnke
avtiotolyn  Swadopomoinon  yw  tnv  IL-6. Ta  euprupota
unodnAwvouv mubavr enidpacn TG CUMMANPWHATIKAS XOPAYNONG
wpéya-3 ot Oelktn  avTlOEEOWTIKAG  Guuvag, OAG  Sev
TEKUNPLWVOLV  cadr)  TPOTMOMOINGn TG  UETA-AYWVLOTIKAG
dAeypovwdoug anokpLlong.

EEVFA14-91

AZIONOIHZzH IZOKINHTIKHZ AYNAMHZ KATQ AKPQN KAI
ZYZXETIZH ME TH AIATPO®IKH MPOZAHWH ZE EQHBEZ
AOANHTPIEZ CHEERLEADING

Toenén A.', Mnowdavn A. A, ToAa O.', Nehavti I.", NeoAidou
0.", NwoAortoudou M. @.!, Apvaoutng I.', Nopukog T.!

"Tunua Erttotiung Atattodoyiac-Atatporic, Xapokoneio Mavemniatriptio,
Adriva, EAANAAA

EIZATQrH: To Cheerleading evtdoostal ota abAfpata atodn kg
vPnAwv amattoewy, OMou n Mapaywyn avagpoflag Loxvog, n
EKPNKTIKOTNTA Kot N SUvapn amotedolv Bepe MW EELG AP AYOVTE
ylo v ektéAeon OApATWY, akpoBatikwv Kat TNV TpoAnlin
TPAUMATIOMWY. ZKOTOG NG HeAETNG Atav n afloAdynon Tng
LOOKWNTIKAG SUvaung KAaupng Kat £KTacng yovdtou Kat n
OUOXETLONG NG ME T Stttk mPooAndn kat ta Slatpodikd
npétwna  os €dnpPeg aBAATPLEG €6vikoL erunédou.
MEOOAOZ: Itn peAétn cuppete ixav 30 abAntpLeg eBVIKNG opadag
[ Youth kau Senior Hip-Hop, péon nAwio: 14,6 € (13,3-17,7),
%Iwpatikol Aimoug 32,8+7,0]. H ookwnuky S0vaun Ttwv
EKTEWVOVIWV KOL KOUTITNPWYV HUWV TOU 0pLoTepol Kat Selol
yovatog aflohoynbnke oe Lookwnukd 6Suvauduetpo (Biodex
System 3 Pro) oe TPelC ywVLlakeG taxutnteg 60°/s, 180°/s kau
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300°/s. Kataypadnkav n upéyiotn pomn (Peak Torque - PT), n
UEYLOTN POT TPOC TO CWwHOTKO PBdapog (Peak Torque to Body
Weight - PTBW) kot n péon wxug (Average Power - AvP). H
Slatpodikn MpooAnPn ekTudnke péow avakAoewv 24wpou Kat
epwInUatoloyiou cuxvotntag Kotavalwong tpodipwv. A priori
Kau a posteriori SlOTPOdIKA TPOTUTIA. CUOYETIOTNKAV HE TIG
TP AUETPOUG Suvaung.
AMOTEAEZMATA: H péon nuepnola evepyslakn mpdoAndn Atav
1611 (1273-1768) kcal/nuépa kat n mpdoAnn mpwrteivng 1,1 (0,8-
1,3) g/kg owpatikol PApoug, THEG XAUNAOTEPEC QMO  TIG
OUVIOTWEVEG YLl €VTOVO 0lOKOUUEVEG £dnPeg. OL aBAnTpLleg Tou
akoAouBoloav TG CUGTAOELG VLol YOAOKTOKOM KA KOl SNUNTPLAK &
elyav yapunAotepeg tpég petafAntwv SUvoung oe oUyKplon e
ekeiveg mou Sev g akolouBouoav (p<0,05). Bpébnke apvntkn
OUOXETION METOEL TNG TPOCKOANGNG otn Meooyelokr Alatpoodn
Kat oXe60V OAwV twv petaBAntwy SUvapng UoTepa Ao EAeyX0 yla
™MV nAwia kot tv katnyopia Bdapoug. H mpooAndn mpwrteivng
eudavios Betiky cuoxétion pe tn PTBW (300°/s, r = 0,414, p =
0,032) kot apvnTkA cuoyEtion pe AvP (r = -0,282 p = 0,030) kat PT
(r = -0,377, p = 0,050) ywa ywviokr taxvtnta 60°/s. H auénpévn
npooAndPn oAwkol Aimoug, KoBWE KoL HOVOOKOPECTWV Kl
KOPEOUEVWY AUTAPWY, CUCKETIOTNKE apvnTIKA pe PT kot AvP (p <
0,05). ErumAéov, Slatpodikd MPOTUTO TOU Xapaktnpiletal amd
vPnAR  KatavGAwon  YOAGKTOKOMLKWV-8NUNTPLAKWV-00TIPiwY,
XapnAn katavdAwon TMOUuAEplkwY Kat Slatpodlkd TPOTUTIO TIOU
xapaktnpiletat and vPnAn mpdoAnPn AUTAPWV Kol COKXAPWV
GUOXETIOTNKE APVNTIKA pe Seikteg puikAg Suvaung (p < 0,05), evw
Slatpodikd MPOTUTIO oL XapakTnEiletatl and vhnAn Katav dAwaon
TIOUAEPLKWY Kal Paplwv cucyetiotnke Betkd pe t PTBW (p <
0,05).

SYMMEPAIMATA: Ot abAjtpleg Cheerleading mnapouoidlouv
EVEPYELOKO KOL TIPWTEIVIKO EANELUU O OE OXECN UE TIG GUOLOAOYLKEG
anoutnoelg v abAnuatog.  Awatpodikd  mpotuma  UPNAAG
npooAndPng mpwrieivng oxetilovrol euvoikd pe  UETAPRANTEG
duvaung, evw Slatpodika mpotuma Ta omoia eudavifouv Ta
XQPAKTNPLOTIKA tng Meooyelakig Statpodnric, dnhadn mhovola oe
AN,  YOAQKTOKOMLKA, OOTpla  Kal  Adyavikd cuoyeti{ovtat
ApVNTIKA.
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Training Applications in Sports (TRAINING)

MNponovntikég epappoyég otov aBAnTIopo

EEVFA14-8

THE EFFECT OF FATIGUE INDUCED BY AN ARTISTIC
GYMNASTICS TRAINING SESSION ON BALANCE AND
SPATIAL ORIENTATION IN CHILD GYMNASTS

Karakitsou M.-K.!, Donti 0., Bogdanis G. C., Donti A.’
'School of Physical Education and Sport Science, National and Kapodistrian

University of Athens, Athens, Greece

INTRODUCTION: Balance and spatial orientation are fundamental
prerequisites of performance in artistic gymnastics. Exercise-
induced fatigue is known to impair neuromuscular control and
degrade proprioceptive input, but its effect on balance and spatial
orientation has been studied almost exclusively in adult or high-
level competitive gymnasts, while data on child athletes are
limited. This study examined the effect of fatigue induced by a
single recreational-level artistic gymnastics training session on
balance and spatial orientation in child female gymnasts, through a
pre- to post-training comparison.
METHODS: Twenty-six recreational-level female artistic gymnasts
(age: 11.4+0.9 years, height: 1.47+0.07 m, body mass: 38.418.1 kg)
were assessed before and 10 min after a standard 1-hour training
session involving all four apparatus. All gymnasts were right-side
dominant in rotational and stance tasks. Balance and spatial
orientation were evaluated using three field tests: the 10-second
tandem stance test on a balance beam (BOT-2), a single-trial test
recording the number of balance losses while standing heel-to-toe;
the Flamingo balance test recording the number of falls during 60 s
of single-leg stance on a beam; and the Matorin test, in which two
valid vertical jumps with maximal rotation were performed to each
side, with the landing angle (°) relative to the starting position
recorded for both trials. Paired-samples t-tests were used to
compare pre- to post-training performance (p<0.05). Normality
was checked with the Kolmogorov-Smirnov test.
RESULTS: Training did not affect tandem stance (1.88+1.68 vs.
1.77+1.50 balance losses, p=0.63) or Flamingo test performance
(1.04£1.54 vs 0.88+1.61 errors, p=0.58). Similarly, no significant
differences were found in the Matorin test for the right side (trial
1:206+72° vs 209+70°, p=0.81; trial 2: 216+74° vs 206167°, p=0.32)
or the first left-side trial (213+78° vs 196161°, p=0.16). However, a
significant decrease in performance was observed in the second
left Matorin trial after training (219+77° vs 190160°, p=0.03).
CONCLUSIONS: A single training session does not induce fatigue-
related impairments in balance or spatial orientation in child
artistic gymnasts. The isolated decline observed on the non-
dominant (left) side spatial orientation suggests a side-specific
vulnerability to fatigue, likely reflecting lower neuromuscular
automatization on the less-trained side. As the tests were general
and largely static, fatigue-related losses may still occur during
more demanding, sport-specific gymnastics elements. These
findings suggest the importance of incorporating balance and
spatial orientation training for the weaker side into recreational
gymnastics programs, to promote symmetrical neuromuscular
development and reduce injury risk.
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OYZIONOTIKEZ ANOKPIZEIZ KATA TH AIAPKEIA
MAPAMONHZ ZE YWOMETPO 2.000 M: MEAETH
MNEPINTQ2HZ ZE KOAYMBHTPIEZ AIEONOYZ ENINEAOY

Nwkntakng 1."2, Toupnékng A.2

" KoAuuBntikn Opoortovéia EAAdSoc 2 3xoAri Ertiotiun Quotkric Aywync &

A9AntiopoU, ESviko & Kamobiotpiakd MNavemniotriuio ASnvwv

EIZATQIH: ZKOTOG TG MEAETNG ATV VA KOTAYPAWEL TG OTOULKES
duolohoykég amokpioelg KOAUPPNTpLwY SleBvolc emumédou katd
v mapapov kat mpondvnon oe uPpopetpo 2.000 m kol va
efeTdoel TO €UPOC TWV OTOMKWV Oladpopwv oTo  XpOVO
T(POCAPHOYNAG.

MEGOAO:: Téooeplg koAuuPntpleg SiebBvolg emumédou (834120
World Aquatics points) cuppeteiyav oe mpoetolpaciao 21 nUEPWV
oe uPopeTpo 2.000 m. H kapdiakn ocuxvotnta npepiag (RHR), n
MeTaBANTOTNTA TG Kapdlakng ouxvotntag (HRV) peTd Ty mpwvn
€yepon koL n ovtlappavopevn komwon g mpomnovnong (RPE)
kataypadovtav kKabnuepvd mpw TO UYPOUETPO KAl KATA TN
Sldpkela g mpoetolpaciag oto uPopeTpo. Mia nuépa mPW T
petafacn oto UPOUETPO Kal KABNUEPWA Katd TG MPpWTeg 7
nuépeg oto uPopeTpo mpaypatonownke Sokipacia 400 m pe
Tayutnta 85% g taxutntag twv 400 pEtpwy yla thv kataypadn
™m¢  kapdlakng ouxvotntag aocknong (HR), g kapSlakng
OUXVOTNTOG OTOKOTAOTOONG £va AEMTO UETA TNV  AOKNOoN
(HR1Imin), tou puBuol pelwong ™G KAPSLAKAG CUXVOTNTAG
anokataotaong (HRR) kat tou yolokTikoU aipotog (BL). Qg
XPOVIKO OpLO TIPOCOPHOYAG OPIOTNKE N €UVOIKN aAIOKPLon, PACEL
™G nuepnotag petafoAng (A) oe touhdylotov 4 amd wg 7
petafAnTtég o oxéon e to eminmedo BdAacocag (BL, HR, HR1min,
HRR, HRV, RHR kat RPE). Tnv 7n nuépa oto UPOUETPO Kat 3 NUEPES
META TNV emotpodry mpaypatomoltibnke oelpd TMPoomabelwy
KOAUUBNoNG og aywvioTikh taxvtnta (4 oslpég 3 enavainpewy 50
m kot 4 emavoAnpewv 25 m) kot kataypasdnkav n enidoon, n HR
kat n BL. Ou mooootiaieg peToBoAeg amd TG U0 METPHOELS
Xpnotpomnotiénkav yla mv enegepyaoio.
AMOTEAEZMATA: 3tn &okwacia 400 m oto UPOUETpO Mia
abAAtpla epddavice guvoikn amokplon tv 3n nuépa (ABL: -0,7
mmol/l, AHR: -2 b/min, AHR1min: -7 b/min, AHRR: 45 b/min), evw
500 aBAATPLEG TNV 6N nuépa (ABL: -0,5 kat -0,7 mmol/l, AHR: -2 kat
-2 b/min, AHR1min: -6 kat -24 b/min, AHRR: +4 kat +22 b/min).
Mia abAitpla Sev epud avice guvoikn amokpLlon o€ TouAdxLotov 4
petafAntéc. H emiboon otn oepd mpomdvnong HUETA TNV
emotpodn o€ eminedo BANacoAG NTAV AUETABANTN CUYKPLTKA LE
0 upopetpo (A=0,6+1,2%). OL AHR kat ABL pewwbnkav kotd 3,6
kat 29,8% otnv abAftpla pe Tpooappoyn TV 3n nupépa, ot
aBAATPLEG TIOU TIPOCOPUOCTNKAV TNV 6N Nuépa euddavicav AHR
+5,5 kat -3,0% kot ABL +64,7 kat -20,0%, kot n abAATpLa xwpig
npocappoyn epdavics petwpévn AHR kat ABL kotd 4,1 kot 27,9%.
SYMMEPAIMATA: H kabnuepwn kataypadrn  mOAATAWY
UGCLOAOYIKWV SELKTWVY EVTIOTILOE ONUOVTLKEG OTOMLKEG QTMOKPLOELG
070 UYPOUETPO. QOTOCO, N TPWLUN ELPAVION TOU ELVOIKOU TtPOdIA
Sev ouvbEONKe pe guvoikn GUGLOAOYLKN QmOKPLON Kol armodoon
UETA TNV emotpodn oto eninedo tng BdAacoac.
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EEVFA14-13

RELEVANCE OF SPRINT INTERVAL AND REPEATED SPRINT
TRAINING PROTOCOLS TO THE PHYSIOLOGICAL AND
KINEMATIC DEMANDS OF 25 AND 50-M SWIMMING: A
RANDOMIZED EXPERIMENTAL CASE STUDY

Papadimitriou K.!, Papadimitriou N.2, Sokolis 1.2

" Department of Nutritional Science and Dietetics, International Hellenic
University, Sindos Thessaloniki, GREECE " Faculty of Sport Sciences &
Physical Education, Metropolitan College, Thessaloniki Campus, GREECE 2
Swimming Coach, Thessaloniki, GREECE

INTRODUCTION: The inclusion of the 50 m butterfly, backstroke,
and breaststroke events in the 2028 Olympic Games has already
influenced training methodologies, pushing forward coaches and
scientists to investigate more precise, event-driven approaches for
high-level sprinter swimmers (Powell et al., Int J Sports Physiol
Perform 21: 148-152, 2026). The aim was to compare the
physiological and kinematic responses of sprint interval training
(SIT) and repeated sprint training (RST) with the demands of
maximal 25 and 50 m freestyle swimmingin a national-level sprint
swimmer.

METHODS: A 19-year-old male national-level freestyle specialist
completed maximal 25 and 50 m freestyle time trials, a SIT
protocol (2 x 4 x 25 m, 40 sec recovery), and a RST protocoal (2 x 8 x
12.5 m, 20 sec recovery) on separate testing days. Maximal post-
exercise concentration (Lamax), blood glucose (BG), maximal
lactate accumulation rate (VLamax), swimming speed, stroke
number, stroke length, stroke rate, and stroke index were assessed
to determine the physiological and biomechanical relevance of
each training protocol.
RESULTS: VLamax was 0.38 mmol-L™"s™ and the Lamax reached
4.6 and 10.7 mmol-L " after the 25 and 50 m trials respectively. At
the end of SIT and RST protocols Lamax values were 11.8 and 13.4
mmol-L 7', respectively. BG demonstrated a similar pattern, with
the highest value observed after the RST protocol (5.7 mmol-L7),
compared with SIT ( 5.1 mmol-L™"). Both RST and SIT protocols
maintained race specific stroke characteristic across repetitions.
CONCLUSIONS: Both SIT and RST reproduced the high anaerobic
demands of 50 m freestyle swimming (Papadimitriou et al., J Appl
Physiol 126:619-628, 2026). However, the proposed RST protocol
induced elicited the highest lactate response while maintaining
swimming velocity and similar race-specific stroke characteristics,
suggesting that short repeated maximal efforts may provide a
more event-specific stimulus for sprint swimmers.

EEVFA14-14

METABOAH THX MElMNZTHZ TAXYTHTAZ KOAYMBHZHZ ZE
AYO ZYNEAPIEZ MPOMONHZHI ME AIA®OPETIKH
EMNIBAPYNZH

NaoxdaAng X., Adapidng M., Apcoviadng I.

2xoAn Emtiotriung @uotknc Aywyng kot AGAntiouou, EQviko kot
Kamobilotpiakd Mavemniotriuio ASnvwv, A8nva, EAAada

EIZATQIH: H Swatrpnon tng péylotng toxutntag KoAupPBnong Kat
™G  texvikAGg otabepdtntag umd uvdnAn  évtacn amoteAsl
ONUAVTIKO Ttopayovia amodoong. Qotoco, mapapével ac adég
KAT& TOC0 N £vtacn Tou KUPLOU OET EMNPEGIEL TNV €makoOAouOn
mopaywyn MEYLOTNG TaxUTNTAG E€VTIOG TNG (8L0G TIPOTOVNTIKAG
ouvebplog. IKOTOG TNG LEAETNG NTAV VO SLEPELVIOEL TIG LETABOAEG
NG MEYLOTNG TaXUTNTAG KAl TWV KWWNLATIKWY XOPAKTNPLOTIKWY UTIO
SU0 evtdoelg kUplou oet (90% kat 100% NG Kplowng ToxUTNTAG
[KT]).

MEOOAOZ: Awdeka KOAUUBNTEG ayWVLOTIKOU eTUMESOU (6 AvOPEG
Kot 6 yuvaikeg, nAwio: 15,7 + 1,4 £wm) olokApwoav, e
L00OTOOULONEVN OELPd, SU0 MPOTOVNTIKEG oUVESPLEG e KUPLO OET
2 x 8 x 100 m ehelBepo (20 s Sdheupa), oto 90% n 100% KT. Ou
ouvebpieg mepaupavav 1000 m mpoBéppavon, 1 x 50 m péylotng
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npoondBetag, 12 x 50 m aoknoelg texvikng, 1 x 50 m pEyLotng
npoomnddelag, o KUpLo o€T, 8 x 100 m mddla elevBepo, 1 x 50 m
péylotng mpoomadetag katr 200 m xaAdpwpa (CUVOAKOG OyKOG:
4350 m). H KT vumoloyiotnke amd OOKHACIeEC MEYLOTNG
npoomndBetag 50 kat 400 m gAelBepo. ITIG TPELG TpooTtdbeleg 50 m
kataypadnkav o xpdvog kat n TaxuTnTa KOAUUBNONG, N cuxvoTNTA
XEPLAC (SR), to urkog xepldg (SL), o deiktng amoteAeopatikdTn Tag
Xeplag (SI) kat n umokewevikn avtiinyn kénwong (RPE). Ou
UETPAOELG TpaypaToro|nkav UETd thv mpoBépuavan, mpLwv Kol
META T0 KUpLO O€T.
AMOTEAEZMATA: O xpdvog kat n taxutnta KoAUuBnong Oev
Siédepav petafd Twv SV0 MEPAUATIKWV ouvONKWV (Fi,22 = 0,58, n?
= 0,03, p = 0,45) oUte METOLU TWV XPOVIKWV OTYUWV HETPNONG
(F2,44 = 0,56—-0,62, n®> = 0,03, p = 0,54-0,57). Avrtiotolxa, ot
KWnuatikeg petafAntég (SR, SL, SI) Sev Siédepav petall Twv
MEPAPATIKWY ocuvBnkwv (p = 0,80-0,96) oUte MeTOLL TWV
XPOVIKWYV OTlYHWV pétpnong (n? = 0,04-0,08, p = 0,15-0,54). O RPE
Sev S1Edepe peTaL TWV SVO TMEPAUATLKWY cuvBnkwv (p = 0,78),
oMdA  au€nbnke OTIC EMOMEVEC XPOVIKEG OTIYUEG HETPNONG
OUYKPLTIKA HE TN PETPNON UETA TV mpobépuavon (n? = 0,16, p =

0,02).
SYMMEPAZIMATA: OL KOAUMBNTEG OYWVLOTIKOU  €mMESOU
Satipnoav TN MéyloTn  TaXVUTATA  KOL  TQ  KLNUOTLKA

XOPOKTNPLOTLK A TOUG, aveEdp TNTA oo TNV €VTOOoN Tou KUPLOU OET.
H ektéleon 2 x 8 x 100 m €wg kot 100% KT Sev ennpéace tnv
€MOKOAOUON HEYLOTN AOS00T, TOPA TNV QU ENUEVN UTIOKELUEV KN
avtiAnygn ™g KOmwong.

EEVFA14-15
H ENIAPAZH AIAMOPETIKQN TYNQN MPOGEPMANZH2
2THN ANOAOzH TQN KOAYMBHTQN

KouBapidng K., EkiZog A., Apooviadng ., Toupnékng A.

2xoAn Ertiotiung @uotkrig Aywyng kot AGAntiouoU, ESVIKO kot
Kamobtotpiako MNavemniotnuio AGnvwy, ABnva, EAAada.

EIZATQIH: StV aywvwoTtik KOAUUBNON, LIKPEG XPOVLKEG SLadopEeg
umopouUv va kabopicouv tnv tehkr katdtaén. H petd-6leyepTikn
evioxuon wng amodoong (PAPE) mepl\apBAVeEL CUVTOUEG MUIKEG
emBapuvoelg vPNAAG évtaong HE OTOXO TNV MPOCWPLVH evioxuon
™G VEUPOMUIKAG amddoong. IKomodg tng mapovoag HeAETNG Atav
va e€etdoel TNV enibpaon piag cuvSUNOTIKAG TIPOBEPLAVONG EKTOG
Kat evtog U8atog (2YN) oe oUykplon pe pia evtdg vdatog povo (EY)
oTNV anodoon Twv KOAUUBNTWY, 0T XpOvo avtibpaong Katd thv
ekkivnon Ko mv TEXVIKNA ota 50-m elevBepo.
MEGOAOZ: Itnv mopouoa WeAETN ouppetelyav 11  avdpeg
KOAUMUBNTEG aywvioTikol emutédou (15,09 = 2,11 €w; World
Aquatics points: 718,63+204,61), oL onoiol mpaypatonoincav Vo
npoBepudvoelg 20 Aemtwv: a) EY: 400-m emdoyr], 4x50-m modia,
4x50-m aoknoelg, 1x15-m kot 1x25-m péyota onpwt kat B) ZYN:
10-min ektdg vepol (2x30-s push-ups, burpees, squat jumps) kat
10-min evtog vepol (200-m emdoyr), 2x50-m modla, 2x50-m
aoKNoelg, 2x15-m pe avtiotaon kot 1x15-m  umep-taxuTNTA).
Metd amd 12-min mabnTikiG amokatdoTaonG eKTEAECAV HEYLOTN
npoondBela 50-m ghelBepo. Kataypddnkav ot xpdvol 25- kat 50-
m, n ouxvotnta xepLag (2X), to unkog xepldg (MX) kat o Seiktng
amoteAeo patikOTNTAG  XEPLAS  (AX). O xpdvog avtibpaong
kataypadnke pe Kapepa ugPnAng ocuxvotntag SelypotoAndiog
(240 Hz) koL umoAoylotnke ME TN XPNAON TOU TPOYPAMHATOC
KINOVEA, amd 1o aKouoTlkO €p€0Lopa €wE TV TPWTN Kivhon tou
KOAUMBNTA KAl oMo TO AKOUOTLKO epEBLopA €wG TO §EKOANUA TWV
ToSLWV Tou KOAUpBNTA amd to Batipa. EMUtAéov, n UTIOKELLEVLKN
avti\nyn g mpoomnddelog (RPE) kateypddn mpv Kol HLETA TNV
npoBépupavon Kat aviiotola otnv Tpoomndbela Twv 50-m wg
Seiktng KOTWongG.
AMNOTEAEZIMATA: O xpdvog ota 50-m ATav  TOPOMOLOG
(F3,60=0,02, np?*=0,00, p=0,99) petad EY (27,75%2,39 s) ko YN
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(27,9342,27 s). O xpovog au&nbnke amo ta 25 ota 50-m Kot oTLg
800 ouvBnkeg (Np*=0,99, p=0,01). OL IX, MX KoL AX mapépevay
apetaBAnteg peto€y EY kow 2YN (F1,20=0,01-0,04, np*=0,00-0,01,
p=0,83-0,96). O xpovog avtibpacng Atav TAPOHOLOG HETAEU
ouvOnkwv (p=0,32-0,49). O RPE Atav uPnAdtepog peta tn ZYN
(5,5+0,8 a.u.) évavt EY (2,1+0,7 a.u.) kat mpw ta 50-m (ZYN:
2,5+0,7 vs. EY: 1,5+0,5 a.u.; p=0,01).
SYMMEPAZIMATA: H cuvluaoTikiy TpoBEppavon €KTOG KOl EVIOG
vepoU bev BeAtiwoe tnv emiboon, To KWVNUOTIKA XAPOKTNPLOTIKA
Tov Xxpovo avtibpaong ota 50-m  elelBepo o  €dnPoug
KOAUMBNTEG aywVvLoTIKOU emutédou.

EEVFA14-18

RELATIONSHIP BETWEEN PEAK BLOOD LACTATE
ACCUMULATION RATE AND PERFORMANCE
MAINTENANCE IN MAXIMAL-INTENSITY INTERVAL
SWIMMING

Karga M.-R.!, Kabasakalis A.', Tsiggelidis P.2, Kypraiou A.",
Petridou A.", Dalamitros A."

"Laboratory of Evaluation of Human Biological Performance, School of
Physical Education and Sport Science at Thessaloniki, Aristotle University of
Thessaloniki, GREECE 2 Laboratory of Biomechanics, School of Physical
Education and Sport Science at Thessaloniki, Aristotle University of

Thessaloniki, GREECE

INTRODUCTION: The peak rate of blood lactate accumulation
(vLapeak) is considered an indicator of gycolytic power and has
been related to performance in sprint, endurance, and interval
exercise. In swimming, maximal-intensity interval exercise is used
both as a training method and, lately, as a competitive event
known as “skins.” The aim of this study was to investigate the
relationship between vlLapeak and the ability to maintain
performance in a skins-format 4 x 50-m maximal-intensity
swimming test.
METHODS: Eleven men and nine women of a highly competitive
level (tiers 3 and 4 according to McKay et al., Int J Sports Physiol
Perform 17: 317-331, 2022), with a mean (standard deviation) age
of 19.4 (2.1) years, participated in the study. vlLapeak was
determined using a 25-m maximal-intensity test. This was followed
by a 4 x 50-m maximal-intensity test, on a 3-min interval. Each
athlete performed the tests in their respective specialty stroke.
Blood lactate and glucose concentrations were measured before
and after the 25-m swim, as well as before the 4 x 50 m and after
each 50-m bout, with portable analyzers. Time was recorded with
an electronic stopwatch and stroke rate was determined using
video analysis, for each 50-m bout. Percentage differences in time
(Atime%) and stroke rate (Astroke_rate %) were calculated pairwise
among the four 50-m bouts. Data were analyzed using one-way
ANOVA for sex comparisons and two-way repeated measures
ANOVA for time, stroke rate, lactate, and glucose comparisons
between the 50-m bouts. Pearson’s or Spearman’s correlation
analysis was used to investigate relationships between vLapeak,
Atime%, and Astroke_rate%, as well as among the other variables.
Statistical significance was set at a = 0.05.
RESULTS: vLapeak did not differ between the two sexes and
averaged 0.34 (0.13) mmol/L/s. vLapeak was positively correlated
with Atime% between bouts, except for the Atime% between the
first and second bouts. vLapeak was negatively correlated with
Astroke_rate% between each of the first three and the fourth
bout. Furthermore, gucose before the 25-m test was correlated
positively with vlLapeak, while glucose was also correlated
positively with lactate after each of the first three 50-m bouts.
CONCLUSIONS: Competitive swimmers with higher glycolytic
power exhibited a greater decline in performance and stroke rate
in a 4 x 50-m maximal-intensity swimming test than swimmers
with lower glycolytic power. These findings support the potential
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usefulness of vlapeak in swimmer assessment and
individualization of training and competition strategies.

in the

EEVFA14-21

ENIAPAZH AIAQOPETIKQN NPQTOKOAAQN
METAAIETEPTIKHZ ENEPFOMOIHZHZ 2TH MET2TH
AYNAMH 2THN AzKHZH MIEZH NATKOY

Moavupopatdkng I'.", Tpopdpag K.', MeBevitng .", Teplig I.!
"Epyacotiipto A9Antikric Artédoong, SxoAr Ertiotriune @uotkric Aywyric &
AdAntiouou, ESviko & Kamodtotplako MNavemniotriuio ASnvwy, Adnva,
EAAada

EIZATQIH: H petadleyeptikr) evepyomoinon amoteAel pawvopevo
oelag evioxuong g pUikng dUvaung, LoxLog Kat ToXUTNTOG META
anod TponyoUUevn £vitovn UK evepyomoinon. Itnv Tieon
TIAYKOU €xeL e€eTaOTeL N 0ela armOKpLon TNG LOXVOG, TNG TOXVUTNTOG
Kat Tou pubpol edpappoyng TG SUVAUNG ME EKKEVTPA, BOAALOTIKA
KAl LOOUETPLKA TPWTOKOAA @, OMA OxL ™G Méylotng Suvaung.
JKOTIOG TNG TaPoLoag KEAETNG Tav va SlepeuvnBol v ot SladopEg
™m¢  Méylotng S0vaung otnv  Tieon TAykou  Emelta amd
METASLEYEPTLKN EVEPYOTIOINGN E(TE e EKKEVTPN, ElTE e POANLOTIKN
elte UE LOOUETPLKN olomoaon.
MEGOAOZ: 3t upelétn oupueteiyav 6 Avipeg, EUmelpol
aoKOoUPEVOL yupvaotnpiou (nAwkia 22,7 + 1 €, OYog 1,78 + 0,05
m, owpatky pala 88,3 + 13,5 kg, eumelpia otnv mpomnovnon
avTlotGoswyv 5 £ 2,1 £, oxetkn Suvaun otnv Tmieon maykou
>1,2). OL CUMUETEXOVIEG TIPAYUOTOTONCAV TECOEPL CUVESPIEG.
Sty mpwtn ouvedpia aflohoyndnkav Ta  avOpWTOUETPLKA
XOPOKINPLOTIKA, N 6UOTOCN CWHATOG KAl N apXLKN HEYLoTn SUvaun
(IMAE) otnv mieon mAykou. TG EMOWPEVEG TPELG ouvedpieg
£DOPUOCTNKE, LE TUXOLOTIOLNUEVO KOL QVTLO TAOULO LEVO OXESLACHO
enaval apBavOUEVWY  HETPHOEWY, €va Omd To TPWTOKOAQ
UETOSLEYEPTLKNG  evepyomoinong: A)  ékkevtpn olomaon (1
enavéAndn oto 110% twtg 1MAE otnv mieon mdaykou), B)
BaAhlotikég cuomdoelg (8 emavoAndelg oto 30% tng 1MAE oto
pnxavnpa Smith) kat ) woopetpikn cvomaon (7 s péyotn wbnon
otg 110° kaudpng aykwva). OKTWw AEMTA UETA QMo TNV edapuoyn
Tou KaBe mpwtokOAAou, aflohoynBbnke €k vEou n pEyLoTn Suvaun
otV Tmieon mdykou. To €emMiMeSO OTATIOTIKAG GCNUAVTIKOTN TAC
oplotnke oto p < 0,05.
AMOTEAEZMATA: Ané tnv avaluon Friedman test SdiamotwOnke
OTATIOTIKA ONUOVTIKY €midpacn tou mapdyovta cuvlbnkn otn
péylotn duvaun (x*(3) = 9,235, p = 0,026, Kendall’s W = 0,513). And
T OUYKPLOELG post-hoc SlamotwBOnke OTL T0 MPWTOKOAAO UE
BOALOTIKEG OUOTACEL NATAV TO MOVO TOU  Katddpepe va
T(POKAAECEL OTATIOTIK AL OCNUOVTLKEG UETABOAEG 0T HEYLOTN SUvaun
o€ Oxéon Me TNV apxkn pétpnon (5%, pHolm = 0,044).
ZYMMEPAZMATA: AnO Ta anoTEAECHATA TNG TTOPOUCOG EPYACLOG
Slamotwvetat OtL N epappoyr VoG MPWTOKOAOU He BAANLOTIKEG
OUOTIAOEL TIPOKOAEL TG ONMAVIIKOTEPEG Ofeieq PBEATLWOEL OTn
péylotn SUvaun otnv doknon Técewv Tdykou. MBavwg to
MPWTOKOAO TpOoKaAel HeYaAUTEPN  KVNTOTOINON  KWNTIKWV
povadwv uvdnlol katw Aol Kal TPOoohEPEL EUVOIKOTEPNG
Loopporiag petafd veupopuikng Stéyepong kat kénwong. Qotdoo,
AOYW TOU MIKPOU aplBUOU GUUUETEXOVIWY, TOL EUPHUOTO TIPETEL VA
epunveuBolV e mpoooxn.

EEVFA14-31

DIFFERENCES IN BLOOD LACTATE, STEP KINEMATIC,
STANCE PHASE BIOMECHANICS, AND SPRING-MASS
MODEL VARIABLES AT THE TRANSITION FROM CURVE-TO-
STRAIGHT SPRINTING IN THE 200-M DASH BETWEEN
NATIONAL AND CLUB LEVEL ATHLETES

Panoutsakopoulos V.!, Kyprianou E.2, Saraslanidis P.!, Tsalis G.2

" School of Physical Education and Sport Science at Thessaloniki, Aristotle
University of Thessaloniki, GREECE 2 School of Sport and Exercise Sciences,
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Liverpool John Moores University, Liverpool, UK 2 School of Physical
Education and Sport Science at Serres, Aristotle University of Thessaloniki,
GREECE.

INTRODUCTION: Distinct biomechanical modifications occur when
optimizing curve sprinting in the 200-m dash compared to straight
sprinting. Limited research evidence exists regarding anaerobic
biomarkers and sprinting biomechanics during the transition from
curved- to straightway-sprinting in different level track and field
sprinters. The purpose of the study was to compare national and
club level sprinters regarding peak post-test blood lactate
concentration (BL), step parameters, body center of mass (BCM)
kinematic parameters, joint angular kinematic parameters, and
spring-mass model characteristics (SMM) at the junction between
the bend and the straight part of the 200m sprint.
METHODS: Greek adult male national (n=8) and club (n=8) level
sprinters performed a maximum 200-m test on the fourth lane of a
certified 400m outdoor rubber surfaced track. Performance was
recorded using photocells (HL 2-34, TAG Heuer Professional
Timing, La Chaux-de-Fonds, Switzerland), while maximum BL was
quantified using method no. 826-UV (Sigma Diagnostics, St. Louis,
MO, USA) to examine capillary blood samples acquired 3, 5, and 7
min post-test. A typical 2D-DLT analysis (A.P.A.S. v.14.1.05
software, Ariel Dynamics Inc., Trabuco Canyon, CA, USA) was
conducted for the biomechanical assessment of the sprinting
technique recorded by a digital camera (JVC GR-DVL 9600EG,
Victor Co., Yokohama, Japan; 100fps) at approximately the 115-m
mark, while SMM characteristics were estimated using the Morin
et al. (J Appl Biomech 21: 167-180, 2005) method. Differences
between groups were examined with T-Test and Mann—-Whitney U
test (IBM SPSS Statistics v.31, IBM Corp. Armonk, NY, USA).
RESULTS: Despite significant (p=0.044) differences in overall 200m
performance (23.78+0.75s and 25.30+1.15s for national and club
level sprinters, respectively), no differences were observed
regarding BL (15.45+1.68mmol/L vs. 15.87+3.41mmol/L, p=0.669),
step frequency (4.01£0.20Hz vs. 3.86+0.25Hz, p=0.206) and the
SMM parameters. Conversely, significantly (p<0.05) more flexed
joint angles and higher angular velocity throughout the stance
phase were evident at the knee and ankle in national compared to
club level sprinters. Relative to body height step length
(122.0+£18.0% vs. 115.8+7.2%) and BCM kinematics were also
significantly (p<0.05) different between groups.
CONCLUSIONS: Differences not only in physical ability, but also in
key technique elements, were observed between Greek national
and club level adult male sprinters. Nevertheless, it is confirmed
that the examined anaerobic biomarker is independent of macro-
level joint biomechanics during the curve-to-straight transition. It is
suggested that training in club level sprinters should be
emphasizing in speed development with the integration of key-
technique elements when executing curve-to-straight transition
sprint drills.

EEVFA14-34

AMEZH ENIAPAZH EZEIAIKEYMENOY NMPQTOKOAAOY
MPOETOIMAZIAZ ME HXHTIKO EPEOIZMA ITON XPONO
ANTIAPAZHZ APOMEQN TAXYTHTAZ

Kwvotavtwidou 1.2, Napadeiong I.', PoucdvoyAou E."2, Eki{og
A.1’2

1 5x0An Ertiotriung Quotknic Aywyric ko AGAntiouou, ESvViko kat
Kamobiotptakd Mavemniotriuo AOnvav, EANAAA 2 Epyactripto AGANTIKIG
Brounyawvikng, 2xoAn Entwotriung @uotkng Aywyng kat AGAntiopuou, EQviko
kat Kartobdiotptako Mavernriotiuio Adnvwy, EANAAA

EIZATQIH: Itoug §popoug ToxuTnTag o Xpovog avtidpaong (XA) oe
abAntég uPnhov emutéSou kupaivetatl petafy 120 kat 160 ms kot
OUUPBAAAEL otnv TEAKH Kotdtaén. AvaAUEeTOL OTOV TIPOKWVNTIKO
xpoévo (MX), mou avtavakAd tnv enefepyacioc TOU OKOUGTLKOU
ONUOTOG TOU adETN KoL TN HETAPOPA TNG EVIOANG OTOUG HUEG, KOl

OTOV  KWNTWKO Xpovo (KX), amdé v évopén g MUIKNAG
gvepyOTOiNONG £WG TV TPWTN MNXAVIKA amdKpLon. ZKOTOG TNG
MEAETNG Atav va StepeuvnBel av n avTkatdoToon HEPOUG TNG
ouvnBoug TmpoBEpuavong HE  Eva  CUVIOMO  TIPWTOKOAAO
€€EIOIKEVUEVWV  OOKNOEWV TIOU EKTEAOUVTIOL HE OKOUOTLKO
epEBLOpO PELWVEL Apeoa Tov XA KOTA TNV ekkivnon amd Botrpec.
MEGOAOZ: Emtd evepyol Spopeig taxutnrag 100 kat 200 m (5
avépeg, 2 yuvaikeg, 24,2 + 3,9 etwv) kataveundnkav tuxaia oe
nelpapatiky opdda (MO, n=4) kat opada ehéyxou (OE, n=3). To
MpwTOkoMo mep\apBave: A) ocuvBnkn avadopdg (MPIN) omou
OloL ektédecav Kkowr TPoBEpuavon Kol TECOEPL MEYLOTEG
ekKWAOeElG amd PBatipa, B) acknoelg mopéuBacng oe WEPOC
npoBéppavong (OE: tumomolnpéva Spopikég aoknoetlg, MO:
aoKAOoELg arm drive, squat jump, pogo jumps, broad jumps, évapén
aoknong kabe emavaAnyng (oe kabe dAoknon ywovioucav 5
emavaAfPelg) pEow nYNTKoU onupatog amd ebappoyrn Tou
avartuxOnke yuo ™ pelétn, kot (M) 4 péyLOTeG eKKVAOELG amd
Batrpa (post -META). O MNX mpoodlopiotnke amd emidpavelakd
nAektpopuoypadnua (SEMG) otov €€w mhaty kat tov Sikédalo
pnplaio, o cuvoAkog XA amd enttayxuvolopetpo (1000 Hz) ota otn
paylaio emiddvela TOUu AKpou TOSWOU OTNV  TEPLOXH TWV
METATOPOlWY  ME  OUYXPOVIOMEVN  Kataypadrn HEOw  TOU
AcgKnowledge (Biopac) kat avdAucn o€ AOYLOMIKO  ELSIKA
oxedlaopévo ya tn peheétn (RT Trial Analyzer). Ebappdotnke t-test
e€apTNUEVWVY SELYHATWY EVTOC KABe opadag kal t-test (Welch) otig
UETOBOAES petafy Twv opadwv (a=0,05).
AMNOTEAEZMATA: O cuvoAlkog XA tng NO pewdnke amd 153,148
oe 138,9£6 ms (-14,2 ms, -9,3%, p=0,013, Hedges’ g=-1,34, 95% AE
[-22,7, -5,7] ms), evw n OE mapéuewve ouolactikd otabepr, amnod
146,5 o 148,3 ms (p=0,739, Hedges’ g=0,10, 95% AE [-17,8, 21,3]
ms). H petafoAr) Atav onuavikd peyaAltepn otnv MO o€
ouykplon pe tv OE (Stadopd 16,0 ms otnv MO évavt 1,74 ms
otnv OE p=0,049). Nepypadikd, otnv MO n petaBoAr evtomniotn ke
Kupiwg otov MNX (-10,8 ms) kat Ayotepo otov KX (-3,4 ms), xwpig
WOTOOO Ol EMUEPOUC CUVIOTWOEG VA GTAVOUV OE OTOTLOTIKA
ONUOVILKOTNTO.

SYMMNEPAZMATA: H avTlKaTAoTOON HEPOUG TNG TIPOBEPAVONG LE
€va OUVTOMO TIPWTOKOAMO €EELSIKEUUEVWY OOKNOEWV UEIWOE
Queoca tov XA, pe PeTOBOAN peyoAUTEPN QMo eKelvn TG opddag
eAéyxou. MNeplypadlkd 0 EVIOTILOUOG TNG METABOANG dalvetal va
elval oTov MPOKWNTIKO TOPA OTOV KWVNTIKO XpOvo. AsSopévou tou
MIKpOU Selypatog, To eupripata amoTelolv pio mpwtn €veelén
oM\G xpetalovral erPepaiwon oe peyaAltepo Selypa.

EEVFA14-36

ZYZXETIZH TOY PYOMOY EQAPMOIH THZ AYNAMHZ KAI
THZ ENIAOZHZ 2TO MNrANTIAIO ZAAAOM

InnAorntovAou M.', Nékou E.', Bekdkn E.', Zdpag N.2, Teplig I.!
'Epyactripio ASAntikric Amédoong, SxoAr Entotiunc @uotkric Aywync kot
AVANTLopoU, ESviko kat Kartobtotptakd Maverniotiuo ASnvav ? Turfua
Entiotiung @uotkrig Aywyng kot AdAntiopoU, 2xoAn Entiotriung Quotkrig
Aywyrig, AGAntLopoU kat Epyodeparmneiag, Anuokpitelo MavemLotruo
Opakng, Kopotnvrj

EIZATQIH: Ztnv teXvikA Katdf aon tou yyavtiaiou cAdAop (oATKO
aBAnuo xlovodpouiag), €xel PBpebel otL oto 34-42% TOU OALKOU
XPOVou Tou damavdatal Katd t ¢daon g Kabe otpodng, n ywvia
TOU yovatog mapapével apetdaBAntn. Kabwe n BiBAoypadia €xet
Xapaktnpiosl tn 6€on autrh oxeSOV LOOUETPLKN, O PUBUOG UE TOoV
omoio edpappoletal n duvaun lowg va €XeL onUAVTLKO POAO OTnV
enidoon. Qotdco, n CUCXETLON QVAUESH OTOV PUBUO edappoync
™¢ SUvaung kat otnv enidoon tou yly avtiaiou cAGAOp Tapapeéy gL
aSleuKpVLOTN. ZKOTIOG TNG LEAETNG Elval VO EEETACEL TN CUOXETION
avapeoa oto pubud edpapuoynig TG SUVOUNG TWV KATW GKPWV HE
mv enidoon oTo ywyovtiaio oAGAOWL.
MEOOAOS: >tn peAétn ouppetsixav 10 veapoi abAntég/tpleg
OATILKOU OKL LE EUTIELPLOL € aywVeG 412 £€Tn (4 ayopla, 6 kopltola,
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nAwia 13,5+1,5 £tn, pala owpatog 51,0+8,4kg, avaotnua
1,63+0,09m). Mia gBSopada mpv amnd toug MaveAAVIOUG AyWVES
ylyavtiaiou  oAdAop, ot oBAntEC/tpleg  emokéPONnKav  TO
epyaotiplo kKat aflohoynbnkav otn cuctoacn cwpatog (DXA) kai
oTov pubuo edappoyng TNG SUVOUNG OTNV LOOUETPLKN WONoN KATW
akpwv amd  kaboty Béon  (ywvia yovatog 1200) o€
Suvopormatdopua.  KabBe abAntig/tpla  ektédece  wONOELS
Sutodikd oMA kot povormodikd. OL HOVOTIOSIKEG TPOOTIADELEG
Slaywpiotnkav wg mpog to Kuplapyo kot pn kupiapyxo modt. O
pubuog edappoyng NG SUvaUNG UTOAOYIOTNKE OTA XPOVIKA
napdbupa twv 30ms, 50ms, 80ms, 100ms, 150ms, 200ms kau
250ms. H emiboon oto ywyavtaio ohdlop mpoékuPe amod Ta
enionpa anoteAéopata tou MaveAAnviou MpwtabAfpatog. Ma ™
OTATOTIK ~ av@Aucn  XpnolloToliBnke GUCXETION UE  TOV
ouvteheoty r Pearson e eninedo OTATIOTKAG ONUOVTIKOTN TOG
0a<0,05.

AMOTEAEZMATA: BpéOnkav ONUAVIIKEG OCUCXETIOELS QVAUECQ
otnv enidoon Tou aywva Kol oTov pubuo edapuoyng tng SUVAUNG
avd KNG CWHATIKAG MAlog yla To Kupiapxo modL ota 80ms (r=-
0,73, p=0,016), 100ms (r=-0,75, p=0,013), 150ms (r=-0,75,
p=0,012), 200ms (r=-0,74, p=0,015) kat 250ms (r=-0,73, p=0,017).
Emiong, onupavtkég cuoyetioel Ppebnkav avaupeoa otTig (Sleg
METAPANTEC KoL ot (6l xpovikd Staothpata, Otav o pubuog
edappoyng g Suvaung ekdbpdotnke avd KNG GAUTNG CWHOTIKAG
pdadag (80ms: r=-0,69, p=0,027, 100ms: r=-0,72, p=0,020, 150ms:
r=-0,71, p=0,021, 200ms: r=-0,70, p=0,024 kat 250ms: r=-0,72,
p=0,019).

SYMMNEPAIMATA: O puBuog edoppoyic g Suvaung Ttou
erubeflou moblov e€nyel mepimov 10 48-56% Tng enidoong oto
yyavtiaio cAdhop. Toktikn agloAoynon tou puBuol ebappoyng
¢ SUvaung umopel va Swoel xpnoeg mAnpodopieg yla v
eniboon oto ywyavtaio cAdhop.

EEVFA14-37

2Y2ZXETIZH THZ ENIAOZHZ 2TO TEXNIKO ZAAAOM
XIONOAPOMIAZ ME THN EMIAOZH ZE YMAIOPIEZ KAI
EPFTAZTHPIAKEZ AOKIMAZIEX AZIONOINHzHZ ZE EQHBOYZ
AOANHTEZ XIONOAPOMIAZ

Ndkou E.', ZrnAtoroUAou MN.', Bekakn E.', Zapag N.2, Teplig I.!

" 3x0An Ertiotriung @uotkns Aywyric & A9Antiopou, ESviko &
Kartobtotptakd Maverniothiuo ASnvav, EANAAA 2 Turjua Ertiotiung
Quotkng Aywyng kat AGAntiouou, ZxoAn Entotniung @Quotkng Aywyrig,
AUAntiouoU kat EpyoSepanceiag, Anuokpiteto Mavemniotiuio Opakng,
Kouotnvi, EANAAA

EIZATQIH: H afloAoynon mopop€tpwy GUOLKNG KOTACTOONG TIOU
oXeTlovTal YE TNV eMiS0oon oTa aywviopata xlovodpopiag eivat
TIOAU XPAOLUN Yl TOV TpomovnTh, Wlaitepa Katd toug Bepvolc
prveg oOmou ot duvatdtnteg mpomndvnong kat aflohdynong oe
OUVONKEG XlOVIOU elval TEpLOpLlopéves. EmumAéov, ol umaibptleg
Sokipaoieg mMopouctdlouv onUOVTIKO TIPAKTIKO evladépov yla
Ttov mpomovnth, Kabwg pmopolv va Tmpaypoatonotnfolv evkola
oto mebio mpomovnong xwplc €EELSIKEVUUEVO  EPYOOTNPLOKO
€EOTMALONO. ZKOTOG TNG MapoUoag HEAETNG ATAV VO SLEPEUVHOEL T
oxéon NG emiboong OTovV aywvo OTo TEXVIKO OAGAOWM HE TNV
emiboon  OTG €pyaoTnplokeéG Kol umaiBpleg  Sokipooieg
a&lohdynong.

MEOOAO:: 3tn peAéTn  ouppeteixav
abAnTEC/Tpleg  TEXVIKOU OAGAOW xlovodpopiag (7 ayopla, 6
Kopitola, nAwia: 13,6%1,7étn, pala owpatog: 52,4+10,2kg,
avdotnua: 162,4+8,5cm) pe aywviotikn eumelpla 4+2€m. Mia
eBSopdda mpwv and toug aywveg Mavelnviou MpwtabArnuartog
XlovoSpopiag, oL CUUUETEXOVTEG UTIOBARBNKAV OE €pYOOTNPLOKES
Kat umaiBpleg Sokipooieg ¢uokng katdotaocns. H Swadikacia
aflohdynong Sujpknoe  SU0 nuépeg. Tnv  TPWIn  NUépQ
npaypatornoinkav ot €€AC  €PYOOTNPLOKEG  UETPNOELG:
Katakopudpo dApa pe avtibetn kivnon, dApata Baboug amd vgn

Sekatpeic  €dnPot
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20,30 kot 40 cm, PEYLOTN LOOUETPLKA SUvaUn OTIG WONOELG KATW
akpwv anod kabiot B€on, dAutn pala cwuatog e DXA kat TENOG
OPXLTEKTOVIKH Sour Tou €&w mMAaty pnplaiou HUOG Kal EyKAPOLOL
ermudavela  TeTpoké PoAOU  HUOG  HECW  uTepnxoypadioag. Tn
SelTepn nUépa TpaypaToTOONKOV oL UTtaiBpleEG SOKLUAOLEG:
Katakopudo aApa pe mpodidtacn (Jump & Reach), oplidovtio dApa
aveu ¢opag, o0pllovVIIo TEVIONMAOUV OGAUO, HEYLOTOC apPLOUOG
emavoANPewv KooKWV o0€ 1 AEMTO KoL HEYLOTOG OPLOUOG
mAGylwv avarndnoswv og koutt Upoug 40cm oe 30 deutepOAenta,
ME KABe mpooyeiwon otnv Kopudr TOu KOUTIOU va Kataypdadetal
w¢ plo avardénon. H aywviotikn emnidoon mpoékue amod ta
amoteAéo pata tou MaveArviou MpwtabAnpatog xlovodpouiac.
M TN OTATOTIKA avAAUCH XPNOLUOTIOLHONKE O OUVIEAEDTAG
cuox£tong Pearson (r), pe €mineSo OTATIOTIKAG ONUOVTIKOTN TOG
p<0,05.

AMNOTEAEZMATA: H emniboon ot  6okwacia  mAGywwv
avannénoewv oe kouTti Sldpkelag 30 Seutepolémtwyv ATAv N
povadiky  Tou  eUPAVIOE  OTOTIOTIKA  ONUOVTLKY — OpVNTIKNA
GUOYETION e TNV emidoon oto TeXxVLkd oAdlop (r=-0,662, p=0,019).
OL eTtSO0ELG OTN UEYLOTN LOOMETPLKN SUvaUn OTIG WOAOELG KATW
akpwv aro koblot B€on kol oto oplloviio AdApa Aveu ¢Gopdg
napouciaoav HETPLEG, OANG N OTOTLOTIKA CNUOVILKEG OPVNTLIKEG
GUOXETIOELG ME TNV aywvioTkh enidoon (r=-0,476, p=0,100 kat r=-
0,498, p=0,100, avtictolya). Emuthéov, Sev BpéOnke oTATIOTIKA
ONUOVTLKA CUCXETLON TNG OQYWVLOTIKNAG EMIS00NG UE TG EMSOOELS
TWV UTIOAOLWV €pyacTtnpLlakwy f unaibplwy dokipactwy (p>0,05).
SYMMNEPAIMATA: H unaiBpla Sokipacia mAdylwyv avamndnoewv
oe Kouti Sldpkelag 30 SeuTEpOAEMTWY EVOEXETAL va AmOTEAEL
xpriowo  mpaktkd  epyadeio  aflohdynong oe  €dnPoucg
aBANTEC/TPLEG TEXVIKOU OAGAOW, KOBWC ATOV N HOvVASIK oo TG
EPyaOoTNPLOKES Kol umaiBpleg Soklpaocieg mou  mapouociace
OTOTIOTIKG CNUOVTLKA) CUCXETLON LE TNV QYWVLOTIKN midoon).

EEVFA14-38

NIAOTIKH AZIOAOIMHZH THZ EQAPMOTHZ
3DSPORTMOTION TA TNQZTIKH MPOMONHZH ZTO
NOAOZMAIPO: ANATPODOAOTHZIH NOAOZIDAIPIZTQN
KAI NMPONONHTQN

ZtaduAidng A."5, Naoiag K.2, Mapaokeudnoudog E.2, Avtwviou
Nn.%, Zraukonovlog E.*, Anuntptadng M.?%, Zi8npoémoulog E.4,
Mrnapiéng A.%, Kaptoidng MN.*, Mrapidng MN.%, MyoanAiéng I.5,
Mavépoikag A.5, Metagag 0.5, Apavatidng .5, Mouutj B.),
Bévrag A.", Mrakipt{oyhouv @.', ZéAton T.!, Ikdvog I'.", Beviélou
r.!, Mawdpn M.", Kiopamnootédou N.2, Maupikag E.2, Aopdvn
E.2, BapBapryog 2.2, Atdokag B.2, Owkovopou 2.2, Mavidtn A.2,
Mrnoy&dvou M.2, déka A.2

" Vilabs (Versatile Innovations Labs) OE, EAAAAA 2EXEQ, EANAAA 3 Turiuo
WuyoAoyiag, Maverniotiuo Kumpou, Kumpog * Epyactripto latpikig
Quotkng kat Wnelakng Kewvotopiag, Tunua latpikrig, AptototéAgio
Mavemniotiuo Osooadovikng, EANAAA ° Epyactripio AELoAdynong tng
BroAoyikrig Atodoong tou Avdpwmou, Tunua Ertiotriung @uatkric Aywyrig
kot AGAntiouou, Aptototédeto Mavemniotruto Osooadovikng, EANAAA
EIZATQrH: H amnodoon oto olyxpovo mnodoodalpo amattel
enefepyacio TNG KvnonNg CUUTOLKTWY, OVIUTOAWV KOl UTTOAQG,
oMtk odpwon, xwpwn avtAnyn, TmpoPAedn kat ARYN
anopdoewv umod Xpovikn Tieon. H MapakoAouBnon MoAamAwy
Avtiketpévwy  (Multiple  Object Tracking, MOT) umopel va
XpnotwuomotnBel yla v Tautdxpovn mapakololOnon SuVapLKWY
epeblopdtwy Slaitepa amoteAecUaTKA o€ TIEPIBAANOV ELKOVIKAG
npaypatkétntag (VR), mnpocappoldépevn oe modoodalplkd
ouvadelc kotootacel. M Tétolo edapuoyr] QmOTEAEL TO
3dSportMOTion mou uAorolel to MOT oe meptBdMov VR, pe tnv
Klvnon twv avtlkelwévwy mou npoPaAdel va akoAouBei otaTloTk &
SeSopéva TPAYUATIKWY aywvwy Todoodaipou. Méow QUTAG TG
T(POOQAPHOYIG EVEPYOTIOLEL TNV YVWOTLKY SlEpyaoia TNG ITATIOTIKAG
MdABnong TMPOKELWEVOU va KOTOOTEL €val amoSoTKO TPOypPaUU
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YLl YVWOTLKA T(pOTtovnon oto todocd atpo. AlevepynBnke TAOTLIKN
aflohdynon g edappoyng oe ekboxy mobile VR, Tmou
avarapnyaye tn Bactkn Aettoupykn Aoy Tng umd avarmtuén
vPnAng mototntag VR ek8oxNG. IKOTOG NTtav N afloAoynon g
XPNOWoTNTag Kat tng SuvatdtnTag TPOTMOVNTIKAG €VIagng NG
edappoyng kat n kataypoadr mpotepaloTHTwyV PeAtiwong amd
noSoodalploTteg Ko T(POTIOVNTEG.
MEOOAO:Z: Meta 10 Xxpnon ¢ mobile ekdoxng 1ng
3dSportMOTion, 19 OUMUETEXOVIEG CUMMANPWOAV €va ELSIKA
OXESLAOUEVO YLOL TOV OKOTIO QUTO SOUNUEVO €pWTNUATOAGYL0. Ot

OUMUETEXOVIEC  amavinoav  w¢  modoodalploTég (n=12,
EPOOLTEXVIKOU  KOL  NULETIOLYYEALOTIKOU  €mUESOU) KOl WG
npomovntég n umoyndlol mpomovntég UEFA B (n=11), ue

OpPLOMEVOUG VA £XoUV SUTAN 8LOTNTA. To EpWTNUATOAOYLO KAAUE
11 Bepatikég MePLOXEG, He Eudacn oTn XPNOLOTNTA TNG AOKNONG
MOT, otn 6udpkelad Kol TOWKWla Tng mpomovnong, otn Soun
SduokoAiog, otnv Tmpocappoyn avd aywvioTikn Béon, otn
Snuovpyla koL avaBeon QoOKACEWV KAl OTNV  EMKoWwvia
nipomovnTt-a0ANTA. NepAduBave KAELOTEC EPWTHOELG, METAEY TWV
omolwv mevtafadueg  kAipakeg 1-5, KaBwWG KAl  OVOLKTEG
EPWTAOELC, ot ormolieg avoAuBnkav Bepoatika.
AMOTEAEZMATA: H ouvoAwr wavomoinon ntav Betkn tdoo
otoug modoodalplotég (M0O=4,17/5) 600 KOl OTOUG TPOTIOVNTEG
(MO=3,73/5). OuL moboodaiplotég afloddyncav uPnid ™
XPNOWOTNTA ™G doknong MOT (MO=4,25/5), evw to 80% Twv
QIOVTNC EWV NTAV UTEP TNG MEYOAUTEPNG TIOLKIALAG TIPOTIOVNTIKWY
oevapiwv. H amodekty kabnuepvry Sldpkela  Tmpomodvnong
GUYKEVTPWONKE KUplwg HeTagy 10 kat 20 Aemtwy. Ol MPOTOVNTES
alohoynoav BTk T XPNOWOTNTA TG TPOCAPHOYNAG TNG
npomdvnong avd aywviotiky Bfon (MO=4,00/5). To 63,6%
TpoTipnoe va opileL o idlog g mapapétpoug duckoAiag, to 27,3%
TPOTIKUNOE QUTOMATN Tipocappoyn kat o 9,1% cuvduaoud twv
800 mpooeyylocewv. OL AVOLKTEG amavtroelg avédelfav wg Baoikég
TPOTEQPALOTNTEG TOV ToS00dalplkd PeOAOMO, TNV  emiloyn
aywvioTikig  Béong, Toktkd oevdpla  emiBeong,  duuvag,
petaBaocng kat avteniBeong, kabwg kat Seikteg Onwg xpovog
avtidpaong, xpovog AnYng anodaong, akpifela mapakoAoldnong
Kal ocuxvotNTA OMTKAG odpwaong. Ot pomovnTég {ATnoav emiong
Suvatotnteg oxedlaouol, amobrkeuong Kal avdbeong acknoswy,
napakoAouBnong mpoodou kat eBSopadlaiov MPOYPAUUATIOUOU.
SYMMNEPAIMATA: H motk aflohoynon avédelfe Betikn
arodoyxn t™¢ 3dSportMOTion Kol TPOTMOVNTIKA XOPAKTNPLOTKA
ONUAVTIKA Yyl TNV edoppoyn TNG OMWG: CUVIOUEG OUVESPIEG,
TIOWKIAlOL KOl OYWVLOTLKN) oUVAdELD TwWV oevapiwy, eEatopikeuon
avd Béon kou eninedo, é\eyxo amd TOV MPOTOVNTH KOL oV AAUTLKA
avatpododotnon. Ta eupriuata Ba aflomownbolv ywa TtV
nepaltépw avamtuén tng 3dSportMOTion kat tn petafacn oe
m\npwc epBublotikr) VR ekdoxn pe xprion VR headset, n omoia Ba
a&lohoynBel €k VEOU O€ TIPAYHOTIKEG TIPOTIOVNTIKEG CUVONKEG.

EEVFA14-46

POSITIONAL DIFFERENCES IN ANTHROPOMETRIC AND
PHYSICAL CHARACTERISTICS OF MALE FIRST DIVISION
TEAM HANDBALL PLAYERS

Meletakos P.!, Papavasileiou A.', Makri A.', Kepesidou M.’,
Noutsos K.!

School of Physical Education and Sport Science, National and Kapodistrian
University of Athens.

INTRODUCTION: Handball is characterized by specific differences
in the technical, tactical, anthropometric, and physical demands
placed on players depending on their position on the court.
Goalkeepers, wings, backs, and pivots perform different roles
during offensive and defensive phases, which may be reflected in
their morphological and physical performance characteristics. The
purpose of the present study was to examine differences in
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anthropometric characteristics and selected physical performance
variables among male handball players in the top national division
according to playing position.
METH ODS: Forty-six male first division handball players (age 203 +
4.7 years; height 1.84 + 0.07 m; body mass 86.9 + 11.6 kg),
classified by playing position (goalkeepers n=7, wings n=10, backs
n=21, pivots n=8), were assessed for anthropometric
characteristics and physical performance, including handgrip
strength (HG), agility test (T-test), vertical jump performance
(countermovement jump [CMJ], squat jump [SJ], drop jump [DJ]),
and sprint speed (5m, 10m, 20m). Descriptive statistics were
calculated for each variable. Differences among playing positions
were examined using one-way analysis of variance (ANOVA),
followed by Fisher's LSD post-hoc comparisons. Statistical
significance was set at p<.05.
RESULTS: Significant differences among playing positions were
observed for height, (F(3,42)=3.625, p=.021, np*=.206), and body
mass, (F(3,42)=13.469, p<.001, np*=.490). Goalkeepers and pivots
were significantly taller and heavier than backs and wings, post-
hoc comparisons yielded large effect sizes for most pairwise
contrasts. CMJ performance also differed significantly by position
(F(3,40)=3.00, p=0.042, partial n*=0.18), with backs and wings
jumping higher than goalkeepers and pivots. SJ showed a similar,
borderline trend (p=0.051, partial n?=0.18). No significant
differences were observed for HG, T-test agility, DJ, or sprint times
at 5m, 10m, or 20m (all p>0.05).
CONCLUSIONS: Playing position in male first division team
handball players is associated with distinct anthropometric
profiles, with goalkeepers and pivots exhibiting greater height and
body mass, a fact that aligns with the modern technical and
tactical approach to handball. Backs and wings demonstrate
superior jumping ability, highlighting that the ability to shoot from
a greater height along both the horizontal and vertical axes is a
defining, necessary characteristic for these specific playing
positions. These findings support position-specific approaches to
athlete selection and the design of training programs in elite
handball.

EEVFA14-47

FLEXIBILITY ANDSPORT-SPECIFIC PERFORMANCE ACROSS
AGE GROUPS FOLLOWING AN 8-WEEK PILATES TRAINING
PROGRAM IN FEMALE ARTISTIC SWIMMERS

Kainourgiou L., Ntomali S.", Bampouras T.2, Dimakopoulou E.
School of Physical Education and Sport Science, National and Kapodistrian
University of Athens, GREECE 2 School of Sport and Exercise Sciences,
Liverpool John Moores University, Liverpool, UK

INTRODUCTION: Flexibility is an important physical attribute in
artistic swimming, as it is associated with the execution of
technical elements requiring a large range of motion and body
control. Pilates training may contribute to the development of
flexibility; however, the effects of Pilates training on flexibility may
vary with age, and consequently influence sport-specific
performance. The study aimed to compare changes in flexibility
and sport-specific performance following an 8-week Pilates
training program among artistic swimmers of different age groups.
METHODS: Twenty-one female artistic swimmers participated in
the study: a younger group aged 9-11 years (n=11) and an older
group aged 13-15 years (n=10), all with >2 years of training
experience and actively competing. Both groups followed the same
8-week Pilates program, twice per week, with each session lasting
60 minutes. Right, middle, and left splits, bridge, shoulder
flexibility, and knee flexibility were assessed at baseline and at
weeks 4 and 8. Performance in both Ariana and Rio figures was
evaluated by three certified judges at baseline and week 8. A two-
way repeated-measures ANOVA was used to compare responses
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between age groups.
RESULTS: The younger age group demonstrated a greater pre-to-
post improvement in knee flexibility than the older group
(p=0.009), whereas the older group demonstrated greater
improvements in shoulder flexibility than the younger group from
baseline to week 4 (p=0.029) and from baseline to week 8
(p<0.001). A significant between-group difference in pre-to-post
change was also observed for the left split (p=0.03). No other
comparisons were significant. Ariana and Rio performance scores
improved significantly in both age groups, with no between-group
differences in improvement (p=0.26 for both figures).
CONCLUSIONS: The 8-week Pilates training program was
associated with improved sport-specific performance in both age
groups, whereas adaptations in specific flexibility measures
differed between younger and older artistic swimmers. These
findings support the use of Pilates as a complementary dry-land
training method in artistic swimming and emphasize the need to
consider age-related differences in training adaptations when
planning training programs.

EEVFA14-48

MPOMONHZH PILATES ME RING KAl REFORMER: AANATEZ
ZTH MAXHTIKH IKANOTHTA, £TH ZQMATIKH ZYZTAZH KAI
ITH MYTKH 1ZXY ZE AOAHTEZ TAEKWONDO

KaBpoupa A., Waba M. A., Makpn E., OppavAiéng X., Zapag N.,
Modtoidouv A., Aulwvit A., ZpAtog H., Xat{nvikoAdou A.,
Mrevéka A., MAaAAwou M.

Tunua Entiotiung Quotkrig Aywyng kot A9AntiouoU, 2xoAn Emiotiung
Quoikng Aywyrig, ABAntLouoU kat Epyodepamneiag, Anuokpiteto
Mavemiotiuto Opakng, Kopotnvn.

EIZATQMH: H Sokiwpocio  emovolopuBavouevwy  AOKTIOUATWV
(multiple frequency speed of kick test, FSKTMULT) amotelel tnv
TO yVWwoTr SoKipaoia afloAdynong g HOXNTKAG LkavdTnTag oTo
taekwondo. Autr, kaBopiletar amd mMoAoUC TaPAYOVIEG OTWE N
gukwvnola, n ToXUTNTOL EVEPYOTIOINONG TWV KATW GKPWV KOl N
vPnAn mopaywyn MUIKAG wxLog. To Pilates eivat yvwotd ot
BeATLWVEL TNV gUKLVNGLO KAL KLVNTLKOTNTA TWV 0pBpwoewv wotdoo
UTIApXOoULV eAdyLoTa epeuvnTkd Sedopéva yla tnv enidpach tou oe
aBANTéG KoL €8k oto taekwondo. ZKOMOC TNG MEAETNG NTAV val
Slepeuvnoel Ty enidpaocn g mpomodvnong Pilates pe ring kat pe
reformer otnv paxntkn enidoon, otn CWHATIKA cUOTACN KAl 0TN
MUiKA LoxL oe abAnTEC/TpLeG taekwondo.
MEOOAOS: tn pelétn ocuppeteiyav 13 abAntéc/tpleg taeckwondo.
OL aBAntég/tpleg akohovBnoav 7 eBSoUAdeG mMpomovNoNg WE ring
kat pe reformer akolouBwvtag éva tuxalo SLACTAUPOUNEVO
Slaxwplopo. NapalnAa, akolouBoloav kal TV dLa mpomovnon
taekwondo. T[pwv Kol META TA TPOTOVNTIKA TPOYP AT
aflohoyndnkav: n ocwpoatiky ocvotacn (DEXA), ta katakdépuda
dApata (CMJ kat SQJ), T0 TPOCOPUOCUEVO TECT guklvnoiog T-Teot
kat n edikn dokacia FSKTMULT. H otatiotikr mepAapf ave tv
avoluon  Sloomopag  EMAVOAOUB QVOUEVWY  TIOpOyovVIwyY (2
ouvOnKeg X 2 XPOVLKEG OTLYHEG), p<0,05.
AMOTEAEZMATA: H nponovnon ring al&noe oTaTLOTIKA O AVTK A
v GAutn pada tou koppou (3,2+2,6%, p=0,001) kol pelwoe tO
0000TO  owpatikol  Aimoug  (-7,3%7,1%, p=0,000), evw n
nponodvnon reformer abénoe onpavtikd thv GAUTN HAJA TwV KATW
akpwv (3,1+4,5%, p=0,024). Kot oL Vo cuvOnkeg BeAtiwoav tnv
GUVOALKA GAN pala cwpatog (ring: 2,4+1,8%, p=0,002, reformer:
1,5%2,31%, p=0,022). Kat ot Vo opddeg avénoav to LYOC oTa
katakopuda dApata (CMJ: p= 0,004, SQJ: p=0,002), OUWG LOVO TO
ring BeAtlwoe tO XPOVO OTO MPOCAPHUOCHEVO T-TeotT (- 2,643,1%,
p=0.010). H paxnukn amndédoon oto FSKTMULT BeAtwbnke
OTATIO TIKA ONUOVTIKG o€ OAa ta ot (1o p=0,001/ 20 p=0,005/ 30
0,005 /40 0,009 /50 p=0,000) kat oto kaAUTepo o€t (p=0,000) Kat
OTO OUVOALKO aplBud Aaktiopdtwyv (p=0,000), otnv opdda ring.
Inpavtkn Beitiwon otnv opdda tou reformer, Bp€Onke povo oto
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40 oet (p=0,052) kat mapatnpnOnke tdon BeAtiwong oto cuvolo
Twv AokTlopdtwy (p=0,065). Kapia Stadopd dev Bpébnke avaueoa
ot U0 OpAGEG Ot KoMl OO TG TOPATMAVW METOBANTEC.
IYMMEPAZIMATA: To KUplo e€Upnua TNG MEAETNG ATAV OTL N
nponévnon pilates eite pe ring ette pe reformer Ba mpokaAéoel
ONMAVTIKEG aAAaYEG OTNV GAUTN pala Kot otn HUikn oxy, wotdoo
n mpomovnon He ring Ba mpokaAéosl onuavTKEG aAlayEéG OTO
TIOCOOTO CWHATIKOU ATOUG, OTNV €UKWVNGLO KOL OTN HOXNTLKNA
wavotnta. To Mkpd péyeBog kat XapunAd KOOTOG TOu ring To
KaBloTd pia koA oy WG MECO EVOUVAUWONG OTO XWPO
ekyUpvaong abAntwv/tpuwv taekwondo.

EEVFA14-50

EFFECTS OF BLOOD-FLOW RESTRICTION AND HEAVY-LOAD
CONDITIONING ON COUNTERMOVEMENT-JUMP-
PERFORMANCE IN YOUNG FEMALE TRACK-AND-FIELD
JUMPERS

Konstantinou K., Parpa K., Moubarak M., Michaelides M.

School of Science, University of Central Lancashire Cyprus (UCLan Cyprus),
CYPRUS

INTRODUCTION: Blood flow restriction combined with low-load
resistance  training (BFR-RT) may induce post-activation
performance enhancement (PAPE). However, its effectiveness in
young female track-and-field jumpers remains unclear. This study
compared the effects of blood-flow restriction (BFR) squat, heavy
squat (HS) and control conditions on countermovement jump

(cMy) performance.
METHODS: Eighteen female track-and-field jumpers [age: 15.06 *
1.47 vyears] completed three experimental conditions in a

randomized within-subject design: Control (standardized warm-up
only), HS (1 x 5 repetitions at 85% 1RM), and BFR (3 x 15
repetitions at 40% 1RM with 50% arterial occlusion pressure). CMJ
performance was assessed at 3, 6, 9, 12, and 15-min post-
conditioning using force plates. Outcomes included jump height,
take-off velocity, take-off power, impulse, peak concentric ground
reaction force (GRF), and rate of force development (RFD). Data
were analysed using a two-way repeated-measures ANOVA.
RESULTS: Jump height differed significantly between conditions (F
(2, 34) = 1394, p <.001, np® = .45). Bonferroni-adjusted pairwise
comparisons revealed greater jump height following BFR
compared with Control (mean difference = 1.9 cm, 95% CI: 0.9-2.9
cm, p <.001) and HS (mean difference = 1.5 cm, 95% Cl: 0.6-2.4
cm, p = .001), whereas HS did not differ from Control. BFR also
resulted in greater take-off velocity and impulse compared with
both Control and HS, and greater take-off power and peak
concentric GRF compared with Control, while RFD did not differ
between conditions. A significant main effect of time was observed
for jump height (p = .032), with no significant condition x time
interaction (p = .112).
CONCLUSIONS: These findings suggest that low-load BFR squat
conditioning may enhance CMJ performance compared with heavy
squat conditioning or a standardized warm-up alone in young
female track-and-field jumpers. However, no evidence of a
condition-specific temporal response was observed across the 3—
15 min post-conditioning period.
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HIP-EXTENSION AND KNEE-FLEXION ECCENTRIC EXERCISE
ELICIT DISTINCT REGIONAL MOTOR UNIT RESPONSES IN
THE HAMSTRINGS

Sahinis C.', Amiridis I. G.", Enoka R. M., Kellis E."

"Aristotle University of Thessaloniki, Department of Physical Education and
Sport Sciences at Serres, Laboratory of Neuromechanics, Serres, GREECE ?
University of Colorado Boulder, Department of Integrative Physiology,
Boulder, CO, USA

INTRODUCTION: The hamstrings are anatomically and functionally
heterogeneous, but whether their neural response to eccentric
exercise depends on the joint action used for loading and the
muscle region examined remains unclear. We determined whether
hip-extension and knee-flexion eccentric exercise induce task- and
region-specific changes in hamstring torque control and motor-unit
activity.

METHODS: Twelve healthy men completed hip-extension eccentric
exercise, knee-flexion eccentric exercise, and a time-matched
control condition in a repeated-measures design. Each eccentric
protocol comprised 6 sets of 10 maximal eccentric contractions.
Maximal voluntary contraction (MVC) torque and steady isometric
contractions at 10% and 40% MVC were assessed during hip
extension and knee flexion tasks before, immediately after, and 48
h after each condition. High-density surface electromyography was
recorded from proximal and distal regions of biceps femoris and
semitendinosus and decomposed into motor-unit spike trains
using convolutive blind-source separation. Mean discharge rate
(MDR) was analysed wusing linear mixed-effects models.
RESULTS: Both eccentric exercises reduced maximal torque and
impaired torque steadiness, with the largest changes generally
occurring when the assessment reproduced the exercised joint
action. Maximal torque decreased by ~20-35% during hip-
extension assessments after hip-extension exercise and by ~21-
29% during knee-flexion assessments after knee-flexion exercise.
Torque fluctuations increased by ~31-34% and ~35-38%,
respectively. MDR increased after both eccentric exercises, but the
spatial distribution of this response depended on the exercised
joint action. Immediately after hip-extension exercise, MDR
increased more proximally (+0.76 to +1.80 pulses:s™) than distally
(+0.07 to +1.44 pulses-s™"). Conversely, after knee-flexion exercise,
increases were greater distally (+0.91 to +2.04 pulses-s™) than
proximally (+0.41 to +0.94 pulses's™). At 48 h, a similar regional
pattern was generally retained, with larger proximal MDR
increases after hip-extension exercise (+1.20 to +1.80 vs +0.85 to
+1.63 pulses-s™ distally), while the distal predominance after knee-
flexion exercise was less pronounced (+1.30 to +1.53 vs +1.23 to
+1.46 pulses:s™ proximally). Between-muscle differences were
small, and no changes were observed in the control condition.
CONCLUSIONS: Eccentric hamstring exercise produces
uniform neuromuscular responses. Functional impairments were
primarily task specific, whereas changes in MDR were organized
regionally according to the joint action used during loading. These
findings indicate that the acute and early-recovery responses to
eccentric hamstring exercise are determined more by loading task
and muscle region than by individual hamstring muscle.

non-

EEVFA14-57

NEYPOMYIKEZ NPOZAPMOTEZ META AMNO ZYNAYAZTIKH
MPOMONHZH ANTOXHZ KAl AYNAMHZ ME ANTIOETEZ
EMIBAPYNZEIZ ANO AYTEZ NOY NMPOTEINONTAI ME BAZH
TO «IAANIKO» TAXYTHTO-AYNAMIKO NMPO®DIA

Wappdg H.-l.", Nailng X.2, TepTng I.', Z&BRog X. A.", MraArg N.2,
Mroy8dvng T. X.!

sx0Arj Ertiotriunc Quotkric Aywyric & ASAntiouoU, ESviko & Kamobiotplako

Mavemniotiuto Adnvwv, Adriva, EAAdba 2 Kévtpo E€sibikeuonc Artédoonc,
Mavemiotiuo Bourgogne Franche-Comté, SyoAn Emtotnuwv A9Antiouou,
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NtiZov, raAAia 3 Tufjua Artédoong, Akadnuio MAE MavattwAikdg, Aypivio,
EAAada

EIZATQIMH: To «W8aviko» mpodiA duvaung - taxvtntoag (FVopt)
neplypddet ™ Oewpnukd PéAtiotn  avaloyia peTOED  TNG
KavotnTag mopaywyng dUvaung kat taxuTnTag, wWote o abANTAG
va aflonolel KahUtepa tn SlaBéoun HUIKA WoXL o BOANLOTIKEG
Kwnoelg. Otav n dUvaun elval oxeTka xaunArn oe oxéon HE TO
FVopt, o abAntig epdavitet «ENepa» SUvoung Kol n
npondvnon aviloTtdoswyv ekteheital pe épudaon ota vPnAd doptia
(mx. 80-90% 1MAE). ZItoug veapolG T0600hAIPLOTEG TO
«EMepa»  Suvapng elvat ouxvd, wWotdco otnv Kobnpepwn
TPOKTIK ~ XpNnolgomolovvtal  kKupiwg  xounAd doptia  kat
TIAELOUETPIKEG aokfoelg, SnAadn epebiopata MPOCAVATOALCUEV QL
OTNV TOXUTNTO. IKOTIOG NTAV VAl EETOCTOUV KAl va. cuykplBolv ot
VEUPOMUIKEG Kal OEPOPLEC TIPOCAPUOYEG META QO TPOTOVNON
«evavtio» oto FVopt t6co oe opdda Tmou akolouBnoe
OUVSUOOTLKI TPOTIOVNGON SUVOUNG KAl AVTOXKG, 000 Kal 0 opada
ou €Kkave WOvo Tmpormdvnon SUvoung Kotd T SLApKEL ™G
QYWVLOTLKAG nepLodou.
MEGOAOZ: Tplavtoéél veapol modoodalplotég uhnAol emumédou
(K17) xwplotnkav oe Tpelg opades. H opdda Suvaung (AYN, n=12)
Kat n opdda cuvduaotikng mpomovnong (XYN, n=12) extelovoav
yio 12 eBdopddeg, pia dopd/epdopdda oto MD-3, «pn
BeAtiotomoinpévn» mpomovnon duvaung, dnhadn ot abAntég pe
«EMNepo»  Svvaung  AduBavav  mpomovnTukd  epebiopoata
npooavatoAopéva otnv toxutnta (m.x. 0-30% 1MAE), evw o6ool
eiyav «EMewpo» ToxLTNTOG TPOTovouvtay Me Eudacn otnv
Suvaun (m.x. 80-90% 1MAE). H ZIYN ektehoUoe emutAéov
Stahewpatiky mpondvnon ubnAng évtaong pe Siapkewa 10-15
min, €lkool Aemtd PeTd tnv mpomovnon duvaung, evw n opdda
eAéyxou (n=12 ) cuvéyloe tn ouvnOn modoodalplkn mpomovnon.
Mpw kat petd tv mpomovntkn mapéufacn aflohoyndnkav: CMJ,
RSI, ompwt 10m, 5-0-5, RAST, katakdpudo mpodil Suvaung —
taxutntag kot Yo-yo Intermittent Recovery Level 1 test.
AMOTEAEZMATA: Aev ntapatnpidnkav petaBolég os Kapio opdsd a
ota: CMJ, RSI, 10m, 5-0-5, RAST (6Aa p=0.152). H FO pewwBnke oe
OAeg T opddeg (p<0.001, g=-0.74 €wg -1.04), evw n VO koL n Pmax
avéndnkav (p<0.001, g=0.78-1.45). H Sladopd Twv atopkWV FV
npodiA and 1o Wavikd pelwbnke mapopola ot opadeg IYN, AYN
Kat eAéyxou (36.7% 31.4% kot 37.1%, avtiotoxa, g=1.12-1.57).
Avtifeta, n extipwpevn VOmax kat n MAS oto YYIR1 BeAtiwbnkav
otn IYN (4.2% kou 2.5%, avtictoya, p<0.001, g=0.65), evw otn
AYN pewbBnkav katda 2.5% kat 1.5% (p=0.016, g=-041). Ou
petaBolég otnv OE 6ev Atav onuavikég (p=0.165, g=-0.37).
IYMMEPAIMATA: H mpomovnon OSUvaung «eVAvILO»  OTNV
MPOTACN TIOU TIPOKUTITEL altd TO ATOMIKO FVopt Sev elxe kaupia
eMidpacn OTC TAPAUETPOUC VEUPOMUIKAG amddoong oOTIg
TEPAUATIKEG Opadeg. Emiong, n aepofia amodoon BeAtwbOnke
otn ZYN xwpig peiwon duvaung r taxutntag, mbavotata Adyw g
npomovnong avtoxng pe HIIT.

EEVFA14-62

H ENIAPAZH AIAMOPETIKQN NABQN KATA THN
NPONONHZH KAMWEQN TOY ATKQNA 3TH MYIKH
YNEPTPO®IA KAl AYNAMH TON KAMNTHPQN TOY
ATKQNA

MAatag ., Mnoydavng I., Tovunékng A., Teplig I.

2xoAn Ertiotiung @uotkrig Aywyng & ASAntiopou, ESviko & Kamobiotplako
Mavemnotiuio Adnvwvy, EANAAA

EIZATQrH: H enidpoon OSladopetkwv aokAoewv otn HUIKA
uneptpodia kat t péylotn Suvaun €xel pehetnOsi ektevWC.
Q0T000, TEPLOPLOUEVO OeSOUEVA UTIAPYXOUV OXETIKA HE TNV
enidpaon Sladopetikwv Aafwv Katd TV mponovnon KAUpewyv
TOU ayKwva. KOO TNG mapovoag HeAETNG ATav va StepeuvnBein
enibpacn NG UTMTOG KOl TNG NUUTPNVOUG AaBng otn MUikA
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umeptpodia Kol MEYLOTn SUvVAUN TWV KAUITHPWVY TOU ayKwva.
MEOGOAO:: 3tn pelétn ouppeteixav 17 doiutntpleg Ouokng
Aywyng kot ABAnTopoU (nAwkia: 22,8 + 1,8 €, Ubog: 166,5 + 6,6
cm, owpaTkl M&lo: 62,2 + 9,6 kg). Kdabes ocuppetéxouvoa
T(POTIOVOUCE TO €VOL AVW OKPO HE KAUWPELG OyKWVO UE OATHP A UE
umtia AaBry kat to dAAo pe tnv (Sla doknon pe nuutpnvh Aafnh. H
nporovnTk TapépPacn Oujpkece 5 eBSoupddeg, pe Svo
npomnovnoelg efSopadlaiwg, kot mep\aupave 4 CePEG TwWV 8
enavaAipewv oto 80% tng Héylotng duvaung (1RM) yia kaBe dvw
akpo. Mpw kol MeETd v TopéuPfacn mpaypatonodnkav
METPAOEL olotaong owpatog pe DEXA,  umepnxoypadikn
aflohdynon tou Sikedpdhou Bpayloviou, Tou MPoOeBLou Ppaxloviou
Kat Tou Bpaylovokepkidikol, kabwg kat afloAoynon tng 1RM pe

OmTiL KOl nuutpnvh AaBn oe  k@Ps Aavw Aakpo.
AMOTEAEZMATA: H  unepnyoypadiky aflohdynon  €deie
onuavtky avfénon Ttou TAxoug Tou SikeddAou PBpayloviou
(p<0,001) kot Tou Ppaxlovokepkidikol (p<0,001) peta TNV

TPOTOVNTIKA TapEpPacn, xwpic n petaBoln va Stadopomoteital
ONUAVTIKG METaEly Ttwv 600 AaBwv. Ztov TPocBlo Ppaxlovio
nopatnpndnke Swadopomoinon TG  HUETOBOAAG METAEY Twv
onueiwv pétpnong (Xpovog x Inueio: p=0,044), pe onUAVTIKA
avénon povo oto onuelo 60% (p=0,017). Aev moapatnpndnkav
onNUaVTKEG Sladopomotioelg petall twv Vo AaBwv otnv GAun,
Amwén | ootk pala tou Bpaxiova péow DEXA (p>0,05). H 1RM
avénbnke onUOVTIKA WeTA TtV Tmpomovnon (p<0,001), svw
napatnpnOnke onpavtky oAnAemnidpacn Mpomovntikng Aafng x
Xpovou x AaBrg Afohoynong (p=0,022). fto dvw AKPO TOU
TMpomovAOnke pe nuutpnvh AaBn, n avénon g 1RM nAtav
peyaAltepn Katd thv afloAdynon Ue nUUTpnvh o€ cUyKpLon UE TNV
vt Aafn (p=0,017), evw 01O QVWw OKPO TIOU TIPOTIOVHONKE WE
umtia Aafry Sev map atnprOnke avtiotoyn Stadopd (p=0,847).
IYMMEPAZIMATA: H mpomdvnon KAUPeEwWvV TOU aykwva ylo 5
eBSouadeg obnynoe oe av€non TOU MUTKOL TIAXOUG KOL TNG
péylotng Suvoung, xwpig va mpokurmtouv cadelg Sladopéc otn
MUikA umeptpodia HeTafy UMTLog Kat nuutpnvous AaBng. Qotdoo,
oTn Héylotn Suvaun map atnpnBnke €e1bikevon wg mpog t Aafn,
kabBwg n mpomoévnon pe nuutpnvh Aafn mpokdAecs peyaAlTePn
Behtiwon dtav n afloAoynon mpaypatonotibnke pe tnv idia Aapn.
JUVENWC, n erhoyn tNg AaPrg daivetal va emnpedlel MEPLOCOTEPO
TG TIPOCAPUOYEG TNG MEYLOTNG SUVAUNG TIAPA TIG UTEPTPODLKES
TIPOCAPLOYEG TWV KAUMTAPWY TOU OyKWVA.

EEVFA14-65

ACUTE EFFECTS OF FOAM ROLLING ON ACTIVE ANKLE
RANGE OF MOTION, CALF MYOFASCIAL INDENTATION
PARAMETERS AND THEIR INTER-LIMB ASYMMETRY IN
TRACK AND FIELD JUMPERS

Chaitidou V.', Panoutsakopoulos V.!, Kotzamanidou M. C.2,
Tziouref M.3, Konrad A.%, Schleip R.®

" Biomechanics Laboratory, School of Physical Education and Sport Science
at Thessaloniki, Aristotle University of Thessaloniki, GREECE 2 Faculty of
Health Sciences, Metropolitan College Thessaloniki, Thessaloniki, GREECE 3
Division of Biomechanics and Research Development, Department of
Biomechanics and Center for Research in Human Movement Variability,
University of Nebraska at Omaha, Omaha, NE, USA * Human Movement
Science, Training and Health, University of Graz, Graz, AUSTRIA ° School of
Medicine and Health, Technical University of Munich, Munich, GERMANY.
INTRODUCTION: Self-myofascial release via foam rolling (FR) is
widely used during warm-up and recovery routines in athletics.
However, its immediate effectiveness in mitigating inter-limb
functional asymmetries, joint range of motion (ROM), and
myofascial tissue stiffness remains unclear. This study investigated
the acute effects of a FR intervention on active ankle ROM, inter-
limb plantar flexion and dorsiflexion asymmetries, and superficial
posterior calf myofascial indentation parameters.
METHODS: Twenty-one adult track and field athletes competing in
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jumping events participated in two randomized experimental
conditions: FR on the calf, and a control condition (CON; i.e., rolling
over a dummy roller). Participants were assessed before (PRE) and
immediately after (POST) the intervention. The intervention
consisted of 3x30 srolling efforts on each leg. The K-Move (Kinvent
Biomechanique, Montpellier, France) was used to measure
dorsiflexion and plantar flexion angles during active ankle ROM
assessments for both the takeoff (TO) and swing (SW) legs. The
myofascial indentation parameters (stiffness, applied force and
indentation depth) of the superficial posterior calf area were
evaluated using the IndentoPro V03.04-067 indentometer
(Chemnitz University of Technology, Chemnitz, Germany). The
symmetry angle was used to quantify TO vs. SW asymmetry. A 2
(“condition”) x 2 (“time”) ANOVA with repeated measures on the
second factor was used. The significance level was set at a = 0.05.
RESULTS: A main effect of “time” was observed for plantar flexion
symmetry angle (p = 0.029), which decreased from PRE
(4.31+3.48%) to POST (2.81+2.42%, relative change = -34.80%).
Specifically, post hoc analysis revealed that the FR condition
elicited a significant reduction in the plantar flexion symmetry
angle (pre: 5.20£3.96% vs. post: 2.74+2.49%, p = 0.009, relative
change = -47.31%), whereas no significant alterations occurred in
the control condition (p > 0.05). Furthermore, a significant “time” x
“condition” interaction emerged for the TO coefficient of variation
in superficial posterior calf area myofascial stiffness (p = 0.012),
with values in FR decreasing from 10.57+5.28% to 7.67+5.42%
while increasing in the control condition (6.52+3.52% to
9.3315.81%), indicating enhanced response consistency following
FR. Conversely, no acute changes were identified in ankle ROM or
the remaining myofascial indentation parameters across
conditions (p > 0.05).
CONCLUSIONS: FR effectively attenuates functional inter-limb
asymmetries in plantar flexion and enhances neuromuscular
consistency without altering ankle joint ROM or compromising
superficial posterior calff myofascial stiffness. These findings
support the integration of FR into warm up protocols specifically
aimed at reducing inter-limb functional asymmetries in track and
field jumpers.
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AIADOPEZ XTHN TAXYTHTA EAEYOEPOY KOAYMBHTIKOY
ZNPINT METAZY ENANA®OPAZ TOY XEPIOY ME YWHAO
KAI XAMHAO TO=0

TowAng M., ToyyAdkng B.', Apcoviadng I.2, Poucévoylou E.',
EkiCog A."

" Epyacotripto A9Antikii¢ Blounyavikric, SxoAr Entotiunc Quotkric Aywync &
AVANTLIopoU, ESviké & Kamobiotplako Mavemniatriuio ASnvwv, EANAAA 2
Epyaotripto AGAntikr¢ Atodoong, ZxoAn Enotnung @Quotknig Aywyric &
A9Antiouou, ESviko & Kamodtotpiako MNavemniotriuio AGnvwy, EAAAAA
EIZATQIH: Zta koAupBntika aywviopata toxUtntog ot StadopEg
otnv TeAkn emidoon elval cuxvad eNAXLOTEG, ME aQmoTéAeoua
AETITOUEPELEG TNG TEXVIKAG VO QUTOKTOUV QYWVLOTIKN onpocia. Ito
elelBepo, n ¢don emavoadopdc Tou xeplol ekteleital eite pe
uPNAOG 160, e EKTETAUEVO XEPL KAl UPNAT TPOXLA, EITE PE XA UNAO
1080, ME eKTETAPEVO XEPL Kal xaunAdtepn tpoxtd. H emoyn
METAEL Twv SU0 yilvetal oty PAEN KUPIWG EUMELPIKA i HETA Ao
UTOSELEN TOU TTPOTIOVNTH. ZKOTIOG TNG MEAETNG ATAV VA GUYKPLOEL N
péon taxutnta KoAU uBnong oe péylotn mpoomnadbela eAevBepou
petafl Twv Suo TEXVIKWV enavadopag.
MEGOAOZ: Emtd avépeg, nAwkiag 15-25 €twv Kot pe Stabopetkn
MPOMOVNTIK  Kat  KOAUMPBNTIKA eumelpia, OUMMETEiav otV
€peuva. e Tuoiva 25 pEtpwy, kaBe cuppetéxovrag ektéAece 00
péyloteg mpoomabeleg 25 PETPWV HE ekkivnon wBnong amd Ttov
toixo, Mia pe kdBe teEXViKR emavadopds (VPnAo/xaunio tdéo),
MPWTA He UPNAS Kal OTN CUVEXELX UE XOUNAO TOEO Kol SEKQ AeTTA
gekoUpaong MeTaEL Toug. Mponyndnkav mMpoBépuavon kal pia



14th INTERNATIONAL CONGRESS OF BIOCHEMISTRY & PHYSIOLOGY OF EXERCISE

UTIOUEYLOTN SOKLUOOTIKI) TpooTadela ava texvikr. H kataypadn
€ywe pe 600 kApepeg ota 60 Hz, pio mAdyla kovtivly Afdin tou
abAnty kat pio pakpwrp AQdn oAdkAnpng NG mioivag, pe
BaBuovounon tng petaténong and yvwotd onueia avadopdg tng
muoivag. O ouyxpoviopog Kat n avaluon Twv ARPewv éywvav oto
Kinovea (2025.2). H péon tayutnta umtoAoyloTnKE WG TO TINALKO TNG
OUVOALKAG UETATOTILONG TIPOG TOV GUVOALKO XPOVO Qo TV 3n £w¢
™V 7n XEPLA, WOTE va epLopLoTel n emidpaon tng wbnong anod Tov
toixo kat tng kKomwong. H kavovikdtnta twv Stadopwv eAéyxOnke
pe Shapiro-Wilk kat ot 800 TeXVIKEG ouykpiBnkav pe t-test
eEapTNUEVWVY Selypdatwy (a = 0,01).
AMNOTEAEZMATA: H péon toxVtnta Atav uvpnAdtepn e TNV
TexVik uPnlol TOfou amd O,TL HE TNV TEXVIKN XOounAoU To&ou
(upnA6: 1,609 + 0,169, xaunio: 1,497 + 0,170 m/s. H péon
Sadopd Atav 0,112 + 0,074 m/s (95% AE: 0,044 €wg 0,181) kat
Atav otatotikd onpavikny (t = 4,03, p = 0,007), pe péyedog
enidpaong Cohen's d = 1,52. H katevBuvon g Stadopds ATaV n
{810 KOL OTOUG EMTA CUMMETEXOVTEG, ME QTOMLKEG Sladopég amd
0,1% £WG 14,1% (8Ldueon A 9,3%).
SYMMNEPAZIMATA: H enavadopd pe uPnAd 160 cuvodeltnke amo
vPnAotepn taxlTNTa o péylotn Tmpoomdbela elelBepou. H
kateBuvon g enidpaocng Atav dla, Opwe To HEYEBOC NG
SLEPEPE ONUAVTLIKA HETOEY TWV CUUUETEXOVTIWY, HE EVaV OO TOUG
entd va epdaviel mpaktikd pndevikr Sladopd. Ta gupApota
adopolv Vv ofela emidpacn ™G odnylag ylwa TV TEXVIKA
enavadop g oe HUIKPO Oelypo KoL HE OUYKEKPLUEVN OELPA
ektéleong. H  efatopkevpévn  afloAdynon NG TEXVLKAG
enovadop 4G GaiveTal oKOTILUN, EVW OL UTIOKELMEVOL UNXaAVLoMOL
xpnlouv nepattépw Slepelivnong.

EEVFA14-69

ONE-YEAR LONGITUDINAL CHANGES IN GROWTH,
MATURATION, MUSCLE ARCHITECTURE AND
NEUROMUSCULAR PERFORMANCE IN YOUNG RHYTHMIC
GYMNASTS AND CONTROLS

Gaspari V.!, Bogdanis G. C.!, Panidi I.", Kanna D. A.", Salagas A.",
Terzis G.", Donti A.", Donti O.

'School of Physical Education & Sport Science, National and Kapodistrian
University of Athens 2School of Physical Education & Sport Science,
Democritus University of Thrace 3School of Physical Education & Sport

Science, Aristotle University of Thessaloniki

INTRODUCTION: This study compares muscle architecture,
neuromuscular performance, growth, maturation, and body
composition between rhythmic gymnasts and physically active
controls at baseline and after one year of follow-up.
METH ODS: Eighty-nine girls 9-year-old girls (43 rhythmic gymnasts,
46 physically active controls) were assessed for: (a) muscle
architecture of the vastus lateralis, the long head of the biceps
femoris, and both heads of the gastrocnemius; (b) neuromuscular
performance, including countermovement and squat jump height,
maximal isometric strength, 0-10 m and 0-20 m sprint speed, and
hip and ankle range of motion; and (c) body composition and
anthropometric characteristics.
RESULTS: At baseline, gymnasts presented lower anthropometric,
body composition, and maturity values than controls (all p<.018),
together with greater biceps femoris fascicle length and muscle
thickness (p<.001). Controls showed greater vastus lateralis
anatomical cross-sectional area (CSA; p<.001). Gymnasts also had
greater hip range of motion, countermovement jump height,
relative jump power, and relative maximal isometric strength
(p<.05), while controls produced greater absolute maximal jump
force (p=.002). No baseline group differences were found in ankle
ROM or 0—10 m and 0-20 m sprint speed. At one year, gymnasts
maintained lower anthropometric measures, body fat, and
maturity status than controls (all p<.001). Fascicle length increased
in both groups across all muscles (time p<.001), with gymnasts
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showing a greater increase in gastrocnemius and biceps femoris
fascicle length (interaction p<.001 for both). Pennation angle
increased in the vastus lateralis and gastrocnemius (p<.001), with a
greater increase in gymnasts for vastus lateralis (interaction
p=.020). CSA increased in all muscles (p<.001), with a larger
increase in gymnasts for gastrocnemius (interaction p=.045) and
biceps femoris (interaction p=.016) CSA. Countermovement jump
height, squat jump height, and maximal isometric force improved
comparably in both groups, with no groupxtime interaction
(p=.911, p=.726, and p=.679, respectively). Sprint speed (0-10 m,
0-20 m) remained unaltered in both groups while ROM increased
more in gymnasts than controls (p<.001).
CONCLUSIONS: Rhythmic gymnastics training is associated with
distinct anthropometric and body composition profiles and with
longitudinal architectural adaptations specific to gastrocnemius
and biceps femoris, without corresponding between-group
differences in jump, strength performance over time.

EEVFA14-70

OMOIOTHTEZ METAZY TQON NPO®IN AYNAMHZ-
TAXYTHTAZ 2E KYKAOEPTOMETPO KAI 2THN AzKHzH
HMIKAGIZMA-AAMA

Toané ., Advtn O., TooUkog A., Teplng ., Mmoydavng I. X.
2xoAn Ertiotiung @uotkrig Aywyng & ASAntiopou, ESviko & Kamobiotplako
Mavemnotiuio Adnvwv, EANAAA

EIZATQIH: H péylotn emtdyuvon o€ KUKAOEPYOUETPO QO TEAEL L
umooxopevn MEBoSo yiwa v  afloAdynon NG VEUPOMUIKAC
Aettoupylag Twv KATw AKpwvY, KABWE EMITPETMEL TOV TPOSSLOPLOUO
noMamAwv onpeiwv g oxéong Suvaung-taxvtntog (F-V) katd t
Sldpkela pLlog erutayuvong. H mapovoa pelétn efétace v
OMOLOTNTO TWV TIOPOUETPWY TNG oxéong F-V petafy tng péylotng
ETUTAYUVONG OE KUKAOEPYOUETPO KOL TNG QAOKNONG NUKAdLopa-
AApa (SJ) ue S1apopETIKES eMBapPUVOELG.
MEOOAOS: Askatéooepl UyLeig avdpeg dottnteg Duatkig Aywyng
EKTEAECQV HEY LOTO AALOTO OO NULK ABLoUA KOl GUVTOMEG MEYLOTEG
ETUTO(UVOEL OE KUKAOEPYOUETPO WE OladopeTikd ewTtepka
doptia. Katr ot 8U0 aOKNOELC EKTEAEOTNKAV HE OTOKAELOTIKA
UELOUETPLKY, BaAALOTIKY MUTKH §pdon, HE TUTIOTOLNEVN EKTEAEDN
™G Kivnong, B€éon tou KoppoU Kal ywvia Tou yovatog Katd tnv
gvapén g kivnong. Ou mapduetpol F-V 010 KUKAOEPYOUETPO
npoodlopiotnkav  amd  UEMOVWHEVEG  ETUTAXUVOELS  Kal
ouykpiBnkav petall Twv Stadopetikwy doptiwv. MNa va Andbolv
unodn ot dadopég otnv umoothpLEn TG HAlAG TOU CWHATOC
METAEL  KUKAOEPYOUETPOU KOl GAMOTOC QO nukablopa,
edappooTnNKE avOpWTOUETPLKA S16pOwon.
AMOTEAEZMATA: Ot map apetpot F-V oto KuKAOEPYOUETPO HTAV
otafepéc avefdpTnta OO TNV QVTIOTOON, XWPIG ONUOVTIKEG
Sladopeg ot TEG Fo (F(2.45, 31.85) = 1.24, n? = .09), otnv khion
(F(2.65, 34.45) = .99, n2 = .07) i ot Vo (F(2.8, 36.4) = 1.09, n? =
.08), pe OAeg TG TEG p > .05. H kAion tng oxéong F-V 6 S1édepe
0UCLAOTIKA PETAEL KUKAoEpyopETpou Kat S) (p > .05, Cohen’s d =
.18). Mpw kat petd tv avBpwmnopetpiky &W60pbwon, n Fo
MAPOUCLaoe LOXUPEG CUCYETIOELG HETOEU KUKAOEPYOUETPOU KaL SJ
(r=67,p<.01;r=.92, p<.001), evw n cuoxéton ywa tnv kAion
™¢ oxéong F-V auénBnke amd xaunAn kot un onpovtkny o udnAn
KoL onpavtikn (r = .16, p> .05; r= .67, p< .01). Aev mapatnpndnke
onUavtikn cuoyxeton yw ™ Vo (r = -.14, p> 05;r = .51, p > .05).
SYMMNEPAIMATA: Mwa oUvTopn  MEYLOTN  EmTdyuvon
KUKAOEPYOUETPO UMOPEL va TPOCEPEL LA TTPAKTIKA, acdaAn Kat
taxela péBodo aflohdynong NG VEUPOMUIKAG KAVOTNTAG TWV
KATw AKpwv, evw n avBpwropetpiky S0pBwon evioxuoe v
OMOLOTNTO TWV TIOPOUETPWY NG oxéong SUvaung-tayuTnTag
METAED KUKAO EQYOMETPOU KAl TNG AOKNONG NUKABLoMA -GAL QL.
Ne€elg-KAelSLA: Tayutnto-Suvauky oxéon, a€loAdynon, HEYLoTN
Suvaun
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METABOAEZ THZ MYIKHZ ANOAOZ2HZ KAI TON AEIKTQN
KONQzHz KATA TH AIAPKEIA ENANAAAMBANOMENQN
2EIPQN FLYWHEEL DEADLIFT: MIAOTIKH MEAETH

ZUpuog A.', TooUkog A."', Mmoydavng I'. X.!

" 3x0An Ertiotriung @uotkrc Aywyris & A9Antiopou, ESviko &
Kamodtotpiako Maveniotriuio ASnvwy, EAAAAA

EIZATQIH: Ikomog¢ tng mopoloog TUAOTIKAG HEAETNG NTav va
efetdoel TG ofeleq MeETOPOAEC TNG MUIKAG amodoong Kot tnv
ektéleon  emavalopBavopevwy  oepwv  flywheel  deadlift.
MEOOAOS: 3tn MEAETN CUUMETE(XOV OKTW AVOPEG ME EUTELpiA
otV mpomnovnon Suvaung. Ol CUUUETEXOVTEG ekTEAecav 10 OElpEg
twv 10 enavaAnPewv «daposwv Oavdatou» pe avtiotaon
odovdUuhou (flywheel deadlift) ue porr adpdvelag 0,050 kg-m? kot
Staelppa V0 AemTwV PeTalD TwV OelpwV. Metd amod kabe oelpd
ektehovoav Tpia GA\pata pe mpodidtacn (CMJ). Kata to flywheel
deadlift petpriBnkav n péon katakopudn Suvaun, N LETATOTLON, N
MEOn KAt n MEYLOTN OUYKEVIPN ToXUTNTA, N HECN EKKEVIPN
TayuTnTa Kat n €kkevtpn unepdoéptwon. Xta CMJ mpoodloplotnkav
to UPoC GApatog, O XPOVOG MEXPL TNV Omoysiwon Kat o
tponomotnpévog Selktng avudpaotikng Suvvaung (RSImod). Ou
eMavol AUPBAVOUEVEG UETPAOELS QVOAUONKOV UE YPOUULKA ULKTA
MOVTEAQ, eVw yla TG TOAQIMAEG OUYKPIOELC MeE Tn METPNON
avadopdg ebapuodoTKe n S516pbwon Holm.
AMOTEAEZMATA: To nmpwtokoAAo mpokdAeoe peydAn avénon tng
avtla pBavopevng (g=5,2) kot tNg HeETaBOALKNG KoOTwong (g=5,3).
Sta CMJ mopatnpABnke onuavtiky emidpacn tou oet oto VYOG
GALATOG, OTOV XPOVO HEXPL TNV amoyeiwon kat otov RSImod (6Aa
p<0,001). ZUYKPLTIKA PE TNV APXLKA HETpnon, oto 90 Kat to 100 ot
pHeEwOnKav onupavtkd to UPog dApatog kat o RSImod, evw
auénbnke onuavikd o xpdvog MEXPL TNV amoyeiwon (OAa
p<0,019). 3to flywheel deadlift mopoatnpnBnke onuavtkn
enibpaon Tou OeT 0Tn pEon oUyKkevipn taxutnta (p=0,021), otn
péon €kkevtpn taxvutnta (p<0,001), otnv €kkevipn unepdopTwaon
(p=0,040), otn uéon katakdépudn Ouvaun (p<0,001) kat otn
petatomon (p=0,004). Aev mapatnpnbnke onuavtkn enidpacn
0T MEYLOTN OoUYKevIpn Ttoxutnta (p=0,164). H péon katakdpudn
SUvapn PELWONKE oNUAVTIKA Ao T0 40 €wG T0 100 OET GUYKPLTIKA
pe to lo (6Aa p<0,001), evw n petatomon auénbnke onUavtikda
povo oto 100 oet (p=0,001). Mapd T ONUAVTIKY OCUVOALKN
enidpaocn otn péon OUYKeEVTPn TOXUTNTO KAl OTNV €KKEVTPN
UTtepdOPTWON, Ol ETUUEPOUC OUYKPIOELG TOUG e To 1o oeT Sev
nrav ONUOVTLKEG UETA ™ S10pBwon Holm.
SYMMEPAZIMATA: H ektéheon 10 emavolapfavOUeEVWY CEPWV
flywheel deadlift mpokdAeoe peydAn pelwon emAeyHEVWY SEIKTWV
VEUpOMUikAG anddoong. H péon katakdpudn SUvVaun noapouvcioocs
™V MPWLHATEPN KaL TILO CUVETH peilwaon, RGN oo To 40 O€T, eVW N
emdeivwon ™¢ arnodoong oto CMJ €yve epdavig kupiwg otg Svo
tehevtaieg oelpéC. AvtiBeta, n  péylotn OUYKeEVTpn Taxutnta
Slatnpndnke oe 6An ™ Slapkela Tou MPWTOoKOAAou. H avénon tng
MeETATOTUONG OTo TeAeutaio oet umodnAwvel petafoAn  Tng
KWNUOTIKAG OTPATNYLKAG €KTEAEONG, n omola evééxetal va
enmnpéace TG Kkoataypadopeveg TaxUTNTeEG. Ta  gupApaTa
oS eLkvloUV OTL N uéon Katakopudn Svvaun amotelel WSiaitepa
evailoBnto OelkTn CUCCWPEUONG KOTIWONG KOTA TNV EKTEAEON
enavaappavopevwy oelpwv flywheel deadlift.

EEVFA14-75

AGE- AND SEX-RELATED DIFFERENCES IN SPEED
PERFORMANCE DEPEND ON SPRINT DISTANCE AND
CHANGE-OF-DIRECTION DEMANDS IN HANDBALL PLAYERS
Papavasileiou A.', Meletakos P.!, Kepesidou M., Makri A.",
Noutsos K.!, Bassa E.?

" School of Physical Education and Sport Science, National and Kapodistrian
University of Athens, Athens, Greece 2 School of Physical Education and
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Sport Science at Serres, Aristotle University of Thessaloniki, Thessaloniki,
Greece

INTRODUCTION: Sprint and change-of-direction (COD) ability are
key components of handball performance, with age- and sex-
related differences reported in handball players (Ingebrigtsen et
al., 2013). However, these differences may vary across sprint
distances and movement tasks. Short sprints mainly reflect initial
acceleration, whereas longer sprints allow greater expression of
continued acceleration and higher running velocities. Moreover,
sprint and multidirectional performance may represent partly
distinct physical demands (Wagner et al., 2019). This study
examined whether differences between youth and adult male and
female handball players depend on sprint distance and movement
task.

METHODS: Sixty-three handball players participated: 21 men
(22.03 + 5.14 years), 13 women (2539 * 5.52 years), 16 boys
(12.88 + 1.10 years), and 13 girls (12.95 + 0.93 years). Performance
was assessed using 5-, 10-, and 20-m linear sprints and the T- test,
involving forward, lateral, and backward running. Sprint times
were analysed using a linear mixed model including distance, age
group, sex, their interactions, and BMI as a covariate. T-test
performance was analysed using a 2 x 2 ANCOVA (age group x
sex), adjusting for BMI.
RESULTS: Sprint performance showed a distance-dependent age-
and sex-related pattern. Boys were faster than girls over 5, 10, and
20 m (all p<.033), while men were faster than women at all
distances (all p<.004). Men and boys did not differ over 5 or 10 m
(p=.447 and p=.298), but men were faster over 20 m (p<.001).
Among females, women were faster than girls over 10 and 20 m,
with no difference over 5 m. In the T-test, men were faster than
women (p<.001), and both adult groups outperformed their youth
counterparts. Boys and girls showed similar performance (7.318 vs
7.372 s, p=.826).
CONCLUSIONS: Age- and sex-related differences in handball sprint
and COD performance were distance- and task-dependent. Sex
differences were evident across sprint distances, whereas age-
group differences became more pronounced over longer sprints
and during multidirectional COD. Adult men did not outperform
boys over 5- 10 m but were faster over 20 m and in the T-test,
suggesting that continued acceleration and multidirectional
abilities, rather than initial acceleration alone, better distinguish
adult from youth male players. Longer sprint and COD assessments
may therefore be more sensitive to age-related performance
differences in handball, particularly among males.

EEVFA14-79
TOWARDS INDIVIDUAL MOVEMENT PROFILES FOR
TRAINING MONITORING IN RUNNING

Chalitsios C., Nikodelis T., Panoutsakopoulos V.

Biomechanics Laboratory, School of Physical Education and Sport Science at
Thessaloniki, Aristotle University of Thessaloniki, GREECE.
INTRODUCTION: Runner-specific movement signatures could
provide reference profiles for individualized training monitoring,
technique, or even load monitoring. In this work, we examined
whether tibial inertial signals from an IMU sensor can identify
runners across repeated all-out runs and explored interpretable
waveform characteristics associated with the identification
process.

METHODS: Fifteen adolescent runners completed two outdoor
eight-minute all-out runs (Runl and Run2) executed 14 days apart.
Right-tibial acceleration and angular velocity were recorded at 200
Hz for both runs. We analyzed 1,907 nonoverlapping ten-cycle
blocks. Consecutive peaks in a principal-component gyroscope
projection defined operational cycles, which were interpolated to
100 points. Pointwise median cycles represented waveform blocks.
Five machine learning pipelines were included in the waveform
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template matching principal component analysis with a support
vector machine (PCA-SVM), recurrence quantification analysis with
a support vector machine (RQA-SVM), a cadence-only baseline
using median cycle duration, and a mini—-RandOm Convolutional
KErnel  Transform  (MiniROCKET) with ridge classification
(MiniROCKET-RIDGE). The models were trained on one run and
identified the same enrolled runners in the other run, with both
Runl - Run2 and Run2 - Runl predictive ability evaluated.
Following exploratory feature selection, variable importance,
cross-run  landmark comparisons, and targeted waveform
perturbations were assessed for model interpretability.
RESULTS: Accuracies for Runl, Run2, and the reverse testing
direction were 48.0% / 48.7% for waveform matching, 70.8% /
75.4% for PCA-SVM, 18.7% / 18.4% for RQA-SVM, and 17.5% /
15.4% for the cadence-only baseline. MiniROCKET-RIDGE achieved
80.2% / 83.4%. Within runners’ acceleration-peak phase differed
by a median of 1.65% of the cycle across Runl and Run2 versus
3.37% between runners (FDR-adjusted p=0.005). Delaying the local
acceleration-peak region by 2% of the cycle duration reduced
accuracy by 0.55% / 2.55%. Absolute peak magnitudes and most
width measurements showed poor cross-session agreement.
CONCLUSIONS: Tibial waveforms contained runner-specific
information across repeated all- out runs, supporting the feasibility
of identifying runners from their movement patterns. MiniROCKET
achieved the highest accuracy among the five pipelines. Detailed
waveform structure provided more information, with relative
acceleration-peak timing emerging as an interpretable contributor,
in contrast to peak magnitudes and widths, which were not stable
contributors. These findings support further evaluation of runner-
specific reference profiles for individualized training monitoring
with just a single IMU sensor.

EEVFA14-82
PENULTIMATE STEP LOADING AND SERVE SPEED IN ELITE
MEN'S VOLLEYBALL MATCH PLAY: A CASE STUDY

Tsakiri M.", Karavola A. M.2, Ntozis C.2, Ekizos A."*

" School of Sports Science and Physical Education, National and Kapodistrian
University of Athens, GREECE, ? myathlete, Exercise Physiology Hub, Athens,
GREECE, 3 Hellenic Volleyball Federation, # Laboratory of Sports
Biomechanics, School of Sports Science and Physical Education, Athens,
GREECE

INTRODUCTION: The volleyball serve is unique among volleyball
skills in being the only closed-skill entirely under the server’s
control, making it a decisive determinant of match outcome. Ball
speed and trajectory are central to serve effectiveness, since faster
serves reduce the receiver’s reaction time, while trajectory shapes
placement and spin. Which kinematic parameters of the approach,
particularly lower-limb positioning during the penultimate step, a
phase linked to force generation through the stretch-shortening
cycle. Prior evidence drawn mostly from laboratory settings rather
than live competition. This study examined whether knee flexion
angle at the penultimate step relates to serve speed in match play.
METHODS: Twelve jump serves (8 top-spin, 4 float) by six players
of the Greek men's national volleyball team were filmed during a
friendly international match with a smartphone (240 Hz). Knee
angle at the penultimate step was digitized in Kinovea 2025.2 and
ball speed was measured with a Bushnell radar gun (speed range:
15-180km/h; accuracy: +2km/h; frequency: 24.115GHz). Pearson
correlations were computed between knee angle and serve speed.
RESULTS: Serve speed ranged from 45 to 104 km/h, with float
serves averaging 51,75 = 4,79km/h and top-spin serves 91,88 *
10,64km/h for top-spin), reflecting the expected distinction
between serve types. Knee angle was inversely related to serve
speed overall (r = -0.76), a relationship that also held within top-
spin serves (r = -0.70). Serves exceeding 80 km/h showed greater
knee flexion than serves below 60 km/h (137 + 15° vs 156 * 9°).
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CONCLUSIONS: Deeper penultimate step loading, reflecting
greater knee flexion and lower the center-of-mass positioning,
accompanies faster serves. Greater knee flexion at the penultimate
step may reflect a more aggressive approach, with increased
lowering and braking demands preceding take-off and extends the
range over which vertical impulse can be generated during the
short final contact. Whether this translates into ball speed through
take-off velocity or simply marks approach velocity cannot be
determined from these data. Further research is needed to darify
the underlying mechanism and confirm this correlation. Drawn
from six players and twelve serves in a single match, these findings
warrant replication in larger, more diverse samples across sexes
and competitive levels, alongside further work on the mechanisms
linking knee flexion to force output and ball speed.

EEVFA14-84

DELAYED EFFECTS OF A MODIFIED FRENCH CONTRAST
PRIMING PROTOCOL COMBINED WITH MD-1 FOOTBALL
TRAINING IN ELITE U16 PLAYERS.

Balis N.", Paizis C."2, Psarras |.2, Babault N.".2, Bogdanis G. C.2

T CAPS UMR1093, Inserm, Université Bourgogne Europe, UFR des Sciences
du Sport, Dijon, France, 2School of Physical Education and Sport Science,
National and Kapodistrian University of Athens, Athens, Greece, 3 Centre
d'Expertise de la Performance, Université Bourgogne Europe, UFR des
Sciences du Sport, Dijon,

INTRODUCTION: Low-volume power or strength training may
enhance subsequent neuromuscular performance 1-48 hours
later. However, evidence on such priming strategies in elite youth
football when combined with regular MD-1 training is limited. This
study examined whether a modified French Contrast priming
combined with MD-1 football training could improve lower limb
strength and power measures 24 hours later in elite academy
players.

METHODS: Seven elite players from a U-16 football team
completed a randomized crossover design: (1) a modified French
Contrast priming session followed by MD-1 football training
(PRIME), and (2) MD-1 football training only (CONTROL). The
modified French Contrast protocol comprised two rounds
separated by 3 min of rest, including: four repetitions of the back
squat at 60% of 1RM, six pogo jumps loaded with 20% of body
weight, eight unloaded pogo jumps, and five assisted jumps.
Neuromuscular performance using countermovement jumps
(CMJ), reactive strength index (RSI), maximal isometric contraction
during the half- squat (MVIC), squat jump (SJ), velocity at peak
power (VPP) and rate of force development (RFD) was assessed
before and 24 h after each condition and analyzed using a
repeated- measures ANOVA. Effect sizes for pairwise comparisons
were calculated using Cohen's d.
RESULTS: A significant condition x time interaction was observed
for CMJ (p=0.007), with no significant main effects of time
(p=0.324) or condition (p=0.138). Baseline CMJ values were similar
between CONTROL and PRIME (36.3t4 and 35.3x3 cm,
respectively). Twenty- four hours later, CMJ increased by 7.4%
from baseline in PRIME (p = 0.007, d = 1.49), while SJ increased by
4.8% in PRIME compared with a 3.6% decrease in CONTROL (p =
0.026, d = 1.24). The condition x time interaction for RSI did not
reach statistical significance (p =0.076, n% = 0.445), but the effect
size was large favoring PRIME (d= 1.34). MVIC showed no
significant main effects or condition x time interaction (p=0.492,
n%p=0.082). A significant condition x time interaction was observed
only for RFD 0-200 ms (p=0.03, n?p=0.573). VPP also showed a
significant condition x time interaction (p=0.025, n?p=0.594).
CONCLUSIONS: The addition of modified French Contrast priming
to MD-1 football training resulted in meaningful improvements in
neuromuscular performance measures 24 h later. These findings
support the potential use of priming strategies to enhance
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neuromuscular readiness before competition in elite youth football
players. Given the small sample size, these findings require
confirmation in larger cohorts.

EEVFA14-86

H ENIAPAZH MNAEKOY EMIBAPYNZHZ 2TH MHXANIKH
IKAHPOTHTA TOY KYPIAPXOY KAI MH KYPIAPXOY KATQ
AKPOY KATA TO TPEZIMO.

MrneAexpng N. .', MroySavng I. X.", Teplig I.!, Napadeiong I.!

" 3x0An Ertiotriung @uotkns Aywyric kot AGAntiopou, ESviko kat
Kamodtotpiako Mavenriotruio ASnvwyv

EIZATQIH: Ta y\éka empBapuvong (WV) pmopolv va petaBdlouv

KWWNHATIKEG KAl  MNXQVIKEG Tapapétpoug Ttou  tpefiparog,
ennpedloviag TNV Kotokopudn okAnpotnta (Kvert) kat tn
okAnpdtnta. tou KAtw akpou (Kleg). Qotéco, n TOavh

Sladopomoinon aUTWV TWV UNXOAVLIKWY XAPAKTNPLOTIKWY METAE
tou kupiapyou (KYP) kat tou pn kupiapyou (M-KYP) kdtw dkpou
und ouvBrkeg mpPdoBetng emBdapuvong Sev €xel SlepeuvnBel
EMOPKWE. IKOTOC TNG MEAETNG ATav va eEETACEL TNV €Midpacn Tou
WV otnpv Kvert kat Kleg tou KYP kat tou M-KYP dkpou.
MEOOAO:: Aeskamévie O6popelg (n=15; nAwkio=21.442.9 £1n);
OWHOTIK HAl0=68.917.6 kg UWog = 1.77+0.04 m; péyLoTn
npooAndn ofuyovou (VO2max)=60.9+5.8 mL-kg™-min"; péyiotn
agpdBla taxvtnta (MAS)=4.96+046 m-s') ektéhecav TPEELLO
Sldpkelag 2min ot MAS UmO TPELG CUVONKEG: XWwplg poobeto
doptio (Unloaded), pe WV 5% tng owpotikng palag kat pe WV
10% ™G CWHATIKAG HATAG, e TANPN QIMOKATACTACN METAEY TwV
ouvOnNKWv. OL KIVNUOTIKEG TIOPAUETPOL KATOyPAdN KOV UE KAUEPQ
vPnAng taxvtntog (300fps) katd ta tedeu taia 30s kABe cuVORKNG.
H Kvert kat n Kleg umoloyiotnkav cUudbwva pe to povtélo palag-
ehatnpiouv (Morin et al., J Appl Biomech 21: 167-180, 2005). To
Kuplapxo dkpo mpocodlopiotnke pe to triple-jump test (Risberg et
al., Scand J Med Sci Sports 5: 24—28, 1995). H otatiotikr] avéluon
nepAaupave apdidpoun ANOVA enavalappavopevwy
petprioewv (doptio x dkpo) kat post hoc cuykpioelg pe 10pBwon
Bonferroni. To péyebog twv dtadopwv ekppdaotnke wg Cohen’s d
Kol noocootaia Stadopd (A% ).
AMOTEAEZMATA: O Kvert kat Kleg mapouciacav onuavtikr kopLa
enidpaon tou doptiou (p < 0.001). Na tnv Kvert, n kbpLa enidpacn
TOU GKPOU ATaV OTO OPLO NG OTOTIOTIKAG ONUAVTLKOTNTOS (p
=0.050), evw oto 10% ¢ cwpatikng palag to M-KYP mapouciace
xapnAotepeg tuég and to KYP (p = 0.013, A =-1.31%, d =1.525). MNa
™ Méylotn kabetn Suvaun (Fmax), mapatnprbnke onpavtikn
KUpla emibpaon tou doptiou (p =0.026) kat Tou dkpou (p = 0.031).
O post hoc cuykpioelg £6<€av Stadopd peTall TWV AKPWV OTO
10% ™G cwpatikng patag (p =0.006, A=1.21%, d =-1.71). H kaBetn
petatoTon (Ay) mapouciace onuavtikh KUplo emidpacn Ttou
akpou (p =0.014), pe Sladopég petafl twv akpwv oto 5% (p
=0.022, A=1.72%, d =-1.37) kot ot0 10% TNG CWHATIKAG Halog (p
=0.003, A =3.45%, d =-1.92).
SYMMNEPAIMATA: H mpooBnkn efwtepikol ¢optiov péow WV
eMnpedlel TN MNXAViKR oupnepldopd Kotd TO TPEEWo. Ou
Sladopég petafd KYP kat M-KYP ntav epdovéctepeg UTO
npooBetn emPBdpuvon, Slaitepa oto 10% ™G CWHATIKAG HAlag
ywa tnv Kvert kot thv Fmax, evw Stadopég otn Ay mapatnpribnkav
oto 5% kat 10%. Ta eupnpata untodSnAwvouv Sladopomotnuévn
UNXQVLKH artokplon Twv 800 akpwv uTo pdabeto doptio.

EEVFA14-88

MESOCYCLE-SPECIFIC EFFECTS OF TAPERING ON
READINESS AND MATCH PERFORMANCE IN YOUTH
SOCCER PLAYERS

Kyriacou-Rossi A.', Zaras N.2, Hadjicharalambous M.'

"Sport Science, Department of Life Sciences, School of Life and Health
Sciences, University of Nicosia, Nicosia, Cyprus ? Department of Physical
Education and Sport Science, School of Physical Education, Sport Science
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and Occupational Therapy, Democritus University of Thrace, Komotini,
Greece

INTRODUCTION: Tapering reduces training volume while
maintaining intensity to dissipate fatigue and optimize
performance. In professional soccer, taper weeks include lower
volume training sessions, but whether repeated tapering preserves
readiness and match performance during the competitive season
in youth players is unclear. This study examined repeated taper
mesocycles’ effect on match day minus 1 (MD-1) readiness, match
day performance and whether responses differed by athlete’s
strength level.
METHODS: Thirty-six male youth soccer players were monitored
for 12 in-season weeks; taper weeks were W2, W5, W8, W10, and
W12. Training duration was recorded by certified strength and
conditioning professionals; taper weeks had lower training volume
but high intensity. Total quality recovery (TQR) was assessed 30
min before training using the 6-20 TQR scale, rate of perceived
exertion (RPE) 30 min after, and session RPE (sRPE) summed
weekly. On MD-1, resting heart rate (RHR) was assessed 30 min
before training under standardized resting conditions (Polar H10);
maximal acceleration was obtained from maximal 10-m sprinting
using global positioning system (GPS) (GPEXE LT GPS18Hz). GPS
match activity metrics collected from players completing 275 min.
Squat 1 repetition maximum (1RM) strength was evaluated.
Thereafter, players were separated into strong and weak groups
based on relative squat 1RM.
RESULTS: Training duration was lower during taper weeks, but
sRPE showed significant reduction only between W4 and W5
(p=.003). TQR increased in four out of five taper weeks (W5, W8,
W10, W12; p<.001). MD-1 RHR decreased in all five taper weeks
(p<.028), and maximal acceleration increased in tapering weeks
(p<.026). Match GPS variables remained unchanged. Strong and
weak groups did not differ in age (p=.537), height (p=.493), or fat-
free mass (p=.14). Strength-dependent response differences were
limited to MD-1 acceleration W1->W2 (p=.006), TQR W5->W6
(p=.016), and match average speed W9->W12 (p=.003).
CONCLUSIONS: Repeated taper microcycles improved recovery
and MD-1 readiness while preserving match physical performance
during the second league round. Despite reduced training
duration, sRPE was not uniformly lower, possibly because
maintained training and match intensity sustained perceived load.
Whereas tapering in professional adults has been associated with
improved match activity, youth players primarily maintained
performance, suggesting that preserving output under
accumulated seasonal demands may itself be an important taper
benefit. Repeated tapering may therefore help limit late-season
performance deterioration in youth soccer.

EEVFA14-89

ENIAPAZH THZ MEOGOAOY NPOZAIOPIZMOY THZ ENAP=HZ
KINHZHZ ZTO YWOz AAMATOZ ME ANTIOETIKH KINHZH
Ekiog A.", KaparmArg A.!, MAdton N.', Poucdvoylou E.!

! Epyacotripto AGAntiki¢ Blounyavikric, SxoAr Ertiotiunc Quotkric Aywync
kot AGAntiouou, EKMA, EANAAA

EIZATQIH: To katakopudo dApa eival amod TG mo Stadedouéveg
Soklpaoieg afloAoynong g LkavotnTag Twv KAtw Aakpwv. Otav to
OPog dApatog umoloyiletal amd Tg Suvdpelg avtibpaong Ttou
edadoug péow NG wOnong, To amotéAecua efoptdtal amod Tn
XPOVIKAy oTyury mou opiletat w¢g £€vapén g kivnong. It
BBAoypadia xpnoiomolovvtal SapopeTikd Kpltipla yla Tov
0pLOMO QUTAC TNG OTYMAG, XwPIg va UTApXeL Kowd armodekth
MpooEyylon. IKOmo¢ Tng epyaociag ATav vo efetaotel av TPEL
uéBodol mpoodloplopol ™G €vapéng tng kivnong odnyouv oe
S1abOopETIKEG TULEC Ooug AGApatog.
MEOOAO:: AvoAUOnkav 382 GSOKIMEG OGAMATOG ME QVTLOETIKA
kivnon amod to apyeio dedopévwv tou Epyactnpiou ABANTIKAG
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Blopnxavikng, ot omoieg eixav kataypadel o mAatpoppa
Sduvapoypadnong (Kistler, 1000 Hz). Ta dedopéva avollBnkav pe
€l61KO alyoplBpo mou avamtuxbnke yla autd to okomd (Python,
3.11). H évapén g kivnong oplotnke pe tpelg pebodoug: a)
OTYUR TIOU N Kotokopudn Suvoun pewdnke katd 5% tou
owpatkol Bapoug (5%2B), B) T oty pn mou n SUvoun amékAwe
TMEPLOCOTEPO QMO TIEVIE TUTUKEG OTTOKALOELS OO TNV TR TNG
nPeUNng 6pblag otdaong (5TA) kat y) pe avalitnon mpog Ta Tiow
amd ML XAPOKTNPLOTIKA Kopudr Tou OAUATOC, £wG TO onpeio
omou n Suvaun enéotpede OTo eMimMeSo NG NPEUNG OTAONG
(avtiotpodn cdpwon). MNa kabe péBodo umoloyiotnke to VYOG
dApatog amd TNV TaxVutnta anoyeiwong pe Pdon to Bswpnua
wBnong kat oppng. OL péBodol cuykpiBnkav oTIg SOKLUEG OTIOU KOl
oL Tpelg edwoav THEG Uoug eviog eVAoyou €UPOUG OAUATIKAG
arnodoong, He Tov €Aeyxo Friedman Kol He EMUEPOUC HN-
Topapetpkols eAéyxoug Wilcoxon pe 810pBbwon katd Bonferroni
(JASP, 0.98.1).
AMOTEAEZMATA: H évapén tng Kivnong eVIomioTNKE EMITUXWE OTO
99,5% Twv oKWY e TN UEBodo 5TA, oto 97,6% pe th péBodo
5%3B koL 0To 96,9% pe TNV avtiotpodn odpwan. TG 365 KOLEG
Sokluég, n Sapeon Tty tou UYoug dApatog Atav 28,3 cm
(evbotetaptnuoplakd elpog 23,5 €wg 32,3 cm) pe tn péBodo
5%2B, 28,0 cm (23,3 éwg 32,3 cm) pe ™ péBodo 5TA kat 28,7 cm
(24,1 €wg 34,7 cm) pe v avtictpodn cdpwon. Ou Sladopég
petafd Twv TpLWV HeBOSwV ATaV O TATIOTIKA on pavtikeg (p < 0,001
yla KaBe oUyKplon). T TEPLOCOTEPEG SOKLUEG OL Sladopég ITav
HKPEG, KATw amod 1 cm, wotdoo 0 PEUOVWUEVES SOKLUEG EdTacav
™ 30 cm.
IYMMEPAZIMATA: H pébodog mpoodloplopol NG €vapéng tng
Klvnong ennpeddel tooo to umoAoylOpevo UYPog GALATOG 000 Kot
Tov 0pLOpd TWV SOKIUWYV TTIou Umopouv va avoAuBouv. MNa va eivat
OUYKPIOLUO TOL OITOTEAECUOTO UETOED UETPNOEWV I UEAETWYV, N
uéBodog mou xpnotpomoteitar Ba mpémel va avadépstal pe
cadrvela KaL va Tapapével otabepn).

EEVFA14-95

INTERNAL TRAINING LOAD CHARACTERISTICS IN
RHYTHMIC GYMNASTICS: A SYSTEMATIC LITERATURE
REVIEW

Mastrogianni A.', Bogdanis G. C.", Toubekis A.', Donti O."

'School of Physical Education and Sports Science, National and Kapodistrian

University of Athens, Greece

INTRODUCTION: Rhythmic gymnasts are subjected to high training
loads from childhood through adolescence and adulthood.
However, evidence on internal training load (ITL) monitoringin this
sport remains limited and heterogeneous. This systematic review
aimed to identify the methods and indicators used to monitor ITL,
examine their associations with performance, competitive level,
and age, and identify methodological limitations.
METHODS: According to PRISMA 2020, Scopus, PubMed,
SPORTDiscus, and Web of Science were searched in September
2025 using Boolean terms combining "rhythmic gymnast*" with
training load, heart rate, rating of perceived exertion (RPE), and
lactate, without date, language, or design restrictions. Eligible
studies were original, peer-reviewed, full-text articles with
competitive (club, national, international) rhythmic gymnasts
reporting at least one quantitative subjective, physiological,
biochemical, autonomic, or recovery-related ITL indicator during
single sessions (acute), repeated sessions or periods (chronic), as
well as before, during, or after competitive or simulated routines.
Study design, sample, age, competitive level, monitoring duration,
training period, assessment methods, and outcomes were
extracted. Due to heterogeneity, findings were synthesized
narratively by monitoring context.
RESULTS: Of 169 records, 18 studies were included, plus one from
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citation tracking (n=19: 10 chronic, 4 acute, 5 routine-based; 10
longitudinal, 9 cross-sectional) with 6-23 gymnasts aged 8.7-21.0
years per study, (n=234 gymnasts in total). Single routines elicited
high cardiovascular and metabolic responses (peak heart rate 177—-
198 bpm, ~94% of maximum; post-routine lactate 7-15 mmol/L).
Session-RPE (sRPE) and RPE analyses demonstrated that load and
strain were generally higher in intensified, pre-competitive, and
competitive periods and lower during tapering. Competition weeks
showed lower load but poorer recovery and higher monotony.
Biochemical, urinary, hormonal, and immune markers were
inconsistent over time. Low associations with ITL indexes with
performance, competitive level, and age came from single studies
(e.g., resting heart rate variability and competition results).
CONCLUSIONS: ITL in rhythmic gymnastics is high, varies with
training phase, and peaks during single routines. No single marker
was implemented for ITL monitoring: sRPE was used for chronic
monitoring, heart rate for routine demands, and recovery scales
and heart rate variability were complementary. Small samples,
cross-sectional designs, heterogeneous protocols, and weak
associations with performance limit the evidence. Future studies
should use standardized, longitudinal, multi-marker designs across
ages and levels.

EEVFA14-97

INVESTIGATION OF THEPOST-ACTIVATION POTENTIATION
ENHANCEMENTPHENOMENON FOLLOWING POWER PRE-
EXERCISE ON SPRINT PERFORMANCE

Papazoglou P.', Liakou C. A.', Jamurtas A. Z.", Kamperi A.!, Roulia
1., Gatsas A.", Politi E.", Poulios A.", Tsimeas P., Draganidis D.,
Fatouros I. G.", Deli C. K.

Laboratory of Exercise Biochemistry, Exercise Physiology and Sports
Nutrition, Department of Physical Education and Sport Science, School of
Physical Education, Sport Science and Dietetics, University of Thessaly,

Trikala, GREECE

INTRODUCTION: The purpose of the present study was to
investigate whether applying a power training stimulus prior to a
sprint leads to post-activation potentiation enhancement (PAPE)
and consequently improved sprint performance, and to examine
whether PAPE is maintained across several repetitions within a
training session.
METHODS: Six male (21.6+3.6 years, 80.8+4.7 kg, 23.5+1.0 kg/m?)
and nine female track and field sprinters and horizontal jumps
athletes (19.5+1.8 years, 55.0+4.7 kg, 21.4+1.6 kg/m?) performed,
in a randomized order, three training protocols involving 6x30m
sprints: a) without pre-sprint-stimulation (control protocol, CON),
b) with pre-sprint-stimulation [2x4 countermovement jumps
(CMJ)] with external load of 0%1RM in squat (1RM-squat) before
each sprint (PAPE0%), c) with pre-sprint-stimulation with external
load of 20%1RM in the squat (PAPE20%). A 3-min rest was allowed
between pre-sprint-stimulation sets and sprints.  Sprint
performance at 10m and 30m was evaluated prior to each protocol
and served as baseline performance. During the protocols,
performance at 10m and 30m was evaluated for each sprint, while
blood lactate concentration ([La]), muscle soreness of the knee
extensors (KE) and knee flexors (KF) of the dominant (DL) and non-
dominant limb (NDL), and CMJ-height were assessed after each
sprint. Additionally, the fatigue index from the 1stto the 6th sprint
was evaluated following each protocol.
RESULTS: Compared to baseline, [La] increased following each
sprint similarly in both PAPE protocols and CON (p<0.01). Muscle
soreness increased in the KE of the DL after the 3rd sprint and in
the KF of the NDL after all sprints, only in PAPE20% (p<0.05).
Regarding performance at 10m and 30m sprints compared to
baseline, the observed changes in the subsequent repetitions
across the three protocols were not statistically significant.
However, the greatest improvement was observed in PAPE20%,
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specifically at 10m (-0.015 sec) and 30m (-0.022 sec) during the 1st
repetition. The fatigue index was low and similar among protocols
(0.004£2.2% - 0.9£2.1%). CMJ-height after each repetition did not
change significantly during all protocols.
CONCLUSIONS: The application of pre-sprint-stimulation with CMJs
loaded with 20% of 1RM-squat can induce PAPE. During the same
training session, when pre-sprint-stimulation with the
characteristics of the present study are applied, 30m-sprint sprint
improvement is manifested for only one repetition, while 10m-
sprint improvement for two repetitions, without significant fatigue
for up to six repetitions in one session.

EEVFA14-99

EFTKYPOTHTA TOY NEOY COMBAT SPORTS BEEP TEST A
THN AZIOAOIHzH THZ AEPOBIAZ IKANOTHTAZ ZE
AOAHTEZ MAXHTIKQON AOGAHMATQON

Kwotkiadng I., Napadseiong ., Toovkog A., Ztavpwov M.,
TooAdkng X., Teplig ., Mmoydavng I. X.

2x0oAn Emwotnung @uotkng Aywyrig & AAntiouoU, ESviko & KamodtotpLako
Mavemniotriuio AGnvwv, EANAAA

EIZATQMH: H oafoloynon g aepoflog kavotntag amoteAel
ONUAVTIKO oTolKElo TOu oXeSLACUOU Kal TNG mapakoAolBnong g
nponévnong ota poxNTka obAfpota. Qotdco, oL ouvnBelg
£PYAOTNPLOKEG SOKLUAOIEG KoL OL YeVIKEG Sokipaoieg mebiouv Sev
avarap Ayouv Ta oUVOETA KLV TIKA TPOTUTIA TTIOU XapaKTnpilouv
T aBApaTa QUTE. IKOTOG TG MEAETNG ATav n €&€tacn TNng
eykupoOtnTag tou Combat Sports Beep Test (CSBT), piag véag

Sokipooiog medlov pe  oauavopevn  €vtaon  KOL  NXNTLKN
kabodrynon, oxeSlOOUEVNG WOTE VO  EVOWMATWVEL KLVNTIKA
XQPAKTNPLOTIK & wv LY NTLKWV aBANUATWY.

MEOOAOZ: Iuppeteiyav 110 aBANTéG poxnTkwy abAnuatwv (84
avépeg, 26 yuvaikeg), amd toug omoioug 69 Tpoépyoviav anod
abAiupata naAng (grapplers) kat 41 amd abApATo XTUTNUATWY
(strikers). Ou aBAntég ektédecav v Sla nuépa to CSBT kat tnv
kaBlepwpévn Sokwacia maAivépopou tpefipatog 20 m (20-m
Beep Test), pe 45 min avdmauong HeTafy twv Soklpaclwy. H
ox€on UETAEY TwV eruSO0ewWV OTIS V0 SOKLUOOIEG EEETAOTNKE UE
TOV OUVTEAECTH CUOXETLIONG Pearson Kal ypa ik maAwdpounon
1000 0TO GUVOAIKO Selypa 660 Kal XWPLOTA WG mpog To GUAO Kat
ToV TUTO poxXNTKOU aBAMaATOG.. Mo TV EpUnVela Tou UeyEBOUG
™G cuoxétong (r) xpnowomnowdnkav ta akdéAouba Opla: WKPA:
0,10-0,29, pétpio: 0,30-0,49,-peydin: 0,50-0,69, MOAU peydAn:
0,70-0,89, oxedov TENELQL: >0,90).
AMOTEAEZMATA: H enidoon oto CSBT CUOXETIOTNKE ONULAVTLK A UE
v enidoon oto maAivépopo TPEEWWO OTO GUVOAKO Seiypa
(r=0,648, R%=0,420, p<0,001). INUAVTLIKEG OUOXETIOELG
napatnpRBnkav eniong otoug grapplers (r=0,670, R=0,449), otoug
strikers (r=0,608, R?=0,370), otoug Gvdpeg (r=0,610, R=0,372) kot
otg yuvaikeg (r=0,701, R*=0,491) (6Aa p<0,001). H egiowon
MoAlvEpOUNoNG Yl To GUVOALKO Selypa Ntav: 20-m Beep Test =
1,434 + 0,607 X CSBT.
IYMMEPAZIMATA: To CSBT napouciace uPnAf cuox€tion pe pia
kaBlepwpévn Sokpacia agpdflag tkavotntag, 1000 0TO GUVOALKO
Selypa 600 Kat ave€dptnta amd o GUAO Kal TOV TUTO HOXNTIKOU
abAiuatog. Ta  eupApata  umootnpilouv TN OUYXPOVLKA
eykupOTNTa Tou CSBT w¢ mpaktikig, €l8kng Sokipaoiog mediou
Yo aBANTEG HaxNTkwV abAnudtwy. Artatteital mepattépw EAeyxog
EVOVTL QUECNG HETPNONG TNG MEYLOTNG TpOooAndng ofuydvou Kat
agloAoynon ¢ aflomiotiag g SokLuaciag authg.
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EEVFA14-100

ASSOCIATIONS BETWEEN ISOMETRIC STRENGTH, JUMP
PERFORMANCE AND LOWER-LIMB MUSCLE ARCHITECTURE
IN YOUNG ELITE FEMALE ARTISTIC GYMNASTS

Salagas A.', Gaspari V., Panidi I.", Bogdanis G. C.!, Donti O.!, Donti
Al

School of Physical Education & Sport Science, National and Kapodistrian
University of Athens, Greece

INTRODUCTION: Artistic gymnastics places substantial demands
on lower-limb muscle strength and power, both of which may be
partly determined by muscle architecture. While this association
has been examined in adult athletes, evidence is limited for child
athletes, particularly at a high competitive level. This study
examined the association between lower-limb strength,
countermovement jump performance, sprint speed, and muscle
architecture in young female artistic gymnasts.
METHODS: Thirteen young female artistic gymnasts (age:
11.08+0.7 years) were assessed for: (a) muscle architecture of the
vastus lateralis, gastrocnemius medialis and gastrocnemius
lateralis muscles, i.e. fascicle length and angle, muscle thickness
and anatomical cross-sectional area (ACSA) via ultrasonography,
and (b) neuromuscular performance, including isometric leg press
(ILP) and isometric mid-thigh pull (IMTP) force-time characteristics
(peak force, rate of force development (RFD) at 50-100, 100-150,
150-200 and 200-250 ms), and countermovement jump height and
relative power, and 0-10 m and 0-20 m sprint speed.
RESULTS: Gastrocnemius ACSA correlated with ILP RFD at 50-100,
100-150, 150-200, and 200-250 ms (r=.56 to .76, all p<.05), as well
as with peak ILP force (r=.57, p=.04). Gastrocnemius medialis
thickness correlated with ILP RFD at 50-100, 100-150, and 150-200
ms (r=.62 to .73, all p<.05). For the IMTP RFD at 50-100 ms
correlated with vastus lateralis thickness (r=.59, p=.03) and
gastrocnemius ACSA (r=.64, p=.02). IMTP RFD at 100-150 ms
correlated with gastrocnemius lateralis thickness (r=.62, p=.02);
and RFD at 150-200 ms correlated with gastrocnemius lateralis
fascicle length (r=.72, p=.01). Peak IMTP force also correlated with
gastrocnemius lateralis fascicle length (r=.55, p=.05), and
countermovement jump relative power correlated with vastus
lateralis ACSA (r=.62, p=.02). No significant associations were
observed between sprint performance and any architectural or
strength-related variable.
CONCLUSIONS: Muscle thickness and ACSA were primarily
associated with ILP peak force and the earlier phases RFD, whereas
fascicle length showed stronger associations with IMTP peak force.
The limited associations with countermovement jump and the
absence of associations with sprint speed suggest that factors
beyond muscle architecture, such as coordination and stretch-
shortening cycle efficiency, contribute to these multi-joint tasks at
this developmental stage.

EEVFA14-101
FATIGUE AND KICKING VELOCITY IN AMATEUR MALE
SOCCER PLAYERS

Souglis A., Bekris E., Karavola A. M., Alexiou V., Rizos ., Grosios
P., Rousanoglou E., Ekizos A.

School of Physical Education and Sport Science, National and Kapodistrian
University of Athens, GREECE

INTRODUCTION: Fatigue during soccer may impair physical and
neuromuscular performance, potentially affecting the execution of
sport-specific technical skills. However, it remains unclear whether
kicking velocity is affected to the same extent as neuromuscular
performance during fatigue. The purpose of this study was to
examine the effects of fatigue induced by repeated small-sided
games (SSGs) on sprint performance, vertical jump ability, reactive
strength, and ball velocity during maximal instep kicking in
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amateur male soccer players.
METHODS: Eighteen amateur male soccer players aged 21-25
years completed six 4-min 3v3 SSGs, interspersed with 2-min
recovery periods. Rating of perceived exertion (RPE; Borg CR10),
30-m sprint time, countermovement jump (CMJ) Drop jump (DJ)
from a height of 40 cm, reactive strength index (RSI), and ball
velocity during maximal instep kicking were assessed before the
SSGs (Pre), after three SSGs (Mid), and after six SSGs (Post). Ball
velocity was assessed using a radar gun across five kicks. Data were
analysed (JASP 0.98.1) using one-way repeated-measures analysis
of variance with Greenhouse—Geisser correction and Holm-
adjusted post hoc comparisons.
RESULTS: RPE increased from 1.2 + 0.4 at Pre to 8.0 + 0.8 at Mid
and 9.7 £ 0.5 at Post (p < 0.001). From Pre to Post, 30-m sprint
time increased by 4.8% (95% confidence interval [Cl]: 4.0 to 5.7%),
whereas CMJ height decreased by 10.4% (95% Cl: -11.8 to -9.0%),
DJ height by 13.5% (95% Cl: -17.3 to -9.7%), and RSI by 28.5%
(95% Cl: -32.9 to -24.1%) (all p < 0.001). In contrast, mean ball
velocity decreased from 97.2 + 10.6 km-h™" at Pre to 93.3 + 9.3
km-h™" at Post, corresponding to a 3.5% reduction (95% Cl: 7.5 to
0.5%) that did not reach statistical significance (p = 0.097).
CONCLUSIONS: Repeated 3v3 SSGs induced substantial perceptual
and neuromuscular fatigue, with the largest changes in reactive
strength index, reflecting the combined reduction in jump height
and lengthening of ground contact time. Despite these
impairments, kicking velocity showed a small, non-significant
decline. These findings suggest that kicking velocity alone may not
adequately reflect fatigue-related reductions in neuromuscular
capacity. The dissociation between capacity and skill output
suggests that players preserve the variable that defines task
success while accepting degradation elsewhere. Therefore,
combining sport-specific skill measures with sprint, jump, and
reactive-strength assessments may provide a more comprehensive
evaluation of fatigue in soccer players.
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INTRODUCTION: Volleyball and artistic gymnastics place different
neuromuscular demands on young athletes, which induce changes
in muscle architecture and jump performance. However, muscle
size and jump performance also change with growth and
maturation, and girls of the same age can differ in biological
maturity. It is unclear whether differences in countermovement
jump (CMJ) performance in early adolescence are accompanied by
differences in gastrocnemius muscle architecture, independent of
maturity. This study compared CMJ performance and
gastrocnemius architecture between young female volleyball
players and artistic gymnasts, adjusting for maturity offset.
METHODS: Ten female volleyball players (age: 12.2+0.2 years;
height: 156.444.3 cm; body mass: 51.2+7.2 kg; maturity offset:
0.3240.32 years) and 13 female artistic gymnasts (age: 11.8+0.7
years; height: 141.944.9 cm; body mass: 34.3+3.8 kg; maturity
offset: -0.64+0.56 years) were assessed. CMJ height and relative
power were measured. Ultrasonography was used to measure
fascicle length and angle, muscle thickness, and anatomical cross-
sectional area (ACSA) of the gastrocnemius medialis (GM) and
lateralis (GL). ACSA and jump variables were scaled allometrically
to body mass. Groups were compared using analysis of covariance
with maturity offset as the covariate.
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RESULTS: Volleyball players were taller, heavier, and more mature
than gymnasts (p<.001). Total gastrocnemius ACSA was ~68%
larger in volleyball players (16.1+4.0 vs 9.6£1.8 cm?), and the
difference remained after adjustment for maturity offset
(F(1,20)=9.92, p=.005, n*=.33). ACSA of the GM muscle was also
larger in volleyball players after adjustment for maturity offset
(p=.002) and after allometric scaling (p=.007). ACSA of the GL
muscle did not differ between groups (p=.148). Fascicle length and
angle, and muscle thickness did not differ between groups (p>.12).
Gymnasts had greater CMJ height (22.0£2.6 vs. 14.2+2.3 cm,
respectively) and relative power (131.3+12.2 vs. 90.0+9.4 W-kg™,
respectively) than volleyball players (both p<.001). These
differences remained after adjustment for maturity (p<.001) and
for body mass (p<.001). Within each group, CMJ height was not
associated with gastrocnemius muscle architecture (p>.20).
CONCLUSIONS: Volleyball players had larger total and GM muscle
ACSA, whereas gymnasts achieved greater CMJ height and relative
power. Both differences persisted after adjustment for maturity
offset. The larger ACSA in volleyball players probably reflects, at
least in part, their larger body dimensions, and greater muscle size
does not necessarily mean greater strength or power. Differences
in jump performance were not reflected in gastrocnemius size or
architecture and may depend on other factors, such as jumping
technique and training history, which were not assessed.

EEVFA14-111

H ENIAPAZH ENOZ MPOTPAMMATOZ NMPOMNONHZHZ
AYNAMHZ METO BAPOZ TOY ZQMATOZ 2THN IKANOTHTA
IZOPPOTMMIAZ NEAPQN AOAHTPIQN PYOMIKHZ
FT'YMNAZTIKHZ HAIKIAZ 5-7 ETQN

Xapalapnidou 1., ABavr A.', Advtn 0.', MnoySdvng I. X.',
Abvtn A'

sxoAn Entiatriung Quaoikric Aywyric & AdAntiopou, ESviké & KamobiotpLokd
MNaveniotriuio ASnvwy, EAAada

EIZATQIrH: H wooppormia elval Baoik KWwnTKA KOVOTNTA 0Tn
PUBULKA  YUUVOOTIKN, KOBWE amouteitol yla tv  eKTéAeon
LooppOTLWY, 0TPodwV Kat aApdtwy. H mpomdvnon SUvaung otnv
nouS ik nAkia cupBAAAeL oty uyeia Twv ootwy, otV TPOANUN
TpaUMATIOPMWY Kat otn PBeAtiwon tng tooppomiag. Qotdco, ot
OXETIKEG £peLVEG adpOoPOULV KUPLWE TTALSLA VW TWV 8 ETWV KaL yla
TG MIKPOTEPEG NAlkieg ta Sedopéva eival MePLOPLOPEVA. IKOTIOG
™¢ MeAéTng Ntav va SlepeuvnBel n emibpacn MPOYPAUUATOG
npondévnong OSuvaung otnv oopporia aBANTPLWYV  PUBULKAG
YUUVQOTIKAG nAkiog 5-7 ETWV.
MEOOAOS: 3tn peAétn mrpav UEPOC 38 aBAATPLEG PUBUIKAG
YUMVAOTIKAC nAlkiag 5-7 etwv, mou Katavepndnkav tuxaia oe
nelpapatiky opdda (n=19) kat opdda ehéyyxou (n=19). OL opadeg
Sev SlEdepav WG TPOC TA AVOPWTTOUETPLKA XAPOKTNPLOTIKA, TNV
nAkio, TV TIPOTIOVNTLKI EUTELPLA KOL TG OPXLKEG METPHOELG
ooppomiag (p>0,05). H mepopatik opada akolouBnoe
MPOYPAUMUA eVOUVAUWONG TWV KATW GKPWV HE To BApog Tou
owpatog (avamndroelg, mPoPolég, akpootacieg, nuikabiopata,
LOOUETPLKN Aoknon otov toixo), dUo ¢opéc v efSopdda yla
el eBdouddeg (ouvohika €€ mpomovnoelg, Sldpkelag 45
Aemtwv). H opdda eAEyxou GUVEXLOE TNV TAKTIKH TNG Tpomodvnon.
Mptv koL Petd tnv mapéuBaon aflohoynBnkav to Flamingo Balance
Test, to Tandem Stance Test kal to Star Excursion Balance Test
(SEBT, [mpdobla, omcBoéow kat ormoBomAdyla katevBuvon]).
Ebappootn ke avaluon Stakvpavong og U0 mapdyovteg [(opdda)
x (xpovog)].
AMOTEAEZMATA: 3Itnv mewpapatky opdada mapatnpndnke
onuavtk PBehtiwon (p<0,01) oto Flamingo Balance Test
(8,31+4,03 = 4,68+2,73 [aplBpog ntwoewv o€ 60 s], otnv mpocdla
kateVBuvon tou SEBT (6&&l akpo: 101,70 = 115,95 % ToU WAKOUG
TOU KATw Gkpou aplotepd: 101,18 > 115,07 % tOU UAKOUG TOU
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Katw dkpou, p=0.019) kat otnv omwoboéow katevBuvon ToU
aplotepol dkpou (76,84 - 90,93 % TOU WUAKOUG TOU KATW AKPOU,
p=0.03). Aev BpéBnkav onpavtkég petaBoAég oto Tandem Stance
Test, otnv omwoBomAdyia katevBuvon kat oty omobogow
katevBuvon tou &g€lov akpou (p>0,05). Itnv opada eléyxou Sev
nopatnpnlnke onuavtky WeToBoA)  oe  Kauio  pétpnon.
IYMMEPAZIMATA: Eva ocUvtopo mpoypappa evOuvVAHWONG Twv
KATw AKPpwV HE To BApog tou cwpatog smnédepefertiwon TG
otatikng (Flamingo) kat tng Suvaulkng Loopporiog (mpoodia
katevBuvon SEBT) o aBATPLEG PUBUIKAG YURVOOTIKAG 5—7 €TWV.
Qot600, v BeAtlwOBNKav OAEG oL SOKLUAGIEG, KATL TTOU UIOPEL va
OXETWleTal ME TN MKPH Sldpkelo t™¢ TapépPacng i HE TNV
evalobnoia twv TEoT 0TV NAWKLA o . Adyw TOoU HLKpoU aplBuol
aBAnNTpWwV KAl TG amouciag pétpnong Suvapng, amattouvtat
peAéTeg peyaAlTepng SLAPKELAG, He TapakoAouBnon HETA TNV
nopépPaon, yla va emPBeBaiwbolv ta euppata.
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