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O1

EMAPAXH TH2 MPOTMONH2H>
ANTIZTAZEQON ME OMAAOTOIHMENEX>
EMANAAHWELZ 2THN TAXYTHTA KINH2H2
KAI TON APIOMO EMNMANAAHWEQN

MEXPI EZANTAHZHZ >THN AZKH2H TOY
HMIKAGIZMATOXZ

BepBepng A., Tooukog A., Mmtoydavnc T.

2 xoAn Eriotnung Puoikng Aywync &
ABANTIOHOV, EBVIKO Kot KomodloTploko
Moaveriothuo ABnvwy

Elooywyn: H pebodog Twv opadomoinuevwy
eTtovOAPEWV (cluster sets) amoTeAEl Ulal OXETIKA
VEQ  TIPOCEYYLON  OTNV  TIPOTIOVNON W€
QVTIOTAOELC, N oTtolar SeV EXEL HEAETNOEL EKTEVWIG
oc OUyKpLON Me TNV Tapadoclokn  pebodo.
JKOTIOC TNG TIAPOVOOC LEAETNG ATV N CUYKPLON
NG emidpaonc TNC TMaPASOTIOKNC TIPOTIOVNONG
LE TN ueBodo Twv cluster sets otnv TaXUTNTA
EKTEAEONC KOL OTOV OPIBUO ETTAVOANPEWY HEXPL
€EAVTANONC KAT& TNV GOKNON NUKOOIoUATOC e
Viptelole®

MeBodoloyla: JuppeTelxav OKTW AVOPEC UE
EUTIEPIX 0TV TIPOTIOVNON  QVTIOTACEWY
(NAio: 23.7 + 4.9 €tn, vYoc 1.74 + 0.05 m,
owpoTKA pada: 77.6 + 9.8 kg, TooooTo Altouc:
9.7 + 45%). Ol CUUUETEXOVTEC EKTEAETOV TPELG
SLAPOPETIKEG OLVONKEG AoKNoNg Ue @opTio (oo
Le 1o 85% Tng peylotng duvaunc (IRM)  pexpt
e€avtAnonc: (o) Tapadoaiaxn ektereon (TRD), (B)
cluster sets Twv TPV emMavoANPEWY e
Steeppar 10 s (CS10), ko (y) cluster sets Twv
TPLWV eTTaVOANPEWVY Pe Steelupo 20 s (CS20). H
LEON TOXUTNTO TNC MWTMAPOCG HETPNBNKE e
KWOLKOTIOINTA  VPOUUIKNC  Beong  evw
KOTOYPAPNKE KL O GUVOMKOC oPIBHOC

ETIOVOANPEWV.

AToteAsopoTo: H o avdduon  SlooTiopag
(ANOVA) &€l OTL N pEON TOXUTNTA vOWWONG
SEV SLEPEPE ONUAVTIKA HETOED TWV CUVONKWV
(p>0.05, TRD: 0.36 + 0.09 m/s, CS10: 0.36 =+
0.09 m/s, CS20: 0.36 = 0.08 m/s). AvtiBeTq,
BpeBNKOY ONUOVTIKEC SLUPOPEC OTOV aPLBUO
emavoAnPewv (p<0.05), akolovbBwvtog Tn
oelp& CS20 > CS10 > TRD (45.9 £ 8.0,19.0 £ 17.2
kot 10.0 + 4.2 emtavoAielg, ovTloToy o).

Juunepoopa: H xpnon cluster sets au&avel
ONUOVTIKAX TOV CUVOAIKO OplBUO ETTOVOANPEWY
XWPIG Vo PEWVEL TNV ToXUTNTA €KTEAEONG,
YEYOVOC TIOL UTIOSNAWVEL OTL N peBoSOC v Th
OTTOTEAEL LD OTTOTEAECUOTIKY EVOAANCKTIKY) TNG
TIOPASOCLOKAC TIPOTIOVNONG UE AV TIOTAOELC.

o2

EMAPAZH NMPOITPAMMATOZ
MAEIOMETPIKHX KAI AIAAEIMMATIKHX
MPONMONH2H2 YWHAH2 ENTAXH2 >THN
ATTOAOZH NEAPON TMOAOZDAIPIZTON
KAI TTIOAOXDAIPIZTPION EPAZITEXNIKOY
EMIMEAQY

Momoiwavvou 2.1, ZunAtog H.1, XatdnvikoAdou
A1, Mmoydavnc I.2

12x0An Emiothung ®uaoikng Aywyng &
ABANTIOUOV, Anuokplitelo MavemoTAuLo
OpaKng

2 2x0A Emiotnung ®uolkng Aywyng &
ABANTIOLOV, EBVIKO & KamodloTplako
Maveriothuo ABnvwy

EIZATQMH: H TIASIOUETPIKA KAl N SLOAEIUUOTIKN
TIPOTIOVNON uPnAng EVTOONC £XOLV
QVOYVWPLOTEL WG  ATIOTEAEOUOTIKEG  pEBoSOL
TIPOTIOVNONC 0TO TTOSOCPaLPO. Map” OAx oLTA,
Tot SESOUEVA OXETIKA E TNV EQOPLIOYN TOUC O
VEXPOUC TTOSOCPALPLOTEC KO TIOOOOPAPIOTLEC
elval  TEPLOPLOUEVAL  ZKOTIOC TNC  TIOPOVTOC
LEAETNC NTOV Vo SIEPELVNTEL TNV ETTIOPQION
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ETUTIPOCBETNC TIAEIOUETPIKNC KO SIOAEUUATIKAC
TPOTIOVNONC  OTNV  OATIKN  IKOWOTNTY, OTNV
gLKIVNOlX  KOBWC Kol OtV avoEPOBlor Ko
QEPOPLO IKOWOTNTA VEXPWY  TTOSOCPALPIOTWV
Ko TTOSOOPAUPLOTPLLIV.

MEGOAQZ: 2Tn UEAETN CUULETEXQV OUVOAKA
22 modooaiploteq Kot 21 1todoomauploTpleg ot
oTolol XWPLoTNKOV T€ UL TIELPOOTIKY KOl L
OUAOa EAEYXOU VA (PUAO (AVOPEC TIELPOUATIKN
n=12, eheyxou n=10 yuvaikeg Telpapatikn n=11,
eheyxov n=10).To TPWTOKOAO TaPEUPBONG
EQOAPUOCTNKE KT TN SLAPKELX TNG KAVOVIKNG
TIPOTIOVNONC TWV oBANTWV(3 NuEPec/efSouada
ouv  aywvoQkal Oinpkeoe 8 efdouadeg, e
ovéavopevo  Oyko ava 2 gfdouadec.  To
TIAELOUETPLIKO TIPOYPOUUN EQXPUOTTNKE 2 (POPEC
NV €fSoUGda Kot TO SIOAAELUUOTIKO T (pOp& TNV
eBSopada. MpayUaToTonBnKay, OPXIKEG KA
TEAIKEC UETPNCELC OWUATIKAG OLOTOONG  Kal
TIOPOUETPWY (PUCLKNG omoS00NC.

AMNOTEAEZMATA:  Mopatnendnke OTOTIOTIKA
ONUOVTIKNA HELWON TOU OWHOTIKOU ATTOUC KOT&
0,5 kg (p=0,025) LOVO OTIC TIELPALATIKEC OUAOEC,
AVEEXPTNTWE (PUAOU, EVW (PAVNKE UL TAON YL
ovénon otn Wuikn pador kota 0,48 kg oTig
yuvaikec kou 0,72 kg otouc avdpeg (p= 0,081).2tn
Sokloolar  euklvnolog TopaTnENBNKe  UIKEN,
OAAX  OTOTIOTIKX  ONUOVTIKA  BeAtiwon e
entidoaong (0,17s, p= 0,014), evw n TaxutnTa ota 30
M KO O GUVOALKOC XPOVOC ETIAVOAXUBOVOUEVWV
sprints (6 x 30 m pe 30 s avamowon) BeATwBNKov
kot 4,3% (p= 0,017) kau 4,2% (p< 0,001),
avtioTola, aveEapTATWC PUAOL. H peYoAUTEPN
BeATIWON OTIC TIEPOUATIKEC OUASEC BpeBnKe 0N
Soklpaaiar YoYoIRT (23% ave€apTtnTtwg UAOL,
p< 0,005), evavTtl EAXXIOTWY PETABOAWY OTIq
ouGdeC eleyxou. Emlong, Bpebnke OTATIOTIKA
ONUOVTIKA BEATIWON TNC KATOKOPUPNG CATIKNAG
KOVOTNTAC OTIC SUO TIELPOUATIKEC OUAOEC KATX
14,8% (p<0,001), o€ OUYKPLON HE TNV OHOOX
eAeyxoL ToL Sev £6elée Kapior Slapopa.

SYMMEPAZMATA: Meta Vv €@apuoyr Tou
OUYKEKPLUEVOU  TIPOYPOUUOTOC — TIPOTIOVNONG
ToPOTNPENONKOV  PEYOAUTEPEC  TTPOCAPLOYEC
OTNV XEPORLOL LKAVOTNTA KO TNV KATAKOPUPN

OATIKOTNTQ, KOl HIKPOTEPEC BEATIWOELC OTNV
TOXLTNTA, XWPLG V& LTIAPXOUV  OTATIOTIKX
ONUOVTIKEC SIAPOPEC TTNV AVTOTIOKPLON LETAEL
(PUAWY, YEYOVOC TIOU ULTIOSNAWVEL TIOPOUOLX
QVTOTOKPLON OTNV TIPOTIOVNTIKY TtopEppoon. H
ETUTIAEOV  TIAELOUETPIKN  TIPOTIOVNGN Kol N
SIOAEWMUATIKA  TIPOTIOVNON  UBWNAAG  EVTOONC
BEATIWVOLV ETUAEYHEVEC TIOPOUETPOUC (PUTLKNG
KOTAOTOONG OE VEAPOUC KOL VEAPEC EPACITEXVEC
TIOSOOPAUPLIOTEC Kol TodooPaploTpLeg,
avtioToa.

O3

H ETHAPAZH TH> MYIKH2 AYNAMH2 > E
EIAIKA 2TOIXEIA ®Y2IKHZ KATAZTAZH>
ANAMEZA 2E AYNATOYZ2 KAl AAYNAMOY2
NEAPOYZ NMOAOXDAIPIZTEX

Kuptékou Pwaaon A, lepwvuuidng A2,
XotdnxapoAautmoug M.2, AvAwvitn A,
XotdnvikoAdou A1, Zapoac N.1.

1 TuApo ETiothung Puoikng Aywyng Kat
ABANTIoHOY, 2X0AN ETlotAung Puaikng
Aywyng, ABAnTouoL kat EpyoBeparmelag,
Anuokpitelo Mavemiotnuo Opaknc.

2 Tunua Ermotnuwy Zwng, 2xoAn Emotnuwy
Zwnc kat Yyetag, Mavemothuo Asukwotoc.

Elooywyn: Av kat To emimedo duvoung Tou
oBANTA umopel va elval KaBopLoTIKO ylar TNV
oBOANTIKN ammodoon, n emnidpaon Tou Ot EOIKA
OTOLXElO (PUOIKNC KATAOTAONC OTO TIOSOTPAPO
Kol 0Tnv amodoon OToV  oyWwVa TIOPOUEVEL
aveEepelivnTn. 2KOTIOC TNC HEAETNC ATOV VA
SlEPEVLVNCEL €AV TO eTtiTedSO SuvaUNG UToPEL va
OTIOTEAETEL IOXVPO KABOPLOTIKO TIOPAYOVTA TNC
TIOS00PAUPIKNG amOS0CNC 08 VEXPOUCG aBANTEC.

MeBodol: Tpldvta TeOOEPIC TTOSOOPAIPLOTEC
vPnAou emumedou (NAkia: 15.45+0.5 €Tn; LWYoOC:
172.85+7.35cm; owpoTikn uado: 65.53+8.59kq)
OLUUETEXOY  OTN  peEAETN. O TEPOUATIKOC
oXeSOUOC  €lXE  OLAPKEWX 4 nUEPWY KOl
TIEPNGUBOVE LETPNOELC CWUATIKAC 0LOTAONG,
gUALYLOlOC,  KAVOTNTOC —GAUATOCG,  UEYLOTNG
LOOUETPIKNG poTing yovatog (IPT) kot puBuov
ovamtuéne porne (RTD), aepoBlacg IKavoTNToC,

—_—



ToxLTNTAC 0ouT, 0pWOVTIOV GApaToq (5-LJ),
EUKLVNOLOEG, YPOUUIKNG TOXVTNTAC, IKAVOTNTOG
ETTOVOAUBOVOLUEVWY OTIPVT (RSA) KO HEYIOTNG
SuVoUNG oe koBlopoTo pe pmtapa (squat 1-RM).
ErtirAéov, xpnotpotontnke GPS yia Tn petpnon
LEYLOTNG TOXUTNTOC, HEYLOTNG ETURPASLVONG
KO OUVOAKWV AETITWVY CLPETOXNG OE AYWVA.
MeTar TIC METPNOE, Ol  TIOSOOPAUPLOTEC
xwplotnkav oe woxvpn oudda (SG: n=17) n
advvapun opada (WG: n=17), cUppwva e TN
Stéeon T e duvaung squat 1-RM avd KIAO
OWHOTIKAG MG (SG: 1.84+0.24 kgkg™ vs. WG:
1.44+0.09 kgkg™, p<0.001).

AmtoteAeopata: H oudda SG mapouvoiaoe
aVWTEPN  amodoon o OTolxEla  OTwC
KOTOKOpU@O  cApota  (p<0.01),  Selktn
QVTIOPAOTIKNC SUVOUNG KATA TO TITWTIKA
oAuota (p<0.05), 5-LJ (p=0.01), TeoT gukivnalog
(p=0.003), ypauukn ToxutnTta (p=0.001), RSA
(p<0.05), TaxvTnTa couT urtaAag (p=0.015),
LEYIOTN  KaTavoAwon ofuyovou  (VO,max)
(p=0.004), IPT (p<0.05) RTD20-250ms (p<0.05),
LUeEYloTn  Toxutnta  (p=0.004), emBpaduvon
(p<0.001) Ko T CUVOAIK& AETITA CUMPETOXNC
(p=0.003) oe oUykplon pe TNV opada WG.
ErimAéoy,  OTav  OAOL Ol TTOSOC(PALPLOTEC
avoALONkav w¢ ploe opada, N duvoun squat 1-
RM OUOXeTIOTNKE ONUOVTIKA HE TN OWUXTIKN
ovotaon (r=0.618-0.706, p<0.001), evw TO
RTD20-250ms OUOXETIOTNKE pE TNV omddoaon
OTO OTPWT, TO 5-LJ, TNV TaxULTNTa OOuT, TN
LEVIOTN  ToXUTNT Kol TNV EmBpaduvaon
(r=0.345-0.567, p<0.05).

Jupmepdopota: Ot TTOSOOPAUPLOTEG  HE
VPNAGTEPO eminedo SuVoNG £XOUV
TIAEOVEKTNUO O OAXL T ELOIKGL OTOLXELD (PUTIKNG
KOTAOTOONG, EVW EVA VEO €VPNUO NTOV OTL TO
RTD TwV KATW OKPWY CLUOXETIOTNKE ONUOVTIK&
LE TNV ammddoan OTo OTIPWVT, TNV EVKLVNOta, TNV
ToXUTNTA OOUT, TO 5-LJ, TN pEyLoTn ToxuTNTA
Kot etiBpaduvon, to squat 1-RM Kat TV GATN
H&da OWHOTOC. YUVETIWGE, Ol TtpotovnTeC Ba
TIPETIEL Vo OXESIACOLY Kol Vo €@apuolouy
TOKTIK&  Tportovnan  SUVOLNCG T VEXPOUG
TTOS00PAIPLOTEC.
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RELIABILITY OF INDICES OF AEROBIC
METABOLISM DURING HIGH-INTENSITY
INTERVAL EXERCISE

Avgerinou G.1, Petridou A.1, Bogdanis G.2,
Mougios V.1

1 Laboratory of Evaluation of Human Biological
Performance, School of Physical Education

and Sport Science at Thessaloniki, Aristotle
University of Thessaloniki

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

INTRODUCTION: High-intensity interval exercise
(HIIE) prompts metabolic and physiological
adaptations enhancing energy metabolism and
cardiometabolic health. Data on the reliability
(repeatability) of metabolic indices during HIIE
are insufficient. Therefore, the aim of this study
was to examine the test-retest reliability of
indices of aerobic metabolism during HIIE.

METHODS: Twenty-four young, recreationally or
competitively active men and women (n
=12 in each sex) participated in two identical HIIE
sessions, each preceded by standardized
nutrition and separated by at least one week.
Each session included 10 one-minute running
bouts at the speed corresponding to their
VO2max (vWo2max), separated by 1.5-min
breaks at 40% of vWo2max, except for the break
in the middle of the session, which lasted 5
minutes. Respiratory gases were continuously
monitored though an ergospirometer. Oxygen
consumption (VOZ2), carbon dioxide production
(VCO2), respiratory exchange ratio (RER), energy
expenditure, carbohydrate oxidation, and fat
oxidation (all, except RER, expressed per
kilogram body mass) during the bouts and for
1.5 min after each bout were analyzed by 2-way
ANOVA (session x sex) with repeated measures
on session. Reliability was assessed through the
intraclass correlation coefficient (ICC, an index of
correlation and agreement), root mean square
(RMS) precision, and mean absolute difference
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(MAD) precision (two indices of agreement) of
the test-retest measures. Statistical significance
was declared at p < 0.05.

RESULTS: Women had lower carbohydrate
oxidation than men (p = 0.038). VCOZ, RER, and
carbohydrate oxidation were lower in the second
session (p < 0.05). ICC was excellent (> 0.97) for
VO?2, VCO?, and energy expenditure, with RMS
and MAD precisions of 3%. RER had low ICC
(0.374), being 0.97 + 0.03 in test and 0.95 +
0.04 in retest, but very good precision measures
(3%), indicating poor correlation but very good
agreement. Carbohydrate oxidation had high
ICC (0.811) but moderate precision measures
(10%), indicating high correlation but moderate
agreement, due to its decrease in the second
session. The reliability of fat oxidation was low in
terms of ICC, RMS precision, and MAD precision.

CONCLUSIONS: The test-retest reliability of
indices of aerobic metabolism during HIIE was
generally satisfactory. The decrease in RER and,
concomitantly, carbohydrate oxidation in the
second session is reminiscent of adaptations to
high-intensity interval training. The low reliability
of fat oxidation may be due to its narrow range
of values due to their small contribution to
energy expenditure at maximal exercise.

O5

EFFECT OF REDUCED TRAINING
FREQUENCIES ON UPPER EXTREMITIES
MUSCLE POWER, STRENGTH AND
MASS AFTER 12 WEEKS OF SYSTEMATIC
CONCURRENT TRAINING

Mpampoulis T.1, Methenitis S.1, Stasinaki A. N.1,
Zaras N.2, Bogdanis G.1, Terzis G.1

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

2 Department of Physical Education and Sport
Science, Democritus University of Thrace, 69100
Komotini, Greece

AIM: The aim of the study was to investigate
the effect of two long term reduced training

frequencies of concurrent ballistic and high
intensity interval training on upper extremities
muscle power, strength and triceps brachii
muscle thickness after 12 weeks of systematic
concurrent training.

MATERIALS & METHODS: Twenty-seven young
moderately-trained women (height 163+4.5cm,
mass 60.1+5.2kg) followed 12 weeks of concurrent
ballistic and high intensity interval training
(cycling). After the 12-week training period,
participants were assigned into three groups and
performed either one training session every 7
days (G7) or once every 14 days (G14), or
detraining (GD), for another 12 weeks. The
following were measured before and after each
period: bench press 1-RM, countermovement
push-up, and triceps brachii muscle thickness via
ultrasonography. Statistical analyses included
repeated measures ANOVA and Bonferroni post
hoc analysis (statistical significance was set at p
< 0.05).

RESULTS: Significant improvements in muscle
power, strength and muscle mass were observed
following the initial 12-week training period (p
< 0.05). Following the 12-week reduced training
frequency period, muscle power and muscle
thickness of the triceps branchii long head
decreased significantly in G7 (-9.7 + 7.5%;
-0.8 + 0.6%; respectively, p < 0.05) and G14
(-10.6 + 7.5%; -2.3 + 2.6%, respectively, p <
0.05), without significant differences between
groups (p > 0.05). Bench press 1-RM remained
unchanged in G7 and decreased significantly in
G14 (-6.1 + 4.8%, p < 0.05).

CONCLUSIONS: In summary, 12 weeks of
systematic concurrent ballistic (upper extremities)
and high intensity interval training (lower
extremities) induced significant improvements in
upper extremities muscle power/strength and
muscle architecture characteristics. However,
both reduced ftraining frequencies led to
significant reductions in power performance and
triceps  brachii  muscle  thickness.  Thus,
performing one training session every 2 weeks
for 3 months (6 training sessions in total) may




preserve 90 to 95% of the muscle power/
strength both reduced training frequencies led
to significant reductions in power performance
and triceps brachii muscle thickness. Thus,
performing one training session every 2 weeks
for 3 months (6 training sessions in total) may
preserve 90 to 95% of the muscle power/strength
and 72% of muscle mass adaptations achieved
with systematic concurrent training. On the
contrary, performing one training session each
week for 3 months can preserve muscle strength
of the upper extremities training adaptations, as
well as a greater percentage preservation in
muscle power and mass of the upper extremities.

06

THE EFFECT OF TRAINING LOAD TO
NEUROMUSCULAR AND PSYCHOLOGICAL
PERFORMANCE VARIABLES IN YOUNG
FENCERS DURING A TRAINING CAMP

Papitsi F.1, Bottoms L.1, Turner A.2, Georgiadis
E.3, Kontochristopoulos N.4, Tsolakis C.4

1 School of Life and Medical Sciences, University
of Hertfordshire

2 London Sport Institute, Middlesex University

3 School of Health, Sciences and Society,
University of Suffolk

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

INTRODUCTION: Monitoring and controlling
training load can be an important aspect of
optimizing participation, performance, and
preventing fatigue. Large and no-progressive
training loads have been found to affect
negatively several performance variables. The
aim of this study was to explore the physiological,
cognitive, and psychological changes that occur
in young elite fencers throughout a high volume
Tweek preseason camp.

METHODS: Neuromuscular variables, reaction
time (RT), fencing-specific performance variables,
mood state, and sleep quality of 18 (8 male, 10

MMWMMA ;;/ 13th Congress of Biochemistry and Physiology of Exercise ¢ 17-19 October 2025

female) young elite foil fencers (age = 19.6+4.6
years, height = 171.4+7.4 cm, weight = 65.7+7.6
kg) were assessed on day 1and 7 of a weeklong
training camp. Leg power was measured by long
jump(L)) and 30cm drop jump (DJ) using
OptoJump system, RT using Favero fencing
scoring equipment, mood states with the Profile
of Mood States scale, sleep quality and quantity
with the Pittsburgh Sleep Quality Index and
acceleration of the step and lunge (SL) fencing
movement pattern using Xsens DOT sensors.
The weekly training load was measured (RPE x
Training Time). Changes were examined through
a series of paired samples t-tests between pre
and post values.

RESULTS: Findings revealed a significant
difference between pre and post measurements
in RT (pre=1.437+0.18s, post=1.28+0.14s; t=2.79,
p=.006), contact time in DJ (pre=213.02+67.61s,
post=297.44+95.80s; t=-3.02, p=.004), and mood
states  (pre=102.07+13.13, post=114.38+17.20;
t=3.57, p=.002). Significant increases were
observed in contact time drop jump (40%), mean
RT (10%), total mood score (12%) were observed.
Neuromuscular fatigue was more obvious in girls
(Contact time drop jump=+60% and reaction
strength index =-17%) respectively. There was no
significant difference between pre and post sleep
scores, LJ, and SL acceleration measures.

CONCLUSIONS: As an open-skilled sport, fencing
imposes  significant neuromuscular, cognitive
and psychological loads due to its technical and
tactical demands. One-week of increased volume
and low intensity fencing training camp elicited
significant  gender  specific neuromuscular,
cognitive and psychological fatigue in young foil
fencers. This finding is consistent with field-based
training load monitoring studies across different
open-skilled sports. Monitoring and managing
individual training load and recovery process are
essential to optimize training process avoiding
fatigue and performance decline in fencing.
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o7
H EMIAPAYH TH> O=EIAZ AOYAATO>H>
2THN AATIKH IKANOTHTA EAIT AOAHTQON

NeopuTou M1, Katoyiavvn A1, Apvaoutng I

1 Epyaotnplo Epyouetplag, 2xoAn Emotnuwy
Yyelog kot Aywync, XopoKoTelo Mavemathuo
ABnvwv

EXATQIMH: H ofela  apuddtwon, n ormolx
TIPOKOAEITOL OUXVA PECW TIEPLOPIOUOU UYPWV
Ko/ UTEPBOAIKNG €pidpwaong, omoTeAel plax
KOWVN OTPATNYLKN ToXEOG amWAELG Bapoug oTa
LoXNTIKG oBANuata. QoTtooo, n emidpaan TG
OTN MUK SUvon Kot 1oXU Sev exel HeAETNOEL
ETTOPKWIG. ZKOTIOC TNG TIOPOVOOG LEAETNC NTAV N
afloAdynon g emidpaong Tng Helwong tng
OWUOTIKNG HAlaC KOTa 2% PECW apUOATWANC,
0oTNV amodoan KATAKOPLPOU GAUATOC O AT
aBANTEC KAPATE.

MEOOAQ?: AekaTeaoeplq eAT avdpeg aBANTEC
KOPGTeE  ONOKANpwoov — SU0  TIELPOUNTIKEC
oLVONKeC o€ TV Al SIIECTAVPOVEVN CELPAL LTIO
evudatwevn  katdotoon  (EUH) kot vumo
apudatwpevn  kataotaon (DEH), n  omola
ETUTEVXONKE HECW TEPLOPLOUOY  TTPOCANWNG
UYPWV Ylot 24 WPEC, 0dNYywWVTOC O Pelwan TnC
OWHOTIKAG  palac Kot 2%. H  amoddoon
aélohoynBnke pe  SokluaoleC  GApatog  omo
NUK&OWouo (SJ)) Kat pe ovtiBetn kivnon (CMJ)
UTIO TI¢ SVO oLVONKEC. To UPOC TOV GALTOC KO
N TIXPAYOUEVN OXUC OELOAOYNBNKOY PECW TNG
epappoync My Jump Lab ©.

AMOTEAEZMATA: H avéaiuon peow paired t-test
eSelle OTL N aPUOATWAON PEIWTE ONUOVTIKA TO
Vo Tou GAuaTocg SJ [39,34 + 5,08 cm (EUH) vs
37,19 + 3,69 cm (DEH), p = 0.04], kaBwg Kot TNV
Ttapayopevn oxv [2351,1 + 347,2 W (EUH) vs
2188,2 + 307,2 W (DEH), p = 0.001]. AvtiBeTq,

n amodoon oto cAua CMJ Ttapouciooe un
ONUOVTIKNA pelwon Téoo oto LWYog [42,93 + 4,92
cm (EUH) vs 41,85 + 5,06 cm (DEH), p = 0.256]
OO0 Kol 0TNV LoXL [2536 + 396 W (EUH) vs 2448
+ 422 W (DEH), p = 0.169] petady twv Svo
KATOOTAOEWY LOATWAONC.

SYMMEPAZMATA:  H  ofela apuddtwon
emnpeadel ONUOVTIKA TNV TTOEOYWYN HEYLOTNG
OLYKEVTPNC SUVOUNG OTO KATW HEPOC TOU
OWHOTOC OTAV QUTH TIOPAYETAL OE  XOUNAEC
ToXVUTNTEC (TLX. SJ), adAG SevV padveTal Vo €XEL
enidpacn oe KWNOeC LWNANG TaXUTNTOG TIOU
TIEPAUBAVOUV TOV KUKAO StaTaon-Bpdxuvanc
(T.x. CMJ). Ta eupNUOTa cUTA LTTOYPAPUICOVY TN
onNuocla TNG  TIPOCEKTIKNG  EPAPUOYNC
OTPATNYIKWY EVUSATWONG ATTO TOUC BANTEC KL
TOUC TIPOTIOVNTEG KOTA TN SIXPKELX TIPAKTIKWV
OMWAELNG  BAPOUC KOl SLOOOXIKWY  OywVWwV,
WOTE Vo ghaxloToroinBouy ot eTilnULEQ
ETUTITWOELC OTNV aTtod0an.
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ASSOCIATION OF PHASE ANGLE WITH
TRAINING LOAD AND DIET IN COMPETITIVE
SWIMMERS

Kypraiou A., Nikitidis N., Kabasakalis A., Petridou
A., Mougios V.

Laboratory of Evaluation of Human Biological
Performance, School of Physical Education
and Sport Science at Thessaloniki, Aristotle
University of Thessaloniki, Greece

Introduction: Phase angle (o) is a variable of
bioelectrical impedance analysis (a method of
assessing body composition), equal to the angle
having a tangent of Xc/R, where Xc is reactance
and R is resistance of body tissues to electrical
current. Phase angle has gained ground in recent
years as an index of cellular health. Several
factors can affect ¢, including physical training
and diet. While training has been shown to
increase @, the relationship between training
load and ¢ is unclear. Likewise, little is known
about the relationship between diet and o,
especially in athletes. Thus, this study investigated
the association of training load and diet with ¢
in competitive swimmers.

Method: Eighteen male and 16 female
competitive swimmers (aged 14-17 y) were
assessed twice: after a period of high training
load and about 40 days later, after a period of




low training load. Anthropometric data were
collected, BIA was performed, diet was recorded
for three days, and the swimmers’ weekly
training load was recorded. Data were analyzed
by 2-way ANOVA (sex = training load) with

repeated measures on training load. Correlations
between changes (A) in ¢ and body composition,
dietary intakes, and training variables from high
to low training load were examined by Pearson’s
or Spearman’s correlation analysis. The 95%
confidence ellipses of the bioelectrical
impedance vectors were compared with those of
a reference population using the two-sample
Hotelling's T2 test. Statistical significance was set
at o= 0.05.

Results: Body weight and body mass index were
significantly lower after high than low training
load. Most body composition variables differed
between periods; extracellular/intracellular water
and ¢ did not. There were significant differences
in fat and folate intakes between periods. No
significant sex =training load interactions were
found. In males, A@ correlated with A(weekly
swimming distance), A(intracellular water),
A(extracellular/intracellular water), AXc, and
AXc/height. In females, A@ correlated with
A(extracellular/intracellular water),  AXc,
AXc/height, A(daily fat intake), A(daily vitamin E
intake), and A(daily folate intake). Notably,
A(weekly swimming distance) did not correlate
with the change in any of the body composition
variables that correlated with A@. The 95%
confidence  ellipses of the bioelectrical
impedance vectors differed significantly from the
reference population.

Conclusions: Phase angle, when considered
alongside  traditional  body  composition
variables, may provide insights into training
adaptations and dietary changes.
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ETKEDAAIKH O=YT ONC2>H KATA THN
ENTONH 2YNEXOMENH KAl YWHAH2 -
ENTAZH2 AIAAEIMMATIKH A2KH>H,
I2O2TAOMIZMENEZ TIA ETTIBAPYN2H KAl
ENEPIEIAKH AATTANH: 2Y2XETI>H ME
AIMOAYNAMIKEZ NMAPAMETPOY2

MomoadomouAog 2., Kouvourne A, Kaotpltosog
A., KouTthag A, Almaa K., Zapepldng A.
Epyaotnplo Epyopuatoloyiog kot Bloxnuelag
™c Aoknong, Tunuo ETiothung Puotkng
Aywyng kot ABANTIOHOL 2eppwiv, APLOTOTEAELD
MaverioTAuo @eccaovikng

EIZATQIMH: H  eykepoAkn ofuyovwon elvat
Kploln yx TNV Lyela Kol TN Asltovpylal Tou
eykeQOAou. H aepodfila doknan TpokaAel ofelec
KO XPOVLIEC TIPOCQPUOYEG TOCO OTNV 0&UYOVWON
000 Kal OTn uyela Tou eykepaAou. Mo To Adyo
QUTO, N AEPOPRLar GOKNON XPNOOTIOLELTOL aTNV
TIPWTOVEV Ko OEUTEPOYEVH  TTPOANYN
VEUPOAOYIKWY  OLOTOPOXWY  HUELWVOVTOC TOV
kivouvo gupaviong ToBnoewy, eTBpaduvovTag
TNV TIPOOS0  VEVPOEKPUALOTIKWY  VOOWV KOl
EVIOXVOVTOC TN VEUPOTIAACTIKOTNTA. H aepofia
Qoknon umopel va mpaypotonoinBel  pe TN
ovvexopevn (CON) kot T SIOAEUOTIKY peBodo
(INT). Ot &UV0o pEBodoL SlapePOLY TTOV OYKO KOt
OTNV  &VTaon TNG  AO0KNoNG — TTPOKOAOUV
OLOPOPETIKEG  QUUOOUVOUIKEG  OTOKPIOELC KO
OTOTEAOUV  OTOXElDL  TWV  TIPOYPOUUATWY
&OKNONC. 2TN TTOPEOVON UEAETN eEETAOOE GV OL
LETOROAEC OTNV  €yKEPOAIKT)  ofuyovwan

(i) Stapepovv peta€L evtovng CONT kat LPNARG
evtoong INT kot (i) oxetllovton pe  TIC
QUUOSLVALLKEC ATTOKPLOEIG KOT& TN SIGPKELX TNG
aEPOPLOC AoKNaNC.

MEGOAQY: Awdekar avdpeg (24,0£3,2 €1n)
EKTEAEOQV HE TUXQlO CEP& 2 TIPWTOKOAAX
aepofloc doknong: CON (70% PPO) kat INT
(30s/30s, 110% PPO). Ta TPWTOKOAAX
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EKTEAEOTNKOY  KOVT&  OTnV  e£dvTAnon (95%
KZmax). MpaypoTomomnBnke OUVEXNC
KOTOy PP TNG EYKEPOAIKNC 0EUYOVWONG UECW
NIRS (0&uyovwpevn-O,Hb,
amo&uyovwevn-HHb, oAkn-tHb kat Stopopa-
HbDIff awoopatpivng), g VO2, kot Twv
AULLOSLVOUIKWVY TIOPAUETPWY (UECN OETNPLOKN
Tleon-MAP, kopdlakn  ouxvotnta-HR, Oykog
TIOAOU-SV Kot kopdlokn Tapoxn-CO) ueow
(pwToTtAnBucuoypaPloC.

ATIOTEAEZMATA: H CONT kot INT elxav
TIOAPOLOLX  E0WTEPIKN  eTtiBapuvon  (KEpeak:
176,6+8,1 vs 176,5¢8,9 bmin", Kimean:
160,4+8,6 vs 156,6+9,3 b-min~", RPE: 17,5+£0,7 vs
17,3+0.8, EE: 385+78 vs 370+99%cal). Ot
TIOPAPETPOL NG EYKEPOAIKNG  0&UYOVWONC
ouéNBnKav  TIPOOSELTIKG  OTN  OLGPKELX TWV
TPWTOKOMwWY  (p<0.05), pe 10 CON VX
Tiapovalalel LPNAOTEPEC (p<0,05) amokploelg vs
INT otnv O,Hb (Peak: 18,7+8,4 vs 12,2+5,3; Mean:
11,946,3 vs 5,7+4,2 mmol-sec’™"), tHb kot HbDIff,
evw n HHb &e Siepepe peta&y CON kot INT. H
peon awoduvaoukn kot VO, omokplon ATtov
uPnAoTepeg oto CON vs INT (p<0,05), xwplg
Slapopeg aTig kopupaleg amokploelc. Ta AUC
Twv OzHb, tHb «kou HbDIff cuoxetiotnkav
(p<0,05) pe SV (r=0,49-0,66), CO (r=0,47-0,69)
Kol evepyelakn damavn (r=0,37-0,57).

SYMMEPAZMATA: Ot &Vo ueBodol aepoflog
AOKNONG CUEAVOUV TNV EVKEPOALKN 0ELYOVWON
Ko Bot Umopovoay eVOEXOUEVWE VO CUUBAAOLY
oTn SlTNPENON TIO LYLOUE KOl AEITOUPYLKOU
eykepohou. Qotooo, n evtovn CON palvetol va
ETILPEPEL LPYNAOTEPN cENCN OTNV EYKEPOALKN
ofuyovwon évavtt g INT. H peyoAuTtepn
oV€Nan TNG eyke@aAkng o&uyovwaong oto CONT
BV  va OUVOEETAL HE  TIC  LPNAOTEPEC
oupoduvoulkee amokploelc oto CONT.
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ETHAPAZH TH2 METI2TH> AYNAMHX
2TI2 AITADGOPEZ TTAIAION-ENHAIKOQN > TH
MYTKH KOMQOQ>H KATA THN AXKH>H:
NMEIPAMATIKH MNPO2ZENTI2H ME KATA-
ZEYTH ANTIZTOIXIZH >TH AYNAMH

A

Kootpttosacg A, Zouhakng X., KouTtAacg A,
MomoadomouAog 2., Kouvouring A, AlltAa K,
Zopelpldng A

Epyaotplo Epyogpuaoioloyiog kat Bloxnuelog
NG Aoknong, Tunua Emotnung @uotknc
Aywyng & ABANTIOUOL 2eppwv, APLOTOTEAELD
Mowveriot o Oecoohovikng

ECAMQMNH: T moudld, KaTd TNV EKTEAEON
TIPWTOKOAWV LEYLOTNG aoKnong,
Ttopouatalouy, EVOVTL TWV eVNAIKWVY,
LEYOAUTEPN  avTloToon — otnv  KOTIWON,
VPNAOTEPN UUIKN KAl XOUNAOTEPN EYKEPOALKT)
ofuyovwon. ponyoUUEVEC  HEAETEC  HEOW
OTOTIOTIKWY TIPOOEYVITEWY (OTIWC N CLUCXETION
kot n ANCOVA) €deléav OTL Ol TIOPOTTavVW
NAKIOKEG — Slaopeg  Bar  pmmopovoay Vo
amod0B0oVV TN UIKPOTEPN LEYLOTN SUVOUN TWV
TIUSLWV. 2KOTIOC TNG TIOPOVCOG LEAETNC NTAV VA
OLYKPLVEL TNV avTioTaon oTNV KOTIWOoN, KaBwg
KOl TIC HETOBOAEC OTN LUK KOl EYKEPOALKN
ofuyovwon (W SelkTn EVKEPOALKNG
evepyottolnong), METaEU evnAlkwy Kot e@RBwv
QVTIOTOLXOpEVWY  KoTa-Ceuyn  (pair-matching)
wWC TPOC TN upeylotn Suvapn. O Toparavw
TIELPOUOTIKOG OXESIAOUOC ETUTPETIEL TNV UEDN
oLYKPLON TwV NAKIOK WV OUASWV
QTTOUOVWVOVTAC TO POAO TNG MEYLOTNE SUVOUNG.

MEOOAOZ: OkTw £@nol abANTEC Kat 8 GvOPEC
(HAwlo: 14+0,2 ko 22+2,0 eTwv, Tunner Stage: 3
KOL 5) QVTIOTOLXLOMEVOL KaTA-CeUyn w¢ TIPOC TN
uéylotn  SUvoun  XEPOAGBNC,  EKTEAECOV
SIOAELUUOTIKO TIPWTOKOAO 15 LEVIOTWVY
(OOUETPIKWY  OUOTIACEWY  XElpoAaBne  (3s
ovoTaan/3s xohoon). Kotd TtV eKTéAean Tou
TIPWTOKOAAOL YIVOTOV CUVEXNG KOXTOYPOUPH TNG
SuvoUNC XELPOACBNC Le (OOUETPLIKO
XelpoduvopopeTpo (BIOPACK), kaBwg Kat Tou
kopeopoLw  O2  puoc—TSImuscle,  kou  Twv
LETOROAWV ™me ouyovwuevnc-
OMOELYOVWHEVNG-  KOL  OAMKNG-QHoo@atpivng
OTO MU Ko gyke@oho (HHbmuscle, tHbmuscle,
O2Hbbrain, HHbbrain kot tHbbrain) pe Tn xpnon
NIRS.




AMOTEAEZMATA: 20U@WVa UE TO OXESIAOUO TNG
LEAETNG N MHEYLOTN  LOOWETPKN  SUvaUN
XELPOACPNC O Sleepe PETAEL ePnBwv (41,8+2,5
kg) kow evnAkwv (42,2+2,4 kg). Kotd tnv ekTeAeon
TOU  TIPWTOKOAAOL, &gV TapaTNEHBNKaV
OTOTIOTIKO CNUOVTIKEC SIAPOPEC 0TNV ATTOAUTN
SVVOUN VAECO OTOUC EQNBOUVC KO EVAAIKEC OF
Kolal omo TIg 15 emavoAnELS, OTO PJECO  OPO
(35.2+2 vs 371 +£17 kg) kat oto puBUoO
TTwonc tTne duvopunc (-0.65+0.10 vs -0.70+0.09
kgrep—1) oe OA0 TO TTPWTOKOANO. Ot EVAAIKEQ
TTopovolaoay UKPOTEPES TIUEC TSImuscle ko
LIKpOTEPN obénon otnv tHbmuscle evovtt Twv
epnPwv (p<0,05), evw Sev TtapatnpnOnkav
Slapopec otnv awénon HHbmuscle. Tehog, ot
epnfol tapovciooav peyoALTEPN crbéNon oTN
O2Hbbrain kot tHbbrain  evavtl evnAlkwy
(p<0,05).

SYMMEPAZMATA: H Swopopdt otnv  KOTIWaN
HETOEY TSIV KO EVNAIKWVY KOT& TN EKTEAEON
LEVIOTWY  ETTOVOAQUPBAVOUEVWY  (COUETPIKWY
OUOTIAOEWV ETINPEXCETAL AUETOL OO TN UEYLOTN
Suvoun. AvTiBeta, ol NAKIOKEC SLPOPEC OTNV
0&LYOVWON TOL HUOC KAl TOU EYKEPOAOU KATA
NV &oknon &g paiveTan va emtnpedlovVTol AUECO
OTO TN PEYLOTN SUVOUN Kal Ba urmopovoay Vo
amodoBoUv aTNV aLENUEVN LUK QUUOTIKY pon
KOl OTO BLOAOYIK& QVWPLLO KIVNTIKO EAEYXO 1)/
KO QUENUEVN EVEPYOTIOINON TWV OVTAYWVIOTWY
LWV OTo TIOUSLE.
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BPAXYTTPOOEXMH METABOAH THX
ATOAO2H2 KAl THZ METABAHTOTHTAX2
TH> KAPAIAKH2 2YXNOTHTA>Z ME THN
EKTEAE2H AEPOBIAZ A2KH2H2 12H>
ENTAZH2 AAAA AIAOOPETIKHZ AIAPKEIAZ
2E EPAZITEXNE2Z APOMEIX

HALOTIoLAOC 2.1, Fevelataxknc A.E.T, Aovda E 1,
Zoelptdng A.2, 2unAog H.1

1 Anuokpiteto Mavermotuo Opakng, Tunuo
Ertiotrung duolknc Aywyng & ABANTIoLOoU,
Kopotnvn

2 AploToTEAELO TaveTOTH O Oe000AOVIKNG,
Tunuoa Ermotnung ®Puoikng Aywyng Kot

[
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ABANTIONOV, ZEPPEC.

EIZAFQIMH: H peAetn tng HETORANTOTNTOC TNC
KapSlakng cuxvotnTac (MKY) kot Tnv aepoBla
AOKNON  OUUROAAEL  OTNV  KOTOWONON — TWV
(PUOLOAOYIKWY  OTTOKPICEWY  TOU  OPYQVIOHOU,
TNC OTIOKATAOTAONC KAL TNC KOTIWONC. 2KOTIOC
TNC TIOPOVCOG EPELVOC NTaV N SlEPELVNON TWV
ueToBoAwy  oe  Selkte MKZ Kot (UOIKAG
amodoong KoTt& TNV ekTeAean SUO aEepPOBLWV
TIPOTIOVNCOEWV (ONC evTaong 0AAX SLOPOPETIKNG
SIXPKELOC.

MEOOAQZ: Awdekar  €paOLTEXVEC  OPOUELC
avtoxng (22,8+3,6  €TWV) eKTEAEOOV  O€
SIPOPETIKEG NUEPES (o) 20min  Tpe&uo, (B)
2x20min TEEEIHO Pe Smin TTaONTIKO SIOAEIUUOL
Kal  (y)  ouvBnkn  eAeyxou. H  evtaon
aVTIoTOoLX0VOE 0TO 50% TNC Slopopde HETAEY
TWV TOXLTATWVY Tou Tou Kal 20U YOAAKTIKOU
KaTwEAlou. Ot eikteg MKX (RMSSD, SDNN, SD1,
SD2, SD2/SD1) petpnBnkov Tpwv TNV &aknon
koBwe kat 30min, 6h, 12h, 24h kou 48h petd Tnv
&oKnaon, otnV LTITI Ko 0pBla Bean. Zta Sl
XPOVIKG Onuela, eKTOC Twv 12h, aglohoynBnkav
SelKTEC (PUOIKNCG aTOS0ONG: KATAKOPUPO OAUQL,
OALOL ETO Qo TTTWaon arto 40 cm kot N loxUE o€
ompwT 10 sec o epyoTodNANTO.

AMNOTEAEZMATA: Ot tieg RMSSD (Umtiax Beon)
kot SDNN (ave€optnTwe 6¢ong pétpnonc) oto 30
Min YETA TNV Goknon NTav uPnAoTepeC (p<0,05)
0TN OLVONKN EAEYXOL EVAVTL TWV OUVONKWV
&oKNong evw oTIC 48h NTav VWNAOTEPEC OTA
2x20 min evavtt Twv 20 min. Ot tipeg SDT kou SD2
(aveEapTrTwe B£ong petpnong) ota 30min et
TV aoknon Atav vPnAotepeg (p<0,05) otn
OUVONKN  EAEYXOU  €VAVTL TWV  CUVONKWY
&oknonc. Emiong ot Téc SDT kou SD2 (UmTix
Beon) ot 48 nTav vPnAotepeg (p<0,05) otn
ouveNKN 2x20mMin evavTl TWV CLVENKWY TWV
20min kot eleyxov. Ot Tweg SD2/SD1 (opbua
Beon) ota 30min PET& TIC OLVBNKEC QOKNONG
ntav vPnAoTepeg (p<0,05) EvavTl TNG EAEyXOU
EVW OTIC 6h peTa Ta 2x20min NTov VPNAOTEPEC
EVOVTL Twy 20min Kot oTic 12h 1600 EvovTl TwV
20min 000 Ko TNC EAEYXOL. AgV TIOPOTNPNBNKOV
Stapopec (p>0,05) peTady Twv cuvVBNKWV OTIC
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TIOPOUETPOLC ATTOS00NC.

SYMMOEPAZMATA: H MKX elval pelwpevn OTo
AUECO XPOVIKO Slaotnuar (30min) peETA oo
aepOBla  aoknon  otn dwvn  Evtaong

2 oveEpTNTOU  SIAPKEIOC.  XTN  OUVEXELX
ETTOVEPXETOU OTOASIOKK KoL OTLG 48h PET& amto TN
LEYOAUTEPNG  OLXPKEIDC Ko eT&puvang
AOKNON TIOEATNEEITAL ULor LVTIER-QVTIOTABUION
OTIC TIEPLOOOTEPEC TaPApETPOUC NG MKE. Ot
Tipeg SD2/SD1 (0pBlax Beon) padveTal va elvat Tto
evaloBnTec otnv entidpaon T™NC SIKPKELNG TNC
aoknonc. H uetpnon tTe MKX otnv Uttt Beon
palveTal va glval o evaloBntn otnv eupeon
LETOROAWY UE TNV AOKNON EVAVTL TNC METPNONG
oTnV 0pBla Beon av Ko AMALTETAL TIEPLOTOTEPN
Slepelivnon NG TANPOQPOPLaE TIoU PTtopel va
ovTANBEL oo TO CLVALOCOUO  TNC TIAPAUETOPOU
™ MKX Tou peETpLETOL Kol TnG B€onc Tou
OWUOTOC OTNV OTIolor LETPLETAL.

O12

H EMAPAXH TH> AIETEP2H> AEPMATIKQN
AZOHTHPON KPYOY ME MENGOOAH 2TON
METABOAIZMO KAI 2THN OPE=H: O POAOXZ
THX TTAXY2ZAPKIAY KAl THX EZOIKEICQ2 H>
21O EPEOIZMA

NToAog K., Mapakn M., MooxaAng B., Tehadaq
N.

Epyoothplo Epyopualoloyiac-Epyouetplag,
Tunuoa Emiotnung Guotlkng Aywyng &
ABANTIoHOV, EBVIKO & KamodloTploko
Mowvertiotuo ABnvwy

Elooywyn: ZKomog NG HEAETNG NTav n e€Toon
BV WY SlaPopwyV aTnV Beputkn avtiAnyn, Tnv
Opefn KAl TOV  UETOROAIOUO  OTOMWY
SlaPopeTikoy  Selktn padac owpatoc  (BMI)
votepa amo  ofelar ko - eTtovoAaBovopEVn
XNUIKY  SlEyepon  Twv  aoBnTpwy  KPLOU
(TRPM8) Tou &epuatoc.

MeBodoc: 2T peAeTn ouppeTelxav 10 eBeNovTEC
e KovovikO Selktn padog owpatoc (N-BMI:
21,16 £ 2,11kg/m2) ko 10 pe vpnAo (H-BMI:
33,44 + 4,75kg/m2), oL otmolol TapePeVay
EommAwEVOL VTOC TIEPIBOANOVTIKOU BaA&OoL

og BeppoudeTepec cuVBNkeg (25C, 40%Rh) yioe 70
Aemtta. H Sadikaolar outr) emavoAneBnke yio 4
OUVEXOUEVEC NUEPEC. 2€ KOBe eTtioKen, HETA
oo 30 AemTa npeplog, TPAyUOTOTIONBNKE
ETTOAEWYN TOU SEPUATOC HE VEPO N SlGALLK
ueVBOANG ouykevTpwaong 4.6% kot ol eBeAovTeq
Topepevay o npepla yuao 40 Asmta. H
ovTIAQPBOVOUEVN EVvTOOn TNG 0peéng Kal TG
Bepukng dveonc AauBavovtav KaBe 10 AemtTd,
EVW O HETOPOAIKOC PuUBPOC  KATayPXPOTON
SLOPKWIC UE EPYOTTIPOUETPO.

AmtoTteAeopota: H ofela emeAeln Tou SepUATOC
LE HEVOOAN abENOE ONUOVTIKA TNV KATOVOAWGON
o&uyovou (p < 0.001), To avamVeLOTIKO TINAIKO (p
<0.001), kot Tov LETABOAKO puBuo (p < 0.007) Ka
otic dVo opadec. Ot H-BMI mopouciooav
EAXPPUWC XOUNAOTEPEC QUENTELG KO OTIC TPELC
LeTaBANTEC (P <0.001), evw Kat& TNV
ETIAVOABOVOUEVN €KOEON TIOPOVCLAOTNKE £V
(POUVOUEVO  LTIEP-EVOUOONTOTIONONC O OAOUC
Toug  Sokipalopevoue,  Kabwg  owénBnkav
TIEPAUTEPW Ol QVATIVEUOTIKEG HUETABANTEC (P
< 0.001), pe Toug H-BMI vo mapovotdlovv
EAXPPWC XaUNAOTEPEC cuENTELC (p <0.001). Ot H-
BMI, SnAwvav xounAoTtepn alobnon kpvou Kot
TNV SIAPKELX TNC MEAETNC, LUTTOSEIKVUOVTOC £TOL
U TBavr) oxeon HETaED oVOTOONG CWHXTOG
KOl QmOKPLoNG TOU  OPYOWIOUOU  KOT& TNV
Sléyepon  Twv  adbnTApwy  Tou  KPUOL.
MapSAANAQ, BPeBnKe TIWC N EQOPUOYT HEVOBOANG
ovénoe To alobnua Tng melvac (p < 0.001) Kot
uelwoe auTo ToL KOopeauoL (p < 0.007), ue TtV
ouado H-BMI dpwe var Kooy pa@el UKPOTEPEC
ueToBorec  (p < 0.001). Kotae Vv
eTavoAaUPBovOEVn  €KBEon,  TIOPOVCLAOTNKE
evar WoTIBo  amevauobnTomoinong  Kabwe ot
QPXIKEC OAAOYVEC OTNV OPEEN KOl TOV KOPETUO,
dpxloov va meploptdovtan Kot aTig SVO OUASEQ
(p < 0.001), pye TNV amevouobnTomoinon ToU
AUOBNUATOC TNG TEWVAC VO Elval ONUOVTIKA
avwTEPN oToug H-BMI.

JupmepdopoTa:  H o xnuikn - Sleyepon  Twv
SEQUOTIKWY aoBNTApWY KPUoU oWENTE TO
LETOROAKO puBUO npeplog KaBwe Kol TO
aloBnua TNC 0peéng, HE TIC OAAQYEC val elvat
UKPOTEPNC TAEEWC OTNV OHOO LYNAOU SElKTN

—_
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OWHOTOC,  TBavOV  AOyw  TNG uPnAoTEPNC
Oepulkng  aveong oto  kpuo. Kot& tnv
eTovoAUBovOuEVN kBean, N ope&lyovoc Spaan
NG HEVOOANC PEIWBNKE, LTIOSEIKVUOVTAC £V
(PAUVOUEVO amevaLabnToToinong, os avtiBeon ue
TOV HETOROAIOUO, O OTIOLOC OKOAOUBNTE aVOSIKN
Téon.

O13

METABOAE> >THN ENEPIOlINOIH>H
KINHTIKON MONAAQN KATA THN
EKTEAEXH AIAAEITTONTON 2ET ME
AIADOPETIKA ®OPTIA

XplotodouAn P., K&Boupac M., Kapoakvplov 2.,
Jmaoncg A, Aovda E., ZunAlog H.

Epyaotnplo KAwvikng Epyogpuatloroyioc &
duaololoyia Tng Aoknang, Tunuoa Etiiotung
duaolkng Aywync & ABAnTIopov, AnuokplTtelo
MoavemotAuo Opdkng, Kopotnvn

Elooywyn: TNV mapouoa HEAETN EETAOTNKAV OL
LETOBOAEC oTnVv NAEKTPOHLOYPAPIKN
Spaotnpotntar (HMIN) kot otn  ouxvoTnTA
EVEPYOTIOINONG KIVNTIKWY HOVAOWY Tou €Ew
TIAOTU U KOTA TNV EKTEAEON NUKOOIOUATWY UE
SIOAEITOVTO OET Kol SIAPOPETIKA (POPTIAL

MeBodoc: Awdekar avdpeg (NAklag: 23,3+4,1
ETWV) EKTEAECQV: O) OTNV GOKNON «NUKGOIoUX
LE OAOD 2 OET TWV 6 ETTAVOANWEWY, UE POPTIO
40% tnc ME, pe StodMela 20 sec eVTOC TwWY 0T
oV 3 ETTAVOANELS KOL 2 MiN QVAUESX OTX OET
Kol B) otnv &oknon «nUIKGOIoUo» 2 OET Twy 4
emavoAnPewy, pe @optio 80% tnc IME, Le
Stodelypor 20 sec eVvTOC TWV 0T Qv 2
ETIOVOANWELG KO 2 MiN SIOAELUUO AVAUETOL 0T
oeT. Koatd Tn SIGpKela TNC AOKNONG ywoTav
KOTOypaPr) TNG YWVIOKNG ToxLTNTaG Kivnong
TOU UNEoL Kal TG HMI dpaoTtnpldTnTaC Tou
e€w TMAaTU pu. Kooty eyve ammoouvBeon Tou
HMI onuotog yla tn Slepelivnan Tou peyeBouc
TWV KWWNTIKWVY HOVASWY TIOU EVEQYOTIONBNKAY,
TNC OUXVOTNTOC EVEPYOTIOINONG TOUC KAl TNC
LETAEVL TOUC OXEONC.

AmtoTteAsopota: Kotar TNV Goknon e poptio

40% 1IME, n Toaxumtnta kivnong n  HMI
SpaoTNPELOTNTA, N HECN KO N BEWPENTIKA LEYLOTN
OLXVOTNTOL  EVEPYOTIOINONG  TWV  KWWNTIKWV
LOVASwV NTav uPnAoTePEC (p<0,05) TNV 2n Kat
3nkouoTnV Snkat bnemavoAnPnevavTiTng Inkat
™G 4n emavaAnyng avTiotoXa, aveEapTNTWC
oeT. Kota tnv aoknon pe @optio 80% TME: o)
N TaxLTNTX Klvnong Kat n BewpnTikn PEYLOTN
oLXVOTNTOL  EVEPYOTIOINONG  TWV  KWVNTIKWV
Lovadwy Sev Slegepe (p>0,05) petadd Twv
enovaAnPewy, B) n HMI SpactnplotnTa Kot n
LECN OUXVOTNTA EVEPYOTIOINONC TWV KIVNTIKWV
Lovadwv NTav vPnAotepeg (p<0,05) otn 2n Kkat
oTnV 4n enovoaAnwn evavtt Tng INg Kaw g 3n¢
emovoANWNG, avTloTola, aveEXPTATWE OET, KO
y) n  Ttoxutnta  kivnong kot n HMI
SpaoTNPLOTNTA OTO 20 OET NTAV XAUNAOTEPEC
(p<0,05) evavtt Tou Tou OeT. AveEoPTNTWC CET,
unnpée  peyoAutepn  owvénon  (p<0,05) NG
OLXVOTNTOC EVEQPYOTIOINONC TWV HEYOAVTEPOL
LEYEDOUC KIVNTIKWVY Povadwy aTnVv 2n Kat 3n,
KoL 0TNV 5n Ko 6n emovaAnwin évavtt tTneg Ing Kat
™NC 4nc emavaAnng, avtiotoxa, e goptio 40%
IME kot peyoAUTepn ovénon otnv 2n Kat 4n
OLYKPLTIKA Pe TNV 1 pe popTio 80% TME.

JUUTIEPAOUOTAL: 2E TIPOYPALUO XOKNONG WE Bapn
LE OTOXO TN BeAtiwon TN TaxudUVAUNG, KOTA
TNV €KTEAEON OLOAEIPUATIKWY OET HE HETPLO
popTtio (40% TME), n Stokomr Tov osT 0dnyel oe
TIPOOKaLPEN HElwon TNG ToxVTNTAC TNC Kivnang
KO TNC EVEQYOTIOINONC TWV KIVNTIKWY HOVASWV.

Qoto00, OTaV XPNOWOTIOE(TaL  var LYPNAO
poptio (80% IME) Stnpeital n ToxuTNTA
Klvnong Kol TIPOTNEOUVTOL  UIKPOTEPEC
OVEOLEWWOEL,  OTNV  €VEPYOTIOINGN  TWV

KIVNTIKWY  LOVASWVY  aTto

emavoAnYn.

EMOVOANYN o€

O14

ACUTE EFFECTS OF CONTINUOUS STATIC
STRETCHING ON MUSCLE ARCHITECTURAL
CHARACTERISTICS AND MUSCLE
OXYGENATION OF THE BICEPS FEMORIS
MUSCLE
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Kanna D. A1, Bogdanis G. C.1, Panidi I.1, Gaspari
V.1, Terzis G.1, Donti A.1, Evangelidis P. E.2, Donti
O1

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

2 Medical School, University of Exeter, UK

INTRODUCTION: While static stretching leads to
observable changes in muscle architecture, the
implications for muscle oxygenation are not well
established. During warm-up or specific
stretching exercises, the hamstrings are among
the muscles most commonly subjected to
elongation, especially in gymnasts. The aim of
the present study was to examine changes in
muscle architectural properties and oxygenation
of the biceps femoris long head during relatively
prolonged stretching in young gymnasts.

METHODS: Eighteen female gymnasts (age: 9.0
+ 2.0 years, training experience: 3.8 £ 0.9 years,
BMI: 15.51 + 2.08 kg/m2, maturity offset: -4.21
+ 0.64 years) took part in this study. Muscle
fascicle length (FL), pennation angle (PA), whole
muscle thickness (MTfull) and muscle thickness
from the superficial fascia to the intramuscular
aponeurosis (MTintra) were assessed at rest and
during 90 s of maximal intensity static stretching,
using ultrasound. Changes in muscle oxygenation
parameters, namely oxyhemoglobin (O;Hb),
deoxyhemoglobin (HHb) and total hemoglobin
(tHb), were continuously monitored using Near-
infrared Spectroscopy.

RESULTS: FL increased by 78% during stretching
(from 7.99 + 113 cm to 13.99 + 1.50 cm, p <
0.001) and PA decreased by 60% (from 11.4 +
29°cmto 4.4 + 2.4° p < 0.007). MTfull (1.48 +
0.32 cm) and MTintra (2.11 £ 0.46 cm) remained
unaltered during stretching. At rest, O,Hb and
HHb in the biceps femoris muscle were near zero
across participants (O;Hb: 0.90 + 0.97 uM and
HHb: 0.13 + 0.33 pM), with a corresponding Hb-
diff of 0.76 + 1.08 pM, indicating net tissue
oxygenation. Resting tHb was 0.85 + 0.69 uM,
reflecting baseline local blood volume in the

+

measurement region. During stretching, O,Hb
and HHb decreased to —3.55 + 4.35 and -2.67
+ 3.23 uM, respectively (p < 0.001), resulting
in an Hb-diff of -0.89 + 4.39 uM, indicating
increased oxygen extraction. At the same time,
total hemoglobin decreased to —=6.90 + 7.18 uM
(p < 0.001), reflecting a reduction in local blood
volume.

CONCLUSIONS: Continuous maximal intensity
stretching elicits an ischemic response in the
biceps femoris muscle, possibly due to an increase
in intramuscular pressure and changes in FL
orientation and tension. The absence of changes
in muscle thickness suggests that the muscle is
either maintained at a near-isovolumetric state
during stretching or that a decrease in muscle
volume occurs across the muscle belly and is not
visible by the 2-D ultrasound measurement
employed.

12
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O15

FAAAKTIKO KATQOAI KAl PYOMOZ
AYZH>H> THX 2YTKENTPOQXH> TAAAKTIKOY
[MPO2AIOPIZOYN THN AFQNIZTIKH
EMIAOXH 2TA 200 m KOAYMBH>HX>

NiknTokng |, Touumekng A.

2x0oAn Emotnung duotkng Aywync &
ABANTIOUOY, EBVIKO Kot KamodloTplako
Maveruothuo ABnvwy

EDAFQMH: H toxvtnTa 1ov  avTioTtolxel oto
KOTWEAL yoAakTikoU (lactate threshold: LT) kot
0 pubuoc owénong  TNG  OLUYKEVTPWONG
YoAakTIkoU (blood lactate increase speed: BLIS)
QTIOTEAOVV OEIKTEC TNC IKAVOTNTOC AVTOXNE KAl
EVEPYOTIOINONG TOU OVAEPOBIOL UETOBOALTLOU
avTioTolXa. 2KOTIOC TNG HEAETNG ATav Vo
e€eTAOEL TN Oxeon Twv SVO SEKTWV HE TNV
QYWVLIOTIKNA eTtidoon ota 200-m.

MeBodoc: Eikool-emtd dvdpec kohupfBnteg (18,0
+ 3,2 eTwv) Tpaypotonoinoav  Sokipaacio
TIPOOSEUTIKA awEavouevnc evtaonc (7x200-m)
XPNOWOTIOWWVTAG TO €AeVBEPO OTLA. ATIO T
OXEQN TOXVTNTOC KAL CUYKEVTPWAONG YOAAKTIKOU
uttoAoylotnkaw n LT, o BLIS amd 1o €KTo €wg TO
eBSopo atadlo 200-m (BLIS_6-7) kot oo tnv LT
EWC TN HEYLOTN CLYKEVTPWON YOAOKTIKOU (BLIS_
LT-peak). Kateypapn n KOAUTEPN OYWVIOTIKN
emtidoon ato 200-m eAeVBePO TTOL ETTETEVLXON CE
XPOVIKO Staotnua 40 nUEPWV TPV 1) JETA TN
SoKIaola TTPOOSEVLTIKA CLEXVOUEVNC EVTOONC.
Mo ™ Slepevivnon TNC Oxeong HETOEL Twv
LETOBANTWY  TIPOYUOTOTIOMNONKE  avaAuon
OUCXETIONG Pearson r evw yla TNV eKTUNON TNG
TIPOPAETITIKNG IKavOTNTOG Twv LT, BLIS_6-7 Kot
BLIS_LT-peak wg¢ mpog tnv emidoon ota 200-m
EQOPHOTTNKE TIOAAQTTAN Y OOLULKN
TToALVSPOUNaN.

AmtoTeAéopoTa: ASUVOUN CUCXETION

TapaTNENBNKE PeTa&L tTng emtidoong (121,5 +
9,1s) ko Tou BLIS_6-7 (0,049 + 0,023 mmol/l/s,
r=-0,36, p=0,07). H entidoon eupavice peTpla
ouoxeTon pe tov BLIS_LT-peak (0,060 + 0,033
mmol/I/s, r=-0,42, p=0,03) KoL .oXupr) CUOXETION

pe tnv LT (1,41 + 0,09 m/s, r=0,83, p=0,01). H
TIOAAOTIAN YPOUKE TToAvSpopnon e€nyet To
76,2% TNC SlokLavonc e enidoonc (R*=0,76,
Adj. R?=0,73, F(3,23)=24,6, p=0,01). H LT eixe
™ peyaAuTepn emidpaon (B=-78,3, p=0,01,
Tuttoroinuevo  B=-0,82), akoAouBouuevn omod
TOoV BLIS_LT-peak (B=-107,0, p=0,02,
Tuntoroinuevo B=-0,41), evw o BLIS_6-7 &ev
OLVEIOPEPEL ONUOVTIKA TNV TIPORAeWn (3=92,7,
p=0,15, tumomnoinuevo B=0,25). Ot vmoBeoelg
YPOUUIKOTNTAG, — KOWOVIKOTNTOG, — OTouoiog
QUTOOUCXETIONG  KOL  TIOAUCULYYPOUUKOTNTOC
emBefouwdnkoy  (VIF<3),  UTTOSEIKVUOVTOC
o&LOTILOTO POVTENO TIPORAEYNC.

Juumepdopota: H LT ovodelkvieTal WG O
ONUAVTIKOTEPOC KOl oVeEAPTNTOC TIPORAETITIKOG
SelkTng TNC aywvioTkng emtidoong ota 200-m,
eENYWVTOC TO  HEYOAUTEPO  TIOOOOTO  TNC
uetoBAnToTnNTaC. O BLIS_LT-peak oxetideton pe
TV emidoon Kot BEATIWVEL TNV TIPOYVWOTIKNA
oéla, ekPPAlOVTOC VO HEPOC TNG YAUKOAUTIKNG
OUUMETOXNG O€ pla oywvioTikr) TipooTtdBetar 200
LETPWV eAeVBEPO.

O16

Avixveuon SUVOULKAC BAXLCOTNTOC
YOVOTOG OE VEXPEC KL KOPATIOEC aBANTPLEC
toSoopaiplong pe Bpaxy TIPOTIOVNTIKO
LOTOPLKO

Pola M., Kaviwpnc E., NikoAoidou M.E.
2X0AN ETiothung Puotkng Aywync &
ABANTIOUOV, EBVIKO Kot KamodloTploko
Mowveriothuo ABnvwv

EIZAFQMH: Elvat Tekpunplwpevo 0Tt ol aBANTPLEC
SoBeTouy  LPYNAO  KivBuvo  TPOLUATIOUWY
TIPOOBIOL XLaTOU cuvdeouou (MXY). KoTog TG
epyaotag vnnpée n eéetaon g emidpaong ™G
NAklog  otn  Suvaplkn  evBuypAUULon  TOU
yovoTog o aBANTpleC Todoopaiplong Kot
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TNV TIPOCYElWON  HOVOTIOSIKWY — CATIKWY
EVEPYELWV.  AEUTEPELOVTWG,  €EETAOTNKAV
TBoveg  SlaPopeC  PETAEL  aBANTPLWY  LE
TIPOTIOVNTIKO OTOPIKO >3 €Twv (OpA) Kol <3
eTwV (OuB).

MEGOAQZ: Aetyua 26 modoopouplotoiwy (13
Neapec-13 Kopaoidec (OuA=5, OuB=8), nAkiac
17,6+0,7 ko 13,3+1,8 etwv, padog 59,4+3,6 ko
471410,4 KIAWV) EKTEAECE HE TUXQLOTIOWNHEVN
OELPQ, XWPIG cuwpnon TwyV Gvw GKPWV Kol LE 3
TIPOOTIABELEC VA GKPO TIC €ENG SOKIUOOLEC: o)
OAua pe mpodlataon (CM)), B) &Aua amod Beon
nuikoBlopatog (SJ) kat y) cApa BaBoug armo
ugog 20 exkatootwyv (DJ). XpnowuotmonBnke
SuodLAOTOTN  KIVNUOTIKG — avéAuon — Twv
BvteookomnueEVWY TpootiaBelwy (60 Hz) otnv
THO XouNnAn Beon TNG Mpooyelwaong PYecw Tou
AoylopikoU  Kinovea v.0.95 kot n  oavaiuon
BooloTnKe OTIC HETEC TIWEC TWV TIPOOTIOOEIWV. H
SLVAPLKNA guBLYPAUULON VelVeqiola
TPOOSIOPIOTNKE PECW TNG ywvlag peETWTIAOC
TIPOROANC (FPPA: BAatocotnTOo/
PAUBOTNTO=0TIKEG/APVNTIKEG  TILEC), EVW N
EUBLYPAUUION TOU KATW GKPOU  EKTIUNONKE
LEOW  TNC  OXETIKOTIOINMEVNG — ATOOTAONG
Sloxwplopou  yovatog-loxiou (NKSD) kot tng
avaAoylag yovatog 1pog aoTpayocioug (KAR).
E@apuootnkon Aeyxot t yla TiBaveg Stapopeg
AOYW NAKIOG Ko TTPOTIOVNTIKOU LOTOPLIKOV.

AMNOTEAEZMATA: H FPPA Tou aploTepol Kol
Se€lov  yovatog Sev  SIEPEPE  ONUOVTIKX
(p>0.05) peETOEY TWV VEAPWV KAl KOPaaidwv
aOANTPlwY 0 Koo Sokluoola (Aplotepn
FPPA: CMJ=7,247,3° ev. 3,5+7,5°, SJ=4,5+12,2°
ev. -0,5+8,3°, DJ20=7,0+6,4° ev. 7,9+8,9° &
Se€lae  FPPA:  CMJ=9,5+6,4° ev. 5,6+5,5°,
SJ=6,6+10,2° ev. 2,7+11,1°, DJ20=8,3+6,5° V.
10,4+8,8°). Aev PBpebnke onuavtikn (p>0.05)
eMi&pacn TOU TPOTIOVNTIKOU LOTOPIKOU OTIC
Kopaotdeg abANTpleg (NKSD, OuA=58,7+23,3%
ev. OuB=59+13% kou KAR, OpA=10+0,2 ev.
OuB=1,0+0,3).

SYMMEPAZMATA: Ou veopeC Kol KOpaoldeg
ToSoopaplaTPLEC ELPAVIOQV SLVAPLKN
BhowooTnTtar  yovatog  Tou eV SnAWVEL

UTTEPROALIKN OLVOETUIKN Koramovnan.
Agbopevou NG TMANBWPEOC TIOPEOYOVTWY IOV
eMNPEe(OUV TNV UNXAVIKN KOTOmovnon  TNng
apBpwonc  ouvioToTal  OUVEKTIUNON TG
TPLIOSIAOTATNG  KIVNUOTIKAG — KOL  KIVNTIKNC
OLUTIEPLPOPAC TNC. H  Tapopola  SUVOULKN
eubuypauuon  Twy  SVO  OPASWY  TWV
Kopaoldwy amodldeTal 0To  HIKPO  peyeBog
Selyuatog Kol TO  TIEPIOPLOUEVO  €UPOC
TIPOTIOVNTIKOU  0TOPIKOU, wotoco n NKSD
TIPOTEVEL TNV VTIAPEN ONUOVTIKAG BAXCOTNTOC,.
JuvioToTol  POKPOTIPOBECUN  TIoPaKoAOLONON
TWV aBANTPIWY TIOPOAANAX e TNV BeATiwon
BLOUNXOVIKWY  TIOPOYOVTWY  QVOYVWPLOHEVWV
wWC TIPOSIOPETIKOl TIaPAYOVTEG TPAULATIONOU
Tou [1X2.

O17

METABOAE> KINHMATIKON KAl
PY2ZIOAOTIKQN MAPAMETPQON KATA TH
AIAPKEIA 2TTPINT 300 METPON KAl 2TH
DPAXH ATTOKATAXTAZH>: MIA TIIAOTIKH
MEAETH

Tooukoc A., MavipaBag A., AlovuooTovAog 2.,
MrmieAexpng N. I, Mopadelong I, Mmoydavng T

Y X0 ETiiotiung Puolkng Aywyng &

ABANTIOHOY, EBVIKO & KamodloTploko
Moveruothuo ABnvwv

Elooywyn: ZKomog TnG TapouoaG HEAETNG NTAV
VO €EETAOEL TIC WETOPROAEC OTO HUNKOG Kol TN
oLXVOTNTA TWV  PBNUATWY, Kol TNG MESNC
SPOUIKNC TOXUTNTOC KOTA TN SIXPKEL €VOC
ompwvT 300 peTpwy. ETimpoobeta, e€eTGoTnKE N
SloKUPOVAN TNG KAPSIAKNC CUXVOTNTOC KOl TNG
OLYKEVTPWONG YOAOKTIKOU OTO OOt KOTA TN
SIHPKEIN TOL  OTIPVT KOl TNC  OEKOAETITNG
TIEPLOSOL ATIOKATACTOONC.

MeBodog:  2Tn  HEAETN  OULMUETEXQV — ETTTA
EUTIELPOL  OBANTEC OTIPWVT, ELSIKELUEVOL  OTA
OTMPWT  peEYOANG  Spkelog  (>30  s).  Kobe
aBANTAG ekTEAETE va aTtpvT 300 M. PE PEYLOTN
TipooTiaBela. O XpOVOC Kot 0 aplBog PNUOTwY

14



MMWMMA ;;/ 13th Congress of Biochemistry and Physiology of Exercise ¢ 17-19 October 2025

15

ylor KOs 50 M KaToypa@nKov HECW aVAAUCNC
Bivteo vWNANC TaxvTNTOC (120 HZ) e TN BonBelx
Tou Aoylopikov Kinovea, ge cuvduAOUO e
(PWTOKUTTOPQ, KOl LTOAOYIOTNKE N pEon
ToxLTNTA (MV), TO PNKog (SL) kot ouxvoTNTA
Bruotoc (SF). Emilong Kotde TN SLUPKELD TOU
OTPWVT KOl  TNC  OEKGAETTTINC  TIEPLOSOL
OTIOKOTAOTOONG,  KATOYPAPNKE N KAPSLOKN
ouxvotntae  (HR), evw n  ouykevTpwon
YOAOKTIKOU OTO  odua PETPNONKE TPV - Ko
OUEOWC PETA TO OTPWT, KoBwC Ko ot 3, 5,
7 kot 10 min Tou XPOVOU OTOKATAOTOONCG. H
OTOTIOTIKA €Teéepyaoior TTPAYUXTOTIOWONKE UE
aVOAUON  SLOKVUOVANC  ETIAVOAXUPBOVOUEVWIV
LETPNOEWV.

AmtoteAeopoata: H MV, n SF kot to SL eptacav
TIC VWNAOTEPEC TUHEG TOUC OTO SlaoTnua 50—
100 m. (9,76 + 0,26 m/s, 4,4 + 0,2 Hz ko 2,23 +
0,09 m, avtiotoxa, p < 0,05), KoL OTN CUVEXELX
LELWVOVTOV OLVEXWC, (PTAVOVTOC OTX TEAEUTAL
50 m tov ompwvt T 7,18 £ 0,41 m/s, 3,7 + 0,2 Hz
kot 1,94 + 0,14 m, avtiotoa (p < 0,05). Katd ™
Sldpkelx Twyv 36,2 + 0,7 s Tou SINpKECoE TO
oTpwT Twv 300 M, n HR épTace amod 129 + 12 o
186 + 6 mMoApoug/min (p < 0,001). 2N SL&PKELX
NG ATMOKATACTOONG, N EMaVa@Oopd TNC HR ato
emtimedo mpv TNV evapén TOU OTIPWVT ETNABE
LET& omto 4,7 + 3,1 min kat ATta TePLTIou 8 (popEC
TO QPYyn O OXEON WE TO PLOULO cWENONC TNC
KOTA TN SLXPKELX TOU OTIPVT. TO YOAOKTIKO OTO
alpo owéndnke amo 1,4 + 0,3 mmol/L os 14,6

+ 0,9 mmol/L (p < 0,007 oto 30 Min PET& TO
OTIPVT KO TIOPELEIVE OE OUTO TO ETUTIESD PEXPL
TO TEAOC TNC TEPLOSOU ATMOKATATTOONC.

Jupmepdopota: OLuPWnAOTEPEC TIWEC TNC MY, SL
kow SF emtuyxavovtow oto Slaotnua 50-100
min., Kol PJELWVOVTAL OTASIOKA OTn cuvexela. H
HR owéaveTal ypryopa KoTd Tn SIGPKELX TOU
OTIPVT, KO ETTAVEPXETAL TIO OPYA KOTX TNV
OTIOKOTAOTOON, €VW TX €TMESH YOAXKTIKOU
TIapapEVouY  LPNAG yiao TouAdlotov 10 min
LETA TO TEAOC TOUL OTPWT. Ta EVPAUATX
TIOPEXOUV X PNOWUEG KOL TIPOKTIKGL OELOTIOINOLUEG
TIANPOPOPIEC VIO TN PETOBOAN KIVNUOTIKWY KA
(PUOLOAOYIKWV TIOPAUETPWY KATX TN SIOPKELX

TIOPOTETOUEVWY — OTIPWVT, KOl  UTTOPOUV VXX

XpnowoTtioinBouv ylor TN d0unan SLOAEIUUO-
TIKWV TTPWTOKOA WY GloKNoNC OTIPLVT.

018

EMAPAZH THZ I2XAIMIKHX
MPOETOIMAZIAZ >THN IKANOTHTA
EKTEAEXH2 ETTANAAAMBANOMENQON
STIPINT, TH MYIKH O=YI'ONQSH KAl 3XTH
VO2 2E EPHBOYZ AOAHTEZ NMOAOZPAIPOY

Kouthacg A1, Kaotpitocag A1, MomodomovAog
2.1, ZunAog H.2, AtmAac K1, Zapelptdng A1

1 Tunuo Ermothung @uotlkng Aywyncg

& ABANTIOUOL 2eppWV, APLOTOTEAELD
MaverioThuo @eccaovikng

2 TuAua ETothung Puotkic Aywync &
ABANTIOUOU, AnuokplTelo MOVETIIOTAULO
OpPaKng

EIZATQIMH: H woxouuikn mpoetoacio (ischemic
pre-conditioning-IPC) TEPIAUBOVEL ™nv
eQopUoyn  KUKAwv  loxowung — mepldeonc-
ETTOVALUATWONC. H TEXVIKN TIPOTEIVETAL WC EVa
SLVNTIKA  EPYOYOVO  [ECO  evioxuong NG
oBANTIKAC amodoong, HEoW BeATIwoNC Twv
UETOROAMKWY 08WV TIOPAYWYNG EVEPYELDG. H
gpyoyovoc Spaon tng IPC exel efetaotel oe
EVNAIKEC ABANTEC KOl PAIVETAL EVTOVOTEPN KT
TNV &oKNon VWNANG EVTaoNnC HE  QUENUEVN
gvepyotolnan Tou oEepoflou n Kot
YAUKOAUTIKOU  PETOBOAIOMOY  (OTTwG  TX
ETTOVOAOUBOVOUEVA OTIPVT). Ta TTAUOLA EVAVTL
TWV EVAAKWY TIopouatadouy  SLopopeS OTOV
0&ElOWTIKO Kol OTO YAUKOAUTIKO  [UNXOVIOUO.
AapBavovtag vTtown TIC SIPOPEC AUTEC, Elval
TBovO n epyoyovog Spaon tng IPC va Slapepel
oTot TSI IKOTIOC TNC HEAETNC NTOV VX
eetaoel TNV enidpaon TN IPC oe €pnBouc
aBAnTeq modoopaipou  OTNV i) IKOWOTNTA
EKTEAEONG  HEYIOTWVY  ETIAVOACUBOVOUEVWV
OTIPWVT, i) KATavOAwon oLYOVoU Kol i) HUiKn
o&uyovwan.

MEOOAQZ: Acka pnBol aBAnTeC TTodoopaipou
(14,6+0,5 €TWwv) €eKTEAEOQV e TLXOUO CElPA
3 ouvedpleq aoknong (8 peyloTtal OTPWT C€



130 Zuvédpio Bioxnpeiag & Guaiooyiag Tng Aoknong « 17-19 OkTtwfpiou 2025 \RWWWMM

KUKAOEPYOUETPO, 10s  &oknon:15s  SLOAEUUY)
LETQ omo 4x5min loxouknG Tepldeong Katw
akpwv ota 220mmHg (IPC), 4x5min mepideoncg
KOTw okpwv ota 20mmHg (SHAM) kot xwplg
Tiepideon (CTL). Kotd TNV EKTEAECN TWV OTIPVT
YWOTQV GUVEXNC KATAYPOUPN TNE TIOPOYOUEVNC
loxvog (BIOPAC), tnc VO2, tng KapdloKAG
ouxvOTNTOC-KY, Kot Tou kKopeopou O2 pVOC-
TSI kow peTOBOAWY OTNV ATOELYOVWHEVN- KAl
oAkn-apoopaipivn (HHb, tHb,) pe xprion NIRS.
Mplv Kol OTO  TEAOC TWV  TIPWTOKOAWV
LETPNONKE TO YOAOKTIKO KOl KOTOYPAPNKE N
UTIOKELMEVIKA ovTIANYN TNE koTiwonc (BORG).

ATOTEAEZMATA: Aev iopatnENoNKaV
OTOTIOTIKX ONUAVTIKEC SLAPOPEC OTIC
KOPUPOUEC KO METEC TIMEC TNC LOXVOC AVAUETD
oo TIPWTOKOAA IPC, SHAM, kou CTL kot otar 8
OTIPVT , KOBWC Kot aTo % TITWaNC NG LloXVoC
(34,4+6,8 vs 31,6+6,6 vs 31,5+7,4%). MNopouola,

Se SLEPEPAV TNUAVTIKA Ol KOPUPALEG KO PETEQ
Tieg Tng VO2 kou tne KX o kaveva oo tor 8
OTIPWVT, OTIWC €THONC KO N KOPLEPAIX KOl UEDN
T Toug Y OAN TN Sokiuacia (VO2av: 43,7+2,2
vs 44,5+2,2 vs 44,1+2,0 mlkg-1min-1 kaw KXav:
177412 vs 17611 vs 17549, b-min-1). Téhog, dev
Bpebnkow SLoUPOPEC VAPETN OTA TIPWTOKOAAX
IPC, SHAM, kat CTL otoug OelKTEC TNC MUIKAG
ofuyovwaong (TSI, HHb, tHb), otic Tweg Tou
YOAOKTIKOU (13,242.0 vs 13,2+1,8 vs 13,320
mmol-L-1) Kot TNV LVTTOKEEVIKT avTIANWN TNG
KOTIWONC  TWV  OULUUETEXOVTWY  (9,7+0,3  vs
9,4+0,6 vs 9,5+0,4).

SYMMEPAZMATA: H IPC Sev elxe emidpaon atnv
KOWVOTNTA  EKTEAEONC  ETTONVOACUBOVOUEVUIV
OTPWVT € €pnPouc aBANTEC TTOSOOPAiPOU Kol
SEV ETINPEQTE (PUOLOAOYIKEC TIOPAUETPOUC OTIWG
N koravohwaon ofuyovou, n puikn ofuyovwon
KO N OLYKEVTPWON YOAXKTIKOU.

O19

H EMAPAXH ZOMETPIKHZ 2YNAYAZTIKHX
MPOTTONHXHX 2E AYO IF'QONIEXZ TONATOY
2TH METIZTH AYNAMH KAT [2XY

Metpakn A, Advtn O., Teplng I, Toovkocg A,
Mmoydavng I

>xoAn Emiotnung ®duoikng Aywyng &
ABANTIOLOV, EBVIKO & Kamodiotploko
Mawveriothuo ABnvwy

Eloaywyn: H (OOUETPIK TtpoTtovNon omoTeAEl
OOPOAN KO OTIOTEAEOUOTIKY UeBOSO  UUIKNG
eVOUVAUWONC. 2KOTIOC TNG HEAETNG NTOV VA
SlepeuvnOel n emtidpaon LOOUETPLIKNC
TIPOTIOVNONG HE KABIOpOTor YEYIOTNG EVTOONG
(ISq) oe duo ywvieg yovatou (85° kat 145°, Ttou
QVTIOTOLXOUV OE HEYAAO KO UIKPO LUOTEVOVTLO
UNKOC) O CUVOVOOUO HE KATAKOPUPO OAUXTX
ue mpodiataon (CMJ), TN PEYIOTN LOOUETPIKNA
Sovopn (MIF), oTo puBUO ePOPLOYHE SUVOHNG
(RFD) ko oto CMU.

MeBodoc: Yuupeteixav 21 Sokipalopevol (11
avdpeg kat 10 yuvailkec) ot omtolol xwplotnkawv
O€ TPELC OPASEC. H Lo opad o TIpay UTOTIOLOVCE
ISq otig 85° (G85, n = 6, NAkia: 24.0 + 5.2 €1n,
Bapoc: 73.4 + 17.2 kg, vog: 176.0 + 7.8 cm),
N GAAN otic 145° (G145, n = 8 nAkio: 229 +
2.8 €1n, Bapog: 659 + 12.9 kg, vYocq: 169.7
+ 95 cm), evw n TPl amOTEAOVOE OuAdQ
eréyxou (CON, n = 7 nAio: 249 + 72 €tn
Bapog: 58.25 + 10.05 kg , voc: 166.0 + 5.9 cm).
H mpomovntikr) mopepfoon  Sinpknoe €8l
efdouddec, pe ouxvotnta Svo  cuvedplec/
eBSouada. Tnv TpwTn ERSOUGSN EKTEAECTNKOV
5 oglpeq 1S, evw K&Be VO eRSOUGSEC Ol OELPEC
owEavovTav KoTd pa. Kée 1Sq eixe Staipketa 3 s,
te 4 min SloAeluuo. AVA AeTTTO SIOAEIUUOTOC, OL
Sokipalopevol ektehovoay dvo CMIs. H opada
CON ekTeAovoe povo CMJs, pe (Blo oyko Kal
OUXVOTNTA TIPOTIOVNONG OTIWE Ol GAAEC OPBGOEC.
Ot peTpnoelc MIF kat RFD eyivav og €€l ywvieg
yovaTou (85-160°). H OTOTIOTIKA EYLWVE PE KT
TIOPAYOVTIKA  aveALon — SLoKUPOVONG KAl
Bonferroni post-hoc test.

ATIOTEAEOUOTO: BpEONKe OTATIOTIKA ONUAVTIKNA
oANAeT S paon xpovou kot opadag (p < 0.05)
otn MIF. Post-hoc avoAVoelg £5el&av TTOPOUOL
ovénon otn G85 (32 + 9%, p < 0.05) kaw G145 (20

+ 6%, p < 0.05). 2tov RFD ota 400 ms vtinpée
ONUOVTIKY CAANAETHS paan X pOVOU, OpAOOC Kot
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ywviag (p < 0.05), pe topopolx BeAtiwon otn
G85 kot G145 otig 130° (37 + 13% kot 28 +
20%), otic 145° (58 + 0.15% kot 48 + 20%) Ko
otic 160° (103 + 31% kot 64 + 16%). 210 CMJ
Bpebnke kUpla eTtidpacn Tov xpovou (p < 0.05),
LE OPLOKG ONUAVTIKY aAAnAeTtiSpaon (p = 0.06,
n? = 0.27), pe mopdpoto ovénon otic G85 (15 +
49%), G145 (11 + 3%) ko kapta odoeyr)y oto CON.

Juurepaopoata: H ovénon tou CMIJ, tng MIF Kat
Tou RFD OTIC avOIXTEC YWVIEC NTOV TIAPOUOLX
otn G85 kot G45, avelopThTwg ywvlag Tou
yovoatoc. 2tnv G85 n BeAtiwon miBava opeileTal
OTO HEYOAUTEPO PETAROAKO (POPTIO AOYyW TNC
&OKNONG 08 HEYOAO UNKOLG HUOC, evw atnv G145
0€ VEUPOUUIKEC TIPOOOPHOYEG KOVTA 0T ywvia
TpoTovNoNG. Ta OTMOTEAECUATA  CUUBGAANOLY
OTNV KOTOONON TWV UNXOVIOUWY BEATIWONG
LOXVOC Kal SUVOUNG HE SLOUPOPETIKN EEWTEPIKN
eTB&pUVAN, KAl LTIOYPOUUICOLY TNV TIPOKTIKN
ofloe TNg mpomovNonNg Ot SLPOPETIKA  UNKN
HUWV.

020

CONCURRENT DRYLAND MUSCULAR
ENDURANCE AND SPRINT INTERVAL
SWIMMING TRAINING: ADAPTIVE
RESPONSE FOLLOWING A SIX-WEEK
TRAINING PERIOD

Arsoniadis G., Botonis P. Toubekis A.

Sports Performance Laboratory, School of
Physical Education & Sports Science, National
and Kapodistrian University of Athens, Athens,
Greece

Introduction:  Swimmers may concurrently
perform dryland muscular endurance (ME)
training and sprint interval training (SIT) within
the same session during a training period.
However, the adaptive responses to this
combined approach in  swimming remain
unclear. Therefore, the aim of the present study
was to investigate the effects of concurrent ME
and SIT training on swimming performance, as
well as on selected metabolic and kinematic
variables, assessed before (PRE) and after (POST)

a six-week intervention.

Method: Sixteen competitive swimmers (16.4
+ 3.2 years) were randomly allocated into two
performance-matched groups. The first group
completed a concurrent protocol consisting of
dryland muscular endurance training (ME: 2 sets
x 20 repetitions at 55% 1-RM) combined with
sprint interval swimming (SIT: 2 sets x 4 x 50
m at maximal effort) within the same session
(DRY+SWIM). The second group performed only
the SIT protocol (SWIM). Both interventions were
conducted three times per week over a six-week
training  period.  Additionally,  swimmers
completed two counterbalanced experimental
conditions before and after the training period:
(i) ME+SIT (55% of 1-RM) and (ii) CON (no dryland
training). Twenty minutes after each condition,
participants performed a 10 s tethered swimming
sprint, four 50 m front crawl repetitions (4 x
50 m), and a 100 m maximal front crawl trial.
Percentage changes (%A) in performance time
and physiological/kinematic  variables were
calculated by comparing ME+SIT with CON in
PRE and POST.

Results: No significant differences (p > 0.05) were
observed in %A for performance time (4 x 50 m
and 100 m), tethered swimming force, blood
lactate concentration, or kinematic measures
between groups at PRE and POST. However,
in the DRY+SWIM group, shoulder isometric
strength shifted to a positive %A following
training, indicating higher values in the ME+SIT
compared with the CON condition (PRE: -8.1 +
15.8% vs. POST: 0.7 + 12.1%, p = 0.03).

Conclusions: Concurrent ME and SIT training
were associated with improvements in dryland
strength; however, these adaptations did not
appear to transfer to in-water performance over
the six-week period. Extended interventions may
be necessary to achieve  measurable
improvements in swimming  performance,
physiological responses, and technical efficiency.
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ONE SPRINTER, TWO OLYMPIC
PREPARATIONS: DESCRIPTIVE ANALYSIS OF
TRAINING-INTENSITY DISTRIBUTION AND
IMPLICATIONS FOR FUTURE 50M FREESTYLE
EVENTS

Papadimitriou K.1,2, Hawke B.G.3, Margaritelis
N.4

1 Department of Nutritional Science and
Dietetics, International Hellenic University,
Sindos, Thessaloniki, Greece

2 Faculty of Sport Sciences and Physical
Education, Metropolitan College, Thessaloniki
Campus, Greece

3 Swimming Head Coach, Former Head Coach
Auburn University, Former Olympic Swimmer,
Irvine, California, USA

4 Department of Physical Education and
Sports Science at Serres, Aristotle University of
Thessaloniki, Serres, Greece

Introduction: World Aquatics recently made a
groundbreaking decision to include the 50m
butterfly, backstroke, and breaststroke events in
the swimming program of the 2028 Olympic
Games. Conventional training-intensity
distribution (TID) models in sprint swimming (i.e.,
polarized, threshold, and pyramidal) may not
reflect the specific demands of a 50-m race. This
single-athlete, retrospective, longitudinal
comparative study describes TID across two
Olympic preparation cycles (Rio 2016 vs. Tokyo
2021) and explores whether differences in high-
intensity exposure coincided with performance
outcomes.

Methods: An elite male 50-m freestyle specialist
(three Olympic appearances; personal best 21.27
s; stable performance ~21 s) was monitored
across four macrocycle periods: General, Specific,
Pre-competition, and Taper. The study was a
comparative retrospective and longitudinal case
report; hence, training logs and the periodization
plans were provided by the coach, while the
athlete provided written consent. TID s
expressed as % of total swim volume in three

zones: Z1 (low intensity), Z2 (moderate/
threshold), Z3  [high intensity/race-pace,
including High Intensity Interval Training (HIIT)
and Sprint Interval Training (SIT)]. Analyses are
descriptive. The study was approved by the
Collaborative Research Ethics Committee (CREC)
of the Metropolitan College (University of East
London), approval number 563/2025.

Results: For Rio 2016, period TID (Z1/Z22/Z3) was
as follows: General 80/0/20, Specific 60/0/40,
Pre-competition 40/30/30, Taper 50/20/30,
indicating a polarized approach. For Tokyo 2021,
TID shifted to: General 85/0/15, Specific 60/0/40,
Pre-competition 30/30/40, Taper 40/20/40.
Relative to Rio, Tokyo featured a higher
proportion of Z3 in the latter two periods (40%
vs. 30%), with Z3 exceeding Z1 during Pre-
competition.

Conclusions: In this single athlete, a greater
proportion of Z3 work during the Tokyo cycle,
particularly in  Pre-competition and Taper,
coincided with improved performance (21.57 vs.
21.79 s; plus, an Olympic medal). Although clear
causal inference is not possible, these
observations support the idea that sprint-swim
preparation for 50-m events may benefit from
emphasizing HIIT/SIT and relatively lower Z1
volume. Given the lack of data from elite athletes
in the sports science literature, the Tokyo 2021
macrocycle may serve as a real-life and practice-
based reference for coaches preparing elite 50-
m specialists.

022

COACH RATINGS OF PHYSICAL SKILLS
PREDICT REACTIVE AGILITY IN YOUTH
FOOTBALL PLAYERS

Paludo AC.1, Tamasios D.1, Charilaou C.2,
Christou M.1,3,4, Parpa K.5, Michaelides M.5,
Shimi A.1,6, Avraamides MN.1,6

1 University of Cyprus

2 Middlesex University, UK

3 University of Nicosia

4 Cyprus Sports Organization
5 UCLan Cyprus

CYENS Center of Excellence
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Introduction: In youth football, coaches form
impressions of player performance through
ongoing observation in training and matches.
Yet, itis unclear how these subjective evaluations
correspond to objective skill measures. This
study examined whether coach ratings predict
performance on a reactive agility task requiring
rapid perception and responses to unpredictable
visual targets.

Methods: One hundred and two male academy
players (aged 13—17) completed four one-minute
sessions of SpeedPad (Mentis VR Ltd®), an app
in which players strike illuminated targets that
change color. Sessions increased in complexity,
with target arrays of 9, 15, 20, and 29 locations.
Independently, a coach rated each player's
physical, technical, and overall football skills on a
7-point Likert scale (1 = very poor, 7 = excellent).
Correlational analyses tested whether ratings
predicted SpeedPad scores.

Results: Coach ratings of physical, technical, and
overall skills correlated strongly (r's > .76).
However, only physical skill ratings predicted
SpeedPad performance, with  correlations
stronger for the larger target arrays (20 locations:
r=.33, p =.004; 29 locations: r = .28, p = .014).
To explore this further, players were divided into
high (>4) and low (<4) physical skill groups. A
mixed-model ANOVA of SpeedPad scores
revealed a significant main effect of physical skill,
with the high-skill group outperforming the low-
skill group, F(1,64) = 6.01, p = .017. There was also
a main effect of age, with players aged 15 and
older performing better than those aged 13 and
14, F(4,64) = 394, p = .006. Importantly, the
ANOVA also showed a significant interaction
between age and physical skill, F(12,193) = 1.81, p
= .048, driven by larger performance differences
between the high- and low-skill groups among
17-year-olds.

Conclusion: Subjective ratings of physical ability
(e.g., endurance, agility, flexibility, strength)
aligned with objective task performance in this
setting. These findings suggest that coaches can
make accurate judgments of physical skills, while

also highlighting the value of technologies like
SpeedPad for providing objective measures
relevant to player development. At the same
time, such tasks may not capture individual
differences in technical ability or overall football
skill.
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4n 2uvedpla Npopoptkwv
AVOKOIVWTEWV
KYPIAKH 12:30 —13:30
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2YMBAAAEI H AY=H>H THX ETKEDAAIKHX
O=YTONQ2H> >TH BEATIOMENH
IKANOTHTA A>KH>HX> KAI >TH
WYXOAOTKH KATAZTA>XH A>OENCON ME
MINEYMONIKH INQ>H META AI'O 12-MHNO
[MPOTPAMMA A>KH2H2;

Mrtiourtog M.1, Kpntikou 2.1, MopKoTtouAOU
A.2, MmouTtou A.3, Zaxaplog A.3, Pauriadou
X.2, Kouvtn I.2, Tkahykovpavac |1,
Kaotpitosac A1, Ztavomoulog 1.3, Mitoovu I3,
Zoelptdng A1, Almhac K. 1,3

1 Epyaotnplo Epyopuacioloylag kot Bloxnuetag
™NC Aoknong, Tunua Emothung Puotkng
Aywync kot ABANTIOHOL 2EppwV, APLOTOTEAELD
Mowveriotuo Oecoohovikng, 2eppec 62110,
EANGO

2 MMveupovoroyikn KAwikn, TN “T.
MomovikoAdou”, EEoxn, @eacaiovikng

3 KAWVIKA AvamveuoTiKng Avettapketag, N T,
MomovikoAGoL”, Tunuo loTpikng, APLIOTOTEAELD
MavemotAuo @soooAovikng

Elooywyn: Ot aoBevelc pe TVELHOVIKE (vwan
(IPF)  mopouoialouy  TIPOOSEVTIKA  SUOTIVOLX
KOTO TNV KOTIWON, ONUQVTIKY) TITWON TOou
KOPEOUOU  Qpoo@aplvng  (QmMOKOPETUO) aTnV
AOKNON KAl PEWWHEVN avoxn oTnv komwan. O
OTIOKOPECUOC KOTA TNV GOKNaN evOEXETAl VX
TIPOKOAEL  EYKEPOALKT LTIOEIDN KO TIEPAUTEPW
TIEPLOPIOUO NG KovOTNTAG  GoKNoNnc.
MpoypaupoTa AOKNONC-TIVEVHOVIKNC
amokataotaong (PR) BEATIWVOLY TN AEITOLPYIKNA
KOVOTNTX KAl TOV EAEYXO TWV CUUTITWHATWY,
EVW TIPOCPATA SESOUEVA LTIOSEIKVUOLV KAl
BeATlwon T™NC eyKEPOAIKNG 0ELYOVWONC HE TN
OLOTNUATIK AOKNAN. ZKOTIOC TNC MEAETNG NTAV
va SlepeuvnBel eav N obéNan NG EYKEPOAIKNG
ofuyovwong KT TNV GoKnon oXeTICETaL Ko
OULBOAEL OTIC avTIOTOXEC BEATIWOELC OTNV
KAPSIOVATIVEUOTIKN IKOWOTNTA, TN SVOTIVOLX

KOl 0TNV PUXOAOYIKN KOTAOTOON QOBEVWY e
IPF peTO OO CUPPETOXN O 12UNVO TIPOYPOUUO
&oknonc-PR.

MeBodoc: Askaeél aobevelc pe IPF (68,7+6,4
ETWV) OAOKANpWOoa 12UNVo Tipoypaua PR, TTou

TiepAGUBave aepOfilar daKNaON, GOKNTELC MUIKNG
EVOLVALWONC KoL QVOTIVEVOTIKEG aokNoelg. Ot
OULUUETEXOVTEG aElOAOYNBNKOV TPV KO UETA
TNV ToEEPPRAON 08 KAPSIOVOTIVEUOTIKN
Soklpaolor doknong (CPET). H ofuyovwon Ttou
EYKEPOAOL PETPNONKE Le pacpotookottior NIRS,
LECW TNC o&uyovwuevng atpooatpivng (O2HDb)
KOl SLaPopaq aoopaupivng (HbDiff).
E€etdotnkav Pearson 1 Spearman cuoxeTloelg
LETOEVD TIOPOUETPWYV EYKEPAAKNG 0ELYOVWONG
Kol TNG SLAPKELG (oKnong (min), TOU WEYIOTOU
epyou (W), Tng VO2peak, Twv etumedwy ayxouc/
kotaBAWNGg (Hospital Anxiety and Depression
Scale, HADS) kat Tng KaBnuepvng SVOTIVOLOC
(modified Medical Research Council Dyspnea Scale,
MmMRCQ).

Amtoteleopata: Ot amokplOelg TN EYKEPOALIKNG
ouyovwong kata tnv CPET ouoxetiotnkawv
ONUOVTIKA JE TN SIGPKELN KAL TO UEYLOTO €PYO
¢ CPET, tooo mpwv (r=0.53-0.58, p<0.05) 6o0
KO META TO TTPOY P PR (r=0.63-0.66, p<0.07).
MeT& tnv mopeuBacn, n O2Hb cuoxetiotnke
LE XounAoTepar emtimeda kataBAWNC (r=-0.51,
p=0.046). Tehog, n BeATiwon OTNV €YKEPOAIKN
0&LYOVWAON UETA TNV TIOPEURAON CUCXETIOTNKE
LE TIC avTIOTOXEC BEATILCOELS OTNV KAVOTNTO
&oknong (Sidpkela CPET, péylato €pyo, VO2peak,
r= 0.51-0.53, p<0.05) kot otV KaBnuepwn
Svorvolae mMMRC (r=0.634, p=0.07).

Yuunepdopato:  H  BeAtiwon ota  emimeda
EYKEPOAIKNAC 0EUYOVWONC KOXTA TNV AOKNON HETX
TO 12-Unvo TPOYPOUUa Goknong oe ooBevelc
ue IPF, @aivetal va oxetieton pe avtioTolxeg
BeEATIWOELC oTnVv KOPOLOOVOTIVEVOTIKN
IKOVOTNTQ, aTn SUOTIVOLX KOl OTNV (PUXOAOVIKN
KOTAOoTOoN Twy aoBevwy pe IPF. Tar eupriuota
UTIOSNAWVOLY OTL N BeATIWAN TNG EYKEPOAIKNC
ofuyovwong HECW  CUOTNUATIKAG  GOKNONG
TBava oLUBAAEL oTn BeATiwon TG
AELTOUPYIKNG Kol PUXOAOYIKNG  KATXOTOONG
Twv ooBevwv e IPF.

20
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EMAPAXH NMPOTPAMMATOX METPIAZ
ENTA2ZH2 TTPOTNONH>H2 ME ANTIXTAZEI>
KAI' AZKH2EIZ TIPO2KPOY2H2 > THN O2TIKH
FMTYKNOTHTA T'YNAIKON ME O2TEOTTENIA
H OXTEOMNOPC2H

Kapaxuplou 2., Aovda k., 2tdong A., ZunAlog
H., BoAakAnc K., Tokpokidng 2.

Tunuoa Emiotnung Puotkng Aywyng &
ABANTIOHOV, AnoKpITELD MOVETIIOTAMLO
Opaknc, Kopotnvn, EAANGS

Elooywyn: 2e OTOUX HE HEWMEVN OCTIKN
TIUKVOTNTQ, N TAELOVOTNTA TWV TIAPEURATEWV
aoknong mepAauBavel TN Badlon wg TPOooLTN
KO QOO LOp®N (PUOIKACG SPACTNELOTNTOC, O
OLVOLOIOUO HE OOKNOELC HUIKNG EVOLVALWONC
XOUNANC EVTOONG KAl LOOPPOTIOC, UE OKOTIO TN
Helwon Tou KIVOUVOU TITWOEWV. Tar TEAEUTALX
XPOVIO, WAOTOCO, TIOPATNPEITAL  VEAVOUEVO
EPELVNTIKO evdLAPEPOV Yla TN SlEpevivNan NG
emidpaonNC  OOKACEWV — TIOU  TTPOKCGAOUV
UWPNAOTEPD UNXAVIKA (POPTION OTOV OKEAETO, OTO
TAalol0 TNC BEPAUTEVTIKAG QVTILETWTILONG TNG
OOTEOTIOPWONC. ZKOTIOC TNC TIXPOVTNE UEAETNC
ATav  va SlEPELVNCEL TNV eTtidpaan  eVoc
TIPWTOKOANOU LETPLOC EVTOONC TIPOTIOVNONG UE
QVTIOTAOELC KO QOKNTeWV Tipoakpouanc (MIRIT)
OTNV ~ OCTIKN  TIUKVOTNTO  YUVXIKWY  HE
OO0TEOTIEVIX ) OOTEOTIOPWON.

MeBodoc: 2Tnv €peuval  CUUMPETEXOV  €lkoal
ETEUUNVOTIOOIOKEC YUVQaUKEQ (NAiog:
54,35+3,74 eTWV) LE SIAYVWOLEVN OOTEOTIEVI )
ooteomopwon (T-score < -1 SD), oL oTmoleg
EVTOXONKaV  €BehovTikd o SVO  OUASEC,
aoknong (n=13) kat eheyxou (n=7). H oudda
AOKNONG OULMLETEIXE YOt OKTW MAVEC O EVa
OUCTNUOTIKO TIPOYPOUIC CUVSUACHOU &OKNONG
LE OVTIOTAOELC METPLOG evTaong (70% tne ploc
LEVIOTNG  emovoAnpng  SVO  (OopEC TNV
eBSoUAd) KOl QEPOBLOC UE  COKNOEIC OF
BoBuideg peTPlOC TIPOOKpouanC (evtaoncg 70-
85% Tng peylotng K, plae mpomovnon tnv
eBooucda). H aflodoynon NG OOTIKNG

TIVKVOTNTOC TIPOYHATOTIOINBNKE e TN pebodo

NG AmopPPOPNOIOPETPIG akTivwy X SUTANG
evepyelac (Lunar-DPX) ue mpoaBlotticBioe Anwn
0TNV OCPUIKN Holpa TNG OTIOVOUALKAG OTAANC.

ATtoTeAéoUaT: 2TN ANEN TOU TIPOYPAUUATOC, N
OHOdX  GOKNONC  TIOPOLCIaOE  OTOTIOTIKA
ONUAVTIKA oO&NoN TNG OOTIKNC TIUKVOTNTOG
0TNV 00QUIKN olpal TNG OTIOVOVAIKNG OTAANG
Koto +3,3% (p < 0,05), eV oTnV opada EAEYXOU
onuelwdnke pelwon kata —2,7% (p < 0,05).

JUUTIEQAOUOTO: 2VUTEPAIVETOL OTL N EQAPUOYN
TIPOTIOVNONC  METPLAG  EVTOONC UE OV TIOTAOELC
KOl OOKNOELC TIPOOKPOUONG, OLUPKELNG OKTW
LUNVWVY, UTIOPEL VO QTTOTEAETEL EVX AOPOAEC KAl
KOATOAANAO — UNXOVIKO — (OPTIO,  IKavO Vo
AELTOVPYNOEL WC OOTIKO AVOBOAKO £peBIOUD OF
LETEUUNVOTIOUOIOKESG  YUVAIKEG  HE  XOUNAN
OO0TIKA TIUKVOTNTA. H Ttapovaa HEAETN EVIOXVEL
TN onuooloe NG OTOXELHEVNG GOKNONC WG
ETIIKOUPIKOU  pEoov  Otn  Bepomelor NG
00TEOTIOPWANC KL TN SLATNPENCON TNG OKEAETIKNG
vyelac.
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AGE DOES NOT AFFECT THE BENEFITS OF
PULMONARY REHABILITATION IN COPD

Chynkiamis N.1,2, Vontetsianos A.1, Lekka
C.1, Anagnostopoulou C.1, Kanakopoulos
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Kaltsakas G.1,3,4, Vogiatzis 11,5

1 Clinical Respiratory Physiology Centre, st
University Department of Respiratory Medicine,
“Sotiria” Hospital, Medical School, National
and Kapodistrian University of Athens — Athens
(Greece)

2 Thorax Research Foundation - Athens
(Greece)

3 Lane Fox Respiratory Service, Guy's and

St Thomas' NHS Foundation Trust - London
(United Kingdom)

4 Centre of Human and Applied Physiological
Sciences, Faculty of Life Sciences and Medicine,
King's College London - London (United
Kingdom)

5 Department of Sport, Exercise and



130 Zuvédpio Bioxnueiag & Puaiohoyiag e Aoknong « 17-19 Oxtwppiou 2025 \RJJVJVM.“VA—JFA—A.AVA—JF—AAA—«AMJFJVA—JVI—JF—J

Rehabilitation, Faculty of Health and Life
Sciences, Northumbria University Newcastle —
Newcastle upon Tyne (United Kingdom)

Introduction:  Pulmonary  Rehabilitation (PR)
programmes are a cornerstone in the
management of patients with COPD, as they
provide substantial improvements in functional
capacity, quality of life, and exercise tolerance.
Nevertheless, access to these programmes is
often limited, and patients may experience long
waiting times before enrolment and occasionally,
priority is given to candidates taking age into
consideration. However, the extent to which
rehabilitation-induced improvements are
affected by age remains uncertain. We aimed to
compare the magnitude of improvement on
functional capacity and quality of life across
different age groups in patients with COPD
undergoing a high intensity interval training
(HIIT) PR programme.

Methods: 138 patients with COPD (mean+SD
age: 67.0+84 yrs and FEV1: 55+24% pred),
completed a PR programme consisting of HIIT
on a cycle ergometer and resistance exercises for
the upper and lower limbs 3 days per week for
12 weeks. 6-minute walk test (6BMWT) and
quadriceps force (QF) were used to assess
functional capacity. mMRC, HADS, and CAT
questionnaires were used to assess quality of life.
Patients were divided into four different age
groups based on four different age quartiles as
derived from the statistical analysis (up to 60 (A:
56+5 yrs), 61-66 (B: 64+2 yrs), 67-72 (C: 69+2
yrs) and older than 73 (D: 7643 yrs)).

Results: Overall, the distance covered during the
6MWT improved by 33+57m, p=0.001 and QF
by 2.6+6.5kg, p=0.001. Similarly, overall, mMRC,
CAT, and HADS anxiety and depression scores
improved by 0.7+0.8, p=0.001, 3.4+5.0

p=0.001, 1.6+3.9 p=0.001, and 0.9+2.7 p=0.001,
respectively. In this cohort, 22% of patients had
no comorbidities, while 47% presented with one,
16% with two, 8% with three, and 7% with four
comorbidities. Among the age groups there was
not a difference in the improvement of 6MWT

A

(A: by 20£108m, B: by 22+119m, C: by 45+130m
and D: by 45+108m (ANOVA p=0.164)), QF (A: by
2.8+12.5kg, B: by 2.1£13.5kg, C: by 2.0+14.6kg and
D: by 2.2+12.5kg, p=0.905), mMRC (A: by 0.8+1.1,
B: by 0.6+1.1, C: by 0.7+1.1 and D: by 0.7+11,
p=0.828) nor CAT (A: by 4.6+9.8, B: by 3.2+10.9,
C: by 2.8+£10.9 and D: by 2.7+8.7, p=0.422).
HADS anxiety and depression scores similarly
improved among all age groups (A: by 1.8+3.9,
B: by 1.6+3.9, C: by 0.7+£3.9 and D: by 1.94£3.9,
p=0.704) and (A: by 1.4+2.7, B: by 0.5+0.6, C: by
0.8+2.7 and D: by 0.8+2.7, p=0.626), respectively.

Conclusion: PR is equally effective in elderly and
younger COPD populations.

026

EFFECT OF EXERCISE ON POSTPRANDIAL
LIPEMIA IN MIDDLE-AGED MEN WITH
CENTRAL OBESITY BY MEASUREMENT OF
TRIGLYCERIDES IN CAPILLARY BLOOD

Mavroudi M., Mandratzis Kourtiadis S., Kypraiou
A., Mougios V., Petridou A.

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

Introduction: Although the effect of exercise on
postprandial lipemia (PPL), that is, the rise in
blood triglycerides after a fatty meal, has been
extensively  studied, data regarding its
monitoring throughout the day under real-life
conditions of food in-take and physical activity
remain limited, mainly due to the difficulty of
repeated blood sampling. In addition, there are
no data regarding the effect of exercise on PPL
via blood microsampling. Thus, the aim of the
present study was to investigate the effect of an
exercise session and daily step count on all-day
PPL via blood microsampling in middle-aged
men with central obesity.

Methods: Ten untrained men aged 44 + 6 years
(mean + standard deviation) with a waist
circumference of = 102 c¢cm participated in two
conditions, exercise and non-exercise, in a

i
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crossover and counterbalanced design. Each
condition lasted three days with one week in
between. On the 1st day of the non-exercise
condition, the participants followed an
isoenergetic diet, which included breakfast,
lunch, and dinner, and limited their steps to
around 3,000. On the 2nd day, they followed an
isoenergetic diet, limited their activity similarly,
and provided drops of capillary blood every hour
from 8:00 to 24:00 for triglyceride measurement
with a portable analyzer. In the exercise
condition, participants followed the same diet as
in the non-exercise condition on both days and
completed at least 6,000 steps daily. In addition,
on the 1st day, they performed an evening
exercise session of moderate intensity lasting 55
minutes, and on the 2nd day, they walked 3,300
steps 2 h after each meal. In the morning of the
3rd day, fasting blood TG measurement was
performed in both conditions. The area under
the curve of TG concentration over time (AUQ)
was calculated through the trapezium rule and
was compared between conditions by Student’s
t test.

Results: The average number of steps recorded
on the 1st and 2nd days were 3,777 and 7,655 in
the non-exercise condition, respectively. The
corresponding numbers in the exercise condition
were 12,381 and 20,439. Energy expenditure was
280 kcal in the exercise session of the 1st day and
146 kcal per walking session of the 2nd day of the
exercise condition. The AUC in the exercise
condition was lower than in the non-exercise
condition by 745 + 769 mg/dL - h (12 £ 11 %, p
= 0.014).

Conclusions: Our findings indicate a beneficial
effect of acute exercise and increased physical
activity on PPL over the entire day under real-life
conditions in individuals  with  increased
cardiovascular risk.

23
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H ETHAPAZH TH2 2Y2THMATIKHZ A2KH>H>
2THN TOIOTHTA ZOH> A>OENQN ME
MOAAATIAO MYEAOQOMA AME2 Q> META
AlNO THN MNPOQTH TPAMMH OEPATITEIAZ

JrtnAotiovAou .1, EAeuBepdknc-
MamoiokwBou E.2, Miykou M.2, KaveAhlag N.2,
duwTtlou A.2, Osodwpakdkou @.2, Ntdvaonc-
JToBoTouAoC 1.2, Modawdpaknc 1.2, Pouodkng
.3, MowvteAn X.3, Tepmog E.2, MNaBplatomoviou
M.2, Tartollwvn O.3, Kaotpitng E.2,
Anuottoudog M.A 2, Teplnc T.1

1 Epyaotnplo ABANTIKNC ATtoSoonc, 2X0AN
Ertiothung Puokng Aywyng kot ABANTIOLOY,
EOVIKO kat KommodloTploko MavetTioThuo
ABnvwv

2 OepameuTikn KAWIKA, loTpikr ZX0An,
Noookopelo ANeEaVOPQ, EBVIKO Kal
Komodiotplokod Mavemothuio ABnvwy

3 Movada Kuttapouetplog Porg, Tunuo
BloAoylag, EBviko kat Kamodlotplakod
Mowveriotuio ABnvwy

Flooywyn: To TOAMOmAO pugAdwpa elvat pla
Lop®n Kapkivou Tou evTtoTideTal OTOV HUEAD
TWV 00TWV Kl TIPOKOAEL PElwaon OTNV TToloTNTA
{wnNc Twv aaBevwv. MapOAO TTOL N CUCTNUATIKN
&oKnon cuvNBwC BeATIWVEL TNV TTOLOTNTA CWAC
0€ UYLElG aokoupevou, eV elvan EekaBapo av
TPoKoAel  BeAtiwon  otnv  molotnTa wng
a0BEVWY HE TIOAAQTIAO HUEAWMOL 2KOTIOC TNC
TIOEOVOOC HEAETNG elval var €ETAOEL v eV
OUCTNUOTIKO TIPOYPOUUG TTPOTIOVNONG  UTTOPEL
va BeATiwaoel TNV molotnTa (wNC aoBevoy e
TIOAAGTIAO HUEAW .

MeBodoc: 2Tn peAETn ovpueTelxav 16 aaBevelg
(12 &vdpeg, 4 yuvaikeg, nAkiar 53+9 €tn,
OWHOTIK palar 84+20 kg) mou elxav HOALC
OAOKANPWOEL TNV TIPWTN Yo Beparetog pad
LE  OUTOAOYN  LETOUOOXEUCN  OPXEYOVWV
QUUOTIOINTIKWY  KUTTAPWVY. Ol CUUUETEXOVTEC
xwplotnkav ge SVO LOXPIBUEC OUAGEC OTIOU
N ula opdda Eekivnoe Beparela ouvTPENONC
(opada eAeyxou) ko n Seutepn opada padl pe
v Bepamelar ouVTAPNONC  EKTEAEDE KOl
OLOTNUOTIKO — TIPOYPOUUO  (oKNONG  (opada
&oknone). H pomévnon dinpknoe 4,4+1,2 uriveq
LE oLXVOTNTA 2 POPEC TNV €fSoudda. 2e K&Oe
ouvedpla ekTEAOVLVTAV 30 AETITA TTOSHANTO KOl
7 OIOKNOELC PUTKAC EVOLVAUWONG VI TIG BACIKEC
LUIKEC OUGdEC e evTaon TO 12-14 TG KAHoKoC
Borg. 2tnv apxn Kot 0To TEAOC TNG Topepaong
aflodoynBnkav  n  mowtnTa  (WAC PE  TO
epwTnuatoAoylo QLQ-C30, n peylotn aepoLa
lOXUC 0t KOBLOTO TOSHANTO Kal TO GBpoLoua
LEVIOTWY  OOUETPIKWY  OUCTOAWV  TIOU
a&loroynBnkav ot 14 Beoelc.

AmtoTteAeoparor Kogulor ommo TIC TTIOPOUETPOUC TIOU
TIPOEKLPOV OO TO EPWTNUATOAOYLO TTIOLOTNTOG
dwNc dev GANOEE LETO amtd TNV TToPEPPBOON Kal
OTIC SU0 OPASEC, XWPLC Vo UTIAPX oLV SIAPOPEC
LETAEL TWV opadwV (p>0,05). H peylotn aepoBla
loXVG Sev GAAaée OUTE OTNV OPASO GOKNONG
(6,3+16,4%, p=0,276) 0UTE TNV OPASK EAEYXOU
(10,0+35,4%, p=0,432), xwplc Slopope peTaEY
TwV opadwv (p=0,734). To d&Bpooua Twv
LEVIOTWY  LOOPETPIKWY OLUCTOAWV  auENBOnke
otnv opada doknong (14,3+14,5%, p=0,018) kot
otnv opada ereyxou (16,06+22,4%, p=0,047)
Xwplg Slapope PETAEY TwV ouddwy (p=0,857).

JUUTIEPOOUOTOE  H  ouoTnuUaTIK  Goknon
SldpKelog Teplmov 5 pnvwy 8ev TIPOKAAEDE
oAAayeC otnv Tolotntar (wng aoBevwy e
TIOAOTAG  HUEAWUOL LETX OO TNV OPXIKN
Bepamela. lowg, To yeyovog OTL N TTpoTIovVNoN
TIPOCCPHOCOTONV OTNY KATAOTOON TWV AoBeVWV
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TIOPOBLACOVTOC KATIOEC BOCIKEC OPXEC TNC
mponovnong (L. opxXn TNG TIPOOSEUTIKNG
ovénong TNG emPApuvong)  OTETPEWE TNV
BeATlwon TN aEePOPLag 1oXVOC Kat TNG SUVAUNG
OTNV OPAS AOKNONC CUYKPLTIKA PUE TNV OpAda
EAEYXOV, HE OMOTEAEOUX VO LNV OAAGEEL N
moloTNTa (WG TWV KaBEVWV.

MOZ2

THE EFFECT OF INTRADIALYTIC EXERCISE
ON COGNITION IN RENAL PATIENTS
UNDERGOING HEMODIALYSIS: AN UPDATED
SYSTEMATIC REVIEW OF RANDOMIZED
CONTROLLED TRIALS

Mavrommatis A.1,2, Mitsides N.3, Pieri

M.1,2, Andreou E.1, Sakkas G.1,4, Demitriou

K.5, Spartalis M.5, Arsali M.5, Christofi T.5,
Theophanous T.5, Wollesen B.6, Hadjigeorgiou
G.3, Giannaki C1,2

1 Department of Life Sciences, School of Life
and Health Sciences, University of Nicosia, 2417,
Nicosia, Cyprus

2 Research Centre for Exercise and Nutrition
(RECEN), University of Nicosia, 2417, Nicosia,
Cyprus

3 Medical School, University of Cyprus, 1678,
Nicosia, Cyprus

4 School of Physical Education, Sport Science
and Dietetics, University of Thessaly, 42100
Trikala, Greece

5 Hemodialysis Unit, General Hospital of
Nicosia, 2031, Nicosia, Cyprus

6 Institute of Movement Therapy and
Movement-Oriented Prevention and
Rehabilitation, German Sports University
Cologne, 50933, Cologne, Germany

Introduction: Patients undergoing hemodialysis
exhibit a disproportionately high prevalence of
cognitive dysfunction compared to the general
population. This systematic review aims to
update and expand the current evidence
regarding the effects of intradialytic exercise
training interventions on cognitive function.

Methods: A comprehensive  search  was

conducted across three databases (PubMed,
Scopus, and EBSCO) for randomized controlled
trials examining the effects of intradialytic
physical exercise training on cognitive function,
from database inception through August 24,
2025.

Results: Seven studies randomized (n=332; mean
age between 48 and 74.9 years; 60.4% male) HD

patients. In comparison to standard care
intradialytic physical exercise training
interventions  significantly improved global

cognition and specific cognitive domains. In
particular, intradialytic exercise interventions
regardless of exercise modality performed thrice
weekly over 12-16 weeks were shown to
significantly improve global cognitive function
scores in (n=4; 57%) studies using the MoCA,
and (n=1; 14%) study using the MMSE. Regarding
specific cognitive domains, intradialytic aerobic
exercise interventions performed thrice weekly
for 12 weeks were associated with statistically
significant improvements in the following:
executive function scores in (n=2; 29%) studies
using the TMT-B and TMTB-A; psychomotor
processing speed in (N=1; 14%) study using TMT-
A and SDMT; and alertness in (n=1; 14%) study
using the TAP test, respectively.

Conclusions: The collective evidence suggests
that intradialytic physical exercise training is
a safe and efficacious intervention that may
improve cognitive function or at the very least
serve in a protective capacity to stem potential
future cognitive decline in this population.

MO3

CHANGES IN LOWER LIMB MUSCLE
ARCHITECTURE AND ISOMETRIC FORCE
CHARACTERISTICS IN CHILD FEMALE
RHYTHMIC GYMNASTS AFTER ONE YEAR OF
TRAINING

Gaspari V., Bogdanis G. C., Kanna D., Panidi |,
Terzis G., Salagas A., Donti A., Donti O.

School of Physical Education & Sports Science,
National and Kapodistrian University of Athens,
Athens Greece
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INTRODUCTION: Muscle architecture is a key
determinant of skeletal muscle function,
particularly influencing force production, power
generation, and overall athletic performance.
However, longitudinal data on the development
of muscle architecture and its functional
implications in youth athletes over the course of
a year remain limited. This study investigated
changes in muscle architecture and their
association with isometric leg press performance
following one year of rhythmic gymnastics
training in young female athletes.

METHODS: Forty young rhythmic gymnasts were
assessed at two time points: baseline (age:
9.10+0.56 years) and one year later (age:
10.09+0.56 years). Height, body mass, leg and
calf length were measured, and body mass index
(BMI) and maturity offset were calculated from
anthropometrics. Muscle architectural
characteristics of vastus lateralis, namely fascicle
length (FL), pennation angle (PA), muscle
thickness (MT) and anatomical cross-sectional
area (ASCA) were assessed via ultrasonography.
Participants performed maximum isometric leg
press efforts on a force plate. Peak force (PF),
rate of force development (RFD), average RFD,
and peak RFD were calculated from force—time
data.

RESULTS: Height, body mass, leg and calf length
and BMI increased from pre to post (p<0.007).
Vastus lateralis FL, MT, PA and ASCA also
increased from pre- to post-observation,
respectively (0.46+0.1cm, 0.12+£0.08cm,
0.93+0.130, 0.57+0.35cm, p<0.001). PF, average
RFD, and peak RFD also increased (p<0.001). PF
showed significant correlations with body mass,
BMI, and VL ASCA (r=0.394 to 0.619, p<0.001)
at both time points. After one-year of training,
peak RFD was significantly correlated with VL
ASCA, BMI, and body mass (r=0.408 to 0.468,
p<0.001), while average RFD was correlated with
body mass, calf length, and maturity offset
(r=0.326 to 0.380, p<0.05). Multiple regression
analysis indicated that BMI accounted for 38.3%
of the variance of PF at baseline and 21.9% of
peak RFD at the post-observation time point

A

(p<0.001). Peak RFD accounted for 27.5% of the
variance of PF (p<0.001).

CONCLUSIONS: Muscle architecture does not
appear to be strongly associated with muscle
performance in child female athletes. Instead,
body dimensions may exert a greater influence
on PF and RFD, both at the onset of training and
after one year. Nevertheless, the larger
proportion of improvements in PF and RFD may
be attributed to the combined effects of training
interventions and growth-related adaptations of
the  neuromuscular  system  during this
developmental period.

MO4

SUBJECTIVE RECOVERY INDICATORS AND
HEART RATE VARIABILITY (HRV) IN U19
FOOTBALL PLAYERS

Georgiadis A., Michaelides M., Intziegianni K.,
Parpa K.

Faculty of Sports and Exercise Science, UCLan
University of Cyprus, Avenue 12-14, 7080 Pyla,
Cyprus

Introduction: This study aimed to assess the
relationship between HRV parameters and
subjective measures of recovery in U19 football
players.

Methods: Eleven players (age 17.64 + 1.03 years,
weight 72.73 + 6.05 kg, height 177.27 + 5.83 cm)
from the same team volunteered to participate
in the study. Morning HRV measures were
collected utilizing the HRV4 training smartphone
application, along with self-reported data
(fatigue levels, sleep quality from the previous
night, morning mental energy, soreness, and the
previous day's RPE). Means and standard
deviations were calculated for heart rate (HR), root
mean square of successive differences (RMSSD),
natural logarithm of RMSSD (LnRMSSD) and
subjective responses. Pearson product-moment
correlation coefficients were used to assess the
associations between HRV parameters and
self-reported measures. A total of 184 HRV

i
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measurements and self-reported parameters
were evaluated for the 11 players.

Results: Based on the analysis, both LnRMSSD
and RMSSD showed strong positive correlations
(p<0.01) with sleep quality and mental energy. In
contrast, they were negatively correlated (p<0.01)
with fatigue and RPE. Self-reported variables
indicated that better sleep was significantly
associated with higher energy and lower fatigue,
while greater mental energy was also linked with
reduced fatigue.

Conclusions: Our findings suggest that daily
monitoring of HRV using accessible smartphone
technology =~ may provide coaches and
practitioners with a practical, non-invasive tool to
track autonomic function, recovery status and
training adaptations in  young athletes.
Integrating HRV data with subjective wellness
measures could enable more individualized
prescriptions, support early detection of fatigue
or overload, and ultimately optimize
performance.

MO5

AYNAMIKH EYOYTPAMMIZH TONATOX2
NEAPON AGAHTPION MNMOAOXDAIPOY
2E ENEPTEIEX TTPO2TEIQ2H2 META AlO
MONOTMOAIKA AAMATA

Toopumoatloyroul, MAAag O., NikoAaidou M.E.

2 x0oAnN Emiotnung ®uaoikng Aywync &
ABANTIoUOV, EBVIKO Kot KomodloTploko
Maveruothuo ABnvwy

EZATQMH:  H  Suvauikn  BAoucotnTa Kol
TO TIEPIOPIOPEVO  EVPOC  KOUWNC  yovaToc
avayvwpldovtal we TPoSLaBeaIKol TToPGyoVTEQ
TPOUPOTIOUWY TIPOCBIOU XLOTOU  GUVOECHOU
(MX2) oe yuvalkeg GBAATPLEC. ZKOTIOC TNC
epyootag vmnpée n efetaon NG SUVOUIKNG
EUBLYPAPLLONC  TOU  YOVOTOC Of  VEXPEC
oBANTplec Todooalplong O EVEPYELEQ
TIPOCYElWaNg HETX  omO  HOVOTIOOIKEC
KOTOKOPUPEC OATIKEG SOKIUOOLEC.

MEOOAQZ:  Aekatpelg  modoopauploTpleq

(NAklog 17,6+0,7 etwv, padoc 59,4+3,6 KIAWY,
TIPOTIOVNTIKOUIOTOPIKOUS-7 ETWV) EKTEAECOY E
TUXQLOTIOINIEVN TELPQ, XWPLG ouwpnon Twv ovw
AKPWV KOL JUE 3 TIPOCOTIABEIEC aVA GKPO TIC €ENC
SoKlpooteg: o) dAua pe mpodiataon (CMJ), B)
OAUa oo Bgon nuikaBlopoaTog(S)) Kat y) GAua
BdBoug oamo  uvPog 20 ekotootwv (D))
Xpnowotmoonke  SLOSIAOTOTN  KIVNUOTIKNA
OVOALON TWV BIVTEOTKOTINUEVWY TIPOCTIOOELWV
(60 Hz) peow Tou Aoylouikou Kinovea v.0.9.5
Kot 1O ouvotnua  Chronojump®  yioo TNV
KOTOYPAP KAl LTIOAOYIOUO — TIOPOUETPWV
amodoonG.  XTNV  QVOAUCN  ETUAEXTNKE N
KOAUTEPN  TIPOoOTIGOel  Baoel  Tou  VPoUQ
OApOTOC. H Suvaukn €uBuypPaUUIOn YOVATOG
TIPOOSIOPIOTNKE HECW TNG YwVlog PeETWTIAOC
poBoAng  (FPPA:  BAaucoTnNTO=0€TIKEC TIUEC,
PABOTNTA=0PVNTIKEC TIUEQ), EVW
uTtIoAOyloTNKOY TO VPO OAUOTOC (EK) KOl N
kopuata oxug (Watt). Epapudotnke avaiuon
SlOOToPaC 0 KGBE GKPO KAl  OULOXETION
Pearson’s r PeTOEY TWV KIVNUOTIKWY Kol TWV
TIOPAPETPWY OATIKNC amodoonc (a=0.05).

ATIOTEAEZMATA: H FPPA avedelée OXETIKO
Ukpn  BAacoOTNTO YOVATOC O OAEC  TIC
dokluowoteg (Aplotepry FPPA: CMJ=7,2+7,3°,
SJ=4,5+12,2°, DJ=7,0+£6,4° & &e& it FPPA:
CMJ=9,5+6,4°, SJ=6,6+10,2°, DJ=8,3+6,5°),

WOTOCO N EVOOATOUIKN UETABANTOTNTO LTI PEE
TIOAU UPNAN O aUPOTEPD T KATW OKPaL. Agv
BpeBnkow ONUOVTIKEG SLPOPEC OTN OUVOLIKN
BACOTNTOL PETOED TWV OATIKWY SOKILOOLWIY
(Aplotepd: p=0.708, &e&l: p=0.666).To €VPOC
KauWNg yovorog (aplotepo: 35,5°, &gkl 34,3°
(U€on Slaueon TN Twv SOKIUACLWY)) KAT& TNV
Tipooyelwan Sev SLEPEPE TNUAVTIKA LETAED TWV
Soklpaolwy €lTe pe To aplatepo (p=0.061) elte ue
To &6eél akpo (p=0.744). Ot cvoxeTioelg PHeETAEL
™NC FPPA Kat Tou e0pouC KaUWNC TOL apLoTEPOU
Kot 6g€lov yovaTog e TO VYOC Kol TNV
Kopu@ata Lo\ uTNPEQV LN CNUAVTIKEC (p>0.05),
EKTOC oUTNG MeTay Tou LPoug ko tng FPPA

TOU  OPOTEPOV  YOVOTOC OTO  OAUX  LE
Tipodiataon (r=0,642, p=0,025).
>YMIMEPAZMATA: H SLVOULKN BAouon

€UBLYPAUULON YOVATOC OTIC VEXPEG OBANTPLEC
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eV EUPAVIOE OTTOKALTELC TTOL VAl TIPOSIABETOLV
yloo bPNAO kivéuvo TpoupoTlopwy Tou X2
Qotooo, kplveTal avaykalor N CLVEKTIUNON TNG
KOTOMOVNONG TOu 1oXloL (pOTtH amaywync, EEw
OTPOPNC) AOYW TNC OLVEIOPOPAC TOU OTNV
QTIOPPOPNAN POPTIWV Kal aTtaBepoTolnan Tou
KATW OKPOU CE EVEPYEIEC LTIOOTAPLENC TOU
OWHATIKOU Bapouc.

MO6

THE EFFECT OF INTER-SET STRETCHING
ON SKELETAL MUSCLE HYPERTROPHY: A
SYSTEMATIC REVIEW AND META-ANALYSIS

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

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

INTRODUCTION: Recent evidence indicates that
both resistance training as well as passive stretch
can acutely activate anabolic intracellular
signaling  pathways involved in  muscle
hypertrophy. Thus, integrating stretching into
the inter-set period may provide an added
stimulus for muscle growth. However, evidence
is limited on the combined effect of intensive
stretch protocols with resistance training. This
study aimed to examine the effect of intra-set
stretching on muscle architecture [i.e., fascicle
length (FL) and pennation angle (PA), and muscle
thickness (MT)].

METHODS: PubMed Central, Web of Science,
Scopus, and SPORTDiscus were searched.
Randomized controlled trials were included, and
risk of bias was assessed using Cochrane RoB2.
Meta-analyses were conducted via an inverse-
variance random-effects model. Subgroup
analyses were also performed using upper and
lower limbs, and uniarticular or biarticular
muscles as covariates. Quality of evidence was
determined using GRADE analysis.

RESULTS: From the 233 records retrieved, six
studies with a total of 181 participants were
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included in this systematic review and meta-
analysis. Risk of bias was low in 81.7% of all
criteria. Confidence in cumulative evidence was
high. Inter-set stretching does not induce
changes in muscle architecture (overall SMD
=01, p=022,FLSMD =0.14, p = 0.52; PASMD
= -011, p = 0.76; MT SMD = 0.08, p =
0.24). Stretching polyarticular muscles tended to
increase MT (SMD = 0.52, p = 0.08), while
stretching monoarticular muscles did not (SMD
= -0.03, p = 0.93). However, the between-group
difference did not reach statistical significance (p
= 0.21). Similarly, no differences were observed
between upper or lower limb muscles (SMD
= 018, p = 021 and SMD = 0.05, p = 0.54,
respectively; subgroup difference: p = 0.44).

CONCLUSIONS: Inter-set stretch does not
enhance muscular adaptations compared to
traditional resistance programs. However, the
effectiveness of inter-set stretching may vary
between biarticular and monoarticular muscles,
highlighting the need for further investigation
into its mechanisms and practical relevance for
exercise program design.

MO7

8-WEEK ELASTIC BAND PROGRAM ON
TENNIS SERVE VELOCITY & SHOULDER'S
RANGE OF MOTION IN FEMALE
ADOLESCENT ATHLETES

Dimitropoulos K.1, Panidi 11,2, Tsoukos T.2,
Donti O.2

1 Department of Sport Science, Scientific
College of Greece

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

Introduction: The serve is one of the most
important shots in tennis, and improving its
speed and accuracy is a key training goal. Most
previous studies have used mixed strength
programs, with little focus on junior girls and
typically added the intervention outside regular
training sessions. Therefore, this study aimed to
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examine the effects of an 8-week elastic band
program on serve velocity, serve accuracy, and
shoulder range of motion (ROM) in junior tennis
players.

Method: Twenty-six female athletes (13.5 + 1.4
years) were randomly in equal numbers to a
control group (C) and an elastic band training
group (EBG). Both groups participated in three
60-minute sessions per week, with the EBG
performing a 15-minute elastic band resistance
training protocol and C performing a 15-minute
agility ladder drills during the warm-up. Serve
velocity (SV), serve accuracy (SA) and total ROM
(sum of shoulder internal and external rotation)
were assessed at the beginning and at the end
of the 8-week elastic band program for both EBG
and control group.

Results: SV was increased in the EBG compared
to C (by +8.8% vs +0.4%, respectively, p<0.001).
Shoulder’s internal and external rotation also
improved in the EBG (by 27.2% and 9%,
respectively p<0.001) compared to the C (7% and
3%, respectively, p>0.140). Total ROM increased
more in the EBG compared to C (+15.1% vs +4%,
p<0.001). Serve accuracy was unaltered through
intervention for both groups (p=0.641).

Conclusions: A short-term elastic band training
program can enhance serve velocity and improve
shoulder’s range of motion in female adolescent
tennis players. Serve accuracy seems to depend
more on technique. These results provide a
practical application and cost-effective strategy
for coaches to optimize player development and
performance.

MO8
XAPAKTHPIZTIKA YTINOY 2E NEAPOYX
AGOAHTEZ: AIAGOPEZ METAZY ®YAQN

Avaoavopou [, BAaxoyiawvng A., ToouhouTog
K., ZToupvou 1, Avdpeou I, Ziavtwvac 2.,
Mowvvakn X.

2X0AN Eriotnuwy Zwng kot Yyelag,
Mowveriotuio Asukwaolog

EIXATQIMH: H epnfela elvat To petaBotikd atédlo
™c {wNC Kot& TO oOmolo  CULVTEAE(TaL N
Sladikaolor Tng wplpovong. Ao TV &AAN, N
onuocia TOU VTIVOU YIX TN CUVOAIKN LYElD, TNV
OOANTIKN omtOSO0N KL TNV ATTOKATAOTOON ElVal
adlopeoBATnTn. H mopovoar HEAETN SlEpeLVA
TIC OuVNBELEC UTIVOU TwV £@nPwv poBnTwv-
aBAnTwv otn Kumpo pe laitepn gupaon aTiC
SLPOPEC TIOU TIPOKUTITOUY QVOUESH 0T SUO
(PUAC.

MEGOAQZ: ZTnV TpoVCal EPEVVA CUUUETEX OV
OUVOAIKG 460 £pnPol poBNnTEC-aBANTEC, UE PEDN
NAia 14,7 + 1,5 eTwy, amo Snuocior aBANTIK&
oxoAela TNC AeuTepoBaBulag ekmatdevong amod
OAeC T emapxlec tng Kompou (61,5% ntav
ayoplae kKot To 38,5% kopltow). H modtnTa
uTtvou aélodoynBnke peow Tou Pittsburgh Sleep
Quality Index (PSQI), evy cuAEXBNKa SedopEva
yloo T ANYn OUVTOPOU NUEPACLOV UTIVOU, T
emtimedar &yxouc (ueow STAI), koBwg kKot TN
XPNON NAEKTPOVIKWY CUOKEUWV TOTO NUEPNOLA,
000 Kol HeTa T 20:00 to Bpddu.

AMNOTEAEZMATA: H peon  Slapkelor  UTVOU
AVEEXPTATWES PUAOL, NTAV 7 WPEC Kal 41 AeTtT!
(494,8 + 54,8 AemTx), yEYOVOC TIOL ATTOSEIKVUEL
OTL oL epnBol aBANTEC SEV KAAUTITOLV ETIOPKWC
TIC VAYKEC TOUC OE UTIVO TIOOOTIKA. H TToloTnTa
UTIVOU  ATaV  XoUNA, koBwe 1o 79,8% Twv
OLUUETEXOVTWY  KOTEYPAUPE  KOKN  TOLOTNTA
UTIVOU, VW HOAMG TO 19,6% €LPAVIOE KOAN
moloTnTa. EmmAcoy, n mAsloynela (68,1%) dSev
QVEPEPE aLVABN AN CUVTOUOL VTIVOU KOTA TN
SPKELL TNG NUEPAC, evw To 31,9% avepepe
avTloTolXN TIPOKTIKA. XXETIKA WE TN XPNAON
NAEKTPOVIKWY CUOKEUWY, KOTOXYPAUPNKE LWNAN
nuepnolae  €kBeon e oBovec.  ISladtepa
QVNOLXNTIKN NTOV N XPNoN 0BoVWV HETX TIC
20:00, 6mov 1O 94,6% TWV CUMUETEXOVTWV
XPNOWOTIOIOVCE tablet i KvnTo yla 72,3 AeTtta
KOTO IECO OPO. 2TO EPWTNUATOAOYIO STAI yia To
AyX0¢, Ta amoTteAeopatar Selxvouv OTL To 73,3%
TWV OUUPETEXOVTWY ELPAVIOE LETPLO &YXOC, TO
23% XOUNAO Qyx0oC Kol HOAIC TO 3,7% vdnAo
ayxoc. Ogov apopd TIC SIPOPEC VAPETN 0T
2 PUAa, Tar Kopltala Euttvovoay vwpliTepa TG
KOBNUEPLVEC, QVEPEPQV XELPOTEPN
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TIoLOTNTA UTIVOU Kol SNAwaay OTL ETIIBLUOVY
TIEPLOCOTEPEC WPEC VTIVOU, EVW TA OYOPL
KOLLOUVTOW TIEPLOTOTEPEC WPEC CUVOAIKA LETXK
otn Bdouada.

SYMIEPAZMATA: H mopovoa €pguvar eVIOYVEL
™MV BBALOYpoplar OXETIKK HE TNV  HELWMEVN
OLOPKELD KOl TIOLOTNTOL UTIVOU  OE  VEQPOUC
oBANTEC Kal €lOKA 0g veapeC oBANTpleC. Ta
EVPNUOTA EVIOXVOLV TNV QVAYKN YLt OXESIACUO
€EOTOUIKEUPUEVWY  TIOPEURGCEWY Yoo TN
BeAtiwon Tou UTIVOL OTOLC GBANTEC, TIOL VA
AOUBGVOLY UTTIOWN TIC OTOWIKEC LOLUTEPOTNTEG
KO ELOIKEC OVAYKEC TIOU TIPOKUVTITOLV CUUPUIVA
LE TO (PUAO Kal TO &ABANLaL.

AupBeatpo YELLOW

MO9

BICEPS BRACHII ELECTROMYOGRAPHIC
ACTIVITY DURING TRADITIONAL DUMBBELL
VERSUS BAYESIAN CABLE CURLS

Chernov A., Parpa K., Michaelides M., Moubarak
M., Intziegianni K.

Faculty of Sports and Exercise Science, UCLan
University of Cyprus, Avenue 12-14, 7080 Pyla,
Cyprus

Introduction: Although previous studies have
examined various factors that influence biceps
brachii activation, such as grip position, load, and
exercise variation, to our knowledge, no prior
studies have compared muscle activation during
a traditional bi-ceps curl and a Bayesian cable
curl. Therefore, this study aimed to examine the
differences in biceps brachii muscle activation
between these two training modalities.

Methods: Data from eleven volunteers (age: 25
+ 6 y; weight: 86 + 13 kg; height: 177 + 8 cm)
were included in the analysis. Muscle activity was
assessed using the normalized root mean square
(RMS)  values  obtained  from  surface
electromyography (sEMG). A within-subjects,
counterbalanced design was utilized where all
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participants completed both testing conditions in
a randomized order to control for potential
order effects. Participants visited the laboratory
and fitness center on two occasions. On the first
day, anthropometric measurements were
obtained, along with one repetition maximum (1-
RM) for both the dumbbell biceps curl and
the Bayesian curl. On the second day,
participants performed an isometric maximal
voluntary contraction (MVC), followed by
electromyographic assessment of muscle activity
during the dumbbell biceps curl and the
Bayesian curl, each performed at 80% of their
respective 1-RM. When normal distribution was
confirmed via the Shapiro-Wilk test (p>0.05), a
paired t-test was used for the statistical analysis.
On the other hand, when normality was not
confirmed, the Wilcoxon test was utilized.

Results:  Statistically  significant  differences
(p=0.003) were observed in the EMG amplitude
(%) between the biceps curl (111.46 + 26.80) and
the Bayesian curl (93.39 + 15.65) with a large
effect size (d = 0.82).

Conclusion: Based on the EMG analysis, the
dumbbell biceps curl elicited significantly greater
muscle activation compared to the Bayesian curl,
suggesting that the conventional movement
places a higher mechanical and neuromuscular
demand on the biceps brachii.

MO10
AI'XOZ KAl XAPAKTHTPIZTIKA TOY YTINOY
2E NEAPOYZ2 AOAHTEX

Avdpeou I, BAaxoytavvng A., ToouAouTiag
K., Ztawpwvou I, Avdpeovu I, Avadvdpou I,
Javtwvog 2., Mowvvokn X.

2 X0 ETtloTnuwy Zwng kat Yyelag,
Mowveriotuio Asukwaolog

EIZATQIMH: Ta mpoBAfuotar tov oxetidovton e
Tov UTVO €lval evar oo T TIO ONUOVTIKA
Bepotar TTou apopovy Tov aBANTIKO TTANBUOUO,
T onolar emnpealouvy O PEYOAO PBoBuo Oxt
LOVO TNV KaBnuepvh (wr) TwvV aBANTWY 0AAK 30
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Kol TNV amodoan TouG. 2KOTIOG TNG TIPOVOOG
LEAETNG elvat n agloAoynon TIOPAUETPWY TIOU
oXeTI{oVTaL PE TOV UTIVO KOl KOTA TIOOOV QUTEC
oxeTI{ovTal PE TO dyX0G OE VEaPOUC aBANTEC.

MEOOAQZ: H mopovoa PEAETN €yWVe LE TO
EPWTNUATOAOYIO  State-Trait  Anxiety Inventory
(STAI) kou To Pittsburgh Sleep Quality Index (PSQ))
oe  Onuoolae  aBANTIK&G  OoxoAslar NG
SevTEPORAOULOC  ekTIalSELONC OO OAEC TIC
TIOAELC TNC KOTTpOL Kot CLUUTIEPIANPBNKOV UOVO
LoBNTEG- aBANTEC MmO Stapopar BT KoL
aywviopata nAkiag 12-17 etwv. ZUVOAIK& 460
veapol aBANTEC OUMMETEXOV OTNV £PELVAl €K
TwV omolwv To 61% NTav ayopla Kot To 39%
nNtav kopltow. H ouAMoyn Twv SeSopevwy
TIPAYUOTOTIOINBNKE o ToV 2EMTEULPLO TOU
2024 ewc Tov Pefpoudplo Tou 2025 T
EPWTNUATOAOYLt  CLUPTIANPWONKAYV KT TN
SIOPKEIDL G TIPWIVAC — ouvedplac  Tou
TIPAYUOTOTIOINBNKE 0TI EYKOTOOTATELC TOU
EKAOTOTE OxOAelov LTO TNV emiBAePYn TOUL
TIPOCWTIIKOU TNC MEAETNC KO TWV TIPOTIOVNTWV
Twv  poBntwv.  H  ouumAnpwon  Twv
EPWTNUATOAOYIWY EYIVE €VTOC TOU KOVOVIKOU
wpoplou  TOu  KGBe OxoAelou. Ola T
EPWTNUATOAOYI  TTXPASOBNKAY  OE  €VTUTIN
LOPPr KOl OUAEXBNKOV OUECWC HETX TNV
OAOKANPWON TOUC amd ToV K&Be padntn. H
OTOTIOTIKI aVaALON TWV OeSOUEVWV EYIVE E
To IBM SPSS Statistics. Kavae EAeYX0 KATOVOUNG
Ko ovykplvape (evyn peETORANTWY pe Wicoxon
kot Independent samples t- test evw ylot oUykpLon
Svo N TIEPLOCOTEPWV LETORANTWY
XPNOLLOTIOINBNKE TO ONne way anova.

AMNOTEAEZMATA: Ot paBntec pe  owénuevo
AYXOC (CUUPWVA LE TO ATIOTEAECUOTO TOUG OTO
STAI) elxav ko vPnA& okop oto PSQI,  &par ko
TO KOKO TIOOTIKG UTIVO O OXEON ME TOUC
HoONTEG e PETPLO 1 Alyo ayxoc. Emlong
TINYOWVOY Lot UTIVO TIHO opy A Kot EUTTVOUaaV K
THO VWPIC, UE ATTOTEAETUO VO £XOLV KO ALYOTEPO
OUVOAMKO UTIVO KOTA TIG OXOAKEC NUEPEC OF
OXEON WUE TIC GAAeC SVO OPGSEC. ETIITTAEOV TIOAU
ONUOVTIKO E(VOL KOL TO YEYOVOC OTL KOl OL TPELG
OUGOEC, aVEEXPTATWC ETUTIESOL Y XOUC

elxav OAeC TOUC ALYOTEPO VTIVO TE OXEQN UE TIC

TIPOTEIVOUEVEC CUOTATELC.

SYMIMEPAZMATA: Tar KUPLOTEPO EVPNUOTA ATTO
QUTI TNV UEAETN OTIOTEAOUV TO YEYOVOC OTL
UTIAPXEL OLOXETION TOU QUENUEVOU OyXOUC LE
TOV KOKO TIOLOTIK& UTIVO KaBwc emtiong Kot OTL
aVeEXPTATWE ETUTIESOL AyXOUC OXESOV OAOL Ol
LoBNTEC — aBANTEC TWV SNuootwv oxoAelwv TNG
KOTpou, KoouvTal AlyOTEPEC WPEC OTIO  TIG
TIPOTEIVOUEVEC OUOTAOELC.

MOTT

EFFECTS OF A 7-WEEK PLYOMETRIC AND
SPRINT TRAINING WITH CHANGE OF
DIRECTION ON ATHLETIC PERFORMANCE
IN PREADOLESCENT FEMALE HANDBALL
PLAYERS

Tziakouris V., Michaelides M., Parpa K.
UCLan Cyprus

Introduction:  Handball  performance relies
heavily on speed, agility and explosive power,
particularly in young athletes who are still
developing fundamental physical abilities.
Plyometric and short sprint training with change
of direction (PCOD) has been suggested as an
effective method to enhance these attributes,
but limited evidence exists for preadolescent
female handball players. Therefore, this study
aimed to assess the effects of a 7-week
plyometric and PCOD training on physical fitness
and performance variables in female handball
players.

Methods: Twenty U13 female handball players
participated in a 7-week intervention, where part
of their regular training was replaced with the
PCOD program twice per week. Performance was
assessed pre- and post-intervention using
vertical jump height (Vertec), sprint times over 10,
20 and 30 m, and agility via the T-test. Data were
analyzed using paired t-tests with significance set
at p<0.05.

Results: Participants demonstrated significant
(p<0.05) improvements in all measured physical
fitness outcomes. Vertical jump height increased,
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sprint times across all distances decreased, and
agility performance on the T-test improved
significantly after the intervention.

Conclusion: A 7-week combined plyometric and
short sprint with change of direction training
program is effective in improving speed, agility
and explosive power in preadolescent female
handball players. These findings support the
inclusion of PCOD training within the youth
handball development programs to enhance
physical fitness, performance, and support long-
term athletic development.

MO12

GAME OUTCOMES DO NOT INFLUENCE
EXTERNAL LOAD IN ELITE SOCCER PLAYERS:
EVIDENCE FROM GPS MONITORING

Moubarak M., Parpa K., Michaelides M.

Faculty of Sports and Exercise Science, UCLan
University of Cyprus, Avenue 12-14, 7080 Pyla,
Cyprus

Introduction:  Soccer  performance is a
combination of technical and physical actions,
with physical output playing a crucial role in
technical performance. Despite growing interest,
the relationship between physical demands and
game success is still debated. With advancements
in GPS technology, external load metrics can
now be quantified during official games. This
study aimed to investigate the effect of game
outcomes (win, draw, loss) on players’ external
load.

Methods: Twenty-eight male elite players (age
27.5 + 5 years, VO2 max 58.1 + 55 ml - kg-1 -
min-1) were monitored across 44 official games
during two competitive seasons. Goalkeepers
were excluded. Games were categorized as wins
(n =16), draws (n = 11) and losses (n = 17). External
load was recorded using Wimu Pro devices
and analyzed with SPRO software. Parameters
included total distance (TD), maximum speed,
high-speed running (HSR> 21 km/h), high
metabolic load distance (HMLD), explosive
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distance (acceleration >1.12 m/s2), acceleration
and deceleration distances and dynamic stress
load (DSL). Repeated measures ANOVA with
Bonferroni post hoc tests assessed differences
between outcomes.

Results: No significant differences were found
across match outcomes. Players covered
approximately 10 km per game (10,194 + 1007
m; Draw: 10,327 + 645 m; Loss: 9819 + 655 m).
Maximum speed was similar across outcomes
(~30 km/h). HSR was slightly higher in losses (567
+ 206 m) compared with wins (496 + 199 m).
Explosive distance ranged between 1262-1299
m, and HMLD was ~2000 m regardless of the
result. Acceleration and deceleration distances
showed minimal variation, while DSL values
remained comparable (Win: 406 + 109; Draw:
432 + 119; Loss: 431 + 91).

Conclusions: Game outcome did not significantly
influence the external load variables of elite
players. Physical performance was consistent
across wins, draws and losses, indicating that
physical output alone does not determine
success in elite soccer.

MO13

THE IMPORTANCE OF BILATERAL LIMB
SYMMETRIES IN OLYMPIC CLAY SHOOTING:
A PROSPECTIVE INTERVENTION STUDY

Peljha Z.1, Michaelides M.2, Stone M.1

1 School of Health, Social Work and Sport,
University of Lancashire, UK.

2 School of Science, University of Lancashire,
Cyprus.

Introduction: Bilateral asymmetries in mobility,
balance, and strength have been shown to
negatively affect performance and increase
injury risk across various sports. However, little
is known about their impact on precision sports
such as Olympic clay shooting. This study aimed
to investigate whether a targeted asymmetry
correction program could improve

neuromuscular symmetry  and  shooting

32
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performance in competitive Trap and Skeet
athletes.

Method: Thirty-three members of the Cyprus
Shooting Federation (M = 29, SD = 7 years)
participated in a six-week prospective controlled
trial.  Participants were divided into an
intervention group (n = 18) and a control group
(n = 15). Baseline assessments included bilateral
shoulder mobility (Apley’'s Scratch  Test),
handgrip strength (dynamometry), single-leg
balance (eyes open/closed), and Y-Balance Test
Lower Quarter (YBT-LQ). The intervention group
followed an individualized corrective exercise
program targeting detected asymmetries, while
the control group maintained their usual training.
Post-intervention assessments and shooting
scores (average per 25 targets) were compared
using independent-samples t-tests (p < .05).

Results: Significant improvements were observed
in the intervention group for bilateral grip
strength difference (p = .012), YBT-LQ anterior
reach (p = .036), YBT-LQ composite score (p <
.007), and single-leg balance (p = .027). Most
importantly, average shooting scores improved
significantly (p < .007) in the intervention group,
while no changes were detected in the control
group.

Conclusions:  This study provides the first
empirical  evidence  that  neuromuscular
asymmetry correction can directly enhance
shooting accuracy in Olympic clay shooters.
Regular screening and individualized corrective
programs are recommended to optimize
performance and reduce the risk of overuse
injuries.

MO14

SPRINT INTERVAL SWIMMING TRAINING:
ADAPTIVE RESPONSE IN A SWIMMING
SESSION FOLLOWING A 6-WEEK TRAINING
PERIOD

Arsoniadis G., Botonis P., Toubekis A.

Sports Performance Laboratory, School of
Physical Education & Sports Science, National

and Kapodistrian University of Athens, Athens,
Greece

Introduction: Sprint interval training (SIT) is
increasingly adopted in swimming, yet its
adaptive effects remain unclear. The present
study aimed to investigate the adaptive
responses of SIT on performance, metabolic, and
kinematic variables, assessed both before (PRE)
and after (POST) the training intervention.

Method: Eight competitive swimmers (age:
16.7+4.2 years) completed a six-week SIT training
consisting of two sets of four 50 m repetitions
(one set performed in front crawl and the other
in the swimmers' preferred stroke), conducted
three times per week in addition to their regular
daily training. PRE and POST the intervention,
swimmers undertook a standardized testing
session that included: a 1000 m warm-up, a 10
s tethered swimming sprint, four by 50 m front
crawl repetitions with a 2 min interval (4x50 m),
and one 100 m front craw!l performed at maximal
effort. The percentage changes (%A) between
the first and fourth repetition of the 4x50 m set,
as well as between the first and second lap of the
100 m trial, were calculated for PRE and POST.
Additionally, the decrement score (%DS) during
the 4x50 m set and the fatigue index (FI) during
the 10-s tethered sprint were calculated. The %A
in handgrip strength (HG) and isometric strength
(ISO) was calculated by comparing pre-to post-
session values. The %A in heart rate (HR) and
blood lactate concentration (BL) obtained before
and after the 4x50 m set. Stroke rate (SR), stroke
length (SL), stroke index (SI), and stroke efficiency
(nF) were calculated by comparing the first and
last repetitions of 4x50 m in both the PRE and
POST training intervention.

Results: The %A in performance time during the
4x50 m set and the 100 m trial, as well as in HG,
ISO, BL, HR, SR, and nF, did not differ between
PRE and POST (effect size d=0.06-0.45, p=0.09—
0.98). Similarly, %DS and FI were comparable
between PRE and POST (d=0.15-0.39, p=0.30-
0.67). However, SL and SI were decreased less
following the training period (SL, PRE: 4.2+6.7%
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vs. POST: =3.9+5.5%, p=0.01; SI, PRE: 9.4£6.3%
vs. POST: 0.1+£7.5%, p=0.01).

Conclusions: The observed percentage changes
in SL and SI suggest that swimmers were able to
preserve their stroke technique and potentially
their swimming economy during the 4x50 m
maximal-effort set following the six-week
training program.
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H EMIAPAXH TH2 TTIPOIMNONH2H2 >TON
MIKPOKYKAO 2TH 2Y22QPEYTIKH
EMIBAPYNZH EMMTAXYN2ZEQN ANA AEMNTO
2E ATONE> KAAAOOZDAIPIZH> ME
MEOOAOY2 EPMHNEY2IMHZ MHXANIKHX
MAGOH>H>

XordnvikoAaou A1, AvAwvitn A1, Movtadnc
A1, Mrtodaumtavog AT, Kokkotng X,
MpwTtomoma M.1, MowAldng .2, MixohottovAou
M1

1 2x0An Eriotnung Puoikne Aywyng &
ABANTIOUOV, AnUoKPITELD MOVETIIOTAMLO
OpaKng

2 EpeuvnTiko KevTtpo «ABnvom, ABnva, EAGSH

EXATQMH: 2ty aywviotiky  1eplodo tne
kKohaBoapaiplong ol oBANTEC TUTUK A
OULUETEXOUV O TIPOTIOVNOELG KOl OYWVEC OE
eBSopadiatar Baon. ZTdX0C TNG TPEOTIOVNTIKAG
Stadikaolog elval vor odnynaeL ae peylatomoinon
™MC amodoong OTOV  OyWVA.  JKOTIOC  TNG
epyoaotag elvat va ovayvwploel TIC TTapAUETPOUG
eTR&PUVONC TIOU SEXOVTAL Ol BANTEC KOTA TN
SIGAPKELL TOV QYWVIOTIKOU UIKPOKUKAOL — TIOU
ETLOPOVV OTNV TOENVOUNON TWV GOANTWY WC
TTPOC ™nv TIOPAUETPO JUOOWPEEVTIKN
ErtBapuvon ETUtoxOvoeEwy ava AETITO oywva
(Accumulated  Acceleration Load per minute
(AAL/min), n omola Bewpsltal pla amd TIC
ONUAVTIKOTEPEC TIOPOUETPOVC aToS0aNC.

MEOOAQZ: Twx 1t ovAMoyn  Sedopevwv
KOTOypa@NKaV 59 TepIMTWOoelC aBANTWY TIov
OULMETEXOV O OAEC TG TTPOTIOVNTIKEG LUOVASEC
EVOC UKPOKUKAOU KOl OE OtyVa OTO TEAOC TNC

[ N B |

eBSouGSaC oTO TPWTABANUo B EBVIKNAC
Katnyoplag otnv  EAAada. Ot aBANnTEC
xwplotnkav ae SO TAEELC e BAan TN SIAUECO
NG MeTABANTAG AAL/mMIin TwV aywvwy (KaTw
o1to TN SIGPETo, N = 33 TTAvVw ortd TN SIAUEDO,
n = 26). H moapoakoAovBnon tne emiBapuvonc
TIPAYUOTOTIOINBNKE HE TO CUOTNUO KATAYPOPNC
Kinexon kot katoypapnkoy Sedopeva arto 13
TIPOPETPOUG eTRGpUVONC. Mo TNV eTiAOYNA
XOPOKTNPLOTIKWY  €QAPUOCTNKE N HEBOSOC
Sequential Forward Floating Selection (SFFS) ue

5-fold StratifiedKFold SlaoTaUPOVEVN
ETIKUPWON. TPEC TAEWVOUNTEC  UNXOVIKAG
uaBnonc—Logistic  Regression (LR), Support
Vector Machine (SVM) kot XGBoost—
EKTIUOEVTNK OV e BeATioTOTIOINON
UTIEPTIOPOUETPWV.

AMOTEAEZMATA:  H  koAUTtepn  amodoon
KOTOYPAPNKE Pe TOV oAyoplBuo SVM, e
akpiBeta 90,0% xpNOLLOTIOWWVTOC EVVEX OEIKTEC,
H epunvela Tou povTeAOL TTpayATOTIONONKE e
TIC TieC SHAP (SHapley Additive exPlanations), ot
omolec owvedeléoy WC TO  KOBOPLOTIKOUC e
Detikn oxéon mopayovtec TNV AAL Kot TNV
e Bapuvon vnAnc evtoong (Physio Load) ko pe
QPVNTIKI OXECN TN PNXOVIKNA €TR&PLVON KAl
TOV oPLBUO OAUTWV.

SYMIMEPAZMATA:  Ta  €LUPAUOTA  CUVIOTOUV
TIPWIUN Tekunplwon oOTL delkTec emB&puvonc
TOU HIKPOKVKAOU GUVOEOVTOL LE TNV QYWVIOTIKNA
amod0o0n Kot LTTOSNAWVOUY TIWCE N OTOXEUMEVN
Slaxelplon TnC emPdpuvonc TPV omd  ToV
oYWV UTTOPEl Vo GUUBGAEL OTNV TTPORAEWN TNC
oartodoaonc. Mop& TaT, ortouTelTon
€EATOUIKEUPEVOC TIPOTIOVNTIKOC OXESIOOUOC,

H epyoolo  uvlomoiBnke o €pyo  TOL
OLYXPNUOTOSOTE(TAL  omO TNV FupwTaikh
Evwon peow Tou Tapelov Avokoudng  Kow
AvBekTikOTNTOC (Recovery and Resilience Facility
— RFR), yix tnv meplodo 2022-2025, SUB

1.1 2uunpaéelg Epsuvntikng Aptoteiac. Kwdikog
Tpaénc YM3TA-0559995
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EPMHNEY2ZIMH MHXANIKH MAGOH>H
2TON AGAHTIZMO (SHAP): ANAAY2H
TH2 2XE2H2 TH2 TTPOTNONHTIKH2
EMBAPYN2HX> KAI TH2 ATIOAOZH> 2k
ATONEZ >THN KAAAGOZDAIPIZH

AvAwvitn A1, Kokkotng X1, Mavtadng A1,
Mmohaumavog A1, Aevdpvog A, KavaoilloyAou
1.2, Z&pag N.1, Faotepdrog A.2, M&AALoL M7,
XotdnvikoAaou Al

1 2x0An Eriotnung Puokne Aywyng &
ABANTIOHOV, AnoKpITELD MOVETIIOTAMLO
OpakNnC

2 Tunuo Mnxavikwv Mopoywyng Kat
Alolknong, Anuokpitelo MavermoThuo Op&knc

EIXATQMH: H mapokoAovuBnon tng TTEOTIOVNTIKNG
emBapuvong amoTeAel kplowo aTolxelo ya Tn
ueylatomoinan ™me amodoong oTnVv
kohaBoopaiplon. H avayvwplon TopoueETpwY

eTR&PLVONC TIou eapuoleTal o€
UKOOKUKAOUC OYWVIOTIKAC TiepLodovu,
eMNEed(OUY  TOUC  ONUOVTIKOUG  OelKTeC

amod00NG KOTA TN SIAPKEL OtywVwy, SUVOTOL
VO CUUBGAAEL TOV TTPOTIOVNTIKO OXESIACUO. 2N
HeAeTn  SlepeuvnBnkav ol Selkteg  TOL
kaBopllovv TO TPOTIOVNTIKO POPTIO KATA TN
SIOPKELX €VOC IKPOKUKAOU TIPOTIOVNOEWY C€
opada UMAokKeT TG B” EBVikNC Katnyoplag.

MEOOAOZ:  Kotaypagnkov 59  TEPITTWOELC
0OANTWV  TIOU  OULUUETE(XQV O OAeC  TIG
TIPOTIOVNTIKEG MOVOSEC KOl TOV YWV EVOC
OYWVIOTIKOU  UIKPOKUKAOU.  OL  aBANTEQ
xwplotnkav og SVO TOEeLC e Baon TN SIAUETO
TNC METOPRANTAC ammOOTOON ava AeTtTto (distance
per minute, D/min) Twv oywvwv (K&XTW orto ™
Sldpeoo, n = 33 avw amo T SIAUETO, N

= 26). H mapakoAovBnon tng emiBapuvonc
TIPAYUOTOTIOINBNKE LE TO CUOTNUO KATAYPOPNC
Kinexon kot katoypapnkoy Sedopeva arto 13
TIPOPETPOVG eTRpUvVONC. Mo TNV eTiAoyn
XOPOKTNPIOTIKWY  EPOPUOCTNKE N peBodog
Sequential Forward Floating Selection (SFFS) ue
5-fold  StratifiedKFold  Siactowpovpevn
ETIKUPWON. EKTIaIdeuTNKAY TPELC TAEIVOLNTES

UNXQVIKNC paBnonc—Support Vector Machine
(SVM), Logistic Regression(LR) kot Random Forest
(RF)—1pe BeATIOTOTIOINCON UTIEPTIOPAUETPWV.

AMNOTEAEZMATA:  H  koAUTepn  amodoon
KOXTOYPXPNKE HE TOV ocAyoplBuo LR, pe  akplifBeta
84,7%  XpnoWorowvtag €&l ETIAEYUEVOUQ
Selkteq.  H  epunvela ToOUL LIOVTEAOU
TIPAYUOTOTIOINBNKE Pe TIC Tweg SHAP (SHapley
Additive exPlanations), ot otolec owvedstéov wCe
IO KOXBOPLOTIKOUG SEIKTEC E apVNTIKA OXEON TO
LNXOVIKO popTio, ™mv oAoyn
TIPOTOVOTOALOHOU KO TIC OAAQYEQ
KOTELBLYVONG, €VW Ol TIOPAYOVTEC HE BeTIKN
OXEon NIV 1N CUOCWEEUTIKN  eTB&puvon
ETUTOXUVOEWY OTOUC TPELG &EoveC kivnong n
OUVOAIKI)  OTOOTOON KOl Ol ETUTXYUVOELG
EVTOONC GvW TWV 4m/s2.

2YMITEPAZMATA: H OUCTNUOTIKN
TIXPOKOAOLONON Kol otv&AVON TNC TTPOTIOVNTIKNG
eTBAPLVONG, 08 CLUVOUNOUO LE TN OTOXEUMEVN
a€LOAOYNCN CUYKEKPIIEVWY SEKTWY, UTTOPOUV
va urtootnptéouvv TN BeAtiotomoinon  Twv
TIPOTIOVNTIKWY TIAQVWVY UE OTOXO TNV ETUTEVEN
NG QYWVIOTIKNG ETOWOTNTAC. Ta €UPNUOTA
vmoypoppiCouvv ot Seikteg emBdpuvong Tou
LULKPOKUKAOU CQUVOEOVTOL OUOIOOTIKA HE TNV
D/min Tou aywva, EVIOXUOVTOC TNV aVOyKN YL
TEKLNPLWUEVEC Kall EEQTOUIKEVUEVEC
TIPEUBATELC TTOV TIPOTIOVNTIKO OXESIACUO.

H epyaoloe  vAomowmBnke oe  €pyo  TOU
oLYXPNUOTOSOTETaL  ammd TNV FupwTtaikn
Evwon peow Tou Tapelou Avokoupng Ko
AvBekTIkOTNTOC (Recovery and Resilience Facility
— RFR), yix tnv meplodo 2022-2025, SUB

1.1 Juumnpdéelg Epsuvntikng Aptoteioc. Kwdikog
Tpaénc YM3TA-0559995.
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