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EYXAPIZTIEZ

Me tnv oAokAnpwon tng Metamtuylokng AutAwpatikig Epyaciag, Ba nbela va
ekppdow TIq BepUEG LoV guxapLoTieg o dooug pe BonBnoav ya TNV oAokARpwon tng
napovoag epyaciag. I6waitepa, Ba nBela va euxaplotiow tov EmiBAEnwv kabnyntn
K. Zdpa NikoAao tou omoiou n kaBodiynon ntav avektipntn. H Babld emotnuovikn
yvwon, n dtapkng dtabeopotnta, n oucLaoTikhg oTtRpLEn Kal oL EUOTOXEG TTAPATNPOELG TOU
ouveAaBav KaBOPLOTIKA OTNV ETLTUXN KOL TTOLOTIK OAOKANPWON TG Mapouoas Epyaciag.
H eumiotoouvn mou pou €8€lée, n evbdppuvon Kat to uPnAd akadnuaikoé R6og mou tov
Slakpivel amotéAecav Tnyr EUMVEUONG KAl ONUOVTIKO 06nyo oe kAaBe otddlo 1ng
Sladikaciag. Tov euxoplotw Beppd yla TNV MOAUTIAEUPN UTIOOTAPLEN TOU KaL TNV CUMBOAR
Tou, n omoia umnApée kaboplotikn Kal blaitepa moAUTn. EmutAéov, Ba nbsAa va
guxoplotnow Beppd Kat ta umolouta UEAN TNG TPLUEAOUG €EETOOTIKAG ETILTPOTNG,
AvAwvitn AAe€avdpa kat ZpnAto HAlayla Tl moAUTIpEG Topatnpnoel kad’ oOAn tn
Slapkela g epyaciag.

TéNog, Ba NTav MAPAAEWPr HOU va UNV EUXAPLOTAOW TOUG aBANTEG / TPLEG TOU
MayxtakoU I.Z. mou €Aafav xwpa OTO TPOYPAMMO TIOU Xwpig ekeivoug / ¢ Ba rtav

aduvatn n cuAloyn Twv dedopévwy Kat n cuyypadn aUTAE TNG Epyaciag.



MEPIAHWH
AeAepé Akatepivn: ANayEg o Suvapn, LoxL Kal emtiboon o€ veapolg aOANTEG KAOGLKOU

aBAntiopou.
(Me tnv enipAedn Tou Enikoupou Kabnyntr Zapa NikdAaou)

O kAoolkog abAnTIopog amoteAeital and mMoAAA aywviopata, Omou KAmolo amnod
QUTA amaltouv Taxeia mapaywyn duvaung. Emopévwg, n avotnta mopaywyns uPnAng
Suvapung pe vPnAn Taxutnta (VYPnAn LXUC) elval oNUAVTLKA YLO TG ETUOOOELS TwV ABANTWY
Tou KAaowkoU aBAntiopou. MapdAAnAa, n mpomovnon oxedlaletal pe BAon TIG ApxeS Tou
nieplodlopol evw tnv pomdvnon duvaung tnv dtadéxetal n mpomovnon wxvog. QoTooo,
eAdyxlota eival ta epeuvnTKA SedopEva AUTAG TNG TTPOTIOVNTLIKAG OTPATNYLKAG OE VEAPOUG
aOANTEG KAaoLlkOU aBAnTIopoU. ZKOTOG, TNG apoucag €peuvag NTav va dtepeuvnBouv oL
emubpaoelg NG mMePLoSIKAG mpomovnong duvaung kat duvapng - wxvog Sildpkelag 8
eBdopddwv otnv abAntikn emidoon abAntwv KAaowoU oOANTIOMOU. 2Tn MEAETN
ouppeteiya 16 veapol aBAntég / tpleg (nAwia: 16,3 + 0,5 €tn, pala: 56,5 + 10,4 kg,
avaotnua: 1,67 £ 0,07 m) tou KAaootkol abBAntiopol katnyopiag K18. OL aBANTEG / TpLeg
opxlka okoAouBriocav ywa 4 eBdouddeg¢ mpomoévnon SUvOUNG KOl OTN  OCUVEXELD
akolouBrioav yla dAAeg 4 fSouadeg mponovnon duvaung - wxvog. Mpw (T1), otnv péon
(T2) ko oto TéAOG (T3) TNG MpoTOVNTIKAG TtapEUPBacng oL aBANTEG / TpLEG MpaypaTonoinoay
TG €€NG LETPAOELG: AELOAOYNON CWHATOUETPLKWY XAPAKTNPLOTIKWY (AVAOTN O, CWLATIKN
pada, avaotnua KoppoL & UNRKOG okEAoUG), afLoAOynon HUIKAG LoXUOG AVw AKPWYV LE TN
plyn tpkng pumaiag anod edpaia B€on, afloAoynon HUIKAG LOXUOG KATW AKPWVY UE TN
Sdokipaoia tou opLloviiou AApatog aveu Gpopdg, Tou oplloviliou AAMOTOG Aveu GopAg Ue
povorodikn otnpLEn pe to oplldvtio AApa aveu Gopag Kal PE TO MEVTATMAOUV 0pL{OVTLO
AaApa, a§loAdoynon tou 6popou TaxutnTag Twv 20 m & twv 80 m pe T XpHon GwWToKUTTAPpwWY
KoL N HEyLotn SUvaun oTLG AOKNOELG TILECELG OpLl{ovTiou Ttdykou Kal tapAAAnAo kabiwopua.
Na tnv enefepyacia twv Oedopévwv xpnolpomow)Bnke avaluon  Slaomopdg
ETMOVOAQUBOAVOUEVWY  PETPNCEWV EVW YLOL T OUOXETIOEL Twv  MEeETABANTWV
XpnolwuomowBnke o OUVTEAEOTAG OUOYXETONG r - Pearson. To emimedo OTATIOTIKAG
onpavtikotntag kobopiotnke o p < 0,05. Ita amoteAéopata, TO 0PL{OVTIIO AAPA AVEU
dopag [F(2,14) = 109,564, g = 0,940, p = 0,001], Ta povomodika opilévtia dApata [F(2,14)
> 41,801, g = 0,857, p = 0,001] kot to dApa pe 5 Bruata [F(2,14) = 148,564, g = 0,955, p =



0,001] auénbnkav otatloTkd onpavtika and T1 o T2 (p < 0,001) ko ard T2 o T3 (p <
0,001). H pikn 1oxu¢ twv avw akpwv [F(2,14) = 124,305, g = 0,947, p = 0,001] kaL n Spouikn
taxutnta [F(2,14) = 51,581, g = 0,828, p = 0,001] auénOnkav oTaATIOTIKA ONUAVTIKA amo T1
o€ T2 (p < 0,001) kat and T2 oe T3 (p < 0,001). H péyiotn duvapn ot MECELG 0pL{OVTLOU
naykou [F (2,14) = 36,280; g = 0,838, p = 0,001] kat oto mapdAAnio kaBwoua [F(2,14) =
48,165, g =0,873, p = 0,001] au€nOnkav otaTloTkA onpavtikd ano T1 oe T2 (p < 0,001) kat
and T2 og T3 (p < 0,01). Kat yla TG TPELG XPOVIKEG OTIYUEG T1, T2 & T3 oL avalUoeLlg
ouoxEtlong €det€av OTL oL SOKLUAOLEG TWV OAPATWY, TNG PIYNG TNG LATPLKAG UAAag aAAG
KOl TWV TAXUTATWY OXeTilovtal Loxupd Hetafy Toug umodnAwvovtag Ot n avénon tng
Suvaung cuvbéetal pe kaAutepn enidoon. Ta anoteAéopata Seixyvouv OTL N mpomovnon
Suvapung kat Suvaung — LxLog daivetal va €xouv Betikn enidpaon otnv anddoon veapwyv
aBbAnTwv / Tpwv KAaookoU aBANTIOMOU KATL TTOU TOVIZEL TNV onpacia tng mpoodnkng
nporndvnong duvaung kot SUVANG - LOXUOG 0T TIEPLOSLKA TIPOTIOVNTIKA TIPOYPAUUAT

vVEQPWV aBANTWV / TpLWV.

Né§erg KAeWdLd: Mpomovnon duvaung — LoV oG, AAUA €1G KAKOG, TaxVTNTA, TEPLOSLKOTNTA,

€dnPol abANTEC, aBANTIONOG e BWV, VEUPOUUIKEG TIPOCAPHOYEG.



ABSTRACT
Delere Aikaterini: Effects of strength — power resistance training on physical fitness

performance of young track and field athletes.
(Under the supervision of Assistant Professor Zaras Nikolaos)

Track and field includes a wide range of events, many of which demand the rapid
development of force. Consequently, the ability to generate high amounts of force at high
speed (i.e., muscular power) is crucial for optimal performance. Training programs are
typically structured according to the principles of periodization, where a phase of strength
development is often followed by a phase emphasizing power. Nevertheless, there is limited
scientific evidence regarding the effectiveness of this training approach in young track and
field athletes. The aim of this study was to examine the effects of an 8-week periodized
program consisting of strength training followed by strength — power training on the
performance of youth track and field athletes. Sixteen young athletes (age: 16.3 + 0.5 years;
body mass: 56.5 + 10.4 kg; height: 1.67 + 0.07 m), competing in the U18 category,
participated in the study. The training intervention included 4 weeks of strength training,
followed by 4 weeks of combined strength—power training. Assessments were conducted
before the intervention (T1), after the first 4 weeks (T2), and at the end of the 8-week period
(T3). Measurements included anthropometric characteristics (standing height, body mass,
sitting height, and leg length), upper-body power (seated medicine ball throw), lower-body
power (standing long jump, single-leg standing long jump, and five-step horizontal jump),
sprint performance over 20 m and 80 m measured with timing gates, and maximal strength
in the bench press and parallel squat exercises. Data were analyzed using repeated-
measures ANOVA, and relationships between variables were examined using Pearson’s
correlation coefficient (r). Statistical significance was set at p < 0.05. The findings revealed
significant improvements in the standing long jump [F (2,14) = 109.564, g = 0.940, p =
0.001], single-leg horizontal jumps [F(2,14) > 41.801, g = 0.857, p = 0.001], and five-step
jump [F(2,14) = 148.564, g = 0.955, p = 0.001] from T1 to T2 and from T2 to T3 (p < 0.001).
Upper-body power [F(2,14) =124.305, g =0.947, p = 0.001] and sprint performance [F(2,14)
=51.581, g = 0.828, p = 0.001] also improved significantly across both time intervals (p <
0.001). Similarly, maximal strength in the bench press [F(2,14) = 36.280; g = 0.838, p =0.001]
and parallel squat [F (2,14) = 48.165, g =0.873, p = 0.001] showed significant increases from



T1to T2 (p < 0.001) and from T2 to T3 (p < 0.01). Correlation analyses at all three testing
points demonstrated strong associations among jumping performance, medicine ball throw
distance, and sprint times, suggesting that improvements in strength are closely linked to
enhancements in athletic performance. Overall, the results indicate that a structured
progression from strength training to strength—power training can positively influence the
performance of young track and field athletes, underscoring the value of integrating both

components into periodized youth training programs.

Keywords: Strength — power training, long jump, periodization, adolescent athletes, youth

athletics, neuromuscular adaptations.
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KATAAOIOz EIKONQN

Ewova 1. Apxn tng mepLlodikotntag — KUKAKOTnTaG (KEAANG, 2004)
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1. EIZATQrH

1.1. Opyavwon tng mponovnong

H avamtuén tng abAntikng emidoon¢ otov KAQOWKO aBANTIOpO elval pia
Hakpoxpovia Sladikacia, n omoia eumintel otnv avamntulaky $Aacn Tou ATOHOU Kol
egeliooetal mapdAAnAa pe ta otadla tnG BLoAoyikng Kol PUXOoWHATIKAG wPipavong Tou
atopou. Tnv mepiodo autrv ol abAntég udiotatal évtoveg SLadoxkég HETABOAEC o€
OWMATLKO Kot PuxoouvaloBnuoatiko eninedo. Na to Adyo auto, o oxedLaouog Kot N
edapuoyn Twv MpomovNTIKwY emBapuvoewyv TPEMEeL va AapBavouv unodn ta Wblaitepa
XOPOKTNPLOTIKA TNG evaioBntng pdaong, wote va UTIAPXEL Evag aodaAng TPOTIOC TTPOG TN
peylotomnoinon tng abAnTtikig emidoong oe Eva CUYKEKPLUEVO aywviopa (AcAavidng et al.,
2024; Lloyd et al., 2015 part 1,2 ).

O €T10l0G TIPOYPAPUATIONOC €XEL WG BAon tou TNV apxn tng meplodikotntac.
JUudwva Pe AUt TNV apxXn TPETEL VAL YIVETAL CWOTH avVATTUEN TV GUOLKWVY LKAVOTHTWY
Twv aBAntwv (Zaras et al., 2014; Stone et al., 2021; DeWeese et al., 2015, part 1) LotL oL
aBOAnTéG bev punopouv va anodibouv cuvexopeveg peyloteg poomndbeleg (KEAAnG, 2004),
ylO QUTO KOL O ETNOLOG MPOYPOUUATIONOC TIPEMEL VA XWPLIETAL 08 UIKPOTEPEG TIEPLOSOUG
nponovnong He OladopeTikoug oToXouG (meplodog mposTolpaciag, TTPOAYWVLOTIKN
neplodog, aywvioTikn repiodog kal petaBatikn nepiodog) (DeWeese et al., 2015; Kyriazis
et al., 2022; Stone et al., 2021). Emopévwg 0 oTdX0G TG TtepLoSLkOTNTAG Elval N otadLlakn
KopUdwaOn TNG eMibOONG O CUYKEKPLUEVOUCG OYWVECG - OTOXOUG Kal N TpoAnyn tng

UTLEPTTPOTIOVNONG KAl TNG TBavng uTtepkomwong (KEAANg, 2004).

AywvioTiki
nepiodog

Meyioronoinon
amddoong

Nepiodog
TPOETOLpaciag

Avamtuén
emidoong

MAKPOKUKAOG |

Néog Kokhog

Ewkova 1. Apxn tng mePLOSIKOTNTAG — KUKALKOTNTAS (pocappocpévo and KEAAng, 2004).
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O meplodLopOG amoteAel Eva ONUOVTLKO UEPOG TOU E€TAOLOU OXESLOOMOU Kal oL
Baoikol otoxoL tou BETovTal elval n LooppoTia AVAUESA OTO TTPOTIOVNTIKO POPTILO KaL OTN
duoLkn Kal PUXoAOYLKr ETOLLOTATA YLaL TOV aywva, TN Staxeiplon Tng Komwong, Tn helwon
NG UTIEPTIPOTIOVNONG KOL TOU OWOTOU MPOYPAUUATIONOU, woTe 0 aBANTA¢ va GTAoEL 0T
uéylotn emnidoon. H meplobikdétnTtar e€ival avaykaia va AopPdvel xwpa TOCO OTO
HOKPOXPOVLO TIPOYPAUUATIONO OCO KAl OTLG TTPOTIOVNTIKEG povadeg (DeWeese et al., 2015).
To povTEAQ TIEPLOSLKOTNTOG YLO TOV ETAOLO TIPOYPOUHATIONO €lval Ta €EAG:

1. KAaowkd 1 mapadoolakd HoViEAD, OTOU TO BOOLKO XAPAKINPLOTIKO Tou €ival n
opXLKN EUdoon oTnV MoooTNTA TNG EMLBAPUVONG LE YEVIKEG EMIPAPUVOELS KOL OTN CUVEXELA
HElWoN TNG MoooTNTAG KAl alENoNnG TNG évtaong Ke L8O aoknoloAoylo (AcAavidng et al.,
2024). Ztnv KAaoLKA TEpLOSIKOTNTA N TtpoTiovnon xwpiletal o€ 3 otadia. O HaKPOKUKAOG
KOL O LECOKUKAOG £XOUV TIPOTIOVNTIKEG HovAadeg uPnAol Gykou Kal XapunAng €vtaong Ko
KataAnyouv pe mpomovioel VPNARG évtaong kot XapunAol oykou. KABe pakpOKUKAOG
neplAapPavel toug €€ng HECOKUKAOUG: To BaoikO, Tov €L8LKO, TO TMPOAYWVLOTIKO, TOV
OlYWVLOTLKO KOl TOV QMTOKATAOTAOTLKO, OTOUG OTOLoUG 0L 0TOXO0L TG KABE mpomndvnong eival
Sladopetikol katl Stapopdwvovtal akoun kat oo to eninedo Twv abAntwv (DeWeese et
al., 2015).

2. ITO PN YPOUUIKO TEpLOSLopd ol emavalfelg oe kdBe mpomovntik povada
aAAAZouv Kot e auTo Tov TPOTo dnuLoupyeital peydAn dtadopormoinon oto mPomovnTikd
€PEOLOUA yEYOVOG TTOU 08NYEL O TIEPLOCOTEPEG TPOCAPLOYEG. ZTO CUYKEKPLUEVO LOVTEAO
nieplodkotnTag, n emavainyn ektehovuvrtal péxpt tnv eéaviAnon (1 MAE), yeyovog mou
amattel ToAU KaAR KATAPTLON TG TEXVLKNAG. Ta TAEOVEKTALATA OTOV YPAULKO TIEPLOPLOUO
elval n MOKIALO TWV TPOTIOVNTIKWY EPEBLOUATWY, YEYOVOG TTIOU QUIMTOTPETIEL TN OTACLULOTNTA
Kall TTPOKAAEL TtLo ypriyopa avénon tg Suvaung (Painter et al., 2012).

3. To povtélo meplodikotntag o€ WUmAok TepAapPavel 1o oxedlaocpd Sladoxikwv
UMAOK emufdpuvong. Ze KAOe UMAOK CUCOWPEVETAL UEYAAN KOTIWON KOL OVAUEVETOL N
kaBuotepnuévn eudAvVIon TwWV TIPOCOPUOYWV Kal n emiteuén NG Kopudwong oto
televtaio pmAok (AcAavidng et al., 2024). H meplobikdtnta o€ pnAok Baciletal otnv
edappoyn ocuykevtpwpévwy doptiwv, SnAadn divetal peydAn éudaon oe pia kat povo
TIAPAUETPO TNG PUOLKAG KATAOTOONG, XWPLG OMWE Vo TOPOPEAOUVTAL OL UTIOAOLTIEG
Lkavotnteg. H meplodikotnTta o€ UMAOK €0TLALEL O ML KUPLOL LKAVOTNTO TNG PUOLKAG

KATAOTAONG, EVW OL UTIOAOUTEG SLatnpouvTal PECW TWV cuVTNPNTIKWY dopTiwyv Ta onoia
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oUUBAANoUV otV eMOUeVn daAon TNG pomdvnong. Emopévwg, Ta cuyKevTpwpéEva popTia
EVLOXUOUV TNV €MIS00N TOU EMOUEVOU CUYKEVIpWUEVOU dopTiou. EmutAéov, n avamtuén
™G HEYLoTng SUvaUNG CUMBAAEL TNV EMOUEVN PACN TNG TTPOTIOVNONG TIOU UIOPEL va Elvat
n avamtuén tng Loxvog. OL pepovwHEVEG HEBodOoL avamTtuéng plag tkavotntag dev elvat
TOOO ONMOVTIKA 000 n TEPLOSIKOTNTA O MMAOK OLOTL n Sladoxikr Tpomovnon €xeL
KaAUTepa amoteAéopata otov pubuod avamtuéng tng Suvapng kat otnv Loxu. Tn
OUVYKEKPLUEVN Hopdr) eplodIKOTNTAG TN Xpnotpomnololv abAntég uPnAou emunmédou, SLott
XpeLdlovtal peyaAUTEPOUG OYKOUG KOL EVTOONG TIPOTIOVACELG. TO YEYOVOG QUTO UTOpPEL va
TOuG 0dNyNoEL OTo OPLO TNG UTEPTPOTOvVNoNG. Emopévwg, kablotolv avaykaia tnv
QMOTEAECHATIKOTEPN SLAXELPLON TNG KOTIWONG TIOU ETUTUYXAVETAL UE TNV TTOpaAAayh TwV
TIPOTIOVNTLKWVY TIPOCEYYLOEWV KAl TwV oTolxelwv emBdpuvong, wote va diatapaxbel n
opolootacia Kot va tpokAnBouv véeg mpooappoyeg (DeWeese et al., 2015).

4, TéNOG, O0TO AyWVLOTIKO UIMAOK N aBAntiki emidoon avamtUooETAL PE OYWVLIOTLKES
emBapuvoelg oe 0An tn Sudpkela (Aohavidng at al., 2024). Emwonuaivetal, ot ta 2
televtaia povieha epapuolovial povo oe aBAntég uPnAol emutédou Adyw Twv uPNAwv
OUCOWPEUTIKWY €eMIBapuvoewyv. Evw 1O KAQOWKO MOVIEAO Pplokel edapuoyrn oOTLg

avamtuélakeg nALkieg (AoAavidng et al., 2024).

1.2. Avamntuén Suvaung - loxvog

2ToUG 0OANTEG TOU KAQOLKOU aBANTIOMOU MLOL OO TLG LKAVOTNTEG TIOU TIPETEL Val
avamtuxBetl elvat n Suvaun kat n d0vaun — WYXUG HE OTOXO TNV HEYLOTOTOLNON TNG
aBAnTkn¢ enidoong (Haugen et al., 2021 ; Zaras et al., 2016). To ouvexég Suvaung Kat
Suvapung — wxLog unopet va odnynoeL o€ onuavtikn avénon tng enidoong oe aBANTEG
KAaolkoU aBAntiopou. Itnv €peuva Ttoug oL Stone et al. (2003), eddppoocav eva
npoypappa 8 eBdouadwyv, omou otig 4 mpwteg efdouddec §60nke éudaon otnv avénon
NG HEyLotng SUVAUNG KAl 0T CUVEXELA 0TV LoXU. Ta anoteAéopata tng LEAETNG €6eL§av
OTL Ol TIPOTIOVACELG TNG MEYLOTNG SUVAMNG KAl N TPOMOvVNOoN TNG LoxVog emipEpoOUV
SL0POPETIKEG TIPOCOAPUOYEG OE OLUPOPETIKEG XPOVLKEG OTLYUEG. ZUYKEKPLUEVA, N LOXUG
napouciaoce BeAtiwon katd tig mpwteg 4 efdopddeg, omou dwvotav Eudacn otn PEYLOTN
duvaun. AvtiBeta, n avamtuén tng Suvaung kat o pubudg avamtuéng tng duvaung
napouciacav avénon ot 4 teleutaie¢ €BSopddeg omou &oBnke Eudoaon o€

0OKNOLOAOYLO LOXUOG HE UETPLA dopTio KOl EKPNKTLKEG KIWVAOELG. Apa, oL SLUPOPETIKEG
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XPOVIKEG PAOELG TNG Ttpomovnong ennpedlouv Le SLapOpeTIKO TPOMO TNV enidoon Twv
aBAntwy, yeyovog mou Seiyvel otL elval avaykaio va pehetnBouv kat va cuykplBouv oL Suo
HECOKUKAOL SUvVaUNG Kal Suvapng — LoxUOG, WG MPOG TO HUEYEDOG TWV TPOCAPLOYWVY TIOU
TIPOKAAOUV OTLG PUOLKEG LKAVOTNTEG TwV veapwv abAntwv — Tplwwv. € TAPOUOLL
amoteAéopata katéAngav kot ot Zaras et al. (2016), omou petda amd 10 £BSopadeg
npornévnong duvaung (1°¢ peocokukAog) kot Suvaung toxvog (2°¢ pecokukAog) oe 12
aBANTEG KAaokoU aBAnTiopoU mapouciocav avénon tng dSuvaung, avénon otnv Suvaun
— oYV, avénon oto pubuo avamtuéng tng SUvaung KABwg KoL 0TNV AywWVLOTIKN €midoon
Mapd To yeYovog OTL UTIAPXOUV APKETEG LEAETEG OE evALKEG aOANTEG (Stone et al., 2003 ;
Zaras et al., 2016) ta dedopéva mou adopouv epnPoug abAnTéG elval TepLOpLOpEVA
SNULOLPYWVTAC EVOL EPEUVNTLKO KEVO.

JUMMEPAOUATLKA, Ta anoteAéopata Seixvouv OTL N HeyLotn Suvaun amoteAel
Bdaon yla TNV avénon TngG Loxvog kat TNV BeAtiwon Tou pubuou avamtuéng tng duvaung,
EVW N TpoTIOVNON HE TaxUSUVAULKEG aoKNOELG GOPTiwV HETPLAG EvTaonG elval amapaitntn
ylwa tn BeAtiwon tng taxvtntag edpappoyng tng duvaung ot abAnTikéG Kwvrnoels. H
npondvnon NG MEyotng Suvapung kot TG LoXVOG OAANAOCUUITANPWVOVTOL KoL
ouvelopEépouv o€ SLadopeTIKEG TTTUXEG TG enidoong. H mpwtn cupBAAAEL oTNV LOXU Kal
anoteAel uTOBabpo kat n SeVTePN BEATLWVEL TNV EKPNKTLKN EPappoyn TNG SUVANG KAL TN
pHetadopd TG Ot aBANTIKEG KwNoels. Qotdoo, TETOOU  €i60UG TpoypAppaTa
nipondvnong Kabwg Kot ot emdpdoelg toug o€ €dnPoug abANTEG KAaowol abAnTiopoU
elval ehaylota kot dev €xouv Sleukpwiotel mMANpwG. EmutAéov, elval avaykaio va
HeAetnBel katd mocov ol Suo Sladoxikol pecOKUKAOL (UECOKUKAOG SUvapNng Kot
MECOKUKAOG SUVAUNG - LoxUOoG) Stadopomololvtal wg tpog To LEYEDOG TWV MPOCAPOYWV

TIou eTLPEPOUV OTLG PUOLKEG LKAVOTNTEG VEAPWV aBANTWY KAaoLkoU aBAnTLouou.

1.3. Ikomnog

Amo tnv mapandvw avaAuon daivetal 0Tl 0 poAog TN MEPLOSIKAG poTdvnong Ue
QVTLOTAOELG otnVv abAntikn eniboon veapwv abAntwv KAAowKoU abANTIOMOU TOPOHEVEL
adleukpiviotog. ZKomog, TG Tapovoag HeAETNG Atav va SleupuvBel n enidpacn 8
eBSopnddwy mpomovnong duvaung kat Suvapng — Loxvog, otnv Suvaun, TNV LWOYXL KoL 0TV
aBAntik enidoon veapwv abAntwv KAaowol obAntiopou. EmutAéov, o deutepevwv

OKOTIOG TNG LEAETNG NTAV va cLYKPLOOUV oL U0 HecOKUKAOL SUvVapNng Kat SUVAUNG-LoXUOG
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WG TPOG TO HEYEDOG TWV MPOCAPUOYWVY TIOU TIPOKAAECAV OTLG PUOLKEG LKAVOTNTEG TWV

VEQPWV aBANTWYV / TpLWV.

1.4. EpeuvnuikéG UTOBEoELG

Ao v napandvw avaAucon PoKUTTouV oL €€RG UTTOBECELG:

H1: H enidoon twv veapwv abAntwv / tplwv Ba evioxuBel onpavtikd PETA TNV mponovnon
Suvapung kot Suvaung — LxLvoG.

H1: H puiki Suvaun kat Loxug Ba auénBouv onUaVTIKA HETA TNV TPoTovnon SUvVaUNG Kot
duvaung — Loxvog.

HO: H enidoon twv veapwv abAntwv / tpwwv Sev Ba evioxuBel onUAVIIKA UETA TNV
nipornévnon Suvapng kat Suvaung — Loxvog.

HO: H puiki Suvapn kat loxug 6ev Ba auénBolv onUavVTIKA LETA TNV Ttportdévnon SUvaung

kat SUvaung — Loxvog.

1.5. OploBetnoelg
OL ouppetéxovteg Nrav abAntég/tpleg kKAaowoU abAntiopol Ttou N. Xiou kat

QavAKAV 0TNV aywvLoTkn katnyopia K18.

1.6. MNeploplopoi

Ol meploplopol TnG mapouoag EPeUVaG avadEPOVTaL TAPAKATW:

H peAétn €ywve tnv kohokalpvi mepiodo wote va €xouv Béoel Baoelg mpomdvnong ot
aBANTEG. Aev cupunepAndpOnke opdda eAéyxou kabwg n mpdoPacn og abANTEG / TpLeg NTav
6uokoAn (N. Xiou), evw Ba Atav avABlko vo PNV MPAYLOTOTOLO0UV TO TIPOTIOVNTIKO

TPOYypappa SUvaUNG Kot SUVapNnG- LoXVOG TtadLd veaprng nAiag.

1.7. Oplopot kat cuvtopoypadieg
e 1 MAE: Méylotog AplBuog Emavoinpewv
e AMZ: Aeiktng MaZog ZwHaTOG
e cm: MovAada HETPNONG TOU LETPOU OE EKATOOTA
e IMTP: loopeTpikn €AEN UMApag oTouG nPoUg
e Kg: Movdda pétpnong tou Bapoug o€ KNG

m: Movada HETpNong TNG andoTacng o€ LETPA
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2. MEOOAOAOTIA

2.1. Asiypa

2tn peAétn ovppeteiyav dekaéfl (N = 16) aBAntég / tpleg kKAaolkoU aBAntiopoU
avamntuélokwy nAtklwy K18. Mévte ayopla (N = 5) (nAwkiag 16,4 + 0,5 €1n, pe cwpatikA pala
64,7 + 10,6 kg, cwpatiko avaoctnua 1,71 £ 0,07 cm, punkog koppol 57 + 23 cm, UAKOG
ok€Aoug 80,20 + 5,58 cm kat AMX 21,99 + 2,81 kg / m?). ETumA£ov, oTtnV HEAETN CUUUETE QY
kat evteka kopitola (N= 11) (nAwiag 16,2 £ 0,4 €tn, pue cwpoatiky palo 52,7 + 8,1 kg,
OWMOTLKO avaotnua 1,65 + 0,06 cm, pnkog koppov 31,81 + 10,89 cm, prkog okeAoug 57,09
+ 24,27 cm kat AME 19,29 + 2,65 kg / m2). H mponovntikr eunetpia 6Awv twv abAntwv
/Tplwv ATav 5,7 + 1,74 €tn KAl n EUNELplO 0TNV TPOTIOVNON KE aVTLoTAoELS ATav 1,5 + 0,5
€tn. OL CUMUETEXOVTEG TNG MEAETNG akoAouBnoav eEaToULKEVEVN TtpoTtdvnon ota €§AG
aywviopata: Apopeig taxutntag (N= 2 avdpeg), Spopeic pecaiwv amootacswv (N= 5
yuvaikec), dpopeic peydAwv anootdacewv (N = 3 avdpeg), kal o€ aBOANTEG AAUATWY URKOUG
kat UYoug (N = 6 yuvaikeg). OL TpoUTMOBETELG YLa TNV CUUUETOXN TWV aBANTWV Kal Twv
aOANTPLWYV oTNV PHEAETN ATAV oL €€NG:
o Na €xouv mpormovnTikA nAkia > 3 eTwv.
o H un Umapén puookeAeTikwy f moBoAoykwy MPoBANUATWY UYELAG TTIOU VA TOUG
eUnodilouv KaTd TNV MELPAUATIKA LEAETN.
o Na cUPUETEXOUV 0TO 90% TWV TPOTIOVICEWVY KAL TWV AYWVWV.
o Kat téAog, ol CUMUETEXOVTEG va gival povo abAnTeg KAaowkol abAnTiopol Kal va
UNV CUUUETEXOUV o€ Kamola GAAn abAntikn Spaoctnplotnta. Ol CUUHETEXOVTIEC adoU
EVNUeEPWONKAV yLa Tov oKOMo, TN onupacio dAAa Kot Tov Tpomo Sle§aywyng TG EPEUVAS
TIAPOUCIO TWV YOVEWV TOUG UTEypalov TO €VIUTIO ouykatdbeong evw moapdAAnAa
eEVNUEPWONKav OTL UIMOPOUV VA AMOXWPHOOUV oo TNV UEAETN Omote autol BeAoouv.
OAeg oL nelpapatikég Stadikaoieg eykpiBnkav amo tnv enttpornn NOKAG kal SeovioAoyiag

€peuvag tou Anpokpitetou MNavemotipou Opakng (Ap. Mpwrt. : 62770 /540, 22 /05 /2025).

2.2 NelpapatikGg oXESLOOUOG
H melpapatikn Stadikaoia mpaypatonotitnke ot abBANTIKEG EYKATOOTACELS TOU
Anpotikov Ztadiou Xiou kat eixe ouvoAikn Stapketa 10 eBdopades. Mpiv amnod onotadnmote

Hétpnon ot aBANTEG / tpLleg EAaPBav OAEG TIG AEMTOUEPELEG KL TLG TANPODOPLEG OXETIKA UE
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Vv epeuvnTikn dtadikaoia. Eywve emeéynon Tou okomou tng HeAETN, ol TBavol kivéuvol
Kal Ta opEAN amo tnv epguvntikn Sladikaoia. OAot ot aBAntég, adol eixav oAoKANPWOEL
TN XEWEPLVN TPOETOLUACLO Kal £hOoOV €lYaV CUUMANPWOEL TO EVIUTIO CUYKATABEDNC,
TIPOLYHLOTOTIOLN OOV TLG ApXLKEG LETPROELS (T1) oTo SeUTEPO LaKPOKUKAO. OL LETPAOELG ElxaV
OLAPKELA TPELG LN CUVEXOUEVEG NUEPEG. ZUYKEKPLUEVA, TNV TIPWTN NUEPA TWV HETPHOEWV
TIPOLYHLOTOTIOLONKE N CWHATOUETPLKN afloAdynaon (Tpwiveg wpeG), n omoia mepleAdBave
TN KETPNON TOU CWHOTIKOU QVOCTHMOTOG, TN LETPNON TNG CWHATIKAG HAaG, TN LETPNON
TOU UAKOUG KOPHOU, KABWG KAL TWV LETPHOEWVY TOU UAKOUG OKEAOUG. TEAOG, UTtOAOYLOTNKE
0 AMX. Itn cuVEXELQ, Tipaypatomnolfnkav oAa ta opl{ovtia aApata yio tnv afloAdynon
NG WOXUOG TWV KATW AKPWV. ZUYKEKPLUEVA, LETPRONKE TO GApa dveu ¢opdg, Omou
nipaypotonolNOnkav Tpelg mpoomabeleg. To AApa  dveu dopdg He povorodikn
otnpLen (6eél & aplotepd dkpo), dmou npaypatonotidnkav Vo MpPoomAbeLeg yla To KABe
AKPO KoL TEAOG TO MevTAmAoUV opllOvTlo AAa OTIOU KOl €KEL paypatonotiOnkav TpeLg
npoomndBeleg. Emiong, mpayupatonow®nke kot n dokwaocia tng peEylotng taxvtntogO -
80m. 2tn ocuvéxela (6eUtepn NUEPA UETPNROEWV) LETPNONKE N LOXUC TWV AVW AKPWV LE
Sladopeg Latpikeg pmadeg (1 kg, 2 kg, 3 kg, 4 kg & 5 kg) and edpaia BEon. TENog, tnv Tpitn
nuépa, aflohoyndbnke n péywotn SUvapn Ot TIECELS Opl{OVIIOU TIAYKOU KAl OTO
napdAAnAo kaBwopa pe TNV Eupecn LEBodo. AnAadn, eKTEAECTNKAV ATIO TPELG EWG TEVTE
enavaAnPeLg kaL otn ocuvexela urtohoyiotnke n 1 MAE. Katd tn StdpKeLa TnG MELPOAUATIKAG
Tieplodou oL PETPAOELS paypatonotiOnkav cuvoAlkd 3 ¢opég. 2tnv apxn (T1) petda to
MECOKUKAO TNG SUVOUNG KAl 0TO TEAOG TOU LEGOKUKAOU TNG SUVAUNG - LoXVOG. OL LETPNOELG
yla OAEG TIG XPOVIKEG OTLYMEG (T1, T2 & T3) mpayupatomowi®nkav pe tv idla oepd.
ErunpdoBeta, oto TEAOG TOU MpoypApUATOq TtapEpBacng, 6AoL ol aBANTEG CUMTARPWVAV
TO EPWTNHUATOAOYLO Ve,

O €fomAlopdg mou XPNOLMOTIORONKE ATOV OAUMTILOKEG WUTMAPECG, HNXAVAUATO
OVTLOTAOEWV, LATPLKEG UMAAEG, KouTld 30 cm Ko epmodia. Tig emMOUeVEC LEPEG akoAoUBNnoEe
TO pOypappa mapepBaong tou 1°° unva (4 eBSoudadec) mou eixe wg otdX0 TNV AVENGCN TNG
Suvapung twv aBAnTwv. H évtaon twv aokAoewv yla kaBe aBAntr kaboplotnke amno To teot
1 MAE. Mg tnv olokAnpwon Twv TPomovnTikwy Hovadwv tou 1°Y pecokuklou (4
eBéouadeg) akolouBrioe pla petaPoatikn €fdoudda, otnv omola E€ywvav OAa Ta
npoavadepodueva teot  (evdldpeon petpnon, T2). Ta otowela emipdpuvong tou

TIAPEUPATLKOU TTPOYPAKUATOG TOU 2°Y pecokukAou (4 eBdouddeg) kabopiotnkav ek vEou
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KaBw¢ TO A0KNOLOAOYLO KaL O 0TOXOG TOU TPOYPAUUATOS RTAV N avénon Tng LoxVog. TEAOG,
TO TPOYpOUUa OAOKANPWONKE UE TG TEAIKEC UETPROELS (T3) TWV OUMUMUETEXOVTIWV. TO
nipoypappa mapéupaong sixe dtapkela 40 - 45 Aemtd Kot mpaypatonolndnke 2 ¢opég /
eBoopndda petd TNV Kavovikn Tpomovnon twv abAntwv. TnpAbnke n apxn Tou
HOKPOXPOVIOU TIPOYPOUMUATIOMOU KAl N apxf TNG OTOMLKOTNTOG Kal TNG nhAwkiog. Ta

QVAAUTIKA TTPOTIOVNTIKA Tipoypappata ¢aivovrat otov Mivaka 1.

2.3. Npoéypappa napéupaong

To mpoypappa nopepfacng oxedlaotnke cUUPwWVA LE TNV OPX) TOU TEPLOPLOKOU
Vv €apwvn nepiodo kat cupdwva e TG odnyieg yla TNV pakpompoBeoun abAntikn
avamtuén twv epnBwv abAntwv. To mpoypappa moapeufacng Atav Lo yia 6Aoug.
JUYKEKPLUEVA, XpNnoLUomolBnke To KAAOIKO HOVTEAO Teploplopol. H Sldpkela tou
Tipoypappatog mapeuPaong ntav 8 gBdouddeg kal xwplotnke o€ 2 PLECOKUKAOUG e
SLadopeTIKOUG TPOTOVNTIKOUG OTOXOUG. O TPWTOG HECOKUKAOG €LXE WG OTOXO OTNV
avamntuén tng Suvaung HEow tnNg avEnong Tou Oykou Kal o SeVUTEPOG LEGOKUKAOG EXEL WG
OTOXO TNV avamntuén tng Suvaung - LoXVOG LECW TNE TPOOSEVUTIKNA G LElwang Tou GyKoU TNG
npomndvnong, TG avénong tng éviaong Kat tnv avamtuén tng duvaung - woxvog. MNa Tov
HECOKUKAO TG Suvapng mpaypatonow)dnkav 0o mpomovnTKeEG povadeg Tnv edopdda
mou n Sudpkela toug NTav 40 — 45 Aemtd, kat mepAdpBavav povoapBpLKEG AOKNOELG,
TIOAUOPOPLKEG ALOKNOELG, OLOKNOELG KOPUOU KOl OLOKNOELG EUAUYLOLOG KOl KLVNTKOTNTAG.
211G TOAUPOPLKEG AOKAOELG OL 06NnYyleg Tou 60ONKaAV ATAV Va EKTEAECTEL CUYKEKPLUEVOG
oplOpog enavaAnPewv kot to Poptio ATav KATAAANAO WOTE va €KTEAECTOUV Ol
npooxedlaopéveg emavornelg. To poptio avéavotav pévo otav ATV anapaitnto wote
va enteuxBouv ol mpokaBoplopeveg emavoAnPelg. Ocov adopd To AoKNOLOAOYLO TOU
KOpUOU, XpNnoLomoliOnkav SUVOLKEG ALOKNOELG, EVW N ACKNON Lol TNV EVAUYLGLOL KOl TNV
KLVNTIKOTNTA €yLvav o€ OAO TO CWHA KAl Kupiwg otnv dpBpwaon Tou Loyiou.

Oco adopd TO HECOKUKAOTNG Ouvaung - oxvog, TO TPOYPAUUA
napéupaong npayuatornoidnke 2  ¢dopeg tnv €BSoudda ywa 40 - 45 Aemtd
kat mepAapupave ocuvOeTeG aokNoeLS. AnAadn, adol oL aBANTEG ekTéAETAVY 4 emavaARPELg
napdAAnAou kaBiopatog, otn ouvéxela ektéAlecav kalt 4 kABeta AApaTa MAVW oo
eunodia. O otdX0G TOU CUYKEKPLUEVOU HECOKUKAOU ATav N avénon t¢ Suvaung - Loxvog

kat 8§60nke €udaon oto ypriyopo pubuod ektéAleong tng Aoknong. KAMOLEG TTPOTIOVNTLKES
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HOVASEG €lxav WG 0TOXO TNV EVEPYNTLKA QMOKATACTAON TwV ABANTWY, EVW 0TO TEAOG KABE
MECOKUKAOU oL aBANTEG CUMMETEXAV O KATOLo aywva. OAEG oL TPOTIOVNTIKEG LOVASES
npaypoatonolOnkav umod tnv emifAedn kot kaBodriynon emayyeApatia mpomovnth

¢duoLKnG Kataotaong.
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Nivakag 1. Mpoypappa mpomnovnong mou akoAouBnoav ot abAnTeG katd TNV SLapkela Twv 8 eBSoUAdwVY. To eEELSIKEVLEVO TIPOYPAUA TIPOTIOVNONG SUVANG

KOLL LOXUOG ME OVTLOTACELG TAPOUCLALETAL TIG NUEPEG Tpitn Ko MEpmTN.

KOPUO.

O0OKNOELG KOPUOU.

EBSdopada 0 ApXIKEG petpriosig T1
1°¢ MeooKukAOG: AUvapn Ko LoxUg
Asutépa Tpitn Tetaptn Népumntn Napaokeun Zapparto
EBdopdda 1-2 | H mpordvnon | 1.NapdAAnio H mpomnovnon | 1.MNEcelg opilovtiou | 1.Pigelg Latplkng | Evepyntikni
OTOXEVE OTNV | KABLOMA e UmApa | OTOXEUE otV | TIAYKOU pE prdpa 3 | prtdAag aro KATtw Kal | qriokatdotaon n
e€elSikeupévn | 3 sets x 8 reps | efeiSikeupévn | Setsx 8 reps(75%). | mpogramiow 2sets X | onoig  mepieiye
, , 2.KwmnAatwky  oto | 8 reps .
eAtiwon t (75%). )\ , OUTLKE a
g ) e 2.EKTAOELC g "EleI'] e unxavnua 3 sets x 8 | 2.AApa veu $opag x oraK q' Kt
erluéoonc o€ TeTpOKEDAAOU OTO erluéoonc’ O | reps. 6 reps. 6uva’uu<eq
KaOe Unxévnuo 4 sets x KABe QVWVIOHA | 3 Migoelc Wpwv oto | 3. MoAamAd dipata | dLATACEL,
aywviopa 10 reps. avtoxng, punxavnuo 3 sets x 8 | (mevtamholv) x 6 | QAOKAOELG
OVTOXAG, 3.MpoBoAEC pE TO | NHLAVTOXAS, reps. reps. Llooppormiag Kal
NULAVTOXAG, | EVA TIOBL HE UMAPA | alpdtwy  Kal 4'K?‘“'~|JELC 4. AA“'O‘W TAvVW amo | ynTikdTNTAC.
CAUATIOV Kol amnd mdyko 3 sets x TayUThTac. dwedawv otnv | 5 epnodla x4 reps x 2
, 8 reps. tpoxaAia 3 sets x 10 | sets.
TaxutnToc. ) .
4.ApCELC reps. 5. Erutayuvoelg x 8
VQOTpOer]u'lOU 5.EKT(’10'ELC reps.
oto pnxavnua 4 TpIKEPaAWY ot
sets x 15 reps. tpoxoAia 3 sets x 10
5.A10dopeg reps.
QOKACEL Yl TOV 6. Awadopeg

EBSdopada 3-4

H mpondvnon
OTOXEVE OTNV
e€eldlkeupévn

1.NapdAAnAo
KaBlopa pe pnapa
3 sets x 6 reps
(80%).

H mpomndvnon
oTOXeEVE  OTNV

e€eldlkeupévn

1.Méoelg oplfovtiou
TAykou He pmapa 3
sets x 6 reps (80%).

1.PideLg LOTPLKAG
UITAAQG OO KATW KO
Tpog ta miow 3 sets x
8 reps.

Tnv  televtaia
eBdouada ol
0OANTEG
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BeAtiwon tng

2.Extdoelg
teTpakedpdAov oto

BeAtiwon NG

2. KwmnAatky oto
unxavnua 3 sets x 8

2. AApa veu dopag x
10 reps.

oUMuEeTElYQV OE

eniboong oe enidoong o€ QY WVEG.
KGO Hnxavnpa 4 sets X | 40e ayGviopa | rePs- 3. NoA\amAd dApata
ayivioua 10 reps. avioxfic 3.M€oelg wpwv oto | (mevtamAovv) x 8
) 3.MpoBoAég pe 1O " unxavnua 3 sets x 8 | reps.
QvToxns, €va TOSL Pe pumapa AHLVTOXNS, reps. 4. AA\pata mavw amno
NULoVToxng, ortd Tayko 3 sets x | CAHATWY KO | 4 Kappelg 5 gumodia x 4 reps x 3
oApAaTWY  Kal | 8reps (2 | TaxvtnTog. Swédaiwy otnv | sets.
TV TNTOC. Bdoudadeg). tpoxaAia 3 sets x 10 | 5. Emtauvoelg x 10
4.Ap08tq reps. reps.
yootpokvnuiou 5.Ektdoelg
0TO unxavnua 4 TPKEDAAWV otn
sets x 15 reps. tpoxaAia 3 sets x 10
5.Aladopeg reps.
O0OKNOELG KOPUOU. 6.A1adopeg AOKAOELG
KopuoU.
EBdopada 5 Evéiapeon pétpnon T2
2°SMeoOKUKAOG: AUvapn Ko .oxUg
Asutépa Tpitn Tetaptn Népumntn Napaokeun Zapparto
EBdopada 6-7 | H mponovnon | 1.HukdBwopa pe | H  mpomovnon | 1. Ztpidipo (75%) kat | 1.Pidelg LatpLkng | Evepyntikn
otOxeve oTnV | MApa Kot GAUOTa | gtdyxeve  otny | AApata Baboug amo | undag and KATw KAl | arokatdotoon n
£€ELBIKEUEVN TIAvw amo eunodia £EELBIKEUEVN kouti 30 cm 4 sets x 4 | TTPOG Ta Tiow 3 sets X | g0 nepleixe

BeAtiwon tng
eniboong oe
KAOe
aywviopa
QaVToxng,

(85%) 4 sets x 4
reps (Complex).

2. AA\pota HE
umapa Kol pigelg
LATPLKAG  MTAAQG

nmawvw amd 1o

BeAtiwon NG
enidoong o€
KABe aywviopa
QaVToxng,
NULAVTOXAG,

reps (Complex).

2.Meéoelg opovtiou
TAykou He pmapa 3
sets x 4 reps kat
plpeLg LOTPLKNAG
UMAAQG omd  TOo

8 reps

2. AApa dveu dopag x
10 reps.

3.MoAAamAd dApata
(mevtamAolv) x 8
reps.

OTOTLKEG Kall
SUVOLLLKEG
Slatdoelg,
OOKAOELG
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NHLOVTOXNAG, KePAAL 3 sets x 6 | QGApATWY kat | ot0og 3 sets x 6 reps | 4. AApaTa TAVW oo | Loopporiag  Kal
alpdtwy  kau | reps (Complex). TaxUTNTOG. (Complex). 5 eunodlax4repsx3 | kwnukdtnrac.
TaxUTNTac. 4.Aqdopeg 3.Alddopeg aokoeL | sets.
QOKGELG KOPHOU. KOpuoU. 5.Emrtaxuvoelg x 10
reps.
EBSopada 8-9 | H mponovnon | 1.HukdBwopa pe | H  mpomovnon | 1.Ztpipo (75%) kat | 1.Pidelg Llatplkng | Tnv  televtaia

OTOXEVE OTNV
e€eldlkeupévn
BeAtiwon tng
eniboong oe
KAOe
aywviopa
QavToxng,
NULAVTOXAG,
OApATWY  Kall
TaxuTnTag.

UIapa Kat GApota
TIAvw amo eunodia
(85%) 4 sets x 4
reps (Complex).

2. AA\pata HE
umapa Kol pigelg
LATPIKAG  MTAAQG
mavw amnd 1o
kKedpAAL 3 sets x 6
reps (Complex).
4.Aqdopeg
O0OKNOELG KOPUOU.

otOXeVE  OTNV
e€eldlkeupévn
BeAtiwon NG

enidoong o€
KABe aywviopa
QVToxng,

NULAVTOXAG,
OAMATWY Kol

TaxuTnTo .

aApata Baboug amd
kouti 30 cm 4 sets x4
reps (Complex).
2.Meéoelg opldvtiov
TAykou He pmapa 3
sets x 4 reps kat
plpeLg LOTPLKNAG
UMAAQg omd  TOo
otnBog 3 sets x 6 reps
(Complex).
3.Alddopeg aoKAOELG
KopuoU.

UITAAQG OO KATW KO
Tpog ta miow 3 sets x
10 reps

2.AApa aveu dopag x
10 reps.

3.MoA\amAd dApata
(mevtamAovv) x 10
reps.

4. AApata mavw amno
5 epnddlax 5reps x 3
sets.

5.Emtayuvoelg x 10

reps.

eBdouada ol
0BANTEG
oUMuETElYQV OFE
QY WVEG.

EBSdopada 10

TeAwkn pétpnon T3

ITa AApata pe prdpa ot avépeg xpnotponolovoav prapa 20 kg, evw ot yuvaikeg pmapa twv 15 kg. Ot pielg pe tatpiki pnala yivovtov

HE umaAa 3 kg yla toug avdpeg Kat 2 kg yLa TLG YUVALKEG. 2T 2° HECOKUKAO, OAEG OL ALOKNOELG Yivovtav Ue Tnv peylotn duvartn taxvtnta. H

nipomnévnon tng Napaokeung nTav idla yla dAouc.




2.4. Nepypadn LETPAOEWV KoL Opyava LETPRONG
2.4.1 EpwtnpatoAdylo sveéiag

Mpwv oamd TtOo Tmpoypaupa mapéupfaong ot 0BANTEG OCUMMARPWVAV TO
EPWTNUATOAGYLO evelia. Eva epwTnUATOAOYLO TO OTolo £lXE 6 MAPAUETPOUG OXETIKES LUE
SLadopeg mruxeg TNG LwNG Kal TG VYELaG. To CUYKEKPLUEVO EpWTNHATOAOYLO aLoAoyEl TNV
61aBeon, tnv moldTNTa TOU UTtvou, To eMinedo evépyeLag, To KABUOTEPNUEVO HUTKO TtOVO,
™ Statpodn TG mMponyoULEVNG NEPOG KaL TO eTtimedo Tou ayxous. BaBuoloyeital and to
1 péxpLkaLto 5, (6mou to 1 ATav n XEPOTEPN AmAvVINOoN KaL To 5 n KaAUTEPN) Ko amoTeAEL
€VaL XPNOLLO Epyaleio yla TV mapakoAoUBnon tng puokng kat PuxoAoyLKNG KATAOTOONG
Twv abAntwv / tpwwv. Ohot ot abAntég eixav efolkelwBel kal evnuepwOel ywa TNV
CUUTTANPWON TOU EPWTNLATOAOYLOU TIPLV OTTO TNV EVaPEN TOU TIPOYPAUATOG TTAPEUBAONG.
TéNog, n ouvoAwkn BaBuoAoyia anod to epwtnUAToAOyLo UTIoAoyiotnke abpoilovtag ta €L
otolxela kat ot PaBuoloyieg pe v uPnAotepn TR avtavokAoloav ot KAAUTEPO

avTiAnmto enimedo gveiag.

2.4.2. IWHATOMETPLKN afLoAdynon

H owpoatopetpikr) afloAdynon Oegnxbn oTlg €yKaTtooTACEL TOU ANUOTLKOU
otadiou Xiou. ZTNV CUVEXELD, UETPNONKE TO CWHATIKO AVACTNUA, N CWHOTKA Hala, To
UAKOG KOPUOU, TO MAKOG OKEAOUG Kat uTtoAoyiotnke o AMZ. Mpwv amnod tnv €vapén KAOe
HEtpnong kat Sokipaciag mapexovrav oto dokipalopevo cadeic odnyieg. Ta Opyava kabe
Hétpnong Babpovopouviav mpwv and tnv évapén kot n Sleaywyn Twv UETPHOEWV
opyavwOnKe PE TETOLO TPOTO, WOTE VA TIAPEXETOL OTO SOKLMOAIOUEVO €EOLKELWON UE T
opyava Kal TG LETPRoeLG. OL CUYKEKPLIEVEG UETPNOELG Tpayatonotidnkav otnv apxn

(T1) kat oto téAog Tou npoypappatog (T3).

2.4.3. Métpnon cwpatikol Bapoug

H pétpnon tou owpatikoU BAPOUG EYLVE KOTA TG TIPWLVEG WPEG ME TN XPNON
dopntAG nAektpovikig Tuyapldg akpiBeiag (Tanita BC - 545N, Amsterdam, Netherlands),
n omoia daBtel akpifela pérpnong 0,1 kg, SnAadn pnopel va aviyveuoeL TTOAU ULKPEG
Sladopég oto0 cWHATIKO PBapog. O dokipalopevol dev popayav umodAupata kat To

OWMATLKO BAPOG ATAV KATAVEUNHEVO Kal oTa 2 TodLa.
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2.4.4. Métpnon UYoug

To UYog alodoynBnke Katomv NG a§LOAOYNonNG Tou CWHOTIKOU BApOUG HE TO
avaotnuopetpo (Seca, 206, Humburg, Germany) to onoio petpdet pe akpifela 0,1cm,
e€aodaiilovtag vPnAn akpifela otn peEtpnon tou VYouG. H pETpnon €yve Xwpig oL
Sokipalopevol va popave umodnpata kot INTABNKE val €XOUV EVWUEVEG TG GTEPVEG KOl

Tautoxpova n mMAATn va BplokeTal o emadn e TO OVACTNUOMETPO.

2.4.5. Métpnon Kopuou

H pétpnon tou kopuou afloloynBnke pe pa amAn petpotawvia (Seca, 201). H
HEtpnon éywve amnd kabiotn B€on kal petpnBnke amd tnv Kopudn Tou Kpaviakou BoAou
HEXPL KaL To emimedo TG €6pag Tou KaBlopatog. OL CUMUETEXOVTEG ETIPETIE VOL KPOTAVE TO
kKePAAL oe opllovtio eminedo kol Ta loxia Kal oL WUOTAATEG va e€pAmtovial otnv

Katakopudn emipaveLla Tou Tolxou pe ta yovata va Bpiokovtal otig 90°.

2.4.6. Métpnon okéAoug
H pétpnon tou okéloug afloloyrnOnke pe pia avehaotikn pelovpa (Seca, 201). Ot
aOAntég Bplokoviav oe Umtia BEon kal HETPAONKE amo TNV Avw Tpdobia Aayovia

akavOwdeg anmoduon HEXPL KAl ToV E0w odupo.

2.4.7. YmoAoylopog deiktn paag cwparog (AME)

O AMZ givat évag Selktng mou xpnoLLoTIoLeLTaL yLa va al§LOAOYOEL AV KATIOLO ATOO
€xeL duoLloloyLko Bapog i eivat urtepPapo ) maxVoapKko. And T OTLYUA IOV LETPRONKE TO
QVAOTNUA KAl TO CWHATIKO BAapog Tou abAntr, umoloyiotnke o AMZI pe tov €€1G TPOTO:

AM3: kg / m2.

2.5. Aokipaoieg eAéyxou PpUCIKAG KATAOTACNG

Tnv (6L0 HEPAL LETA TNV CWHATOUETPLKA a§LOAOYNon oL aBANTEG payatonoinoav
TG Sokuooieg tTwv OAPATWY Kot tou SpoOpou toxutntag. Katomwv plog ocUvtoung
npoBéppavong (10 Aemtd) omou mepleAdBave xoAapo TPEELUO, OTUTIKEG KAl SUVOLKEG
Slataoelg oL aBAnTéG Eekivnoav Tig SoKIUAoieg TwV aApdTwy Kot Tou §popou Taxutntag 0
—80m. Katd tnv Ste€aywyn twv oplloviiwy aApdtwy kabwg tng Sokipaoiag tng taxluTnTog

oL aOANntéG Xxpnotomolovoay eEelSIKEVUEVO aBANTIKO uTtodnua otifou. Kab’' 6An tnv
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SlapKkela Twv SOKLHACLWY TtapEXovVTaV ouvexng mpodoplky avatpododotnon wote va

UTLAPXEL LEYAAUTEPN TtapaKkivnon yla pia KaAutepn enidoon.

2.5.1. Opulovtio aApa pe ta Svo nodia

MNna tnv aflohoynon twv oploviiwy aApdtwy aveu ¢opdg oL abAnteg €AaBav Tig
anapaitnteg odnyieg kat kabLoav oto onpeio ekkivnong pe dtdotacn twv nodlwv nepimou
000 TO AVOLYHA TWV WHwV. O 0TOX0G TNG CUYKEKPLUEVNG Sokipaoiag tav ol aBAntég va
KAVOUV KAUYN TwV TIoSLWV PE TAUTOXPOVN aLwpPnon TWV XEPLWV TIPAYLATOTIOLWVTAG 000
1o Suvatov PeYOAUTEPO AAMA TIPOG T EUMPOC. ZTtoug abAntég d0Onke n obnyia va
ompwéouv 000 To Suvatov mLo duvata Kal tornoBetnOnkav onpaieg otNV AUUO WOTE OL
aOANTEG va TTopaKLVoUVTaAL 0G0 TO SUVATOV MEPLOCOTEPO WOTE N EMOUEVN TIPOoTIAOELa va
elval kaAUtepn. H amootaon HeTPNONKE PE pLa aveAaoTikr Heloupa oo TO0 onNUEio Twv
SakTUAWY TwWV TIOSLWV KATA TNV OTLYMA TG amoyeiwong LEXPL TNV omicBbia emadn tng
TITEPVAG ME TNV Appo. Mpaypatono)Bnkav TPELS MTPOOoTIAOELEG e Eval AETTTO QVATIAUONG

yla kaBe mpoomnabeLa.

2.5.2. Opulovtio aApa pe to éva todL (6&€i - aplotepad)
Mo tnv afloAdynon tou AApatog aveu ¢popag pe povomodikn otiplén n dtadikaoia
TIou akoAouBnBnke Atav n Bl pe TNV Mapamdvw pe tnv Stadopd OtL oL abAnTEG

Bpilokovtav oe povomodikn otnpLén kat §60nkav 2 mpoondbeLeC.

2.5.3. NevtamAolv opt{ovtio AApa

Mo tnv a§loAdynon tou neviamAouyv ot aBAnTég kat ol aBARTPLEG EEKlvouoay Tiow oo
HLOL CUYKEKPLUEVN YPOUMN oTnVv omoia eixe tomoBetnOel n pelovpa. Ol CUMUETEXOVTEG
gekvovuoav pe ta dUo modla mapAdAAnAa Kot otav Atav €Tolol, ekvoloav Kat ékava 4
AApata xwpig kapia avon avapeoa Kat npoonadbwvtag va kaAupouv 6co tov Suvatov
HeyoAUTEPN amootacn. O MEUNTOG SLOOKEALOUOG ATAV KOl N TTPOoYeilwon Tou abAnTAg oto
oKAuua pe ta Svo modla. To dApo UeTpnOnke amd TNV ypauun €KkKivnong UEXPL TO
televtaio xvog emadng TG MTEPVOG PE TNV AUMO TOU OKAMpatog. O kaBe abAntrg

ektéAeoe 3 mpoomdBbeleg pe SUo Aemtd avanauong yla kabe mpoondbela.
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2.5.4. Aokipaoia taxutntag0—-80 m

MNa tnv dokacia tng taxutntag twv 0 — 80 m xpnotluomnotidnkav pwtokuTTapa
tomou Witty Photocells Microgate Bolzono, Italy. TomoBetiBnkav Ttpelg TUAEG
dWTOKUTTAPWV Yyl TNV LETPNON TNG emttdyxuvong (0 — 20 m), yia tTnv ¢Adon TNG HEYLOTNG
Toxutntag (20 — 80 m) kat yla tTnv cuvoAlkn anootaocn (0 — 80 m). Exovrag w¢ odnyla va
gekvioouv OMOTE €lval €toldol, UETPAONKav oL mapandvw oamootdaocels. Kat ot dvuo
T(POOTIABELEG TTOU TIpayATOTOWONKAY NTAV UEYLOTEG Kal oL aBAntég otapatnoav 1 m
META TNV TEAeUTOLA TTUAN WOTE VA TEPACOUV UE HEYLOTN TaxUTnTa. MNa tnv dte§aywyn twv
anoteAeopATwY xpnotponoldnke n koAvtepn enidoon. MapdAAnAa toug mapExovtav
OUOTNUATIKEG 06nyleg kal dlapkr evBAppuven, TPOKELEVOU va emteVXBel n BEATLIOTN

aBANnTKA enidoon.

2.5.5. Pipeg latpikig pndAag ano dpaia Oéon

Tnv 8eUtepn NUEPA TWV UETPAOEWV agloAoynBnke n LOYXUG Twv Avw akpwv. lNa tnv
ouyKekpLpévn Sokipaoia xpnowuomnotnOnkav tatpkeg uraleg (1 kg, 2 kg, 3 kg, 4 kg & 5 kg)
Kol Lot LETOAALKN peloUpa yla TNV HETPNON TG KABe piPng. OL cuppetexovteg adotou
akoAoUBnoav pLa oAtyolemtn poBepuavon, amno edpaia B€on kat pe ta modla TeEviwpeva
Kall TNV TIAATN VA aKOUUTtAEL o€ otabepo onpelo, EAafav odnyieg wote va pifouv 000 Lo
HOKPLA UTTOPOUV TNV LOTPLKH UITAAQ XPNOLLOTIOLWVTOG TO EMAVW UEPOG TOU cwiatog. Ot
0OANTéC / TPplEG €mpeme va KpATHoouv otaBepd TOV KOPUO WoTe va amodpeuyxOel
omoladnmote evepyomoinon Tou HUikoU CUCTAMATOG TOU TIUPAVA TTOU OTNV CUVEXELD Ba
odnyouoe og kAP n Tou KoppoUL. H amdotacon rmou kataypddnke ATAV amo Tov Toixo HExpL
KAl TO onuelo Tou Emedte n TPk pmaAa. AdBnkav dUo TpoomdBbeleg pe Eva AemTo
avamnouvong petau twv kabe pihewv. H xprion twv medicine ball éywve pe Tuxaia oelpa
wote va anodpeuxBel To pavopevo evepyomoinong amno tnv pia pidn otnv aAAn. Katd tnv
Slapkela OAwv Twv piewv §60nke mpodopikn avatpododdtnon wote va entteuxbouv

KAAUTEPEG TIPOOTIADELEG,.

2.5.6. ALoAdynon pEyLotng Suvaung
Tnv Tpitn nuépa €yve n afloAdynon tng 1 MAE yLa Tig IESELG 0pL{OVTLOU TTAYKOU
Kal yLo To TtapdAAnAo kabiopa. OL CUPUETEXOVTAG EEKivnoay TIPOBEPOVON LE IO UTtdpa

15 kg kat otnv ouvéxela to doptio auéndnke MPooSeuTikd PEXPL va eKTEAECOUV 3 — 5

30



enavoAnPeLg péxpt HUTKAG Komwong. H 1 MAE umoloyiotnke gupeca péow tng e§lowong
npoPAePnG, cuUPwva pe TNV pEBoSo Twv Mayhew et al. (1992) kat Wathen (1994) ko oxL
He tnv aupeon dokwaoia tng 1 MAE. To mapdAAnlo kaBwopa aflodoynBnke 15 Aemtd
apyotepa. MNa tov KaBopLlopod Tou e€atopkeupevou Baboug kabiopatog xpnotponolltnke
gva eunodlo, to omoio e€aodalile OTL oL pnpotl Twv abAntwv Atav TapdAAnAoL Ye TO
€6adog oto KatwtePO onpeio TNG kivnong. Omwg Kal oTLG TILECELG OpL{OVTLOU TIAYKOU E€TOL
Kal oto mapAaAAnAo kaBiopa n mpoBépuavon €ywve pe pla pmdpa twv 15 kg kat otnv
ouvexela to doptio auéndnke otadlakd pexpL va emteuxboulv oL 3 — 5 emavaAnyelg. e
OAn TNV SLapkeLa TNG afloAdynonG UTHPXE CUVEXELG ETILTAPNON YLOL TNV CWOTH EKTEAECN TNG
TEXVIKAG KOL UTIAPXE OUVEXELG evBAppuvon wote va emteuxbel n péylotn Suvartn
npoomadBdela. Ta KpltApla yla pla emtuxn nmpoomnabela Atav n oAokAnpwon twv 3 — 5
eEMAVOANPEWY UE OWOTH TEXVIKA €VW w¢ amotuxia oplotnke n amMwAELQ TNG CWOTAG

TEXVLKNAG KaL N aduvapia oAokANpwong Twv enavalfPewy.

2.6. ItatloTikn avaluvon

OAa ta dedopéva mapouotdlovtal we LECOL OPOL KAl TUTILKEG AOKALOELG Evw OAa
ta Sebopéva  eixav kavovikoétnta oupdwva pe TO Teot Kolmogorov Smirnov.
XpnowomownOnke availuon Stakupavong pe emavalapfavopeveg petproets ( ANOVA one
— way repeated measures) KoL OTOU UTIPXOV OTOTIOTIKA ONUAVTIKEG SLadopEg
xpnoluomnowBnke o €Aeyxog Bonferronni yia tig xpovikég otypég T1, T2 & T3. EmutAéoy,
xpnotwpomowBnke T - Test yla e§aptnuéva delypata yla va eéetaotolv ol Sladopeg oto
epWTNUAToAOyLo euetiag kal oL mocootiaieg Stadopeég T1 —T2 & T2 - T3. M TIG LETPAOELS
TIOU €yvav povo otig teptodoug T1 kat T3 xpnotpomnotiOnke n avaluon T - Teot o€ {evyn.
YroAoyiotnke eniong to puéyebocg emidpaong Hedges g. MNa tn Slepelivnon Twv CUCKETICEWY
XpnoluomnolBnke o cuvteAeoTnG cuoXETLoNG r - Pearson. OAa ta 6edopéva avaluOnkav pe

10 SPSS - 30 evw 1O eMinedo onpavikotntag opiotnke og p< 0,05.
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3. ANNIOTEAEZMATA

3.1 AnoteAéopata ano TG ANAVINOEL 0TO EpWTNHATOAAYLO sveiag (1 - 5)

Anoé v avaAluon twv Sedopévwy BpEBnKe OTATLOTIKA onuavTikh dtadopd, ,oxedov
0€ OAEC TIG EPWTNOELG EKTOG amo TNV Statpodn (oxnpa 1). Mo avaAuTikd, 6Aot oL uTtoAoLrol
Oeikteg gvetlog auvénbnkav onuavtikad Katd tnv nepiodo mpomovnong dSuvaung — LoxVog
KatL mou Seixvel Tn BeAtiwon tng guefiog Twv abAnTwy / TPpLwv MANcLalovtag mpog TNV
OYWVLOTIKN Tteplodo. OL oTaTIOTIKA onuavTtikeg Stadopég ntav otnv dtabeon (t = - 5,586,
p =0,001, g = - 1,325, peydho péyebog enibpaong), otnv molodtnta Tou Unvou (t = — 4,502,
p =0,001, g = - 1,068, peyalo péyebog enidpaong), ota enineda evépyelag (t = - 3,534, p
=0,003, g = - 0,839, peyalo péyebog enibpaong), oto puiko movo (t=- 7,199, p = 0,001, g
= - 1,708, peydho uéyebog enidpaong) katL oto ayxog (t = - 5,154, p = 0,001, g = - 1,223,
HeyaAlo peyebog enibpaong). Evw otnv dtatpodn tng mponyoupevng pépag dev BpéBnke
OTATLOTIKA onuavtkn dtadopa (t=1,381, p =0,187, g = 0,328, Hikpo péyebog enidpaonc).
ErumAéov, n ouvoAikn BaBuoloyia twv avadopwyv svediag £6ele OTATIOTIKA ONUAVTLKN
Stadopd petagu twv dUo pecokUKAwWY (SUvapun: 22,7 + 1,7 AU évavtl tng Suvaung— Loxvog:

25,5+ 1,7 AU, p=0,001, g = - 1,285 peyaho péyebog enidpaong).
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IxAua 1. Z0ykplon petafl Tou PecOKUKAOU tnG Suvaung kat tng Suvaung - woxvog (*
OTATLOTIKA onUavTtiki Stadopd pHeTall Twv U0 HECOKUKAWY)

32



3.2. AnoteAécpata anod TG AVOPWITOUETPLKEG LETPROELG

To cwpatikd Bapog mapépeve apetapAnto amno 56,5 + 10,4 kg o€ 56,7 + 10,3 kg
XWPLG va UTAPXEL OTATLOTIKA onpavtkn dtadopa (t =- 1,379, p = 0,195, g = - 0,339). 210
OWMOTLKO avaotnua dev mapatnpnbnke Kapio otatiotikd onpavtkn dtadopd p = 0,333
amo tnv xpovikn otyun T1 otnv T3 (167,2 £ 0,7 cm). Oco adopd To PAKOC OKEAOUG Sev
Atav duvatdv va UTIOAOYLOTEL OTATLOTIKOG EAeYX0G KOOWE OL TIUEG ATAV TIAVOUOLOTUTIES
HETAEL Twv OUO XPOVIKWV OTWYMWV Yeyovog mou Oeiyxvel mARpn otabepdtnta tng
HETAPANTAG. EMUTAEOV, KOL ylot TO UAKOG TOU KOPUOU O€V UTIAPXEL OTATLOTIKA ONUAVTLIKN
Stadopad p = 0,333, g = - 0,250. T€Aog yla tov AMZ Sev BpEONKE OTATLOTIKA ONUOVTLKA
Sladopd p = 0,115. H Slacmopd napéueive oxetikd otabepn T1 : 20,13 + 2,91 kg / m? kaut
T3:20,33 £ 2,99 kg / m? pe puéyebog enidpaong g = - 0,418 (Mivakag 2).

Nivakag 2. AMOTEAECUATO OO TLG METPNOELS TOU CWUATLKOU BAPOUC, TOU CWHOTLKOU
QVOAOTAUATOC, TOU HAKOUG OKEAOUG, TOU UAKOUG KOPUOU KOl OMOTEAECHOTA
ard ToV UTIOAOYLOWO Tou AMZ.

ANOPQMOMETPIKEZ METPHZEIZ T1 T2
Zwpatko Bapog (kg) 56,5+ 10,4 56,7 £ 10,3
ZWHATKO avactnpa (cm) 167,2+0,7 167,2+0,7
MnkKog okéAoug (cm) 64,31+22,88 64,31 +22,88
Mnkog Kopuov (cm) 39,70+ 19,13 39,70+ 19,13
Aciktng Malag Zwpoatog (kg / m?) 20,13 +£2,91 20,33 £ 2,99
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3.3. AnoteAécpata omd TG SOKLHAOoiEG TwV aApdtwv aveuv ¢opdag Kol Tou
nevranAolv

Ztnv doklpaoia Tou AAPATOG O€ UNKOG AVEU GOPAG UTIAPXE OTATLOTIKA ONUOVTLKA
Stadopad kal ota Tpla Xpovikd onueia T1, T2 & T3 (p = 0,001). H avaAuon dtakvuavon
avedelle OTL UTAPXE onpavTkn enidpaon Tou xpoévou [F(2,14)= 109,564, p = 0,001], e
oAU LPNAO péyebog enidpaong (g = 0,940) kal e mMooooTLaio LETABOAR Ao TNV XPOVLKNA
otyun T1 otnv T2 8,22 + 4,01%, amnd tnv T2 otnv T3 5,18 + 2,20% Ko n cuvoAlki avénon
and tnv T1 otnv T3 Atav 13,84 + 5,12% (Mivakag 3).

ZTATLOTLKA ONUAVTIKN Stadopd UTIPXE Ko 0TV SOKLUAGio TOU AARATOG AveL dopa
HE povorodikn otpLEn tooo yia to el 6oo Kat yla To aplotepd modL. MNa tnv otrpLén oto
6e€l modL unnpye oTaTLOTIKA onuavtikn enidpaon Ttou xpovou [F(2,14)=41,801, p = 0,001],
HE TIOAU uPnAo péyebog enibpaong (g = 0,857). H olykpLon HETAEY TWV XPOVLKWVY CNUELWV
T1 -T2 Atav onpavtiki (p = 0,016), onwg kot petagu T2 - T3 (p = 0,001) kat T1 - T3 (p =
0,001). H moocooTtiaia HeTaBOAr OTNV CUYKEKPLUEVN LETPNON OO TNV XPOVLKA otiyun T1
otnv T2 6,58 + 8,97%, amnd tnv T2 otnv T3 Atav 5,62 + 2,85% kot n cuvoAlkn avénon amnod
v T1 otnv T3 Atav 12,52 + 9,25% (Mivakag 3).

Mapopola mopeia mapatnpnONKe Kal yla To aplotepO MOSL OMOU N OTATLOTLKA
avaAuon avedelée onpavtiki enidpacn tou xpovou [F(2,14)=51,780, p = 0,001] kot uPnAd
uéyebog enibpaong (g =0,857). H olykpLon LETAEU TWV XPOVIKWY CNKELWV Y0V OTATLOTIKA
onuavtiky dtadopd T1 — T2: p = 0,021, T2 - T3: p =0 ,001, T1 — T3: p = 0,001 kat n
noocootlaia petofoin nrtav 5,84 + 7,91%, 5,35 + 2,68% & 11,44 + 7,88% yLa TLG XPOVIKEG
OTLYHEG amo TNV T1 otnv T2, and tv T2 otnv T3 kat and tnv T1 otnv T3 avtiotowya (Mivakoag
3).

TéAog, n okaoia mevtamAoly eixe oTATIOTIKA onuavtikn BeAtiwon. H enidpaon
TOU XpOvou Ntav oAU onuavtikn [F(2,14) = 148,564, p = 0,001], pe vPnAo uéyebog
enidpaong (g = 0,955). EmutAéov, OAEG oL XPOVIKEG OTLYMEG (T1 -T2, T2-T3 & T1-T3) Atav
OTATLOTIKA ONUAVTIKEG (p = 0,001) pe moocootlaieg HETABOAEG yLa TNV XPOVIKA oTiyun T1
otnv T2 3,07 £ 1,36% ano tv T2 otnv T3 1,49 + 0,53% kot amod tnv Xpovikn otyun T1 otnv
T34,61 +1,31% (Nivakag 3).
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Nivakag 3. Enbooelg Twv oplloviiwy aApdtwy (* Ztatiotikd onpavtikn Stadopd petafl
apXLKNG Kal evolapeong petpnong T1 — T2, # otatlotikd onpavtikn dtadopd
HETAEL evdLlapeong Kal TEAKNG HETpnong T2 -T3 kot ¥ OTATIOTIKA ONUOVTLKA
Stadopd petaL apxikng Kot TEAKAG pEtpnong T1 —T3).

AOKIMAZIEZ AAMATQN T1 T2 T3

OpLlovtio aApa pe ta 2 .
2,06 £ 0,29 2,23+£0,26 2,34 +£0,25%*
nodia (m)

OpLlovtio AApa HE TO

6€€i modL (m)

1,81+0,23 1,92+0,22° 2,03+0,23#*

OpLlovtio AApa HE TO .
1,83+0,21 1,92 +£0,22 2,03+0,21%*
apLotePO osdtL (m)

NevtamnAolv opi{ovtio *
9,83+1,09 10,13+1,12 10,28 + 1,12 #*

aApa (m)

3.4. AnoteAécpata and tnv SoKipaoio tng toxuTnTAG
3.4.1 Aokipaoia taxutntag0—-20 m

21n Sokacia tng taxutntag 0 — 20 M UTHPXE OTATLOTIKA oNUOVTLKA Stadopd Kot
ota Tpla xpovikd onueia. OL peécol xpovor ntav T1 (3,72 £ 0,29 sec), T2 (3,50 £ 0,35 sec) &
T3 (3,29 £ 0,39 sec). H enidpacn Tou xpOvou ATAV OTATLOTIKA onuavtiki [F(2,14) = 33,618,
p = 0,001], ue uPpnAo péyebog enibpaong (g = 0,828). Kat ta Tpia xpovikd onueia (T1 -T2,
T2 - T3 & T1 - T3) eixav otatotikd onuavtiky dadopd (p = 0,001). H mocootlaia
HETABOAN amod tnv apxtki otnv evéldueon petpnon (T1 —T2) Atav - 5,94 + 4,68%, anod tnv
evbLapeon otnv teAkn pétpnon (T2 — T3) Atav - 6,05 * 3,21% kot N cuVoALKA avénon TG
taxutntog (T1 - T3) Atav - 11,55 £ 6,43% (ZxAua 2).
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Toxutnta 0-20 m
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—e—Taxutnta 0-20 m

IxAna 2. Meiwon tou xpoévou taxutntag 0 — 20 m. (* Zratiotikd onupavikn diadopd
HETAEL apxXlKAG Kol evoldpeong peEtpnong (T1 — T2), # oTATIOTIKA ONUAVTLKNA
Slapopa petafl evdlapeong kot TeAKAG pETpnong (T2 -T3), ¥ oTOTLOTIKA
onuavtiky Stadopd PeTaly apxLkAg kot TeAKAG pETpnong (T1 -T3), ot pafdol
0PAALATOC AVTILTPOCWTEVOUV TNV TUTLKI arokAlon SD).

3.4.2 Aokipaoia taxvtntag 20 - 80 m

Ztn Sokipacio Tng Taxvtntag 20 — 80 m UMPXE OTATLOTIKA onpaviikr BeAtiwon
a6 T1 (8,67 £ 0,85 sec) otn T2 (8,31 £ 0,88 sec), ano tnv T2 (8,31 £ 0,88 sec) otnv T3 (8,28
+ 0,93 sec)kat amnoé tn T1 (8,67 + 0,85 sec) otnv T3 (8,28 + 0,93 sec). H avaAuon €6site
onuavtiky enidpacn tou xpoévou [F(2,14) = 30,846, p = 0,001], pe vPnAo péyebog
enidpaong (g = 0,828). H otatiotik cUYKPLOoN HETAEL Twv T1 -T2, T2 -T3 & T1 —T3 €deile
onpavtikeg Stadopég (p = 0,001). H mooootiaia petafoAn amd tn xpoviki otyun T1 otn
XPOVIKA otyun T2 Atav - 4,14 + 2,02%, and tn Xpoviki otyun T2 otn xpovikn otyun T3
Atav - 0,47 = 1,96% Kot amo tnVv xpoviki otiyur T1 otn xpovikn otyun T3 Atav - 4,58 +
2,90% (ZxAua 3).
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Toaxutnta 20 - 80 m
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Ixnua 3. Meiwon tou xpoévou taxutntag 20 — 80 m.(* ItatTloTikd onpavikn dtadopa
HETOEL apxlkng kot evdldpeong petpnong (T1 -T2), # OTOTLOTIKA ONUAVTLIKNA
Sladopd petaly evdldpeonc kal TeAKNG pETpnong (T2 — T3), ¥ otaATIOTIKA
onpovtiky dtadopd petafl apxLkig Kot TeEAKNG petpnong (T1 — T3), oL paBdol
0AALOTOG OVTUTPOCWTIEVOUV TNV TUTILKA artdkALon SD).

3.4.3 Aokipaoia taxutntag0—-80 m

210 Spopo taxutntag 0 — 80 m kataypAdnKE OTATIOTIKA onuavtikn dtadopd Kat
OTLG 3 XPOVLKEG OTLYUEC. Mo avaAUTLKA, oL LECEC TLUEG NTav amod T1 (12,38 + 1,12 sec) otn
T2 (11,81 + 1,18 sec) kal nepattépw otn T3 (11,57 + 1,23 sec). H avaAluon dtakupavong
avédelEe onuavTiki KUpLla emidpaon tou xpovou [F(2,14) = 51,581, p = 0,001], pe moAu
vPNAOG péyebog enidpaong (g = 0,828). OAeG oL XPOVLKEG OTLYMEG (T1 -T2, T2-T3 & T1-T3)
elyav otatiotikd onpavikn dtadopd (p = 0,001). Yrtpxe av§non Tng TaxUTNTOG KAl YL TLG
TPELG XPOVLKEG OTIYEG (T1 -T2, T2 - T3 & T1 — T3) moocootiaia petafolin - 4,68 £ 1,96%, -
2,10 £1,43% & - 6,67 + 2,62% avtiotowa (Zxnua 4).
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Toxutnta 0-80 m
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IxAna 4. Meiwon tou xpovou taxutntag 0 —80 m.(* ZtatloTtikd onpavtkn dStadopd petau
apxLKNG Kot evdlapeong peEtpnong (T1 — T2), # otatioTikd onupavikn Stadopd
HeTaEL evdldpeong kat TteAkAG pétpnong (T2 — T3), ¥ OTATIOTIKA ONUAVTLIKNA
Stadopd petafl apxikng kat TeAkng petpnong (T1 — T3), ot paBdol opaApatog
QVTLTPOCWTEVOUV TNV TUTUKN amokAton SD).

3.5. AnoteAécpata and tnv Sokipacio Twv plPewv TNG LATPLKAG UtaAag

Zekwvwvtag and TN pidbn g atpikAg pumaAa 1 kg Kou BpéBnke oTATIOTIKA
onuavtiki Stadopd (oxnua 5). H anddoon otn LATPIKAG UIMAAAG TOU €VOG KIAOU auénbnke
onuavtika 5,59 + 1,40 m otnv apxtki petpnon (T1) og 5,91 + 1,42 m otn péon (T2) kat og
6,13 £ 1,46 m otnv teAkn pétpnon (T3) [F (2,14) =31,576, g = 0,819]. H 1600 onUaVTIKA
avénon ano tv T1 otn T2 (p = 0,013), 600 TN¢ T2 otn T3 (p = 0,001), KABwWC KaL N CUVOALKA
T1 oe T3 (p = 0,001) Seixvel tn cuvoAlkn BeAtiwon kKaBOAN tn SLAPKELD TOU TIPOYPAUMOTOC
napéuPBaons. H abénon amnd tv T1 otnv T2 Atav 6,16 + 7,01%, anod tnv T2 otnv T3 3,67 +
1,39% Kkat n cuvoAikn avénon and tnv T1 otnv T3 Atav 10,11 + 8,17%.

Mepvwvtag otn dokwaoia piPng NG LATPIkAG UndAag twv 2 kg mapatnprOnke
avénon tng emidoong kat ota Tpia xpovika onueia (T1, T2, & T3) (oxrua 5). Ol HECEC TLUEG
KOl OL TUTILKEG amokAioelg ntav 4,25 £+ 0,89 m, 4,59 + 1,01 m & 4,78 + 1,01 m avtiotolya.
YT pxe otatlotikd onpavtiki dtadopd petafL tng T1 kaltng T2 (p = 0,010), Tng T1 KaL g
T3 (p = 0,001), kat petagL tng T2 kat tng T3 (p = 0,001). EmutAéov, amod TIG UETPNOELG
daivetal va umnpxe onuavikn emnibpaocn tou xpovou [F (2,14) = 30,696, g = 0,814].
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Emouévwg, n mocootiaia HetafoAn yla TV XPOoVikn oty and tnv T1 otnv T2 Atav 8,26
9,56%, ywa tnv T2 otnv T3 Atav 4,24 + 2,57% kat n cuvoAlkn avénon amnod tv Tl otnv T3
Atav 12,82 + 10,04%.

‘Ooo adopad t piPn ™ unaAog twv 3 kg EXOUE OTATLOTIKA onUavTiki dtadopd
(oxnua 5). OL pEDEG KAl TUTILKEG ATMOKALOELG yLa TV Xpovik otypn T1, T2 & T3 Atav 3,32 +
0,83 m, 3,50 £ 0,76 m kat 3,70 = 0,74 m avtiotowa. Tnv xpovikn otiyun T1 kattng T3 (p =
0,022) kaBwg kat otnv T2 kat tng T3 umnpée otatloTikd onuavikn dtadopd (p = 0,001).
Evw otnv T1 kat otnv T2 (p = 0,530) 6ev umnpxe otaTLOTIKA onuavtiky Stadopd. H
enidpaon Tou xpovou otnv enidoon Atav onpavtikn [F (2,14) = 35,501, p = 0,001] pe moAu
vPnAo péyebog enidpaong (g = 0,835). H mooootiaia LeTABOALKN YLt TNV XPOVLKHA OTLYUA
and T1 oe T2 Atav 7,19 £ 13,99%, anod tnv T2 otnv T3 Atav 6,01 + 3,65% kal n cUVOALKA
avénon amnod tnv T1 otnv T3 tav 13,55 + 15,03%.

ZNUAVTLIKA amoTeAEopata kKataypddnkov Kot otn Sokiuaoia e tnv wndia twv 4 kg
OTIOU UTIAPXE OTATLOTIKA onuavtikr dtadopd kal ota tpia Xpovikd onueia (T1,T2 & T3)
(oxua 5). OL HECEG TLUEG KOLL OL TUTTLKEG altOKALoELG ATtav 2,96 £ 0,68 m otnv T1, 3,20+ 0,76
m otnv T2 kat 3,40 £ 0,81 m otnv T3. ZUYKEKPLUEVA, OTN XPOVLKH oty Tng T1 Kat tng T2
(p =0,003), otnv xpovikn otypn T2 ko tng T3 (p = 0,001) KL Tn XpOVIKA OTLypr LETAEU TNG
T1 kattng T3 (p = 0,001) umtipxe otatloTikad onuavtiky dtadopd. H enidpaon tou xpdvou
otnv enidoon Ntav onuavtkn [F (2,14) = 32,276, p = 0,001], pe moAU vPnAo péyebog
enidpaong (g = 0,822). H mocootiaia petaBoAn anod tnv T1 otnv T2 Atav 8,02% + 7,21%,
yla TtV Xpovikn otiyun T2 otnv T3 Atav 6,38% + 3,45% Kat n cuVoALK avénon tng LoxLog
TWV Avw akpwv aro tnv T1 otnv T3 Atav 14,94% + 8,91%.

ErunpdoBeta otn pidn g LatplkAg umaAag twv 5 kg oL LEGEG TLUEG KOl OL TUTILKEG
amokAiloglg ntav 2,64 + 0,51 m otnv T1, 2,85 £ 0,47 m otnv T2 kat 3,09 £ 0,49 m otnv T3
(oxnua 5). Ztn xpovikn otyun T1 kat T2 (p = 0,014), otnv T2 kat otn T3 (p = 0,001) kat otn
xpovikn otypn T1 kat T3 (p = 0,001) unpxe otatloTikA onpavtikn dtadopd. EmutAéoy,
UTINPXE ONUAVTLKN KUpLa eTidpacn tou xpovou otnv eniboon [F (2,14) = 40,649, p = 0,001]
pe oAU uPnAd péyebog enidpaong (g = 0,853). Emiong, n mocooTtiaia peTtaBoAn amno tnv
xpovikn otiypn T1 otnv T2 Atav 8,93 + 10,86%, arod tnv T2 otnv T3 Atav 8,40 + 4,01% evw
n ouvoAwkn avénon (T1—T3) Atav 18,14 + 13,40%.
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TéAog, kalL otn péon enidoon tng Sokipaciag plPng TNG LATPLIKNAG UMAAAG UTIPXE
OTATLOTIKA onuavtiki Sltadopd Kot ota Tpla Xpovikd onueia (T1-T2: p = 0,001, T2-T3: p =
0,001, T1-T3: p = 0,001) pe PEOEC TILEG KaL TUTILKEG amokAioelg 3,75 £ 0,81 m otnv T1, 4,01
+ 0,87 m otnv T2 kat 4,22 + 0,87 m otnv T3 (oxnua 6). Evw UTIRPXE KoL CNUAVTIKA KUPLA
enidpacon tou xpovou otnv enidoon [F (2,14) = 124,305, p =0,001], pe oAU unAoS péyebog
enidpaong (g = 0,947). H mocootwaia petafoAn and tnv xpoviki otyuq T1 otnv T2 Atav
7,06 + 6,19%, amnd v Xpovikn otiyun T2 otnv T3 Atav 5,34 + 61,67%, evw n cUVOALKNA
avénon (T1 —T3) tng Loxvog Twv avw akpwv Atav 12,77 + 6,84%.

H —TI
7 T2
=== T3

6 Y *Ht

Enidoon piYewv (m)
(6]

4
3
2
1kg 2kg 3kg 4kg Skg
latpkég praAeg (kg)

IxAna 5. Auénoelg otn pin tng Latpkig unaiag anod edpaia B€on LETA TO TPOYPOAUUA
napéupaong 8 eBdopdadwy (* Zratiotikd onpavtiky Stadopd HeTAEU apxLKAG KoL
evlldpeong pétpnong (T1 — T2), # otatotikd onuavtikn Stadopd peTaty
evbLldpeong kat TeAKAg petpnong (T2 — T3), fotatotikd onpavtiky Stadopd
METAEL opXlKAG Kol TeAkAG pétpnong (T1 — T3), oL paBdol oddaiparog
QVTLTPOOWTEVOUV TNV TUTUKN amokAlon SD).
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Méon eniboon LATPLKAG UIMAAG
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IXAMa 6. ZUyKpLoNn tTNG pHéEong enidoong otn pidn LOTPIKAG UMAAAG HETAEL TNG APXLKAG,
evbldpeon Kot TeEAkAG pETpnong (* Ztatotikd onpoavtiky Stadopd petau
apxLKNG Kot evdlapeong peEtpnong (T1 — T2), # otatiotikd onuavikn Stadopd
HeTaEL evdldpeong kat TteAkAg pétpnong (T2 — T3), ¥ OTATIOTIKA ONUAVTIKNA
Stadopd petafl apxikng kat TeAkng petpnong (T1 — T3), ot paBdol opaApatog
QVTLTPOOWTEVOUV TNV TUTUKN amokAlon SD).

3.6. AnoteAécpata tng 1 MAE
3.6.1 AnoteAécpata and tnv 1 MAE otig miéoslg opl{OVILoU IAYKOU

TNV peylotn SUvapn yLa TG TIECELG 0PLIOVTLOU TIAYKOU KaToypAdnKE OTATIOTIKA
onuavtiki dtadopd kabwg oL péoeg Tipég ntav 37,5 £ 16,1 kg otn T1, 44,9 + 16,2 kg otn T2
kat 47,6 +15,7 kg otn T3 (oxAua 7). H avaluon StakOpavong €6€LEE OTATLOTIKA ONUAVTLKN
kUpLa enidpacn tou xpovou [F (2,14) = 36,280, p = 0,001], pe vPnAd péyebog enidpaong
(g =0,838). OAeg ot petprioelcT1 -T2 (P =0,001), T2-T3 (P =0,005) & T1-T3 (P = 0,001)
ATOV OTATLOTIKA ONUOVTIKEG. Evw n moocootiaia petafoAn yia tnv Tl — T2 Atav 22,43 +
15,46%, yia tnv T2 — T3 Atav 6,91 + 7,20% pe cuvoAlkr avénon tng LEyLotng SUVOUNG OTLG

TULEOELG OpLlovTIoU Ttdykou amd T1 - T3 30,57 £ 16,42%.
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1 MAE MIEZEIZ OPIZONTIOQY MATIKOY
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IxAua 7. AvEnon tng peylotng Suvapng ot TMLECELG opl{OvVTIOU TtAyKou. (* ZTaTloTKA
onpovtiky Sdtadopd petafy apxlkig kot evildpeong petpnong (T1 — T2), #
OTATLOTIKA onpavtikh dtadopd petafl evdlapeong katl teAkAG pETpnong (T2 -
T3), ¥ otaTLOTIKA onUavTikh Stadopd pHeTafl apxlkAg Kat TEALKAG pétpnong (T1 -
T3), ot paBSdol cPAAUATOC AVILTPOCWITEVOUV TNV TUTILKN almOKALon SD).

3.6.2. AnoteAécpata and tnv 1 MAE oto mapdAAnAo KAOiopa

TéAog, onuavtikn BeAtiwon mapatnpndnke kal otn péyLlotn duvaun oto napdAAnAo
kaBlopa (oxnua 8). O péoeg TpéG Atav 43,7 £ 9,9 kg otn T1, 53,1 £ 10,5 kg otn T2 & 61,1
+ 12,4 kg otn T3. ZTATLOTIKA onuovtiki enidpaon kat oto xpovo [F (2,14) = 48,165, p =
0,001], pe e€atpetikd upnAo péyebog enidpaong (g = 0,873). OAa ta LELYN TWV XPOVLKWV
onueiwv T1 -T2, T2 - T3 & T1 — T3 Atav oTATIOTIKA onuavtikd (p = 0,001) pe mocootiaia
avénon amnd tn T1 otn T2 22,77 + 13,94%, anoé tnv T2 otnv T3 15,49 + 10,94% Kkal e
ouvoAkn avénon (T1 —T3) tng péylotng Suvaung oto napdAAnlo kabiopa 41,30 + 16,79%

(2xApa 12).
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1 MAE MoapdaAAnAo kaBiopa
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IxAna 8. Aénon tng péytotng duvaung oto mapdAAnAo kablopa. (* ZTATIOTIKA ONUOVTLIKA
Stadopd petall apxikng kat evdldpeong petpnong (T1 — T2), # otatioTtkd
onuavtiky Stadopd petafy evdidpeong kat teAkAg pétpnong (T2 — T3), £
OTATLOTIKA onpavTiki dtadopd petafl apxlkng Kat TeAkAG LEtpnong (T1—T3), ot
pAaBdoL oPAANATOG AVILTPOCWTEVOUV TNV TUTIKN amokAlon SD).

3.7 Nocootiaieg PeTABOAEG HeETALY TWV LECOKUKAWY

MNapakdtw Tmapouctdlovial oL Toocootlaie peTtafoAég otnv emidoon Twv
0pLLOVTLWV ALATWY, TWV TOXUTATWY, TwV piPewv Kal TNG LEYLOTNG SUVOUNG OTLG TILECELS
opL{ovTIou TAYKoU Kat oto TapAdAAnAo kaBiopa. And tov mivakag 4 mapatnpoupaL OtL
Suvapn yla ta dvw akpa auv§nOnke Kuplwg 0to LECOKUKAO TNG SUVAUNG, EVW ULKPOTEPEG
avénoelg mapatnpnOnkav HETA TO MECOKUKAO TNG SUvaung — Loxvog. AvtlBETwg, n
noocootlaia avénon ywa ta KAtw Aakpa Atav oxedov n idla Kot yla Tov LECOKUKAO TNG
SUvapung, aAAd Kal yLa Tov LECOKUKAO TnG Suvaung — Loxvuog. Emiong, kat yia tig pldelg tng
LATPLIKAG UmdAag amo edpaia B€on n mooootlaia avénon Atav n dla kat yia toug dvo
T(POTIOVNTLKOUG HECOKUKAOUG. E§loou, n mooootiaia avénon Atav n idla oto dApa aveu
dopag kabwg kat ota AApaTa Aveu Gopdg pe povomodikn otnpLén. Opwg, oto mevtamAouv
n mooootiaia avénon deixvel va BeATLwONKE LETA TO LECOKUKAO TG SUVOUNG OE OXEON UE
TO HECOKUKAO TNG SUvapng — Loxvog. TEAog, oo adopd to SpOuo TaxUTNTAG N TocooTLaia
HETABOAN ATav TapdpoLa PETA Kal armd toug SUo LeCOKUKAOUG Ttpomtdvnong otnv ¢aon
NG €mTA)XUVONG, VW O HMECOKUKAOG TNG Suvaung emédepe peyoAUTeEpn Tocootlaia
BeAtiwon otnv ¢aon Tng dtatrpnong tng TaxVTNTAG AAAA KOl 0TNV CUVOALKR emtidoon Tou

6popou twv 80 m.
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Nivakag 4. Moocootiaieg HETABOAEG PETA O TO PECOKUKAO TnG Suvaung (T1 — T2) ka
Sduvaung — oxvog (T2 - T3).

METABAHTEZ T1-T2 (%) T2-T3 (%) tValue pValue Hedges g
Méyiotn Abdvapun
Miéoslg Opilovtiou 22,43 £ 15,46 6,91+£7,20 3,306 0,005 0,784 MétpLa

Ndaykou (%)
NoapdaAAnAo kadiopa (%) 22,77 +13,94 15,49 +10,94 1,424 0,175 0,338 Mikpn
Enidoon PiYpswv
latpwk MrdAa 1 kg (%) 6,16 + 7,01 3,67 +1,39 1,567 0,138 0,372 Mikpn
latpikr) MntdAa 2 kg (%) 8,26 £ 9,56 4,24 +2,57 1,571 0,137 0,373 Mikpn
latpwk MrdAa 3 kg (%) 7,19+ 13,99 6,01 + 3,65 0,310 0,761 0,074 AcApavin
latpwk MndAa 4 kg (%) 8,02+7,21 6,38 + 3,45 0,857 0,405 0,203 Mikpn
latpikry MntdAa 5 kg (%) 8,93 + 10,86 8,40+ 4,01 0,196 0,847 0,046 AcAuavin
Méon andotaon piyng 7,06 6,19 5,34+1,67 1,081 0,297 0,256 Mukph
latpwkg MrtaAag (%)

Enidoon Opt{ovtiwv AApATWV

OpiZovtio dApa pe ta dvo 8,22 +4,01 5,18 +2,20 2,832 0,13 0,672 MéEtpla
nodLo(%)
NevtanAouv op{ovtio 3,07 +1,36 1,49 +0,53 3,971 0,001 0,942 YynAn
aApa (%)
Op{6vTtio GApa UE To éva 6,58 + 8,97 5,62 +2,85 0,380 0,710 0,090
nodL - 8eéi (%) Acnuavtn
Op{6vTtio GApa e To éva 5,84+7,91 5,35+2,68 0,218 0,831 0,052
oL - aplotepo (%) Aonpavtn

Enidoon Tayxutntoag

Taxutnta 0-20 m (%) -5,94 + 4,68 -6,05 + 3,21 0,111 0,913 0,026

Acnuavtn
ToyUtnta 20-80 m (%) -4,14 + 2,02 -0,47 £ 1,96 -5,904 0,001 -1,401 YUnAn
Taxutnta 0-80 m (%) -4,68 + 1,96 -2,10+1,43 -4,864 0,001 -1,154  YynAn

44



3.8. AvAAuon cuCXeTiCEWV

Ztov Mivaka 5 mapouotdovial oL aplOUNTIKEG CUCXETIOELG KAl YLOL TG OKTW METABANTEG yLa TNV Xpovikn otypn T1. Napatnpol e OTL oL

belkteg TG SUVAUNG KOl LOXVOG €AV OTATLOTIKA ONUAVTLKEG CUOXETLOELG OL OTtoleG cuVOEovTaL HE TG PUCLOAOYLKEG TTOPAUETPOUG.

Nivakag 5. Zuoxetioelg avapeoa oTLG OKTw UETAPBANTES TNV XPOVLIKA oty T1.

Méon pidn Latpkng AApa Avev Taxutnta  Toxutnta  Tayxvtnta  Miéoelg opldvtiov  MapdAAnAo
NevtanAolv
MUraAog dopag 0-20m 20-80m 0-80m TLAYKOU KaOwopa
Méon pidn Latpking
1
uraAog
MevtanAouv 0,738** 1
AApa avev ¢popag 0,817** 0,862** 1
Taxvtnta 0-20 m -0,808** -0,766** -0,861** 1
Taxvtnta 20-80 m -0,670** -0,751** -0,832** 0,948** 1
Taxvtnta 0-80 m -0,712** -0,762** -0,848** 0,971** 0,997** 1
MiéosLg opLlovtiov
0,687** 0,333 0,533* -0,523* -0,454 -0,476 1
TLAYKOU
NapdAAnAo kaOiopa 0,245 0,276 0,306 - 0,302 -0,371 - 0,357 0,552* 1

** 01 ouoyetioelc eival onuavtikeg o€ eninebo p < 0,01, * Ot CUCKETIOELC eival anUAVTIKEG o€ entinedo p < 0,05
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Ztov Mivaka 6 mapouotaovtal oL aplOPNTIKEG CUCXETIOELG KOL VLA TG OKTW UETOPBANTEG yLa TNV Xpovikn oTypn T2. Mapatnpouue OTL oL

belkteg TNG SUVAUNG KOl LOXVOG €AV OTATLOTIKA ONUAVTLKEG CUOXETLOELG OL OTtoleG oUVOEoVTaL HE TG PUCLOAOYLKEG TTOPAUETPOUG.

Nivakag 6. ZUoXETIOELG AVAPETO OTLG OKTW METABANTEG TNV XPOVLKN oTLyun T2.

Méon pidn Latpking AApa avev  Toaxvtnta  Taxvtnta  Tayxvtnta Miéoslg opLovtiov NapaAAnAo
NevtanAolv
Ao dopag 0-20m 20-80m 0-80m TLAYKOU KaOwopa
Méon pidn Latpking
1
MraAag
NevtanAolv 0,679** 1
AApa aveu ¢popag 0,804** 0,833** 1
Taxvtnta 0-20 m -0,705** -0,738** -0,832** 1
Taxutnta 20 -80 m -0,657** -0,712** -0,884** 0,812** 1
Taxvtnta 0-80 m -0,697** -0,748** -0,905** 0,900** 0,985** 1
Miéoelg opLovtiov
0,782** 0,349 0,651** - 0,481 -0,505* -0,519* 1
TLAYKOU
NapdAAnAo kaBwopa 0,232 0,117 0,189 - 0,052 -0,208 -0,170 0,408 1

** 01 ouoyetioelc eival onuavtikeg o€ eninebo p < 0,01, * Ot CUCKETIOELC eival anUaVTIKEG o€ entinedo p < 0,05
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Ztov Mivaka 7 mapouotaovtal oL aplBUNTIKEG CUGKETIOELG KOL VLA TLG OKTW UETAPANTEG yLa TNV Xpovikr oTyun T3. Mapatnpoupue OTL ol

belkteg TNG SUVAUNG KOl LOXVOG €AV OTATLOTIKA ONUAVTLKEG CUOXETLOELG OL OTtoleG oUVOEoVTaL HE TG PUCLOAOYLKEG TTOPAUETPOUG.

Nivakag 7. ZuoxeTioelg avAapesa OTLG OKTW METABANTEG TNV XPOVLKA oty T3.

Méon piyn AApa avev  Toyxutnta  Tayxvtnta  Taxvtnta MiéosLg opLovtiov NapaAAnAo
NevtanAovv
LOTPLKAG UtaAag dopag 0-20m 20-80m 0-80m TLAYKOU KaOwopa
Méon pidn Latpking
1
MraAag
NevtanAolv 0,683** 1
AApa avev ¢opag 0,829** 0,778** 1
Taxutnta 0-20 m -0,591* -0,693** -0,714** 1
Taxvtnta 20-80 m -0,625** -0,715** -0,814** 0,703** 1
Taxutnta 0-80 m -0,657** -0,757** -0,838** 0,844** 0,975** 1
Miéoelg op{ovtiov
0,812** 0,399 0,753** -0,379 -0,541* -0,527* 1
TLAYKOU
NapaAAnAo
0,524* 0,251 0,469 -0,135 -0,316 -0,281 0,780** 1
KaOopa

** OL ouoyxetioeic elvatl onuavtikeg o€ eninedo p < 0,01, * Ot ouoxeTioeL§ eival onuavtikeg o€ entinebo p < 0,05
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4. 2YZHTHZzH

IKOTIOG TNG OUYKEKPLUEVNG UEAETNG ATav va SlepeuvnBolv oL eTSPAOELS EVOG
T(POTIOVNTLKOU TpoypAappatog Suvaung kat Suvaung - oxvog 8 eBdopnddwv otnv abAnTikn
enidoon epnPwv abAntwv kKAaolkol abAnTopoU Kot va a§loAoynBouv oL TiPOCOpPOYES
TIou TpokaAouvtal petafl twv SV0 PECOKUKAWV. Tautoxpova, va cuykplBouv ot duo
HECOKUKAOL SUvaung kat SUVAUNG - LOXUOG WG TIPOG TO HEYEDOG TWV MPOCAPHOYWV TIOU
TIPOKAAECQV OTI( GUOLKEG LKOVOTNTEG TWV veapwv obAntwv / Tpuwv. Ta KupLotepa
gupnUaTa TNG MEAETNG ATav n auvénon tng abAntikig emiboong twv abAntwv oTo
MECOKUKAO TG SUVAUNG, YEYOVOG TOU TOVIZEL TO ONUOVTIKO POAO TG avATTUENG TNG
SUvapung aAAd Kot TnG SLatrPNong TG CUYKEKPLUEVNG LKOWVOTNTAG TNG GUCLKAG KATAOTAONG
Twv abAntwv. O pecOKUKAOG TNG SUvaUNG — LoXUOG eMedepe AlyoTepeg BEATLWOELS OTNV
eniboon twv abAntwv o€ oUyKPLON HE TO WMECOKUKAO tnG SdUvaung, Kot ot aBAnteg
avédepav uPnAotepn Babuoloyia oto epwTnUATOAOYLO TNG eVEEiag.

Mo ouykekpluéva, ocov adopd TIGC HeTaBAnTég tng eueflog mapatnpnOnkav
ONUOVTIKEG BEATIWOELG KATA TNV SLAPKELA TOU SEUTEPOU PECOKUKAOU (SUvVaUNG - LoXUOG)
OTIOU 0 OYKOG TNG Mpomovnong pewwdnke. Me tn datpodr va amoteAel TNV Hovadiki
HeTaPANTA Tou Sev mopouciaoe oTATIOTIKA onuovtiki Stadopd. T CWUATOUETPLKA
XOPAKTNPLOTIKA TWV OCUMUUETEXOVIWY, Ogv mapatnpnOnkav OTATIOTIKA ONMOVTLKES
METAPOAEG HETOEU TWV XPOVIKWY OTLYHWV UETPNONG. Ta TAPATIAVW OTOTEAECHOTA HOG
umodnAwvouv OTL TO TIPOTIOVNTIKO TIPOYPOUHA OEV EMNPEANCE ONUAVIIKA TLG
QVOPWTTOUETPLKEG TTOPAPETPOUG TwV ePPBwV aBANTWVY yeYovog Ttou pmopel va odeiletal
0TO OUVTOMO XPOVIKO Slaotnua tng mapéupaong. Tautoxpova, Sev eMNPEACTNKE Kal N
Blodoyky wpipavon twv abAntwv / Tpwv kotd TN Sldpkela twv 8 gfSopddwv
nipomévnong. Avadoptkd pe tnv afloAdynon tng eKPNKTIKAG SUVAUNG TWV KATW AKPWVY oL
Soklpaoieg aApATwWY €6€L§aV ONUAVTIKEG BEATIWOELG O OAQ TOL TIPWTOKOAAQ LETPNONG.
ZUVOALKQ, QMO TIG TAPATNPOUUEVEG BEATLWOEL TwV aApATWY (Tivakag 3) evioxUeTaL N
aroyPn OTL N MEPLOBIKOTNTAG TN SUVANG KOL TNG LOXVOG EMLPEPEL ONILAVTIKEG VEUPOUUIKEG
TIPOCOPUOYEG BeATiwvovtag Tnv enidoon tO00 o€ KWAOELG SUTAR otpLEng 6oo Kol o€
HovNG. Tautoxpova Kal oTLG SOKLLAOLEG TaXVUTNTOG KOTAYpAPNKOV ONUAVTIKEG BEATIWOELG
0€ OAEG TIG ATMOOTACELG. EMOMEVWG, yla TNV CUVOALKN avénon tng TaxVTNTAG O OAEG TLG

¢daoelg (0—20m, 20— 80 m & 0 — 80 m) emPeBatwvel 6TL 0 cUVEUACUO TG TTPOTIOVNONG
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Suvapung — woxvog eixe Betikn enidpaon otnv TaxuSuvapikn tkavotnta twv abAntwv. Ot
plYELS TNG LATPLKAG UIAAAG €6€LEV OTATLOTIKA ONUOVTLIKA avénon tng enidoong og OAa ta
Bapn (1 kg — 5 kg) KoL o€ OAEG TLG XPOVLIKEG OTLYMESG (T1 — T2 — T3). AKOMN KoL 0TNV HEON
enidoon tng Sokipaciag piPng TNG LATPLKAG UWITAAQG UTIAPXE OTATLOTIKA ONUAVTLIKY avénon
™G Suvaung kat Tng duvaung - LOYXVOG Kat ota Tpia xpovikd onpeia (T1 — T2 — T3). O
ouvexelc BeAtwoelg anod tnv T1 €wg tnv T3 delyvouv OTL N ouvduAOCTIKY TPOTOVNON
Suvaung kat duvoung — woxvog odnynoe o MPOOSEUTIKN QVATTUEN TNG EKPNKTLKAG
Suvaung twv Avw Akpwv, otolxeio kpiowo ywa tnv abAntkn enidoon oe TOAAQ
aywviopata tou KAaowkoU aBAntiopol. TEAoG, yla tnv HEylotn Suvaun tOo0 OTO
TapdAAnAo kaBlopa, 000 Kal OTLG TILECELG OPL{OVTLOU TTAYKOU TapatneROnKav oTATIOTIKA
ONUOVTIKEG BEATLWOELG YEYOVOG TIOU ATOTUTIWVOUV TNV BETIKA eMidpacn Tng mpomnovnong
duvaung kat tng duvaung - wxvog. H peAétn emiong €6€l€e ONUAVTIKEG CUOXETIOELG
avVANESQ 0 OAEG TLG HETAPANTEG KL 0€ OAEG TIG LETPAOELG. AUTEG OL CUOXETLOELG PpAvNnKe
VO TTOPALEVOUV OXETLKA UPNAEG KaL OTLG TPELG TTEPLOSOUC PETPNONG SelyvovTag TNV AUEDN
olVdeon avapeoa oTLg GUOLKEG LKAVOTNTEG TwV aBANTWY / TpLwv.

Me Bdaon tnv apxn TG MEPLOSLKOTNTAC, TO TPOYpappa TapepBacng eixe oxedlaotel
HE TETOLO TPOTIO WOTE O MECOKUKAOG TNG SUVAUNG - LOXUOG va €XEL XAUNAOTEPO OYKO Kol
vPnAoTePN €vtaon amo To HECOKUKAO TNG Suvaung. Ta eupApaTa TNG mMOPoUcas LEAETNG
€belgav onpavtikn BeAtiwon otoug Seikteg evefiag amd tnv evallayn TwV HECOKUKAWY,
6nAadn amod tov pecOKUKAO TNG SUvapNGg, oTov PECOKUKAO TG SUvapng — LoxUoG OTou
amaltouvtol UEYAAEG VeEUpOUUikEG emBapuvoelg (oxnua 1). H BeAtiwon twv dektwyv
evedlag Kotd Tov LECOKUKAO TNG SUVOUNG — LOXUOG OXETIZETAL UE TNV OWOTH Slaxeiplon Tou
TipoTovnTkoU ¢optiou. ZUYKEKPLUEVA, N HETABaon amd To LEGOKUKAO TG SUvapNng oTo
MECOKUKAO TNG LoXVOG «oUVOSEUTNKEY MO TIOAU ONUOVTIKEG BeEATLWOoEL otnv SldBeon,
otnv moldTNTA Tou UTvou, ota emineda evépyelag kat otnv Slaxeipon tou dyxoug. O
HUTKOG TIOVOG MELWONKE ONUAVTIKA YEYOVOG TIOU aloSELKVUEL TNV HElWON TOU OYKOU TNG
mpomdvnong KoL TNV amokatdotoon Twv abAntwv oto deutepo puecokukAo. H diatpodn
Atav n povadikn LetafAntr mou dev napouciaoe KATIOLA OTATLOTIKA onUavtiky Stadopd.
ZUpdwva Le aUTO TO EVPNUA, N CUVOETN POTIOVNON OE CUVOUOOUO LLE TOV CUYKEKPLUEVO
TIPOYPOULUATIOMO €ixav OeTikn enibpacn TOC0 OTNV CWHATLKH, 000 Kal 6TNV PYUXOAOYLKN
Katdotaon twv abAntwy. Ze pla épeuva twv Gallo et al. (2017), avaAuBnkav cuvoAlkd

1835 epwtnuatoAoyla evelag Tta omolot CUMMANPWONKOV amod EMAYYEALATIEG
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nodoodalplotég katd TNV SLApKELX TNG AYWVLOTIKAG Tteplodou kot Ppebnkav ta €€NG
anmoteAéopaTa: e €val HLKPOKUKAO 8 mpomovnTikwyv Hovadwv HE aywva — OTOX0
TIAPOUCLACTNKE HLa HETPL Pelwaon TG evelag Twv aBANTWY O€ OXEON UE ULKPOKUKAOUG
TIou mepLleiyav 6 1 7 mpomovnTIkeEG povadec. To yeyovog auto, otL SnAadn to doptio g
nipornévnong dev dpavnke va ennpedlel tnv gvedia Twv nmodoodatplotwy odeileTal otn
owotn Slaxeiplon Tou MPOTMOVNTIKOU OYKOU Kal TNG €vtaong Kabwg Kal Tng owoTng
TOmoBETNONG HEOA OTO MLKPOKUKAO TNG EVEPYNTLKAG N TadnTikng amokatdotaong. Ot
TPOTIOTIOLNCELG TWV TIPOTIOVNTIKWY HovASwV TipEmeL va Stapopdwvovtal avaAoya pe TNV
KOATAOTOON TWV AaBANTWVY WOTE VA LELWVETOL N KOTIWON KAl VoL EVIOXVETAL N EYLOTOTIONON
¢ andédoong—enidoong. Me dAAa AoyLa, OXL LOVO N TOCOTNTA TNG TTPOTIOVNONG, AAAA Kot
0 OWOTOC TPOYPOUMOTIONOG TNG avakapdng eival kplown yw tnv mpdAndn ng
UTLEPKOTIWONG.

21N MEAETN MOG OL OVOPWTTOUETPLKEG METPAOELG VLA TLG TIEPLOCOTEPEG UETAPBANTES
(owpatikn pala, vyog, deiktng palog cwpatog), Sev elxav KATOLA OTATIOTIKA CNOVTLKA
Stadopad anod tn xpovikn oty T1 otnv T3. Autd onpaivel OTL yLo TO GUYKEKPLILEVO XPOVLKO
SLAoTNUA KAL LLE TO OUYKEKPLUEVO TTPOYpappa Ttapéupaong Sev UTIPEE KATIOLOL OUGLOOTLKA
oAAayn oTn cWHATIKA SLAMAQCN TWV CUUUETEXOVIWVY. ATTO TLG LETPNOELS TOU Seiktn HAlag
CWHATOG UTIAPXEL HLOL LLKPN auénon n omola SV ATAV OTATIOTIKA GNUOVTLKH, aAAA Seixvel
ML auéNTLKA TAON. ZUMMEPOAOHATIKA, N amoucia onpavtikwy dtadopwv onuaivel otL To
TAPEUPBATIKO TIPOYPAUHO TIOU £DAPUOOTNKE OEV EMNPEACE ONUAVIIKA Ta avBpwriva
XOPOKTNPLOTIKA. TO CWHATIKO OVACTNUA, KOBWGE KOL TO AKOG TWV AKPpWV EPEVAY 0TABEPQ,
YEYOVOG TIOU UTOONAWVEL OTL TOL OCUYKEKPLUEVA XAPAKINPLOTIKA &gV UMopouv va
Stapopdwbolv glKoAa o€ TOGO CUVTOMO XPOVIKO Stdotnua. ZUpdwva pe Stadopeg
€PEUVVEG, oL aBANTEC UPNAOUL eruédou ocuvnBwg mapouactdlouv SLadopeTIkA LopdOAOYLKA
XOPAKTNPLOTIKA OE OXEON LE TO YEVLKO MANBuoud (Murugan et al., 2023).

AvtiBeta pe TIq avOPWTTOUETPLKEG LETAPBANTEG, N pEYLOTN SUvaun amotelel Evav
mapdyovta mou unopel va petaBAnBei péoa and tnv mpomnovnon. H avénon tng LEyLoTNg
SUvapung Umopel va eVIoXUOEL TNV enidoon o€ KWVACELG LUE KPA N UNOEVIKA e§WTEPLKA
doptia oe Slddopeg abBANTKEG SpaotnplotnTeG. Amd Ta BACLKA EUPAKATA TNG LEAETNG LOG
Atav n avénon NG KéyLotng SUvapNng, KUPLWE OTOV TPWTO HEGOKUKAO TNG SUvauNng, evw
HKPOTEPEG aENoeLg TapatnpriOnkav oto Seutepo PecOkukAo. H alénon tng péyLotng

Suvaung ota apxtkd otadla tng mponovnong opelletal oe LEYAAUTEPEG VEUPOUUIKES KOl
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uTEPTPODLKEG TIPpOoapPLOYEG (Sale, 2002). ZUYKEKPLUEVA, VLA TLG TILECELG OPL{OVTLOU TIAYKOU
napatnpndnke cuvoAikn avénon 30,57 + 16,42% Kkat yla to mapaAAnAo kabopa 41,30 +
16,79%. Onwg kaL otnv mapoloo HEAETN, TAPOUOLEG QUENOELG TNG MEYLOTNG SUVAUNG
TIAPOUCLACTNKAV KoL oTn UEAETN twv Terzis et al. (2008), mou otig MLEoELS opl{OVTIOU
TIAyKou Kal oto mapAdAAnAo kablopa umtipée avénon tng ueylotng duvaung 22% Kkat 28%
avtioTolya, OToU HE TN OELPA TNG ElXE WG amoTeAeopa TNV avénon tng enidoon tng pidng
™G odaipag katd 6 - 12% (p < 0,002) kat otig 4 Stadpopetikeg Sokipaoieg piPng mediou.
2TN OUYKEKPLUEVN HEAETN, OToU cuppeteixav 17 abAntég odatpoBoliag, akoAouBoloav
yla 14 eBSouddeg éva mpwtOkoAAO TPOTOVNONG LE AVILOTAOELG KL OTN CUVEXELO KAl Lot
4 eBbopadeg akoAolONoE n amodoption Ao TNV MPOTOVNON. ZTNV €V AOYW UEAETN HEOQ
and T anoteAéopata emonpaivetal n onupacia g avénong tng MUikng palag, Ing
Suvapung oAAA Kat TNG HUIKAG evepyomoinong. Oco adopd tnv emidpAvVELD TNG EYKAPOLOG
SLatopng Tou HUikoU LoToU yLa TG HUiKEG tveg tuTou |, lla & [Ix  mapouciace avénon 13%,
18% kat 18% avrtiotowxa. Afilel va onuelwBel OTL peTd TtV TEpiodo tng amodopTiong
umnpée Helwon TNG EYKAPOLOG SLATOUAG TwV MUKWV vwv TUTou lla kat lx katd 10% (p <
0,05). Z0pdwva UE TA TTAPATIAVW, OL TIPOCAPUOYEG TNG MEYLOTNG SUVOUNG €XOUV OTEVA
OX€ON M€ TIG AVOTOULKEG Kol pHopdoAoykeG aAlayég. Mapd Tn onuavilky peiwon tng
gyKapolag SLAToUAG Twv MUKWV VWV Turou |, Tn pn oToTLoTIKA onUovTkg Helwon tng
FFM kat tg péylotng duvaung, Kabwg Kal TNV au§non Tou MTocooToU TWV VWV TUTou |Ix
otov £€w TAQTU, n eniboon otn pidn TnG odaipag napéueve apuetafAntn LETA TV tepiodo
NG amomnponovnone. To eupnua auto eivat Wilaitepa evoladpépov, kabBwg pag deixvel otL
n dtatpnon A n BeAtiwon tng enidoong opelleTaL O€ TTOLOTIKEG TTPOOAPROYES TOU HUIKOU
LOTOU, OMWG N aUéNon TOU TOCOOTOU TWV VWV TUTOU |IX TTou oxetilovtal e TV LoXL Kot
TLG TOXUTEPEG MUTKEG CUOTIACELG. Apa, N METATPOTIH TWV MUKWV VWV TIPOG TAXUTEPOUG
dawvotunoug otnv pdacn NG amonponovnong avilotabuilel tn peiwon tng LUikng palog
Kal tTnNG eykapolag Statoung kat datnpet apetdfAntn tnv enidoon otoug abAnTéG TG
odaipofoAiag.

MoAlol mpomovntég &ev €xouv TPOoPocn O€ EMOTNUOVIKA €pyacthipla
a§loAoynong tng aBANnTIkAG emidoong. Qg evaAllaktikr LEBodo ektinong TNG LOXUOG EXouV
SnuoupynBet dadopa teot nediou mou eival Wlaitepa xprnowua (Zaras et al., 2016).
ZUYKEKPLUEVOL OTN MEAETN MOG, HETPRONKE n TaxVTNTA SlamotwOnKe onpavtkn pelwon

TOU XPOVOoU oTnV cUVOALKH artdotaon 0 —80 m, otnv ¢paon tng emttayuvong 0 —20 m, aAAd
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kat ota 20 — 80 m o€ OAEG TL XPOVIKEG OTLYUEG. H BeATiwon MOV MAPOUCLACTNKE OTOUG
Spopoug taxutnTag odeiletal otnv avénon g HEYLOTNG SUVAUNG TTOU CUVOEETAL UE TNV
avénon tng HUIKAG Halag aAAA Kat pe TNV BeAtiwon tng enidoong (Nimphius et al., 2012).
Ztnv €peuva toug ot Nimphius et al., 2012 peAétnoav kot TG LETABANTEG TIG GUGCLKAG
KaTdotaong, Omweg Uik Suvapn, LUikn WoxL, KaBwE Kal TNV ToxuTNTA AAAAG KoL TNV LUTKNA
OPXLTEKTOVLKA OTWG TO TIAXOG TOU HUOG, TO MAKOG TWV MUKWV depatiwv Kabwg Kat tnv
ywvia npoéodpuong oe 10 abAntpleg softball nAwkiag 18,1 + 1,6 etwv. Z0pudwva pe T
anoteAéopata twv Nimphius et al. (2012), Bp€Onke onuaviikr oxéon KETASU TOU TIAXOUG
TOU MUOC KOl TNG avuénong tng duvaung KoL TG ToxuTnTag, OmMou cuvdéovtal PE TNV
BeAtiwon tng eniboong oto Spopo TaxUTNTAG OTA TPWTA LETPA. H mpomovnaon tng SUvaung
KOl 0TNV CUVEXELA N TipoTtovnon Tt SUvaung — LoxVog eMLPEPEL ONUOAVTIKEG AAAAYEG OTN
HUTKN OpXLTEKTOVLKA KAl KUPLWG oTnV avénon Tou HAKOUG TwV MUKWV SEUATIWY OTOV £0W
TAQYLO MU TOU TeTpakedAlou Kal peiwon TG ywviag mpooduong otov £Ew mAATU MU,
XOPAKTNPLOTIKA TIoU OXeTilovtal dpeca He TNV avénon tng SUvapng Kol TG Loxuog
(Nimphius et al., 2012). H avénon Tou pARKoUG TwV MUKWV depatiwv Tou €€w MAATU HUOG
€XEL LOXUPN OUOXETLON UE TNV enidoon oto Spopo taxutntag (35,8 m), evw n avénon tou
TLAXOUG TOU £Ew TTAATU HUOC ELXE LOXUPH CUOXETLON UE TNV eMidoon oTo §pOpo TaxUTNTAC
HKpOTEPNG amootaong (17,9 m) kal tn peylotn Suvaun otn 1 MAE oto mapdAAnAo
kaBwopa (Nimphius et al.,, 2012). Ané autd avtidapBoavouaote OtL ol HLoPPOAOYIKES
TIPOCAPUOYEC TOU HUTKOU cuoTatog, SnAadn To aXog KoL TO KOG TWV VWV, AImoTeEAOUV
ONUAVTLKOUG TIAPAYOVIEC TNG LOXUOG TWV KATW AKPwV. MO CUYKEKPLUEVQ, OL EPEUVNTEG
avadEpouv OTL N avénon Tou TAXOUG Tou €§w TAATU MUOG €ényel wg kal 64% Tng
Slakupavong tng emiboong oe oUYKPLON HE TNV AUENON TOU MAKOUG TWV MUKWV depatiwv
oTn JKpn anootacn tou Spouou taxutntog (17,9 m), evw To LAKOG TwV MUKWV Sepatiwy
Tou €€w TMAaTU HUOG e§nyel mepimou 69,7% tng petafoAng otnv enidboon tou Spduou
toxutntag (35,8 m) umodelkvlovtag Toug OSLOPOPETIKOUG POAOUC TWV  SOULKWV
XOPAKTNPLOTIKWY TOU HUIKOU CUCTAMOTOG 0Tn $Acn TNG EMLTAXUVONG KAl TNG UEYLOTNG
taxutntog (Nimphius et al., 2012). Emopévwg, n ebapuoyn tTg apxng tng mEPLOSIKOTNTAC,
KaBwg KAl TNG apXnS tTNG MPOoodeUTIKAG avénong tng emBdapuvong pPe apxikn ¢pdaon ta
HeyoAa doptia koL pe emopevn ¢aon T¢ VPNAEG TaxUTNTEG, ETUPEPEL ONUOVTLKES
BeATlwoEeLg TOOO 0T MUIKA LoXU 600 Kol 0TNV VEUPOUUIKN amodoon. Zuvdéoviag OAa Ta

TIAPATIAVW EUPAUATA ME TA €UPAMOTA TNG Tapoloag MEAETNG, KATAARYOUUE OTO
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CUMTEPAoUa OTL N BeAtiwon TnG toxvutnTag ota mpwta peétpa (0 - 20 m) daivetal va
e€aptatal mepLocoTEPO amnod TNV aUENoN TOU TAXOUG Tou HUOG SnAadn amod tnv tkavotnta
Tapaywyng Heylotng Suvapng. Opwe oe avtiBeon pe peyalutepeg anootdoels (20— 80 m)
n BeAtiwon tng TaxvTNTAG OXETIIETAL TTEPLOCOTEPO E TO MAKOG TWV MUKWV Sepatiwy, To
omoio kaBopilel TNV LkavoTNTA TNG LOXVOC.

ZTN OUYKEKPLUEVN HEAETN, N LOXUG TWV KATW AKpwv HETPNONnKe pe Siddopa teoT
opllovtiwy aApdtwy. H épeguva €6el€e O0tL N avénon TG LoXVOG TWV KATW AKPWV ATAV
ONUAVTLKA KaBwG Kal oTLg 4 SOKIMOOLEG TwV OAPATWY UTNpEe avénaon tng emiboong os OAeG
T XPOVIKEG OTLYMEG. To yeyovog OTL UTAPEaV ONUAVTIKEG QUENOELG oTnv emidoon
umodnAwvel OtL n mpoodeutikn avénon tng emBapuvong eixe dapkn Oetikn enidpaon
otnv avénon t™g SUvVaUNG KoL KT E€MEKTAON KOL TNG LOXUOG TWV KATW AKPWV. ZTn UEAETN
Twv Shen et al. (2025), mou 61e€AxOn pe 36 €pnPoug abANTEG aApdtwy nAtkiag 14 - 16
ETWV, L€ OKOTIO VO CUYKPLVEL TNV enMibpaon TG ocUVOETNC TPOMOVNONG, OL CUUHETEXOVTEG
Xwpilotnkav o€ 2 opadeq. H pia opada akoAouOnoe complex training evw n 6evtepn opada
akoAoUBNnoe €va mpoypappa TapEPBAONG HE AVTLOTACELS. To TOPLOMA TNG AVWTEPW
HEAETNG CUVADEL UE EKELVA TNG TTOPOUCAG EPEVUVOAG OXETIKA LLE TNV €MiS00N 0TO AAA AveU
dopag kabwg Kat yLa TI§ 2 opadeg umnpée avénon tng enidboong kata 8,7% kat 3,7%. Itnv
dla peAétn xpnolpomowiOnkav dokipaocie¢ 1 MAE oto mapdAAnAo kdabilopo koL otnv
LOOMETPLKA EAEN UMApAG oTouG unpoug (IMTP) yia tnv a§loAdynon tng puikng duvoung. H
Héylotn Suvaun oto mapdAAnAo KABLopa cuvEEETAL AUECA PE TN UEYLOTN SUVOUN TWV
KATW AKPWV Kal €iXe LOXUPH CUOXETLON UE TOUG dpOpoUG TaxUTNTOG EVW N peEtpnon IMTP
anoteAel Evav alomioto Seiktn TNG LOOUETPIKNG Suvaung Kkal evdeikvutal ya abBAnteg
oApdtwyv. Ta amoteAéopata amnod TNV cUVOETN MPOomovNon Kal and tnv mpomnovnon Le
QVTLOTACELG AUENOAV ONUAVTIKA TN HEylotn Suvapn oto mapdAAnAo kablopa koatd 17,6%
kat 15,5% avtiotowa, kabwg kot tnv emniboon otnv IMTP katd 12,6% koau 7,2%. H
BeAtlwpeévn enidoon petadpaletal ot VEUPOUUIKEG TIPOCAPLOYEG TIOU EMEPXOVTOAL OO
TNV MPOTIOVNON TWV OVTLOTACEWV. MEPLKEG ATIO QUTEG TLG TIPOCAPOYEG Elval n avénon Twv
KLVNTIKWV HovAadwV Kal n evepyomoinon MePLOcOTEPWY MUKWV Wvwv. Eva davikd doptio
ylaL TLG TTOPATIAVW TIPOCAPHOYEC Bewpeital To 60% - 80% tng 1 MAE (Shen et al., 2025).

H emloyn Twv 0OKNCEWYV, N OTOXEUMEVN OPYAVWON TwV OToXElwV emBdpuvong
(kuplwg avapeoa otnv €vtacn Kot TNV moootnTa), KaBwg KoL 0 CWOoTOG TPOYPAUUATIOUOG

ATV amodoTIKA yLa TNV avartuén tg SUvapng Kot TG LoxUog akoun Kal o€ SladopeTIka
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doptia piPewv TNG LATPLIKAG UIMAAAG. AUTO QUTOTUTIWVETOL OTA MOTEAECHOTA LA (oXAHa
5 & 6). Entiong, paivetal 6tL n edappoyn Twv cUVSUACTIKWY ACKACEWV YLO TNV TTApaywyn
HEYLOTNG LoXVOG eMETPEPE TNV QVATITUEN TNG LOXUOG 0 OA0 TO PAoua TNG KOUTUANG
duvaung - wxvoG. H ouvtoviopévn evowpdtwon mowkilwv popdwv mpomdvnong
evepyomoinoe tautoxpova SladopeTikd onuela TNG KOUMUANG Suvapng-taxutntag,
Tovifovtag TNV onuoaoia tng cuvbuaoTikAg TpomovnTKAG dtadikaciag. Ol MEPLOCOTEPES
HEAETEG Oelxvouv OTL n ouyxpoviouevn xprnon Sladopetikwy TUMWV TPomovnong
HEYLOTOTIOLEL TOL aToTEAEOMATA KABWG EVEPYOTIOLOUVTOL CUYXPOVWS SLadopeTIKA onueia
NG KAUMUANG Suvapng — taxutntag (Haff & Nimphius, 2012). Zuvenwg, n eKTtéAeon Twv
OOKAOEWV TIOU EUTEPLEXOUV HLIKPA dopTia Kol EKTEAOUVTOL UE EKPNKTLKO 1 BAAALOTIKO
TPOTMO BeAtiwvouy To pubuod avamtuéng tng Suvaung aAAd kat tnv LoxV. H mpomovnon pe
vPnAa doptia pmopet va au€oeL TNV HEYLOTN LOOUETPLIK SUvaun kat tov pubuod
avamntuéng tng duvaung oe Alyotepo éumelpoug abAntég. Qotdoo, n xpnon XapnAwv
doptiwv Kal 0OKACEWV OTIOU EKTEAOUVTAL EKPNKTIKA 1} LE BAAALOTIKO TPOTO €vdeikvuTal
yla EUnelpous aOANTEG. ZUUdwva PE Ta MAPATAVW, N KAUMUANR SUvaung — xpovou Kal n
KOtITUAN SUvaun — taxuvtntag ennpeadovrtal anod ta dtadopetikd £186n pomdvnong Kat yla
QUTO TO AOYyo ouvictatalL n ouvduOOoTIK) TPOTMOVNON WOTE va LEYLOTOMOLoUVTaL
Tautoxpova kat n duvaun kot o pubuog avamtuéng tg duvaung kot n oxv (Haff &
Nimphius, 2012). Ta anoteAéopatd pog entBefatwvovtal amno tn HeAETN Twy Zara et al.
(2016), omou 61e€NXON pe tn ocuppetoxn 12 abAntwv kKAaocoikou obAntiopol udnAou
erunédou, (4 opupoBolot, 2 StokoBoAot, 3 akoviloteg kat 1 odatpoBoArog) nAikiag 22,4 +
4,9 €tn. OLaBANTEG akoAoLONCAV £V TIPOYPALO TIPOTIOVNONG SUVANG, KAL 0T CUVEXELQ
LoYXV0oG. To mpoypappa eixe Stdpkela 20 eBSoUAdES pe oTOXO TNV AVENON TNG EMidoong tou
TPWTOU MOKPOKUKAoU. H BeAtiwon mou katéypaav ol abAntég otn peon pidn tng
LaTPLKAG MmdAag Atav 5,2 + 5,1%. BeAtiwon mapouolaotnke kat otnv pidn tng odaipag
omou ekei n enmidoon avéNOnke katd 5,9 + 3,9%. H cuykekpLpévn LeAETn emBeBalwvel OTL
n mpomnovnon tng dSUvaung Katl Ttng LoxVog odAYNOE O ONUOVTLIKEG BEATLWOELG TOOO TNG
Suvaung 600 Kal oTtNV aywvLloTkA enidoon, pe BeAtiwon péxpt kat 13,5% peta amno 20
eBdopddeg mpomovnong. H onpavtikn BeAtiwon anodidetal otn veupopUiKA MPocapUoyn
TIou TpoKOAEiTal amod tn otadiaky emPBdapuvon. Kabwg n pidn NG ATPKAG UIMAAQS
arnoteAel SelKTN EKPNKTLKAG LOXUOG TOU AVW UEPOUG TOU CWHLATOG, N OTATLOTIKA ONUOVTLKA

avénon Twv emdooewv oTLg SLadoPETIKEG KaTNyopieg BApoug SelXVEL TNV AMOTEAECUATLKA
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HETADOPA TWV TIPOTIOVNTIKWYV TIPOCOPLOYWY OTNV OYWVLOTLKA emtidoon. EmutAéov, pe fdon
TO 0.OKNOLOAOYLO TtoU xpnolpornolnenke otn Sk pag peAétn (mivakag 1), n xpnon tou
davikou doptiou yla TNV mopoywyn MEYLOTNG LOXUOG ATOV QMOTEAECUATIKOG KOl N
edappoyn vhnAwv poptiwv pe acknoelg uPnAng vtaong, emetpedav TNV avamntuén Ing
loxVo¢ o€ O6Ao 1o dAcua TNG KAUMUANG SUvapNG - LoXVOG. ZUVEMWG, N EKTEAECN TWV
OOKAOEWV TIOU EUNEPLEXOUV HLIKPA dopTia Kol EKTEAOUVTOL UE EKPNKTLKO 1 BAAALOTIKO
TPOMOo BeATLwvouy To puBUS avamtuéng tng SUvaung aAAd Kat tnv LoxU.

OLpleLg TG LATPLKAG UIAAQG, Ta AARATA KAL N LETPNON TOU XpOVOU 0ToUG SpOpoUG
TaxVTNTAG AmoTeAOUV €va TPAKTIKO EPYOAELO yla TOUG TpoTovnTEG. Ao Tov Ttivaka 5
ddavnkav va Tmopouctdlovial LoXUPEG CUCXETIOEL TNV XpoVIKA Tepiodo T1 petafl twv
plPEWV TNG LATPLIKAG MITAAAG KoL TWV AARATWY, HETAED TwV plPEWV TNG LATPLKAG UIAAAG
Kot Tou Spodpou TaxuTNTag, HETAE) TwWV OAMATWY Kal TOU SpOUOU TaXUTNTAG, LETAEY TWV
OAMATWY, KoL TEAOG METAEU TWV TOXUTATWV. ZUUPWvVA HUE QUTEG TL CUCXETIOELS OO0
auéavetal n WYXUG TWV KATW OKPWV TOOO QUEAVETAL N TOXUTNTA TwWV oBANTWV Ko
Katemektaon n enidoon toug otoug Spopoug TaxutnTag. H loxupr cucxETion HeTay Tou
AApaTog Aveu ¢opag kot Twv 0 — 20 m pag Seiyvel 6TL 600 PeyaAlTEPN €ival N LOXUG Twv
KATW AKPpwV TO000 KaAUTEPN €lval n €kkivnon yla ta mpwta HETpa Tou Spopou Twv 80m.
loxupn cuox€tion mapapevel kat ota 20 — 80 m omou n edappoyr T SUvapng emnpedlel
™ ¢$Aon TG HEYLOTNG TaxUTNTAG AAAA Ko TNV oUVOALKN entidoon oto dpodpo twv 80 m.
loxupn cuoxetion pAvnKe va €xeL kot N pidn TG LATPLKAG UtdAag e tov §popo 0 —20 m
TIOU ONnMaivel OTL N LoXUG TWV AVW AKPWVY EMNPEATEL TNV LKAVOTNTA EMLTAXUVONG OTOUG
6popoug taxutntag. OAa ta mopandavw odeilovtal otnv avénon tng duvaung, oOTLG
VEUPOUUIKEG TIPOCAPOYEG KOl OTLG AUEAOELG OTO MNKOG TNG S€0UNG TOU €W TAATU HUOG
META amod To MPOypapa Tng SUvaung kaL tng Suvapng —oxvog (Abe et al., 2001 ; Nimphius
etal., 2012). H avénon oto unkog twv puikwyv depatiwv odnyouv oe BeAtiwon tou pubuou
avamntuéng tng Suvaung, otnv Suvaun, otnv WXV aAAd KoL OTnV CUVOALKN emiboon tou
aBAnTr. OAeg oL apamAvw LOXUPEG CUOXETIOELG emavaAndOnKav Kal TNV XPOVLKN OTYUA
T2 kat T3. Ev katakAeibl, 6Aeg oL mapamnavw Sokiooieg gival xapnAou KOOTOUG Ko
umopolv va eetaotolv o omoladnmote mMepiodo tNG MpoeTolpaciog Twv abAnTwv.
Mapéxouv xpNoLeg MAnpodopieg yla TV mpoodo tng avénong tng SUVAUNG KOL TNG LOXVOG
A akoun kot va poPAEdouv tnv enidoon o€ aywviopata tou kKAaolkol abAntiopou (Zaras

et al., 2016). Ot puttikéG SoKLAoieG e oTaBEPO TOV KOPUO, AAAA KO YEVIKOTEPQ OL plELS
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™G odaipag, Ta dApata kabwg Kat oL §pdpot TaxuTNTAG €ival KATAANAEG YLt TN GUVOALKN
EKTLMNON TNG LKOWVOTNTAG TNG LOXVOG TWV AVW KAl TwV KATW AKpwvY, KaBwg EVEPyoToLouV
MEYAAEG LUTIKEG OASEG KaL Xpnotpomolouvtal Ko’ OAn tn SLapKeLa TNG TPOETOLLACIAG TWV
aBAntwv. OL aAAayEG 0TNV €MIS00N TWV CUYKEKPLUEVWY SOKLUOOLWY cuvEEovTal PE TNV
AYyWVLOTIKNA €midoon Twv abBAnTwv, Yyeyovog Mou omoTeAEL ONUOVTIKO OTolXElo TO0O0 yLa
TouG 0OANTEG, OO0 KOL Yl TOUG TIPOTIOVNTEG TIOU EMOMTEUOUV KOl OTOXEUOUV OTN
peylotomoinon tg enidoong toug (Zaras et al., 2016).

MoAovoTtt 6ev Atav Bactkdg oKoToG TNG LEAETNG, N AVAAUGH CUCXETICEWVY OTLG TPELG
SladopeTikeG eEPLOSOUG £6€LEE ONUAVTLKEG OUVOEDELG PETAEL TwV PeTABANTWY. Mia amnd
TLG ONMOVTLIKEG OUOXETIOELG ATV AUTH METAEU TwV TLECEWV 0PL{OVTIOU TIAYKOU KOl TNG
plYng tatpkAg unalag and edpaia O£on. MdAlota, n cuoxetion davnke va BeATLwveTaL
000 mepvouoav oL PeTpnoelg anod 0,738 otnv Tl oe 0,829 otnv T3 mepiodo péTpnonc.
Mpaktikd, 6co aufdvetal n pEyLoTn SUvapn Twv Avw AKPWVYV TOCO AUEAVETAL Kal N
napaywyn RUikAg loxvog. Mapopola dedopéva exouv Bpebel kal o€ mponyoU eV LEAETN
OMoU N MUIKA WYXUG TWV VW AKPWVY E€(XE OTOTIOTIKA ONUAVILKY CUCXETLON ME TNV
aywvioTik pidn aAAd kat tn Huikn oxw 6Aou Tou cwuatog (pihn odpaipag eunpodg) ot
véoug abAntég pidewv (Zaras et al., 2016). Qotdoo, dev BpEONKAV ONUAVTIKEG CUCXETIOELG
avapeca otlg mocootlaieg HeTOPOAEG Twy HeTaBANTWY. Tautdxpova, XOUUNAEG KoL N
OTATIOTIKA ONMOVTIKEG OUCXETIOELS PBpéBnkav avdapeca otn pEylotn Suvaun oto
TIAPAAANAO KABLOMA PE TIG HETPAOELG LOXUOG TWV KATW AKpwV (oplovTia AApata) Kal Ue
10 popo TaxvutnTag. To mMapdAAnAo KABLopa ATV KATL VEO YL Toug abAnTég / Tpleg oav
Aaoknon Kot pla yevika SuokoAn doknon (Stone et al., 2024). Onoéte, iowg n B€on mou eixav
oL aBANTEG / TPLeG OoTNV AoKNOoN va UNV NTav VLKA WOoTE va €UdAVIOTOUV GNUOVTLKEG
OUOXETIOELG KUplwG He Ta dApata. Népa OpwWG amod auto, €8IKA oTtnV TEAKN HETPNON
Bp€ONKE ONUOVTLKA CUCXETLON AVAUECA OTN UEYLOTN SUVOUN AVW KOl KATW AKPWVY KATL
Tiou SelyVveL OTL UTIPXE L0 LOOPPOTINMEVN QVATTUEN TNG SUVA NG Toug aBANTEG / TPLEG TNG

MEAETNG.

4.1 NpakTikEG EPAPUOYES
To mpoypappa napepBaong mou epapudoTnKe oTnV apovoa LEAETN, ixe BeTikA
enidpaon otnv abAntikn enidoon twv edprfwv abAntwv. H mponovnon tg dSuvaung Kot

0TnN OUVEXELA N Tpomtdvnon g SUvaung - LOoXUog MPOKAAEcE avénon tng dSuvaung, NG
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LOYXUOG TWV AVW KAl TWV KATW AKpwv Kot avénon tng enidoon twv abAntwv. H alomoinon
TWV TIAPATIAVW OTMOTEAECHATWY OO TPOTIOVNTEG Kol AOANTIKOUG ETLOTHOVEG ETULTPETEL
TNV avantuén Lo OTOXEUUEVWY, OTMOTEAECHOTIKWY KOl ETLOTNUOVIKA TEKUNPLWHUEVWV
TIPOTIOVNTLKWY TIPOYPAUUATWY TIOU €XOUV WG OTOXO TN Heylotomoinon tng abAnTtikng
enidoong otoug aBANTEG TG avarttulaknig nAtkiag. Qg ek TouTou, poTelveTal n epapuoyn
600 npornovcewv tnv €RSoudda mou va cupmnepA\appavel tnv cuvBeTn pomodvnon Ue
600 Telyn aoknoewv TOO0O0 Yyl TO AVW UEPOG TOU CWHOTOG OO KAl YLo TA KATW AKPA N
omola BeAtwwvel tnv abAntikn eniboon twv ébnPwv abAntwv. H avartuén tng duvaung
Kat ™G Sduvapung - woxvog amoteAel OepéAlo AiBo yla tn PeAtiwon twv aBAnTKwv

Se€lotntwv.
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5. ZYMNEPAZMATA

JUMMEPACUATIKA TA AMOTEAECUATO TNG MAPOVOAG HEAETNG UTIOSELKVUOUV OTL TO
nipoypappa tapéupaong twv 8 eBdopdadwyv tng Suvaung kot tng SVvaung — Loxvog eixav
Betikég embpaoelg otnv Ppuoikn katdotoon Twv eprPwv aBAnTwv. Mo CUYKEKPLUEVA, ATTO
TA KUPLOTEPQ EVPAUATA TNG LEAETNG ATAV N al&non TNG aBAnTKNAG emidoong Twv abAntwv
KUPLWG 0TO HECOKUKAO TNG SUVAUNG, EVW O HECOKUKAOG TNG SUvaUNG — Loxuog pavnke va
BeATLWVEL ONUOVTLKA TIG EMLE00ELG AAAA Kal TNV avTIAnyn TNG uoKELUEVIKNG eveiag. To
TIPOYPOUHQA TIPOTIOVNON TIOU €PAPUOCTNKE OTNV OUYKEKPLUEVN HEAETN elxe OeTkd
anotéAeopa otnv enidoon Twv abAnTwyv / TPLWV, EMOUEVWE OL TIPOTIOVNTEG UITOPOUV va
edappooouv Tétolou eiboug mpoypappata mou va Bacilovtal 6To CUVEXES TG SUVAUNG
Kal TG SUvaung — Loxvog o€ €dnpoug abAnTeg kKAaolkoU aBAntiopou. To cuvexeg SUvaung
Kat SUVONG — LoXVOG €XEL BETIKEG EMIOPATELG TNV SUVAUN TWV AVW KAL TWV KATW AKPWV
kaBwg katl otoug dpodpoug taxutntag. OL yevetikol mapdyovteg evog abAntr dgv pmopolv
va aAAd&ouv. Opwg Héoa amod Ta AmoTEAECUATA TNG Epeuvag pag, aivetat 6tL n duvaun
Kal N oxuGg Umopouv va PBeAtlwBouv péow TOU OwoToU TPOYPOUMUATIOMOU KoL TNG
OUOTNMATLIKAG TtpoTtovnong tTng Suvaung. H abénon tng Suvaung pumopet va BEATLWOEL Kot
ToV pUBUO avamtuéng tng SUVANNG, O OTOLOG UE TNV OELPA TOU UIMopEL va odnynoEL o€ Ui
KaAUutepn aBAnTikn enidoon

TéNoG, €vag oMo TOUG TIEPLOPLOUOUG TNG MAPOUCAG UEAETNG ATIOTEAEL TO OXETIKA
HLKPO peyeBog Tou delypatog. Evag HeyaluTepog aplOUog CUMMETEXOVTWY UIMOpEL va elvat
TIEPLOCOTEPO XPNOLUOG yla TNV e€aywyn acPaAéoTEpWY CUUMEPACUATWY. EmumAéov, n
anoucia PETPROoEWV OMwG N nAektpopvoypadia, n umepnyxoypadiky afloAdynon twv
HUWV Kal n avadAuon tng cUOoTOoNG TOU CWLATOG ATOTEAOUV ETPHOELG OL OTIOLEG UTTOPOUV
va cUPTEPIANGOOUV o€ LEANOVTIKEG EPEUVEG OTIOU OE CUVOUAOUO E LEYAAUTEPO KOL TILO
QVTLTTPOCWTIEUTIKO apLOUO CUMUETEXOVTWY Ba tpoodEpouv MANPECTEPN Katavonon OAwv

QUTWYV TWV UNXOAVLOLWV.
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NAPAPTHMA A’

MNANEMIZTHMIO & UNIVERSITY

AHMOKPITEIO I DEMOCRITUS
OPAKHL H OF THRACE

TMHMA | : ENHMEPQ2ZH YMMETEXONTQN 2TO EPEYNHTIKO EPIo
1. [TitAog tou Epsuvntikol ‘Epyou]
AA\ayég o Auvapun, lox0 kot Enidoon oe Neapoug ABANTEG KAaotkou AOANTLOHOU.
[ZTrowxeia Kuplou Epguvnth /Emiotnovikol YrieuBuvou]
K.E. AeAepé Awkatepivn, Metantuyiakn @ottitpla.
E.Y. Zapag NikdAaog, Enikoupog kaOnyntri¢ TEMAA, AMNO (ermuPAénwv).
2. Napovuaciaon

KaAelote va OUMUETAOXETE OTNV TApoOUCA €PEUVA TIOU €XEL OOV OVTLKELUEVO TNV
Slepevvnon tng enidpacng tng mepLodikng mpomovnong dUvaung kat Loxvog SlapkeLag 8
eBdopddwv otnv abAntikn enidoon veapwv abAntwv KAaoclkou abAntiopou. MMpwv
anodaocioete av Oa CUPUETACXETE N OXL, ElvaL ONUAVTIKO va KOTAAABETE yLati yivetal n
OUYKEKPLUEVN Epeuva. AdlepwaTe Alyo xpovo yla va SLaBACETE MPOCEKTIKA TLG TOPAKATW
TAnpodopieg kal va Tig culnTAoeTe e AAAOUG, AV TO eMLBUUELTE. PWTAOTE LAG AV UTIAPXEL
katLou Sev eivat cadég ) dev katalaPaivete ) av BEAete meploocotepe MAnpodopieg yLa
TO TOPOV EVNUEPWTIKO KELUEVO N ylo TO EVIUTIO cuykatdBeong. Mdapte xpovo yla va

anodacioste edv OEAETE 1] OXL VO CUUPETACYETE. 20G EUXAPLOTW TTOU To Safdoarte.
3. O OKOMOG TNG €pEUVaG

O kAaoLkOg aBANTIONOC amoteAeital and MOAAA aywviopata, Ormou KAmolo and autd
amattovv toxeia mopaywyn duvaung. Emopévwg, n wkavotnta mapaywyns uvwnAng
duvaung pe uvdnAn taxvtnta (VPnAn oxLG) elval onUAvVTKA yla TG €MOO0EL TWV
aBAntwv tou KAaowol abAntiopou. MapdAAnAa, n mpomnovnon oxedlaletal pe Baon Tig

OpPXEG TOU TEPLOSLOUOU eV TNV IIpomovnon duvapng tnv dStadexetal n mpomnoévnon Loxvog.
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Qoto00, eAdxLota ival Ta epeuvnTIKA Sedopéva UTAG TNG TIPOTIOVNTLKAG OTPATNYLKNAG O€
veapoUs aBANTéG KAaowkol oOANnTopoU. ZKOTOG, TNG Tapouca MEAETNG elval va
SlepeuvnBel n enibpaon tng mepLodikng mpomdvnong duvaung kot oxvog Sldpkelog 8

eBSopddwy otnv abAntikn enidoon veapwv abBAnTwyv KAaowkol abAnTiouou.
4. TOMOG EPEVVNTIKNAG MapEUPaong

H €peuva eival mepapatiki. Oa XpELAOTEL VA CUMHETAOXETE yia 8 eBdouadeg kat yia 2

¢dopég tnv Bdopdda oto mpoypapua napeUfaong ou Ba xeL dtapkela 40 Aemtd.
5. Mari £xete emAeyei

Z0G T(POOKAAOULE VA CUUETAOXETE OE QUTAV TNV €peuva KaBwG eiote aBANTEG KAAGLKOU
aOAnTIopoU veapng nALkiag kal ExeTe OAa ta aBANTIKA TpooovTa WoTe va pag Bonbnoeste
OTNV AMAVTINON TOU EPEUVNTIKOU LOG EPWTHMOTOG. 2TN LEAETN BA CUUETACYOUV CUVOALKA

16 aBAntég veapng nAtkiag.
6. EBelovtikn Zuppetoxn

H ocuppetoxn oag otnv epeuvntiki LEAETN elval evteAwg eBglovtikn. Edv anodaocioete va
ouppetaoxete, Ba ocag 600el autd to €vtumo evnuépwong kot Ba cag Intnbel va
UTIOypAETE €val EVIUTIO ouyKataBeong. MMmopeite OoKOMO VO QVOKAAECETE TN
ouykataBeor ocag ava mAca OTypN XwPLlG opvnTKEG ocuvemeleg. H avakAnon 1ng
ouYKATAOEONG 00G, OUWG, SEV AKUPWVEL TN VOULUOTNTA TNG eTeéepyaciag Twv dedopevwy
Tou 6N Swoate Kal To EPEUVNTLKO OKEAOG Ttou €XEL &N TpaypatonownBel. Aev xpeltdletal
va attodoynoete tv anodaon oag. Eav emBupeite va amoxwpnoete anod tnv €peuva,

TIAPAKOAW ETKOWVWVAOTE e Tov K.E.
7. Aladkacia CUPHETOXNG OTNV €pEUVAL

H €peuva otoxevel otnv dlepelivnon tng enibpaong tng mePLOSIKAG pomovnong SUvaung
Kal Loxuog Stapkelag 8 eBdopadwv otnv abAntikny enidoon veapwv abAntwv KAaoLKou
aBbAntiopov. 16 veapoi abAntég kAaowkol aBANTIOMOU Bo CUUUETEXOUV OE La
nepapatikn Stadkaoia 8 eBdopadwyv. Apxika, Ba untdpel e€okeiwon e TIG SOKLLAOLEG
kat enerta Oa edapuootel 10 mMpoypappa mapéupaong. Mo avaAutikd, Oa yivel
OWMOTOUETPLKA afloAdynon (vPopéTpnon, CWHATIKA HAla, MAKOG KOPUOU KoL UAKOG

okéhoug), pipelg medicine ball (1kg, 2kg, 3kg, 4kg & 5kg), dApa dveu dopdg, dApa dveu
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bopag pe povomodikn otApLEN Kal TEOT EMAVOAAUBAVOUEVWY OAUATWY. 2TN CUVEXELA, Ba
aloAoynBei n taxvTnTa TWV 20M Kal Twv 80m pe TNV Xprion dwtokLTTapwV. EmumAéoy, Ba
HeTpNOel n péylotn Suvoun Twv Avw Kol TwV KATw AKPWVY OTLG AoKNOELS Tou Ba
xpnotpomnownBouv oto npdypappa mapeuBaong. Otav yivouv OAEG oL mapamAvw UETPHOELS
Ba fekwnoete 1o Mpoypaupa mapéupaong tg duvaung ywa 4 efdoupddeg. Me tnv
OAOKANPWON TOU TPOYPAUMOTOG TlapEépBaong KOAELOTE va  OUMMANPWOETE 2
EPWTNUATOAOYLA Yla TNV YEVIKA oag euefia Kal yla TNV avtiAnyn Ttng UTIOKELUEVIKAG
KOTIWoNG. 2TV ouvéxeLla, Ba aflohoynBeite ek véou e TLG poavapePOUEVES SOKLLACLES
Kal yla eTimAgov 4 emutAéov efSouadeg Ba akoAouBnoeTe To POYpAppA TTAPEURAONG TNG
Loxvog. Télog, Ba afloloynBeite kal otnv oAokAfpwon tng mapéuPaong. Mpwv and tnv
CUMMETOXN oag OTLG SoKlpaoieg mpenel va eiote BEPalol OtL elote EekolpaoTol, EXETE
TPpadel CWOTA KOL UTOPELTE VO CUMLUETEXETE XWPLG KATOL EVOXANON TPaupatiopou. OAeg
Ol METPNOELG KAl OL TPOTIOVNTIKEG TapeUPAcel Ba yivouv OTOV XWPO TOU KAVETE

npomndvnon.
8. Alapkela €pguvag

H €épeuva Ba die€axOetl yia 8 efSouadeg cuvoAkd. Katd tn StdpKkela autng Tng mepLlodou,
Ba eniokedteite 1 PopEg TO MPOTOVNTAPLO WOTE VA EEO0LKELWOELTE E TA Opyava LETPNONG.
O OUVOAKOG Xpovog Twv Sokilpaolwv Ba eival mepimou 2 wWPEG EVw TO TPOYPOUUA
napéppaong Ba €xel Sidpkela 15 Aemtwv. To npoypappa moapepPaong Ba exteAeital 2
dopeg tnv Boopada addtou OAOKANPWOTE TNV TPOTOVNTIKA oag povada. H cupmAnpwon

TWV EpWTNUATOAOYIWV £XEL SLApKELD 5 AeTTTWV.
9. Kivéuvol cuppetoxng

OAeg oL petprioelg Sev gvéxouv KvdUVOUG TPAUUATIONOU. H Soklpacio tng UEYLOTNG
Suvapng lowg PoKaAETEL €vtovn KOTwon, OpwG Ba oag SwOel KATAAANAO SLAAELLUA WOTE

va EEKOUPAOTELTE.
10. Od£An and tn GUUHETOXN OTNV £pEuva

Ao TNV mapouoa LEAETN OVAMEVETAL VA TIPOKUPOUV GNUAVTLIKA 0PEAN yLa TNV KATOVONOoN
¢ enibpaong tg mpomovnong tng duvaung Kat tng wxLog otnv abAntikn enidoon
veapwv abAntwv kKAaowkol abAntiopol. Ta anoteAéopata Oa pog SWooUV ONUOVTLKES
TANPOdopIleEG Yyl TNV  ONMOTEAECHATIKOTNTA TWV  CUYKEKPLUEVWVY  TIPOTIOVNTIKWY
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TIPWTOKOAAWV. ErumAéov, oL cuppetéxovteg Ba pdbouv olyxpoveg peBddoug mpomovnong
Suvapng kat loxvog, Oa BeATLwoouy TIg MO OCELG TOUG LECA OTTO OTOXEU LEVA TIPOTIOVNTIKAL
Tipoypappata. Me TN CUUMETOXA OTNV €peuva Ba QTOKTACOUV TIPOKTLKA EUTELPLA KO

yvwon, n onoia Ba toug ival xprAoLpn otnv nepattépw abAnTIkA Toug mopeia.
11. MNa ta Tuxaia supAuata:

Ao tnv nelpapatikn Stadikaocia iowg mpokuPouv Tuxaia eupApata ya Ta omnoia Oa cag

EVNUEPWOOUE.

12. Nw¢ Oa xpnotpomnotnBouv ta dedopéva mov cUAAEYOVTAL KOL TOL OLMOTEAECLATA TNG

MEAETNG

H gpeguvntikn pog opdda Ba SatnpAoceL TNV EUMLOTEVUTIKOTNTA TWV TIPOCWTIKWY OOG
bebopevwy 6cov adopd 1000 TG TANPODOPLEG OXETIKA LE TNV TAUTOTNTA 0aG OCO KAl TLG
TAnpodopieg mou potlpdleote pall pag. Mo avaAutikd, oAa Ta poowrilkd dedopéva Ba
kwdlkomownBouv kot Ba ocuvexioel n eneepyacia TOUG MEOW OVWVUMIOG TWV
OUMUETEXOVIWV. ZTa apXka Sedopéva npooPBacn Ba €xouv povo o K.E. kat o E.Y. Kavévag
AaAAog bev Ba €xeL mpooPaon ota dedopéva mou Ba cuAAexBouv amd Tnv peAETn. Ta
bebopéva Ba amobnkeutouv yla 1 €tog Kat Ba kataotpadouv To cUVTOUOTEPO Suvato Ue
Vv dnpooieuon tng epyaciog o€ SLeBV EMOTNOVLKO TIEPLOSLKO. Z€ OAEG TLG TIEPUTTWOELG
00G EVNUEPWVOUUE OTL KAVEVA TIPOOWTIKO oag otowxelo dev Ba Siappeloel eite o€
EMIoTNUOVIK dnuocieuon elte oe avakolvwon O €MOTNUOVIKO cUVESPLO Tapd HOVO
MEOEG TLMEG YLoL OAOUG TOUG CUMUETEXOVTEG TNG MEAETNG. OAeg oL MAnpodopieg mou Ba

oUM\EEoU e amo e0dg Ba apapeivouv epmioteutikeg otov K.E. kat E.Y. Ko avwVUEG.
13. H vopkn Baon yla tnv enefepyaoio TwWv NPOCWLKWY TOuG SESopévwv

MNa tnv mapovoa UeAETN dev gumintel AOyog VoK BAong yla Tnv enefepyaoia twv

TIPOCWTIKWY SE60UEVWV.
14. MepLkéG KON AEMTOUEPELEG

Av €xete omolecdAMOTE epWTNOELS I emMBupeite mpooBeteg MAnpodopileg OXETIKA LUE TNV
€pEUVA pmopeite va emikowvwvioete pe tnv Y.E. N tnv umelBuvn emnefepyaciag
npoowriikwyv Sedopévwy. lNa omoladnmote mapdmova oxetka pe tn Stefaywyn g

€peuvag pmopeite va ameuBuvBeite otnv Emtpony HOWAG kat Agovtoloyiag tou
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Anpokpitelou Mavemotnpiov Opadkng (ethics@duth.gr). Ze mnepimtwon mou €xete

EPWTNOELG OXETIKA HE TNV mMpootaocia twv Sdedopévwy oag Kal to SKalwUatd cag i
TUOTEVETE OTL moapoafldlovial Ta TPOOWTILKA ocog O6edopéva amd TO AnUOKpitELo
MavemotAulo OpAkng, HMOPELTE va ETKOWWVAOCETE He Tov YmevuBuvo [MMpootaociog
Agdopévwy (kal Ba amavtrooULE O QUTEG TO CUVTOUOTEPO SUVATOV KOl OXL OpYOTEPA IO

Eva uAvay).

YnevBuvog Npootaciag Asdopévwv —DPO oto ANO
Afpntpa Towumipidou

TnA.: 25310 39271

Email: dpo@duth.gr

AtevBuvon: NavenotnuouoAn, 69100 Kopotnvn

Apxn¢ Npootaciag Asdopévwy Npoowrnikol Xapaktipa

Edv Bewpeite otL mapaBLdlovrol To MPOCWTLKA cag SESOUEVA, ETILKOWWVHAOTE TPWTA HUE
Tov YnievBuvo Mpootaciog Aedopévwy (DPO). Edv dev emiluBel to {ATNUA oag, Uropeite
va KAvete katayyeAia otnv Apx Mpootaciag Aedopévwyv Mpoowriikol Xapaktipa
(www.dpa.gr ), n omoia eivat n opupddla €MOMTKA OpXN YL TNV MPOOCTOCIA TWV
BepeAlwdwy  Skalwpdtwy Kal eAeuBepLwV TwV PUOKWY TIPOCWTIWV EVAVIL TNG

enetepyaciag TwWV MPOCWTIKWY TOUG SE60UEVWV TOU

H peAétn v xpnuotodoteital.

YNOrPA®H TOY E.Y.

Zapag NikoAaog,
Enikoupog KaBnyntng,

TEDAA, ANG.
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TMHMA I1I: 2YTKATAGEZH
TuykataBeon/Iuvaiveon CURHETEXOVTA OTNV £pEUVA

Exw Stafaoel Tiq mapexoueves mAnpodopieg ) pou tig €xouv Stafaoel. Eixa tnv eukatpia
VoL KAVW EPWTNOELG OXETLKA JLE TO TIEPLEXOHEVO TNG EVNLEPWONG KOL OAEG OL EPWTAOELG OV
aravinOnkav wavomowntikd. MNvwpilw otL Ba pou dobet avtiypado autig tng dopuag
ouykataBeong kat o epeuvnTAg Ba PpuAdasel Eva dAo avtiypado oto apxeio. Zupdwvw

OLKELOBEAWG VAL CUMIETACXW O€ AUTHA TNV HEAETN/Epeuva.

OVOUATENMWVU O ZUMUHUETEXOVTA

Yroypadn Huepounvia

ZuykatdBeon Novéa  NOpLpou Ekmpoocwrnou

Exw Stapaocel Ti¢ mapexOueveg mAnpodopieg 1 pou T €xouv dtafaoel. Eixa tnv eukatpia
VoL KAVW EPWTNOELG OXETLKA JLE TO TIEPLEXOEVO TNG EVNLEPWONG KOl OAEG OL EPWTAOELG OV
armavinOnkav wavomowntikd. M'vwpilw otL Ba pou dobet avtiypado autig tng dopuag
ouykataBeong kat o epeuvntAg Ba Ppuldsel Eva dAo avtiypado oto apxeio. Zupdpwvw

OLKELOOEAWG VO CUUETAOYEL TO Ttaudi pou og auth TV HeAETn/Epeuval.

OVOUATENMWVU O ZUMHUETEXOVTA

Ovopatenwvupo MNovéa r NopLwou Ekmpoowmnou ZxEon e TOV CUUUETEXOVTAL

[ Tovéag [ Nopwuog Exkmpoocwmog [ ANAO

Yrnoypadn Huepounvia
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AnAwon tou gpguvnt / Tpoowrou mou AapBAVEL TH CUYKATAOECH TOU GUUHETEXOVTA

Exw SlaBaoel pe akpifela to €vtumo evnueépwong oto SuvNTIKO CUPUETEXOVTA ME 00O

KAAUTEPO TPOTO KAl ElpaL olyoupog OTL 0/n CUUUETEXWV-0UCA Katavoel OTL Ba yivouv ta

23]
1. ZwpoTopETPLKA a§LoAdyNnon

2. Aokootleg Loxuog Twv avw akpwv pe tnv pihn medicine ball (1 kg, 2 kg, 3 kg, 4 kg & 5
ke)

3. AApa dveu ¢popa

5. AApa dveu dopa pe povomodikn otripLén
6. Emavolapupfavopeva dApata

7. Métpnon tng TaxuTnTag

8. Teot peylotng Suvapng

9. AfloAdynaon NG YEVLKAG eveéiag

10. A§LoAGynoN TNG UTTOKELIEVLKAG KOTIWONG

EruBefatwvw 0tL §60nKe 0TOV CUUMETEXOVTA N UKALpiat va UTTOBAAEL EPWTHOELG OXETIKA
HE TN MEAETN KOL OTL OAEG OL EPWTNOELG TOU TEONKAV QMO TOV CUMUETEXOVTIO EXOUV
anavinBOel cwotd KAt Ke Tov KaAUTEPO Suvato tpomo. EmBefatwvw OtL To dtopo Sev ExEL
e€avaykaotel va Swoel Tn cuykatdBeor) Tou Kal OTL n cuykataBson 660nke eAeVBepa KaL

OLKELODEAWCG.

‘Eva avtiypado tng poppag cuykatdbeong exel 600el oTov cUPUETEXOVTA.

Ovopa gpguvntr/mpoowrnou mou AapBAvel tn cuykatabeon
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Ynoypadn epeuvntr / mpocwrnou

Huepounvia
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Performance Modifications Following 8 Weeks of Strength and

Strength-Power Resistance Training in Adolescent Track and
Field Athletes
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Abstract

Background: Strength and the strength—power continuum may increase athletic
performance, although data are scarce regarding the effects of long-term periodized
training on the athletic performance of adolescent track and field athletes. The purpose of
this study was to investigate performance modifications following 8 weeks of strength
and strength—power resistance training, focusing on the athletic performance of
adolescent track and field athletes. Methods: Following an equivalent single-arm pre—post
intervention design, 16 adolescent athletes (age: 16.3 + 0.5 years; mass: 56.5 + 10.4 kg;
height: 1.67 + 0.07 m) participated in the study. Athletes followed an 8-week periodized
resistance training program aiming to increase strength and strength—power.
Measurements were performed before (T1), at the middle (IT2) and at the end of the
training period (T3) and included the standing long jump, single-leg standing long jump,
five-step long jump, seated medicine ball throw, 0-80 m sprint and 1RM in the bench press
and parallel squat. Results: The standing long jump (Fe14 = 109.564; 12 = 0.940; p = 0.001),
single-leg long jump (F14 > 41.801; 12 = 0.857; p = 0.001) and five-step long jump (Fe14) =
148.564; n2 = 0.955; p = 0.001) improved significantly from T1 to T2 (p < 0.001) and from T2
to T3 (p < 0.001). The seated medicine ball throw (Fe14 =124.305; )2 = 0.947; p = 0.001) and
Received: 27 November 2025 sprinting performance (Fe14 = 51.581; n)2 = 0.828; p = 0.001) were significantly enhanced
Revised: 9 January 2026 from T1 to T2 (p < 0.001) and from T2 to T3 (p < 0.001). The 1RM in the bench press (Fe14)
Ifublz;t“’ January 2026 = 36.280; 112=0.838, p = 0.001) and in the parallel squat (Fe1s) = 48.165; 12 = 0.873, p = 0.001)

' increased significantly from T1 to T2 (p < 0.001) and from T2 to T3 (p < 0.01). Conclusions:
Strength and the strength—-power continuum appear to have a positive effect on the
physical fitness of adolescent track and field athletes, which highlights the importance of
strength-based resistance training programs in adolescent athletes.

Academic Editor: Mark King

Copyright: © 2026 by the authors.
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conditions of the Creative Commons
Attribution (CC BY) license.
Keywords: strength—power training; long jump; sprint; periodization; adolescent athletes;

youth athletics; neuromuscular adaptations

Appl. Sci. 2026, 16, x https://doi.org/10.3390/xxxxx



Appl. Sci. 2026, 16, x FOR PEER REVIEW 20f7

1. Introduction

The year-round training of track and field athletes is designed according to the theory
of periodization [1]. Periodization divides the annual training plan into smaller training
periods (preparation, pre-competition, competition and transition) with different training
goals (e.g., enhance endurance strength, maximum strength or strength—power) [2—4]. It
is evident that athletes from all track and field events, including sprinters, jumpers,
throwers and distance runners, spend a large part of their training on strength and
strength—power resistance training, aiming to enhance power and athletic performance
[5,6]. Indeed, a common training strategy, especially in designing resistance training
programs, is the continuum of strength and strength—power resistance training [7,8].
However, the performance modifications following such training programs, especially in
adolescent athletes, have not been clarified. This knowledge may enable coaches and
strength and conditioning professionals to design more sophisticated resistance training
programs and potentially enhance athletic performance in adolescent track and field
athletes.

The continuum of strength and strength—power resistance training [9,10] may lead to
significant increases in athletic performance in track and field athletes. Results from the
classic study of Stone et al. [11] showed that 8 weeks of strength—power training not only
enhanced throwing performance (approximately 5.5%) but also improved several
physical attributes, such as muscle strength, the rate of force development (RFD) and the
isometric peak force. Interestingly, greater percentage increases in power and RFD were
found following the strength training phase, while the power training program induced
greater percentage increases in isometric force. Studies in track and field athletes have
shown significant increases after strength and power training in power, RFD, strength and
track and field competitive performance [6,12]. However, data are scarce regarding the
effects of strength and the strength-power continuum in adolescent track and field
athletes. This gap is probably due to the poor resistance training experience of adolescent
athletes or to the inability to recruit a sufficient number of athletes to a demanding long-
term training study.

Adolescent athletes face injury risks from early specialization and excessive training
exposure in sports [13]. According to the guidelines on long-term athletic development,
adolescent athletes should follow integrative neuromuscular training, including strength—
power training, sport-specific skills development and mobility, balance and flexibility
training programs in an attempt to reduce the risk of injury and enhance performance
[14,15]. In line with these guidelines, a well-organized training program designed in line
with the principles of periodization and managing the training load according to each
training phase [16] does not only promote the athletic performance of adolescent athletes
but protects them from injuries as well. Indeed, in a recent study, a highly structured
training program is proposed for adolescent athletes, which should be used frequently in
order to enhance athletic performance [17,18]. Furthermore, a study on track and field
athletes showed that block periodization models may provide greater benefits in athletic
performance compared to non-linear models [12]. Block periodization includes the
continuum of strength and strength—power in resistance training. However, whether the
strength and strength—-power continuum can induce positive performance modifications
in adolescent athletes needs further investigation.

The purpose of this study was to investigate the effects of 8 weeks of strength and
strength—power resistance training on athletic performance in adolescent track and field
athletes. Moreover, the secondary purpose of the study was to examine whether strength-
power training may induce greater percentage increases in athletic performance. The
hypothesis of the study was that strength training would induce positive changes in the
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athletic performance of the athletes, while strength—power training would induce greater
percentage increases in athletic performance than strength training.

2. Materials and Methods

2.1. Research Design

An equivalent single-arm pre—post intervention study design was followed. Sixteen
adolescent track and field athletes served as the single group of athletes for the
investigation of the possible modifications in athletic performance following strength and
strength—power continuum training. Specifically, all athletes served as their own controls
across the 8-week training period, and no control group was used in the study.

2.2. Participants

Sixteen adolescent track and field athletes participated in the study. Athletes were
further divided into 11 females [age: 16.2 + 0.3 years (age ranged from 16 to 17 years); body
mass: 52.7 + 8.1 kg; body height: 1.65 + 0.06 m] and 5 males [age: 16.4 + 0.5 (age ranged
from 16 to 17 years); body mass: 64.7 + 10.6 kg; body height: 1.71 + 0.07 m]. Athletes had
5.7 +1.74 years of training experience and 1.5 + 0.6 years of resistance training experience
combining body mass exercises, structural multijoint exercises and weightlifting
derivatives such as the bench press, the squat, the power clean and the power snatch.
Athletes were sprinters (100-200 m; 2 males), jumpers (long jump: 4 females and high
jump: 2 females) and short-distance runners (800-1500: 5 females and 3000 m: 3 males).
Moreover, the biological age of the athletes was 15.6 + 0.5 years, which remained
unchanged throughout the 8-week training period [19]. Prior to entering the study, all
athletes and their parents were informed about the experimental procedure and signed
an informed consent form. The criteria for participation were (a) the absence of any
cardiovascular and musculoskeletal health problems, (b) having competed in the last local
competition, (c) having completed 90% of the resistance training intervention and 80% of
their individual sport-specific training programs, (d) having completed all measurements
and wellness questionnaire reports and (e) specializing only in their track and field event.
All procedures were in accordance with the 1975 Declaration of Helsinki as revised in 2000
and were approved by the local university ethics committee (AII®/EHAE/62770/540;
22/05/2025).

2.3. Procedures

Measurements were performed during the spring preparation phase. All athletes
completed the winter preparation phase and participated in indoor competitions, as well
as in two local outdoor competitions. Measurements had a duration of three non-
consecutive days and were performed in the track and field training facilities. Specifically,
during the first day, the horizontal jumps were performed, including the standing long
jump, the standing single-leg long jump and the 5-step long jump, while a maximum of
0-80 m sprints was performed. During the second day, the upper-body power was
measured with the seated medicine ball throw test. During the third day, three to five
maximum repetitions in the bench press and parallel squat were evaluated, and then the
calculation of the one-repetition maximum (1RM) was performed. All measurements were
performed three times during the experimental period: at the beginning (T1), following
the strength mesocycle (T2) and at the end of the strength-power mesocycle (T3).
Measurements were performed in the same order at the three measurement points. In
addition, during the strength and strength—power training sessions, a wellness report
questionnaire was provided by athletes as an index of the internal training load [20].

https://doi.org/10.3390/xxxxx
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2.4. Training

Training was designed according to the principles of periodization [4] and followed
the guidelines on long-term athletic development for adolescent athletes [14,15,18].
Specifically, a traditional periodization model was used, while the 8-week training
program was further separated into two phases with different training goals: (a) the
strength phase (last phase of the specific training period), which aimed to increase the
training volume and strength, and (b) the strength-power phase (beginning of the pre-
competition phase), which aimed to progressively decrease the training volume, increase
the training intensity and enhance power development [9]. Although the athletes came
from different sports, the 8-week resistance training program was the same for all. Table
1 presents the actual resistance training program and the general training instructions for
each individual sport specialization. For the strength training program, athletes
performed 2 training sessions per week, which included both single-joint and multi-joint
exercises, as well as core and mobility exercises. Especially for the multi-joint resistance
exercises, athletes were instructed to perform the recommended repetitions while the load
was set to meet the prescribed repetitions. Increases in loading were performed when
necessary to meet the targeted repetition scheme. The core training program included
dynamic exercises focusing on the lateral aspects of the core [21], while mobility exercises
focused on the whole body but mainly on the hip joint [22]. The strength-power training
mesocycle was designed with a complex pair of exercises [23,24]. Two complexes were
used during Tuesday and Thursday. For example, on Tuesday, the 4 repetitions of the
parallel squat were followed by 4 vertical jumps above hurdles. During this period of
training, athletes were instructed to perform all complex exercises with the maximum
intentional movement velocity [25]. In addition, training during Saturdays had a more
playful nature, with easy and fun exercises aimed at developing mobility, balance and
general flexibility. However, the last Saturday of each mesocycle included a local
competition where athletes participated as part of their training. All training sessions were
supervised by a certified strength and conditioning professional.

Table 1. General training program followed by athletes during the 8-week training period. The
specific strength and strength-power resistance training program is presented for Tuesday and

Week 0

Weeks 1-

Thursday.
Transition Week (Initial Measurement T1); 1st Mesocycle: Strength and Power
Monday Tuesday Wednesday Thursday Friday Saturday
Training focusesparallel Sql(l)at' 3 sets Training Bench P(l)‘ess, 3 sets x 8 Backward and Warm-up and
o x 8 reps (75% or reps (75% of 1RM). Lat .. ..
on specific focuses on Underhand Medicine general training,

performance

development in
each individual
event, including

1RM). Leg
Extension, 4 sets x 10
reps. Single-Leg
Lunges on Box, 3 sets
x 8 reps. Calf Raises, ,

Pull Down, 3 sets x 8
reps. Machine Shoulder
Press, 3 sets x 8 reps.
Biceps Cable Curls, 3 sets
x 10 reps. Triceps Cable

technical
development in
each individual
event, including

Ball Throws, 2 sets x 8 including
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Jump squats performed with a 20 kg barbell for males and a 15 kg barbell for females. Medicine ball throws performed with a 3 kg
medicine ball for males and 2 kg medicine ball for females. During the second mesocycle, all resistance and ballistic exercises were
performed with maximum intentional movement velocity. Friday’s training program was similar for all.

2.5. Subjective Wellness Questionnaire

Thirty minutes prior to each strength and strength—power resistance training session,
athletes completed a six-item subjective wellness report on a 1-5 Likert scale, where 1 was
the worst response and 5 the best response. All individual responses were collected in
printed form at the beginning of training, while a member of the research team collected
all forms for statistical analysis. Specifically, the subjective wellness report included
responses for the mood state (1—highly annoyed, irritable, down; 5—very positive
mood), sleep quality (1—hardly slept at all; 5—had a great sleep, feeling refreshed),
energy levels (1—very lethargic, no energy at all; 5—full of energy), muscle soreness (1—
extremely sore; 5—not sore at all), diet yesterday (1—all meals high in sugar, processed
foods, no fruit and vegetables; 5—ate really well, no added sugar or processed foods and
lots of vegetables and some fruit) and stress (1—highly stressed; 5—very relaxed)
[20,26,27]. All athletes were familiarized with the wellness report two weeks before the
initiation of the experimental procedure. Moreover, the total wellness score was
calculated by summing the responses to the six items, with higher scores indicating a
better-perceived wellness state [20].

2.6. Anthropometric Characteristics

During the morning hours of the first day, anthropometric characteristics (body mass
and body height) were measured with a portable body mass scale (Tanita BC-545N,
Amsterdam, Netherlands), which measured with accuracy of 0.1 kg, and a stadiometer
(Seca, 206, Hamburg, Germany), which measured with 0.1 cm precision. All
measurements were performed two times, and the mean value was used for the statistics.
The intraclass correlation coefficient (ICC) for body mass was 0.99 (95% confidence
interval (CI): lower = 0.97, upper = 0.99) and that for body height was 0.99 (95%CI: lower
=0.96, upper =0.99).
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2.7. Horizontal Jump and 0-80 Sprint

Later, during the noon hours of the first day, athletes performed the horizontal jump
tests and the 0-80 maximum linear sprint. During all measurements, the weather was
calm, with an ambient temperature of approximately 21-25 °C. Measurements began with
the horizontal jumps. Following a standardized warm-up including 10 min of running
and both static and dynamic stretching, athletes started with the standing long jump.
Athletes placed their feet on the wooden long-jump vault and, with hands swinging,
jumped as far as they could, landing on both legs in the sand pit. Athletes were instructed
to push off as fast as they could [28]. Flags were used as individual marks to motivate
athletes to jump further. Three maximum attempts were allowed with 1 min rest, and the
best was used for the statistics. Following the standing long jump, athletes performed the
single-leg standing long jump [29]. Similarly, athletes stood on one leg and, with arms
swinging, pushed as far as possible and landed with both legs on the sand pit. Two
maximum attempts with 1 min rest were given to all athletes, and the best was recorded
for statistical analysis. The last horizontal jump was the 5-step long jump. Specifically,
athletes started with both legs parallel and then started jumping from one leg to the other,
covering as much distance as they could. The 5th step was the landing in the sand pit with
both legs. Three maximum attempts were allowed with 2 min rest, and the best was used
for the statistics. During all horizontal jumps, athletes wore track and field spike shoes.
Moreover, together with the flags in the sand pit, verbal feedback was also provided to
athletes to motivate them towards higher jumping performance. The ICCs for the standing
long jump, single-leg long jump and 5-step long jump were 0.96 (95%CI lower = 0.78,
upper = 0.96), 0.87 (95%CI lower = 0.75, upper = 0.95) and 0.90 (95%CI lower = 0.83, upper
=0.97), respectively.

Ten minutes after the horizontal jump tests, athletes performed 2 maximum 0-80 m
sprint time trials. Briefly, athletes performed an additional warm-up including 24
skipping exercises and 2-3 submaximal sprints. Then, 2 maximum 0-80 m sprints were
performed. All time sprints were performed from a standing position while athletes
started 50 cm behind the first photocell. Three photocell gates (Witty, Microgate, Bolzano,
Italy) were used to measure the acceleration phase (0-20 m), the maximum speed phase
(20-80 m) and the total distance (0-80 m) [30]. Athletes received feedback on their total
time trial performance. The ICC for the 0-80 m sprint was 0.94 (95%CI lower = 0.76, upper
=0.98).

2.8. Seated Medicine Ball Throw

During the second day of measurements, the upper-body power was evaluated via
the seated medicine ball throw test. Five different medicine balls were used: 1, 2, 3, 4 and
5 kg. All throws were performed randomly to minimize learning and post-activation
performance enhancement effects [31]. Following the standardized warm-up, athletes
were seated on the floor of the gym with their backs touching the wall and their legs apart.
From this position, athletes performed 2 warm-up throws (with a 2 kg medicine ball for
females and a 3 kg medicine ball for males) and then performed the maximum throws
with all medicine balls. The distance was measured with a metallic measuring tape to the
nearest cm, starting from the wall to the point where the medicine ball landed on the floor.
Two maximum throws with 1 min rest between attempts were given to athletes with each
medicine ball, and the best performance was used for the statistics. During all throws,
feedback was provided to athletes to motivate them towards higher performance.
Following the measurements, the mean value of all throws was calculated as an upper-
body power index. The ICC for the seated medicine ball throws was 0.96 (95%CI: lower =
0.90, upper = 0.98).
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2.9. Maximum Strength

During the third day, athletes reported to their track and field gym facilities for the
1RM measurements in the bench press and the parallel squat. The bench press was the
first exercise. Briefly, after the standard warm-up procedure, athletes began a specific
warm-up with an empty barbell (15 kg) and the load was progressively increased until
they performed 3-5 repetitions to failure [32]. Then, the equations of Mayhew et al. [33]
for the bench press and Wathan et al. [34] for the parallel squat were used to calculate the
1RM [35]. Fifteen minutes after the bench press, the parallel squat was performed.
Specifically, a hurdle was used to determine the individual depth of the squat where the
thighs were parallel to the ground. Similarly to the bench press, a warm-up with an empty
barbell was allowed, and then the loads were increased until 3-5 maximum repetitions
were achieved. During all efforts, one researcher monitored the technique and vocally
encouraged athletes to ensure their best efforts. Criteria for a successful attempt were (a)
complete with proper technique across all 3-5 repetitions; failure was determined by (b)
loss of technique or failure to complete one of the repetitions. The ICCs for the bench press
and parallel squat were 0.97 (95%CI: lower = 0.91, upper = 0.98) and 0.87 (95%CI: lower =
0.91, upper = 0.97), respectively.

2.10. Statistical Analysis

Data are presented as the mean and standard deviation. All ANOVA assumptions
were met. Data were normally distributed according to the Kolmogorov—Smirnov test,
and no violations of sphericity were observed according to Mauchly’s test [36,37]. A one-
way repeated-measures ANOVA with Bonferroni adjustment was used to investigate
differences between T1, T2 and T3 measurements. Moreover, n? was calculated for the
ANOVA. In addition, a paired-samples T-test was used to investigate the differences
between subjective wellness and percentage differences between T1-T2 and T2-T3.
Hedges g effect size was also calculated, and the interpretation was performed according
to the following ranking: <0.2 (trivial), 0.2-0.5 (small), 0.5-0.8 (moderate) and >0.8 (large).
An a priori sample calculation was performed (given effect size f = 0.40, a err prob = 0.05,
power =0.95), and a total sample size of 15 participants was required to detect statistically
meaningful effects [38]. Reliability for all measurements was assessed using a two-way
random effect ICC with 95%CIL All data were analyzed with SPSS-30, while the
significance level was set at p < 0.05.

3. Results

All athletes completed the training period without injuries. In addition, athletes were
consistent in strength and strength—power training sessions and completed all 16 training
sessions. Moreover, no significant difference was found in the percentage change in
performance between male and female athletes. For example, no significant difference
was found for mean performance in the seated medicine ball throw (males: 13.7 + 1.8% vs.
females: 12.4 + 8.3%; p =0.612; g = 0.183; trivial), the standing long jump (males: 13.3 £5.3%
vs. females: 14.1 + 5.3%; p = 0.789; g = 0.142; trivial), the 0-80 m linear sprint (males: —6.8 +
2.2% vs. females: —6.6 +2.9%; p = 0.874; g = 0.074; trivial) and the 1RM strength in the bench
press (males: 23.8 + 20.9% vs. females: 33.6 + 13.9%; p = 0.283; g = 0.569; moderate) and
parallel squat (males: 42.8 = 11.7% vs. females: 40.6 + 19.2%; p = 0.811; g = 0.124; trivial).
Therefore, the results are presented as one group [6,9].

All athletes responded to all wellness questionnaires throughout the 8-week training
program. Figure 1 presents the average values of the 4-week strength and strength-power
mesocycles. Significant differences were found for mood state (t = -5.586; p = 0.001; g =
-1.325; large), sleep quality (t =—4.502; p =0.001; g =—1.068; large), energy levels (t=-3.534;
p = 0.003; g = —0.839; large), muscle soreness (t = —7.199; p = 0.001; g = -1.708; large) and
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stress (t =-5.154; p = 0.001; g = -1.223; large). No significant difference was found for diet
yesterday (t=1.381; p =0.187; g =0.328; small). Additionally, the total score for the wellness
reports showed a statistically significant difference between the strength and strength-
power training periods (strength: 22.7 + 1.7 AU vs. strength—power: 25.5 + 1.7 AU; p =

0.001; g =-1.285; large).

MOOD STATE SLEEP ENERGY MUSCLE DIET STRESS
QUALITY LEVELS SORENESS  YESTERDAY

Wellness Questionnaire Responses (1-5)

m Strength Mesocycle m Strength-Power Mesocycle

Figure 1. Changes in wellness questionnaire variables during strength and strength—power
mesocycles. * = significant difference between strength and strength-power mesocycles.

Body mass remained unchanged following the 8-week training period (T1:56.5 +10.4
kg vs. T2: 56.7 £ 10.3 kg, t =-1.379; p = 0.195; g = -0.322; small), while a similar result was
found for body height (T1: 167.2 + 0.7 cm vs. T2: 167.2 + 0.7 cm; t = 1.000; p = 0.333; g =
0.237; small). Significant increases were found for all horizontal jump tests from T1 to T2
measurements and from T2 to T3. Although similar results were observed for the 0-80 m
linear sprint, no significant difference was found for 20-80 m between T2 and T3
measurements (p =0.986). Table 2 presents the increases in horizontal jumps and the sprint
time trial.

Table 2. Changes in horizontal jumps and linear sprint following the 8-week training program.

Variable T1 T2 T3

F149=109.564
Standing Long Jump (m) 2.06+0.29 223+0.26* 2.34+0.25*%* 1n?2=0.940
p=0.001

F14 =148.564
5-Step Long Jump (m)  9.83+1.09 10.13+1.12* 10.28+1.12** n?2=0.955
p=0.001

Right-Leg Long Jump (m) 1.81+0.23 1.92+0.22* 2.03+0.23#* F14 =41.801
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1?2 =0.857
p=0.001

F14=51.780
Left-Leg Long Jump (m) 1.83+0.21 1.92+0.22* 2.03+0.21** n2=0.857
p=0.001

F14=33.618
Sprint 0-20 (s) 372+0.29 350+0.35* 3.29+0.39¢t 2= 0.828
p=0.001

F14 = 30.846
Sprint 20-80 m (s) 8.67+0.85 8.31+0.88 8.28 +0.93 * n2=0.828
p=0.001

F14=51.581
Sprint 0-80 m (s) 1238 +1.12 11.81 +£1.18* 1157 +1.23#* n2=0.828
p=0.001

* = significant difference between T1 and T2, # = significant difference between T2 and T3, t =

significant difference between T1 and T3.

Increases in the seated medicine ball throw are presented in Figure 2. Overall,
performance significantly increased from T1 to T2 and from T2 to T3 for almost all
medicine balls. Specifically, the seated medicine ball throw with the 1 kg ball was
significantly improved (Fe14 = 31.576; 12 = 0.819; p = 0.001) from T1: 5.59 + 1.40 m to T2:
591 + 1.42 m and to T3: 6.13 + 1.46 m. Performance with the 2 kg medicine ball was
significantly increased (Fe14 = 30.696; 12 = 0.814; p = 0.001) from T1: 4.25 + 0.89 m to T2:
4.59 +1.01 m and to T3: 4.78 + 1.01 m. Similarly, the seated medicine ball throw with the 3
kg ball was significantly improved (Fe14 = 35.501; 112 = 0.835; p = 0.001), albeit not from T1:
3.32 £ 0.83 m to T2: 3.50 + 0.76 m (p = 0.530) but from T2 to T3: 3.70 + 0.74 m. Additionally,
performance with the 4 kg medicine ball was significantly increased (Fe14 = 32.276; 12 =
0.822; p =0.001) from T1: 2.96 + 0.68 m to T2: 3.20 + 0.76 m and to T3: 3.40 + 0.81 m. Lastly,
the seated medicine ball throw with the 5 kg ball was significantly improved (Fe4 =
40.649; 12=0.853; p =0.001) from T1: 2.64 + 0.51 m to T2: 2.85 + 0.47 m and to T3: 3.09 + 0.49

m.
8 *
#t a—T1
T2
7
-———T3
6 \ *#Hi

~

Throwing Performance (m)
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.

lkg 2kg 3kg 4kg Skg
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Figure 2. Increases in seated medicine ball throws following the 8-week training period. * =
significant difference between T1 and T2, # = significant difference between T2 and T3, { = significant
difference between T1 and T3.

Moreover, when the seated medicine ball throws were combined into one variable
(the mean medicine ball throwing performance), a significant increase was found (Fe 14 =
124.305; n2 = 0.947; p = 0.001) from T1: 3.75 + 0.81 m to T2: 4.01 + 0.87 m and to T3: 4.22 +
0.87 m. The maximum strength increased significantly for both the bench press (F14) =
36.280; 12 = 0.838, p = 0.001) and parallel squat (Fe19 = 48.165; n2 = 0.873, p = 0.001).
Specifically, the bench press 1RM increased significantly from T1 to T2 (T1: 37.5 £ 16.1 kg
to T2:44.9 +16.2 kg, p =0.001) and from T2 to T3 (T2: 44.9 + 16.2 kg to T3: 47.6 + 15.7 kg, p
=0.001). A total increase of 30.6 +16.4% was found from T1 to T3. Similarly, the 1RM in
the parallel squat increased significantly from T1 to T2 (T1: 43.7 + 9.9 kg to T2: 53.2 + 10.2
kg, p=0.001) and from T2 to T3 (T2: 53.2 + 10.2 kg to T3: 61.1 + 12.5 kg, p = 0.001). A total
increase of 41.3 +16.8% was found from T1 to T3.

Table 3 presents the percentage changes in performance for the horizontal jumps,
sprint, strength and throwing. The upper-body strength 1IRM was mainly increased
following the strength mesocycle, while smaller increases were found following the
strength—power mesocycle. In contrast, the lower-body 1RM strength percentage increase
was similar for both training mesocycles. Likewise, the percentage increase in seated
medicine ball throwing performance for all medicine balls was similar following the
strength and strength—power mesocycles. The percentage changes in the standing and
single-leg long jumps were the same between the strength and strength-power
mesocycles; however, the five-step long jump was mainly enhanced following the
strength mesocycle compared to the strength—power mesocycle. The percentage change
in sprinting in the acceleration phase was similar following both training mesocycles, but
the strength mesocycle induced greater percentage enhancements in the maintenance
phase of speed and in the total time.

Table 3. Percentage changes following strength (T1-T2) and strength—power (T2-T3) mesocycles.

Variable T1-T2 (%) T2-T3 (%) t Value p Value Hedges g
Strength
Bench Press (%) 22.43 +15.46 6.91+7.20 3.306 0.005 0.784 Moderate
Parallel Squat (%) 22.77+£13.94 1549 +10.94 1.424 0.175 0.338 Small
Throwing Performance

Med-Ball Throw 1 kg (%) 6.16 +7.01 3.67 £1.39 1.567 0.138 0.372 Small
Med-Ball Throw 2 kg (%) 8.26 +9.56 424 +2.57 1.571 0.137 0.373 Small
Med-Ball Throw 3 kg (%) 7.19+£13.99 6.01 +3.65 0.310 0.761 0.074 Trivial
Med-Ball Throw 4 kg (%) 8.02+7.21 6.38 +3.45 0.857 0.405 0.203 Small
Med-Ball Throw 5 kg (%) 8.93 +10.86 8.40 £ 4.01 0.196 0.847 0.046 Trivial
Average Med-Ball Throw (%) 7.06 £6.19 5.34 +1.67 1.081 0.297 0.256 Small

Horizontal Jumping Performance

Standing Long Jump (%) 8.22+4.01 5.18+2.20 2.832 0.13 0.672 Moderate
5-Step Long Jump (%) 3.07 £1.36 1.49 £ 0.53 3.971 0.001 0.942 Large
Right-Leg Long Jump (%) 6.58 + 8.97 5.62 £2.85 0.380 0.710 0.090 Trivial
Left-Leg Long Jump (%) 5.84 +7.91 5.35 £ 2.68 0.218 0.831 0.052 Trivial

Sprinting Performance

Sprint 0-20 (%) -5.94 +4.68 —6.05+3.21 0.111 0.913 0.026 Trivial
Sprint 20-80 m (%) —4.14 £2.02 —-0.47 £1.96 -5.904 0.001 -1.401 Large
Sprint 0-80 m (%) —4.68 £1.96 —2.10+1.43 —4.864 0.001 -1.154 Large

Med-ball = medicine ball.
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4. Discussion

The purpose of this study was to investigate the possible effects of 8-week strength
and strength—power training on the physical fitness and performance of adolescent track
and field athletes. Moreover, it sought to explore the possible differences in training-
induced adaptations between strength and strength—power training mesocycles. The
main finding of the study was that athletic performance, as measured in the current study
through horizontal jumping ability, sprint, medicine ball throws and 1RM strength, was
significantly enhanced following the strength mesocycle, while the strength-power
mesocycle induced further increases in all variables. However, the strength—power
mesocycle induced smaller performance modifications compared to the strength
mesocycle, although athletes reported higher subjective wellness scores during the
strength—power mesocycle. The results of the current study suggest that strength training
is a vital component of athletic conditioning in adolescent track and field athletes, and
coaches may consider including strength training programs in their periodized training
plans. In addition, strength—power training seems to continue the rate of adaptation and
may improve athletic performance. Moreover, strength—power training may lead to
significant enhancements in the subjective wellness of athletes; consequently, this may
explain the further increases in athletic performance.

Strength training is an important parameter for the enhancement of all physical
abilities in young and adolescent athletes [17,39]. Therefore, when designing periodized
training programs for adolescent athletes, strength training should be a priority in order
to create the foundation for strength—power training [7]. Strength training induced
significantly greater percentage increases in the IRM bench press, five-step long jump and
0-80 m sprinting time trial compared to strength—power training. These results
demonstrate the importance of including strength training programs in adolescent
athletes [15]. However, strength—power training induced similar increases in the 1RM
parallel squat, upper-body power (medicine ball throws), standing long jumps and the
acceleration phase (0-20 m) compared to strength training. A previous study has shown
that strength and power ballistic training may induce similar increases in athletic
performance but with different muscular adaptations [40]. Specifically, strength training
may lead to significant increases in strength and hypertrophy and a reduction in the
percentage of type IIx muscle fibers [41], with a subsequent increase in athletic
performance. However, strength—-power training may increase strength and the velocity
of movement and maintain the percentage of type IIx muscle fibers, leading therefore to
increases in muscle power [40,42]. In addition, when power development is the main goal
of training, strength-power resistance training may be used [43]. Training studies in
collegiate throwers, young track and field throwers and well-trained throwers showed
that, when strength—power training followed strength training, significant increases were
found in peak force, RFD and muscle architecture characteristics [4,25]. Therefore, it
would be reasonable to assume that these changes were also present in the current study,
leading to the conclusion that a periodized training program including strength and the
strength—power continuum may induce positive modifications in athletic performance in
adolescent track and field athletes. Nevertheless, both technical learning and maturation
may affect the results of the strength and strength—-power training program regarding the
physical fitness of adolescent athletes.

The subjective wellness report analysis showed significantly higher responses
following the strength—power training mesocycle compared to the strength mesocycle.
The inclusion of complex training with pairs of strength and power—plyometric—ballistic
exercises (including weightlifting derivatives) [16] may have caused greater training
variety in resistance training, which in turn may have led to higher anticipation and
excitement for training in athletes. These positive changes in subjective wellness among
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athletes during strength—power training also suggest that the wellness questionnaire may
be a feasible training strategy to monitor changes in athletic performance; at the same
time, it may be an effective physiological marker of fatigue. Indeed, a previous study on
Australian football players showed that regular monitoring of subjective wellness may
allow coaches to increase the training load during a mesocycle of training [26].

Muscle strength was significantly increased across the entire training period, by 30.6
+16.4% in the bench press and by 41.3 + 16.8% in the parallel squat. These large percentage
increases in the 1RM were expected since the athletes in the current study were
adolescents with relatively low initial strength levels and resistance training experience.
Another possible explanation is the application of a periodized training program, which
seems to favor increases in strength and performance in track and field athletes [12,44].
Similar increases in 1RM strength were found in a previous study in the bench press (22%)
and almost in the squat (28%) following 14 weeks of resistance training in 17 male physical
education students [41]. In addition, long-term strength training with and without
weightlifting derivatives increased isometric midthigh pulls approximately by 27.95 +
22.95% and 20.66 + 18.71%, respectively, in youth students with similar training
experience to the athletes in the current study [16]. In contrast, a study on well-trained
young track and field throwers showed significant but smaller increases in the back squat
(4.68 = 2.98%), although these athletes had a higher initial level of strength compared to
the adolescent athletes in the current study [6]. Periodized resistance training may lead to
significant enhancements in muscle strength; coaches therefore may apply two training
sessions per week, focusing on upper- and lower-body exercises, to enhance the muscle
strength of adolescent track and field athletes. Moreover, complex training may be used
as a strength—power training method since it might induce further increases in athletic
performance [23,24]. Indeed, strength—power training seems to induce similar increases
in seated medicine ball throws to a strength training mesocycle. Figure 2 presents the
increases in medicine ball throws, forming a force—velocity curve. When the strength-
power training mesocycle was applied, the force—velocity curve shifted to the right and
above the T2 and T1 curves, which highlights the increases in upper-body muscle power
[43]. Similarly to this finding, a previous study on well-trained throwers showed increases
in the force—velocity curve only in low-mass medicine balls (1 kg, 2 kg and 3 kg) following
20 weeks of periodized training [31]. Coaches may use this effective, low-cost and easy-
to-use performance test as an index of training-induced adaptations in upper-body muscle
power.

Similarly to the upper-body muscle power, the lower-body muscle power, measured
here with horizontal jumps, increased following the 8-week training period. Specifically,
performance modifications in the standing long jump, both bilateral and unilateral, were
positive following the strength and strength—power mesocycles, while the five-step long
jump seemed to be improved to a greater extent after the strength compared to the
strength—power mesocycle. For track and field athletes, horizontal jumps are essential
exercises, mainly due to their strong correlations with running and throwing performance
[31,45]. In addition to these findings, the time trial in 0-80 m was significantly decreased,
and the acceleration phase (0-20 m) was also decreased, following the 8-week training
program. These results may be explained by the possible increases in strength, in
neuromuscular adaptations and in the increases in the vastus lateralis fascicle length
following the strength—power training program [46,47]. It can be hypothesized that
strength and the strength—-power continuum may induce significant increases in fascicle
length, which in turn may have led to an enhanced RFD, strength, sprints and overall
performance [6]. Moreover, the changes in horizontal jumps might be explained by the
frequent application of long-jump exercises during the training program, which could not
be avoided and may have impacted the athletes” performance.
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Although the results of the study are promising for adolescent track and field
athletes, there are some limitations that should be mentioned. The small sample size
(which might affect the power of the results), the different sport-specific training and the
coexistence of both female and male athletes may limit the generalization of the results to
higher-level athletes. Another limitation is the lack of a control group. However, for
ethical reasons, it was not possible to exclude an adolescent athlete from the training
program. Moreover, the lack of physiological measurements like electromyography,
muscle ultrasound or body composition analysis may have led to the omission of useful
information about the possible training-induced modifications following the 8-week
training program. However, a strength of this study was the periodized training program,
which may have led to significant increases in athletic performance. More studies are
needed to understand the rate of adaptation following strength and strength-power
continuum training in different physical fitness domains among adolescent track and field
athletes. Moreover, future studies with athletes from the same sport, of a similar age and
the same sex, might provide useful information about the impacts of strength and
strength—power training on physical fitness.

5. Conclusions

In conclusion, 8 weeks of strength and strength—-power periodized resistance training
may be associated with positive modifications in the physical fithess components of
adolescent track and field athletes. Changes in performance seemed to be higher during
strength training, although strength-power training added significant increases in
performance with higher subjective wellness. Therefore, coaches may apply the strength
and strength—power continuum effectively in adolescent track and field athletes as it
appears to enhance athletic performance. In addition, the training program used in the
current study had a positive impact on the athletic performance of adolescent athletes.
Strength training in adolescent track and field athletes is crucial for their long-term athletic
development. The continuum of strength and strength—power training exhibits potential
benefits in strength, upper- and lower-body power and linear sprints. Therefore, it is
suggested to apply two training sessions per week, including the complex method with
two pairs of exercises for both the upper and lower body, which may enhance the athletic
performance of adolescent athletes. Additionally, track and field athletes may benefit from
different training programs and various resistance training methods, which might affect
their subjective wellness prior to training and competitions.
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