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NEPINHWH

Mridpunog Zadeiplog: H eniSpaon thg mpo-evepyomnoinong e TNV Aoknon KABLopA PE ThV

UTApa EUMPOG 0TNV LEYLOTN SUVAUN TOU EMWMULOMOU.

(Me tnv enipAen tou Enikoupou KaBnyntr Zapa NikdAaouv)

ZKOTIOG TNG MEAETNG NTAV va SLEPEVVATEL TNV EMISPACN TOU UMPOOCTIVOU KaBiopatog
HE UMApa w¢g AoKNnon Tpo-evepyomoinong, €ite pue xaunAd site pe vPnAda ¢oprtia, otn
uéylotn Suvaun oto EMoAé og kahd mpomovnuévoug apolBapioteg/tpleg. Awdeka (N = 12)
KaAd mpomovnuévol apotBapioteg/tpleg (N = 9 avtpec: nAikia: 28,9 + 2,5 €tn, pala: 87,7 +
7,2kg, avaotnua: 179,3 £ 4,1cm, kat N = 3 yuvaikeg: nAwia: 25,0 £ 3,6 €tn, pdala: 65,0 +
8,5kg, avaotnua: 158,0 + 6,1cm) ouppeteiyav otn peAétn. OL abAnTég/Tpleg
Tipaypotonoinoav tpeLg SLadopeTikEG CUVOAKEG TPO-EVEPYOTIOINONG HE TuXala OELpA,
cupnepAapBavouevng tng opddag eAéyxou omou dev mpayuatonoldnke mapeppaocn, TnG
ouvOnkNng pe xapnAd doptia (3 oet twv 3 emavainPewv oto 75% 1MAE) kat tng ouvBnkng
ue vPnAa doptia (2 oet tng 1 emavaAnyng 95% 1MAE). Oktw Aenmtd peTd amd KAOe
ouvOnkn mpo-evepyomoinong, oL aBAnTEG/Tpleq TMpaypotomoinocav tnv afloAoynon
Héylotng Suvaung oto EmoA€. EmutAéov, T KWVNUOTIKA XOPOKTNPLOTIKA TNG UIApaAg OTO
85%, 95% kat 100% tng peylotng duvaung Kwnuatoypadndnkav kat avoaAldnkov HEow
™G edpapuoyng Weightlifting Analysis bar path tracker. A§loAoynBnke n kopudaia kat péon
TaxLTNTA TNG UIApag Katd tn SLdpKeLa Tou TpwTou Kot devtepou tpafryuatog. Eniong,
aflohoynbnke o &eiktng umMoOKeLMEVIKAG avtiAnyng tng komwong (rate of perceived
exertion, RPE 1-10). H eniboon oto EmoA€ mapEpeLve apetafAnTn LETA TIG TPELS CUVONKEG
npo-gvepyonoinong (p=0,142), av kat n ouvOnkn He Ta XapunAd doptia mpokdleoe
ONUOVTIKA HEYOAUTEPN TOoOOTLAlO auénon o€ oUyKplon WUE Tn ocuvlnikn e tTa uPnAd
¢doptia (0,61£3,3% evavtl -3,0£5,6%, p=0,032). O deiktng avtiAnyng tg KOMWong ATAvV
ONUOVTIKA XAUNAOTEPOG META amod Ta XaunAd doptia o€ ouykplon e ta uPNAQ
¢doptia(p=0,001). Eniong, mapatnpndnke pia otatiotikn tdon oto 100% tng HEYLOTNG
Suvapung (p=0,056) kKatd To MPWTO TPAPRNYUA HE TN cuvlnkn UE Ta XaunAd doptia va
nipokaAel iowg uPnAdTepn TaxLTNTA LETOKIVNONG TOU PopTiou og clyKPLON LE TN cuvOnKN

eAéyxou. Ta xapunAd doptia teivouv va auvédavouv tnv kopudaia TaxlTNTA KATA TO TPWTO



TPABnyura oto EmoAé. H avaluon tng mooootiaiag petafoAng €6etée OTL To KABLOUA HE
XOUNAG doptia umopel v €xel peyalutepn emidpacn otnv TPO-EvEPyOTOLNCNn TNG
enidoong oto EMoAé o€ ouykplon pe to KABlopa pe vPnAda ¢optia. Emopévwg, otav ta
UIPOOTIVA KoBlopaTa XPNOLLOTOLoUVTAL WG AOKNCN TPO-EVEPYOTIOINONG, CUVLOTATOL N

xpnon xapnAwv ¢optiwv Kat emavaAnPewv e ypryopn taxutnta.

NEgerg kKAeLdLA: OAvuTLaKN Apon Bapwy, LEYLOTN TOXUTNTA , LITPOOTIVO KABLoMa, ETOAE,

aBOAntéEg, evioxuon amodoong



ABSTRACT

Bampos Zafeirios: The Effect of Front Squat as a Pre-Activation Exercise on Maximum

Clean Performance.

(Under the supervision of Assistant Professor Zaras Nikolaos)

The purpose of the study was to investigate the effects of the front squat as a pre-
activation exercise either with light or with heavy loads, on clean 1 repetition maximum
performance in well-trained weightlifters. Twelve well-trained weightlifters participated in
a cross-over counterbalanced experimental design where athletes performed three
different pre-activation conditions including the control where no front squat was
performed, the light squat (75% of 1RM) and the heavy squat (95% of 1 RM). Eight minutes
after each pre-activation condition athletes performed the 1 repetition maximum
evaluation in clean. In addition, barbell kinematics at 85%, 95% and 100% of 1 repetition
maximum were measured via the weightlifting analysis bar path tracker application. Peak
velocity and mean velocity during the first and second pull were measured. Rate of
perceived exertion was also evaluated. Performance in clean remained unchanged
following the three pre-activation conditions (p=0,142) although, light squat induced
significant greater percentage increase compared to heavy squat (0,61+3,3% vs. -3,015,6%;
p=0,032). Rate of perceived exertion was significantly lower following light squat compared
to heavy squat (p=0,001). Also, a statistical trend was observed at 100% of 1 repetition
maximum (p=0,056) during the first pull. Light squat tended to enhance peak velocity
during the maximum lift in clean. Percentage change analysis showed that light squat may
have a greater pre-activation effect on clean performance compared to heavy squat.
Therefore, when front squats are used as a pre-activation exercise, then light loads and fast

velocity repetitions are recommended.

Keywords: Olympic weightlifting, peak velocity, front squat, clean, athletes, PAPE



NEPIEXOMENA

TIEPINHWH. ...ttt ettt et st ettt sae et e see et teaae e sae et seneesueeenneeseeens 3
ABSTRACT ...ttt ettt st ea e s ee bt et saeeebbeesee et eea e saeeesbesbe st aeane saeessbesbeennees 5
KATANOTOZ MINAKQIN ...ttt ettt e ee e st et e e e ees e see et ee e saeeessesseeennes 8
KATANOTOZ ZXHMATOIN ..ottt ettt sttt st et sae e et st es e saeeseeanaes 9
LLEIZATQINH ...ttt ettt she bt e e see st e e saees e sae s ean e et saeensbenaes 10
1.1, ZKOTUOG TNG EPEUVOIG wevrrvereerereruasresereesessesessesersasessessssessesesessessesensessssassasessssensessssasessessessesessees 13
1.2. EPEUVNTIKN UTTIODEDT oeueueeeireieeresieeeiesce et stesestesessasestesesesaeses st sassassesaneasesaesessessssesssenssssenes 13
1.3. OpLOOETACELG KOL NEPLOPLOIOL. . vuviuvrieeeecieeeriet et ete st tetee e st sessesassese e sessesaseaneesnnseses 13
2. MEOQOAONOTIA ...ttt ettt e st et et st ss e e sae st te e sae e es e sheesbeneesaneenneeenes 14
2.0 AELYILOL vttt et et ettt eteete e te et e et e st e et e e e s et bensesbesaesaesaes e b et et et et enseneanseneeae et ene 14
2.2. MELPOAUOTIKOG OXEOLAOILOG cuvnerveerrieereeresestrsaeeseseessesessesessesessassesessesesessensesessassssenensassssens 14
2.3. TTPOYP OO TIOPERPBOOIIG veveuvereseererrerereersereseeseseeseseasessessnssesessasesessessessssassssesessessssensesssesssnses 15
2.4, OPYOVOL LETPINOTG cververerrerereareesesessesarseseesesesssssesessasessesessessssassssesessassesessessssessnsessssassssessssasssses 17
2.5. TTEPLYPOADN LETPAOEWY wvueeveeierireerestrenierirsaseetesessessssessesesesssssesessasessesssessssassssesesssssesensaseseens 17
2.5.1. ZWHOTOUETPIOELS cuvevererererrereereseesessesessaseesesessessssassasessesessesessessessassesassassssesesssssasessenssesseses 17
2.5.2. MEYLOTN TIPOOTIAOELO OTO ETTIOAE .....veveee vttt sttt s et ee e v saeens 17
2.5.3. Xprion edapuoyng Weightlifting analysis bar path tracker.........cccccvveveeveveccvceeenenn, 18
2.6. ZTOTLOTIKI OVOAUG v tviueereseieeteteeesesteessesassesessesessessssaseesesessasseserssseseessnsessssassssesensessesensaseen 18
3. ATTOTENAEZIMATA .ttt et ettt sae et e st et e et she e s bentesaeeenneesaeersaenneas 20
3.1. ETHLO00N OTO ETTOAE ...ttt sttt st s ss e e s s saass st ses s aeseneanesaenens 20
3.2. Aeiktng UTIOKELMEVIKAG avTIANYNG TNG KOTIWONG (RPE) .ttt 20

3.3. Aebopéva Avaiuong tng pnapag peow tou Weightlifting Analysis Bar Path Tracker 21
3.3.1. Kopudaia toxutnTa KAtd To TPWTOo Kot SEUTEPO TPABNYUA OTO EMOAE ................. 21
3.3.2. Méon toxuTNTo KATA TO TIPWTO KoL SEVTEPO TPAPBNYHA OTO ETOAE ... 21

3.3.3. ANayég otnv entidoon oto EmoA€ otig SladopeTikeG cUVONKEG PO evepyomoinong



B ZYZHTHEZH ... et e st e et sre s en e e 23

5. ZYMIMEPAZIVIATA ..ottt ettt sttt te s ae e ae st e st e sae e s sbe e e te sesaee sesaeeasbe sunaen srnaannsenan 27
6. BIBAIOTPAMIA ...ttt ettt et e te st s et s e e e e e stesaeaas et aesbensae st stesnnens 28
NMAPAPTHMATA

MNapdptnua 1: Evtumo Evnuépwong — ZUYKATAOEONG ZUMMETEXOVTWV vevereerenrrereeereennanes 31
MapAPTNUA 2: ANUOCLEUGT MEAETIG wveeevereeerieeiectesesesereeetesteeseressssestesesessesaseasesasassannesees 39



KATAAOIOZ MINAKQN

Nivakag 1. AAayeg otnv kopudaia TaxlTnTa KOt TN SLAPKELA TOU TPWTOU KO
bdeutepou TpaPriyuato¢ oto EMOAE, peTd TG ouvlnKeg TpoO-

EVEPYOTIOUNONG. wvrvreeereiieuirtireeestesesesasseseete st sssaesessasestesessessesansesessssessesessenesses 21

Nivakag 2. ANayeg otnv pEON TOXUTNTA KAtd Tn OLAPKELD TOU TPWTOU KOl
bdeltepou  TpaPrypotog oto EMOAE, HETA TG OUVONKEG TPO-

EVEPYOTIOUNONG. wvverereerereeiesietereereeteseaesaeseeetesessesseseseasessesessesasseseesesessassesensaseses 22



KATAAOIOz 2XHMATQN

IXAMO 1. NELPOUUOATIKOG OXESGLOOLOG w.vervieeereinrireereetesesesseseseeseseesessesessassssesesssesessasessessss 15

IxAna 2. ANayeg otnv eniboon oto EMoAE peTaly Twv Tplwv ouvOnkwv mpo-
EVEPYOTIOUNONG. wvvevireeresienierireeeetesesesaeseseesestesessessssessesesessensesssssesessensesessaseseensnss 20

IxAna 3. ZUykplon petafl tng mocootiaiag petafoAng otnv ehadpld cuvOnikn oto
kKaBlopa kat tnG opadag eAéyxou Ue TNV mooootiaia MeTaBoAn oto
BapUutepo kABlopa Kal TG opadag eAEyxou yla tnv Kopudaia Kot peon

TOXUTNTOL wouveveeeeeereseeeserseeesesessasseseeasesseessesessasessesessasassass st sessessesersasessesensssnsaseses 22



1. EIZATQrH

H OAvprak Apon Bapwv givat éva amd ta 1o SUVaLKA aTOUKA aywviopota
Suvapung kat Loxvog. To aywviopa tg Apong Bapwv nepthapfadvel Vo KvAoeLg: To Apace
Kal To ETOAE-TeTE. TeAKOG 0TOXOG yla kABe aBANTA €lval va KatapEPEL va onKWOoEL Ta
TEPLOOOTEPA KIAA TTOU UTtopel mAvw armo to KePAAL kat yia TG SUo KVRoeLS. To cUVOAO Twv
KIAwV 1ov Ba onkwBouv otig SUo KvAoELg Katataooetl Tov abAnth otnv teAkn Béon. H
Apon Bapwv mep\apBAVEL CWHATLKEG KOTNYOPLEG KL ETOL OL KATNYOPLEG KIAWV YLOL TOUG
avépecg eival 65, 75, 85, 95, 110 kat 110+ CwHATIKA KIAG, EVW YLa TLG YUVAIKEG gival 53, 61,

69, 77, 86 kal 86+ cwpatikd kAa (https://iwf.sport/2025/11/03/bodyweight-categories-

for-the-2028-olympics-in-los-angeles-are-defined/). Mia wpa mpwv Tov aywva, OAoL ot

aOANntEG TpEmeL va {uylotolv wote va eEaodaAlotel N cwpatiky Katnyopia (Storey &
Smith, 2012). Katad tn Stdpkela Tou aywva, To poptio TG umapag pnopet va avénbet anod
1 kA0 KoL TAVW evw to GoPTLO TNG UIdpag Sev unopet va HeLwBel o€ emopevn mpoondBela
Tou aBAntn. To Apacé Bewpeite pio amod TG TO QMALTNTIKEG KWVAOELG UTIO doptio o€
TEXVLKO eminedo. Katd tnv ektéAeon tng kivnong Tou Apace, o aBANTAG ONKWVEL T Umapa
arnod 1o €5adog mavw amo to KePAAL He pio cuvexouevn kivnon. To Apace xwpiletal o€ 6
Sladopetikeg daoelg: a) tnv apxikrn B€on, B) to 1° tpdfnyua, y) tn petapaon, 6) to 2°
TPABNYUa, €) TNV €l00d0 KATW Ao TNV Undpa Kot oT) TNV enavadopd otnv opbia Bon
(Gourgoulis et al., 2000; Korkmaz & Harbili, 2016). KaBe ¢don kabopiletal Baon tng
oAAayng katevBuvong otnv KauPn/éktaon Twv yovatwv kot tou ULPoug NG Umapag
(Akkus, 2012). Katd to mpwTto Tpdfnypa, o aBAntng Letatomnilel tn pndpa amno to €dadog
HEXPL TNV TPWTIN HEYLOTN €KTtaon Twv yovatwv (Gourgoulis et al.,, 2009). To mpwto
TPABNYUa Baoiletal otnv molotnTa g SUVANG KABwWG AUTO €lval Lo apyo oo To 2° 1o
Loxupo tpdPnypa (Garhammer & John, 1991; Gourgoulis et al.,, 2004). H ¢don tng
HeTaBaong mephapPavel To «SeUTEPO AUYLOPA» TWV YOVATWY, LA OTPATNYLKN KOTA TNV
omoila ta yovata Auvyilouv yla Seutepn dopd Kol MEPVOUV UMPOOTA KOl KATW amd tnv
UMAapa wote va B€couv To cwua oTnV Loxupotepn BEon mpwv tnv TANRpn éktacn. To 2°
TPABNYLA OAOKANPWVETAL HOALG TOL yOVATA, TO LOXLA KaL OL TTOSOKVNLKEG EpOOUV O€ TAN PN
€ktaon npoodEpovtag TNV PeyaAlTepn TaxuTNTa otnV pundpa (Chapman et al., 2021). Kata
N SLapKeLa LEYLOTWY pooTtabelwy n KABeTN kopudaia taxVuTnTa Unopel va KupavOet ano

1,65 m/s kat 2,28 m/s (Akkus, 1991; Gourgoulis et al., 2002; Storey & Smith, 2012). MOALg
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0 aBANTAG OAOKANPWOEL TO 2° TPAPBNYUO TTPOOTIOOEL VL KATEUOUVEL TO CWHA TOU KATW Ao
TN UIMAPa yLa va TN OTAUOTACEL KAl va T oTaBepomoLioel. AUECWG LETA ONKWVETAL E TNV
unapa oe 0pBla B€on KAl TEPLUEVEL TO CAUA TWV KPLTWV WOTE VA OAOKANPWOEL TNV
npoomndBeld tou. H Sudpkela plag mpoondBelag Stapkel 3-5 SegutepOlemta evw oL
OUVOALKEG TpooTtABeLeg oTOV aywva elval TpeLg (Storey & Smith, 2012). To EmoAé-ZeTe elvat
n deUtepN Kivnon otnv onola aywviletal Evag abAnTAG. 2TV Kivnon autr oL aBAnTég €xouv
™ Suvatotnta va avénoouv To ¢opTio otnv pundpa katd 18-20% os cUyKpLoN UE To GopTio
oto Apaocé (Storey & Smith, 2012). O ddoelg oto EmoAE elval OpoLeG e aUuTEG Tou Apaoe
EVW onpoavtiky Stadopd eival mwg n pmapa $Odvel oe pkpotepo Kopudaio LYOG.
ZUYKEKPLEVQ, TO Kopudaio UPog TnG pmapag oto EmoAé ivat 55-65% tou avaoTHOTOG
tou aBAntn (Drechsler, 1998; Storey & Smith, 2012). To let€ N ektivaén xwpiletal oe 6
ddoelg: a) apxkn 6€on, B) BUBLoN, y) wBNon, 8) un unootnpLlopevo PaAidt kKAtw amo tn
umnapa, €) vnootnpllopevo PoAidL katw and tn Pndpa kot ot) enavadopd otnv opbia
B¢on (Soriano et al., 2019). Katd tnv ekkivnon, o aBAntrg amoteAel pia evotnta PE TNV
umapa kat Eekva tnv BuBLon Auyilovtag ta yovata Kal ta oxio o€ pkpo Babuo, mepimou
oto 10-13% tou cuvoAlkoU Tou avaotipatog (Ronai & Lopatofsky, 2024). Auéowg peta
wOel kABeTa TNV pumapa Kot petadépel taxvTNTa 0To Poptio wote va ardeL katevBuvon
Kal va. oToOEPOTOLAOEL TNV UMApA TTAVW oo To KepAAL Tou o€ pia otabepr) B¢on. H
urtodoxn pmopel va yivel eite og kABlopa, eite oe nUIkABLopa eite og YPaAidl. H Siapkela
oAokAnpwong TG kivnong tou EmoAé-Teté unopet va eival 8-12 dsutepolenta (Storey &
Smith, 2012). Katd tn Sldpkela Twv TEAeUTAlWY €TWV OAO KOl HEYQAUTEPN Eudoaon EXEL
600el oe otpatnylkéc evioyuong tng emiboong MPWV TIC AYWVLOTIKEC KLVAOELS. Mo
OUYKEKPLUEVQ, HUla OTPATNYLKN Heylotomoinong tg enidoong ot PACLKEG KLVAOELG TNG
Apong Bapwv givat n ebappoyn pag doknong e unAo poptio Alyo pLv TNV oywVLOTIKA
kivnon. Na mapddelypa, n eKTEAeon TG AOKNONG KABLOUA E TNV UMAPA TIOW Ao Tov
auyxéva 10 Aemtd mpLv TNV Kivnon tou Apacé. Auth n otpatnylkn odnyet otnv epdavion
TOU PaLVOUEVOU TNG LETASLEYEPTIKNC EVEPYOTIOiNONG, YVWOTO Kot ws PAPE (Post-Activation
Performance Enhancement) mou ¢aivetal va BeATLWVEL TNV EMEPXOUEVN Kivnon HECW TNG
dwodopuiiwong Twv eAadplwv aAucidwv puoacivng Kat tTng avénong tng evepyomoinong
TWV KNTikwv povadwv tumou Il (Lorenz, 2011; Tillin & Bishop, 2009). Mapdyovteg 0mwg

N €viacon Kal 0 0yKog TG AoKNoNG mPo-eveEPyoToinong, To SLAAELUUA Kal N BLOKNXOVLKA

EyyUTNTO OE OXEON HME TNV Aoknon mou Ba akoAouBroel Ba maifouv polo otnv TeALKA
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anodoon (Garbisu-Hualde & Santos-Concejero, 2021). Mwa peAétn ano toug Kelekian et al.
(2022) epelivnoe tnv ofela enibpaon Tng mpo-evepyonoinong LEow TpaBnyudtwy oto 85%
kat 120% tng péylotng duvaung otnv enidoon g kivnong tou EmMoAE. ZUVOAIKA 8 VEEG
aBAnTpLeg OAvumakng Apong Bapwv cuppeteixav akodouBwvtag 4 mpomovinoelg o€ 4
Sladoyikeg eBdopddeg mapéppaons. To MPwWTOKOAAO POBEPUAVONG NTOV CUYKEKPLUEVO
kaBe dopd evw epapudotnke Eva tPAPnyua oto 85% kal éva oto 120% mpwv amnod 3
HEYLOTEG TPOOTIAOELEG e SLAAELUUA 2 AETTTA PETAEL aUTWV. Ta AMOTEAECUATA TNG LEAETNG
€belgav nwe avefaptntwg poptiov otnv doknon po-evepyomoinong n enidoon oto EmoAe
avénbnke. QotoO00, T YKPOUTL Tou €eKTEAEcAV TPABNyUa oto EmoAé oto 85% eixav
XopNAOTepeG TLEG RPE otnv KAlpaka Borg. ETol oL epeuvnTtég mpoTteivouv MwG evw Kot oL
6Vo moapepPaocelg avénoav tnv enidoon, auti pe To TPABNYUa oto 85% mpoodepe
HLKPOTEPN KOTIWON KoL £€T0L (owg elvat kaAutepn emhoyn. Mia LeAETN aKOWUN E§ETOOE TNV
ofela emidpaon o€ KLVNTIKA KAl KWVNROTIKA XAPAKTNPLOTIKA TNG emidoong oto EMoAE kat
€vOOKPLVOAOYLKEG amokploelg epapudlovtag éva Tpafnypa-EnoAé oto 120% tng LEyLoTng
duvaung wg aocknon mpo-evepyornoinong (Chavda et al.,, 2025). Kat maAt 8 aBAntég
OAuprakng Apong CUUMETEIXAV OTNV MEAETN Ot 2 EEXWPLOTEG Tpomovnoels. H opdda
eANEyxou €kave TPeLg tpooTtdBeleg oto EMoAE oto 90% tng péyLotng SUvapNG Evw n opdda
napéppaong epdppooe mpwta eva tpafnyua oto 120% tng peylotng SUVaAUNG KoL EMELTA
3 npoomnadBeleg oto 90% TNG HEYLOTNG SUvaUnG oto EMoAE pe éva Aemto StdAsiupa. Ta
anoteAéopata tng UEAETNG €6el€av wG n enidpacn tng mpo-evepyomoinong amoteAel
KOpMATL €€elbikeuong otnv TPOTOVNON KoL UIMOPEL va €xeL OeTkEG emOpACELS yLa
KAmoLloug. Qotoco, v UM PXOV OTATIOTIKA CNUAVTIKEG SLOPOPEC HETALU TWV YKPOUTL.
Tautoxpova, dev afloloynBnke n enidpaon tng mpo-gvepyomoinong otn pEyLotn duvaun
oAAG 0T0 90% TG HEYLoTNG SUVaNG TTou yLa éva aBANnTr anoteAel éva ¢poptio eUKOAO OTNV
nipornévnon. Ta amoTEAECUATA TWV EPEUVWV €lval Alya KL €ToL XpeLAlovVTaL TEPLOCOTEPQL
b6ebopéva yla tnv enidpacn Tou GOLVOUEVOU TIPO-EVEPYOTIOINONG OE KLWVNOELG TNG
OAupruakng Apong Bapwv. Evw umdpyxouv Alya Sebopéva yia 1o GaLVOUEVO TNG TPO-
gvepyonoinong péow tpafnyudtwy otnv enidoon tou EmMoAé, dev undpyouv avtiotolya
oTolxela Pe KWVAOELG OTWG TO KABLOMA e TNV UIAPA EUMPOG amd TOV AUXEVA, Kivnon UE
opoLa Blopnxavikd xopaktnplotikd pe To EmoA€ (Joffee et al., 2023). Zkomdg TG mapovoag
HEAETNG ATav va e€eTAoeL TNV ofela emidpaon Tou KABIOMATOG PE TNV UIMAPO UTTPOOTA Ao

TOV QUXEVA WG AoKNON TPo-gvepyomoinong otnv péylotn duvaun oto EmoAe. EmutAéoy,
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afloAoyndnkav Ta KWNUOTIKA XOPOKTNPELOTIKA TNG WMAPOG OTMWG KOL N UTIOKELUEVLKA

avtiAnyn tng komwong tou abAntA (RPE) péow tng xpriong kAipakag Borg (0-10).

1.1. ZKOTOG TNG €PEUVOG
IKOTO¢ TNG mapouvoag €peuvag Atav n Siepevvnon tng ofelag emibpaong tou
UMpooTvoU Kabiopatog pe pndapa pe vPnAd (YO) kat xapunAd doptia (XD) oktw Aemtd

TPV TNV a§LloAdynaon TG HEylotng duvaung oto EmoAé o abAntég/tpleg Apong Bapwv.

1.2. Epeuvntikn unoBeon
Me Bdon tnv avaAuon TnG eloaywyng dlatumwvovtal oL ENG UTIOBETELG:

e H enidoon oto EnmoA€ Ba auénbOel émetta amnod tnv npo-evepyomnoinon pe ta XO kat YO.

e To KWWNUOTIKA XOPAKTNPELOTIKA TNG Umapoag Ba evioxubolv €melta amd TNV Tpo-
evepyonoinon pe XO kat YO.

AlatuTtwvovtal Kot ot €€N¢ UNOEVIKEG UTIOBEDELC:

e Henidoon oto EmoA¢ Sev Ba auvénBel énelta amnod tnv npo-evepyornoinon pe ta XO kat
YO.

e Ta KWNUOTIKA XOPOAKTNPLOTIKA TNG pmnapag v Ba evioxuBouv Emelta amo tnv mpo-

evepyonoinon pe XO kat YO.

1.3. OpLoBeTAOELS Kal TtEPLOPLOOL
3TN HEAETN Bt CUMUETEXOUV AVTPEG KOl YUVALKEG 0 pOLBAPLOTEG/TPLEG KATL IOV (0WG
va SUoKOAeUEL TN yevikeuon Twv Sedopévwy. OLtapeUBACELS KOl oL LETPAOELSG Ba yivovtat

OTOV XWPO MPOMOVNONG TwV abAnTwv/TpLwv.
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2. MEOOAOAOTIA

2.1. Asiypa

Awbdeka (12) aBAntég/tpleg tng OAupmakng Apong Bapwv cuppeTeixav otnv
napovoa peAETn. Evvéa avdpeg (n=9) (nAwia: 28,9 + 2,5 €tn, vYog: 179,3 + 4,08 cm,
owpoatkn pada: 87,9 £ 6,2 kg) kat 3 yuvaikeg (n=3) (nAwia: 25 * 3,6 €tn, UYog: 158 + 6,08
cm, owpatiky palo: 63,8 + 6,3kg). OMot ot aBAntég/tpleg nNTav uyleic kat Oev
XPNOLLOTIOLOU0AV OMOYOPEVLEVEG OUCLEG evioxuong TnG amodoong. OL mpolmoBEaoeLs yla
VOl CUMUETEXOUV Ol aBANTEG/TPLEG NTAV:
e TouAdyxlotov 2 £€Tn MPOTIOVNTLKA EUTELPLA oTNV Itpomovnon OAupmiakng Apong Bapwv
e JUUUETOXN O€ eMionpoUg aywveg Apong Bapwv to teAeutaio €tog

¢ Na elvat uyLelg XwPLG LUOOKEAETIKOUG TPOUUATIOMOUG

OL aBANnTég evnuepwOBNKAV yla TOV OKOTO TNG MEAETNG KoL UTIEYpaav TO EVTUTIO
ouykatdBeong. Ze omoladnAMOTE TMEPLMTTWON OL CUUUETEXOVIEG Oa umopoucav va
QTOXWPNOOUV o TNV HUEAETN yla Toug SIkoUG Toug Adyoug. OAEG OL TELPAUATIKEG
Sladikacieg eykpiBnkav amd tnv enwtponn BlonOikng tou Anpokpitelou Mavemotnuiou

Opdkng (A.N.A.N.0./E.H.A.E./48170/352).

2.2. NelpapATIKOG OXESLAOUOG

Mo kaBes abAntA/tpla mpayuatonoiOnkav 4 TPOMOVACEL,. TNV TPWTN
nporévnon €ywe afloAdynon TwV OTOMLKWV-CWHATIKWY XOPAKTNPLOTIKWY (nala,
avaotnua). EmutAéov, petpROnke n péylotn SUvaUn OTo KABLOUA LE TNV UMAPO EUTTPOG
OMw¢ Kal oto EmoA€. OL teAkeg emdOOELG peyLoTnG SUvVaUNG KaBopLoav Ta KIAA Ta OmoLa
Ba xpnoluonololoayv OTLG EMOUEVEG TPELG TIPOTIOVAOELG. 2TLG EMOUEVEG TPELG TIPOTIOVAOELG
€ylvav oL TopeUPACELG TTPO-EVEPYOTIOLNGCNG OTO UMPOCTLVO KABLoUA KAl ETELTA OL LEYLOTEG
nipoondBeleg oto EMOAE pe tuxaia oslpd. OLmapeuBAcelg NTav TPELG: mapeuPacn eAEyxou
omou 6ev MpayUaTONoLOnKeE UMPooTvo KABLopa Tipv TNV MEyLlotn duvaun oto EmoAE,
nipo-gvepyomnoinon pe X® omou npaypatonotidnkav 3 o€t twv 3 emavaliPewv oto 75%
™G HEYLoTNG Suvapng Kot po-evepyoroinon pe YO omou npaypatonotidnkav 2 o€t TG
1 emavaAnyng oto 95% tng peylotng duvaung. Katd tn Sldpkela Twv mapeUPAcewv oL

aBAnTéG/TpLeg elxav tnv odnyla va ekteAoUV TG eMaAVOAAPELG PE PEYLOTN TaXUTNTA OTN
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UELOUETPLKN Paon. To SLAAAELHA PeETAED TNE TTPO-EVEPYOTIOLNONG KAl TOU EMOAE ATV OKTW
Aemtta (Wilson et al., 2012; loannides et al., 2024). Alya Aemtd PeTA TV apépBoaon npo-
evepyonoinong aflohoynbnke n avtiinyn tng komwong péow RPE (1-10). Ito oxfua 1

TIAPOUCLALETAL CUVOTITIKA O TIELPAUATIKOG OXESLACOG,.

® ATOULKA-CWHOTLKA XOPOKTNPLOTLKA h
s e 1IMAE o€ purpootvo kaBlopa kat EmoAe )
e MpoBeppavon> Kabwopa (75%1MAE/95%1MAE)-
2n >RPE-> 1MAE EmoAg
nponovnon J
e MpoBeppavon> Kabwopa (75%1MAE/95%1MAE)-
g8 >RPE-> 1IMAE ErtoA€
M e MpoBeppavon> 1IMAE EmoAg
npondévnon J

Ixnua 1. Nelpopatikog IxeSLaopog. OL TPomoVvAoELS 2, 3 Kal 4 €yvav e Tuxaio oELpa.

2.3. Npoypappa napéupacng

ITNV TPWTN TIPOTOVNON, Ol CUUUETEXOVTEG adol CUUTANPWOAV TO EVIUTO
ouykataBeong evnuepwOnkav yLa tnv dte€aywyn tng €peuvag. EMelta, £yvav oL LETPNOELG
U oug Kal Bapout. AuEowG UETA, EYLVE N afloAoynon TG HEYLOTNG SUVAUNG OTLG KLV OELG
KAOLoMO PE TNV Umapa eUPOC Kot EMoAE pe okomo va kaboplotouv ta poptia mpomdvnong
yla TG €MOUeVEC TapeUPaoel aAAd Kal ta TPWTOKOAAa avénong twv ¢optiwv. H
npoBéppavon yla tig SU0 KLWWAOELG NTAV OTOMLKA KAl OUTO-ETUAEYOUEVN Yl TOV KAOe
abAnti/tpla péxpt va ¢tacel to 50% tng péylotng Suvaung. OAol oL abANnTég/Tpleg
TIPOETOLUAOTNKAV LE TPOTO TIou ouvnABOLav va MPoeTOoLUAlovTaL OTNV TPOTOVNTLKA TOUG
pouTiva. MOALg o aBAntrg/TpLa nTav £ToLuog Kot Eptave To 50% tng HéyLotng SUVaUNG TOTE
TO MPWTOKOAAO auvénong tou doptiou ya ta XD oto KABLOPA HPE TNV UMAPA EUMPOC

niepAdppave tnv ektéleon 2 oelpwv Twv 3 emavainPewv pe 50% tng peytotng dSuvapng, 1
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OELpAG TwV 3 emavalnPewyv pe 60% tng PEyLotng Suvapng, 1 oelpdg twv 2 emavainPewv
HE 70% TG péyLlotng Suvapng Kat TEA0G 3 oelpeg Twv 3 emavoAPewV pe 75% tng LEYLOTNG
Suvapng omou Atav Kot n apéppaon Tng NUEPAS. AVTioToLYO TO TPWTOKOAAO au§nong yLa
ta YO oto kabiopa nepthapfave tnv ektédeon 2 oelpwv tTwv 3 emavaAnPewv pe 50% tng
HEyLotng Suvapung, 1 oelpdg twv 3 enavaAnPewv pe 60% tng péylotng Suvapng, 1 oelpdg
Twv 2 enavoAnPewv pue 70% tng pueyotng Suvaung, 1 oelpdg g 1 emavaindng pe 80%
™G pEyLlotng duvaung, 1 oelpdg tng 1 emavaAnyng pe 90% tng Heylotng SUvaNG Kat TEAOG
2 oelpeg NG 1 emavaAnPng pe 95% tng HeyLotng SUvapng yla tnv mapEUBacn tng NUEPOC.
To Stdhepa petady Twy ospwv Atav 2-3 Aemtd. MOALG To kABLopa oAokAnpwvovtay, ot
OUUETEXOVTEG EEKOUPATOVTOV OKTW AETTA WOTE VA EEKLVAOOUV TNV TIPOETOLATIA yLa TNV
kivnon tou EmoA€ (Wilson et al., 2012; loannides et al., 2024). To mpwtOkoA o au§nong Twv
doptiwyv oto EMoAE ATav cuykekpLpévo Kal iblo oe KABe mpomovnon kat tepAAave tnv
ekTéAeon 2 oslpwv Twv 3 emavaliPewv pe 50% tng peylotng Suvaung, 2 CEPWV Twv 2
enavoAnPewv pe 60% tng peylotng duvaung, 2 oelpwv tng 1 emavaAnyng pue 70% tng
Héylotng duvaung, 2 ospwv NG 1 emavalnyng pe 75% tng peylotng duvaung, 1 oelpdg
™G 1 emavaAnyng pe 85% tng peylotng duvaung, 1 oelpdg tng 1 emavaAnydng pe 95% tng
Héylotng Suvaung kat 1 ospd tng 1 emavaAnPng pe 100% tng péylotng Suvapng. Tig
TPOOTAOELEG UE TIOOOOTA TMAVW amd 1o 95% tng Uéylotng Suvaung 606nkav €wg 3
TipooTdBeLeg o€ TepimTwon akupng mpoomabeilag. Eav kamolog katadepve to 100% g
Héylotng Suvaung tote 10 doptio auvfavotav oto 103% tng peylotng duvaung. To
SLaAeLppa peTady Twy mpoomabelwy ATav 3 Aemtd. ITig npoomndBbeleg 85%, 95% kat 100%
NG péyLotng Suvaung LeTPnOnke n Héon kal kopudaia taxvuTnta TG Unapag (m/s) oto
TIPWTO Kal SeVTEPO TPABNYUA oTnV Kivnon tou EmoAE. Ze Sidpkela SUo eSopddwy, petd
TNV MPWTN TPOTOVNON TIPOYPOUHATIOTNKAY Ol UTIOAOUTEG TPELG TIPOTIOVHOELG LE XPOVO
EekoUpaong touddxlotov 72 wpet. Ol mMapeUPACELG TIPO-EVEPYOTIOLINCNG EYLVOV E TUXALD
oelpa edpapuodlovtag Ta MPWTOKOAAA Tou avadEpOnkav mapandvw. e Kia ano TiG TPELS
T(POTIOVAOELG (OUVORKN EAEYXOU) EYLVE LOVO N HETPNON otV eniboon tou EMoAE xwpig Tnv
AoKNOoN TPO-EVEPYOTIOINONG. ZTO TEAOG TNG AOKNONG TPO-EVEPYOTIOINONG UETPNONKE N
avtiAnyn tng kKOMwong péow RPE pe kAipaka amnod 1 éwg 10. OAeg oL POTOVACELG EyLvav
OTOUG XWPOUG TIOU €KAVOV TIPOTIOVNON oL AOANTEG £TOL WOTE OL CUVONKEG TPOTIOVNONG VAL

elval OOLEG KOl OLKELEG.
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2.4. Opyava pEtpnong

H ocuAhoyn twv dedopévwy twv dokipaotlwy ota doptia 85%, 95%, 100% kat 103%
gywe péow AQYPng Bivteo katl xprnong tng edappoyng Weightlifting Analysis bar path
tracker. OAeg oL AfYelg Twv npoomnabelwy yla kaBs abAntr/tpla ota dsdopéva dpoptia
TiepAoTnKayv otnv epappoyn yla tnv Stepevvnon Twv anoteAeopdtwy. MNa tnv afloAdynon
TNG UTTOKELUEVLKA G avTiANYnG TNG KOMWong xpnotpomnotldnke mivakag RPE pe kKAlpoka amno
1 éwg 10. Ma TN METPNON TOU QVOOTAUOTOG TWV CUMMETEXOVIWV XPNOLLOTIOLRONKE
HETPOTALVIOL OTEPEWMEVN OTOV TOLXO €VW YylOL TNV HETPNON TNG OWMOTIKAG MAlag
xpnowomow|Bnke fuyopld akplBeiag. TEAog, ywa KABe kivnon xpnolpomollénkav

OAUUTILOKEG UTTAPEG KoL Siokol.

2.5. Nepypadn petpnoswv

2.5.1. ZWHOTOUETPNOELS

H pétpnon tou cwpatikol Bapoug gywve e Luyapld Kotd To EeKivnua TnG mpwTNng
npordévnong. OAol ot aBAntég Juylotnkav Xwpig umodnpa Kol HE TOV POUXLOMO TNG
nporndvnong. OuL Sokipalopevol moapepewvav otabepol katd tn J0ywon MEXPL va
otaBepornoinBei n €vdel€n tou Bapoug.

H pétpnon Tou avaoTAUATOC EYLVE PE HETPOTOLVIA OTNV €MLPAVELQ EVOG TOlXOU.
Adou otepewdnkKe n PeTpoTOLVia OTOV TOlXO, KABE €eTalOUEVOC OTEKOTAV O OpOLa BEon
HE TAATN OoTOV TOiXO, Ta MOSLa o€ KAELOTH B€0n EVWHEVA KaL TO TILyOoUVL TapAAANAQ pE TO
€60dog. H TeAKN TR TOU avaoTAUOTOG 0piloTnKe amo tnv euBeia mou nepvoloe amo 1o

Avw HEPOC TNE KEDAARG Tou e€eTalOUEVOU.

2.5.2. Méylotn npoondaOeia oto EmoAé

OL aBANTEG/TPLeG TNG HEAETNG edappocav Eva oTaBepo MPwTOKOAAO alénong Twv
doptiwv yla tnv kivnon tou EmoAé. Katd tnv mpoBépuavon tng kivnong, kaBs abAntng
eddappooe Pe Tov SLKO TOU TPOTIO TNV TIPOETOLLACIA TOU HEXPL VO TTPOoEYYioeL To 50% tng
Héylotng Suvaung. Emerta n avfnon twv ¢optiwv ATAV CUYKEKPLUEVN MEXPL TLG
nipoomdBeleg oto 85%, to 95% kat To 100% TNG MEYLOTNG SUVANG OTIOU EKEL EKTEAOUDE
Hovég emavaAnyelg. Edv o aBAntng metuxawve to 100% téte Sokipale avénon oto 103%

™G Méylotng Suvapng. To StdAelppa petadl twv npoonabelwv Atav 3 Aemtd. MNa tv
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HETPNON TWV TPOCTIAOELWV XPNOLUOTIOONKE KAUEPA OTEPEWMEVN OE Evav Tpimoda amno

TAQyLa on.

2.5.3. Xpnon epapuoyng Weightlifting analysis bar path tracker

MNa tnv afloAdynon Twv KWNUATIKWY XAPOKTNPLOTIKWY TNG WMAPOG KATA TN
Slapkela tou tpafrypartog, xpnotponow)Onke n epapuoyn Weightlifting Analysis bar path
tracker pe éva iPhone 15 Pro Max pe kapepa 48MP, 24mm (Lemus et al., 2024). To kwvntd
AéPwvo tomoBetBnke oto MAAQL TNG UMApAg Kol o€ mpokaboplopevn andotaon 3
HETPWV, EVW NTAV OTEPEWNEVO O TPLmoda kat TonoBeTnuévo mepimou 1 HETpo MAvw amno
10 €6adog. To povto Katd TN SLApKeLa TG Eyypadng NTAV €vag OKOUPOG TOLXOG, EVW
ermumAéov pwta tomoBetnBnkav ota MAdyla amd To MAATO, OE Hla TipooTndbela va
elaxlotomolnBouv oL OKLEG TTAVw oTn pmapa. Katd tn SLdpkelo OAWV TWV TELPAUATIKWY
ouvOnkwv epappootnkayv ot idleg pubuioetg. OAa ta Bivieo kataypadnkav o€ apyn kivnon
1080p pe 240fps, yeyovog mou evioxuoe tn delypatoAnyia kat, wg €k ToUTOU, ATAV TILO
mBavo va kataypadouv onueia vPnAdtepng taxutntag (Lemus et al., 2024). H avaAuon
Bivteo mpaypatonoliOnke pe tnv vPnAotepn moldtnta Pivieo mou emefepydAoTnKe n
edappoyn Katd tn otyun tg ouMoyng dedouévwy. H avdluon amd tnv edpapuoyn
niepteAduPave povo t eaon tou tpafrypatog oto EmoAE, To onolo xwplotnke mepattépw
o€ TPwTo Kol Oeutepo TpAPnypa. To mpwto TPAPnypa mpoodlopiotnke amd tnv
amokOAANGN TNG Undpag amno to £6adog Ewg To UYPOG Tou yovatog kaBe abAntr. Metd tn
¢ddon petdafaong, to SeUTEPO TPAPRNYHA LETPNONKE ATIO TO LECO TOU UNPOU (€vapén tng
6eltepNnG KAUYNG Tou yovatog) €wg To uPnAOTEPO onuelo Twv pnpwv. OAeg oL ARPELg
nepaotnkav otnv epapuoyn Weightlifting Analysis yia tnv kataypadn twv dedopévwy.
I1G mpoomndBeleg 85%, 95%, 100% kat 103% tng 1 MAE petpibnke n péon (MT) kot

kopudaia taxutnta (KT) (m/s) Tng umapag oto mpwto Kot SeUTEPO TPAPBNYUA TNG Kivnong.

2.6. Ztatiotikn AvaAuon

OAa ta &edopéva mopoucldlovial HUE MECEG TIUEG KOL TUTIKEG OTOKALOELG
(MeanxSd). O €Aeyxog Shapiro— Wilk test 6ev €6elée mapafLAocELg 0TV KOVOVIKOTNTA TWV
uHeTafAnTwyv. H Baowkn otatiotiky avaluon meplapfave tnv avaluon Slaomopdg
eNAVAAAUPBOVOUEVWY UETPACEWY HE TO Nn? va umoloyiletal oav Seiktng emibpaong.

Mpayuatomnolidnke cuykplon T-Teot ava {evyn yla T TOOOOTLALEG LETOBOAEG aAAQ KoL
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yla tn ouykplon RPE avapeoa oe XO kat YO. O deiktng Hedges g umoAoyiotnke yla autn

NV avaiuon. To eninedo oTtatoTIKAG onpavtikotntag kabopiotnke og p< 0,05.
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3. ANNIOTEAEZMATA

3.1. Enidoon oto EnoAE

OAoL oL aBANTég oAokANpwoayv TG UETPHROELS XWPLE TpaupaTIOpoUC. Agv umnpée
onuavtkr dtadopd otnv enidoon tou EmoAé petall twv ouvlnkwv (F(2,10)= 2,390, n?=
0,323, p=0,142). OL abAntég onkwoav 113,2 + 22,6 kg otnv ocuvOnkn eAéyxou, 109,7 + 22,0
kg peta tnv napépPfaon twv YO kat 113,8 + 22,1 kg petd tnv mapéupacn twv XO. To oxnua
2 nopouotalel ta anoteAéopata otny enidoon Tou EMoAE petd amnod kabe mpwtdkoAAo po-

gvepyomnoinong.

160
140
120
100
80
60

40

Méyiotn Enidoon oto EmoAs (kg)

20

ZuvOnkn EAéyxou YYnAo doptio XapunAo ¢optio
IXAna 2. AANayég otnv emidoon oto EmoAé petafl Ttwv TPLWV OouVONKWV TPo-

gvepyomnoinong.

3.2. Asiktng UTtOKELUEVIKAG avtiAnyng tn¢ komwong (RPE)
Yrninpée onuavtikn dtadopd oto RPE otnv kAipaka and 1 éwg 10. ZuykeKPLUEVA, N
ouvOnkn Twv XO napouciace oTATIOTIKA onUAvVTIKA xopunAdtepn twun RPE (4,95 + 1,09 AU)

o€ oxéon pe ta YO (7,58 £ 0,97 AU).
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3.3. Aedopéva Avaluong tng unapoag HEcw tng edpappoyng Weightlifting Analysis Bar
Path Tracker

3.3.1. Kopudaia taxvtnta Kot To mpwTto Kot SeUtepo TpaBnypa oto EnoAé

Av kot 6ev BpeBnkav onuaviikég dtadopeg yia 0Aa ta GopTia 0To MPWTO KAl OTO
b6eltepo TPAPNYHA, TOPATNPABONKE OTATLOTIKA TAoNn Katd tn OSLAPKELD TOU TPWTOU
TpaBrnyuartog ya 1o 100% tng péylotng dSuvapng, omou n kopudaia taxvtnta (KT) €tewve
va elvat uPnAdtepn petd tnv napéppaon twv XO oto kaBlopa oe cuykplon pe ta YO. Ztov
niivaka 1 mapoucotdlovrat ot aAAayég otnv KT katd tn SLdpKeLa TOU PWTOU Kot SEUTEPOU

TPaBrnyuatog oto EmoAE petd tig cuvOnKeg po-gvepyomoinong.

Nivakag 1. AAAayEg otnv Kopudaio TaxuTnTa KOTA TN SLAPKELA TOU TIPWTOU Kal SeUTEPOU
TpaBrnyuatog oto EMoAE, PeTd TG cUVONRKEG TPO-EVEPYOTIOLNONG.

Juvonkn YgnAd XapnAa F(2,10) n? P
eAéyxou doptia doptia
MpwTo Tpdfnypa
KT 85% 1MAE 1,18 £ 0,15 1,19+0,15 1,18 £ 0,10 0,075 0,015 0,928
KT 95% 1MAE 1,13+0,13 1,13+0,14 1,14+0,12 1,528 0,234 0,264
KT 100% 1MAE 1,09+0,16 1,06 £ 0,17 1,13+0,14 3,894 0,438 0,056
AgUtepo TPABNYUA
KT 85% 1MAE 1,58 +£0,12 1,56 £ 0,15 1,62+0,16 1,773 0,262 0,219
KT 95% 1MAE 1,48 £ 0,15 1,49+0,17 1,51+0,13 1,096 0,180 0,371

KT 100% 1MAE 1,42 +0,15 1,35+0,20 1,44+0,13 1,483 0,229 0,273

KT = Kopudaia taxvtnta, IMAE = 1 péylotn emavainyn

3.3.2. Méon taxVTnTa KOTA To PWTo Kol SeUtepo TpdBnyua oto EnoAé

Onwg kot otnv mepimtwon tng kopudaiag taxvtntag (KT), dev SiamotwOdnkav
ONUAVTLKEG SLadopEC LETAEL TWV ouVONKWV yLa TNV péon taxvtnta (MT), Tdoo oTo MPWTOo
000 Kol oto 6eVTeEPO TPABNYUA. QoTO00, MapaTnPAONKE OTATLOTIKY TAoN yLa thv MT oto
100% tnG HeyLoTNG SUVAUNG KOTA TO TPWTO TPABNYUA LETAEU TnG cuVORKNG EAEyXOU Kol
NG mpo-gvepyornoinong pe ta XP. Zuykekpluéva, n cuvOnkn pe ta XP eixe tnv tdon va
napouctacel uPnAotepn MT oTo TPWTO TPAPBNYUA OE CUYKPLON HE TNV CUVORKN EAEyxOU.
Ztov Tivaka 2 mapouctdlovtol ol aAAayEG oTnV PECN ToXUTNTA Katd Tn SLdpKeLd TOU

TipwTou Kat SeUtepou TPaPryuatog oto EMoAE petd TIg cuvBnKeg tpo-evepyomoinong.
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Nivakag 2. AA\ayEG otnv PEON TOXUTNTA KOTA T SLAPKELX TOU TIPWTOU Kal SgUTEPOU
TpaBryuatog oto EMoAE, PeTd TG cUVORKEG TTPO-EVEPYOTIOLNONG.

Juvonkn YgnAd XapnAa F(2,10) n? P
eAéyxou doptia doptia
MpwTo TpAPfnypa
MT 85% 1MAE 0,44+0,17 0,42+0,15 0,46+0,13 0,385 0,071 0,690
MT 95% 1MAE 0,40+0,12 0,41+0,16 0,40+0,14 0,147 0,029 0,865
MT 100% 1MAE  0,36%0,12 0,42+0,13 0,50+0,21 4,522 0,442 0,053
AgUTepO TPAPNYU

MT 85% 1MAE 1,0710,19 1,07+0,10 1,09+0,07 0,146 0,028 0,866
MT 95% 1MAE 1,01+0,11 1,0210,11 1,0210,08 0,084 0,017 0,920
MT 100% 1MAE  0,9110,12 0,89+0,17 0,99+0,08 2,867 0,364 0,104

MT = Méon taxvutnta, 1IMAE = 1 péylotn emavainyn

3.3.3. AA\ayég otnv enidoon oto EMoA otig dtadopeTikég cUVONKEG TPO-EVEPYOTMOINGNG

IT0 OXAMO 2 TOpoucLAleTaL Ml GECN oUykplon METAEU TNG Tocootiaiag
HETABOANG TwV YO Kat TG ouvlnAKNnG EAEyXOU O OXEON LE TNV TOCOOTLALO LETABOAN TWV
XO kat tng ouvOnkng eAéyxou. Ztn ouvOnkn pe ta YO napatnpndnke peiwon -3,0 + 5,6%
(t=-2,460, g= 0,660, p= 0,032), evw Sev mapatnpndnkav ocnuaviikég Stadopeg ya tnv KT
KATA To pwto Kal deUtepo TpAPnyua. Xto 100% tng péylotng duvapng, n moocootiaia
HeTaBoAn ya tnv KT Atav onpavtikd upnAotepn pe ta XO oe ovykplon pe ta YO (XO:
4,63%9,5% ¢vavt YO: -1,8+12,5%, t=-2,597, g= 0,697, p=0,025).

30 B %MetaBolr YYnAS-ZuvOrkn EAéyxou
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-30

EmoA€ nT 85% nT95% NT100% AT 85% AT 95% AT 100%
1MAE 1MAE 1MAE 1MAE 1MAE 1MAE

IxAua 3. ZUykplon petafy Tng mooootiaiag peTafoAng otnv edadpld ouvbnkn oto
KABLopa Kal tTng cuvOnKng EAEyxou Ue TNV mooooTtiaia petafoAn oto Baputepo
KaBlopa kat tng ouvlnkng eAéyxou yla tnv Kopudaia Kal péon toxvtnta. * =
OTATLOTIKA onpovtiki Stadopd petafl twv ouvBnkwv mocootLaiag LeTaBoANG.
NT = npwto tpafnyua, AT = Seutepo TpdPnypa, IMAE = 1 péyiotn emavainyn
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4. 2YZHTHZzH

IKOTOG TNG LEAETNG ATaV va SlepeuvioeL TnVv enibpaon tou kabiopatog pe unapa
EUMPOC amd TOV AUXEVA WG AOKNON TIPO-EVEPYOTIONONG XPNOLLOTIOLWVTAG UPNAA Kot
XOUNAAQ poptia otnv enidoon oto EmoAé oe aBAntég/TpLeg tng OAupmiakng Apong Bapwv.
Ta gupripuata tng HeAETNG €6et€av otL kot ta YO kot ta XO Sev emnpéacav OTATIOTIKA
onuavtikad tnv enitdoon oto EMoAE evw Otav n ocUykplon €ywve petagl ouvOnkng eAEyxou
kat XO, ta XO €deav peyohltepn avénon otnv enidoon tou EmoA€. EmumAéov, o dgiktng
RPE eixe onpavtikad xapunAotepn Tiun otnv cuvOnkn twv EQ og ouykplon pe avth twv YO.
H KT étewve va gival unAotepn otnv npoondBeta 100% tng péylotng SUvaAUNG oTo TMPWTO
TpAPnypa peta amd tn ouvlnikn X oe oxéon pe tn ouvlnkn YO evw n MT otnv
npoomdBeta 100% tng péyLtotng SUvapng oTo MPWTO TPAPNYUA ETEWVE va elvat uPnAdTEPN
otnv ouvlnkn XM oe clykpLon Pe TNV ouvBnkn eAéyxou. Ta amoteAéopata autd Seixvouv
OTL n ektéAeon pe XO mpwv and péylotn mpoomndbela oto EmoAé {owg va auvédvouv tnv
enidoon oto EMoAE Omwe KaL TV ToXUTNTA Kivnong TG WApog o€ oUYKPLON KE TN ouvenkn
Y®. H apyikn umoBeon tng peAetng pe tnv onoia YO Ba avavav tnv enidoon oto EmoAe
anoppintetal fdon twv anoteAeopdtwyv. Etol, XD (75% 1MAE) pe xapunAotepo deiktn RPE
Kall LEYLOTN TOXUTNTA 0TNV Kivnon Twv ¢optiwv dpaivetal va euvoel tnv taxutnta Kivhong
kat Tlavov kot tnv emnidoon oto EmoAé. To dawvopevo TG META-OLEYEPTLKAG
evepyoroinong (PAPE) umodnAwvel tnv apeon BeAtiwon tng amodoong LETA amo pia mpo-
evepyoroinon vPnAng évtaong. MBavol ¢ucololoyikol pnxaviopotl tng av&énong Ing
anodoong eivat N pwodopuAiwon TwV CUCTOATWY TPWTEIVWY Kal N SLEyEPOLUOTNTA TOU
KEVTPLKOU VEUPLKOU cuothpatog (Lorenz D, 2011; Olsen et al, 2025). Auénoelg otnv
anodoon ¢aivetal va cupPaivouv pe poptia dvw tou 60% TNG HEylotng SUvaAUNG otV
Aoknon TMPOoEToLaciag EVw TO SLAAELLUA LETAEU TNG TTPO-EVEPYOTIOLNONG KAl TNG AOKNONG
daivetal va gival anodotiko og xpovo 4-9 Aemta (Wilson et al., 2012; Olsen et al, 2025).
‘Etol, n ekTéAeon OUOLWYV BLOUNXOVIKA KWVACEWV WE TNV AOKNON UIopel va amoteAel KaAn
HEBodo wote va BeAtiwoouv TNV TeAKn emiboon. Mia mponyouuevn HEAETN O KOAAQ
TIPOTIOVNHEVEG YUVaikeG apolBapiotpleg Slepelivnoe TIG EMOPACELG TWV TPABNYUATWY UE
AaBn EmoA€ pe xaunAd (85% tng IMAE tou EmoA€) kat unAd doprtia (120% tng 1MAE tou
EmoA€) otnv aywviotikn enidoon oto EmoAé. H pehétn €deife otL n eniboon oto EmoA€

auéndnke onpavtka katd 6,1 + 3,6% kat 4,7 + 3,1%, LETA oo Ta XOAUNAA Kal ta uPnAd
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¢doptia, avtiotoxa (Kelekian et al.,, 2022). Qotéco, n peAétn auti mepAdpPave
Tpapryuata pe AaPr EMoAE wg Aoknon Mpo-evePyomoinong, LE LKPN TtEplodo avamauong
HETAEU TNG AOKNONG TPO-EVEPYOTIOLNONG Kal TNG afloAdynong tng enidoong (mepimou 2
Aemtd) Kal pla gvepyomoinon TmoAU XaunAdtepou Oykou Tou mepAdpPave povo 1
emavaAnyn He péylotn mpoBeon taxVTNTa Kivnong. AvtiBeta, otnv mapouca HEAETN
€PapUOOTNKE TO UMPOOTIVO KABLOHA WG AOKNoN TPo-gvepyomoinong mou €xel uPnAn
ocuoyEtion e tnv enidoon otnv Apon Bapwv (Joffee et al., 2023) evw to StAAElupa HETAEY
aoknong mpo-evepyomnoinong kot enidoon¢ oto EmMoAé ftav onuaviikd peyaAutepo (8
AETTA) KOL TOL OET MOV EKTEAECTNKAV TIEPLOCOTEPA. MLa TtponyoUeVn HEAETN €6€L€e OTL N
XPNon METpLWV TEPLOSWV avanauong (7-10 Aemtd) e TOAAQTIAEG OELPEG KATA T SLApKELa
NG Mpo-evepyonoinong pe Pétpla évtaon (60-84%) unopel va odnynoetl os BeAtiwon tng
aBAnTkn g anodoong (Wilson et al., 2013) kdtL tou daivetat va emavaAapBAaveTal Kal otnv
napovoa PeAETN. Adyw Tou OTL oL aBAnTEC Apong Bapwv cuvnBwg xpnotuomnolouv doptia
mavw anod 1o 90% NG pEylotng Suvaung Atav Aoyikd va Bewpnbet otL ta YO wg pia
OTPATNYLKA EVEPYOTIOLNONG (OWC HUIMOPOUV va EUVONCOUV TNV amodoon ot OAUUTILOKEG
Kwnoelg. Mia okoun HeAETn e€pevvnoe TG €TUOPACELG MIOC TIPOTIAPOOKEUAOCTIKNG
npomévnong pe xapnAd n upnAd doptia oe Tpafrypata otig KivAoelg Apacé katl EmoAe
otnv enidoon. Ta anoteAéopata tng LEAETNG €6eL€av OTL pia pomovnon pe uPnAd doptia
24 wpeg MPWV arod TNV afloAdynon tng Heylotng duvaung otnv dpon Bapwv umopel va
auénoel onuavtka kata 3,1% tnv anodoon oto EmoAé-leté (Stavropoulos et al., 2025).
ErmumAéov, pla moAawotepn peAETn oe 19 véoug apolBapioteg €6€L€e OTL pLo Tpomovnon
Tipo-gvepyonoinong He to 85% tng péywotng duvaung 5,5 - 6 wpeg mpwv anod pia
npooopoiwon aywva Apong Bapwv, dev eixe w¢ amotéAeopa onpavtiky dtadopd otnv
anodoon otnv Apon Bapwv. Qotdoo, ol apolBapilotes mou avtanokpidnkav o auth T
HeAETN mapouciacav avénon 5,8 KIAA oto Apace€ Kal 6,2 KIAA oto EmoAE-TeTé o€ ocUYKPLON
HE autoug mou dev avtamokpiBnkav (Fry et al.,, 1995). Tautoxpova n avtiAnyn tng
KOTwonG elval Pkpotepn pe xaunAd doptia oe olykplon pe ta vPnAotepa doptia
(Kelekian et al., 2022; Stavropoulos et al., 2025). Etol, n ektéAeon pULag mPOmoOvNong mpo-
gvepyomnoinong pe XaunAd ¢opTia HEPIKEG WPEC TPV Ao TNV afloAdynaon tng UEYLOTNG
Suvaung otnv Apon Bopwv low¢ umopel va auvénoel tnv enidoon. Qotdoo, afilel va
avadepBel OTL 0Tav N MapéuPacn ylvetal WPEC TPLV TOV aywva, TOTE Bavov ta uPnAd

doptia va mpokaAouv uPnAotepn evepyomoinon (Fry et al.,, 1995, Stavropoulos et al.,
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2025). AvtiBeta, 6tav n mopEppacn npo-evepyomnoinong yIVETAL AETITA TTIPLV TNV QY WVLOTIKN
HEYLOTN TpooTABeLa TOTE (oW Ta XapnAotepa dopTia va €Xouv KAAUTEPA AMOTEAETATA
(Kelekian et al., 2022), 6ebopéva mou 6nwe dAvnKe LOXVOUV KAl 0TNV tapouoa PEAETN.

H ¢don tou tpafrypatog tng undpag otnv Apon Bapwv amattel upnAn deflotexvia
kat akpifela. Evw 10 MpwTo TPARNYHA Xapaktnpiletol MEPLOCOTEPO QMO TN HEYLOTN
Suvapn, to devtepo TpaAPBnyua xapaktnpiletal and tnv woxy (Garhammer & John, 1991;
Gourgoulis et al., 2004). Qotoco, anatteital TOAU TPOCOXH KOTA TO EEKOAANA TNG UIMAPOAG
wote 0 aBANTAG va MOPAPEIVEL KOVTA OTN UIApa KoL val KATEUOUVEL TN Umapa pe KABETN
tpoxLa (Chavda et al., 2021; Schilling et al., 2002). Ztn peAétn auth dev mapatnpnOnke
kapia Stadopd otnv KT kot MT  petafl twv mpoomnabewwv 85% kot 95% tng UEYLOTNG
Suvaung katd to mpwto tPAPnyua. Qotdco, n KT otnv npoondBela 100% tng pEYLOTNG
Suvapung Atav peyalutepn PeTA T ouvOnkn X® oe olykplon pe tn ouvOnkn YO. Autd
urnopel va e€nynBel lowg amod t xapnAotepn tur RPE otn ouvBnkn X® (Kelekian et al.,
2022, Stavropoulos et al., 2025). X omoladnmoTe MEPUTTWON TA AMOTEAECUATA TIPETEL VA
EPUNVEUTOUV UE POOOXA KABWG TO MPWTO TPAPBNYHA, WG TO TILO TEXVLKO UEPOG, BETEL pLa
Loxupn Baon ywa 1o Seutepo TpAPNyUa. Ol LETPAOELS OTNV TAXUTNTA TNG MIAPAG EYVav
HEow NG edapuoyng Weightlifting Analysis Bar Path Tracker ypnowuomowwvtag kwnto
Aédwvo yla tnv kataypadn tTwv Pivteo. Auotuxwg, O€V UTIAPXOUV QAKOUO QPKETA
emotnUovika dedopéva yla tn xpAon tnG ebappoyr OXETIKA ME TNV EYKUPOTNTA KAL TNV
aglomiotia tng (Sadowski et al., 2024). H peAétn auth €XEL OPLOUEVOUG TEPLOPLOMOUG. OL
0aOANTEG TTOU CUMUETELXOY OTN MEAETN ATAV KOAA TtpoTtovnéVoL aBANTEG TTOU CUMUETELXAV
o€ €BvikoUg aywveg. Q¢ ek ToUToU, Ta amoTteAEéopata SV UMOPOUV va yevikeuBolv o€
0aOANTEG AlT pe peyaAltepn mpomovnTikn eumelpia. EmumAgov, o aplBuog twv abAntwy
(N=12) Atav oxetika pkpog. Emiong, n epapuoyn Weightlifting analysis bar path tracker
TIOU XpNOLomoliOnke otn LEAETN pmopel va urtotid tnv KT yia poptia anod 40% ewg 70%
™G Heylotng Suvaung (Lemus et al., 2024). EmumA€ov, n xpron YPAUUKWY LETOTPOTEWV
Béong R mlatdopuwv Sduvaung dev Rtav duvathy yla TV mopouca UEAETN, evw Oev
OUAAEXONnKav Sedopéva nAektpopioypadikng dpaoctnplotntag (EMG) mou Ba pmopouaoav
VoL TIAPEXOUV TIEPLOCOTEPES TTANPOPOPLEG OXETIKA |LE TOUG UTIOKEILEVOUG UNXAVLOLOUG TWV
anoteAeopATwy. MeAAovTIkEG peAETeG Umopel va emikevipwBouv otn Siepelivnon A wv
QOKACEWV-TIApaywywv TG Apong Bapwv (m.x. tpafriyuata, kABlopa Le TNy pndpa niow

amd TOV QUXEVA K.ATL) WG QOKNOEL TIPO-gveEPyoToinong ywa tTnv andédoon otnv Apon
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Bapwv. EmutAéov, PEAETEG e YPAUUKOUG peTaTpomelq BEong kal TMAaTdoppeg Suvaung
UIopoUV va SLEPEUVAOOUV QTMOTEAECHATIKA TA KIVNLOATIKA KOL KLVNTIKA XOPOKTNPLOTIKA
Kal va mapatnprioouv Sladopég otnv taxutnTa Kivnong HETA amd OladopeTIKES
OTPOTNYLKEG LETABLEYEPTIKNG EVEPYOTIOINONG OTNV TIpOTIOvNoN.

Ta dedopéva tng mapovoag HeAETNG Seixvouv OTL Ta XD MPOKAAOUV UIKPOTEPN
KOTIwon Kat mlavov va auv§dvouv tnv TaxuTnta Kivnong oto mpwto Tpafnypa oto EMoAE.
Etol, lowg elval kaAUtepn emiloy AUTAG TNG OTPATNYLKAG OTNV OYWVLOTIKNA Ttepiodo.
QoT1000, AOYW aTOULKWY SLadpopwv Umopouv va epaprootolV Kot oL U0 oTPATNYLKEG yLa
éva dldotnua mpomdvnong wote va aflodoynBel mola otpatnyLkn Umopel va av§AoeL tnv
Héylotn duvaun oto EmoAE. Emiong, mapoAo mou to SLAAELUUA O aUTh TNV HEAETN ATV 8
Aenttd, aBAntég udnAou emumedou MIBavOV va xpelaotouv PeyaAltepo StaAetppa (10-15
Aentd) wote va av§foouv TNV péylotn dSuvaun. Etval onpavtikd va untdpéel e€atopikevon
yla kaBe abAntr dokipaloviag kat aflodoywvtag kaBe cuvOnkn yLa éva eUAoyo Stdotnua

npomnoévnong (4-6 eBdopadec).
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5. ZYMNEPAZMATA

Ta X® kot YO dev ennpéacav onpavika tnv enidoon oto EmoAé. Qotdoo, ta XO
avénoav neplocotepo TNV eniboon oto EMoAE oe cUyKpLON PE TNV ouVONKN EAEYXOU.

H ektéheon XD (75% 1MAE) oe ouykplon pe ta YO pe péylotn npodbeon kivnong oto
UTPOOTIVO KABLoMA ME UIMAPO WG AOKNON TIPO-EVEPYOTIOLNONG OKTW AEMTA TPV TV
aloAoynon tng péyotng Suvaung oto EmoAé lowg auvfavel tnv KT tng pundpag oto
TIPWTO TPAPNYHA TOU EMOAE 0€ PEYLOTEG POOTIAOELEG.

H extéAeon XO lowg av&dvouv tnv MT oto mpwto TpAPfnypa oe cUYKpLon TG ouvenKng
€ANEyXOU O€ PEYLOTEG MPOOTIAOELEC.

Ta X® npoobibouv onuaviikd xapunAotepn Komwaon o€ oclykplon Le YO, kATL To omnoio

glvat onuavtiko va AdBouv umoyn oL tpomovnTteg o€ epLOSOUG KOVTA GTOV aywval.
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Napdptnua 1: Evtuno Evnuépwong — ZUYKATA0£oNG CUHETEXOVIWV

&Y, XPONIA

' AHMOKPITEIO
MANENIZTHMIO ©6PAKHX

TMHMA I: ENHMEPQ2ZH 2YMMETEXONTQN 2TO EPEYNHTIKO EPTO

1. [TitAog tou Epsuvntikol Epyou]
H Enidpaon tng Mpoevepyomoinong pe tnv Acknon Kabiopa pe tnv Mmndpa Epnpog otnv
Méyiotn AUvapn tou Enwpiopou, oe ABANTEG tng Apong Bapwv

[ZTrowxeia Kuplou Epguvnth /Emiotnovikol YrieuBuvou]
K.E. Zadeipng Mniaumnog, Metantuytakog dottntig
E.Y. Zapag NikdAaog, Enikoupog KaBnyntig, TEQAA, ANO.

2. Napouociaon

KaAelote va CUPUETAOXETE OTNV €peuva e Titho «H Emidpaon tng Mpoegvepyomnoinong Ue
Vv Acknon KaBiwopa pe tnv Mnapa Eumpog otnv Méyiwotn Avvaun tou Emwuiopou, o
ABANTEG NG Apong Bapwv» Tou €xeL oav avilkeipevo tnv Slepevvnon peBOSwWV
HEyLoTomoinong tg enidoong otnv apon Bapwv. MNpwv anodacioste av Oa CUUUETACKETE
N OxL, €lval onNpavVTKO va KOATOAABETE ylati YIVETOL N CUYKEKPLUEVN Epeuva. AdLlepwoTE
Alyo xpovo yila va SLaBACETE TPOOEKTIKA TLG TTAPAKATW TTANPOdOpPLEC KOl VAL TIG OUINTAOETE
HE AAAouG, €dv To emBUUElTE. PWTAOTE Hag av UTIAPXEL KATL Ttou Sev elval cadég 1 dev
kataAaBaivete N av BENeTe meploodTeEpEG MANPOPOPLEC YL TO TTAPOV EVNUEPWTLKO KELUEVO
N ylo To €vtuno ocuykataBeong. Napte xpovo yla va anodaocioete edv BEAETE 1 OXL va

OUUMETAOYETE. ZaG EUXAPLOTW TOU To Slofdaoarte.
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3. O oKOTAG TNG £PEUVOLG

210 aywviopa TN apong Bapwv umdpyouv oAAEG pEBodol evioxuong tng emidoong mpwv
amnod pio peylotn mpoomddeia. Mpaktikd, elval cuvnOeg yla toug aBAnTég tng dpong Bapwv
va EeKvoUV TNV NUEPNOL TTpoTOvNon HE Hla Baoikr) doknon (kaBlopa) kal Emeta va
0KOAOUBEL pLa aywvioTtikn aoknon (apacé ) emoAe {et€). Eva Baoikd OpwG epwTnua ivat
€AV QUTA N TEXVLKA UTOPEL va eVioXUOEL Apeca tnv emniboon twv abAnTwv KOTA TV
OYWVLOTIKN AoKNOoN. ZKOTOG TNG LEAETNG elval va SlepeuvnBel tng apeong enidpaocn twv
UIPOOTIVWV KOBLopATWY otnv Heylotn Suvaun oto eMoAE oe aBANTEG Kal aBAATPLEG TNG

apong Bapwv.

4. TUmoG epeVVNTIKAG TaPERBaong
H peA€Tn elval pia melpapatikn epyooia mou neplAapBAVeL TPELG TTPOTIOVACELG e LPNAN
gvtaon (pétpnon peéylotng duvaung). H €peuva mepllapfdavel cuAloyny aplOunTikwy

bebopevwy amod tnv mpomndvnon.

5. Marti éxete emAeyel
Z0G MPOOKOAOUME VO CUUUETOOXETE OE QUTAV TNV €peuva emeldn yvwpiloupe OTL n
eumelpla oag wg abAntrig/abAntpla tng dpong Bapwv pnopel va cupUPBAAeL TIOAU otnv

anavinon Tou Backol EPEUVNTIKOU LG EPWTAATOC.

6. EOeAovtiki Zuppetoxn

H ocuppetoxn oag otnv epeuvntiki LEAETN elval evteAwg eBglovtikn. Edv anodaocioete va
ouppetaoyete, Ba ocag 60Bel autd to €vtumo evnuépwong kat Ba cag {ntnbel va to
uroypaete. MMmopeite akOUa vo AVOKAAECETE TN oUYKATAOEON oog avd oo OTLYUA
XwpLG apvnTIKEG CUVEMELEC. H avakAnon tng ouykatdBeong oag, OpwE, 6V AKUPWVEL TN
VOULHOTNTA TNG eEMegepyaciog Twv dedopevwy ou AdN SWoATE KoL TO EPEUVNTIKO OKEAOG

Tou €xeL 8N mpaypatomnownOsi.t Asv xpeldletal va atttohoynoete tnv anddaot] cog. Edv

1 snuewnote 6tL av untdpyel éva onueio amd to omnoio dev Ba sival Suvato va amocUpPovTaL Ta EPEUVNTIKA
Sedopéva evog cUpPETEXOVTO Ao TNV €peuval (TL.X. otav ta dedopéva £xouv avaluBel kat cupnepAndOet

o€ €va pleydho oUvolo Sedopévwy), Ba mpémel va kataotel oadég OTL, eV pnmopolyV va anoclpouV
omoTeSATOTE TN CUYKATABECN TOUG yLa GUAAOYH TIPOCWTTKWY SE60UEVWY TOUG, WOTOOO, TAL EPEUVNTIKA
Sedopéva mou éxouv e€ayBel kal ta avwvuponotnuéva dedopéva, dev umopouv va adatpebolv and t
MeA£tn.
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EMOUPEITE VO ATOXWPNOETE QMO TNV EPELVA, TIOPAKOAW ETILKOWWVAOTE pE Tov K.E. K.

Zadeipn Mnaurno.

7. Awadikaoia cUMMETOXNG OTNV €pEuva

H peAétn Ba Stapkéael cuvoAka 3 eBSopuadeg. H cuppetoxn oag neplhapfavel mponovnon
apong Bapwv mou Ba yivel: a) Tnv mpwtn dopd povo peylotn duvapn oto enoAE, B) v
beutepn dopd kabiopata pe TNV UnApa EUNPOG 0to 75% TNG MEYLOTNG SUVANNG 3 OET TWV
3 enavaAqPewv Kat y) tnv teitn ¢opd kabiopata pe tnv pndpa eunpog oto 95% ng
Héylotng Sduvaung 2 oet tng 1 emavaAndng. Ztn ouvéxewa Ba akolouBroesl eva
QUTOETUAEYOUEVO SLAAELUMa EekoUpaonG Kal Emetta Oa akoAouBnoeL n afloAdynon Ing
HEYLOTNG SUVANG OTNV OYWVLOTIKA Aoknon Tou eMOAE. OAEG OL TPOTIOVNTIKES TIOPEUPACELS
KaL oL mpomovioelg Ba yivouv otov aBAntikd cUAAoyo Twv abAntwv/tplwv Omou
nporovouvtal kadnuepwva. Mpwv tnv évapén tng afloAoynong Héylotng duvaung Ba
EKTEAECETE 3 HEYLOTA KATOKOPUDA AALATA EMAVW OTO OYWVLOTIKO TAQTO HE TNV XPAON TNG
edappoyng my jump. Enewta, katd t Stdpkela afloAdynong tng Heyotng duvaung oto
enoA€ Ba tomoBetnOel e€WTEPIKA TNEG UMAPAG EVOG YPAUUIKOS avalutig Béong mou Ba
METPNOEL TNV TaxUTNTA TNG Undpag Kot dev Ba emnpedoel tnv puotoloyiki oag abAnTtikn
Kivnon. Ze OAeG TG LETPNOELS Oa xpnoLomolioete akpLlBwg tov idlo Tpomo avénong twv
KIAWV woTe va PeTpnBel n kaumUAn ¢optiou — TaxUTNTAG KL OTLG TPELG LETPHOELG.

Mo TNV CUPPETOXA oag otn MeAETN Ba mpénel va elote {ekolpaoTol TouAdLoToV yla 24
WPEG TIPLV TNV TOPEUPRACN KAL VA NV EXETE KATOLO TPAUUATIONO. ATt TIG LETPROELS Ba
oUMexBoUV TAnpodopieg yla TNV ToXUTNTA UETOKIVNONG TNG UMAPOG OE CUYKEKPLUEVAL
¢doptia ou Ba BonBrioouv otnv Babutepn dlepelivnon tng enibpaong TwV KABOLOUATWY UE
Sladopetikd doptia otnv péyLtotn Suvaun oto emoAE. Tautdxpova, Ba petpnBel n peylotn

Suvapn oto €MOAE.

8. AwdpkeLa €peuvag
H épeuva Sie€ayetal oe 3 nuépeg ouvoAka 3 eBdopddeg. Katd tn Sddpkela autng tng
nieplodou, Ba cag entokedToUpE 4 GOPEG yLa va yivouv oL PETPAOELS LEYLOTNG SUvaung

oAAQ KoL n e€olkelwaon oag e Ta Opyava HETPNONG.
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9. Kivéuvol cuppetoxng

H peAétn otnpiletal o€ aoknoeLg kat LeBodoug yvwoteg yla vav abAnth kat pio abAftpLla
apong Bapwv. Ta KaBlopoto PE TNV UMAPA EUMPOG KL TO EMOAE AMOTEAOUV BAGCLKEG
OOKAOELG KOL TEXVIKEG TIOU XPNOLLOTIOLOUVTAL TAKTLKA 0TV Tipomovnon. Apa, ot kivbuvol
OUUETOXNG OTNV €pguVa LOOSUVALOUV HE TNV CUCTNUATIKA TTPOTIOVNON 0TNV Apaon Bapwv.

Ta kataképuda aApata ival anAn Sokipacio Loxvog mou Sev evexeL KvdUVOUG.

10. Od£AN and tn GUUHETOXN OTNV £pEuva
Amo TNV OUPUETOXH oOaG otnv Tapovoa  €peuva Ba  evnuepwbeite yw TNV
QIOTEAECHATIKOTNTA TNG TIPOTIOVNTIKAG OTPATNYIKAG KaBlopata pe TNV Pndpa eunpog Aiyo

TPV TNV HEYLOTN SUvaUn OTO ETOAE.

11. Ma ta tuxaia supnuata:

Ye nmepintwon mou pokUPouv Katd tn SLAPKELA TNG EPEUVAC EUPHALOTO TTOU 0aG adopouV
Kal TIBavwg €XouV onUacia yLla tnv vyeia oag f oxetilovtal e Ta yeVETIKA oo dedopéva,
TO oToia OPWCE SEV EUMIMTOUV OTOV APXLKO OKOTIO TNG £PEUVAC YLOL TOV OTIOLo €XETE SWOEL
Vv ouykatdaBeon oag, Ba BéAate va evnuepwbeite ylwa auvtd; Av emBupeite va

evnuepwOeite, Oa MPEMEL VO TO ONUELWOETE OTO EVTUTIO CUYKATABEDNG.

12. Nwg Ba xpnotpomnonBolv ta dsdopéva nmou cuAAéyovtal KoL To anoteAéopata
TNG MEAETNG

H gpeguvntikn pog opdda Ba SatnpAoceL TNV EUTMLOTEVUTIKOTNTA TWV TIPOCWTIKWY OOG
bebopevwy 0600V adopd 1000 TG TANPODOPLEG OXETLKA LLE TNV TAUTOTNTA 0OG OCO KAL TLG
mAnpodopieg mou potlpdleote pall pag. Mo avaAutikd, OAa Ta poowrilkd dedopéva Ba
kwdlkomownBouv kot Ba ocuvexioel n eneepyacia TOUG MEOW OVWVUMIOG TWV
OUUUETEXOVIWV. ZTa apXka Sdedopéva npooPBacn Ba €xouv povo o K.E. kat o E.Y. Kavévag
aA\og bev Ba €xeL mpooPacn ota dedopéva mou Ba culexBouv amod tnv peAétn. Ta
bebopéva Ba armobnkeutouv yla 1 €tog kat Ba kataotpadouv To cuvtopoTePO Suvato Ue
Vv dnpooieuon tng epyaciog o SLeBV EMOTNOVLKO TIEPLOSLKO. Z€ OAEG TLG TIEPUTTWOELG
00G EVNUEPWVOUUE OTL KAVEVA TIPOOWTIKO oag otowxeio dev Ba Siappeloel eite o€

emLoTNUoVIky dnuocieuon elte oe avakolvwon O €MOTNUOVIKO oUVESPLO Tapd HOVO
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MECEG TIMEG YLOL OAOUG TOUG CUMUETEXOVTEG TNG MEAETNG. OAeg oL Anpodopieg mou Ba

oUM\EEoU e amo €0dg Ba apapeivouv epmioteutikeg otov K.E. kat E.Y. Ko avwVUEG.

13. H vopukn Baon yla tnv ene§epyacia TwV MPOCWILKWY TOUG SESO0UEVWV
Mo tnv mapovoa UeAETN dev gumintel AOyog VoK BAong yla Tnv enefepyaoia twv

TIPOCWTIKWY SE60UEVWV.

EvnuepwOeite anod ta napokatw:

Av éxete omolecdAMOTE epWTNOELS I emBupeite mpooBeteg mMAnpodopileg OXETIKA UE TNV

€peuva unopeite va emkowvwvnoete We tov K.E. k. Zadeipn Mnauno

Mo omoladnmote mopdmova OXETIKA ME T Olefaywyn tng €peuvag uUmopeite va
anevBuvBeite otnv Emttporn) HOWNG kat Ageovtoloyiag tou Anpokpitelou Mavemnotnuiou

Opdkng (ethics@duth.gr)

Y€ MEPLMTWON TIOU EXETE EPWTNOELG OXETLKA LE TNV MpooTacia Twv deSopévwy oag Kal Ta
SIKOULWHATA 0ag N TILOTEVETE OTL TtapaBLlalovtal Ta MPOowWIka cag dedopéva amnod to
Anpokpitelo MavemotAplo OpAkngG, MMOPElTte va €MKOWWVACETE WE Tov YmeuBuvo
Mpootaocioag Asbopévwy [Kal Ba amavtriooupe 0€ AUTEC TO CUVTOUOTEPO SuvaTOV Kal OXL

opyotepa amnod éva pnval

YnevBuvog Npootaciag Asdopévwv —DPO oto ANO

Afpntpa Towumipidou
TnA.: 2531039271
Email : dpo@duth.gr

AevBuvon:  NavemotnpoumoAn, 69100 Kopotnvn

Apxn¢ Npootaciag Asdopévwy Npoowrnikol Xapaktipa

Edv Bewpeite otL mapaBLldlovrol To MPOCWTILKA cag SESO0UEVA, ETILKOWWVHAOTE TPWTA HUE
tov YrieuBuvo MNpootaociag Aedopevwy ( DPO). Edv dev emAuBel to TN oag, Uropeite
va KAvete katayyeAia otnv Apx Mpootaciag AeSopévwyv Mpoowriikol Xapaktipa

(www.dpa.gr ), n omoia €ivat n opuddla €MOMTIKA apXn YL TNV Tpootacia Twv
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BepeAlwdwy  Skalwpdtwy Kal eAeuBepLwV TwV PUOKWY TIPOCWTIWV  EVAVIL TNG

enetepyaciag TwWV MPOCWTIKWY TOUG SE60UEVWV TOU

H peAétn dev xpnuatodoteital.

YNOrPA®H TOY E.Y.

7~ )
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” "

Zapag NikoAaog,
Enikoupog Kadnyntng,
TEDAA, ANO.
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TMHMA II: ZYTKATAGEZH

ZUyKaTa0eon/Zuvaiveon OCUMMETEXOVTA OTNV £épPEUVA

‘Exw d10Bdaocel TG TTapeXOUEVES TTANPOYOpPIEG | YoU TIG £xouv dlaBdaocel. Eixa tnv
EUKAIPIO VO KAVW EPWTNOEIG OXETIKA UE TO TTEPIEXOUEVO TNG EVANEPWONG KAl OAEG Ol
EPWTNOEIG JOU aTTavTABNKAV IKavoTroINTIKA. M'vwpidw 611 Ba pou doBei avTiypapo
QUTAG TNG YOPHUAG CUYKATABEONG Kal 0 €PEUVNTAG Ba QUAALE! Eva GAAO avTiypapo

OTO QAPXEI0. ZUPPWVW OIKEIOBEAWG VO OUPHPETAOXW OE QUTH TNV PEAETR/EpEuva.

OVONOTETTWVUNO ZUPMPETEXOVTA

YTtoypan Huepopnvia
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ARAwon Tou gpeuvntl / TTPOOWTTOU Trou AduBdvel Tn OCUYKATABEOT TOU
OUMHETEXOVTA

Evog epevvnTis 1§ 10 TPOGWTO TOV UETEYEL OTHV EVUEPWUEVY OVYKOTAOEqH TPETEL Va
vmoypayel kobe ovykotabBeon. ETeE0N 1 TIOTOTOINGY OTOTEAEL QVOTOOTOOTO UEPOS THS
EVIIUEPWUEVNS TVYKOTAOETNS KOl Oyl EVA. QDTOVOUO EYYPAPO, 1 GUYKEKPIUEVH ONAWON EIVaL
HEPOGS TOV EVTOTTOD GVYKOTAOETTG. .

‘Exw d1aBaocel ye akpiBeia TO EVIUTIO EVNUEPWONG OTO dUVNTIKO CUPUETEXOVTA UE
000 KOAUTEPO TPOTTO KAl €ial Oiyoupos/n OTI O CUPMPETEXWY KATAVOEI OTI Ba yivouv

Ta €AG:
1. Tnv meipapartikr diadikaoia, TIG HETPAOEIG KAl TIG TIPOTTOVNTIKEG TTAPEURACEIG.

2. 0711 n oupHETOX TOUG €ival EBEAOVTIKI KOl UTTOPOUV VA ATTOXWPHROOUV OTTOTE AUTOI
BeAfoouv.

3. Ta dedopuéva TTou Ba cUANECoUE Ba KWAIKOTTOINBOUV Kal 6a KATaoTpa@ouV PETA
TNV dnNUOCicuon TOUG.

EmBepaiovw 611 dOOBNKE OTOV CUPUETEXOVTA N €UKaIpia va UTTORAAEI EPWTACEIG
OXETIKA PE TN PEAETN KAl OTI OAEG O EPWTACEIG TTOU TEBNKAV OTTO TOV OUUMETEXOVTA
E€xouv atravtnBei owoTd Kal Ye Tov KAAUTEPO duvaTd TPOTTO. EmMReRaiwvw OT1 TO
ATopo Oev €XEl EEAVAYKAOTEI VO dWOEI TN OUYKATABEOH TOU Kal OTI N OUYKOTABEON
000nke eAeUBEPQ KAl OIKEIOBEAWG.

‘Eva avtiypa@o 1ng @Opuag ouykatabeong £xel d0OEi OTOV CUPUETEXOVTA.

Ovoua epeuvnth / TIpOocwTTOU TTOU AdpBavel Tn cuykaTdBeon

YTtroypa@ry €pguvnTr / TTPOCWTTOU Huepounvia

TToU AauBAavel Tn ouykatabeon

38



Napdptnua 2: Anpoocicuon MeAEtng
EFFECT OF THE FRONT SQUAT AS A PRE-ACTIVATION EXERCISE ON CLEAN

PERFORMANCE IN WELL-TRAINED WEIGHTLIFTERS
ZAFEIRIOS BAMPOS?, NIKOLAOS ZARAS?, ANGELIKI KAVVOURA!, PANAGIOTIS FOTEINAKIS?, ALEXANDRA
AVLONITIY, THEODOROS STAMBOULISY, ILIAS SMILIOS!, GERASIMOS TERZIS?, MARIOS
HADJICHARALAMBOUS?, ATHANASIOS CHATZINIKOLAOU?

! Department of Physical Education and Sport Science, School of Physical Education, Sport Science and
Occupational Therapy, Democritus University of Thrace, Komotini, GREECE.

2 Sports Performance Laboratory, School of Physical Education and Sport Science, National and Kapodistrian
University of Athens, Athens, GREECE.

3 Department of Life Sciences, School of Life and Health Sciences, University of Nicosia, Nicosia, CYPRUS.
nzaras@phyed.duth.gr; https://www.phyed.duth.gr/us/?p=2970&lang=en

Abstract

Problem statement: The front squat is a multi-joint exercise frequently used by
weightlifters to improve weightlifting performance. A common training strategy is to
perform the front squat at the beginning of a session as an effective whole-body warm-up
and potential pre-activation exercise to increase athletes' readiness. However, it is unclear
whether clean performance can be enhanced following front squats performed with light
or heavy loads. Purpose: This study aimed to investigate the effects of the front squat,
performed with either light or heavy loads as a pre-activation exercise, on one-repetition
maximum (1RM) clean performance in well-trained weightlifters. Approach: Twelve well-
trained weightlifters participated in the study, including nine males (age: 28.9 + 2.5 years;
body mass: 87.7 + 7.2 kg; height: 179.3 + 4.1 cm) and three females (age: 25.0 * 3.6 years;
body mass: 65.0 + 8.5 kg; height: 158.0 £ 6.1 cm). A randomized, counterbalanced crossover
design was used in which athletes completed three different pre-activation conditions: (i)
a control condition with no front squat performed, (ii) a light squat condition consisting of
3 sets of 3 repetitions at 75% of 1RM, and (iii) a heavy squat condition consisting of 2 sets
of 1 repetition at 95% of 1RM. Eight minutes after each pre-activation condition, athletes
performed a 1RM clean assessment. In addition, barbell kinematics at 85%, 95%, and 100%
of 1IRM were measured using the Weightlifting Analysis Bar Path Tracker application. Peak
and mean velocities during both the first and second pulls were recorded. The rate of
perceived exertion was also assessed. Results: Clean performance remained unchanged
across the three pre-activation conditions (p = 0.142). However, the light squat condition
resulted in a significantly greater percentage increase in clean performance compared to
the heavy squat condition (0.61% * 3.3% vs. -3.0% + 5.6%; p = 0.032). The rate of perceived
exertion was significantly lower following the light squat compared to the heavy squat
condition (p = 0.001). No significant differences were observed in peak velocity during the
first pull at 85% and 95% of 1RM; however, a statistical trend was noted at 100% of 1RM
(p = 0.056) during the first pull. Conclusions: The light squat condition tended to enhance
peak velocity during the maximal clean, which may influence pull technique and overall pull
velocity. Percentage change analysis indicated that the light squat may elicit a greater pre-
activation effect on clean performance compared to the heavy squat. Therefore, when the
front squat is used as a pre-activation exercise, light loads performed with high movement
velocity are recommended.

Keywords: Olympic weightlifting, peak velocity, front squat, clean, athletes, PAPE
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Introduction

Weightlifting is consisted by two multi-joint power movements: the snatch and the
clean and jerk. Both weightlifting movements have high technical demands since athletes
need to activate several muscle groups while at the same time perform fast-shortening
muscle contractions against high resistance loads (Storey and Smith, 2012). Performance
in weightlifting depends on three major factors including biological, biomechanical and
psychological elements. From a biological perspective, athletes with higher lean mass,
greater percentage of type lla muscle fiber composition and high neural activation appear
to have a significant advantage in lifting higher loads (Hakkinen et al., 1982; Fry et al., 2003;
Serrano et al., 2019; Zaras et al., 2021). On the other hand, biomechanical factors like the
velocity movement, the vertical and horizontal displacement of the barbell (Gourgoulis et
al., 2004) and the triple extension of ankles, knees and hips (Kipp et al., 2012) are selected
biomechanical factors for success. However, during both snatch and clean the pull is
consider being a major determinant for success (Enoka, 1979; De Weese et al., 2012). The
pull is separated into three phases: the first pull, the transition and the second pull (Isaka
et al., 2006; Chavda et al., 2021; Schilling et al., 2002). From a biomechanical perspective,
the force application during the first pull (Gourgoulis et al., 2009) and the fast force
production during the second pull (i.e. rate of force development) seems to be major
factors for a successful lift (Campos et al., 2006; Storey and Smith, 2012). Lastly,
psychological factors like training stress, competitive anxiety and low self-confidence (do
Nascimento et al., 2022) may also affect performance. Hence, the ideal combination of
these factors may lead to an enhanced weightlifting performance.

Weightlifting training is designed according to the principles of periodization (De
Weese et al.,, 2015). Weightlifting training programs are designed following different
periodization forms including linear, block and non-linear models (Stone et al., 2021). In
addition, training is separated into different periods with different goals (Anousaki et al.,
2021). For example, the preparation phase is focused on increasing the training volume
while pre-competition and competition phases are focused on increasing the training
intensity (Hakkinen et al., 1982; Hornsby et al. 2017; Zaras et al., 2021). A common training
strategy especially during the preparation phase is the initiation of training with a multi-
joint resistance exercise like the back squat or the front squat. Anecdotal data and
communication with coaches and athletes reveal that performing a back or a front squat
prior entering the competitive exercises (snatch and clean and jerk) may enhance the
warm-up procedure (Bishop, 2003; Fradkin et al., 2010), partially enhance the perceived
feeling of athletes during the following exercise (feeling lighter) and probably acutely
enhance weightlifting performance. In addition, the inclusion of a pre-activation exercise
may enhance the warm-up routine, increase joint mobility while at the same time enhance
lower body strength which is a major goal during the preparation training phase.
Performing a high intensity exercise with maximum intentional movement velocity
(Blazevich et al., 2020) may acutely increase performance. This phenomenon known as
post-activation potentiation enhancement (PAPE) effect (Blazevich et al., 2019; Boullosa et
al., 2021) may acutely increase power performance through the higher activation of type I
motor units and the phosphorylation of myosin light chain (Tillin et al., 2003). A review
study has shown that performing multiple repetitions and sets may lead to 320% higher
increase in power performance (Wilson et al., 2012). Although the theory suggests that a
high to moderate pre-activation condition may increase performance, the effect on
weightlifting performance has been less studied.
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According to the authors knowledge, only a handful of studies have investigated the
effects of PAPE on weightlifting performance. A study on 8 well-trained female weightlifters
investigated the acute effect of performing clean pulls with either 85% or 120% of 1
repetition maximum (1RM), on subsequent clean performance. The study showed that
clean performance increased by 6.1 + 3.6% (p = 0.002) after the 85% of 1IRM and 4.7 +3.1%
(p = 0.004) after 120% of 1RM although, the rate of perceived exertion (RPE) was lower
following the 85% of 1RM condition. Therefore, in female well-trained weightlifters, pre-
activation with either 85% or 120% of 1RM is an effective strategy for acute increase of
1RM clean performance (Kelekian et al., 2022), even though no barbell kinematics were
measured during the experimental procedure. Hence, it would be interesting to investigate
whether barbell kinematics during clean may change following PAPE pre-activation
conditioning. Two more relative studies investigated the effects of pre-activation
conditioning prior to 1RM weightlifting performance. Fry et al. (1995) showed that
performing snatch and clean pulls at 85% of 1RM, 5.5 hours prior to 1RM snatch and clean
and jerk maintained 1RM performance although, when athletes were separated into
responders (n = 6) and non-responders (n = 13) the study showed that responders
regulated their anxiety levels, and as a consequence, increased their weightlifting
performance. Moreover, in the study of Stavropoulos et al., (2025) it was found that pre-
activation conditioning with pull derivatives 24 hours prior to 1RM weightlifting
measurement led to a significant increase in clean and jerk by 3.1% and almost in total
(2.21%, P = 0.077). Moreover, in the latter study barbell kinematics including peak and
mean velocity were measured but remained unchanged following both heavy and light
conditions. Therefore, it remains uncertain whether a PAPE pre-activation condition may
change weightlifting performance and whether these changes may be detectable through
barbell kinematics.

Both front and back squats are significant contributors for 1RM in snatch and clean
and jerk. This is evident from a review study which showed that 1RM squat had the highest
correlations with weightlifting performance (r ranged from 0.93 to 0.94 for both snatch and
clean and jerk) compared to vertical jumps, rate of force development and isometric peak
force (Joffee et al., 2023). Considering this, it would be interesting to investigate the effects
of front squat as a pre-activation condition during the same training session in clean
performance. Also, since weightlifters often utilize heavy loads in training and especially in
squats, it would also be interesting to investigate the effects of light vs. heavy loads front
squats on clean performance. The hypothesis of the study was that front squats with heavy
loads will induce greater increases in clean performance and barbell kinematics.

Materials and Methods
Participants

Twelve well trained weightlifters (N = 9 males: 28.9 £ 2.5 years; body mass: 87.7 £
7.2kg; body height:179.3 £ 4.1cm; 1RM performance in clean 123.3 + 15.6kg; and N = 3
females: 25.0 £ 3.6 years; body mass: 65.0 + 8.5kg; body height:158.0 + 6.1cm; 1RM
performance in clean 86.7 + 5.8kg) with 9.4 + 3.5 years of training experience, participated
in the study. Athletes were recruited from three different weightlifting clubs while all of
them participated in local and national competitions during the period of the study. For
being eligible to participate in the study, athletes should meet the following criteria:
absence of any illegal substances, regular participation in weightlifting training (at least 3
training sessions per week), participate in weightlifting competitions during the past two
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years, and free from any cardiovascular diseases and musculoskeletal injuries. Athletes
were fully informed about the experimental procedures and signed an informed consent.
All procedures were in accordance with the 1975 Declaration of Helsinki as revised in 2000
and were approved by the University ethics committee of the Democritus University of
Thrace (project number A.M.A.N.0./E.H.A.E./48170/352).
Experimental Design

A crossover counterbalanced study design was used to investigate the effects of
front squat with heavy and light loads as a pre-activation condition on clean performance
in well-trained weightlifters. All athletes followed three different pre-activation conditions
including a control condition where no front squat was performed prior to clean (control,
C), the heavy front squat condition (HS) and the light front squat condition (LS). All pre-
activation conditions were randomly performed during a 20-day experimental period with
at least 5 days of rest between interventions. All measurements were performed during
the preparation phase. Athletes visited the training facilities on five different occasions.
During the first visit, anthropometric characteristics were measured while a 1RM strength
testin front squat was performed. During the second experimental day, athletes performed
their individualized warm-up and the 1RM strength in clean was performed. Then, during
the next three experimental days, athletes were randomly assigned into the three different
pre-activation conditions and performed the C, HS and LS pre-activation interventions.
Thus, all athletes performed all experimental conditions. Following the interventions,
athletes performed the evaluation of 1RM clean. The time of rest between the pre-
activation condition and the initiation of the 1RM evaluation in clean was determined at 8
minutes (Wilson et al., 2012; loannides et al., 2024). Twenty minutes after the end of each
pre-activation condition athletes provided their RPE in a scale of 1-10 (Kelekian et al., 2022;
Stavropoulos et al., 2025)
Pre-activation conditions

Prior to each pre-activation condition athletes refrained from vigorous exercise for
at least 48 hours, while a 24-hour rest was preceded prior to each condition. Pre-activation
conditions included the front squat exercise either with light or with heavy loads. Athletes
were fully familiar with the front squat exercise since they regularly used it during training.
Following the first experimental day, athletes completed the 1RM strength test in front
squat to determine the percentage load of light and heavy condition. Prior to each pre-
activation condition athletes performed the same warm-up routine including 2-3 minutes
of low intensity running, foam roller exercises, statical stretching and dynamic stretching.
In addition, exercises with an empty barbell were allowed including good-mornings,
Romanian dead lifts, barbell pulls, shoulder presses and various mobility and core exercises.
For the C condition, athletes performed the warm-up routine, remained seated for 8
minutes and then begun the 1RM clean strength test. For the LS condition, athletes
performed the warm-up condition and then added 3 sets of 3 repetitions at the 75% of
1RM in front squat. On the contrary, for the HS condition, athletes performed the warm-
up routine and 2 sets of 1 repetition at the 95% of 1RM in front squat. During the LS and
HS conditions athletes had the instruction to perform each repetition with maximum
intentional movement velocity (Blazevich et al., 2020). Eight minutes following the LS and
HS the 1RM strength measurement in clean was performed.
1RM clean measurement

Eight minutes after the squat pre-activation condition athletes performed the clean
1RM strength measurement. Specifically, athletes performed the clean with full
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competitive technique. The loading of the barbell during the measurement was the same
during all measurements. Athletes performed several sets and repetitions with an empty
barbell, then 2 sets of 3 repetitions at 50% of 1RM, 2 sets of 2 repetitions at 60% of 1RM, 2
sets of 1 repetition at 70% of 1RM, 2 sets of 1 repetition at 75% of 1RM, 1 set of 1 repetition
at 85% of 1RM and 1 set of 1 repetition at 95% of 1RM. Athletes were allowed three
maximum attempts at the 100% of 1RM and if they succeeded, they performed a single
repetition at 103% of 1RM. A successful attempt was considered one where the athlete
could stand upright with the barbell racked on the shoulders. During all clean attempts a
certified weightlifting coach, member of the research team, was present to evaluate the
validity of all attempts.
Weightlifting analysis bar path tracker application

For the evaluation of barbell kinematics during the pull, the weightlifting analysis
bar path tracker application was used through an iPhone 15 Pro Max with a 48MP, 24mm
camera (Lemus et al., 2024). The self-phone was placed at the side of the barbell and from
a predetermined distance of 3 meters while it was attached to a tripod and placed
approximately 1 meter above the ground. The background during the video recording was
a dark colored wall while additional lights were placed at the sides of the plateau in an
attempt to minimize the shadows on the barbell. During all experimental conditions the
same settings were applied. All videos were recorded at 1080p slow motion with 240fps
which enhanced sampling frequency and therefore were more likely to capture higher
velocity points (Lemus et al., 2024). Video analysis was performed with the highest video
quality processed by the app at the time of data collection. Analysis from the app included
only the pulling phase of the clean at 85%, 95% and 100% of 1RM. Athletes had the
instruction to attempt all loading conditions regardless of the success of the attempt during
the 100% of 1RM. Video analysis of the pull was separated into the first pull and the second
pull. First pull was determined from the detachment of the barbell from the floor to the
height of the knee of each athlete. Following the transition phase, the second pull was
measured from the mid-thigh (start of the second knee bend) to the highest point of the
hips (Isaka et al., 2006; Chavda et al., 2021; Schilling et al., 2002). Measurement included
the peak velocity (PV) and the mean velocity (MV) of the barbell for both first and second
pull.
Statistical Analysis

All variables are presented as mean * SD. Following the Shapiro—Wilk test, all data
were normally distributed. An analysis of variance for repeated measures was used to
examine differences between control, HS and LS pre-activation conditions. Effect size eta
squared (n?) was also calculated. T-Test was used for detecting differences between LS and
HS for RPE and between the percentage change differences of LS vs. C with the HS vs, C.
Hedges g effect size was also calculated. Significance was set at p < 0.05.

Results

All athletes completed all conditions and measurements without injuries. Figure 1
presents the changes in clean performance following the pre-activation protocols.
Specifically, no significant difference was found between conditions (F(2,10) = 2.390; n? =
0.323; p =0.142). Athletes lifted 113.2 + 22.6 kg in control, 113.8 + 22.1kg following the LS
and 109.7 + 22.0kg following the HS. Nine athletes lifted their 100% of 1RM following the
LS pre-activation condition, while 2 males managed to lift the 103% of 1RM. On the
contrary, only 4 athletes lifted their 100% of 1RM after the HS pre-activation condition and
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1 male athlete lifted the 103% of his 1RM. In addition, significant difference was found for
RPE between LS and HS pre-activation (t =8.684; g = 2.331; p = 0.001) with LS pre-activation
inducing lower RPE (4.95 + 1.09 AU) compared to HS pre-activation (7.58 £+ 0.97 AU).
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Fig. 1 No significant changes were observed for clean performance between the three pre-

activation conditions.

Table 1 presents the changes in PV following the three pre-activation conditions.
Although no significant differences were found for all 1RM loads, both for the first and
second pull, a statistical trend was observed during the first pull for the 100% of 1RM where
PV tended to be higher following LS compared to HS. Specifically, 6 athletes (4 males and 2
females) increased their 1RM PV following the LS, while only 3 male athletes increased their

1RM PV following the HS.

Table 1. Changes in peak velocity during the first and second pull in clean, following the three
pre-activation conditions.

Control Heavy Squat  Light Squat Foig n? P
First Pull
PV at 85% of 1RM 1.18 +0.15 1.19+0.15 1.18£0.10 0.075 0.015 0.928
PV at 95% of 1RM 1.13+0.13 1.13+0.14 1.14+0.12 1.528 0.234 0.264
PV at 100% of 1RM 1.09+0.16 1.06+0.17 1.13+0.14 3.894 0.438 0.056
Second Pull
PV at 85% of 1RM 1.58+0.12 1.56+0.15 1.62£0.16 1.773 0.262 0.219
PV at 95% of 1RM 1.48+0.15 1.49+0.17 1.51+0.13 1.096 0.180 0.371
PV at 100% of 1RM 1.42+0.15 1.35+0.20 1.44+0.13 1.483 0.229 0.273

PV = peak velocity, 1RM = one repetition maximum
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Table 2 presents the changes in MV following the three pre-activation conditions.
Similar to PV, no significant differences were found between conditions for MV, for both
first and second pull. However, a statistical trend was observed for MV at 100% of 1RM
during the first pull between control and LS pre-activation.

Table 2. Changes in mean velocity during the first and second pull in clean, following the three
pre-activation conditions.
Control Heavy Squat  Light Squat Foi0 02 P
First Pull
MV at 85% of IRM  0.44+0.17 0.42+0.15 0.46+0.13 0.385 0.071 0.690
MV at95% of IRM  0.40+0.12 0.41+0.16 0.40+0.14 0.147 0.029 0.865
MV at 100% of IRM  0.36+0.12 0.42+0.13 0.50+0.21 4.522 0.442 0.053

Second Pull
MYV at 85% of IRM 1.07+£0.19 1.07+0.10 1.09+0.07 0.146 0.028 0.866
MYV at 95% of 1IRM 1.01+0.11 1.02+0.11 1.02+0.08 0.084 0.017 0.920

MV at 100% of IRM  0.91+0.12 0.89+0.17 0.99+0.08 2.867 0.364 0.104
MYV = mean velocity, IRM = one repetition maximum

The comparison between the percentage change of LS vs. C compared to the
percentage change of HS vs. C is presented in figure 2. Interestingly, clean performance
almost maintained following LS (0.61 * 3.3%), in contrast to HS where a reduction of -3.0 +
5.6% occurred (t = -2.460; g = 0.660; p = 0.032). Although no significant differences were
observed for PV at 85% and 95% of 1RM during the first and second pull, at 100% of 1RM,
percentage change for PV was significantly higher for the LS compared to HS (LS: 4.63 *
9.5% vs. HS: -1.8 £ 12.5%; t =-2.597; g = 0.697; p = 0.025).
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Fig. 2 Comparison between the percentage change of light squat vs. control with the
percentage change of heavy squat vs. control for clean 1RM, peak and mean velocity. * =
significant difference between percentage change conditions. FP = first pull, SP = second
pull, RM = repetition maximum

45



Discussion

The purpose of the study was to investigate the effects of performing either light or
heavy front squats as a pre-activation exercise on clean performance in well-trained
weightlifters. The hypothesis of the study was that HS would induce greater increases in
1RM clean and enhance barbell kinematics. The main finding of the study was that both LS
and HS conditions induced small non-significant changes in 1RM clean performance,
although when percentage comparisons to C were made, LS induced significantly higher
increases in 1RM clean compared to HS. In addition, RPE was significantly lower following
LS compared to HS. Moreover, PV at the 100% of 1RM during the first pull tended to be
higher following LS compared to HS (p = 0.055), while MV at the 100% of 1RM during the
first pull tended to be higher following LS compared to C (p = 0.053). In line with these
results, most athletes (N = 9) achieved their 1RM clean following the LS condition whilst
only 4 managed to lift their 1RM clean following the HS. These results suggest that
performing LS prior to 1RM clean may possibly lead to an enhanced 1RM clean
performance and PV compared to HS. Consequently, our initial hypothesis and the
expectation that performing front squats with high loads will acutely increase clean
performance seems to be rejected. Lighter loads with faster movement velocity and lower
RPE seem to favour the PV of the first pull and therefore probably enhance clean
performance.

Warm-up is a major component of every-day training routine for all sports (Bishop
et al., 2003). Warm-up is aiming at increasing body temperature, blood flow, flexibility and
mobility. In weightlifting, whole-body mobility is a crucial factor not only for an enhanced
performance but also for injury prevention (Bousquet et al., 2018). Therefore, performing
squat exercise (back or front) prior to a power-based exercise like the clean may enhance
whole-body warm-up and mobility conditioning. In addition, the presence of the PAPE
phenomenon (Blazevich et al., 2019) may lead to significant neuromuscular enhancement
during the following exercise. Therefore, it would be logical to assume that the front squat
would have a positive impact on clean performance, although the load that would be used
to induce these positive adaptations remained unclear. Anecdotal communications with
coaches revealed the use of a low volume high intensity pre-conditioning exercise prior to
clean performance as a tool to acutely enhance performance. However, 1RM performance
in clean remained unchanged following both pre-activation conditions. A previous study on
well-trained female weightlifters investigated the effects of clean pulls with light (85% of
clean 1RM) vs. heavy loads (120% of clean 1RM) on competitive clean performance. The
study showed that clean performance increased significantly by 6.1 £ 3.6% and 4.7 + 3.1%,
following the light and heavy pulls, respectively (Kelekian et al., 2022). However, the latter
study included the clean pulling derivative as a pre-activation exercise, with a small rest
period between pre-activation and performance evaluation (approximately 2 minutes) and
a lower training volume including only 1 repetition with maximum intentional velocity of
movement. On the contrary, in the present study a structural multi-joint exercise was
implemented (front squats) which has been shown to have a strong positive correlation
with weightlifting performance (Joffee et al., 2023), with a higher rest period between pre-
activation and performance evaluation (approximately 8 minutes) while a higher training
volume was applied during the activation exercise. A previous study has shown that
utilizing moderate rest periods lengths (7-10 minutes) with multiple sets during the pre-
activation exercise with moderate intensities (60—84%) may result to enhanced athletic
performance (Wilson et al., 2013). Weightlifters often use high loads during training (> 90%
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of 1RM) therefore, it would be logical to hypothesize that HS would enhance 1RM clean
performance. However, this was not proven by the results of the study.

Two more related studies showed conflicting results of the effects of a priming
training session prior to weightlifting performance. Specifically, when a priming session was
performed 5.5-6h prior to weightlifting 1RM performance, snatch and clean and jerk
remained unchanged, although athletes with higher levels of anxiety increase their 1RM
performance (Fry et al., 1995). On the contrary, when the priming session was performed
24h prior to 1RM snatch and clean and jerk then performance in clean was significantly
increase while a statistical trend was also found for total (Stavropoulos et al., 2025). In the
current study, when a comparison was made between the percentage differences with C,
changes following HS seemed to be negative on 1RM clean performance (-3.0 £ 5.6%)
compared to LS which maintained 1RM clean performance (0.61 + 3.3%). Although these
percentage differences were small, a significant difference was also found in RPE with LS
inducing lower RPE responses compared to HS. Similarly, results from previous studies
showed that a lighter load pre-activation condition induce lower RPE values compared to a
heavier (Kelekian et al., 2022; Stavropoulos et al., 2025). Taking together these results
suggest that performing a LS session prior to 1RM clean performance may induce lower
RPE and perhaps lead to a positive enhancement of maximum clean performance.

The pull phase during both snatch and clean consider being a major determinant
for success in weightlifting (Enoka, 1979; De Weese et al., 2012). Studies have shown that
the pull is separated into three phases: the first pull which includes the detachment of the
barbell from the floor until the knee height, the transition phase where the second knee
bend is occurred and the second pull where the velocity of barbell is increased drastically
until the highest point of the hips (Isaka et al., 2006; Chavda et al., 2021; Schilling et al.,
2002) while the triple extension of ankles, knees and hips occurred (Kipp et al., 2012).
During the pull, athlete’s main objective is keeping the barbell close to them, increase the
vertical barbell pulling height and reduce any horizontal displacement (Chavda et al., 2021;
Schilling et al., 2002; Campos et al., 2006). In addition, barbell accelerates abruptly
especially during the second pull leading to a whole-body-barbell system vertical
displacement (Stone et al., 1998). Therefore, a progressive application of force and velocity
is applied during the pull in an attempt to achieve the optimal mechanics of the movement
and maximize pull velocity during the second pull. Although no significant differences were
observed for 85% and 95% of 1RM during the first pull, a statistical trend was found for
100% of 1RM with the LS tending to induce higher PV compared to HS. The significant
difference between the percentage differences of LS vs. C and HS vs. C on PV at 100% of
1RM further reinforces the positive effect of LS on first pull PV. This finding may partially
be explained by the lower RPE induced by LS while at the same time by the higher velocity
of the pre-activation movement during the LS (75% of 1RM) compared to the HS (95% or
1RM) (Haff and Nimphius, 2012). Overcoming the inertial of the barbell from the floor with
proper mechanics and technique is a challenging part of the whole technique during the
pull (Campos et al., 2006; Ben-Zeev et al., 2023). Moreover, a study in elite weightlifters
showed that proper direction of the force applied during the first pull is crucial for a
successful performance in weightlifting (Gourgoulis et al., 2009). Although several other
biomechanical factors affect performance in weightlifting the velocity at which the force is
applied during the pull seems to be a major contributor of success (Suchomel et al., 2020).
However, coaches should be aware that a faster first pull may negatively affect the
technical elements during the first pull and perhaps reduce the overall velocity of
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movement due to technical mistakes. Therefore, the possible increase in PV during the first
pull should be interpreted with caution.

In line with the results of the current study, a previous study in well-trained
weightlifters showed that a priming training session either with light or heavy load pulls,
maintained the PV and MV during the next day 1RM in snatch and clean and jerk
(Stavropoulos et al., 2025). Therefore, changes in barbell kinematics may not be detected
following short-term training strategies. One possible explanation for the absence of
differences in barbell PV and MV may be partly caused by the competitive technique used
by athletes (including the transition phase) and the possible effort of the athletes to
concentrate on lifting the load at 100% of their 1RM, and not on maximizing the velocity of
movement (Suchomel et al., 2025; Stavropoulos et al., 2025). In addition, evaluation of
barbell PV was performed via the weightlifting analysis bar path tracker application which
has previously showed to underestimated peak velocity with a mean difference of 6.23%
and 10.55% (0.14 and 0.21 m/s) for the 40% and 70% clean trials (Lemus et al., 2024).
However, in the current study videos were recorded at 1080p slow motion with 240fps
which probably enhance sampling frequency and more likely capture higher velocity points.
In addition, higher loads were measured during the pull, including 100% of 1RM even if the
athletes failed the attempt. Although the easy-to-use nature of the app is an advantage
during everyday training, more studies are needed with linear position transducers, force
plates or motion capture systems to examine changes in barbell kinematics during
weightlifting exercises. Consequently, coaches may use the app during training, but errors
and bias should be considered.

This study has some limitations. Athletes participating in the study were well-
trained athletes participating in National competitions; therefore, the results may not be
generalized to elite athletes with greater training experience. The number of athletes
(N=12) was relatively small; however, recruiting athletes and minimizing the interference
with their daily training programs can be challenging. Also, the weightlifting analysis bar
path tracker application used in the study may underestimate PV for loads from 40% to
70% of 1RM (Lemus et al., 2024). Moreover, the use of linear position transducers or force
platforms was not possible for the current study, while no EMG data were collected which
might have provided greater insights into the underlying mechanisms of the observed
results. Future studies may be focused on the investigation of other weightlifting
derivatives (i.e. pulls, back squat, muscle clean etc.) as pre-activation exercises on
weightlifting performance. Moreover, studies with linear position transducers and force
platforms may investigate the kinematic and kinetic characteristics effectively and observe
differences in the velocity of movement following different pre-activation training
strategies.

Conclusions

The results of the study suggest that LS pre-activation condition performed 8
minutes prior to 1RM clean evaluation may enhance PV during the first pull, induce lower
RPE and may vyield greater percentage increase on 1RM clean performance and PV
compared to HS. Specifically, LS prior to 1RM clean should be performed with maximum
intentional movement velocity especially during the concentric phase of movement. Three
sets of 3 maximum velocity repetitions are recommended. In addition, such training
strategies should be implemented on well-trained athletes with high training experience.
Moreover, coaches should keep in mind that although LS may partially enhance PV of the
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first pull, the force applied on the barbell should be technically correct and not alter the
kinematic path of the pull. Furthermore, due to interindividual differences, coaches may
choose to apply both light and heavy pre-activation conditions in an attempt to verify the
best condition that may enhance 1RM clean performance in their athletes. All pre-
activation conditions are strongly suggested to be performed during training conditions to
examine their effectiveness in weightlifting performance.
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