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ENANAAHNTIKOTHTA TQN KINHMATIKQN XAPAKTHPIZTIKQN THZ BAAIZHZ A2ZOENQN ME OZTEOAPOPITIAA
KoAovwwtn M., Ayyelovong N., MNkeBelég B., Navvakou E., loupyouAng B., MdAAwou M.

Anpokpitelo Navemotipo Opaxng, T.E.M.A.A., OpBomnediko Latpeio

mkolonio@phyed.duth.gr

KINEMATIC GAIT CHARACTERISTICS REPEATABILITY IN PATIENTS WITH KNEE OSTEOARTHRITIS

M. Kolonioti, N. Aggeloussis, V. Gevezes, E. Giannakou, V. Gourgoulis, P. Malliou

Democritus University of Thrace, D.P.E.S.S., Orthopetic Center

O okomog TG gpyaociag nTav va HeAetnBel n eMAVAANMTIKOTATA EMAEYUEVWY KIVNUOTIKWY TIOPOUETPWY KATA TNV

Badion, acBevwv pe ooteoapOpitidba yovoToG. + 3TNV _EPEUVa CUMMETElXaV 9 aoBevelc mou ektéAecav 10
enavalappavopeveg npoondabeleg Badlong pe GuoIk ToXUTNTA o £va SLadpopo pnkoug 15m. Ot mpoomaBeleg
kataypadnkav amd £€L KAUEPEG UMEPLOPWY Tou. cucTApaTog Vicon, pe toxVtnta AAYng 100 ewoveg ava
Seutepolento. H kataypadn kau emefepyaoio Twv 0e00UEVWV €ylve He Ta Aoylopika Nexus kat Polygon tou
cuothuarog Vicon. O uToAOYLOUOG TWV SELKTWV EMAVAANTITIKOTNTAS £YLVE e Ta AoyLlouikd MatLab kat SPSS. lMNa tov
TPOOSLOPLOPO TNG EMAVAANTITIKOTNTAG TWV KIVNUOTIKWY METAPANTWY UMOAOYIOTNKE yla TO KABs KATW AKPO O
ouVTeAEOTNC MOAATANG-ouoxeTLong (CMC), 0 cuvteAeoTnG ecwTepLkAg cuoxETiong (ICC) kal n RMS Sladopd PeTaty
Twv 10 mpoomaBewwv Tou KABe efeTalOpevou. AMO T AMOTEAEOHATA SLATILOTWONKE, OTL OAEG OL KLVNUOTLKES
peTaBANTEC Tapouciacav: TOAD KaAoug Oelkteg emoavaAnmTikotnTag, avefdptnta omd tnv Baplutnta Twv
CUMMTTWHATWY TNG 00TE0apBpITIdaG. YINpEav HIKPEG EALPECELG ATIO TOV MAPATIAVW KOVOVA, TIOU OUWwE Sev Urmopolv
VO OVOLPECOUV TO TEALKO. CUUMEPACHA, OTL N KWWNUOTIKN avdAuon Badlong amoteAel aflomioto gpyaleio yla tnv
agloAdynon npoPAnudtwv.kivnong oe aoBeveic pe ooteoapbpitida.

Néeis kAeldia: ooteoapOpitida, aflomiotia, avaiuon Basdiong
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ENIAPAZH THZ ENITAXYNZHZ TOY XEPIOY 2THN EKTIMHZH TQN NMPOQOHTIKQN AYNAMEQN 2TO EAEYOEPO ZTYA
KOAYMBHZHZ

FoUpyouAng B., MmtoAn A., Ayyedoucong N., Avtwviov M., Mavpoppdtng .

Anpokpitelo Navemotpo Opaxng, T.E.D.A.A.

vgoyrgoy@phyed.duth.gr

THE INFLUENCE OF HAND’S ACCELERATION ON THE ESTIMATION OF THE PROPULSIVE FORCES IN FRONT CRAWL
SWIMMING

* H QUMMETOXT OTO GUVEDPIO E MPOMOPIKA avakoivwon NIGTOMOIEITal anod To Napov NAEKTPOVIKO apxeio.
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V. Gourgoulis, A. Boli, N. Aggeloussis, P. Antoniou, G. Mavrommatis

Democritus University of Thrace, D.P.E.S.S.

TKOTOC TNG EPEUVAC ATAV N LEAETN TNG EMISPOONG TNG EMITAXUVONG TOU XEPLOU KATA TNV EKTIUNON TWV TPOWONTIKWY
Suvapewv oto eAelBepo oTUA KOAUUPBNONG. Afka KoAupBntpleg koALumnoov 25m eAelBepo Ywpig modla, pe
MEYLOTN €vtaon Kol xwplg avarnvon. H dpdon twv modlwv amnokAsiotnke €xovrag Eva «BapeAdkL» avAUESA OTOUG
punpove. Na tnv kataypadr tng urmoBpuxlag kivnong tou 8e€lol xeplol kABe KoAupuPrtplaog xpnotponowdnkav 4
ovaAoyLKEC Kapepeg (60 Hz), mou tomoBetriOnkav micw amd £16kd Stapopdpwpéva neplokomnia. H Stafabuion tou
XWPOoU Kataypadng, 0To LEGOV TNC TMLOLVOC TWV 25m, Tipaypatonolnke péow TnG LEBOSOU TOU AUECOU YPAUULKOU
HETAOXNUATIONOU, Xpnolponolwvtog evav KUBo Stafadutong 24 onueiwv ehéyxou, Staotdoswv 1m x 3m x 1m, yia
TOV £YKAPOlO, TOV ETIUAKN KoL Tov Katokopudo dfova, avtiotowa. MNavw oto owpa KaBe koAupPrtplag
PnolonmoiOnkav xelpokivnta emdeyuéva onuela, UEéow Ttou Ariel Performance Analysis System, mou
ovTLoToLyoUoOV OTNV GKPN ToUu pecaiou SakTUAOU, OTO KEVTPO TOU KapmoUl, 6TnV 2n Kal 5n petokapmododayyLkn
apBpwon Kal oTo aKpwHLo. Ma Tn AeMTOMEPEDTEPN QVAAUGCH NG N umoPpuxia ddaon Tng Seflac xepldg KAbe
KOAUUBNATPLaG Slaxwplotnke oe Tpelg dpaoelc: a) eloodog kal maoipo, B) EAEn Kat y) wbnon. XpNowomoLwvTag Ta
KLVNUOTLIKA XOPAKTNPLOTIKA TWV ETUAEYUEVWY ONUELWY TTAvw oto &gl xEpLKaOe koALUBNTPLOG KoL LSPOSUVALKOUC
OUVTEAEOTEC EAENG Kal avUuPwong, urtohoyiotnkav ot Suvapelg EAENG ke avuPpwong, Aappavovtag umoyn povo thv
TOXUTNTA TOU XEPLoU Kat AapBavovtag umton TOo0 TV TaXUTNTA, 0G0 KOl TNV EMLTAXUVON TOU XEPLOU. TN CUVEXELA
umoloyiotnkay, Kot ylo toug 800 TPOMOUG TPOCEYYLONG, TOCO N.CUVLOTAUEVN SUvVaun, 600 KAl N mPowdNnTKn
Suvoun TOu XeEPlou, n omoila elval n ouvVLOTWOO TNG CUVIOTAUEVNC dUvaung otov afova mpowbnong Twv
KOAUUBNTPlwY. Ao tnv edappoyn tou t — test yla e€aprnuéva delypata, ‘euvunoloyilovtag TV EMLTAXUVON TOU
XEPLOU SLamoTwOnKav OTATIOTIKA ONUAVTIKA UPNAOGTEPEC THEG otn.Suvapn EAEnc Katd tn ¢pdaon £AENg tou XepLou,
KaBw¢ Kat otn duvaun avuPwaong, otn CUVLOTOUEVN SUvVapn Kal otnv mpowdntiki duvapn, Tooo otn dacnh €AENG,
000 Kal otn $pdon wbnong Katd tnv urtoBpUuXLA. KIVvNon TOU XEPLOU. ZUVETIWG, N ETLTAXUVON TOU XEPLOU Ba mpeéneL va
CUVUTIOAOYI(ETOL KOTA TNV EKTILNGCN TWV MPOWONTIKWY SUVALEWV TOU XePLoU oTnV KOAUUBNoN, KaBws cUuUPBAAAEL o
onuavtkn dtadopormoinon Tou peyEBoug Toug.

NE€eig KAELSLA: TPOWONTIKEG SUVAELS, ETILTAXUVON XEPLOU, EAELBEPO
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AIADOPEZ ANAPQN KAI MPOEDHBQON ATOPIQN XTO YWOZ AAMATOZ META ANO NTQZH KAl ANAMHAHZH ANO
AIADOPETIKA YWH OMAAOMNOIHMENA Q3 NPOZ TH METIZTH KATAKOPY®DH ANAMHAHZH

Toepénn A., Adaudénoulog H., Mnaocoa E., Matikag A., Napdaoyog H., Kotapavidng X.

Aplototédelo NavenotApo Osooalovikng, T.E.D.A.A., AplototéAelo Navenotiuo Osocalovikng, T.E.D.A.A.
Zeppwv

kotzaman@phed.auth.gr

DIFFERENCES BETWEEN ADULT MALES AND PREPUBESCENT BOYS IN DROP JUMPS PERFORMED FROM DIFFERENT
DROP HEIGHTS NORMALISED TO SQUAT JUMP

D. Tserepi, I. Adamopoulos, E. Bassa, D. Patikas, |. Paraschos, C. Kotzamanidis

Aristotle University of Thessaloniki, D.P.E.S.S., Aristotle University of Thessaloniki, D.P.E.S.S. at Serres

‘Exel StamiotwOel otL ta maudid dev napouoidlouv BeAtiwon tTNG amoddoong Toug oTa AARAT LETA Ao MTWon Kal
avannénon oe oxéon Ke TV KABetTn avanndnon Ke Tty avénon Tou UPoUC MTWOoNG. IKOTIOC TNE EPEUVAG QUTHG NTAV
va peletnBoulv ol StadopEg mou mapouactdlovtal os eVAALKEG GvOpeg Kal Tpoédnpa ayopla os AAPATO PETA OTo
TITwon Kat avannénon amno 4 dtadopeTikd VPN oHaAOTIOLNUEVA WE TIPOG TN UEYLOTN KABeTn avamndnon tou Kabe
atopou (MKA). Ta 0Pn mtwong mou emhéxBnkav Atav to 75% (MKA), 100% (MKA), 125% (MKA), kot 150%
(MKA), t¢ MKA tou kdBe atopou. To Seiypa amotédecav 15 pn aOAovUpevol eviAikeg Avopeg kat 15 un abAolpeva
npoednPa aydpla nAkiag 9-11 etwv: Xpnolomnoldnke to Suvapoddamnedo Tunou Bertec kal To cUOTNUA AVAAUONG
Vicon. AdoU mponynBnke mpoBépuavon kat efolkeiwaon, and kabs UPo¢ MTwong ekteAécbnkav tpla AApata pe
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Tuxaila oslpa kot emAEXONKe n kaAutepn emniboon. MNa tn oTOTIOTIKN avaAuon twv dedopévwy XpnoLpomnotonke
avaAuon Stakvpovong pe emavaloppavopeveg petpnoelc (2x4) (Anova with repeated measures) pe 816pBwon
Bonferroni. O é\eyxog emipépoug dadopwv ytve pe post-hoc Scheffe test kat to eninedo onuavtikoTNTA OplOTNKE
010 p<0.05. Ta anoteAéopata £6el€av OTL oL eVAALKEG Tapouaiacav HeyaAUTepn avamndnon os 0o Ta eMIAEYOUEVQ
0PN mrtwong. TOoo oL evAAIKEG 00O Kol To ayopla mopouciacav BeAtiwon otnv oAtk toug amddoon 6co
auavotav to Uog mtwong pexpL to 125% (MKA), evw oto 150% (MKA) mapatnpnbnke peiwon tng anodoong ce
oxéon e v avanidnon and to 125% (MKA). H mocootiaia BeAtiwon Atav eviaia kot otig 600 opddeg Kot ATav
auENTIKA HEXPL Kat To 125% tng MKA. Ao ta amoteAéopata MPOKUTTEL OTL OTAV To UYPOC MTWoNG OMOAOTIOLETAL WC
TPOG TNV QATOMLKA HEYLOTN KABetn avamndnon, oL eviAlkeg ouveyilouv va mndouv PnAotepa amd ta maldbld os
AMOAUTEC TIHEC aAAA ol SU0 NnALkLaKEG opadeg mapouaotlalouv eviaia cupneplidopd anodoong e TNV avénon tou
UYoug ntwong. MNa tnv mponévnon Twv Mmoldlwv TpoTeivetal Ta LN MTwong mou Ba xpnouonolnBouyv va eivatl
£€ATOULKEUEVO WG TIPOG TNV KABETN avamndnar) toug.

Néeig kAetdia: drop jump, drop height, children
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H ENIAPAZH TOY AYOOPMHTOY AIA-ATOMIKOY 2YNTONIZMOY TH AYNAMIKH TOY,ENAO-ATOMIKOY
2ZYNTONIZMOY KATA THN EKTEAEZH PYOMIKQN KINHZEQN

Zodravidng I., Xatintakn B., poutog I, Noxavoev A., Frouivyk A.

Aplototédelo Navemnotrplo Osocoalovikng, T.E.M.A.A., Technische Universitat Miinchen, D.S.H.S., University of
Birmingham, SoP

gsofiani@phed.auth.gr

THE EFFECTS OF SPONTANEOUS INTERPERSONAL COORDINATION IN INTRAPERSONAL COORDINATION DURING
VOLUNTARY PERIODIC SWAY

G. Sofianidis, V. Hatzitaki, G. Grouios, L. Johannsen,A. Wing

Aristotle University of Thessaloniki, D.P.E.S.S., Technische Universitiat Miinchen, D.S.H.S., University of
Birmingham, SoP

H omtikf, omukn Kot Aektikr, emadr HeTofl /600 aTopwY KATA TNV €KTEAECN PUBULIKWY KLVOEWV TIPOKAAEL
aUBOPUNTO CUVTOVIOUO TWV KWINOEWV TOUG. EMIMAE0V.0 auBOpPUNTOC SLOMPOCWIILKOG CUVTOVIOUOG avapeoa os SU0
ATOMQ, MTOPEL va EMNPEATETAL OO TNV TTPONYOUUEVN EUNMELPLA TOUG O PUBULKO-KLVNTIKEG BEELOTNTEG. ZKOTIOG TNG
napovoag €pguvag NTov va eEETaotel n emidpacn tou aubdpUNTOU SLA-TIPOCWTILKOU GUVTOVLOMOU TIOU TIPOKOAELTOL
MEOW TNG AMTIKAG eMadAG KAl TNG IIPONYOUHEVNG EUTELplaG He ToV TapadooLlakd XOpO OTO CGUVIOVIOHUO LETAEYU TOU
LOXLOU-TIOSOKVN KNG KOTA TNV EKTEAEGN PUOULKWY TAAAVTWOEWY TOU KOoppHoU oto oBeAtaio eminedo. Itnv £psuva
CUMUeTelyav oapavta. eBeAOVTEG OL-omoiol Ywplotnkav os {euydpla avaloya pE Tn XOPEUTIKN Toug gumelpia (10
leuvyapla Eumelpwv xopeutwy (nAkia: 24.5 + 3.43 £tn), 10 leuydpla pn xopeutwv (nAkkia: 24.9 = 6.6 £€tn). OL
OUUUETEXOVTEG EKTEAECAY PUBKILKN TAAAVTWGN TOU CWHATOC 0To ofeAtalo eminedo KATW amod TE0oepLg SLadOPETLKES
TELPAUOTIKEG OUVORKEG: a) Xwplg amtikn emadn, B) pe amtkn emadn, y) xwple amtiky emadn HE AKOUOTIKA
kaBobnynon (uetpovouog 0.25Hz) & &) pe amtikn emadr pe akouotik kaBodnynon (petpovopog 0.25Hz). Na tig
OVAYKEG TOU TEelpapatog 4 nAektpopayvntikol atodntripeg (Nest of Birds) tomoBetnOnkav otnv kvAun (1/3 tng
andéotaong amod TNV Modokvnulkh) Kat otov 1o 0o¢puiko. MNa tnv afloAdynon Tou CUVTOVIOUOU Eyve GACUOTLKA
OVAAUCN TWV YWVLOKWV UETOTOTICEWVY TNG TOSOKVNLLKNG KOl Tou Loxlou kal urtohoyiotnke n dtadopd ¢aong Kat n
OUOYETION METAEL TwV TMEPLOTPOPWV TNG TOSOKVNULKAG Kal Tou Loxiou. OL SladopEg avAapeoa OTIG OUASEG, Tthv
enaodn KalL Tov UETPOVOUO, avalubnkav xpnolgomolwvtag avaluon dlakupavong, 2 (opada) X 2 (emadn) x 2
(ueTpovopog) pe emavoapBovopeveg LETPNoel. OUolwg N KATOVOUN TWV OXETIKWY YWVIOKWV GACEWV UETALY 9
YWVLaKWV Tteploxwv aflohoyndnke pe 2(Opada) x 2(Emadn) x 2(netpovopog) x 9(meploxn) avaiuon Stakbpovong e
EMAVOAAPBAVOUEVEG LETPNOELC. ZNUAVTIKEG OAANAETUSpACELG SlepeuVBNKAY TIEPALTEPW XPNOLOTIOLWVTAC post hoc
test) yLa TNV eMUEPOUC CUYKPLON HETAEL TWV OMASWY N TWV MELPAUATIKWY cuvOnkwv. H pacpatiki avaiuon Twy
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YWVIOKWY PETATOMICEWY TWV HEAWV KATA TN SLAPKELD TWV TAAAVIWOEWV 8ev amokaAue kaplo emibpoon tou
OMTIKOU €peBiopato¢ OTOV OUVTIOVIOUO LOXIOU-TIOSOKVNULKAG. ZUYKEKPLUEVA, O PabBuog cuoxetiong Loxiou-
TOSOKVNULKNG TTOPEUELVE apETABANTOC. H oxetikn daon Loxiou-modokvnuLkng Kupavonke amo 00-200 Kal MOPEUELVE
OLETABANTN OTIC TECOEPLG TIELPOLOTIKEG ouvONKes. Map’ OAa autd ot opada twv xopeutwv emnedelte vPnAdtepo
BaBuod cuoyETiong LoXioU-TTOSOKVNLLKIG CUYKPLTLKA LE TOUG [N XOPEUTEG. ZUUMEPAOMOTIKA, OL EUTIELPOL XOPEUTEC
EMANVIKWV TTApaSOCLOKWY XOPWV £ival £Vol aVTUTPOCWIEUTIKO Seiypa avOpwmnwy oL omolol Umopolv va eAéyxouv
KaAUtepa TNV Suvaptkn tng pudbuKng Tahdviwong oto oPellaio enimedo. Map’ OAa autd 0 AuBOPUNTOC OTTTLKOC
SLOMPOCWIKOC CUVTOVIONOG Sev dalvetal va emnpedlel TNV LOXUPH OXEon LOoXIOU-MOSOKVNULKAG O OTIOLASATIOTE
ortd TIG TELPAPOTIKEG Opddeg. EYXAPIZTIES: H mapoloa épsuva £xeL cuyxpnuatodotnBel amod tnv Evpwraikn Evwon
(Eupwrmaiko Kowwviko Tapeio) kat amd €Bvikolg mdpouc péow Tou Emiyelpnolakol Mpoypappartog «Ekmaidevon
kot Ata Blou MaBnon» tou EBvikoU Ztpatnyikou MAatsiou Avadopdg (EZMA)-Epsuvntiko Xpnuatodotoupevo Epyo:
HpakAettog Il. Emévéuaon otnv kowwvia Tng yvwong péow tou Eupwmnaikol Kowwvikou Taueiou.

NE€eig KAELSLA: EVOOOTOULKOG CUVTOVIOUOG, AMTIKO epEBLoUa, TapadooLaKOS XOpOg

18595

maria.moreno.catala@hu-berlin.de

MUSCLE STRENGTH BUT NOT BALANCE ABILITY IS ASSOCIATED WITH DYNAMIC STABILITY PERFORMANCE IN
PARKINSON’S DISEASE

M. Moreno Catala, A. Arampatzis

Humboldt University of Berlin, Department of Training and Movement Sciences & Centre of Sport Science and

Sport Medicine Berlin (CSSB), Humboldt University of Berlin, Department of Training and Movement Sciences
Postural instability is one of the greatest problems of Parkinson’s disease (PD) patients. Identifying the reasons
responsible for deficits in postural stability in PD patients at-a young age would contribute to develop adequate
training interventions to reduce fall risk. Therefore, we aimed to investigate the effect of muscle strength and
balance ability on the dynamic stability control after simulated disturbances in young faller and non-faller PD
patients. Twelve PD fallers, 13 PD.-nhon-fallers (4815 yrs;~stage I-lll H&Y) and 14 matched healthy controls
participated in the study. Dynamic'stability-performance was determined after sudden simulated forward falls using
the “extrapolated center of mass” (XCoM) concept. Kinematic data were recorded with 12 Vicon cameras (120 Hz).
To assess muscle strength iof the leg extensors, the participants performed isometric maximal voluntary plantar
flexion (PF) and knee extension (KE) contractions on a dynamometer. Balance ability was evaluated by measuring the
limits of stability (LoS) in.the anterior.and posterior directions using a force plate. ANOVA and correlation analysis
were conducted for the.data examination. The faller PD patients showed lower (p<0.05) stability performance
compared to the controls. The non-faller patients and the controls did not differ in the stability performance. The
lower ability to increase.the base of support (BoS) after a forward fall was the main deficit responsible for the
impaired stability performance in the PD fallers. PD fallers showed lower PF and KE moments indicating lower
muscle strength compared to controls. A significant relationship was found between stability performance and
muscle strength (i.e. r=0.57 for KE and r=0.54 for PF). No significant differences were found between groups in the
LoS indicating similar balance ability. Our findings showed that recovery performance after a sudden perturbation is
reduced in young PD fallers and the underlying responsible mechanism from a biomechanical point of view is an
insufficient increase of the BoS. This deficit may contribute to the higher fall frequency in this group. The absence of
significant differences in balance ability between groups demonstrates that quasi-static tests are not adequate to
predict stability performance during dynamic activities for young PD patients. We confirmed that strength of the
lower extremities partly explain recovery performance in young PD patients. Therefore, we can argue that PD
patients with an increased fall risk may benefit, already at early disease stages, from leg-extensor strengthening
programs and interventions exercising mechanisms responsible for dynamic stability.

NE€eig kAgldua: parkinson’s disease, dynamic stability control, muscle strength
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KINEMATIC CHARACTERISTICS OF CHOKU TSUKI PUNCH OF TOP KARATEKAS OF DIFFERENT SPECIALIZATION

N. Koropanovski, S. Jovanovic, M. Dopsaj, A. Nedeljkovic

Academy of criminalistic and police studies, Belgrade, Faculty of sport and physical education University of
Belgrade

Karate has transformed from an art into a sport, today’s most widely used form of practicing karate. Sport karate use

methods that comprise modern training-competitive technologies. Karate competitions are held in two disciplines -
kata and kumite. Competition rules led to significant differences in the training process between these two
disciplines, even though the first stages of learning are the same in both of them. The aim of this study is to
determine the differences in the performance of the basic karate hand technique choku tsuki among kata and
kumite competitors. Choku tsukis performed by senior top male competitors, 13 in kata and 16 _in-kumite were
recorded by a 3D infrared camera system, with a sampling frequency of 240 Hz, and the data storage was performed
by Qualisys track system manager. In the next step, software developed in LabView was used for kinematic variables
calculations. One-way analysis of variance (ANOVA) was used for the statistical ‘treatment of the data, the
differences between individual pairs of variables were determined by applying.the Bonferoni criterion and the
statistical significance level was set at p<0.05. The results showed that between kata and kumite there was an
almost significant difference (p=0.066) in movement duration. Statistically significant differences were found for the
average hand speed (p=0.035) and the percentage of trajectory where the ‘maximum hand speed is achieved
(p=0.004). The largest significant differences was observed for the variables which were used for describing the
curve of the performance path of the punch (maximum absolute deviation above the ideal trajectory: p=0.022;
maximum relative deviation above the ideal trajectory:p=0.006; maximum absolute deviation below the ideal
trajectory :p=0.000; maximum relative deviation below the ideal trajectory: p=0.015). More specifically, kumite
competitors performed the punch in lesstime and with higheraverage hand speed, while kata competitors struggle
to achieve top speed at a later percentage of hand trajectories. Kumite competitors have higher maximum absolute
and relative deviation above the:ideal trajectory, while kata competitors have greater maximum absolute and
relative deviation below the ideal trajectory..Taking into consideration the results of this study we can claim that
there are differences in the:kinematic characteristics of the choku tsuki punch among top karate competitors of
different specialization..The ‘competitors in kata and kumite base their performance of the investigated punch on
different kinematic patterns.

Né€eic kAeLbua: karate, top athletes, punch
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TENDON STRESS AND CROSS SECTIONAL AREA OF THE PATELLAR TENDON IN ADOLESCENT ATHLETES

F. Mersmann, S. Bohm; A. Schroll, H. Boeth, G. Duda, A. Arampatzis

Humboldt-Universitét zu Berlin, Department of Training- and Movement Sciences, Charité — Universitdtsmedizin
Berlin, Julius Wolff Institute

Introduction: Muscle strength and tendon properties influence athletic performance and relate to the risk of injury.

Imbalances in the time course of adaptation within the muscle-tendon unit might increase the risk of tendon injury.
In adolescent athletes both environmental mechanical stimuli and maturation affect the adaptation process of
muscle and tendon, which may induce a critical phase of tissue plasticity. Supporting clinical evidence shows that
earliest manifestations of overload tendon injuries concern adolescent athletes. Further, it has been shown that
tendon stress is associated with tendinopathy. The purpose of the present investigation was to provide information
about the relationship of quadriceps femoris muscle strength and patellar tendon mechanical and morphological
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properties in an early and later stage of the athletic career. Methods: Twenty adolescent (15.940.6 years, 10 female
[A.f] / 10 male [A.m]) and 18 middle-aged elite volleyball athletes (46.9+0.6 years, 10 female [MA.f] / 8 male [MA.m])
participated in magnet resonance imaging and ultrasound-dynamometry sessions to determine quadriceps femoris
muscle strength and patellar tendon mechanical and morphological properties. We used an ANOVA to identify
effects of age and gender. Results: As expected, male athletes showed higher muscle strength (p<0.05) compared to
female ones (M: 346.3+47.4 Nm; F: 231.9+42.9 Nm), however we didn’t find a significant age effect (p>0.05)
indicating similar muscle strength between adolescent and middle-aged athletes (A: 305.1+67.7 Nm; MA: 281.4+79.6
Nm). The patellar tendon cross sectional area was significantly smaller (A.f: 86.0£14.5 mm"2; A.m: 126.6+21.4
mmA2; MA.f: 100.5+12.6 mm”"2; MA.m: 148.2+46.9 mm”2; p<0.05) and the tendon stress during the maximal
contractions was significantly higher in adolescent compared to the middle-aged group and female compared to
male athletes, respectively (A.f: 56.1+10.4 MPa; A.m: 45.2+7.0 MPa; MA.f: 41.67.7 MPa; MA.m: 38.5+11.2 MPa;
p<0.05). Discussion: We provide evidence of an imbalanced development of muscle strength and tendon mechanical
and morphological properties in adolescent athletes. Whereas muscle strength is similarto middle-aged athletes,
tendon hypertrophy has not yet been equally manifested, which results in greatertendon stress. This-imbalance may
be associated with the development of overuse injuries and the findings:/call for-interventions facilitating tendon
adaptation.

Né€eig kAeldia: tendon, maturation, athletic training
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BEHAVIOUR OF THE VASTUS LATERALIS MUSCLE FASCICLES KINETIC IN VIVO DURING ECCENTRIC CONTRACTIONS
R. Marzilger, A. Sharifnezhad, A. Arampatzis

Department of Training- and Movement Sciences, Humboldt-Universitat zu Berlin, Germany

Introduction: Eccentric muscle contractions can induce.muscle damage and, thus, may lead to longitudinal
adaptation. During eccentric exercises the:muscle-tendon unit'is lengthened during a muscle contraction. However,
because of the tendon compliance, the lengthening.of the muscle fiber may differ fr om that of the muscle—tendon
unit. Therefore, we investigatedthe. fascicle behavior of the vastus lateralis during eccentric knee extension
contractions, considering different mechanical "loadings. Hence, we modified the magnitude of the eccentric
stimulus, the knee angularivelocity and the knee angle range of motion where the eccentric stimulus has been
applied. Methods: The 19:participants of:this study were divided into 2 groups. The first group (n=10) performed
eccentric contractions with one leg.(protocol 1) at 65% of maximum voluntary contraction (MVC) and at 100% MVC
on the second leg (protocol 2). The angular velocity was 90°/s and the range of motion was 25°-100° knee angle in
both legs. The second group(n=9) performed eccentric contractions with one leg (protocol 3) in a small range of the
knee angle 25°-65°, at 100% MVC and 90°/s angular velocity. The second leg was trained (protocol 4) with 240°/s
angular velocity, a loading magnitude of 100% MVC and 25°-100° knee angle. Vastus lateralis fascicle movements
were captured with ultrasound and lower limb kinematics with a Vicon system. The fascicle kinetics was analyzed
with a custom written Matlab algorithm. For statistical analysis we used a one-way ANOVA. Results: In all examined
eccentric contractions the behavior of the vastus lateralis muscle fascicles showed three main phases. The fascicles
shortened at the beginning of the contraction, with no significant differences (p>0.05) in shortening magnitude
between groups, in this phase. In the second phase the fascicles were stretched while the knee joint moment
increased. In this phase the fascicles in protocol 3 and 4 showed a lower (p<0.05) elongation compared to the other
two protocols. In the third phase the fascicles showed a further lengthening, while the knee joint moment
decreased, in this phase the lengthening velocity was highest in protocol 4. Discussion: The results show that the
fascicle kinetics of the vastus lateralis during eccentric knee extension contractions are different to the elongation
expected from the knee angle motion. In the beginning of all protocols the fascicles contract concentrically despite a
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lengthening of the muscle-tendon unit and the main lengthening of the fascicles occurs in the phase wh ere the knee
extension moment decreases.

Nééeis kAeldia: fascicle, kinetic, eccentric
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H ZXEZH METAZY APXITEKTONIKQN XAPAKTHPIZTIKQN TOY EZQ NAATY KAI TOY TAZTPOKNHMIOY ME TO YWO2
KAI TH MEFIZTH TAXYTHTA TQN APOPQZEQN TOY AAMATOZ BAGOYZ

Alitooag M, AdBag X., Apapnatln M., KEAAng E.

Aplototédelo Naveniotipo Osooalovikng, T.E.D.A.A. Zeppwv

panagiotis_2313@hotmail.com

THE RELATIONSHIP BETWEEN ARCHITECTURAL CHARACTERISTICS OF THE VASTUS MEDIALIS AND
GASTROCNEMIOUS AND DROP JUMP HEIGHT AND MAXIMUM JOINT VELOCITIES

P. Litsas , X. Dovas, M. Arampatzi, E. Kellis

Aristotle University of Thessaloniki, D.P.E.S.S. of Serres

H kaAf aAtikn kavotnta evog abAnth amotelel onuavtikd mapdyovia tnG amdédoons. H kazakdpudn oAtikn
LKOVOTNTA Xpnollomoleital wg Selktng tng amddoong Twv EKTEWVOVIWY. HUWV TWV KATW AKPWY HECW TOU KUKAOU
Sataong — Bpdxuvong oAAAQ KOl TOU GUVTOVIOMOU. ZKOTIOG TNG ApoU oG EPEVVOG NTOV VO EEETACEL TN OXECN METALY
TWV OPXLTEKTOVIKWY XAPAKTNPLOTIKWY HUWY TWV KATW AKPWY KAl MAPAPETPWY amodoeng Tou dApatog Baboug. To
Selypa anotédeoav 11 cuppetexovteg, poltnteg tou TEQAA Zeppwv. Apxika ot SokLpalopevol eEeTacOnkav og evay
unepnxoypddo yla Tov Mpocdloplopd Tou UAKOUG TNG SeOUISAG LUIKWY WY KAL TNG ywviag Mtépwong Tou 0w
mAaty Kal tng £0w KeAANG TOU YyaoTPOKVNUioU Tou aplotepol modLol. 2T CUVEXELA eKTEAEGBNKaAV aApata BaBoug
and UPog 30 eKOTOOTWV a) He XPron T apbpwong TG mModokvNUIKAG KoL Tou yovatog («apyd GApa») Kot B) pe
Xprion tg apBbpwaong Tng ModoKVNULIKAG («ypriyopo» dApa) og éva Suvapodamnedo (kistler - 9281CA, 1000Hz) pe
Tautoxpovn kataypadn tng kivnong Le tn xprion ptog kapepag (JVC GR-DVL 9800, cuxvotnta 120 Hz). To Uog tou
aAparog nmpoodlopiobnke amd Tov Xpovo mTNong evw péow Tou Ariel Performance Analysis System (Ariel Systems,
USA) mpocdiloplotnkay ol HEYLOTEG YWVIAKEG TAXUTATES TNG TTOSOKVNILKNAG KL TOU yOVATOG KATA TNV amoyeiwon.
Avdluon ouoxetioewv Spearman £€6&Lfe XAUNAEG OUGYETIOEL OVAECO OTO MAKOG TG MUTKAC Sdeopidag twv Suo
MUWV HE TO UEYLoTO UPOoC Twv.aApdTtwy. H cuoyetioslg avdpeoa otnv ywvio Mtépwong Twv 800 HUWV PE To UYog
AaAparog eniong frtav xapnAég. Oocov adopd Thy UEYLOTEG YWVLIOKEG TAXUTNTEC, TOOO TO WNKOG HUTKNAG deopibag 600
Kal N ywvia ntépwaonc dev.eudavicav.uPnAég CUCKETIOELG e TNV MEYLOTN YWVLAKA ToXUTNTA TOU yOVATOG KOTA ThV
anoyelwon. Ta omoteAéopata SelYvouv OTL TA OPXLTEKTOVLKA XAPAKINPLOTIKA otnv npepia Sev Seiyvouv va
cuoxetilovtal Apeoa e TNV NMiSO0N KAL TLG LEYLOTEG YWVLAKEG TAXVUTNTEG KOTA TO AApa Babouc.

NEEELG KAEWOLA: YWVIA TITEPWONG, KAKOG LUTKWY SE0UISWY, HEYLOTN YwVLakK TaxVTnTa - UPOoG AARATOC
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H O=EIA EMIAPAZH TQN AYNAMIKQN AIATAZEQN ZTON PYOMO ANANTY=HZ THZ AYNAMHZ KAI ZTHN
METATONIZH TOY ENIFONATIAIKOY TENONTA KATA THN METZTH IZOMETPIKH NPOZNAGEIA
Movaotnpidn I., MrmoupéAda X., Aékka X., Kapayiavvn M., KENAng E.

AplototéAelo Navenotipo Osooalovikng, T.E.D.AA.

monastiridou@hotmail.com

ACUTE EFFECTS OF DYNAMIC STRETCHING ON RATE OF FORCE DEVELOPMENT AND PATTELAR TENDON
DISPLACEMENT DURING MAXIMAL ISOMETRIC EFFORTS

S. Monastiridi, C. Bourella, C. Lekka, M. Karagianni, E. Kellis

Aristotle University of Thessaloniki, D.P.E.S.S.

Ot SuvauKEG Slataoelg pmopel va BeAtiwoouy TNV anodoon oe SpaoTnPLOTNTES TTOU AMALTOUV UEYAAN TTapaywyn

oxVog. Na tov Adyo autod, mpotelvetal N €GopUoyr TOUC WG HEPOG TG TPoBEppavong. IKomog thg mapoloag
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£€peuvac nrav va dlepeuvnbel n ofeia enidpaon twv Suvapkwy SlLATACEWY oTtov pubuo avamtuéng tng Suvaung
(PAA) kal TNV HETOTOMLON TOU TEVOVTA TOU TETPAKeEPAAOU O AVIPEG KAl Yuvaikeg. ITnV €peuva cUPUeTelxav 11
petamtuytakol ¢ottntég/-tpleg (opada eléyyou n = 5 kol TEpapatik n=6 pe M.O. nAwiag 35,8 £tn). To
TELPOLLOTLKO TIPWTOKOAAO TiepLleAdBave mpoBEpavaon e Kal Xwpig Slataoelg (melpapatikn kot opada eAéyxou). Ot
SoKLUalOUEVOL EKTEAECOV LEYLOTN LOOUETPLKA CUOTIOON 5 sec O€ Lo LOLOKOTAOKEUN LOOKLVNTIKOU TUTIoU (leg press)
UE evowpatwpévo duvapodanedo AMTI (OR6-6-4000, YSpounxavikn A.E., EAAGSa) pe Tautoxpovn kataypodr tng
LLETOTOMIONG TOU emiyovatiSlou tévovta pe unépnxo LOGIQ 400 CL (GE HEALTHCARE, HNA). Ta amoteAéopata
€6e1€av nwg 6ev UTIAPXEL ONUAVTLK Sladopd OTNV LETATOTILON TOU TEVOVTO OTNV TIELPAATIKY opdda (MPIN HPEMIA
=2.0 cm / NPIN 2YZMNAZH =1,96 cm, Stadopd 0.04cm, META HPEMIA.=1,57cm /META XYZNASH = 1,53 cm, Stadopd
0.04cm) oe oxéon pe tnv opdda eAéyxou (MPIN 2,5cm/M.0.H.M.=2,48cm, Swadopd 0.02cm, M.0.2.M.=2,14cm,
M.0.2.M.=2,12cm, Stadopd 0.02cm) mpLv Kal LETA TNV MapEUPacn ald Kal KoTd TV npepia Kal Katd tTn cuomnaon.
Eniong, ta amoteAéopata autd Selyvouv OTL N opdda mou ektéAece SUVAMIKEG SLOTACELS EUDAVIOE ML [ULKPN
oM\ayr oto puBuo avamtuéng tng duvaung (Mpwv = 12470.55 N/s, Metd =13208.66 N/s) n onoio 5ev ' 6lEpepe amd
v opada eAéyxou (Mptv: 12381.76 N/s, Metd = 13208.47 N/s).

NEeLg KAELSLA: SUVOULKEG SLOTAOELS, pUBUOG avamTtuéng SUvaUNG, EMLYOVOTLOLKOGTEVOVTOAG
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ANTAIQNIZTIKH APAXTHPIOTHTA KATA THN METZTH IZOMETPIKH EKTAZH KAl KAMWH TOY TONATOY ZE
FYNAIKEZ ME OZXTEOAPOPITIAA

Natoika I., KEAANG E., Kapaytavvidéng E., ApopidngI.

Aplototédelo Naveniotipo Osooalovikng, T.E.D.A.A. Zeppwv

gpatsika@phed-sr.auth.gr

ANTAGONIST ACTIVATION DURING MAXIMAL ISOMETRIC KNEE EXTENSION AND FLEXION IN WOMEN WITH
OSTEOARTHRITIS

G. Patsika, E. Kellis, E. Karagiannidis, I. Amirids

Aristotle University of Thessaloniki, D.P.E.S.S. of Serres

H avtaywviotik dpaoctnplotnta epdaviletal ya tnv.avénon tg HUikng okAnpdtntag, yla Pelwaon Tou Tovou Kat

BeAtiwon NG wWoppomiag. AvriBeta OUWC .1 OUENUEVN QVIAYWVLIOTIK Spaotnplotnta o SUVAMLKEG KLVNOELC,
daivetal va avgdavel tnv emibdvetla emadnc AVALESH TNV KVALN KL TO Unplaio, lolaltepa o€ KATOLEG OASEG OTIWG
elval ta dtopa pe OcteoapBpitidba (OA) pe amotéheopa thv erumAéov $pBopd tou apbBplkol xOvdpou Kal Tnv
eKPUALOUO TNG ApBpwWOoNgG. ZKOTOC ITNG MAPOUOOG EPEUVAG NTAV VA SLEPEUVNOEL TNV AVIAYWVLOTIKA Spactnplotnta
KATA TNV KAUPN KoL EKTAON TOU YOVATOU ETAEY yuvalkwy e Kot xwpic OA. To deiypa amotéAeocav 27 yuvaikeg, 15
pe OA otnv €éo0w TAELPA TNG Kvaounplaiog apBpwong (nAkia 62.40 + 3.48 £tn, Bapog 76.16 + 11.35 kNG, UPog
1.62 + 0.04 pétpa)kat 12 dtopa xwpic OA (nAwia 58.16 + 5.59 £€tn, Bapog 79.16 + 11.19 kAG, ULYog 1.62 + 0.06
pETpa). Ta Atopa eKTENEGOV. LOOUETPLKEG Ttpoomabeleg Babuiaiag auvfavopevng évtaong oe TPELG SLadOPETIKEG
ywviec kapdpng (0,745 kat 90°) pe mapdAAnAn kataypadr tng Pomng Kot Tng nAekTpopuoypadlkig SpaotnplotnTag
(EMG) tou Sikeddalou unplaiov (BF), nuitevovtwdn (ST), €ow (VL) kat €€w (VM) mAaty. H oxéon ponrn — EMG twv
HUWV OTav §paotneLomololvTay WG aywvIoTEG povtehomolOnke pe moAuwvupa 1ou Badpou Kat xpnotponow)dnke
yla Tnv mpoPAedin TNG POTAG TWV SLWV HUWV OTAV EVEPYOTIOLOUVTAV WE AVTAYWVLOTEC. H avaAuon Stakiuaveng (p <
0.05), £6¢e1&e oTL Ta Atopa pe OA Sev edAVIOAV OTOTIOTIKA ONUAVTIKA SladopEG e TV opada eAEyXoU WG TPOG TV
OVTAYWVLOTIKN NAeKTpopuoypadikr SpaotnpldtnTa TwWV HUWV TOoo Katd tnv kapdn (VL kat VM) 6co kol yla tnv
éktaon (BF kat ST) (p > 0.05). Katd tnv €ktaon, Bpébnke OTL Ta dtopa pe OA epudavicav PLKpOTEPN GUVOALKH POTH,
OYWVLOTLKN KOL OVTAYWVLOTIKA poTt o€ oxéon We tnv opada eAéyxou (p < 0.05). Katd tnv kaun tou yovarog, ta
atopa pe OA gudavicav HKPOTEPN GUVOALKN LOOUETPLKNA poTn otig 0° kat otig 90° KApyng, KIKPOTEPN AYWVLOTIKN
porr| (avefapTnTou ywviag) Kol HIKPOTEPN OVTAYWVLOTIKA porr otig 0° kaudng (p < 0.05). Ta anoteAéopata £6L€av
OTL evWw N nAektpopuoypadikr dpaoctnplotnta dev SiEdepe petall Twv Suo opadwy, Ta atopa pe OA gudavicav
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UELWHEVEG POTIEG TWV AYWVLOTWYV KOL OVTOYWVLOTWY. Katd TNV LooUEeTPLKA Asttoupyla ta dtopa pe OA ekteAolv TV
Klvnon mpoomabwvtog va XPNoLLOTIOLiO0UV TOUG OVIOYWVLIOTEG UUEC LLE OLKOVOMLKO TPOTO, HE OKOTO va PNV
OTOUATOUV TNV IOPAYyWY POTNC Ao TOUG OYWVLOTEG.

Nééeis kAeldta: ooteoapOpitida, avtaywvioTikr SpaocTnpLOTNTA, AVIAYWVLOTIKA POTIH
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