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EYXAPIXTIEX

Oa Mbela vo evyoplotom Oepud tov KOpo emPAiémovta, kobnynt) tov IL.O k. Towdkovo
ABovéolo yuo v dplotn cvvepyacio, v emomtein Kot TS GLUPOVAES TOv, Katd TN OdpKE
vhomoinong g datpPic. Emiong, va evyoapiotiom mv Tpery emtponn) aAld Ko 6Govg Bordnoav

GTNV TPAYLLATOTOINGN TNG TAPOVCAG LETATTUYLOKNG SLOTPIPNG.
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HHEPIAHYH

To moddcpaipo eival Eva opadtkd GOANIO Kol Ol EVEPYEIEG TOL EKTEAOVVTOL, KATH KOPLo AOYo gival
Sdelppoatikng popene. Ot veapoli TOS0GQAIPICTEG Kol 1) TOd0GQUIPIKY TOug gEEMEN €xouv
OTOCYOAMGEL TOVG TPOTOVNTEG, OAAG KOl TOVG EMIGTHUOVES OV d1EPELVOLV dedopéva Omm¢ sival Ta
avOPOTOUETPIKA KOl PVCIOAOYIKG XOPOKTNPIOTIKG TV adAnTadv, Kabmg Kot deikTeg 0mddooNe Tov
UTTOPOVV VO, OTOTEAEGOVY GNUAVTIKA GTOLYEL Yio TNV aVASEIEN TAAEVIMY. TKOTOG TNG CUYKEKPIUEVIC
épevvag €ival vo cLAAEYTOOV, Vo KaToypo@obv kot vo a&loloyndodv To COUNTOUETPIKA Kol To
(QUOIOAOYIKG YOPUKTNPIOTIKG KOl Ol OEIKTEC AmOO0CNC Y10 TIG MAIKIOKES KOTNYOpieg TOd0GPAipov
naidwv K-14 (13-14 gtov) ko gpnPfov K-16 (15-16 etdv) yia v mpoayoviotiky tepiodo. To deiyuoa
OTOTEAEGAV VEOPOL TOOOGPAIPIGTEG TTOV OVIKOUV G€ dV0 MAKIOKEG KoTnyopieg, ocvykekpiuéva, 12
npoépnPot kar 12 épnPotl modocpaipiotés. AEloloyHOnNKay ol coOUATOUETPIKOL deikTeg (Dyog, Papog,
deikmng palag oMUUTOC, TOGOoTO COUUTIKOD Mmovg, HAlo cOUATIKOD AITOUG Kol GALTN COUOTIKN
pala), n evivysia, n odtikn wovomo (CMJ, SJ), 1 sukivnoeia pe ypRon Prarog, To VYNNG EVTaong
tpe&ino pe avoroyia épyov dodreipatog (YO-YO IR1), n péytom npdoinymn o&vyovov (VO2max) kot
N wavotTa extédeons enavoropfavopevev onpvt (10p. & 30p.). And ) otatiotikn enegepyocio
TV ATOTEAECUATOV Tapatnpionkay doupopic 010 cmpotikd Bapog (p=.008), oto vyog (p=.00), oto
1060010 copatikod Airovg (p=.008), otnv diutn copotikny pale (p=.001), otn woiky pala (p=.001),
omv oitikn wkavomrta (p=.001), cto péyieto onpvt tov 10p. (p=.011), ctov deiktn KéT®ONG TOV
30p. (p=.019) xat otov pvOUd mrOdong twv 30u. (p=.003) Aev mapoatnpnOnkov dopopis petad
gonPov ko TpoéenPwv otov deiktn palog coparog (P=.719), o pala copatkod Airoug (p=.216),
otV evivyisio (P=.681), oy eukivnoia pe xpron pndrog (P=.576), oto vyning évraong tpé&ipo
ue avooyia épyov — dtoddeinotog (p=.067), otn puéyiotn mpdoinyn o&vydvov (p=.067), ot péyiom
kapdiokr] cvyvomra (P=.861), 6to uéyioto ompvt tov 30 pétpav (p=.191), ctov Seiktn koémwONG
tov 10 pérpov (p=.067) kar otov pulud mtmong tov 10 pérpov (p=.062). Tvunepacpatikd, ot
épnPot aBAnTég elyav KaAOTEPES TYEG EMIOOONG OTNV EKTEAEGT] TV GIPIVT KOL GTNV OATIKOTNTO GE
oYEoN UE TOLg TPOEPN POV, TOPOLO TOL Kot Ol dV0 NAKIOKESG Katnyopieg Ppickovtay yio oD Koupod

o€ Kotdotaon onpa&iog Kol Kat' EmEKTACT] AmpomOVITOL.

AgEarc- Kherdrud: modoc@aipo, avamtuElakég nAKies, amdd0oT), COUATOUETPIKE YOPOKTPLOTIKA
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ABSTRACT

Football is a team sport and the actions performed are mainly intermittent. Young players and their
football development has been a concern for coaches but also for scientists who explore data such as
the anthropometric and physiological characteristics of athletes. Also, performance indicators could be
important elements for the designation of talent. The purpose of this research is to collect, record and
evaluate the somatometric, physiological characteristics and performance indicators for the following
age categories of football; children K-14 (13-14 years old) and teenagers K-16 (15-16 years old) for
the pre-season period. The sample consisted of young football players who belong in two age
categories, namely, 12 preadolescent and 12 adolescent soccer players. Somatometric indices (height,
weight, body mass index, body fat percentage, body fat mass and lean body mass), flexibility, jumping
ability (CMJ, SJ), ball agility, high-intensity running at work ratio were evaluated break (YO-YO
IR1), maximum oxygen uptake (VO2max) and the ability to perform repetitive sprints (10m & 30m).
From the statistical processing of the results, differences were observed in body weight (p = .008), in
height (p =.00), in the percentage of body fat (p =.008), in lean body mass (p = .001), in muscle mass
(p = .001), in jJumping ability (p = .001), in the maximum sprint of 10m (p = .011), in the fatigue index
of 30m (p = .019) and at the fall rate of 30m (p = .003) No differences were observed between
adolescents and preadolescents in body mass index (p = .719), body fat mass (p = .216), flexibility (p
=.681), ball agility ( p = .576), in high-intensity running with a work-rest ratio (p = .067), in maximal
oxygen uptake (p = .067), in maximal heart rate (p = .861), in a maximum sprint of 30 meters (p =
.191), in the fatigue index of 10 meters (p = .067) and in the fall rate of 10 meters (p = .062). In
conclusion, adolescent athletes had better performance rates in sprinting and jumping than

preadolescent despite being inactive for a long time and consequently untrained, both age groups.

Keywords: football, developmental ages, performance, somatometric characteristics
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KATAAOTI'OX EYNTOMOI'PA®IQN

ATP Tprpwopopikn adevooivn

CP Ddocpokpeativn

BMI Agikmg palog cdpatog

GPS [Moykoco chotue eviomicpod 0éong

VO,max Méyiot npocinyn o&vydvov

PHV Méyiot avénon avasTiHoTog

RSA Ikavomta enavarappavopevov orpivt

YO-YO Ikavomta vyning évtaong tpe&ipotog yio Tapatetapévn nepiodo

CMJ Kd&Beto dhpa pe vroympntiky| pdon

SJ Kd&beto dipa ond nuikdbicpa

SART Ikavomto Tev apBpmdoe®v va KAPTToVTOL Kot Vo, EKTElvovTal o€ £va KIvTIKO
€vpog

FFM Al copotikn| péla

FM Amaddng pata
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KATAAOI'OX EXHMATQN
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Yympa S.
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Yympa 8.

Tynpa 9.

Xyqpa 10.
Xyqpo 11.
Xypo 12.
Xyqpo 13.
Xyqpo 14.
Xyqpo 15.
Xyqpo 16.
Xyqpo 17.
Xyqpo 18.
Xypo 19.
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Xypo 21.

Xypa 22.

Yopoatikd Bapog

Yyog

Agikmg palag cmpotog

[To606T6 GOEATIKOY AlTOLE

XIMOYPOLULO COUOTIKOD ALTOVE

Al copotikny palo

Mvikn palo

Ikavémra evivyiciag Tov KAt dKpov
Ikavémra gvkivnoeiog

Ikavotta vynAng évraong Tpe&itatog yio Tapatetapnévn mepiodo
Méyiom Kapdlokn cuyvoTnTU

Ikavomta péyiomg tpdsinyng o&uyovou
Adtuciy weavotnto (CMJ)

Aty weavotnTo. (SJ)

Méon i ota 10 pétpa onpve

Méon Ty ota 30 pétpa onpvt

Méyioto onpivt oto 10 pétpa

Méyioto onpivt oto 30 pétpa

Agikmnc komwong ota 10 pétpa onpvt
Agikmg komwong ota 30 pétpa onpvt
PvOpog ttoong twv onpvt oto 10 pétpa

PuOude ntoong towv onpvt ota 30 pétpa
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KATAAOI'OX ITINAKQN
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Ewova 1. A&oddynon g evivyisiog
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1. EIXAI'QI'H

1.1. Mod6c@purpo kot AvertoEraxéc Hhkieg
To moddocpatpo givat to wo IMNUoPLEG AOANUE 6TO KOGUO, EVD, EKTOG OO TOVG EMAYYEMUOTIEG KO

EPOCITEXVEC TOOOGPAIPICTEG, O1OITEPT) OMUOAGI0 £XEL OTOKTAGEL 1] GUUUETOYXN GE OVTO VEAPDV ATOU®V
dapdpov avartoélokdy nAkuoy mov eEelicooviol péoa omd Tig akadnuieg modospaipov (1). To
Tod0CQUIPO €ival €vo, TOALTOPAYOVTIKO Opadikd abinuo mov e€aptdtar amd £vav GLVOIVAGUO
QLGIKOV IKAVOTHTOV KOl TEXVIKOV Kot ToKTIKGOV de€lothtov (2). Anartel vynAd eminedo QUGIKNG
Kkatdotaong, kaldc mepiEyel evailayn dpdoemv LYMANG Kot YouUnAng éviaong, evd mapdAinia To
TOGOGTA TPAVUATICUOV, AOY® 0SVVOUIOG EVOPUOVIGHOD LE TIC PUOIKEG OTALTNOELS, O EMAYYEAUATIES,
EPUGITENVEG KOl VEOUG TOUKTES KOTA TN SLUPKEWN TMV TPOTOVICEMY Kal aydvev £xovv avinbel (3).
Koatd v ddpketa gvog ayova 90 Aentmv, &xel avoeepbel mwg Epnpot enayyehpotie T0d0cQAUPIGTEG
KaAOTTouy  amootdoel 7 £mg 9 yhopétpov (4). Emiong, €yovv avolvBei 60 Aemtd aydva
10d00@aipov oe mpoépnPovg (K14) Itaroic diebveic modocpapiotéc pe ) ypnorn cvokevng GPS. Ot
Coveg tpeipatog mov kivnOnkav Nrav: 0-0.4 km/h (otartikd), 0.4-3.0 km/h (meprdpa), 3.0-8.0 km/h
(tCoKxvyx), 8.0-13.0 km/h (tpé&po pecaiag évtaong), 13.0-18.0 km/h (tpé&po vyming éviaong) ko >
18 km/h (ompwvt). H cuvolikn andotacn mov kKeAdednke katd tn didpkeia Tov ayodvo ftav 6.173 m,
0l TOd0GPALPIOTEG KaAvyay 508 m mepmatmdvtag, 2.981 m pe tloxvyk, 1.694 m pe tpé&yio pecaiog

évtaong, 741 m pe tpé€o vyming évraong kat 234 m pe onpwv (5).

To 1060614 copATIKoD ATOVS Gg AT VEAPOLS TOSOCPUIPIOTES A0 JIAPOPES YDPES, KVLLOLVOVTOL
and 11 €og 13 % kot 10 €dpog g nhkiog tovg givar 13.4 éog 16.4 ypovav (6). Ocov apopd ™
péyiotn npoésAnymn o&vydvov (Vo2max) tov elit modoceaiplotdv, ovt Kopaivetar peta&y 55-70
ml/kg/min, ot vymiotepeg Twég Exovv mopatnpnbel 6TOVG KEVIPMOOLG TOS0GOAPIOTES, EVM Ol
yopunAoTEPES TIES Exovv apatnpnOel oTovg TEpUaTOPVAaKES. BéPata, og veapods modoocpuipioTtés ot
TWéG Katavaimong o&uyovou katd péco 6po, avda Béon, givar 6tovg apvvtikodg 53.2+6.8 ml/kg/min,
otovg  Kevipwovg 57.9+£5.1 ml/kg/min, otovg embetikovg 56.544.9 ml/kg/min kot 6tovg
Teppato@Olakes 55.148.5 ml/kg/min (7, 8). ®vowkég wovotnTeg, OTMC M OvVTOYN, M TOYXOTNTA, M
dvvaun, 1 evivyicio Kot 1 gukvnoia, £govv Ppebel mog eivarl onuavtikol mapdyovteg amdd00MG GTO
10d0cQupo. AAAG Kot 1 wovotnto enovaiapPoavopevov onpvt (RSA) avtimpocwnevel évov GALO
onuovtikd mapdyovia omddoons (9). Inuavtikdg emiong eivar kot 0 pOAOG TV TOSOGPUIPIKAOV
AKAOT LAV OGOV aPopd TS avantuEtakég nikies, kaddg cuBAAAOLY 6TV HOKPOTPOBEGHN avATTUEN
TOV T0d00Qaiplotdv. O KivOLUVOg TPOVUATIGHOD, TO 1GTOPIKO TOV TPOTOVNCE®V, 1 eumelpio /
GUULETOYN OE OYMVEG, Ol TEXVIKEG KOl Ol YVOOTIKEG 0e&10TnTeg €Yoy dlepevvndel ¢ TPOyVOCTIKA

gpyareio eléyyov yroo pHEAAOVTIKT LYNAY omddoon amd TNV TAELPE TV TPomovnT®V. GTOGO, 1

10
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oLVEYNG OALOYT TNG GVGTACTG TOV CAOUATOS, TNG dSVVAUNG KOl GAA®Y PUGIOAOYIK®Y TOPUYOVTOV KOTA
T S18popa oTdd1o avarTLENG gival TBAVO va exnpedlovy TV amdd00T TOV VEAPHV TOSOCPUIPIETOV
(1). TToAd onuavtiky, eivatl n PLOAOYIKY @pinaven, apol exnpedlel GNUOVIIKG TNV TaXDTNTA, TV o)1
Kot T duvaum, kabng €xel Bpebdel, mwg n poikn 1oyd¢ ota KaT® dipa avéavetol £og kot S0 % peta&y
Tov 11% ko 15°° étovg ota veapd ayopla. H peyodvtepn mpoodevtikn avénon epeaviletar peta&d tov

12% xon 14 érovg (10).

1.2. IpovtikotTNTa TG EPEVVNTIKIG HEAETNG
YTapyetl EAAENYT LEAETOV LE OVTIKEINEVO TIG avorTLEloKES NAKieS KabdC kot v agloldynomn Kot

TNV KOTOYPoEN OEIKTOV 0mdd06NC TOV GUUUETEYOVI®OV GE TOTIKG TOSOGPUIPIKA TPOTOOAMLOTO TG
xopag poc. ‘Etot, £xel dwitepo evolagépov n GOAROYN, KOTOYpoE Kot aEl0A0YNOT COUUTOUETPIKAOY,
KOl QUGIOAOYIK®Y YOPUKTNPIOTIK®OY Kol SEIKTMOV OmOd00NC GE VEUPODS TOSOCPUIPIOTES TNG YDPAC
pac. H ovidoyn tétoimv dedopévav Ba Bondnoet 6tov KatapTIoUO GUYKEKPLEVOV TPOTOVNTIKMY
odNYlOV Kol TPOTOKOAA®V Y10, TOVC TPOTOVNTEG TOOOCEAIPOV KOl Y10, TOLG TPOTMOVNTEG PUOIKNG
KOTAGTOONG, LE OKOTO TNV EMCTNHOVIKA SOUNUEVT] TPOTTOVIGT TOSOGPAIPOV, EVOPIOVIGUEVT LLE TNV

EKAGTOTE OVOTTLEIOKT PACT) TV VEOPDY TOSOGPAUIPIOTMYV.

1.3. Zkomog TG Epevvag
2KOTOC TNG GLYKEKPLEVNG £PEVVOC ELVAL VO GLAAEYOVV, VO KATAYPO@OLVY Kot Vo a&loloynBodv ta

COUOTOUETPIKO KOl TO. (PUGIOAOYIKG YOPOKTNPIOTIKE Kot ol OeikTeg amddooNs Yo TG MAKLOKES
Kotnyopieg modooceaipov, maidov K-14 (13-14 etdv) xar gponpfov K-16 (15-16 etdv) yoo v
TPONYOVIOTIKY Tepiodo. XtOY0og €lval va TPocdoPIGTOHY Ol S0POPES TMV  COUOTOUETPIKMV
YOPOKTNPICTIKAV, TOV PLCIOAOYIKOV YOPOKTIPICTIKOV Kol TOV JEKTMOV OTOd0CNG GE GLVAPTNON LE

NV OVOTTLEKT PAGT) TOV VE®V TOS0GPUIPIGTMV.

11
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1.4. Epgvvntikéc vroBéoeig
O gpevvnTikég vmobéoelg g mopodoog pelétne, ompilovioar ot mlavég dopopés petald

EpnPov Kot TPoEPNPmV GTOVC COUATOUETPIKOVS OEIKTEG KOl 6TOLG Ogikteg amddoonc. 'Etol ot

EPELVNTIKEC VTTODEGEIC NTOV OL OKOAOVOEG :

>

Oa VTAPYEL CTATIGTIKG, CNUOVTIKY S10(pOPOTOINGT 6TO TOGO6TO GMUOTIKOV Almovg (Fat%)
ueta&v épnpav Kot Tpoienpov.

Oa VIAPYEL OTOTIOTIKA GNUAVTIKY dlopoporoinon oty dium copotikny palo (Fat free
mass) petald EpnPmv kot TposenPov.

Oa VIAPYEL GTOTIOTIKA GNUAVTIKY dlopoporoinon oto KIMd couatikod Aitovg (Fat mass)
peta&d pnpov kot TpoéenPmv.

Oa VIAPYEL GTOTIOTIKA ONUOVTIKY dtapoporoinon oty poiky palo (Muscle mass) peta&o
épnPav kat TpoenPwv.

Oa VTAPYEL OTATIGTIKA GNUAVTIKY Slapoporoincn oty kavotnta gvAvyisiog (Sit and
reach) peta&v épnpov kot Tposenfov.

Oa VIAPYEL GTOTICTIKA GNUAVTIKY S10(pOoPOToiNct 610 Te0T gukivneiag pe umdha (Agility
test) peta&d EpnPwv Kot TpoépnPuv.

o VIAPYEL OTUTIOTIKA ONUAVTIKY OPOPOTOINoT oTNV KavdTTA VYNANG EVTaoNg
pé&uo Yo mopotetapévn mepiodo (YO-YO IR1) peta&d éonpov kot TpoépnPov.

Oa vrapyel GTATIOTIKA ONUAVTIKY Stopopornoinon oty adtikotnta (CMJ, SJ) peta&o
épnPov kat TpoenPwv.

Ba VITAPYEL CTOTIGTIKG CTULAVTIKT dlopopomoinot oty taydTnTo TV 10p. Kot 30, kabng

Kot otV Kavotta eravoropfoavopevov orpivt (RSA) peta&d Eompov kot Tpoéepnpov.
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1.5.Aertovpykoi Opropoi

Agpopra wavotnra: H wcovn extéheon evog Lakpoypovov oe didpkels 0AAG DTOUEYIGTOL OE EVTOON
€pYou KAT® omd Evo EmaPKEG evePYELokO 16000Y10 HETOED TPOSANYNG Kal katavdiwmong Oo.

Avoegpopra tkavotnto: Me Tov 0po avTdv EVVOODE TNV EKTEAECT] EVOC £PYOVL GE UEYLGTN OAAG LuKpn
dudpkelo Katw amd EAenym o&uydvov.

Méywotn npocinymn o&uyovov: Amoteiel onuUavTikd Kptnplo a&loldynong g KapoloaVamTvVEVGTIKNIG
KOVOTNTOC KOt Ol VEL TNV UEYIGTN TOGOTNTO 0ELYOVOD TOV KOTAVOAMDVEL EVOL ATOUO GTI LOVASN TOV
YPOVOL KOTO TNV EKTELEGT ACKNGTC.

Taydtnra: Opiletor wg n KOvOTNTA TOL AVOPOTOL Vo avTIOPA o€ epedicpata Kol vo eKTEAEL KIVIGELG
TOAD yp1yopa, He N xwpig eEMTEPIKEC AVTIOTAGELG.

YO-YO IR1: Opiletar wg M avoTnTo, €VOC 0TOUOL VO, EKTEAEL ETOVOAAUPOVOUEVT AGKNGN, 1] OTOld

odnyel oe evepyomoinon tov aepdPiov cvotipatos. AmoteAeiton omd 40 pérpa tpé€po, 10
OguTEPOAETTA EVEPYO OLAAAELLO KO LLE TNV TAYVTNTA VO QVEAVETOL GUVEYADG.

Repeated sprint ability: Opiletor o¢ 1 ikavotnta eKTEAESTG ETOVAAAUPAVOUEVOY GTPIVT He GOVTOUN
OVAKOLLYT] LETAED TOV TEPLOOM®V.

Sit and reach test: A&oldynon g evAVYIGIOG TOV LGV TG PayNg Kot TV onticOiwv punplaimv
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2. ANAXKOITHXZH BIBAIOT'PA®IAX

2.1. ®Vo10AOYIKAE YUPUKTPLGTIKA TOV TOO0GPAIPOV

To m0d6c@a1po gival amd ta o S1dedoUEV AOANUATO TOYKOGUIMG KL 1] OVOYVOPIGIULOTITA TOV
ovveyiler vo av&avetal. Extelodvior moAAEG evépyeleg, Ol Omoieg £Y0ovV eVOAAAYEC LYNANG Kot
yapmAng évraong (11). Ot unyovicpoi Tapaywyng evépyelag, sival n avoegpdpio yAvkdorvon, 1 onoia
£yl oG VILOGTPOUE TV TPLP®SEOPIKT adevosivi (ATP) kot mv pwogokpeativy (CP). Zvykekpuuéva,
0 0gpoflog LeTAPOMOIOG omoTeEAEL TEPIOGOTEPO OO TO 85 % TOL EVEPYELWNKOD KOGTOLG KOl TO
vrorowro 15% dwatifeton amd Tic avaepofieg dpaoctmpiotnteg (12). Ot cuvolkéc péoeg TUES Yo TO
VYOG KoL Y10, T0 COUOTIKO Bapog oe emayyeluatieg modoopaiplotég ivar 1.7720.15 m. kou 74+£1.6 m.
avtiotorya ovupwvo. ue pedétn tov Reilly et al (13), evd n uéon odvbeon tov copOTIKOD AlTovg oe
eMit abOntég modoopaipov eivar mepimov 10% (6, 12). To tedevtaio ypoévie m amndoTAGT TOL
KOADTTOUY Ol TOd0GPUIPIOTEG QaiveTol mwg Oev petafdidetor aitepa, evd €xel Ppebel mog M
KaAvTouevn omdotaon oviietorel oto 10 yiduetpa. QoT060, 01 ATOCTACES TOL KOADTTOVTOL
dapépovv kar oyetilovial aviroya pe v ayoviotiky 0éon (14). ITio cvykekpuéva, oe ayyAkod
TPOTAOAN LA, TPOTNG KOTYopiog, ot apuvTikol KaAvyov 7.759 m, ot kevtpmot KaAvyav 9.805 m kot
ot embetikol kdAvyav 8.397 m. And Tig anoctdcelg mov KaAveOnKay, ot apvvtikoi dévucay 27.8 m
pe mepmatnua, 8.1 m pe wicw Prpoato, 35.2 m pe tloxvyk kot 9.5 m pe ompwvt. Ot kevipwor 20.7 m pe
nepmATL, 5.2 M pe micw Ppata, 41.2 m pe tCoxvyk kot 10.8 m pe onpve, evéd ot embetikoi 27.5 m
ue mepmatnpa, 5.9 m pe micw Prpata, 33.0 m pe tlokvyk kot 12.7 m pe onpwvt (15). Mapdiinia, n
OGUVOAIKT| OTOGTOGT OV KOAVTTOLV Ol aANTEG Le TNV ¥phon Umdiog kopoivetor peta&d 119-286
RETPOV KOl avTioToyovv oto 1.2-2.4 % tng cuvolikng dvuopevng omodotacng. Téhog, ot kevipmot

TOUKTEG KAADTTTOUV LEYOAVTEPT] ATOCTOCT GE GYECT| LLE TOVG TOUKTEG OTOLLGONTOTE AAANG CLYMVIOTIKNG

Béong (16).

Av Be@pf|CovE TOG Ol OMOCTACELS KATA TN S1dpKe VOGS aydVO TOS0COAIPOL KOAVTTOVTIOL [LE
TpE€o og otabepd pubud, Tdte N GVVEXNGS TPOSANYM o&vydvov Ba givar mepimov 35 mi/kg/min ko n
Kapdlokt] ocvyvomta Ba etvar oto 70 % g péyomg xopdiokng ovyvotnrtac. BéPora, katd v
EKTEAECT] OTPIVT N EVEPYELDV GE LYNAN €VTaoN aVOUEVETOL aVENCT TOV Kapdokoh puBpod kot g
npooAnyng ofuydvov (14). Tdupova pe mohodtepn peAétm M péyrotn mpdcoAnyn  o&uyodvou
Kopaiverar petagd 56 war 69 ml/kg/min, emopéveg Bempeitor OTL 0L TOSOCEUIPIOTEG EYOVV KOAN|
aepofro. wavotnTe aAAd Oxt e€anpetikn, Ommg €xovv ot abAntég peydAwv amootdcewv (15). H

ayovioTikn 0éon emnpedlel v TN g HEYIOTNG TPOSANYTNG 0ELYOVOL KOl 0LTO HOG TO OTOJEIKVVEL
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UEAETN M omoia AVOQEPEL TG Ol TEPUATOPVAAKES £X0VV Katd péco 6po 51.0£2.0 ml/kg/min, ot
Kevipool apvviikoi 56.0+3.5 ml/kg/min, ot axpaiot apvvricoi 61.5+10.0 mi/kg/min, ov apvvtikoi
péoor 62.6+4.0 ml/kg/min o ot emBetikoi 60+£3.7 ml/kg/min (13). Eniong, n Aettovpyia tov kapdio-
OVOTVELGTIKOD GULOTNUOTOS emnpedletal amd v GAvan copatiky palo kot v avénon g
TEPLEKTIKOTTOG TG aitpoc@atpivig (17). AkOpa, Ue TO TEGT IKOVOTNTOG EXUVOAXUPBAVOLEVNC AOKNONG
vyning éviaong (YO-YO) pmopei va exktiundei  péyiom mpocinyn o&uydvov. Kotd m didpketo g
dokung YO-YO IR1 ot ghit abAntég kaavmtovv 2190 m, ot epacitéyveg 1810 m, oto YO-YO IR2, o1

eMt afAntég kaldmrovv 1260 M kat ot epacitéyveg 840 m (6).

Metd amd évov aydva Todoceaipov ot TS YahoKTikod kvpaivovtar and 2,1 £og 6,9 mmol/L.
Avto deiyvel mog 0 pLOUOG TAPUYWOYNG YOAAKTIKOD €lval DYNAOS KOTO TN OPKEWD TOL AYDVO, EVED
napdiinio €xsr mopotnpnBel kol tetpamidoio advénor, pe T 35 mmol/L, petd amd £vroveg
nep1odovg (12, 14). To yohoktikd apyilel va avEdvetol dtav 1 Evioon g doknong sivar 65-80 % g
VO,max yuo youvacuévovg abintég (18). TIoAlég amd Tig evépyeleg TOV EKTEAOVV KaTA TN SLdpKel
eVOC aydvol amotovy dSOVaUT, Kol auTi TPoEPYETal Kupiwg omd o KaTt® dKpa. Adym Tov 4Tl T0 KATM
AKpo £X0VV TPOTAYOVIGTIKO POAO GTIG EVEPYELES TOV CLYKEKPIUEVOL AOALLOTOC, Ol TOOOCPUPIOTES
dwBétovv vynAn poikny ovvaun. Ilapatnpodvtor opiopEveS OPOPOTOMCELS OVAAOYD LE TNV
ayovioTikny 0éom, kabmdg otn péyiotn pomn ue yoviekn togomro 3.14 rad/s eaivetar o1l otovg
Teppato@OAoKes M Tiun etvor 162+£9 N, otovg kevrpmovg apvvtikovg 13146 N kot otovg embeticoie
161+£12 N (13). Ioydg oAlG Kot GATIKOTNTO GTOLTEITOL KOl OTIV EKTEAECT] TOV OAUATOV. ATTO HEAETEC
Qaivetal TG T0 HEGO ahpa xmpis eopd (Squat Jump) tov glit TodooPaploTdV gival mepimov 35 cm,
10 GApo pe aviBetikn eopd (Countermovement Jump), yopic T GULUUETOXN TOV YePLUDV, &ivar
nepimov 40 cm ko to Ghpa pe avtilfetikn eopd (CJ), pe TN GLUUETOYN TOV XEPLOV, KupaiveTal omd 21

éwg 65 cm (6).

Télog, onpavtiky pérpnon yw v amddoor amoterel Kot 1 evAvyisio. o v agoddynon g
gvAvyisiag ypnowonoteital to Sit and reach test (SART). Eivat and to mo kowd ypnoiuorotodueva
TEGT Yl TNV 0ELOAOYN O TG EVKAUYING TV omticOiwv punplaimv kot g payns. Ot Tyég Tov pog divel
BonBave ot dodyvmon kot v a&loAdynorn tov kivdvvov tpavpaticpov. To SRT eivar ypiyopn
dadwooio, and oty ektédeon (19). Zopeovo pe PEAETN, Ol TWEG 08 TOSOCOUIPIOTEG NAKiaG 22
ETMV OV GUUUETEIYOV GE TOS0GPALPIKO GVAAOYO fTav 24.7+£6.9 cm (20). Znuavtikoi mapdyovtes Tov
kaBopifovv v amddoomn etvor M ToOTNTO KOt 1 WKAVOTNTO EKTEAECT|G EMOVUAAUPAVOLEVOV GTPIVT
(RSA). Xe perém mov €ywve oe aOANTéG TOL AVGTPOAAVOL TOSOGPAIPOL, HE HEGO OpO MAKIOG
21.742.4 ypovav, n amddoon ota 10 pétpa onprvt Nrav 1.72+0.06 s ko ota 30 pérpa frav 4.08+0.11

S (21). v wavoTTo EKTELEOTG EMAVOAOUPBOVOUEV®Y GIPIVT, GE UEAETT) TOV GLUUETE Y 29 €Ait
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Bpaltidvol Tod0c@aploTég e GO Opo nhikiog 18 etdv kot extédecav 7 Uéyloto ompvt TV 35

UETPOV, KATAYPAPNKE HEGOG YpOVog 6.56+0.23 S kat 0 pOude Ttdong (Sdec) 4.0+1.9 % (22).

2.2. XapaKTNpoTIKA OVORTUVELOKAVY NAIKIOV

Xm @don ovamtuéng tov epnPov mapatnpodvtol OAAYEG OTIC (QUOIKEG KOVOTNTEG, OTO
OCOUOTOUETPIKG  YOPOUKTNPIOTIKG, Kol OTIV  KOWOVIKY oAAnAemidopacn. Avtd ocvuPaiver 61011
TPOYUATOTOOVVTOL OAACYEC OTN AEITOVPYIO TOV OPUOVAYV KOl GUYKEKPILEVO OTO EMimeda Tng
TEGTOGTEPOVIG KOl TNG OWENTIKNG 0pudvng veapdv ayoptdv (23). H onuoviikny ko peydin adéEnon
0L copatikob Papovg eppavifetal Katd tn dapkela g epnPeioag, kabng 10 40% toL COUATIKOD
Bapovg amoktdtar oty mlkia tov 13 fog 18 stdv (23). And pelétec oe ehit £opnPovg
TOd0GQUPLOTEG Goivetol T N péorn copatikn udla avédavetar and 30.8 Kg yio tnv nikia tov 9.2
etov oe 73 Kg v v nikia tov 18.1 gtdv kot 10 péco vyog kvuaiveral and 135.2 cm yo v
niio tov 9.2 gtdv éng 181.3 cm yia v nAkia tov 18.1 etdv (6). AKOua, TO0 TOGOGTO COUATIKOD
Mmovg y Tovg abAnTég dpépel avaroyo e TO VA0 Kot To AOANUA LE TO omoio acyoAeitatl o
afinmc. H evamdbeon Aimovg katd ™ @don g avdmntoéng amotelel pio oAANAETIOpAGT) HETOED TNG
YEVETIKNG KOL TNG OPUOVIKNG OpuoTnplotnTos, OUMG €ival avaoTpEyiun HECH TV afANTIK®V
dpaotnprottov kol pécwm g datpoeng (23). H uéon odvleon copotikod Aimovg kopaivetar oo 11
énc 13 % , evd M Gl copatiky pale, copeova pe pekétn, givor 27.8 Kg yio v nAkiokn
kotnyopia K-10, 33.9 kg yio v nhkuokn kamyopio K-12, 42.4 kg yio tnv nAkuaxr katnyopio K-14
kot 52.8 kg yio tnv nhkiokn kotnyopio K-16 (6, 24).

O péoog kapdiokog puiuog (HR) katd m didpkela evog aydvo modoceaipov kopaivetal and 155
éwg 172 oeuypoig kot avtiotolyel 6to 85% g péytomg kapdakng cvyvomntog (25). Zopewva pe
nelétm, ot {dveg toydTNTOG 6TIS 0moieg Kivovvtan ot afAntég eivar ot e€ng: speed zone 1 (0.0-1.5 m/s),
ue extéleon Padiong, speed zone 2 (1.6-3.0 m/s) ue extédeon tCokwvyk, speed zone 3 (3.1-4.5 m/s) pe
ektéleon tpe€iparog yauning éviaong, speed zone 4 (4.6-6.0 m/s) pe extéleon tpe&ipatog HéETpLog
évtoong kot speed zone 5 (> 6.0 m/s) pe extéheon tpefipatog vynAng évtaong (26). ITo
ovykekpéva, n nAkiokn  Kotyopio K-14 6iévoce 1908 m, 2242 m, 1595 m, 515 m kot 118 m
avtiotoyya, eved 1M nAwokn katnyopie K-16 diévuce 1927 m, 2343 m, 1675 m, 578 m ko1 64 m
avtiotoya (26). TOupova pe EpEVves, 1 andoTACT TOL KOADTTOLY Ot £PNPot Kotd T SidpKelo EvOg
aydvo Todoceaipov yio v niwia 9 £og 16 etdv givan and 4.056 (K9) éwg 7.697 (K-16) pétpa. Ot
nikiakég karnyopieg K-11 g K-16 koivmtouv peyaddtepn andotaon Ue TPEEO VYNANG TaXOTNTOG
oe ovyKplon pe Tig nhklokég katmyopieg K-9 ko K-10 (6). Xe moladtepn perétn yivetor avopopd
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Y 10 €id0¢ TOV KWWNoE®MV TOV eKTEAECHV GTO KAOe muiypovo. Xvupeteiyav abAntég MAKIoKNG
katnyopiog K-14 kot avalvdnkoav ot dpoptkéc emPapuveelc Toug Ommg: T0 HETPLOG Eviaong TpEELLO,
TO VYNNG €vtoong TPEELO, TO GTPIVT KOL 1] GUVOAIKY] OTOGTAGT] Y10 TO TPMTO KOl SEVTEPO MUiYPOVO
Eexymplotd. 10 TPpm®TO NUixpovo dévvcsay 905£313 m pe pétplag éviaong tpé&o, 361134 m pe
vynAng évtaong tpé€ipo, 129+87 m pe ompvt kot 3.1494368 m cuvolikn omdcTacT. XT0 0EVTEPO
nuiypovo diévuoay 7891271 m, 380+£160 m, 105£62 m kot 3.024+387 m avrictorya (5).

H wavdémta ektéleong oV oTpvT Kot 1 QATIKT IKavOTnTe QOivVETAL TMG PEATIOVOVTIUL GNUAVTIKA
Kkatd v epnPeio Tov abintdv, ue moAd peydio pvOud Bertimong oy Nikia tov 14-15 ypovav
(23). O1 anocTAGELG UE OTPIVT TOV XPTGIUOTOIOVVTOL TTLO GUYVA KATA T S1APKELD. EVOG TOS0GPALPIKOD
ayova gtvor to 10, 20 kat 30 pétpa. O pécog ypovog ampivt (10 m, 20 m, 30 m) kvpaiveton and 2.04
s ¢mg 1.70 s, 3.70 s émwg 2.97 s kot 4.3 s £og 4.48 s avtictoyo (6). Emumiéov éxovv avapepOei Tiuég
v 30 pétpav onpvt, oTig NAKLoKES katnyopieg K13-K16. Avaivtikd, ot TIHEC G€ NUL-ETOyYEALOTIEG
abAntég e nAkuokng kKatnyopioag K-13 ftav 4.5£0.2 s, ¢ K-14 ftav 4.3+£0.2 s, e K-15 Atav
4.240.2 s ko g K-16 ntov 4.0+0.2 s (27). Eniong égovv avolvbei kot ot 0moddcelc 6Ty IKavoTnta
TV aApdtov. ITo ovykekpiuéve oto dipa yopic eopd (Squat jump) n amddoon kvpaivetor amd 24.5
cm yw v nlkiokn katnyopio K9, £mg 51.3 cm yia mv nAkiokn kotnyopia K17, 1o diuo pe
avTieTIKn Popd xmpig ™ gpnon eV xeptdv (CMJ) mapatnpeiton enidoon 24.6 cm (K-9) émg 53.4 cm
(K-17) kou 070 GApo pe ovTIBETIKN QOpa 1 TN ypnomn Tov xepldv mapatnpeitat enidoon 27.9 cm (K-
9) éwg 67.7 cm (K-17) (6). Ze mpdoeotn £pgvva OOV GUUUETELYOY TOSOCPUIPIOTEG TNG TPMDTNG
katnyopiog Itariag, nikiag 17-20 ypovdv, avapépoviot TIES AANATOC pe avTIBETIKT (POopd, Ol OToieg
petpnOnkav mpw ond ) deaymyn ayova, 30 Aentd petd Tov aymva, 24 dpeg petd Kot 48 dpeg HeTA.

Ot tég dApotog nrav 49.6+5.1 cm, 48.046.0 cm, 48.3+5.6 cm kot 48.1+5.0 cm avrtictoyya (28).

Télog, o opyavicpds ypewdlerar evépyeln dGTe vo. UmopEcel vo avtameEéAlel oTIS QLOIKES
OpaCTNPIOTNTES KAl 1] EVEPYELX TTOV SamAVATAL Yol TIS PUGIKEG dpaoTnploTnTeg e&0pTdTan amd To €100G
™¢ Opaoctnpotntoc. H evepyelaxn damdbvn ennpedletal and v KAnpovopkomta, v nAio, to
@OA0, TO péyebog Tov GMOWATOC, TNV AN copatikn Lala, kabdc Kot Ty vtaon, Tr GLYVOTNTA Kol
™ dudpkeln g doknong. H cuvictopevn evepyslaxn mpdoAnyn otovg épnpovg abintég eivar 3819-
5185 Oeppidegmuépa. H adénon twv evepyelok®dv avaykdv otovg £enpovg cvpfaivel emeidn
TOPATNPOOVIOL COUATIKY aOENoT, INAadn avénon Huikhg Kot 0otikng palos, aAld kot peTaforés
ot oppdveg (29).
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2.3. Blohoywi) opipavon

Ta tedevtaio ypdvia, o1 epevvntéc mpoomabodv Vo, EVIOMIGOVY KoL VO KATAypAWOoLV
podlabecikong Tapdyovieg afAnT®@v modooeaipov wpog Ty emttvyio. [apatnpeitor 6t dropa Tov
umopel va gival oy 0o nAKlak” Kotnyopia oAAG Exovv yevvnOel oty apyn tov £toug eueavifovv
SLpOopd 0T CKEAETIKN OVATTUEN KOl OTI COUATIKN OPILaven o€ oyéon e droua mov Exouvv yevvnbei
TPOG TO TELOG TOL €ToVG. Elvan onuovtikdg mapdyovtag To TAEOVEKTIILOL TOV TPOGPEPEL 1] LEYOADTEPT
COUATIKY d1dmhoon otV omddoorn Tov adintdv otig veapéc nikieg (30). H Broroyikr wpipovon
Katd cuvéneln amotelel onuovTikd mopdyovta, kabhg exnpedlel v avantuén tov codpotog. ‘Exet
e€etaotel N enidpaon ™E POAOYIKNG MPIUOTNTAG GTO PVOIKA YOPOKTNPIOTIKA, OTME vl TO VYOS Kot
N couatiky pala, o€ eMt TOPTOYAAOLE TOSOGEAIPIETEC. AVTO TOL TopatNPHONKe gival OTL GTIg
nAkieg 11-12 etdv xor 13-14 etdv o1 aBAntég pe mpoympnuévn okeAeTikn nAkio ftav ynidtepot,
KOAVTEPOL GE OOKIUEG OVTOYNG, OF OMPWT, GTO KAOETO GANO, KAALATOV HEYAAVTEPT] GUVOAIKN
omdoTOON Kol KAALTTOV HEYOAVTEPES OmooTdoel; e vynAég tayvtntes. Il ocvykekpéva, otnv
naokn katnyopio K-13 kot K-14 otovg Prodoyikd dpiovg 1 KaALTTOUEVT] amdOGTACT] e VYNAN
oo frav katd 56 % (200 m) peyoddtepn oe oyéon pe tovg un Poroyikd opipovs.  Avtd
amodelkviel TG 1 emidpaor TG Ploroyikng opotrag moilel onpavtikd poAo OTO PLGIKE
YOPAKTNPIOTIKA KOl 0T QUoIkh amddoon tov abintdv (31). M and tig kaAdtepeg pueboddovg
a&oAOYNoNG TG wpitavong elval 11 OKEAETIKN @PdTNTa, 1 OToioL TpoNYEital amd TN YPOVOAOYIKN
nikio. ‘Etol, pio a&ohdynon mov n Pabuoroyia Ba etvar apvntiky pog delyvel mog n niwio tov
okeheTov voTePEl and v xpovoroykn niia (30). ‘Exet avagepbei nog 6to 10d60@apo ot Epnpot
aBANTéC OV givol COUATIKA avMOPLLOL Elval O EMPPENEIS GTOVG TPAVUOTIGHOVG. XLVYKEKPIUEVO, GE
afintéc K-14 o péoog 0pog g okeretikng nhkiog 6tovg kabvuotepnpéva averTuypévous £pnpoug
Nrav 11.8+£0.5 1@V kot 6TOVG PLGIOAOYIKA aveTTVYHEVOLG PN ovg ftav 13.4+0.5 etdv (32). T v
eKTipmoN g oKeAETIKNG mpuoTnTag vdpyet | péBodog Tanner-Whitehouse (TW), n onoia a&oloyei
LEC® OKTIVOYPAPIDOV TA 0GTA. YTApYoLv Kot apketég mapairayés (TW2,TW3) avtg g pebodov,
OAAG Olec Ot pEBOBOL XPNOOTOOVY AKTVOYPOAQia, Yoo TV Tpaypotonoinon twv petpnoenv (33).
AAN pia cuyva ypnoonotodpevn péBodog a&lordynong eivar to Greunlich-Pyle (GP), o 6Aeg dpmg
T1g 1eBOOOLG 01 BKTIVOYPAPIES TOL YEPLOV KO TOV KOPTOL €VOL KOTOTOMIGTIKEG GtV 0510A0YNoN TG
NAMKIOG TOV 06TAOV, S1OTL ATOTEAOVVTOL OO TOAAN 0GTA Kol 1) aKTIVOYpapic og avtd Ta 600 UépPn Tov

omUATOS givat anotélespa piog eOKoAng dwdkaoiog (34).

O deiktg PHV eivar 0 ovvnBéotepog deiktng copatikng opifovong otov Ydpo Tov afAntieov,
kaOdg yopaxmpiletor ®g TO onueio avaPOPAg TG KEYIOTNG AOENONC TOL OVAGTAUOATOS KOTG TN
dudpketa g epnPeiog. Zuykekpipéva, otV NAkia Tov 14 10V Yo Tovg AVOPES Kot oTny NAKio TV

12 etdv o Tig yovaikeg m pEYAAN avénom tov avaoTNpatog dlapkel cuvniBmg dvo ypodvia Kail 1
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Kopvpwon tpia ypovio (35). O épnPor mov Ppickovion otn @don avamtvéng kol avEnong Tov
avaotiuatog (PHV) Bubvovv moAlég ailayéc kot po amd avtég €ivor Kol 0 ooHnTiKo-KivnTikog
éheyyog. Ot KivnTikég de€10TNTEC KOl 0 EAEYYOG TG Kivong €£0pTOVTOL GO L0 GPLOTO CUVTOVIGUEVT
ocvvepyocioo PHETOED TOV OMTIKOV, Oovcaiov Kol 10100EKTIKOD GLOTNUATOS. AAAG Kol KOTd TN
dupkeln ¢ avanTuéng TV ePNPov TopaTNPOOVIOL OAANYEG GTOV GKEAETO, GTOLG WVE KOl GTOLG
TEVOVTEG, UE OMOTEAECUO VO Ol0TOPAGGETOL 1) O100EKTIKY KOVOTNTO KOl 1) TKOVOTNTO 1GOPPOTioG.
Opiopéveg dokylocieg mediov, mov €ival VPEMG OMOOEKTEG KOl YPTOULOTOLOVVTIOL MG EPYOAELQ
a&loddynong yio o aientiko-kvntikod £leyyo, £ivon to Balance error scoring system (BESS) kot to
Y-balance test (YBT) (36).

Téhog, oe perétn mov cvppeteiyav elit abintég K-14, éyovv onueiwbdei ko diopopéc oe deikteg
oamddoong, Otav opiopévor abAntég evod €yovv yevvnBel v 10w ypovid &yovv yevvnbel oe
dtapopetikovg punveg tov étovg. ITo avaivtikd, oto KéOeto GApa To dTOpO TTOL YEVVHONKAY oTNnV
apyn tov étovg (Q1) elyov enidoon katd péco dpo 43.06+£5.98 cm evd o dtopa Tov yevvniOnkay 6to
Téhog Tov étovg (Q2) elyav katd péco épo 41.87+5.88 cm. Zta 10 pétpa onpvt eiyav enidoon (Q1)
1.95+0.09 s, eved (Q2) 1.97+0.12 s avtictoryo kor oto 40 uétpa ompvt giyav enidoon (Q1) 5.88+0.29
s, evd (Q2) 6.03+0.31 s avtiotorya. To uprLOTe. CVTA dEiYVOLV TOS VPIGTAVTOL SIUPOPES AVAUEST GE
dropo mov dev Ppiokoviar 6to O emimedo wpipavong. Avtd dev onuaivel mog o mpémel va
amokAeiovpe o dropa mov givar Prodoykd avopld, aAld va Tovg divetal ypovog KoL To KOTAAANAO

nepPdilov dote va eEghyboiv (30).
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Mivaxag 1. Atotelécpato LETPoE@V o€ £PMPOVS Kot TPOEPNBovg 6TO TOSOGPULP O

Yoyypaeic Asiypo Fat % Sit VO2max CMJ (cm) Speedtest Speed test 30m Yo-Yo
&reach  (ml/kg/mi 10m (s) (s) IR1 (M)
n)
McMillan et N=11  _---. - 63.4 52 19 - --. ___-_
al. 2005 (K17)
Deprezetal.  N=194( 141043
2012 K14) 55 (K14)
N=200 ~~°°~ ~°77 ~—777 TTTmTm TETE TET 190037
(K16) 4 (K16)
Markovic et N=16 10002
al. 2011 (K14) 02
N=14  ———--. oo, oo a-ee aeee ammm (K14)
(K16) 1538+42
8
(K16)
Reilly et al. N=16 13.943.8 55.5+3.8 4.46+0.21
2000 (elite (sub-elite) (sub-elite) (sub-elite)
K16) 11.3x21 - 59.0+1.7  -—=7— Tmm— 431+0.14 ---—
N=15 (elite) (elite) (elite)
(sub-elite
K16)
Francinietal. N=17 11.1+4.2 1322+2
2019 (K14) 0 T 56 (K14)
N=16 10.8+4.1 1900+38
(K16) (K16) 3 (K16)
Hill-Haas et N=16 - ——-—-.  _-__. 54.840.7 .. oo mmee.mmo -
al. 2009 (K16)
Campa et al. N=19 12.7+£2.2 38.4+4.4 1.6+£0.1 2166%3
2019 (elite) (elite) (elite) (elite) 22 (elite)
(U16) N=17 14628 ~~°7 77 36.7+£4.2 1901 ~T77 1914+1
(sub- (sub-elite) (sub-elite)  (sub-elite) 86 (sub-
elite) elite)
Vaeyensetal. N=136 4.5%0.3 (non-
2006 (K14) elite K14)
N=99 4.3+0.2 (sub-
(k9 ~ "7 TTTT TTEETmT TEEET O TETT elitex14) 777
4.0+0.2 (non-
elite & sub-elite
K16)
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Le Gall et al.
2010

Nikolaidis et
al. 2012

Ramirez-

Campillo et al.

2015

Wong et al.
2009

N=89
(K14
amateur)
N=70
(K16
amateur)
N=57
(K16
professio
nal)

N=135
(K14)
N=212
(K16)

N=55
(K14)

K14
N=10(G
K)
N=15
(FwW)

12.4+2.3
(K14)
12.6+2.5
(K16)
(amateur)

16.2+4.7
(K14)
16.1+4.0
(K16)

17.4+6.4
(K14)
20.7+7.5
(K16)

41.0+4.8

57.8+2.8
(K14)
61.743.7
(K16)
(amateur)

GK=55.1
8.5
FW=56.5
4.9

42.845.5
(K14)
47.8+4.9
(K16)
(profession
als)

33.1+6.4

1.96+0.08
(K14)
1.85+0.07
(K16)
(amateur)

GK=2.06%
0.12
FW=2.07%
0.15

GK=4.92+0.32
FW=4.96+0.40

GK=154
81695
FW=197
14935

Fat%: copotikd Aitog oe mocooto, Sit&reach: svlvyisio, VO2max: péyiotn mpécinyn o&vyovov, CMJ (cm):
oAtk wovotTo, Speed test: wavotnta ektédeong ompwvt, YO-YO: wavotnto ektédeons exovalopfavopsvmy

Sl dpop@mV.
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3. MEOOAOAOTITIA

3.1. Zoppetéyovreg

Eikoot téooepig (N=24) abAintéc modoopaipov couueteiyov oty mapovco perém ( K-16, Epnpot

n=12 xon K-14, mpoépnpor n=12). Ot aBintéc amotelodoay HEAN TOSOCQUIPIKNG OKOAOTLIOG KOt

ovppeteiyav oe Tomikd mpTddAnua. Olol o1 Tod0cPuIPIoTEC Ppickoviay ce GploTn KaTAoTOoT,

KaOdC dev LVANPYE KATOLOG TPALUATIOUOS Kot Ntav ce Béon vo ekteAécovy Ta mTPmTOKOAAa. Ot

aOANTEC Kat Ol YOVEIG evnuepdOnKay yio Tov TpOmTo d1eaymyne TG £PELVOC, GUUTAPMOGCAY TO UTPIKO

1GTOPIKO KOl VEEYPOWYAY TO £VIVTTO GLVOIVEST|G Kal TO &vTuto cvuyKotabeong. Télog, mTapovcldoTnke

N Sdikacioc TOV SOKIWOCIOV Kol OEVKPVIGTNKE GTOVG GCUUUETEXOVIEC TMG UTOPOLGOV Vo

oTopaTHoOVY TN Oladikacio 6mote avtol emBvuovoay, evnuepm@vovTag TV vrevbovn ™G UeAETNG.

‘Ocov a@opd TV GUUUETOYN 0TI UEAETN, Ol TOd0GQUPISTES Ba Empene va TANPOHY TOVG TOPUKATM

OPOLE: VO UV EYOLV EUPOVIGEL GTO TPOSPAUTO TOPEADOV KATOL0 HVOGKEAETIKO TPOPANUL 1] 0.oBEveLn

KoL vaL fnv £xouv AAPEL 0TOL0ONTOTE CUUTANP®ULA 1 EAPLOKO TO TEAELTAl0 €EAUNVO.

3.2. EpguvnTiKOG 6)£010.0L0G — drodikacies péTpnong

| 1" Hpépa 2n.Hpépa 3. Hpépa

»Evnuépwon/0&nyieg > ZWHUOTOUETPLKA »Eukwnola pe xpRon

>Evtumo cuvaiveong XOPOKTNPLOTIKA urdhac

>EvTumno cuykataBeong »Z00TacH CWUATOC >TpEo uPbnAfic

Kndeuova »EvAuyloia évtaonc pe aveloylo

> laTpLKO LOTOPLKO (sit&reach) EoVouls e Eiietos
> AXTIKOTNTO (YO-YO IR1)
»>Taxotnta (RSA)

Hivaxag 2. Epguvntikéc oyediacpog
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3.2.1. A&woioynon avOpoToOpETPIKAOV YUPIKTPICTIKAOV

Y1T0V¢ CLUUUETEXOVTEG METPNONKE TO avacTuo pe T ypHon avactnuopetpov (SECA). Ot odnyieg
oV 060KV NTOV Vo, avEBOVY GTNV TAATPOPLE TOL OVAGTNUOUETPOL o€ Opbia B€om, pe TG PTEPVEC
EVOUEVEG Kot T TEAOTO 6€ Yovia 60 °, va kottdlovv gvbeia, ot yAovtol Kot To Gve uéPog g TAATNG
va givan kaOeto pe v d0KO TOL avaoTNUOpETpov. Metprnke kot 0 couatikd Papog, HECH NG
ovokevng Tanita DC-320s (Tanita Corp., Tokyo, Japan). Zntnke omd T0VG GUUUETEYOVTES VO £XOVV
0G0 To Afya povyo yivetal, va otadodv oto ké€vipo g Luyaptlds, vo TomofeTnoouy 6T KATAAANAES
Vrodoyéc T pTépvec. Kataypapnke n évoelén g cvokevung pétpnong (37).

H extipmon tov m0G0osTo0 GOUATIKOV MTOLS, TOV GOUATIKOV MTOLG GE YIALOYPOLLLO, O OEIKTNG
pélog ompatog, M Hoiky palo kot n GAmn copatiky palo mpoypatoromdnkay pe v péEBodo g
Broniextpikng oyoyottag, uécw g ocvokevng Tanita DC-320s (Tanita Corp., Tokyo, Japan).
Eiyav 600¢l amd mpv ot amapaitnteg 00nyleg omd S1outoAdYO Yo, TNV TOGOTNTA VEPOD TOL LITOPOLV V.
KOTOVOADOOVY Ol GUUUETEYOVTEC. XTI CLVEXEW OVEPNKOV TNV TAATEOPUO QOPOVTOC HUOVO TO
aOANTIKO GOPTS KO, 0pOL TOTOBETNGOV TIG PTEPVES, TOL TEALLOTO KOL TIC TOAGLES TOVS, KOTOYPAPNKE N

SPOPETIKN aVTIOTAGT 6TO NAEKTPIKO pedua Yio Tov Kabe 1616 (38).

3.2.2 A&ohoynon dEIKTOV 06d001g

Evivyioia: Méow avtig g dokaciog agloloyeitar 1) tkovotnta TV apfpdoeny va KAUTTOVTOL Kot
va ektetvovior oe €va KwnTikd evpos. H  afoddynonm mpoypatomombnke pe v ypnon
evkapyopetpov (Sit and reach BOX). Xkomog g dokipociog sivat vo a&looyndel n evivyisio tov
onicthwv punpuwiov. O doxpalopevog tomobeteiton oe edpaia Béom, ywpig mAmOVToO KOL UE TO
TEALOTO. VO EQATTOVTOL LUE TO EVKAPWIONETPO. Tao yovata TPEMEL Vo €lval TEVIMUEVO KOL O1 TOAALLES
TOV YEPUOV va glvar Tomobetnuéveg, M pio whveo oty GAAn. Tomobeteitan évag yopoakag Tave 6To
EVKOUWIOUETPO, OOTE O SOKILALOUEVOS Vo oTtpdEeEL uéypt ekel mov umopel. Ot maAdpes Tov xeplod
tomoBeTobvTon N pio TAve oTNV GAAN Kot €IVl OTPOUPEVEG TPOG TO £00.POG. ZEKIVAEL 1) O1adIKOTIaL, [LE
apyn SImAMGY TOL KOPHOD Kol Kivion TPOg TO UTPOCTH, GIPOYVOVIOSG TOV YOpoaka Tov Ppioketol
Tévo 610 Koutl. MOMG @Tdoel oto TeMKko onueio, pével yuo Alya devtepdrenta (2-3 S) Kol HETA amd
éva Kpo SdAeupa, emavolapPavetor 1 dw Swdikacia. ExtedécOnkav dvo mpoomdbeieg, e
evoldpeco oahelppa 10-20 devteporéntv. Xto TEAOG, KATAYPAPNKE OO TOV €£ETOOTH 1| KOADTEPT|

npoonadeia (39).
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Ewova 1. A&loAdynomn g evivyiciog

Altikny  wavomra: H  a&ordynon 1ov  kdbetov dAuatog ue vmoympntikny  @don  (CMJ)

npaypotonomdnke oe mAateopua emapcdv «Chronojump Bosco System». O dokipalopevog
tonofeteiton otV TAATEOPUO Kol Eekvd T dwdikacio pétpnong and 6pba otdon, evd to XEPLo
TOPOUEVOLY OTN HecoAaPr] og OAn T d1dpKela Tov GApatog. Metd and mpdoToyua Tov €EETAGTN,
EKTEAODVTOL TPELS PEYIoTEC TpooTafeiec. H kaAvtepn mpoondOeio oe Guvovacud e v opBn Texviky
Katoypdoetor omd tov eEgtoot. O ¥poOvog TTHONG LETPETOL HECH YNPLOKOD YPOVOSLUKONTY| TOV
glvar ovvoedgévog Le v TAATEOpUa Kot pe Paon tov ypdvo avtd vmoroyiletoar to VWOG TOV
dipatoc. T v a&ohdynon tov kdbetov dapatog (SJ), o dokpalopevog, apov tomobetndel otV
TAOTQOPLLO ETOQOV, EeKVA TO dApa pe Bom apetnpiog To nuikdOicpa kot ta xEpla 6T LEGOAOPN, GE
OAn T Olpkew TOL GAROTOC. Metd amd TPOCTAYHO TOL €EETOGTH, EKTEAOVUE TPES UEYIOTEG
npocmddeieg kKo Aapfaveror veoyn ekeivn pe To vyNAOTEPO dApa (40).

(A)SJ (B) CMJ

Ewéva 2. Ot dYo tpomot a&loAdynons e aATIKNG tKovOTNToS

24

Institutional Repository - Library & Information Centre - University of Thessaly
25/06/2024 08:12:30 EEST - 18.116.86.17



Ixovémto extéleong emavoroufovouevov ompivt (RSA): O doxpalduevog tomobeteitor otnv

ypoppun ekkivnong kot divetar evioAn vo tpéEel 660 mo ypiyopa umopei o dwdpoun 30 pétpav,
otV onoia gival tomobemuéva ewtokvtTopa. H a&oddynon g taydmtoc tov 10 m kat tov 30 m
TPUYUOTOTTOLEITOL UE VO GVOTNUO. YPOVOUETPNONG LE YPOVOIIOKOTTEC VITEPLOPOV GNPV PEOTOG
ko pe oxpifeto 0.01 s «Chronojump», ce yAmedo pe PLoko yAootannta. To TPOTO POTOKHTTAPO
tonobeteiton otV apempia (0 M), to devTEPO PWTOKVTTAPO G€ amoatacn 10 M and v apempia,
EVD T0 TpiTo QwTOoKOTIOPO o€ amdstacn 30 M amd v apempio. v ekkivion o dokiualopevog
tonobeteiton 0,5 M wicw amd 10 TPOTO EOTOKOTTOPO. Alyo OeVTEPOAENMTO TPV TNV £vapEn TOL
EMOLEVOV OTPIVT, 0 dokualopevog Exel Aafel non ) Béon exkivnong. Metd to 1éhog g dladpoung, o
dokipualopevog emotpépel e yoAapo tpéEuo oty aeempio kot AapPdvel 0éon yio to EmOUEVO
OTPWVT. ZVVOAIK( EKTEAEGONKOY TTEVTE GTPIVT KOl KATUYPAPNKAY Ol ¥pOVOL, 0 KOAVTEPOG YPOVOG Kol O

péoog ypovog (41).

Ewova 3. Eravoriappavopeva onpvt

Evkwnoia pe ypnon umdrag:  To Soccer Agility Drill test with ball, mepiapfaver pa

npokabopiopévn Sdpopn pe T XpNomn KOVOV Tov anéyovv 2 M petald tove, tonofetnuévav e
oynqua otawpov. O dokpalopevog torobeteiton pe o Eva oo ot ypoppn exkivnong, omov Ppioketon
Kot M uméAo, Kot To GAlo modL micw amd T ypouur. Metd amd mapdyyelpo exkkivnong o
TOd0GOPUPIOTNG EEKVA Vo Kivelton pe ToydTNTO, EAEYXOVTOG TOWTOXYPOVA TN UTOAX, LE GTOXO Vo
nepdoel omd Toug Kdvous dacyilovtag v tpokabopiopévn dadpoun. Otav o dokipaldpevog ptacet
OTNV TEMKY| YPOUUN TPEMEL VO GTAPOTACEL TN UTGAO Y10 VO CTOUOTNGEL KOl O ¥povos. Av méoet
Kdmolog k@vog M pétpnon Ba axvpmverar. O ke dokypaldpevog mpaypotonotel 3 mpoondbeeg. H
KOTAYpA®y TOL ¥POVOL TPAYHOTOTOEITAL LUE XPOVOIIUKONTES VIEPVOPOV 0IoHNTNPOV EOTOS Kot [
axpifela 0.01 s péow tov e&omhopod Chronojump (Software 1.9.0, Barcelona, Spain), cg ynnedo e

QLGIKO YAootdmnTa (42).
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2m

2m

2m

2m

Ewéva 4. Evkivnoio pe yprion prndiog

Ikavomnta. vyniic  évroonc tpefinatoc vy mopatetauévn mepiodo (YO-YOIR1): Eivar éva

TaAvOpopo TPEEIO UETAED VO YPUUU®DY TOL améyovy UeTaEy Toug 20 pétpa Kot amotelel PEYIoTo
teot. [a v évapén g ddwkaociag, o doxkpalopevog tomobeteitor ot ypauun ekkivinong. O
dokipalopevos, apod olokAnpmacet ) dwdpopr| Tv 20 pétpov, eTIOTPEPEL 6TO onueio ekkivnong,
010 omoio vmdpyer mepiodog avamavong 10 s. Katd ™ Supkew g mpoomdbelag mn todTNTOL
aVEAVETAL TPOOSEVTIKA Kot ot eEgTalopevol Kafodnyodvial amd To NYNTIKE GNUATO TOL EKTEUTOVTOL
oo MYNTIKN TNYN. AVOALTIKA, HOALG okovoTtel To 1° nyntikd ofpa o afAntng Katevbivetan Tpog v
TEMKN YPOUUY KOl LE TO EXOUEVO MYNTIKO onpa (2°) Bo mpénel va Eyel PTAGEL GTNV aPYIKT YPOLLUN.
Katd mv evepynuikn anokatdotacn (10 S), o abinmg Padilet yopm and éva kdvo mov Ppicketot o€
amootacn 5 pétpov and v ypopuun ekkivnone. H mpoomdfela otapotd 6tov o dokipalopevog dev
umopel va cupPodicel pe To MYNTIKO onpa. XT0 oNUElD AVTO, KOTAYPAPETOL 1] GUVOALKA SL0VLOLLEVN

andotacn (LETPA), 1 HEST) TOOTNTO KOl 1] TPEXOVGO. KAPSIOKT cLvOTNTo TOL doKIpalopevov (43)
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| ]

, 5m g 20m
I LI |

RECOVERY SPRINT

Yo-Yo Intermittent Recovery Test

Ewova 5. TTalivépopo tpé€ipo yio mapatetopuévn nepiodo

3.3. ZraTioTIKI] avdivon
O1 petofAntéc mov mposkvuyay voPAnnkav o€ otatiotikn eneéepyacio pe o maxéto SPSS 15.0 for

Windows. H otatiotikn avdivon nepieldufave:

Heprypogikn orotioniky (Méon T, TUTIKA OmOKMGN) Yo TV TOPOVCINCT, TOV TIUAOV TOV

eetalopevav peTafAnTmv.

Avalvon ovoyétiong (Pearson Product Correlation Coefficient) ywo v e€étaon g oxéong peta&d tov

UETAPANTOV.

T - test ywa aveEdpnta detypoto, yioo amokdAvyn Sapopdv Heta&d TV 600 NAKIOKOV OUAd®V GTIC
egetaldpeves petafAntés.
INoa 11g ovykpioels kat Tig cvoyetioels to eminedo onpovikdTTag T€0nKke oo oo = 0.05

[paypoatomomnke avaivon oyxdog (L€yebog emidpaong > .055, mbavoémto cpdipatog 0.05, tiun
woyvog p = 0.8) dote va mpocdloplotel 0 KOTAAANAOG aplOpds cvppeteydviov. Amd v aviivon

vrodeiynke g o aplBuos 12 atépmV fTav ETAPKNG Yo TNV €£AYMYN OCPOUADY GUUTEPAUCLATMOV.
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4. AIIOTEAEXMATA

4.1. Meprypa@ikd dsoopéva — ELeY oG VToOEcE@Y
ATé TN 6TATIOTIKY avaALGN TopaTPHONKOV GTATIOTIKG GNUAVTIKES S1aPOPEG 6TO PAPOg HETOED
Tov 800 nAklokodv katnyoptov (tpa= -2.927, p < .05 ), apov ot mpo-épnPot (K14) eiyov (M =
47.848.6 kg) ko o1 épnpot (K16) giyav (M = 58.2+8.8 Kg).

o
[

-
=

=]
[]

un
[=]

m [TposgmBo (E1D
Egmpot (K16)

Weight (KG)
b
(=]

LA
=}
I

HAkLekE keThyopia

Yympo 1. Xopatd Bapog

Hopampnnikov oToTIoTIKE ONUOVTIKEG SPOPEG GTO VYOG UETOED TV 00 MAKLOK®OV
Kotnyoplov (tez = -4.696, p < .05), apov ot Tpo-épnPot (K14) eiyav (M = 1.62+0.1 cm) kot ot
épnPot (K16) giyav (M=1.77+0 cm).

2.50
#

200 '|'
E 1.50 7
% mIlposgmpfol (K14
5 )
o 100 Egmpor (K16)

050 7

000 -

HAukikn wotnyopio

Xypa 2."Yyog
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Agv mopotnpROnkay oTaTIoTIKG oNUAVTIKES d10popég ato deiktn palag oopotog (BMI) peta&d

TV 600 NAKIHK®OV Katnyopltov (2 = -.365, p =.719). Ow npo-épnPor (K14) eiyav (M = 18£1.5)

kot ot éenpot (K16) eiyav (M = 18.3+2.4).

18.40

1835

18.30

18.25

18.20

BMI

18.15

18.10

18.05
18.00 7
17.95 7
1790 -

HAkiokn katnyopio

Yympe 3. Agikmng paog cdpatog

m [Iposgmfol (K14
Eqmpet (K16)

IMopoatnpONKoV 6TATIGTIKGE ONUAVTIKEG SIPOPES GTO T0000TO cwuaTIKOV Airovg (Fat %) peta&d

TV 600 nhklakdv katyoptdv (fez) =2.941, p <.05 ). Ov wpo-épnpor (K14) giyov (M = 10.7+3.8

%) ko o1 épnpot (K16) eiyav (M = 6.1+£3.8 %).

16.00 7

14.00

12.00

10.00 7

8.00

FAT (%)

6.00 7
4.00

2.00 7

0.00 -
HAkikn kotnyopio

m[TposgmBo (K14
Egmfiot (K16)

Xypa 4. [1oc0616 copaTiKod Aitoug
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Agv vip&ov GTATIOTIKA ONUOVTIKES O10popES ot pala copatikod Aitovg (Fat mass)
peta&hd tov dvo nukakdv kamyopldv (tez) = 1.273, p = .216). Ot npo-égnPor (K14)
eiyav (M = 5.1+2.3 kg) kot ot épnPot (K16) giyov (M = 3.7+£2.9 kg).
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Zympe 5. Xtuoypopupio COROTIKOD Almoug

IMopatnpnOnKov oTATIGTIKG ONUAVTIKEG dwapopég oy dAmn copotikn palo (Fat free mass)
peta&d tov 800 nAKlakdV katnyoptdv (tez) = -3.989, p <.05 ). Ot wpo-éenPot (K14) giyav (M =
42.6£7.5 kg) ko o1 épnpot (K16) giyav (M = 54.4+6.9 kQ).
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Mapatnpnnkay ctatiotikd onuaviikég dtupopés otn poiky uala (Muscle mass) peta&d tv 6o
nAklokov Kotnyoptav (fez) = -3.997, p < .05). Ot wpo-épnPot (K14) giyav (M = 40.4+7.2 kg) kot
ot épnpot (K16) eiyav (M = 51.7+6.5 Kg).

M Uuscle mass {(K.G)
s
=
=

m [Mposgmfo (F14
30,00
Egmpot(k16)
2000
10.00
000 -

HAkixkn kotnyopio

Xympe 7. Muikn pata

Agv vmpEav GTATIOTIKG ONUOVTIKEG O10POPES OTNY IKAVOTNTO €VAVYIGIOG Kot SITA®oNG Tov
Koppov (Sit & Reach) peta&d twv dvo nhikiokdv kotnyopiov (tey = -.417, p = .681). Ot mpo-
épnPot (K14) giyav (M = 26.1+4.6 cm) kot ot €pnpor (K16) giyav (M = 27.3£8.4 cm).
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Agv v pEAV OTOTIGTIKG GNUAVTIKES S1OPOPEG OTO TECT EVKIVNGIOG IE TNV YPNOT UTAAOG HETAED
TV 300 NAIKIKOV Kotnyoptav (frz) = .568, p = .576). O npo-épnpot (K14) giyav (M = 14.3£1.2
s) kot ot £épnPot (K16) giyav (M = 13.9£2.3 5).
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Xympe 9. Ikovomra gukivnoiog

Agv vmp&av GTATIGTIKA GNUAVTIKES S1POPES GTO LVYNANG €vtaong TPEEIo e avaAoyio Epyov
darreipotog (YO-YO IED) peta&d tov dvo nukiokov katnyopltav (e = -1.925, p = .067). Ot
npo-épnpot (K14) giyov (M = 520£158 s) kot ot épnpot (K16) giyav (M = 666+211 s).

80000

700,00

£00.00
E 500.00 -
= 400.00 — mllpoggmPo (KL
% 300.00 —— Egmpo(kla)

20000 7

100,00 7

000 -
HAkiakn katnyopio

Yympoe 10. Ikavotnto vynAng éviaong TpeSiatog Yo TapateTapévn Tepiodo

32

Institutional Repository - Library & Information Centre - University of Thessaly
25/06/2024 08:12:30 EEST - 18.116.86.17



Agv vmpéov oTOTIGTIKG ONUOVTIKEG S10POPEG 0T LEYIOTN Kapdlakh cuyvotnta (HRmax) peta&o
TV 300 NAKlakdv Kotmyopiov (tpy) = .177, p =.861). Ot wpo-épnPot (K14) siyav (M = 205111
s) kot ot £épnPot (K16) giyav (M = 204£33 s).
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Tyfqpa 11. Méyot kapdiakn cuyvotto

Agv vmp&av OTATIGTIKG GNUOVTIKEG dlapopég oty péylot mpocinyn o&vydvov (VO2max)
peta&d tov 600 NAKlkdV Katnyopldv (te) = -1.925, p = .067). Ot mpo-éenPot (K14) giyav (M =
40.7£1.3 ml/kg/min) kot ot épnPor (K16) giyav (M = 42+1.7 ml/kg/min).
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IMapatnpnOnkay oTaTioTikd onuaviikég dtapopéc 6o kabeto dhua pe vmoywpntikny eaon (CMJ)
petaéd Tmv 000 NAKIKOY Kotnyopltdv (tez) = -3.664, p < .05. O npo-épnPor (K14) eiyav (M =
25.9£3.4 cm) ko ot épnpor (K16) giyov (M = 33.2+5.9 cm).
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ympo 13. Altcn kavotmto (CMJ)

Hapampndnkov otatiotikd onuovtikég dapopés oto Kabeto aipo (SJ) peta&d towv 6v0
nAKokov Kotnyoplov (te = -3.663, p < .05 ). O wpo-épnPot (K14) giyav (M = 25.2+3.5 cm)
Ko ot épnpot (K16) giyav (M = 31.7£5 cm).
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Agv vmp&av GTATIGTIKG CUAVTIKEG O10QPOPES GTO PEGO YPOvo ompvt TV 10 uétpov petaéd Tov
300 nhklokmv Katnyoplov (tey) = .967, p = .344). Ovmpo-épnPot (K14) giyav (M = 2.1+0 s) kou ot
éonpot (K16) eiyav (M = 2.1+0.1 ).
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HAukiakn katnyopio

Xyqpe 15. Méon tipn ota 10 pétpa onpive

Agv vmp&av oTATIGTIKG OTLOVTIKEG S10(pOPEG GTO LEGO YPOVO opvt Tmv 30 PETpeV HeTa&d TV
dvo nuklokmv katnyopudv (tez) = 1.522, p = .142). Ot npo-épnPor (K14) giyav (M = 5.4+0.2 s)
Ko ot épnpot (K16) giyav (M = 5.24£0.3 3).
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[HopoampnOniov GTaTIOTIKE GUAVTIKES SUPOPEG 6TO HEYIOTO ompwvT TV 10 pétpov petald tov
300 NAKlakov kotnyoptdv (tey) = 2.794, p < .05 ). Ot mpo-épnPot (K14) eiyov (M = 2.0£0 s) kou
ot épnpot (K16) iyov (M = 1.920 s).

W MNpoednfol (K14)
| Ednfol (K16)

HALkLa K KaTnyopio

Yympa 17.

Méyioto onpvt ota 10 pétpa

Agv vmp&ov GTATIOTIKG ONUAVTIKEG S10POPES 6TO PEYIGTO OTpvt TV 30 pétpov peta&d tmv 600
nukokov katnyoptav (fez) = 1.348, p = .191). Ot npo-épnPor (K14) giyav (M = 5.1+0.3 s) ko ot
épnPot (K16) gixav (M = 4.9+0.5 s).
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Agv viMpEov GTOTIOTIKG OMUOVTIKEG dlopopéc oto deiktn komwong (Fatigue Index) tov 10
pETpeV peta&d tmv dVvo nAklakdv katyopuov (tez) = -1.930, p = .067). Ot npo-épnPor (K14)
eiyav (M = 15.3+4.5 %) ka1 ot épnpor (K16) giyov (M = 22.2+11.4 %).

E [Tposgmfou (F14
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Fatigue Ind.10m sprint {%a)
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000 -
HAkiokn katnyopio

Xympe 19. Agiktng kémwong ota 10 pétpa ompvt

IMopatpnOnkav oToTioTikd onuavtikés dapopéc oto deiktn kommwong (Fatigue Index) twv 30
HETp@V peTaé&d Tmv 310 NAKINK®V Katnyoptdv (tpz) = -2.540, p < .05). Ot po-épnPot (K14) eiyav
(M =12.8+4.4 %) kou o1 épnpot (K16) iyav (M = 20.1+£8.8 %).
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Yympo 20. Agiktng kommwong ota 30 pHéTpa ompvt
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IMapatnpnnkay oTaTIoTIKG oNUOVTIKEG d10popég oto pLOUd Ttdong (Sdec %) tov 10 pétpov
petaéd tov V0 nhklakdv Katnyopldv (tez) = -1.969, p = .062). Ot mpo-épnPot (K14) eiyav (M =
8.6+2.6 %) ko o1 épnpot (K16) giyav (M = 11.945.0 %).
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Xympa 21. PuBudg ntdong tov onpvt ota 10 pétpa

[MopampnOnkov oToTIoTIKE oNUAVTIKES dopopés oto pubud ntdong (Sdec %) tov 30 pétpmv
peta&d Tv dHVo NMKKGOV Katnyopldv (tey) = -3.332, p <.05). Ot mpo-épnpot (K14) giyav (M =
7.1+2.3 %) ko o1 épnPor (K16) eiyav (M = 11.4£3.7 %).
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4.2 . YvoyeTicerg

Q¢ TPOC TOUG CWHATOUETPLKOUG Selktec: mapatnprnOnke mMoAU uPnAfR CUGKETION METAEY CWUATIKOU
Bapouc kat avaotipatog (r = .81, p< .01) kot PETAEU cwHATIKOU BAPOUC KoL AALUTNG CWHOTLKAC
palag (r = .96, p< .01). Emiong moAU uPnAn cuox£tion moapatnendnke PeTofl aAvVAOTAMOTOC Kal
QAUNG owpaTKAG palag (r = .90, p< .01), kaBwg Kot PHETAEU TOU TOCOOTOU CWHATIKOU ALMoug Kot

owMaTKoL Almoug o€ KA (r =.91, p<.01).

MNapatnpnBnke eniong MoAU uPnAr) CUCXETLON LETALL TOU HECOU Opou ompLvT ota 30 UETPA KAl TOU
péoou Opou omplvt ota 10 pétpa (r = .92, p< .01), kaBwg Kal petafl Tou PEcou 6pou onplvt ota 30

METPO KOL TOU PEYLOTOU ompLvt ota 10 pétpa (r = .83, p<.01).

Q¢ mpoc TNV Komwon mapatnpndnke moAl uPnAn cuoxétion petafd Tou Seiktn koMwong ota 10
METpa Ko Tou Seiktn komwong ota 30 petpa (r = .88, p< .01), petafd tou deiktn KOMwong ota 10
METPO Kol TOU puBpouc mtwong ota 10 pétpa (r = .94, p< .01) kot petal Tou Selktn KOMwong ota 10
METpa Kol Tou puBpol mtwong ota 30 pétpa (r = .80, p< .01). Emiong mapatnprnBnke moAu vPnAin
OUOYXETLON HeTagV Tou Seiktn KOMwong ota 30 HETPA Kol Tou pubpoug mtwong ota 10 pétpa (r = .83,
p< .01), kaBwc Kal et Tou Seiktn KoMwong ota 30 HETpa Kal Tou puBuol¢ mtwong ota 30 PETpa

(r=.94, p<.01).
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Weight Height Fat Fat Muscle Yo-Yo Mean Mean Max Fat.Ind Fat.Ind Sdec Sdec
mass mass IR1 10m 30m 10m 10m 30m 10m 30m

Age .529 .708 -.531 -.262 .649 .380 -.202 -.309 -.512 .381 476 .387 .579
Weight 1 .813 .021 .398 .963 .267 -.366 -.384 -.523 .139 .235 .163 .253
Height 813 1 -.443 -.087 .903 448 -.292 -.419 -.557 .238 402 331 .510
Fat (%) .021 -.443 1 912 -.245 -.467 .031 175 .268 -.266 -.442 -.310 -.523
Fat mass .398 -.087 912 1 137 -.351 -.088 .038 .084 -.198 -.285 -.233 -.348
(k)
Muscle 963 903 -.245 137 1 391 -.369 -.425 -.589 .208 .338 .245 .374
Mass (kg)
Yo-Yo IR1 .267 448 -.467 -.351 391 1 -.342 -.481 -.428 -.001 .058 .038 .125
Mean -.366 -.292 .031 -.088 -.369 -.342 1 927 773 .593 .523 498 .354
10m
Mean -.384 -.419 175 .038 -.425 -.481 927 1 .830 451 416 311 .229
30m
Fat.Ind .139 .238 -.266 -.198 .208 -.001 .593 451 -.014 1 .884 940 .801
10m
Fat.Ind .235 402 -.442 -.285 .338 .058 .523 416 -.010 .884 1 .836 946
30m
Sdec 10m .163 331 -.310 -.233 .245 .038 498 311 -.163 940 .836 1 .802
Sdec 30m .253 .510 -.523 -.348 .374 125 .354 .229 -.177 .801 946 .802 1
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5. XYZHTHXZH

YKOmOg TNG TOPOVCAG WUEAETNG NTOV VO, GLAAEYOVV, VO KOTOYpopoLV kol vo a&loAoynfoldv
COUOTOUETPIKA KOl PUCIOAOYIKG YOUPOKTNPLOTIKG KOl OEIKTEG AOO0GNC Y1 TIG NAIKIOKEG KOTyopleg
nodocaipov: maidwv K-14 (13-14 stov) ko spripfov K-16 (15-16 etdv) ot @don 1ng
TPOOYOVIOTIKAG 7eptddov (1). Amd v KoTaypoQr TOV OCOUATOUETPIKOV OedOpEvVOV, Kot
OGUYKEKPIUEVE, TOV 7TTOGOGTOD COUOTIKOD AlOvg, JomoTOdnke 7TOC otV TOPovcH UEAET O
OLYKEKPIUEVOC deike PplokeTorl 6 TOAD IKAVOTOINTIKG €minedo o€ oyéon e TNV LAAPYOLGA
Biproypapio. Zvykekpipéva, oty mopovoa Epguva ot Epnpor (K-16) eiyoav 6,12% copatikd Aimog
evo ot TpogpnPot (K-14) giyav 10,73%. Xe mponyodpevn avarioyn HEAETN Yo TNV NAKLOKY Kotnyopia
K14, og debveig veapovs abIntéc, 10 060010 coOUOTIKOD Almovg ftav 11.9% (1). Extdg amd to
COUOTIKO AITOC TapTPOVVTOL IKOVOTOTIKG TOGOGTA Kol 0TV G copatiky pala, kabng otnv
napovoa, épevuva ot £pnpor (K-16) eiyov 54.46+6.91 kg xar o1 wpoéenfor (K-14) 42.65+7.58 kg. ¢
ToAondTePN HEAETN V1oL TV Aok katnyopia K-16 ot tipéc dlmng copotikng nalag frav 53.5+6.7
kg, evd yia v nAikioxn katnyopia K-14 ftoav 44.4+7.6 kg.(44). Ot Topomdve TILES QAVEPDVOLY TWC
Ol GCULYKEKPUEVOL TOSOGPUIPIOTES, TOV OVAKOLV O ML omd TIC OVOYVOPIGUEVES aKoOMLieg
TOd0CPAIPOV [LE GUUUETOYN OTO TOMKO TPMOTAOANUA, £XOVV EENPETIKES TYHEG TOGOGTOV GMOUOTIKOD

Mmovg Kot GMmng copUaTIKNG LALOS, AVTIGTOLYES TOV TILMV IOV GUVAVIAUE GE EMT veapoOs aOANTES.

O amoxAicelg mov mopatnpndnkay 6t copatiky Pdlo Kot 10 GOPaTKO Do HeTa&d TV epnpov
afAnTOV £€pyovial e CLUE®VIN Kot pe TPONyoOuevn UEAETY, OOV Ol GUUUETEYOVTES UEYAADTEPNG
nlxkiog euedvicav peyaddtepes Tipég vyovg ko pdlag (36). Emmiéov, oe pedétn oty omoia
ocvppeteiyav afintég modocaipov avtictoyyng nikiakng katnyopiog (K-14) ko petprinke 1o vyog
Kot 1 pao Tovg TPV amd T QACT PEYIOTNG OVATTLENG Kot KAtd T (Acn NG HEYIOTNG OVATTLENG,
napatnpninke Stapopomnoinon mopd TO YEYOVOS TMG Ol VENPOL TOSOCPUIPIGTEG OVIKOV GTNV {01
nMklokn kotnyopic. Xvykekpuyéva ol TipéS 6to Hyog Nrav 151.9 cm wpwv amd ) @don péylotng
avantuéng kot 163.3 cm Katd T edon G HEYIOTNG avAmTLENG. XT1 COUATIKY HLala ot TIES fTav
40.0 kg ko 51.8 kg avrtiotoryo. Ttnv mapodoo £PEuVO. Ol TIHEG TOV OVOCTHUATOS GTNV NAKIOKN
kotnyopio K14 frav 162 cm kat g copotikng palog 47.82 kg. Qotdoo, ommg éxel mpooavapepbei O
npémel va dtveton 1waitepn mpocsoyn otn OdKkpion petad yxpovoroykng miwiog kot Poloyikng

opipavong (36).

Evdwgpépov mopovoidlovv ta gupripata perétng oty ool petpidnke n poikn palo oe £pnpovg
(K-16) ko mpoépnPovug (K-14) m0d06QaIPIGTEG TOV GUUUETEYOLY OF emayyeANATIKY opdda. H puikn
uala otovg épnpouc frav 65.6 kg kar atovg TposenPovg 55.2 kg, deiyvovtag mmg n poikn tovg pnalo
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gtvo avamroypévn (45). v mapovca Epeuva. Kot ot 600 NAMKIOKES Kot yopieg elyov pkpdtepn Loikn
péalo, pe tn poikn palo tov epnPov vo gival oTATIOTIKA HeYaADTEPT] amd OVTH TOV TPoEPNPrv
TOd0GQUPLET®V. AVolvTikd, 1 poikny nala otovg épnpouvg frav 51.7 kg kot otovg mpoéenfoug 40.4
kg. Qoto00, N poiky palo éxel amoderytel TG ennpedlel deikTeg OMME M TOYXVTNTA. Kol 1) IKOvOTNTO
ektédeong emovarappavouivov orpvt (45). Zmyv agoldynon g taydrog, o€ TaAodTepn HeEAET,
Bpébnke mwg ot EpnPol modooceuiplotég Kalvyay Ty amdotacn tov 30 pétpav oe 4.29 S Kol ot
npospnPot oe 4.60 s (45). v mapovca perétn, n anddoon oto onpwvt tov 30 pétpov Nrav 5.24 S
kot 5.44 s avtictoyo. Avtd pag ogiyvel Tog évog deiktmg ommg n uvikh ualo sivor mbavo va
eMNPedoel TNV omdd00n, d10dpopatilovtag oNUOVTIKO PpOAO GE TOYLOVVOUIKEG KIVAGEIS OTMC Eivatl TO

onpwt TV 10 Ko 30 pérpav.

Oocov agpopd v ortikny wavotnta (CMJ, SJ), supavioTnkov oTaTioTiKG oNUAVTIKEG S1POPEC
peta&d Tmv 3o nklakdv kotnyopudv. Ot £épnPot (K-16) g mapodoog uehétng siyav enidoon oto
dApa pe vroywpntiky eaocn (CMJ) kotd péoo 6po 33.26 cm, ot Tpoéenpor (K-14) katd péco 6po
25.98 cm, evd 010 KaBeTO dhpa omd nuikdbiopa (SJ) (yopic vroywpnTikny edon) eiyay Katd uéco 6po
31.75 cm ko 25.28 cm avtiototyo. Ot TWEG TN OATIKNG TKOVOTNTAG EIVOL TOUPOUOLES LLE TIPOTYOVUEVEG
épevveg, 0mov 1 NAkilokt karnyopio K-16 giye enidoon xotd péco 6po 34.3 cm kot n K-14 25.2 cm
67O GALO LE DTOYOPNTIKN (ACT, EVO 6T0 KABETO dApo amd Nukddiopo (xwpig LVIOY®PNTIKY GAc)
ot Tiég Nrav 35.14 cm kor 29.33 cm avtictorya. Etolr gaivetor mowg ot emdOcEl; GAUATOC TOV
TOOOGPAIPIGTMOV TN TOPOVCUC LEAETNG £PYOVIOL GE CULPMOVIO [LE TIG OVTIOTOLE EMOOGES LEAETMV
OTIG OTOIEG GUUUETEIYOV VEAPOL TOS0GPAPIOTEG LYNAOL emmédov (46, 47). Qotdc0, dlopoporoinon
®¢G mpog Vv emidoorn KABeToL AApaTOg TopatnpnOnke ce peAéTn mov apopovoe eAlt £pnPoug
TOO0CPUIPLGTES, OOV TO GALLA LLE VTTOYMPNTIKY Pdon voAoyiotnke ota 50.6 cm yo v K16 kot ota

43.7 cm yw v K14 ().

YYETIKA [LE TO TECT EVKIVNGIOG LE YPNON UTOAOG €xouv OploTel TWES pe Paon TG emdOcELg
TOO0CPUIPIETAOV eMT emimédov. Ot TIHEG OVTEG LE Ta avTtioTowyo emineda enidoong éxovv wg eéng: <
10.0 s Bswpeiton dpioto, 10.0 s - 11.0 s moAd kord, 11.0 - 12.0 s. kard, 12.0 - 13.0 s. pérpro, 13.0 -
14.0 s younAo kot > 14.0 s woAd yapnié (48). Tty mapodoa peAETN pe TIC HD0 NAKIOKEG KoTnyopieg
0 ypévog ektédeong tov teot Nrav 13.96 s yuo v K-16 war 14.39 s yio v K-14. Zopgpova pe ta
Topandvem, ot TES avtég Bempoivtan yauniés, aAld amotehodv emddoels pnPov adintdv Ko dev
TPoEPYoVTOL amd elt avdpeg abAntés. Mia GAAN dokipacio evkivnoiog pe prdia ivor to linois test,
070 01010 0 AOANTNG TPEYEL OGO TLO YPNYOPA UTOpEl OTNV LILOdEKVVOLLEVT TTopEia, YpIc Vo YTVTNCEL
toug kdvovug. To lllinois test ypnowomomOnke oe pedétn mov cvppeteiyav abOAnTég ™G NAKIOKNG
katnyopiog K19 kot o ypdvog emidoong nrtav 20.13£1.22 S, ®otd6c0 To UETPOL TOV EMPENE VL

S1vhooVV 01 TOBOGPAPIOTEG NTav TePlocoTepa (49). Axdpa og perétn mov cvppeteiyov 75 £pnPot
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T0000QUPIOTEG, NAkiag 14 - 19 etdv opadorombnkay avaAoyo e TO ENIMESO TOLS. AOKIUACTNKOY
0€ TEOT EVKWVNGIOG Y®PIG ¥PNON UTAANG Kol Ol AT aOANTEG elyov KOAVTEPO — TAYXVTEPO YPOVO OF
OUYKPION LE TOVG €POCLTEYVEG. AVLTO deiyvel 0Tl ol eAit abAntég €yovv KaAvtepn emidoom, O10TL
EKTELODV OTIC TPOTOVHCELS TOLE TOPOUOLEC AGKNOELS TTOL TEPIAQUPAVOLY TOALG GToyEln avTidpaong
Kot gukivnoioc. Apo o Tapdyovtag mov ennpedlel mepocdTEPO TV amddoon eival 1 TPOTOVIOT TOV

ekteAoVV ot coppetéyovteg (50).

H wovoémra extéheong emavorapuPfavouévemy GTpvT, Kol GUYKEKPIUEVE O JEIKTNG KOTMONG TOV
ompwr, ennpedletal onUovTiKe amd TN PloAoyikn @pipoven kot T Poikn pale Tov ovamtOcoETL
Katd TN d1apketo g epnPeiog (48). Ze pelétn mov éyve oe ehit £pnPovg Iomovoig modocEAPLETEG
Bpébnke 611 N 0mddoo1| Tovg 610 UEyleTo ompvt NTav 4.29 S yuo v K-16 kot 4.60 s yio tv K-14 o
emiong o deikmg kOmwong ota 30 pétpo Nrav 6.1% Kot 5.7% avtictoyya (48). Xt ovykekpipuévn
HEAETI TOPATNPOVVTOL JPOPEC GE OYEGT UE TNV MOPOLCO £PEVVA, GTNV OMOold 1 AmOd0CT| T®V
dokipualopevav 6to uéytoto onpivt frav 4.94 s yuo v K-16 kot 5.17 s yuo tqv K14, xa1 o deikng
kénwong ota 30 pétpa 20.10 % ko 12.84 % aviictoya. Xto péyisto onpwvt twv 30 pétpmv ot 4o
NAIKLOKEG Katnyopieg 6ev Tapovciooay GTATIOTIKE CNUAVTIKY dlpopd, Yeyovog T0 omoio deiyvel To
eninedo ¢ K-14. O poépnPot (K-14) datipncoav dAc TOLG T0 GTPIVT GE GYETIKA YOUNAN TOXVTNTA,
evd ot £épnPot (K-16) ektélecav T0 TPOTO OIPWVT UE LYNAOTEPT TODTNTA o8 oyfon pe tnv K-14.
Qo1060, N MTOON OTOL €MOpEVA OTPWVT NToV peYarvtepn oty K-16. H aegpofio tkavomra €xet
oamodelydel mwg kabopilel v amdO06T CTNV IKOVOTNTO EKTEAEONC EMOVOAAUPOAVOUEV®OV GTPIVT,

otolyeio mov oty mapovoa HeAETn adloloyndnke pe EUpeco Tpomo .

Yndapyovv moAlol mapdyovteg mov mpodwBétovv pio emruynuévn mOpEiol GTO EMOYYEALOTIKO
TodOCPUIPO, £VaG OO TOVG OTOIOVS EvaL 1 TKOVOTNTO OVTOXNG KOl GUYKEKPIUEVA 1) IKAVOTNTO Yol
vymAng évtaong tpé&o o Topatetopévn mepiodo (YO-YO IR1) (43). Me Baon m Bifloypagpia
éyovv oprotel TIHEG amddoomg Yo Avdpeg TodocPalptoTéc. Ot TIHEG AVTEG e T avTioToly o emineda
amodoong £xovv g eEng: > 3000 dpioto eminedo, 2760-3000 odd Kard, 2600-2720 kard, 2200-2560
pétpro, 1800-2160 younAid kot < 1800 wodd yapnAd. BéBoawa, petd v nlkio tov 25 nepintov etov, 1
agpOfia wovotnta pewdvetor pe puiud 10% ava dexaetio | 1% kébe £tog (0.4 ml/kg/min kdbe £tog)
(51). Avt 1 erdttoon anodidetal otn Proroyikn eOopd pe exakOAOVON T UEIMON TOV PLCIOAOYIKOV
rertovpywdv (52). Emmv mapodoo perétn or pnPor diévucav 666 HETPO GTO GLYKPWEVO TECT
aglordymong xat ot TpoépnPor 520 pétpa. Ioapatnpeitar dapopd oe GyEon e TPONYOOUEVT HEAETN,
omov og mpotddinpo mpatng xatmyopiag e Kpooatiag ot épnpor devucav 1.538 pétpa kot ot
npoépnpot 1.000 pétpa. ‘Eppeca vroroyiomke kot 1 puéytom tpocinymn o&vyovov (VO2max) pécw
™ mapoxdte egicmong : IR1 distance (m) x 0,0084 + 36,4 (53). Mg v ypnion avtig ¢ e&icmong,
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oL TéC ™me péytong mpdoinyme o&vuyovov yio tovg éenpPouvg Mrav 42 mil/kg/min kot yioo tovg
mpocenPoug 40 ml/kg/min.

Té\og, o¢ meplopiopdg oty mopodoa Epevva Bo mpémnel vo, BewpnOel Kot 1 TOAOUNVN amovcio TV
TO60CEUIPIOTOV OO TNV TPOTOVNTIKY dladtkacia, AOY® TG eU@AvioNe g Tavonuiog Kot Tng

OTOYOPEVGTG TV TPOTOVIGEMY Y10, LEYOAO YPOVIKO SLAGTI O,
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6. ZYMIIEPAXMATA — IPOTAXZEIX

Kvpro evpnua g mapodoag HeAETG etvar 1 EVOEIET YOUNAOTEPOV TILDOV OGOV QPOPA TIG PLGIKES
IKOVOTITEG TMV VEAPDY TOS0CQUIPIOTOV GE GYECT| LLE TPOTYOVUEVEG EPEVVES TTOV QLPOPOVGAY VEAPOVC
EMT T0d0GQAIPIOTEC. Agdopévoy OTL KUPLo. ToPAUETpog oV oYeTileTOl UE TIG OMUITNOELS TOL
10d00Qaipov eival N poiky udlo Kol M IKAVOTNTO EKTELECTG ETOVOLOUBAVOUEV®Y GTPIVT, KOl TOV
YEYOVOTOG OTL GTNV TOPOVGH UEAETN Ol £pnPot kal ot TpoépnPotl Ppickoviav e avTég TIg LETAPANTEG

o€ YOUNAOTEPQ EMIMED D, OIKUOAOYOVV TANPMG TO TPOUVAPEPDEVTO EVPAUATA.

"Eto1, o¢ mpotaomn g mopodcog HEAETNG UIOPEL VO AOTEAEGEL 1] GTOYXEVOT) TV TPOTOVNTAOV GTNV
avAmTuEn g HLIKNG Laloc Kot dvvaung Kotd v eenPikn nAkio, g mapdymv OeTiKod ETNPEAGILOD

™G emidoong kol ot VITOAOUTEG dEEIOTNTEC.

Téhog, mopd v petwpévn emidoor, Ba mpémel va avoaeepBel 1 YPOVIKY GTIYUN KATOYPUPNG TWV
Tiwov enidoone. Ta dedopéva cuALEXONKay apod ot adAnTég eméotpeyay petd and pnveg anpasiog,
AMyo g moavonuiog. Avtd odnyel éupeca oto cvpmépocpa 0Tt M amoyn omd TG KoBnuepvEC
TPOTMOVNCEL; emnNpedlel ONUAVTIKA TNV €midoon Kot avadewkviel to omovdaio polo Tov
TPOYPUUUATIGHOD KOl TNG GLUGTNUATIKOTNTOG THG TPOTOVIONG TV GTOLXEI®MV TNG PLGIKNG KOTAGTAGNG

KOl TOV TEYVIKOV OeE10TATOV OTIG avamTLEL0KEG AMKIEG.
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