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EIEArnrH 

L<lqJOQOL ftW060L llf,f

X1QLXOU fQEllL~J.,loll (H~) 
XQllOLJ.,l0nmOUVlm (Jll~ J.,lfQa fllQ1Jlala YLa lllV 

mavExnaLtJEU(Jll anOVfUQ(!)J.,l£V(!)V 

J.,lu(iw, lllV nQOAll1jiT] aTQoqJL(iw, 

TllV aUSll(Jll lll~ Mvaftll~ xm Tll 
~E/,T{(!)(J'Il T11:; aVTOX~; CPUOtOAOyt
XU fVVEUQWft£WI)V ~lll(iw. H al;ia 
TOU HE, TO(JO (JTllv mavExrra(onl 

(Jll anovEuQ(JJ~lfV(l)V ,1ll(ilY O(JO Xal 

OTllV ()~aT~Ql](Jll anu Xal anoxa

lUOta(Jl] Tll:; AHTOUQYLX~; Lxavo
T'IlTa; T(I)V fvvfuQw~tfv(j)v J.,lUUlY, 
(n.x. ftfTa ano XUX())(Jll i! XHQOllQ-

YLX~ EJtfJ.,lj)a(Jll), Elvm avaJ.,lcpwj)i)

T'IlTll Xal TEXJ.,lllQLWJ.,l£Vll J.,lE nO),Af:; 
X),LVLXf:; xm EQfUV'IlTtXf; EQya
(JLE;. 

AVTLtlfTa, 'Il nQo(JEXTtxi! ava
OXon'll(Jll T'Il; OLE8vou; [3Lj)).LOYQa
qJta~ oOllyd TOV avayvw(JT'Il (JTO 

(Jl'~tnfQaww Ott, tJEV fLval EvwLa 
naQatJfxli! 1'] anOTfAf<J[lUTtXOTllTU 

TaU HE (JTllV ausll(J'Il T'Il~ OUVaJ.,lll~ 
"uyL(!W" EVVEUQ(!) J.,lEV())V [llJ(i>v. 

nOnE~ EQY<;WLf; avaqJfQouv TllV 

unfQox~ TO)V nQoYQuJ.,lftanov E
vfQYllnxi!:; U(JXll(Jl]; (In]v aUsll(Jll 
lll~ J.,llfLXi]; ouvaJ.,l'll;, UnE~ Otvouv 
TO nQoj)utJw~ta (JTOV llAEXTQlXO f

Qf8wJ.,lo ~tE ELOLXU OW~tOQqJ()~tfVa 
'IlAfXTQlXU QfUft.ara, EV(O UnOl) u-

nEPIAH'IIH 

Ixorro; T1'); EQyao(a; aunl; i)mv 11 ouyxQLTlxi) al;LOAOYlloll TWV xLvllnxwv arrOTEAE
O~CiTWV 8 rrQoYQCl~l~(iTWV 1')AEXTQLX01) EgE6LO~ou (HE). XQllm~orroLJj611xav m,xvoTll
TES XOVT<l OTa 100HZ, EVW 11 (lulq'I.ELa rra},~ou TOll QE1)~aTOS Xll~mVOlav ~£Tasv TWV 
0.7 ms xm I ms. To. 8 JtQoYQu~~am HE EcpClg~oo611XC(V ~E TU)(n(n OfLQU OE 17 OJtOlI
6mJTES lOU T~i)~CllOS <I>umxo6EQamln; TOl' TEl A61']vac;. Tn JtQoygu~tlClm HE ~E 
(lLclQxELa rraf.~ou I MS t6woav ol1~avnxu ~EyaAuT£QE; ntU~C; (P<O.OI) ~EyLOTll; go
m;; (Peak Torque) ouyxQL1lXU ~E ne; 6L((QXELEC; TWV 0.7 ms xm 0.8 ms. AVTt6£T((, xa
~((l ol1~avnxi) oUOXETLOll (lEV CPO:VllxE va OUvilEEL TllV OUXVOTllTa HJ}V QEu~(mJ}V XaL 
TllV Evmoll nJ}v LOO~ETQLX(iJv OlJOlO/,(ilV orrwc; ~flQi)611XClv ~E TO LOoxLVllnxo (lUvn~o
~ETQO Cybex II. AvuJ..o'!11 EJtfSEQ'IClo(a TWV OTOLXElWV E(lElSE on 11 mo611nx1'] arro6oxi) 
TOW ;(gO'lgaI1tluTWV HE f[VaL ((VUAO'lll tlE Hlv (llO:QXfln rrnA~O(1 TOU QElltl-C1TO; rroll 
ZQTlOlPOJtOlElTUl. 'EIUl, 11 £;(lAO'I1'] (lLO:QXEW:; 1 ms OUVO(lElmlxf nno ol1pnvnxu mo 
i'll'OCtQfOTO moHTlnx6 o.JtoTO,EOJla. OE ol"liiQlOll JlE naAJlOu:; Jllxgou9ll:; 6LO:gxELa;. 
AVl(HEW 11 ()wq:OQOJtOlll0ll 111:; OIlZVOT1')W:; lOU QEUJlnlO; 6EV EJtl1QEaOE 0l1llCivnxu 
ITlV moflllTl;{1'] o.;mbozi) TOll llAEXTQlX01) I;QEOLOJlOU Of l{((Jlla JtfQlJtTW(J1'). 

AisEt~XAl:'tbux: H},eWf(}t,){oC, Mvii<o; EQEOw{lo;, HAE,){7:QoOE(}a:t:Eia 

Key Words: Electrical Muscle Stimulation, Electrotherapy 

nOU1'llQLt,nal ott 0 (JuvtJua(JJ.,lo; f

VEQYllTtX~~ U(JXll(Jll; J.,lE TUUTOXQO

VO llAEXTQLXO fQE8wJ.,lo naQ£XEl Ta 
xa),uTEQa tJuvaTu anOlfAE(JJ.,laTa.'" 

ELVal q;avEQo Ott II EnLAu(Jll 

TOU nQoj)).i]J.,laTO~, onw~ nQoxl'
nTH ano Tllv nQo'llYOU~tfVll avTt
naQu8wll anO'lJf(l)V, naQo UOtut,u 
J.,lfyUf,O EQfUVllTtXO at·.M xm X).l
VLXO EvoLaqJfQov. I'La naQuouyJ.,lU, 

(JTllv a8)''Ilnx~ WTQlX~, 0 HE 8a 
J.,lltOQOU(Jf va XQ'IlOtftOrrOLlllld xm 
(JLOU~UYLEL~ a8).llTf; YW T'IlV na
QanfQa [3EATL(!)(Jll Tll; AfLLOUQY~
xi); LXaVOT'IlTa~ (o11VaJ.,l'll, aVTOXtl, 
TaX1Jt'llta (JU(JTOAn~ xArr.) ESHtJL

XfllftfV(!)V [lu'CXWV (JUOT'IlJ.,lUTWV, U

VUt,oya ftE TO aY(!)VLOftU n Tll oQa

OTllQLOTllTa. 
['W LOY J.,lEAfT'Illn nou 8a nQo

ona8tl(JEL va (JuyxQ(VEL n; nAd
(JTf; J.,lEf)otJou~ HE nou O'llJ.,lO(JLEU

OVTal (JTllv tJLE8vtl ~)Lj)ALoYQaqJta, 

anoTEAEL (JllJ.,laVTtXO nQoj)AllJ.,la II 

TQOJ.,lEQU [lfYUAll nOlXLALa naQa[lf
tQ(J)v nou 6~a~tOQqJu)vou'V tallf.£

XTQLXU QEUJ.,lata n01J XQll(JLJ.,lonOL
ollvTat. 

Ol (JUXVOT'IlTE; nou uvuqJ£Qo
'Vlal (JE OtUqJOQE; EQya(JLft; nou a
(JXOAollvTm J.,lE TOV HE EVVEUQ())

~t£V(I)V J.,lU(!)v aQxtt,ouv ano ta 20 
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,-------_.. ... . 

. niVGKGC; 2 I 
To npoYPulJIlmo IlAeKtplKou epeS10l10U nou eq>0PI1008IlKOV oe OAO TO 010110 nou OUl1l1en;(xOv OTT)V epyoolo • 

A B r E Z Htl E>DaQaJtUQOl 
103HZ 102HZ 100HZ 149HZ 143HZ 213HZ 208HZ 200HZ!:"xvo1:q1:a 
0.7MS 0.8MS IMS 0.7MS 1MS 0.7MS 0.8MSAtaQxna m6q~ IMS 

navtlq 9MS 6MS 4MS 4MS 4MS9MS 9MS 6MS 
0.7/100 0.8/100 0.7/150 1/150 0.7/200 O.S/2oo1/100 1/200DEQlYQaqYrl 

\1£TQLXOJV OUOtoA(OV rrm.' axoAou lOWtT£Qa Ill" TnV U\jJTlAi) EVWOn 

Oovoav TOV nhxtQLXO £Q£OW\10 TWV YJAEXTQLXWV QEU\1aTWV OAWV 

TOtl TETQax£qJaAou Iltl6t;. TWV JtQOYQallWltWV EQ£8wIlOU. 


EJTLont; IlEyaAn JtQoooXil M8nXE 

OTllV EXJTCttoEuOn tWV oJTotlba


L£ mQlobo boxL~laOLat; :;tou OtlOV, (OOTE m xaTaYQaqJ0IlEvEt; l

rrQon'/i)8rlx£ nuv ~lHQtlOHUV. EYW£ oO~lHQlxE; OUOTOAE; Vct EL Vat a


rrOXAUOTlXa arroT£Awlla TOU nAE

XTQLXOll EQE8l0\101" XWQle; xa~llCt 


JtQOOW:;tLxi) EV£Qynnxl'! (J1.lIl~l£to


xi)· 
H ToJt08ETnOn Xat oTa8£QoJToi· 

non TOW atO~l(J)V, xaOo)c; mlOnC; 
Xat n JtQOOCtQ\1oyi) Qll0\1Wn taU 
buva\lo\lETQ01J. EYLV£ OU\1qJo)va ~lE 
tv; ObnYlEt; TnC; Cybex, XataAAnAn 

JTQoo:;ta8ua vct EC;OlxHw8m)'V Ta TQOJTOrrmnIlEV£; yLa T01JC; OXO
aTOIlCt :;tOll OU\1Il£1ElXav OTYJV £Q JTOUe; Tnt; EQyaolae; a1JTr]e;. H ywvta 
yaola 11£ JTQwToxoAf.o Tnt; EQ£tlVae; T01J wXiou \lE TOV xOQ\10 i)tav xo

niVGKGC; 4 
EpeuvllTlKO npUlTOKOAAO 

npOCTOllIGCJiG 

• xa8nQw\lo; - JtQoHOl~laoLCt TOU bEQ~taTO:; 
• TOJtOOfTnOn Tl},£XTQOOlWV 
• toJtoOhnon c ataOEQOJtOlnOn to1J aT0\101J OTO CYBEX 
• JtQooaQlloYr] - Qu8\1wn TOU b1J'Va\10IlETQ01J 
• ObTlYLEC; yla Tn'V OO)OTtl EXTEAWn Tn:; bLaOlxaULa:; 

npo8tpIIGVCJI'I 

• 2 uJtO\1£YWt£:; + 1 \1EYWTn boxLllaonxtl JtQOOJtaOfLa ow; 
600/SEC 
, aXL'VlltonoinoTl Tn<; x'VtlllY\C; IlE TO YOVatO OE Xall\jJn 600 
• 2 1JJtO\1EYLOtE:; +1 IlEYWTn: boxL\1aoTLxEt; WOIlETQlXE:; oUOtoAE; 
• mn'VEAEYXo:; Tn:; Oton:; T01J ato~101J, QllO\1Wll t01J bllva~toll£TQ01J 

EKTtAcCJI'I 

• EcpaQ\1oyi) T01J JtQcotoU Otll OELQa JtQoYQo.\1\1atoe:; 
• I MINUTE CtVamnlOTl 
• btUTEQll EqJaQ\1oyi] T01J lbiou JtQOYQa~l\1Ctto<; 
• 5 MINUTE aVanat'Oll 
• ma'VEAEYXOe:; TYJe:; OEOll:; T01J aTollou, Qv81lwTj t01J bWG\lO\1fTQ01J 
• EqJaQlloyil TOll onrrEQ01J JtQOYQo.Il\lCXtO<; X.O.X. 

niVGKGC; 3. To npoYPOl1l1OTO IlAeKTplKOU epe810110U 
TO onolo eYKOTOAeiq>8IlKe 11 eq>oPI10yf] TOUe; 

naQaJtuQot I K A M 

!:"XVtl'tq1:(t 
AtaQxua m6q~ 
nau6q 
nEQtYQaqJ1] 

105HZ 
O.5MS 
9MS 

0.5/100 

100HZ 
2MS 
SMS 
2/100 

IS2HZ 
O.5MS 
5MS 

0.5/200 

200HZ 
2MS 
3MS 
2/200 

rr/.(l xWYJtLXa OYlllEla rrou ola8£tEL 
OL£1JXOAUV01JV TnV £qJaQI.wyi) bl:;tO
ALxi)t; \1£00601J £Q£8WIlOU, YJ o:;to(a 
rrQotL\1i)8nx£ Yla TnV £Qyaola au
Ti). MlO nA£xTQooLa bLaOTaO£(DV 
Scm X 12cm XQnmllorrOli)Onxav 
'/La Tn OL£Y£QOYJ nDV \1U(ov. To Eva 

nJ,£xTQ6bLO torroO£1ilOnx£ Aoc;a 
rro.vw arr6 TO yovaTo XOVTa OTa 
XLVntLXa Onll£ia totl EOw Xat 
rrAatu xat to 0.1..1..0 OTO avw TQLTn
\10QLO T01J T£1Qax£qJaAou \1u, xo
VTa OTO XL vnnxo On\1£lO toU OQ
Oou IlnQLaLOU. 

Ta OXtw rrQoYQa\1\1ata HE 
JW1J bOXllla08YJxav O£ oha Ta ato
Ila qJalvo'VTat otov IHvaxa 2. 
Ana TEoo£Qa rrQoYQa\1\1ata HE 
OOXLllaOTnXa'V O£ aQx£Tout; orr01J
baatEC; aAAa EYxataAElqJOnxa'V 
OTnVOtlV£X£La Tn; £Qyaoia; (IH
vaxac; 3). OL ollvbllao~tOL K Xat M 
ilTav rrOAll bllOaQWTOL awOnnxa, 
\1£ Oll'VEJ££ La 'Va 11n'V £JILT Q EJtoll'V 
TnVa'Vobo TnC; E'VTaOnt; O£ U\jJTlAo. 
mt:;tEoa. OluJtoAoLJtol tjTa'V \1£'V 
WXaQwta CtVI"XTOL, aAAa EbwoCt'V 
rro},u qJTWXa CtrroTEJ,EOllaTCt. 

To WOXl'VTltLXO bu'Valloll£1Qo 
Tnc; Cybex U+, oU'VOO(1)O\1E'VO CtJto 
TO'V nA£xTQo'VlxOUJTOAOYWTll 
CDRC, XQTlOlIlOrrOltj8nx£ YLa TTl'V 
xatCtYQCtqJr] xnl Ct'VaAuoYJ tw'V wo
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niVOKOC; 5 
KM~aKa KPllTlP[WV a~lOA6yT'JoT'JC; TOU Ql08T'JTlKOU anou:Mo~QTOC; 

2 

3 

4 

5 

I 

TWV npoYPQ~~(nwv T'JAEKTPIKOlJ EPE8l0~OU 
I 

• no/.ll xuM UVEX10; EQE8wIlOe; 
• ouvU1:onrra yw noA.A€; mUVUA.n1jJEt; 

• IlL'XQn moOT]lLXn EVOXI.T]OT] 
• OUVU10trl1:U YLU UQXHE; muvuA.ll1jJEL; 

• oT]IlUVlLX'rj m08T]lLxn EVOXA.T]OT] 
• OUVU101T]lU yw A.ty£; ~tOVO muvuA.i}1jJEt; 

• IlEya/.ll m08111L'Xn EVOXA.llOll 
• OUVU101T]ta YLU 1 EW; 2 £nUVUA.i]1jJH; 

• noA.u ll£yaA.ll maOlllLxrj EVOX/.llOT] xm novo; 
• o£v ELVUl 6UVU1n lj mUVaA.lj1jJlj TOll EQE8wllOU 

Vla on; llO 1l0LQE;, £V(ll YW l11V xaLu OELQa Xat 6woti}llU1a uva
XU1aYQmpn tT]; WOIlHQLxi]; 01J ;tUlJOT]e:; lO J..Emow IlELasU toUe;. 
OTOA.i]; 10 yovaTO aXLVllTOnOLnOlj Tu 6la).ELIl~lUta JWlJ uvu<P£QOT]XUV 
XE OE ywvla 60 1l0lQwv, ana nl.i}Qll (2' 'XUl lO') 8EWQOllVtat L'XUVOJWLT]
£xtaOll. ~UVExn; £A.£yxo; twv yw n'Xa O£ bLaQXELU yw va EJtllQ£
VL(llV, fiE YWVlOIlHQO XELQo;, uxo 1jJouv lljV anOXUlaOtaOT] toU IlV 
A.ou80uo£ OA.lj tllv OlaQXELa IT]; Ota nQOT]youIlEVU <pUOlOA.0YlXa 
60xlIlUOta;. TIQLV uno lljV 1ono- tou EnlJtEOU A.ELtouQyLu (a;t0lla
8£tllOlj tWV llA.£XtQ06lwv YlVOtaV XQUV01l1uW nQo'COVHDV lOU UVUE
£JtlIl£A.n; xaOaQwllo; Xat nQoE Q0f3l0U ~lHUBOA.WIlOU, muvutQo
tOLllaoLa TOU btQ~WTO;. <pOb01T]OT] ~lE uLIlU xI.n.) 

~ELQa Ooxl~wonxt:iw WOXlvll IbWlLEQEe:; OOT]ylEe:; b08T]XUV OE 
nxt:iw Xat WOIlELQlXWV nQoona
8WllV nQollY£LTO 111; OLOXftEUOll; 
tou ljA.EXtQlXOU QEullato; (TIlva
xae; 4). H OlaQ'XEta 101J £Q£8WIlOU 
ntUV 7s IlE 1l110EvlxO XQovo avo
OOU, T] EvtaOT] T01J QEUIlU10; £<pta
VE ta 71.4mA±2.l (68mA-76mA), 

£vw T] 1l0Q<Pn tou naA.llou nlUV 110
vo<pamxi} tHQaYWVT] WOt£ va a
no<p£uYELat T] V£UQOltU'CXn nQo
oaQlloyi} 'Xat va £mlUYXaVnat a
JT01EA.W~WnX01£QO; EQ£8WIlO;. iC} 

" 
Ka8£ nQOYQalllla £QE8l01l0U E

cpaQllo08T]X£ Mo CPOQ£; Oto xaO£ 
atollO ~t£ OluA.ELIlIlU1a twv Mo 1..£
mow aVall£Oa one:; JTQOonaOEt£;. 
H XaA.Ul£QT] ano ne:; 6Uo OUOWA.£; 
XalaYQa<POVtaV YLU IT]V ava/.UOT] 
twv UnOt£A.WllatUN. Ka8£ OJTOU
6uonle:; bEX8T]XE OA.U lU nQOYQall
~talU HE o£ Illa 01lV£OQtU, ~t£ tll

OA.U 1U aTO~W, c1)(J'lE va OEXOVlat 
XUA.UQa 10V EQEOWIlO. EnioT];, 
10Ue:; TOvLoOT]XE on, bEV nQEJTEt vu 
nQoonu80uv va bouv IT]V €v6ELsT] 
TWV rnA OTOV EQEfhotn. oun tljv 
EVbELST] nUQuywyn; EQYOll OTO bu
VU~tOIlEtQO. ~ta bwotYIIlU1U nou 
JtEQlt,allf3avOVtUV aVa~lEOa ota 
blaCPOQa nQOYQallllU1U, XaOE 
onolJouoti}; USLOA.0Y01JOE 1T]V at
08T]nxi} anobOxn 10lJ Q£ullaTO; 
OU~l<PWVU IlE ta xQ l tnQlU nou £11
q;avi'Sovlm otO TILvaxu 5. 

AVaAVU'1 TWV u:ro'leAEupin:wv 

H XUA.U1£Qlj 1LIln tlje:; WOIl£1QL
xi}; 6UvallT]; Yla Xa8E ouv6uaollo 
nUQallEtQwv EX<PQaOtT]XE O£ ano
J..lJt£e:; nllEe:; EQY01J, QOJt1'le:; (ft.pds 11 
Torque), UA./,a xm OE nooooto E;tt 
1T]e:; ~lEYWtlj; £xoumu; OllOTOf.i}; 
(MVC) nou IlEtQi}OljXE O£ SEXWQL
on) OUVEbQLu '(W OA.Oue:; T01Je:; 
onoubaot£e;. fLa OLxoVOIlLa xw
QOu, 11 JWQouo(aOT] Xat T] aVaA.1JOll 
tuN anOl£A.EOllaTWV yLvETm 11£ 1Le; 
a;t.oA.t1t£; nilE; TOU;. Ot noooon
uL£; 1L1lE; MVUIlT]; nov WXUQ01E
QWv Q£UllaTwv, XuOcl); £ntOll; xm 
Ol ~lEYWt£; OlJOTOA.£; nov onolJOU
oniN ava<pEQOVtat O£ OXEnXn £Q

yaolu.'6 

H aVlXVEUotj tuN OtanOlLXWV 
blU<POQWV avallEOa on; lL~lE; E
V1aOT]; tWV WOIlELQlX(llV OUOTO
A.OW nou nQOXaA.W£ T] E<paQlloyrj 
TWV 8 nQOYQa~tllatwv HE EYLVE IlE 
Illv Bon8ELa tlle:; l£xVLXn; ANOVA 
(~tOVOU bQa!A,GlJ aVaA.UOll TT]e:; ~l£ta
f-l)..llt01T]Ta;, IlE aV£I;aQltjTT] 1l£1U
PA.T]Ti} to nQoYQullll·a £QEOWllou). 
AXOA.ou8T]OE Post-ho UVaA.UOll 11£ 
l11v oLablXaOta Student-Newman
Kenls. Ot mOavEe:; bW<POQE; uva
Ilwa on; LoxuQat£QE; 1l.£8obou; 
£QE8WIlOU, EQElJVn8T]xav ~lE ava
A.uoT] xata ~tlJYT] ~t£ lljV XQnOll TOlJ 
Paired T-test (Two Tail). Ta m0811
tlXa anOLEA.EOllala tWV .nQoYQall
lla1<DV HE aslOt,oynOllxav ou
YXQltlXa IlE 1111 naQa~tELQlxE; 11£

- .... ~.-.----------------------- --~--
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1ms O,8ms O,7ms 

P<O.01 NS 

EX. 1. LiIlI(ll(Ha Jfa).pov l(a! piyun:q (lOJfq 
U'C(litlrq~ (ft.pds) 

8660u; O::t{J); T] Kruskar-Wallis 
one way Anova by Ranks to medial 
test XaL TO Tukey's Quick Test. T£
1.0<; lO P<0.01mo8€l1'jeT]x€ aav lO 
fAuXWto €nLn€60 otCltwnx~; aY)
~Cl.vnx6tT]ta; y~a OAf<; n; avaJ.u
nXE; 6~a6~xaolf;.'J" 

AnOTEAEEMATA 

Po;rcrj Er:(li1/rq~ (TOR QUE) Xat 

(jul(lXEta ;rcalf.lov 

KaL an; tQ€l; XCltY)YOQL€; au
xvot~t{J)v ::tou €JUAEx8T]xav 
(lOOHz, 150Hz, 200Hz) T] aAAay~ 
tT]; 6luQxnac; na/c~ou ano 0.7ms 
a€ 1 ms qJUVY)Xf va oLaqJoQonm€L 
oT]~avnxu tY) ~Eywnl QoniJ nou 
xCltaYQuqJy)x€ ato woxlvY)nxo 6l1

va~O~tHQO. 

IILo aUYX€xQL~Eva. ota 100Hz 
T] ~EYWty) WO~HQlX~ Mva!l11 ::tou 
~HQtleY)X€ ~€ to r nQoYQa!l~a 
(1/100) ~TaV al1~avnxu !l€yaAUt€
QY) ano TOV !lEaO 6Qo t(()V n~(i)V 
lOU A JtQoYQu~!latoc; (0.7/100). 2:10 
OUYXQlOHC; XnTU ~€uYY) nou EYLvav 
avu~wa OTa nQoYQu~!laTa A XaL 
B, XaL B XaL r 6€v nQoEl{1J\~av 0Y)
~avnxE; 6laqJoQE; (II Lvaxac; 6). 

2:Ta ::tQoYQu~~ata ~ XaL E ~tE 
(JUxvoTy)Ta XOVTU ata 150Hz, Y) 
aUI;y)oy)Ty)C; 6tuQxnac; naJ.!lou (mo 
0.7ms Of 1 ms axoAoue~8Y)XE ano 
oy)!laVHX~ aUI;T]aT] TT]C; !lEYWTy)C; 

QOJtl'j; xatu 29 ft.pds (::tLvaxa; 6). 
2:ta t€AEuTala 3 nQoYQu!l!lClta, 6
rrou Y) auxvoTY)Ta EqJTaoE OTa 200 
Hz, lO e nQoYQa!l~a (1/200) EO{J)
010 ol1~Lavnxu ~€yaAut€QEC; n~EC; 
~EYWty)C; WO!lHQtXiJC; Mva!ly)C;, 010 
ouyxQwY) TOOO ~E TO nQoYQa!l!la 
H (0.8/200) 000 XaL !l€ TO JtQo
YQa!l!la Z (0.7/200). H aAAaYrlTy)C; 
bluQxua; na/.. !lou an6 O.7ms aE 

O.8ms b€v OUV06€Uty)XE arro (J11~a
VHX~ a11'1;Y)oy) an; nIlE; TY); !lEY~
OtY); QoniJ<; (II(vaxac; 6). 

fla tY)V ::t~.y)QEOtEQy) bLEQ€UVy)
OY) tY)<; OXEOy)C; avu~wa OtY) 6lUQ
xua JtaAllou XaL ty)V IlEYWty) QO
n~. m n~E; til; WO~HQtXiJC; 6Uva
~Y); nou xataYQuqJY)xav ano lO 
Cybex, X{J)QlOty)xav OE tQn; O!lu
6E; avuJ..oya ~E ty)v btuQxEla rra/c
~ou tOU QEU~CltOC; nou EqJaQ!lO
a8Y)xE (2:xiJ!la 1). Arr6 TY)V C'IT<' ..... Ci,_ 

yaoLa T{J)V 6f60~EV{J)V qJUVY)XE 6n: 
1. H XQiJaT] 6tuQxuac; rraf,!lOU 

1ms EO{J)OE oY)!lavnxu !lEyaAuTE
QE; Hilt; Mva~ty):; (1)YXQLnXU IlE 
n; 6tUQXH€; HOV 07ms XaL 0.8ms 
orrou EqJaQllo08y)xav 1110 uAAa rrQo
YQu~~Clta (P<O.01). 

2. Ot !lEam OQOL HOV HWOV TT]<; 
~EYWTT]C; Qon~; t{J)V o!lM(()v A 
(0.7ms) XaL B (O.8ms) 6EV JtaQou
otaaav OtaHOnxu oY]~avHxEC; 

6laqJoQE;. 
3. 2:11~avnx~ t1Enx~ ouoXEnoy) 

auv6En TY)V 6uIQxna na/,~ou tou 
Qfl)~taTO; rrou EqJaQ1l008y)xE XaL 
ty] !lEYWtT] QoniJ nou xaTaYQuqJ11
X€ (R=0.82, P<O.Ol). ME una AO
yLa, ~f ~uaT] 6n 6l0XEUUty)XE 
OTOU; EQE8l~6~EVOU; !lUE;, OAy) iJ 
E~OOO; TOU EQE8WtiJ, Y) EVtaOI1TI1C; 
WO~tEtQLX~; auatO},i]c; ~Qt811XE a
VUAOYI1 TY); 6lUQXHa; naAIlOU lOU 
QEU~nTOC;. aVE'i;UQTy]Ta arro TY] OU
XV6tT]TU lOU. 

Po;rcrj Er:(li1jJ'" (TORQUE) xat 

OVXl'Qr:qr:a (lEVf.lar:o~ 

lua6oXLxEC; avaAuau; T{J)V 
oTmxd{J)v rrou naQOUOlU~OVtaL 

Porn') 

165 164 

150Hz 

NS 

200Hz 

NS 

100Hz 

EX. 2. EvxvoTqra (lEvpaTo~ l(af piy!UTq 
(lOJfq UT(li1/Jq~ (ft.pds) 

(JlOV IIlvaxa 7, EOH~av on Xa!lLa 
oY)!lavnxi] auoXEno11 6EV OUV6EEt 
T11v auxvoT11Ta QEU~tatO; (Oto qJu
a!la !lHaI;U t{J)V 100Hz-200Hz) Ill' 
TT]V EVTaOT] TT]C; WOIlHQlxi]C; ou
oToAi]; nou axoAou8d. ~Y)Aa6iJ, 
01' xa~La JtEQlnt{J)oy] Y) 6LaqJogo
rrotY)oY) TY); auxvoTY)ta; TOU QEU
Ilato; nou OLOXfTf1JTy)XE aTOU; 
!lUE; 6EV EJIT]QEaaf OY)llaVHXU n; 
TL!lE; T11; Qorri]c; TOU THQaX€qJU
AOU !lUO;. 

LTO t6l0 aU~::tEQaO!la obiJYf'lOE 
11 OUYXQWI1 aVU~lwa an; TQU; 0
~M€; tl~WV !lEYWTT]; Qoni]; nou 
qJatvoVTaL OTO 2:xiJ~a 2. Ot o~u
010; aUTE; 6Y)~lOUQyi]8Y)xav !lE ty)V 
TCl.SLV6~l1a11 T(()V tl!lWV avuAoya 
~E TI1V qJEQouoa OUXVOTY)Ta TOU 
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HIV EvaQ;11 TWV ~lE'{lOHOV xm YQ~
YOQW\' Ol'OTO},(llV 11 OllXVOTllta EX

nOAwoll; HOV ~ll1'LXWV LVWV ~lJtOQEL 
va crBaOEL EW; xm m 150Hz yw 
va rrEOEL OE OUVTO[lO XQOVLXO bLa

OHI~w OE rroAD xa[ll]AOTEQa fJILnE
ba.23 LE oXEnxa naQaTEta[lEVE; 0

[lW;, OllOTOAE; [lEYWTl]; EVTaOl];, 

11 OllXVOTllTa ExnOAWOll; TWV [l'l."L
xwv LVWV bEV sfJIEQvaEL Ta 
35Hz'!.'" 

'Orrw; o1JvaYEtm ano ta nQoa
vacpEQO[lEVa OTOLXELa, 000 a1Jsa

VETm 11 01JXVOTllm EQE8w[lou EVO; 
[l1J0;, a1JsaVETaL XaL 11 EVTaOl] Oll

OTOA~; T01J. 'OTav 11 01JXVOtllTa 
cp8aoEL OTO fJILnEbo nQoXAl]Ol]; TE
AEL01J TfTaV01J, 11 EVTaoll Tl]; [l1J'L

x~; o1JOToM; ELVaL [lEYWTl]. IIE

QaLTEQW aUsl]OI1 Til; 01JXVOTl]ta; 
EQE8W[lOU bEV nQOXELTaL va a1Js~
OEL, onw; ELVaL E1JVOllTO, Tl]V EVTa

Ol] Tl]; [l1J'LX~; 0voTOM;. 
. OL Sugai et al. avacpEQ01JV OE 

OXEnx~ EQyaoLa T01J; on 11 buva
[ll] T01J nQooaywyou T01J aVTlXELQa 
oTaBEQonOLELTal navw ano Ta 40

50Hz, [lEywTOnOLELTaL am 75Hz 

XaL bEY aAAa~EL [lEXQL Ta 100Hz." 
OL Edwards et al. YQacpo1Jv on l] 

buva[ll] n01J avanTUOOO1JV OL TE
TQaxEcpaAo;xaLnQooaywyo;t01J 

aVTLXELQa oTa8EQonOLELTaL navw 
ano Ta 50Hz XaL bEV [lfTaBaAAE
tal [lEXQL ta 100Hz. I 0 Kramer 

n,aQaTl]QEL on bEV 1JnaQxo1Jv ota
nonxa OTI[laVnXE; bLacpoQE; Otl] 

Qon~ OTQE1jJl]; n01J anobLbEL 0 TE

TQaxEcpaAo; EQEBL~O[lEVO; [lE 
50Hz xm 100Hz. 2:ta 20 Hz, O[lW; 
l] Qon~ t01J LbL01J [l1J0; ELVaL oTI[la
vnxa xa[ll]AOTEQl].13 

LE OAE; n; [lEAETE; n01J ava

cpEQBl]xav, TO cpao[la TWV 01JXVO
T~TWV n01J EsfTa08l]xE bEV I;fJIE
QaoE m 100Hz. H EQyaoLa a1JT~ E

mBEBaLwvEL n; nQOl]yoU[lEVE; na
QaTl]Q~OEL; XaL OTO cpao[la TWV 
100Hz EW; 200Hz. H Qon~ n01J a

vaJtTuooEL 0 TEtQ9-XEcpaAo; EQEBL
~O[lEVO; [lE 100Hz, 150Hz XaL 

1';.f%T{J1%0 

f[}I'f/W,110 :ra{JEXfl 


m %a),VTf{Ja bvvanl 
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200Hz ELVal Ota8EQ~, xa8w; bEV 
a1JsavEtaL OUTE [lELWVEtaL [lE tl]V 
aUSl]Ol] Tl]; 01JXVOTl]Ta;, 

2:to OTI[lELO a1JtO 8a nQEnEL va 
TOVwBEL on, l] naQouoa [lEAETl], o

m!); aAA(!)OTE XaL OL JIEQWOOtEQE; 

oXEnxE; EQyaoLE; n01J avacpEQo

vtaL Otl] bLE8vTI BLBALOYQacpLa, ESE

.Ta~01JV Eva [lLXQO 0XEnxa bELy[la 
aTO!lWV XaL EcpaQ[lO~o1JV bLacpoQa 
nQwToxoAAa l]AEXTQLXOU EQE8L
O[lOU OE OQW[lEVE; [lOVO [l1J'LXE; 0

[lUbE; (n.x. TEtQaXEcpaAO;, nQooa
ywyo; T01J aVTLXELQa xAn.). EWL 
xa8E YEVLXE1JOl] TWV anotEA£O[la
TWV Ba nQEJIEL va anocpEUYfTaL, 
EnLol];, l] bwnLOtwOl] on Ta l]AE

XtQLxa QEU[lata [lE 01JXVOTl]Ta 50
200Hz EXAU01JV naQo[low; Evm

Ol]; [l1J'LxE; 01JOTOAE;, bEV Ol][laLVEL 

anaQaL Tl]Ta on ta QEU[lata a1JTa 

EPEYNA 

EX01JV XaL tllv Lbw XALVLX~ aSLa, 
[lLa XaL 8a nQEnEL va Aa~BavovtaL 

1Jno\(Jl] nOAAoL aAAOL JtaQayovTE; 
n01J xa80QL~01JV Tl]V EmAoy~ tWV 

naQa[lETQwv l]AEXTQLXOU EQEBL
O[lOU (oxono; BEQanELa;, xonwol] 

TWV [l1JWV, bEQ[lanXO; EQE8w[l0;, 
xAn.). 

Liux(!xEta 1ra).,llov xat XtVl11:tXO 

a1rOf:i).,UJlla 

H EVTaOl] OllOtOA~; EVO; [l1J0; 

bLaBa8[lL~EtaL avaAoya [lE tl]V 01J

XVOTl]Ta EQEBw[lou, onw; EXEL ~bl] 
avacpEQ8EL, aAAa XaL [lE TOV aQLB

[l0 TWV XLVl]nXWV [lovabwv (KM) 

n01J EmOtQatEUOVTaL. 19 2:TOv EQE
8w[l0 EVVE1JQW[lEV01J [l1J0;, [lE ota
8EQ~ Tl] 01JXVOTl]Ta bLEYEQOl];, l] E

vmol] Tl]; o1JotoM; 8a EsaQTl]8EL 
ano TOV aQL8[l0 TWV KM n01J 8a E
mOTQaTE1J80uv. 'OTav 0 oxono; 
T01J l]AEXTQLXOU EQE8w[loU ELVaL l] 

bLaT~Ql]Ol] ~ l] a USl]Ol] Tl]; [l1J'LX~; 
Mva[ll];: TOTE ELVal anaQaL Tl]Tl] l] 
[lEYUAUTEQl] b1JVaT~ EmOTQaTE1JOl] 
KM OE Em81J[ll]TE; 01JXVOTl]TE; EX
nOAWOl];. 

ME Baal] n; OXE\(JEL; a1JTE;, E

JIEAEyl]Oav OL naQa[lEtQOL TWV E

QEBwnxwv QE1J[latWv n01J XQl]OL
[lonOL~8l]xav xaTa tl]V bLaQXELa 

Tl]; EQyaoLa; a1JT~; (IILvaxE; 2 
XaL 3). 2:l][lELWVEtaL Ebw, on m 

50[ls (0.05ms) avacpEQoVTaL oav l] 

EAaXWtl] n[l~ tl]; bLaQXELa; naA
[lou n01J anaLtELTaL yw va Al]

cp80uv LXaVOnOLl]nX~; EVTaOl]; XL
Vl]nXE; anaVT~OEL;.lO IIOAAOL 0

[lw; EQE1JVl]TE; EX01JV XQl]OL[lonOL
~OEL bLaQxELE; WOEL; [lfTaSU twv 
0.1 - 0.3ms6,26,27 EVW aAAOL XLVOU

VTaL 0.10 cpao[la tWV 0.5 
2ms3,13,15,28. 

fLa Tl]V [lEAETl] a1JT~, l] EmAoy~ 
naA[lOU bLaQXELa; ano O.5ms EW; 
2ms (TEALxa 0.7 - 1ms) EYLVE [lE TO 
oXfJInxo on [lEyaAuTEQa noaa l]
AEXTQLX~; EVEQYEW; ELVal b1Jva
TOV va EQE8LOO1JV KM n01J BQLOXO

VTaL OTa Ba8uTEQa oTQW[laTa T01J 
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EPEYNA 


Aw\, OT11 blaQxna toll EQE8La~01J 

(I-lE'/U).l'TEQO~ XQOVO~ ECpaQ~OYrl~ 
HE XU.8E WOll~), 11 JtQo08Etll llAE

XTQlXi] EVEQYELa JtOll ~EtacpEQEtm 

OTOll~ WT01J~, <'lLEYELQEL tL~ EV tw 

Ba8EL I-lLXQi]~ <'lLa~EtQOll xm ~Eya

A1JTEQll~ XQOVaSLa~ XEVtQO~OAE~ L

VE~ TOll JtOVOll, ~EYEV81Jvovta~ E

taL TO DlloavExto m0811tLXO aJ]:o

tEAW~a.30 EJtLOll~, OJtW~ aVacpEQE

tm OE OXEtLXE~ EQyaoLE~, ta EQE8L

OtLXa QE1J~ata JtOll i'lLVOllV LaXll

QE~ ~ll"LxE~ olloJtaOEL~ JtQOSEV01JV 

LDLaLtEQE~ m0811tLXE~ EVOXArlOEL~ 

JtOll Jtllya~ollv aJto tllv ~EyaAll E

vtaoll OllOTOArl~ (Cramping and 

tearing feelings).27.28 I1aQo~oLa 

ollOXEtLOll 8a ~JtOQ01JOE LOW~ va 

BQEL EcpaQ~oYrl xm ota DLxa ~a~ 

aJtOtEAEo~ata, ~La xm ta JtQo

YQa~~ata HE ~E ~EYaA1JtEQll 

DLaQXELa JtaA~01J rltav ~EV JtLO Dll

oaQww m0811tLXa, ana JtQoxa

Awav xm LaXllQOtEQE~ XLVlltLXE~ 

aJtavtrloEL~. 

EYMnEPAEMATA 

H Evwoll tll~ LaO~EtQLXi]~ Oll

OTOArl~ JtOll aXOA01J8110E TOV llAE

XtQLXO EQE8La~o tOll tEtQaxEcpa

AOll ~1J rltav avaAoYll tll~ DLaQXEL

a~ toll JtaA~01J TOll QE1J~aTO~. 

Ta JtQoYQa~~ata ~E DLaQxna 

JtaA~01J 1ms JtQoxaAwav tL~ LaXll

QOtEQE~ ~ll"LxE~ olloJtaoEL~, Oll

YXQLvo~Eva ~E ta llJtoAOLJta JtOll 

XQllOL~oJtoLlloav QE1J~ata, ~E w

OEL~ O.7ms xm O.Sms. 

H DLaCPOQoJtOLlloll tll~ OllXVO

tllta~ toll QE1J~aTO~ ava~wa ota 

100Hz, 150Hz xm 200Hz DEV mll

QEaoE Oll~aVtLXa tL~ TLP,E~ tll~ QO

Jtrl~ otQE\lJll~ (Torque) TOll tEtQa

xEcpaAoll ~ll. 

H EJtLAOYrl DLaQXELa~ JtaA~01J 

1ms OllVODE1JtllxE aJto Oll~aVtLXa 

JtLO DlloavExto m0811tLXO aJtOtE

Aw~a Of 01JYXQLall ~E TOll; JtaA

~01J; twv O.7ms xm O.Sms. 

H DLaCPOQOJtOLllOll tll; OllXVO

tllta; TOll QE1J~aTO; ava~wa ota 

100Hz, 150Hz xm 200Hz DEv mll

QEaoE oll~avtLxa tllv m0811tLxi] a

JtODOXrl tOll llAExtQLX01J EQE8L

0~01J. 
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