Downloaded from http://journals.tums.ac.ir/ on Sunday, March 04, 2012

WA Gliso) 5 bl € oV o ladh & 093 Ylug S5 js Pl olSisls — (Siskslgs 0aSESIS - (95 (SRl g3

SHas (Sud 5l (65,8 S45 g 49lulS b ol by (Sloj bl owyy

Y . . PR . . PR .
Ol S pole olRuisly ( oiseslys 0uSulild ¢ gl g 38 Wiyl ulidsyl8-)
O Sy pale oSl ¢ pdSedle 0aSily ¢ pale Clip gt g Hlolinl =Y

S

S e ol a3lse 1,80 T L loys Glyyes plosl plSin 53 Jlo 5 55555 Sl el plol plEin 53 HI5550 3,8 45 SUKie alos jl doale
ol 3 (S Kb 35kur o dgdme |y (Bjyg 5 (Sujub Cullad aield g aslo Slie |y 51,8 5 Sloe €8> (SKind 01y Sop 45 Canl (ol ol GHae
SHbl g SMae a8 awyy - bl oo gdlaiel LB 5 LL (385 glo wyp diojls (Sd ol 1Ll a8)S 1,8 dslllas 550 ansiS Olddss )
5 s 38 Shal gy 9 (Sloj (bl (qwyp 4 pole Baiot ) e Il 03 SliES I ()l 53 Jgese () 93 (S I 2,8
CAEB Dy (s ol s dlae bwg gadg aluiS ot

Oyguo 4y cditbld €8y by legdlad (o by e oo 4 )b S glaan JBls oS Jlo Ve =Y o B 0 V0 Gaio opl jo :LQ,«;;,) 9 3,90
9330 v ol Cond D9 SS9 3] olisl bl 0gos b olisl (clys dudy gl 3505 0 dnnlyo olRiislojl 4 4L A (39051 ya 6505 anlllas 3,lg Lol
Lugio ¢ (gpar SPUl Lobbo osejl bwg Shbl S e 03,5 p)5 5 G duds jo chinl 3 a5 o plool awin K alol b oan auls
s SSgy o Ao (6 S0il0l Al g3 dx > B Ce g 0 LI b oy e e cMae SnSgn) S slS g lawgte g pgliiS S las
) G S Ll 08 (o by 2al8 58 e 51 70+ & (Jlgie )l gl 3,8 )38 aSilej U ey STl ool S5 (i
w;@ )‘)5 JL))‘ d)90 ID.,\Du o Lj)l)] Lfi..uo 9 uly Ja.w9~o 5)911.«.5)..5‘» Ja.wf.o 5§u~> JSJ9)J

g LAY TN G (Sand SS9y slalil b (VAS) s pas SIUT olide g (AP) ol bwgio « (APT) 5kis gl bawgie UL gt
b 0l ol oles g yoliiS ke 4y edg YU Siud 5l E Sboj bl e (SiSonl b yel)b b bl jo a8 oy lis adlles ) :d);“?‘iﬁ
IS ol g 29 A5 SS9l bawgs odd cd g 9 9litS (2bb olie (Std Gl a3l (o Ll (culidie (gloj Jobo )3 or 9 4S5 s
Sad S ) bl e (Stad 5l U5 &5 B8 s 290 uSe p MlS o (g SPUT (olio 3)90 53 ol el Csndsy g b Lawgito 2> ) sy
D92 ey ST (@YUl 3> > (S s Golide pl Jg 095 o8 )b (e (5> 5 039 b (2S5

Sl (S ¢ jabus ¢ Mae (Saud « oLbigals o8 5lg

(WA [V Vedlie (5 pdy \WAR/A/Y - :llis Jgog)
st 5 oS3 (bl S ¢ 5 55 oL g DU ¢ s Dl ¢ 3l 05 3 o OMAan 53
Email:aligjamshidi @yahoo.com
Aol

LS il cage b & (Kaud oy (F) Sjlucen Slie
OYMA] lou] el asly () o o559 (2d g (some
JLo 2 4 (B)305 (o0 35 (oByg Clodo g (29 9 (o>
Lodgw (Sloyd Sl ped b (B39 Sl yed (> pd (S &
Ao 3l o jbre > dn U S &S0l g 43 b ol
iojls (Siwd oyl I il 034y 3udod 9 Cou 390
Az Lo gy jl (s Sl )y gl

dLerw))J. 4 u‘}‘@ LQ(wa) u)‘ d\Lo.> )I Cawl 0 ool
LSy =l 3 S 905 o)Ll (SiSoial 5 (SIS gung il

plsl plin j3 )55 38 & (HSde abo |l
Ol b Gl Sliyes bl ol )3 Jlon g (8559 Sliyed
S olin el Mae Siud dlus ol d3lge 1),
SIS o0 a8 35 Selsd > 5l S1E (rdaw 4 1855
I Se s (Sud Db gy Siwd sl L
TSR PSR [PV R S I LS A I
Wbl il cglld el gy Has — (s 5 (Ssilie
(V) 235 Lais (Ysbo ©e sl Slgi o (Has (ol
Called o)0 Canl (Sen &S Cunl gaulied b clls oy oy
(V) 323 (595 Ak jg iy ke Wy b g 0BsS (o8
Syl Slas 8y (S 003y 590 &S Cawl oy,



Downloaded from http://journals.tums.ac.ir/ on Sunday, March 04, 2012

Y, ollseacs sms

S 035 asls g 4l UL jusee dlge ¢S 4y dliel
Jobo 55 g0 VASYY (40 048] ) den (Body Mass Index)
Pl 5l g3l dnle gl 5l B celo YF 5l 5 5 oo
e bid ol adlas 55 (1Y) B3ged il 5eFi bhys
3 Swd ob)l sl I (S 1 Sund (63,8 Syl
)I I (VAS ) Epa &5.“:1 uuL.mo )] oalazwl d““’” L)’I
dae b oy o (g I8 ke Voo e jlas bad o)l S (50
g S oS zud das (glize 4 yao (VANY) aimd LI
o duds a0 g jeed BB Sid Sas sliee 4 s
3 ok S g 28l 3909 511y )k S ugi 93 3 (g0
an Sl dw base b o pll (Sid [STgy ol
ol 5 amlie GlaSy sk Ligefl alS plosl (gl o9l
i) o iRk il 3 S e S o)l (o)l
o) s ookl (¢ SPUT olide 5l (STl ([ Sawd olime
coly ingeil sl ol w9 3930 dmlre gy (obie
i)l sl @Y 3 5 ol bl s sy ke

AV ) ol 0dd ol (S
alye Cog ya gl o s SWiS 93] (owyye
Ve b 2o Jgame coopun b 095 IS, 5l 0,8 255 sl ol
VOl & Cangliia gl g Gl 43293 (g9, p 4D )3 )9
9 yoluis )Sbb lwgie Lg).:fc)'l,\;'l d‘)‘.‘ A odlaswl 488>
Biodex (S Sl jiagelss | oy po o aliie o) Lowsio
Biodex medical system.Inc 4,8 csls system3
S yiadlS (ol ol culS s g by oS oy 05 o3l
a uiSIB as > Al ol e s dlae dlin SSy5)
SoyinslS Lolal ol Clae g il avyd Ve Caow
4 plul CuiS y jelaie 4 K pued dlae aluiy SSy5)
ALl dw bl 32)b 5l gy (i1 2 )3+) g9 Cumdy
P Feocepw b Jlate didn SiiSonl S pls
2 Sl dae ool Olg bwgio 5 5lisS 2Slas bwgie sl
Grots (oM Hlai 1ol 5 s (s AD (e (958
boawds 93 po p3 il pled sl o)) Jabe Cunsdy Sa5 00
oo dbas (oLl 5 o ela S0 an 3 YO 3 sieliS
S9) () $9ee Sldgie b Sy pp S jtuen 5 oy
sl 59y Sl b g dwbe () pu e dlae jolusS

SHae O35 w5 1) 353 (ol o)l g Lkl
3 ol 3 Jy—ame (Bo) 93 (S jl 93,3 S )bl
=y 9 S g 3] w1 odlawl Ll 0390 Slasise
Oligis 3 GMae (Sus p5l50 jglsS Sl ol
15 oyt Jold 48 il 4588 1,5 aalllas 350 (gOAeEe
oyt lS Sl 3 pgliisS duaslio o £) Mze (gloog,S
(A (Fas 5l dm oS = o gy (V) S i
ST obiie sl (o (1) (Sl am 9 (loj (0
ol 0ds o3l ST St e oy) el sy
Lol sl (epite gl JSSgn Geizmen (W)
US55 ol bl (VFABAFAYE) canl 00 ke Sind
el yl3)58 5 (VL Cusal Sl 68 0jluil sla by g
S asesl) seilsd s iS5 (o 4 bo i
N ]
Olaass (0 aS o Ui 3390 Slalllas oy y
i, (Tempora Stability) sle; oL sais plosl
ol i ) piaisee |l oais pMel Sh 00 pels
5 S 38 STl gy 93 Slej 2Ll ey p 4
St 2Lonl 3t Al e bawg gAg 5l oxia

Wiy 9 3190
=038l § (270 Ao gy 4 adllae oyl 13903l 390 148
Ot O s (50 51,800 (555 1 0903l 3L osesl S
By Sogo 4l Sl aie Jihs o5 Jlo Ve Y
plail cMae baos &) S e objys sleedld (4l
" dged 0950 D plool sy <8 b (39 g0 Jold 1y Slis
23035 oS dges hgy g Jleinl jd Cjge 4 65
Ly 355 Sobol a8 amwd o ;850 53l o 5l g eyt
9ol > Sy s Sl ey W lulyd 2ly g 038" el
WA o 03> &Sy

Shb Glie; SleMbl (gyglaer prp oellogls
S5l cpllogly oMl a0l g (60,8 Clasuie Jold ol
655 ol g dodo o) (s ( Boye (B «Su3dlgg
Pl 3l g 135 o S5 Sigejl S8y (e sl
2B sl oLl il &8 el Lkl L anle
L pgSllyss 4 Mive (izmed 5 0395 S (gl K o
Sg)h So g W98 I 55il5 poilsysS 555 Lg posless
5 03)S5 SBpas (as pluw S35 o 5 (Jaxe Clld g

WA Dl 5 juls € 9V o ladts & 093 Yl s (S5 32 Psle olisls — Stikiil g3 0ASEGIS - (295 (Kl 93



Downloaded from http://journals.tums.ac.ir/ on Sunday, March 04, 2012

5 29 sl il iles bl o A

YD) 1) Saslyy St sln [SSgp plon] Cr (ouolic
b S0 ol plosl oy o (Sind S5y ol (V.
Ol jols Baiod )3 adgl jolisS ST do 3 B 4 i,
ol (Sd JSSon il o ) S 4 ol
9 0% b iS5 slee S lgim ogMe 4 g ol
oS ol o slino 4 53y S5 1035031 5 a9l a2l
olul ot 5l (yle plie a2 U Glom I3l S e
3)90 peblie yuS pis Gjgo )3 500 Ol & Aiud (655
Sy iomw K 5l alols @l ¢ ione anld s
(Ssod (3o Sline 4 (pizmen (V4) B> b3 5 oLl
Sbgioma (b ploxi ey ol dlols Sl g
(¥Y) 28be oloj Jsb )3 )%

Odsl il anlie Cogodw by I S e
23 sl jglaie 4y 5 ol 90l plosl 31 2 gy s dual
g SetS gl o b Syl (oLl plosl g g0l L
49 Cag 93 ) omllogly 31 Gy o ol g0l el (ol
SetiS ol (2L W) o0 )18 (2bj)l 2)50 e S dlold
Ji a9 0 ol ggefl Sluly ol 693 2 0 VAS
el o Joo @303l 5l Sowd jlaw g (Siws

L sl g s

Intraclass Correlation g, jl Guis (plp
Cawd & glaodly oo 5 4500 jelate 4 (ICC)Coefficient
bl (Sws jl S el ond odlatul Lol 905l 5l eal
(AP) olg Lsgio 5 ZAVS (APT) ki8Sl busgte
USsom sl J) dm Casl o3 ZEVIA VAS 4 ZAV/E
ol bwgie 9 ZOVA 5liS Slis bwgie ol (Sius
Ol odel Cand 4 @l cplply g ZA8/5 VAS 4 LYY
IS oly lawgie g joluiS Sl hwgie (bl &S b
239 JSSon ool sl il dw I i (S USS5n l2
Sy MalS S3) St e 59y 32 536 ol Lol
sty JB ol 4 (Sus jlan VAS oLl n odp
oledd Jouo) sl 039y (s JSSg plosl I S8 I juiey
(S

ARGV e« asgio 535 0% iy (6 S5 ppolio
Cowl o i85 a3 )3 Vb sl (623,55 A 1 5YL o Y
(™)

L olwod Il p 5 (295 59y 3l sliS Sl lawgie 353
e 4l e (e g b olg5 lawgie 5 ple (g8 23y
Sy
4 Ss Sy dame (90jl 5 (Swd JSgp
o Sl elie Sl S o) dindy GBI Cpe
b S et e S yiails S opl aidas w5 9 o)
b ad o diwlgs ol8l 5l g adl o asp e G
aahl ol b oy o slee dinde g o g Culy slosliil
w gy o ke das 4 bape () (90s g &5 0L
sgltS pSlas 223 0+) Sle 5ye 5l 5 ol 0 0 2 b
plool 1y 55 3,8l 331 aSil el 5,5 8 (alas
buwg joidge (eild odmliv olyeny (oM Gigdd iad
Sigail b (ysal aails g g9y 85 o Dygo Sige]]
Oled 40,8 aSJls > colypuol adb £o A5 0 pMel
Eord pMel by cudls J8 olws Jaio 55y » ©jpe
SOl 5 a5l b oo caly (sleedlii ploc] Siges] g
Gy dae jgliiS wShe wo)d 00l S a4 5ldS saoxe
46 5o ol dlopo ds (i ad (o0 LS 50 pow 5 ped b
dus o (S Dbl 9 JSTgp LL 5 e b oo 03> c il
ey dle dindy S5l S o g R
bwgio g 55buiS Slis lhwgio ddoe (65 0310 (gl o)y o
Ol A (o0 plsl 8 als o il ) o jlep dhas oy
ool bame (Ss 5 LB als o alo 4y 35 STl St
A o

(Std dbnl g L)l oS sledyy Gbe
oohe ol bl sie 4 ojlsan (o3l)) ol ;) oslizal
Ssis 4 s b g ST ool) Lol 5l eslizl 5 sl
a3ls b 3kl gy 4 S 008 oS ke
dpd s olal jl  Sws sbol jslate 4 (YY) Cunl onis
s jolal Jus 4 (Sws & (6)lse pd b oolitu]
bl o oles 5 cliwe ol o 5 o3l 93 bl (MVC)
Jor w8l Ade ) AL wmle bl gl 2yl
buwgio @lypuss 5 (aios pl 50 (YY) Col Shie (Sus
odlawl (S ol jelaie & lei laweto o yolidS STas
o S Seoln palesS Sl Sl WS
ExSolul e (nON invasive) by e sla i,
(V) Wl Hles 4 (IN VIVO) o155 il > SMae ol
a3 4l 3 a2 £ G g0l Pl g izeen
Syl S guuﬂ; slegs pu 51 eolasl &5 |)_3 W A8, §

WA Glio) 5 bl £ oV o lash (& 093 Yl ug S5 32 Pl olSisls — (SHkslgs 0aSESIS - (95 (SRl 93



Downloaded from http://journals.tums.ac.ir/ on Sunday, March 04, 2012

Q| olisan s pam

S5 (S 9 )gidS glowliio S (ICC) gy 1 SS9 lire Sl poile (ko alio 1) 8)lows Jgor

S sime paw ICC 093 duls

Jol dmd>

A38) obebe 352> S Sl it Sl SlyplE (5 Sle
(us)mf ......... L)J)-un.a)) o
oo AE (XYY o RF/Y) VVIOYE YY/¥5 L /FYE YA/-Y Sid ) B ekiS sl Lgie
(APT)
¥ DD (=WYoo ASIY) DOIYSENS/AA DFIV-EVVIA S ) sy o
oo AV (BYIY e ADIY) OY/OYENF/TY £ I¥Y TANAD Sd ) 3 o Lasgie
(AP)
ooy SEIY (¥ A AVIR) YV/sat a/Aa YASEEIY/ ¥ S ) sy o
by fe (Hgs
AN |75 S o R— AY/Y) Vo £ \V/YE (VAtAVAVS s 3l b Sl e
to ke (VAS) sy
deo U RenfNA) AfSE A WEFRWR PRI a

dlae g (Sd e 4 2y (exertion) suJg
S5 g Sl blatwl 30,8 Jle 4 g sl cglate
205 oW Slas 5l Ylais! g 098 0 s Jlod aliae y
ISgy 263 Cunl Sas Cuwl 03,5 odlael olail plool
2 Folaie Wl (s Sl am) ise Ol Siws
3 Gglas 1 b Wlgs o el cpl a8 Al ansly Swsd sl
Al ilises dul> 93 )3 38 (S90)h g (seu 9 (Pg) Ll
P ySeilul gy J b (S Sy 4l Ly
sl o8y o &5 porde cpl 4 adbie a5 3)lakil
Mol os slow] (Siwd i 905l lawgs g, s
@S 3,8 bzl 6650) Hlge YU (68 dw jl sl LS
P Sad lam ol g glidS elde b S gpl oS
(w53 b lawgie) s 50mb s pd)hSo L el 6 oloj Jsbo
Ao obb e cle pen 4y AL o (s ioviw ly
Cpdo)lySo b dunlie o Bl oyl ol adl gals s |
9 Ol SESonl oyp & Wl ol (Ss ) J8
b ol el g s 235 08 o8 4 gkis
Oy (S abul 3 Slal gy cans b (60,8 @l

ol Gloj Jsbo 5
Sy ojlul 4 Coi | (ol donis ABL (o (S
bl (lisn (S5t U5 S (s o3l 5 K y)
U5 ke & 395 b s ine i 5 09 ol ol ()
P Sd Gl 5l Glaise; 08 (St S5y el )]

& 785 4 9 Sy
» P VAS g (SeiSopl sbpelly 3o ool
SS9 el j1Jd LG s gpSejlal b g and>
B sy ojlal JSSgn cnl sl jl g S g (Saes
oISl 5l oy SIS o 5 (b)) pokate 4 (Sl
VAS ;5 SiSopl oS Jals 3l cpl 45 039 (55
@ S JSon lel s s pSeilsl Jy Libs
S Jh s Jlpl el LbL g o SIS o skt
S Gloj Aol b gy p ol izmen ol g (S
S 2 e Gle 4 E8S Sygo el Ll 9 o an
I8 e VAS 5 SaSonl oliws Sloj pdy )L
@ @lo 2S5 )3 ey 390 (S Gl dm wr g (Std
aallae pl 0 (SaiSon! sl yelylb b bl jo sdel cawd
J8 SS9l olkuwd Sloj sy JISS ol 4572l plis
O 5 4ol &S wmd e ol 4Bl oyl dg VU St
Olej Job 53 w2 g dud> 2 53 LSS )l 53 )3 o 0l <8
h Glisios @ls ggdge cnl aidlioo bl (owlide (ain )
IS g culie )R] StsSol pogolus aad e (it &5
@l oomen 9wl OhISS550 3Slas b lp pdy
@Yl e ) olues ol (abb g aly) & ) Sliios
@bl (Sl s a8 e b (YAT)S e 515
2SS 36 SetinS gl 5yguiaS] ol g 59lidS (g S0l
ol Ulse 939 53 b basgio > 53 60y LS5 (al Jg 092
Olie > Gl ol dl il (sl S 4 cens
DN s e 1l gy Jelse I (36 Sl e 2L



Downloaded from http://journals.tums.ac.ir/ on Sunday, March 04, 2012

w5 29 sl sl los bl o\

iy p &5 opl Gl oplp b Al gl (s
S sl sl s @28 4 SeuSonl & o8
Ol & VAS Jg adbiee L 5 ndy S5 o)l (Sas
am Giois 5 b)) @l bl g G35 b sl g)bne

il (Snud

sl sl g Al mdge b @ 5 b b
ool cpl oLl lise Lol adl atdly  Siws S jl sy
4 Yleis! &5 ol 039y (St 5 L ) iy Siud 5 dm
ly (S 3l o yine S (Siwd | dmy 38 a8 Cunl oyl b1
Ll coenl sximy i Wl o ol ol &5 5,5 0y

sbol I 8 VAS ;) sl (familiarization)  ¢jle

REFERENCES

1. Bompa, T. Theory and Methodology of Training: the key to athletic performance. 2nded. 1990. Dubuque: Kendall /
Hunt publishing Company

2. Asmussen, E. Muscle Fatigue. Medicine & Sciencein Sport. 1979.11: 313 — 321.

3. Fitts R, Balog EM, The effect of intracellular and extracellular change in excitation contraction coupling and skeleta
muscle fatigue, Act physiol. 1996.156 (3): 164 — 183,

4. McComes, A.J. Skeletal muscle: form and function. Champaigne, IL: Human Kinetics. 1996.

5. Schwellnus M.P.;Derman E.W.;Noakes T.D.Aetiology of skeletal muscle cramp during exercise: Anovel hypothesis.
Journal of sports sciences. 1997.Volumel5:277 — 285(9)

6. Kellis E. The effect of fatigue on the resultant joint moment, Agonist and antagonist electromyographic activity at
different angles during dynamic knee extension efforts. Journa of Electromyography and Kinesiology, 1999 (9) 191 —
199.

7. John Wiley. Muscle fatigue during concentric and eccentric contractions. Muscle and Nerve, 2000 (23): 1727 — 1735

8. Kellis E. and Kellis S. Effects of agonist and antagonist muscle fatigue on muscle Co — activation around the knee in
pubertal boys. Journal of Electromyography and Kinesiology, 2001 (11): 307 — 318

9. Pincivero D.M. and Campy R.M. The effect of rest interval length and training on quadriceps femoris muscle. Journal of
Sports Medicine and Physical Fittness, 2004 (44) 2: 111

10. Hemmings, B., smith, M., Gradon, J., et a. Effects of massage on physiological restoration, perceived recovery, and
repeated sport performance Br J sports Med. 2000. 34: 109 — 115

11. Tanaka, T.H,. lesiman, G., Mori, H,. Nishijo, K. The effect of massage on localized lumbar muscle fatigue. Comple and
Alter medicine. 2002. 5:2-9

12. Dawson, L.G., Dawson, K.L., and Tiidus, P.M. Evaluating the influence of massage on leg strength, swelling, and pain
following ahalf — marathon. J Sports Sci and Med. 2004. 3: 37 —43.

13. Wojtys. The effects of muscle fatigue on neuromuscular function and anterior tibial translation in healthy knees.
American Journal of sports medicine. 1996. 24 — 25

14. Griffinl, Garland SJ. Ivanorat, Gossen ER, Muscle vibration motor, unit firing rate during sub maximal isometric fatgue
in humans, J physiol 2001 sep 15: 535 (pt3): 926 — 36

15. Frasers f, Janet voke. Fatigue depress maximal in vitro skeletal muscle Na (+), K(-) ATPAS activity in untrained and
trained individuals J Appl physiol 2002 nov, 93 (5) 1650 — 90

16.Yaggie, JA, MC greor SJ. Effect of Isokinetic anke fatigue on the maintenance of balance and postura limits. Arch
Phys Med Rehabil . 2002; 83: 224 -8

17.Hunter, A.M., watt, JM., Galoway, S.D. Effects of lower limb massage on el ectromyography and force production of
the knee extensore Br Jsports Med. 2006. 40: 114 —118.

18. Mancinelli, C.A., Davis, D.S., Aboulhosn, L., Brady, M., Eisenhofer, J., Foutty, S. The effects of massage on delayed
onset muscle soreness and physical performance in female collegiate athletes. Phys Ther in Sport. 2006. 7:5- 13.

19. Dittnera, A.J., Wsselyb, S.C., Browna, R.G. The assessment of fatigue: A practica guide for clinicians and researchers.
J Psychosom Res. 2004. 56: 157 — 170.

20. Ahearn, E.P. The use of visual analog scalesin mood disorders: A critical review. J psychiat Res. 1997. 5: 569 — 579.

21. Vollestad NK. Measurement of human muscle fatigue. J Neuroscience Methods. 1997; 74: 219 — 227.

22. Janet L., Taylor E and Butler S. Changes in muscle afferents, motoneurons and motor drive during muscle fatigue .Eur
JAppl Physiol, 2000 (83): 106 — 115.

23. Warren, G.L., lowe, D.A., Armstrong, P.B. Measurement tools used in the study of eccentric contraction — induced
injury. Sports Med. 1999. 27: 43 — 59

24. Devir Z. Isokinetic testing and clinical applications. Churchill Livingstone, 2004.

25. Larsson, B, Karlsson S, Eriksson M, Gerdle B. Test — retest reliability of EMG and Peak torque during repetitive
maximum concentric knee extensions. J Electromyogr kinesiol. 2003. 13 (3): 281 — 287.

26.Brown LE.Testing the Spine .in: Timm KE ed.Isokinetics in human performance. Champaign: Human Kinetics
;2000:PP 6,7,27

WA pliso) 9 jwbls € 5V o ke & 0093 Ulyuas S5 32 Pslc ol&iusls — Sikslgs 0ASEBIS - (95 (Sl 93



Downloaded from http://journals.tums.ac.ir/ on Sunday, March 04, 2012

‘\ U')N}L’n.wb

27.0chsendorf DT, Mattacola CG ,Arnold BL.Effect of orthotics on postural sway after fatigue of the plantar flexors and
dorsiflexors.J Athletic Train.2000;35(1):26-30

28.Ramsdell Km  Mattacola CG,Uhi TL ,Mccroy JL ,and Maone TR . Effect of two ankle fatigue model on the duration
of postura stahility dysfunction , JAthletic Train ,2001;36(2):S 32

29. Burdett R .G.,Van Swearingen J.,Reliability of Isokinetic muscle endurance test .J.orthop Sports Phys Ther.1987.
8:484-488,

30. Finch E, Brooks D, W.Stratford P, E.Mayo N. Physical Rehabilitation outcome Measures :A guide to enhanced clinica
decision making . (2™ ed.). 2002 ,Hamilton,ON :BC Decker Inc .

31. Domholdt E. Rehabilitation Research :Principles and A pplications.Third Editioned . E Isevier Saunders .St.Louis,Mo;
2005

32. Brown, L.E. Isokineticsin Human Performance.2000. USA: Human Kinetics.

WA pliso) 5 jaals € 9V o lasts & 093 Ul s (S5 32 Psle olisls — Siksilg3 0ASEBIS - (295 (MKl 93



Downloaded from http://journals.tums.ac.ir/ on Sunday, March 04, 2012

[Type text]
2 “! Modern'ReRabilitation/\VVol.4 No.3,4/2011

Temporal stability of torque parameters and induced perception
following muscle fatigue
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Abstract

Background and Aim: Muscular fatigue is common problem that an athlete faces repeatedly during sport
competition or therapeutic exercise. Undoubtedly, fatigue affects the precision of subjects’ performance
and limits the range of physical and sport activities. Muscle fatigue advantages and disadvantages have
been reviewed in many previous studies. To challenge this controversy fatigue evaluation requires
reliable, stable and precise methods of analysis itself. Researches on muscle strength and subject’s
perception of fatigue have been done in many studies. Therefore; researchers in this study focus on
temporal stability of both subjective perception of fatigue and produced muscle torque after fatigue.

Materials and methods: Fifteen healthy female between 20-30 years of age, who at least had some non-
professional light sporting activities once a week, volunteered in this research. Each of volunteers was
evaluated in 3 different sessions. The first session was to familiarize the volunteers with the Isokinetic
tests. For the main test, each of the volunteers was evaluated once and then after one week interval. At
each session after warm up, perceived fatigue was measured using Visual Analog Scale. Then Average
peak torque and average power maximal concentric Isokinetic of quadriceps were measured at the
velocity of 60 degrees per second. To perform the fatigue protocol, subjects were asked to perform
successive maximal quadriceps contractions until the three subsequent quadriceps torque output drop
below 50 percent of maximal torque output. Afterwards, for re-measurement average peak torque, average
power and perceived fatigue were evaluated similarly.

Results: The interaclass correlation coefficient (ICC) of average peak torque, average power and visual
analog scale before performing fatigue protocol were calculated %81.6, %87.4 and %47.9 respectively.
The repeated ICC after fatigue has estimated %59.9 ,%64.4 and %96.6 respectively.

Conclusion: This research demonstrated that Isokinetic temporal stability parameters were high before
fatigue. In other words, both torque and power are reliable in two repetition times in a session, as well
after one week interval between. After fatigue; the stability rate of torque and power recorded by
Isokinetic were repeatable and this repeatability has been moderate to high. However; VAS showed a
completely opposite results, in which before fatigue the stability of imagined local fatigue perception has
been very low and was not significant, although after fatigue the VAS showed high repeatability.
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