[ Downloaded from jssu.ssu.ac.ir on 2026-04-21 ]

[ DOI: 10.18502/ssu.v31i6.13478 ]

)23 FRAVA FATOL | PRRw TR ) O3 (Bgho Sl (S pale oIS Lhdgy (oode alo

\’F~T/~T/TV:UZ:):&:, é))b \F.Y )9))@.3) ‘UL":) O)Lo.& “S.g.,‘smc)gé

oM oS3 58I Cudled diold g3 Wbl 43 g T 40 s g0 il
S 3058 501y b Cudg 2 S 1418 O B 48 il pluit
b (o 3T 45 axdliae

\ . Y ENERL: . \
0oy o8 Loy o ool p (o ¢ 5y el il

155 sy gy oy pol addlls e 1 el Sl pluil sleadle o gl 5 (S S sl iondio
91 8 y0ly b cudgm b slls ol 3l o gliow plasl Wilae S S cdlad assls 5 bl g
dgei 0 Ll (bl 5 ymides Oy &5 35 b lolS addlls g5 5l ol haghy ey (B9)
Aol Ol dedas O god (Wiog Cudsp b hile a5 oo )l Bame oKiils seiils YO ol jol> yiagh s bl
plail odlas (S Sl adled ogr Jlo VA-YO Lo Sogesl (s aiels .0u28 5 gl 05,5 dw ,0 okl g (gglae joboas 5
Jelos cdlns S gl anliy 5l eolatnl b 81,5 gilog iSUI (glaosls .ol cod (B1)5 galeg mSUl oKty aliwgay Sl
3l SaS ey Ggydis crhind 3031 5 )5 5Tl b il ly Jelo (9031 Sl laosls il gl eizman s
A oolazwl P<+/+ 0 (5, sxo zlans o SPSS version 16
aw ;0 (P=+/-¥7) gaas g P=2/++V) 3l sligs oac codlad 09 5w )loy ol Sl as ols oylis ol gl
e o8 015 (5 (el s gl 1l 5o sine IS il 3,55 56 o S 5 bl T 45 2505 05,5
P<efe V) Gl g @=F10A P<e1e 1) ST 50 0 j03 09,5 50 905l s b diaslie )0 (03T s j0 (51 glge alac
30 0905]im 5SS gdes abac ol pien cadl Solosire il ao ) VPIEP o YE/- Y s 5 4 (d=YIPP
VA/N g YV F Sy (A=F/VF ¢ P=+ /- FA) wbls o (@=F/AA P=+/-FV) OT [0 o 105 09,5 10 g0l in b s lio
LBl (gl g ]38l as yo
S50 cdlad s (6T STl L aglie 1o O 5o G ed 45wy o0 S5 @ ST o3Il (e ez g3l (5 S A
Sl ALILS (5 i gdend g S50
b0l by sl wdlas (S Sl cudlad will 5 ¢ Sleyo ] sguadS sbojly

IRCT: 20190302042881N3

181 o Sl pluil wilas (S sl codled ails y wililyi g O 50 Wl pai 1 Ls ) 0l5 008 cmme G0ty cauall 5m 1E L)
SYAY-FAF

Ol w2l (sl Gizmo slEEil> ( wlidily) 9 (S )5 pole 0SS (b jss ST9)92 jud 09,5 - )
Ol (o)l (sl Gixe o&sls (ewlidily) 9 (s )5 r,h‘- 8IS (o9 SwilSoga 09,5 -V
PV NPPY: s oo DArghamadi@uma.ac.ir : Sug Sl Ca e+ AV OF « DAPYA 2 ali £(J ghumo 535w 93)3%


http://dx.doi.org/10.18502/ssu.v31i6.13478
https://jssu.ssu.ac.ir/article-1-5966-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-21 ]

[ DOI: 10.18502/ssu.v31i6.13478 ]

RULS LN ReL i -

by g Slo b &S 095 90 G (el = (Slu 5 Sl
u.uj.@ 5&5)0‘) ‘ali& lJ u.m.a.sjj.v M)LC B (V) Cnl g_JjLQ.a.a
Gl 5d gsee w3l R Ojg Jes 5l (B s B
ol Js g Sedies ly b @S 4 ol s I
O 3l S (6365 g esls S8 pss b ST an gl
L S5 paddlo a4 i S8 oS (pl oS )0 09,00
u.uj.@ o..\ﬁ)‘odf_; &.J)La& )| QSQ"'\:’_(;LM alac .)9.....»‘59
P ;3 (b jsbas 935 (o0 hnd jlrs alae (pl L S
2 ORely b (Sl el (g 5l Jol (g5, arily s
alac ans Jdo a b Codgp slpls o8l jo sl Lo,
Oy Sl EMlas 09,5 (A) whoe 28I (olod - Sl
O 9 S O B o G Sy dlae ez
Jate 00iiS 5k g alae Lz ol el oul LSCis GL'}L)
@I Coenl SIL paidgn syl Sl s (udely (o by me
Ob o ey Dae i ax e eldil ol Sl 05
& y08 GT JLs 4 g ouls lade zolaw abSHop 4 s
i e el o ke () i 4 clla
y WLl L bl @i (D) 0500 b g Jade
@ a5 0gd oo ae sl 5L 4 e Sliz plusl Jolas
el BL 5 Gl plal glaasle 550 4 jzmie o Jlis
Sl b g wml anils m850l) aile glodg, Cudled (50,8
Ob v ez ©las 09,5 w)lsp o gl Caas a4y S99
doe @ (o) G &5 > 5l Sl Gl Sl i
(asle gud (ya) pllo o3l lal s o )0 a8 Wl e
Sl (5?)[5 e ) s ‘:Jélo O alae cdled e
Gl ol 5 cemlis ol (il a5 Cenl Sgpie SlS (1Y)
5B 00,5 &3ly 50 wlgioe 5)lrial ol dgmp b 2alS
b (Seilage Gloyeiie n willy 5 Of o ol
rgitygn b (Seagll Sglite sla sl L o3l Sz

b3S Sliiss @l (VY10) Conl a3 S 15 iz

\F.¥ )5-1)@ ‘J'.& a)l».& u..if. 9 ™ 0)9°

Sl o cd asinly Jolie (o Fpe 5l L e Jate

O 039 3 Salem 53 (sogee sl G185 Jake ol (Sengili]
g O oM iyl Jed 5l lacadld o ol s s
@l g Jabe g o3l (55 59 45 (nl 4 Az Loyl
Jolae o yimdyel 51 (Ko W il o JEl (oo el
Vb Sels cownl 5l Cya Glas g e0g Sl pladl
a0 50 Wlg oo b e Juate jo Bzl (V) Canl o655
e gdm Sl 09 8 ely 2l (0wl g ol
Ao |y gl g g 8 0ly b o Sl SIS als 4
O S (oS eald g g s @jei 5 a2 e 5l goanie
wolyyole dsjle G by Cudgp as)le (V) Wyl onge |
() lgz 55 YA B7FA 5L Cogs £o0 o (F) ool
Slsreal BT L olpen a5 conl b 3l = Jsb usd talS
as 09»4‘50 OMT):: 9 JaS‘SQ ‘J.u o8l L\ 6J.'>|é G‘a.u L 6SU
as)le opdleay il olyem s, lial Lo oy b wilgi s
Lo cdel a5 ol glow plail gleas)le 51 SO L cpiads
Jdo 4 a5 0gd o samline L ze Jaie 0 sel,SL
39 Slogn Ol 4s3 2 (B) el (SilSegn Ol yss
Gl o5l G gl o s (Saaes b g ool
Sl Sl b pidgn as)le @l sl3 (7)) was
Sl o 45 Wigdoo b e 5 b 4o Seloger slosel 5T
ol osd 0,8 o,Slas o SeilSagy loaliis e
SoiS (le 0,0 (Juil il 0,0 4 e b altee
dojle plply 9995 oo g o 0lsS (FULS (S an
5 S plail glacew! 5o 4 e Wiy e Cudgn b
odlae (Sl cdld i 4 e Yoo 4yl jsboay
Caol Sggin WalS” (5, loial ol oy Sorodl (ol 105 ,5
Slpe cou hagh 4o (Vo) Les 5 ol (0)
Jloy g Blo b @S glylo ol 8l jo o8 > S 9 Sl
Gslss Idlac (SO Sl codlad 4 wioew, ases cpl @

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i6.13478
https://jssu.ssu.ac.ir/article-1-5966-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-21 ]

[ DOI: 10.18502/ssu.v31i6.13478 ]

R P B e R
e Jeily 5 (i yd ol (951 590 55 S
Ol iz lp &5 (V) wesee &l (55> woly
Coype Judo 4 008 o oolaiul Sbow plal jo olposs
S oal s WU L el oo anieeS 5 ol )0 (npel
gmime ol 50 (5508 ayed Sy ol yo willp I eslazal
el 5l sy 5o Sluyed al &5 (nl g sdise
stz S Dl ) lrial ol 5l G50 sleaye 5 (dlas
LT a5 ol g cal @ ol JUs &yl Goiw il
odlae oS cdled asels 5wl 5 ol 4o ol e
Sl Foe 538500y (b Caisn s sl Bl s Sl gl
3 Sl yed Sl gy p pol gl 5l Sas g,cnlil €5 L
2 Sl plasl wlae  SoasIh codlad als  aibls 5 O]

g X8 jely (b Cudgy sl slyls o 8l

Sogoar o5 o b @bl e 5l ol ek

JHley aazgl 88 plnl aBill 5 (o2daed
A 5ol B o 551 185 FO aiges o= G*Power3.1
(YY) 055 Lol [+ (6,5 cme lans o A g,Lel )55 L
rp Olsmils Sl a8 Y0 ol tagh bl anmlr
Jolis pol> iagh (g kel diges g (Loo)l Game olSiils
YO g aislo b (o)) Bame oBiils py (gemisls FO
Gegi ol 5o Aldbls 5 anedas jsbay a5 wise Jlo VA
25 tred 05,5 s > (Bolai jsboay Lo ogesT win,S oS ya
b oly g i S s Sl b e
b gogasl (oled yip sl olsiear Jlish Do (a5l
Sl el hagh 4 0959 Llyd (VF) w5 et
Vool A b sl il e olol Ly ba oges]
Sy o VeIl el aSls S el e e
L riaion shls bagogasl 5 asbicals) 8 00,8 5 wily
(> aiibe Jolis Graghy 5l b bogel @5 bulpd wos:

\F.¥ )5-1)@ ‘&& a)l».& u.if. 9 ™ 0)9°

Caigy b 1yl oly81 5o Slixi plusl edlas S Sl cadled ainld p Wbl g oy Sy yoi il

codls a5 oLl gl T s olyyed a5 el o 51 S
Sloss wlsd wi)ls cols slais,liali b wiyls oS oy
3 Ol yes b o 0 (Yoo F) oLKen 5 ol o)l
aloz 51 (VF) Slaasls Bhe e 0,0,08 leye o 1y Ol
Solel ol g ey (Sopd Sl a4 olg e ol Ol
i pl Gral) Gy, ((slews bl iol58l ¢ Slows
Ooes &S Cawl ooy lias Sladsd e (YY) 0,5 oL
oj)LC .(\Y) \>5-)‘_5ﬁ SHlac d‘).n.b«_%Ua.w‘ w)‘)s‘ M.CL: A_JT 5o
2 el slaalin 5l s (o Wbl ol s el
oolaiwl Ayl idu lp a5 Sl i ol yols b
5 hos > Wlgies Sz (5> 8l ploreds 990 o
Lo (OA) iy dgups 9 00,5 Supou |, o5 > ails
P 6o,y g cwl oal cud s o o)l lareas Wbl
D8 s Olas - (gras plec denr GRIB Gln
a3l o go,Sles by plxl SUlg jiolidl o SDlac
$he loged alie 4 Wbl b Slyyes 13! .(0) wil o
5 98 RlBl Gl A )ebar il 43S )13 4z g 0e
Cawd Sphe bl 4 g wuS o oolaiwl Jlzwl ols
omllwmyad olpl gl Wby 0T wlassl
rizen 5 oSles 5 S Sislid sl il
@lize slag,lual o (V 5 ¥V ¥ 4z )0) Jado 0,0 alS
QSLQU‘“‘Qﬁ)" s XS VOWR: uLu‘ 4 Cadgp LEL' alos> )‘
el 4 g wlasls Wby Sl ped Wb oy p 4 6 ko
OhSen g sbb,E Ll s o wlall Caws  ude
L seglie ol ad plol azan A as” auils bl (V- YY)
Wlg oo SLow plail OMlac (SO Sl colad ogups b bl 5
) 005 g5 Jate sl g Ol (e Sl
S gleg xSIl slrosls as” wilosls las colidss 3,k
Cod Ngh oo oolaiwl WMlac (g0,8ae ©j08 bl sl
e (Sl Fpleg Sl glaosls oS, sloasly codled
oS 9 H0ly aiile vs3 Mo slaccdlad b Sl pod plxl

(Ll oyt G Tpleg iS55 oS e S

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i6.13478
https://jssu.ssu.ac.ir/article-1-5966-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-21 ]

[ DOI: 10.18502/ssu.v31i6.13478 ]

RULS LN ReL i -

Vo) JSIL 00 S50 5 (5,180 21 e (a8l 5wl
Surface ) aslasy b (C2ZHSOH- sl as)o
Electromyography  for the Non Invasive
(YY) ab el (Assessment of Muscles; SENIAM
by 5 B Ferles iSUl slaosls Llos gz cowl 53 LG
Gk 3l osls gilwley o solaiwl cudlus S el
28,5 alosl (MVIC) el ool (ol 2STas s,
OV JS5) Wbl g o 50 a8 09,5 (S yed S5
209 32975 Jedllygiws ool Ol 5o iy e dud>
st ¥ bls (ACSM) iy ol el
IRl Sgemiar 3 (3,50, g (ol aliy (3505
49y gy LSS e pley g S5 e eSS slaws
Sbadlal ol 1 Sl 4 gm0 o0 oo I C iy
(Sgdn i Gl il coley polul » (TA) 05 (595m
@ sl 4 LBl a8 g e g gl 4 (2850, wiile SU >
aalsl jo g o Soge;l 13,5p,5 g 4B VO BV S
O Sae 4y Sl ped LL o g Jol Ol i ag 8o Ve og0
yebieds (YA) o Jles! Lasbyaﬂ OOy Baaly adds
SUybs condy Jls @ jlioyse 058 Sluyes alxd
W Gee @ lagmdg> (Lilage Jool Cule) b 2ls)S
@y azdg Ol sloo conl S5 4y p3Y a4y e il
S8 Jleel PHVIE Loy ol 5 ile a>,0 YA Lo Soge;]
@il Ve Jobes Cug o 0 OS> sl loyons iz oo
Sobel a4y iy &S > AVY sl golass S5 ,> slp g
Ceoglie 51 bl (Fe) ol b cog Vo L@G.Soyoj
(V) S oo sl 055 B g, S5, 5 VL Canglie B (aly
S5, b bl oS > plal jo o Sogesl Sblgs pas Lo o
2o WS plareas bawgle Cond @y Coglie Js 405
VE Jobes Cugi oo sl ond Jloel 1S5 slawd s bl
(s Gy b @Sl ey WLl 09,8 (FY) 0g 1,5
Sl el @dds VO Do 4 egee 59,5p,5 ol
Jols 50,50 daliyy g az B FO U Fe oo 4y colasl

Lol s gisgasl as by ed al)) b .is,S Ll 1) aids 0

\F.¥ )5{)&.& ‘J'.& a)l».{:) u..{.g. 9 ™ 0)9°

(g Jole alS 53 iz 39 5)lSes & bl pae
0 opa 4zl b Sogejl 5l 5wl cule) (chagly B
el b Bllae iaghy 2l o)lge plos 0l 351 iagly
(TF) 39 (Siandn
121 095 9,132
0331 2 S8, 5l B b ad alss b Sagejl des |
P8 el TA 5 0S5 1) oal o j5am adicals) o)
AU sl ansly 555 wad el eail o jpa
338, 3l Lo gogal (tdyely (59, Conl (Sam 4 (S
VA e 3 1y oibyoly sS Lo Gogasl sy JBla> o,
5 b8 odlas g9, Loy iUl (6 8 )18 51 g olStalesl 6 e
ellxd aiS e S 09,5 il plxl aslae I
S A Sl pume ibeS dw b alo e e aslansles
oled (S alog S JUSow 45" 0k i85l )3 o
W PERENTOURNG 7)) SR PR ATCHR JFCSERCHRSUCAN 59
S gsligs (Tibialis anterior) olad - 8lo alac
o «Vastus Medialisy Jsls s «(Gastrocnemius)
Rector) Jl, <, «Vastus Latlarais)y >=
Sry 4 «Biceps Femoris) I, ,wgs «(Femoris
Gluteus) le oyo alac 5 «Semi tendinosus)
b S del, (b la Soge;l Cewly Ceews gL (Medius
S5 5lag xSl olSits 5l oMlas S xSl cdled ool 6l
5 pewe U A (Biometrics Itd, UK) < esb
(QLadSSl jgi8™ colo) (Bgs Joo (b slag 25Ul
JS8) ohdss AQ S AQCL xbs (glaog oSl i
b3S, 5l ek YO alols e Lo V) a3 L (slols
Al wls o) cand Vs MQ (68555 (uilagel €55 50
Biometrics ) o solawl (5,0 £+ GO+ 0 b owo V)<
5 Ve L38YL g e 000,35 ol sle 2ls (Itd, UK
F P (s Gp g Si ) ybd gl eizes
w8 bl (B S qle 2SIl pl slaosls S ks e
Mae (S Sl el o (5l pdigel 75 ized (V)
Slosl 5 cowie oMas Joe 285 8 Ve HZ Ll

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i6.13478
https://jssu.ssu.ac.ir/article-1-5966-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-21 ]

[ DOI: 10.18502/ssu.v31i6.13478 ]

oS e aiels uSiles o ilinl Gl g aSils
095 dw 505liim o (WMVIC ks slasl odlae
Sl S5y (38l U556 (b Wbl g eyl (J S
0,5 ole 5l a5 ols ol mli (V¥ Jsaz) (P>+/-0)
B o (Pl )) hd sy alae el
5 e 09)5 Ay (P=+/-FV) Sl cly g (P=+/-YY)
Sl gre DS arsly )55 5 56 (b JpuS 5wl oo
OMas Cudlad o9, Su by Jols 1 iz s 592y
05,5 4w ;0 (P=+/-¥%) g gdass g P=2/++ V) Sl slign
S a2l 3,95 36 b RS 5 bl T s el
ol ooty Cad loeolaiul LA sty ghlo pime
2 B glBes alae cudlad a5 wb sols lis (LSD)
00 et 098 50 peilitnr b amlie 5o (el
& ©@=¥/5F P<e/)) wlbls 5 @=5/-A P<-[--1)
clle gls gme Gulidl ws e VEIFE 5 YEIOY o
° Gryed &S ad pasuine Sl ol (liae sz gl (F Jgoz)
sligs colleb sy S Wbl b awglia o o
alac ol e (F Jouz) ool ails sl
05,5 1> 0so3libe b amalie )3 Gseilim 00 s saess
P=+/-FA) &bl g @=FAA P=2/-FV) ST o pyes
Gyl s iyl oo ,o VY 5 VY-8 i & (d=F/VE
Ol 0 (pped a5 wb Laseie il ojlail e dasgil cbls
LIS (559 Ao alae p (s e I8 T WLIS L anslie o

O Jgoz) cel

Caigy b 1yl oly81 5o Slixi plusl edlas S Sl cadled ainld p Wbl g oy Sy yoi il

s ez ogdledy (YY) o Jhes! Lb‘s;o}c)‘T &y Lbaslsl
olass (YY) cél ioli8l 10 g0acSS 3l lacaw olaws ol5sl b
oS pleyae ol Jleel 4ol A bow o col izl
ogr 4l Yoo Jaioyge el OS> glp oead Jlesl
(O Jgaz).(YAYY)

Syl Judexd g 49 325

Sy94 uS.l.ajj).uLm Q}O)T )I solazwl La ools 0092 JLA)J

o9 Jbop oabiatein 3w (P>4100) c85 13wl
Cool o0l ooliiul alegs uilly yges] 5l Wosls wjss
3929 095 5 ooy Jale 90 pil Beiow o Sl wazgil
ol o soliiwl (6,1, sla mSoslail g kel g, 5l ol
oliil (5,155 slo S0l gasl 5l (29,5 e dnslio (sl
Slr oS ploy Shelas Sl g)lsme Djgo o a5 0l
chw )3 (LSD) enlio (ol o 1 (589,5009,3 e
b s bl sla Jlos colos o ooliiad (P<+/+0) (5 s sine
2 plel SPSS version 16 51 eolawl

N ESJERTERRN

5t o) e oKy g o ol Jlisesn
slad 4 BB W5 Glh adllhe oyl el ous
b bl o5 5 IRUMAREC.1400.044
g (61566 o,Les L IRCT20190302042881N3)

3 Gl gre ol as ol plis ols hash il

Wbl g Ol )3 o yed 09,5 (i yed SS9 ) Jgu

T ) Joso ol
TV 3l 9,5 al
Loz SIS (o990
$l5 (rins]

\F.¥ )5-1)@3 ‘&& e)Lo.&a u.il 9 ™ 0)9°

(Faradi Yoy Glo g3 b o5 ),

(Yiaslb ¥e) AMLi 9 4>y (9, Q,‘Z_é)o‘)

(Fa) o) O yo a5l o8, YL

) o) ol joal 5l sl 28 VL

FVa) ) L SO ol § ol

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i6.13478
https://jssu.ssu.ac.ir/article-1-5966-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-21 ]

[ DOI: 10.18502/ssu.v31i6.13478 ]

RULS LN ReL i -

(V) ) ae LS 5L 5 (b <5 >

RUFSESTS
o oSSy

“oae Q‘) . S 5’

v . n

Ol 50 i g Wbl 09,5 Sl yed 5l (Gliges i) IS0

(Vi) +) sloy @ o8

(V) o) ok gl b ol yo o5l ,0

(\‘ii’:\’)d.?‘jﬁ&f?

) ) o, sl

* o - 0, |

SG156 o SleyooT g S 09,5 90 9eslin (b (Sliss plail cMae (S xSl cudlad asals o lasbiwl Bl sl 5 uKiles ¥ Jgax
(%MVIC) 254,

ooy
oo
o5
AR
o0
JIYY
(Y
AIYE

KN
o[+
AT
AR
<A
o[+ AN
AR
IAAFS

YAIOY £-/59
RVAYA A
YY/IYY -\
ARTArZE-AVER
VY[ ) 2.0
ANY £-/-Y
VF/-v £.7F
YAISY 2N\ Y

YATY £-/FY
VYO X IYF
Y /AY 2. /8Y
ARIAR A= XYL
VY/VE-/EY
ZIEN £/Y-
Ve/YA 240
ARAARESVARS

PR
S goligo
B o
e
s e,
g
P9 dod
o (S

J.u.uwat 56)L41 ch)‘] P<0/05 &, lolas CI““‘*

SISST 56 b bl g 5 05,5 59 o5l e (ob (ol plal edlas Sy iUl colad arels s Jaibial Gl 5 o Siloe ¥ Jsar
(BMVIC) -5 01,

N
Y
-
NS
ol-Y
o))
- IYF
IvF

VPoY 592 3 o ity 0 loud (G g (o 0590

o0
TS
VA
NITE
VYV
INFF
“IYYA
AT

YAIOF £-/79
IRATNEVAE
YYIYY -1\
ARVAEZ=AVER
\Y/eN 240V
ANNY £/-Y
VE/-V £/7F
YAISE £\ Y

YAISY £-/04
ARTATAR:= 23004
YVIYY £-/0Y
VoYY 24 /YF
VY/AY £-/YA
YIYY £+/)-
VoYY £-/F)
YY/XY £-19

SECIR W
S s5lBg0
B o
s e
Sy el
g
S F9 Ao
o s

Jitase T g ylel aesl P<o/00 (glo sne mlawsst

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i6.13478
https://jssu.ssu.ac.ir/article-1-5966-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-21 ]

[ DOI: 10.18502/ssu.v31i6.13478 ]

¢NYY)
/-0
(+16YA)
sele o)
(+1+AY)
Nidd
(AR
AR
+IYAY)
-170¥
(+/+2Y)
AN
1#Y%)
e 5P
(+1+#Y)
- JOY -

(>

YD)
I\ Y4
(/YY)
DARE
(+170Y)
1OV
(+/-Y#)
-/VOY
+/TAD)
<[YVF
¢IY#Y)
<[AYY
(-1vaY)
</AVY
(QERYY)
</YYY

B

Caigy b 1yl oly81 5o Sl plusl edlas (S Sl cadled ainld p Wbl g oy Sy yoi il

(HMVIC) arsly oles 36 b sk sl edliae oSSl colled anals 5 Jailin] Bl il 5 o Silos :F Jgor

(+/16Y¥)
seefo o)
(CANED)
o[+ 0N
(+16Y)
C AR
YD)
< IAOY
[CARED)
e/ F)
(- 16FY)
DARE
(+]++ %)
NE)
(/- ¥Y)
< /£YY

(/%)
JAla!
1Y)
IOV
-1+ A)
s/ %9
(+/-YQ)
\YY
"a-)
1Y)
(+/+9%)
/e ¥4
CIYE)
ARG
(+/F70)
<Yy

+./¥q
Yv/ay
+-/f4
/80
E2YAt4
YY/-0
+V/-A
ARTARA
. /VF
YY/VY
t./.Y
ANY
E2YA04
VF/-¥
t/-

VAIPY

N\ F
YY/IVY
=AVER
VV/EP
/oY
VY7
t-/eY
ANY
-/v¥
\F/-v
-NY
YA/FY

+./59
YASY
/YT
A
+4/09
YV/AD
+4/90
VY
+. /Y
\Y/OY
+./49
a/vs
+400
VY0
+4/04
YY/OA

+./09
YAFY
/Y8
ARTAIA
t-/0V
YVYY
E2YA04
Vo /VY
/YA
\Y/AY
S XA RS
YIYY
+-/f)
\ Y
VAR

YYIYY

+./00
YaNA
/08
120
44
YV/Y-
/8
\-IFY
E2YANY
\YIEY
/YA
AB)Y
+-/f¥f
\Y/IV-.
E2YA04
Y¥/20

I+

- /fY
YAy
=2yAvd
V-IYO
<IEY
N
QAR
VY'Y
/fY
\YIV
SRS
did
+-/0Y
V-IYA
=2VAR
Y¥/VY

H - W

I+

TA

Ga-c

VL

VM

RF

BF

ST

Glut M

0) Ceblai g ,ls e M 09 yo (Dlae cudlad 51 ST a1 05,5 oyt elss 5 g 09,8 Jule 5l ols ylis gl P<O/05 (g lolins xlan™

6)|)S.T 6}:‘:")""\‘.1 L A gas 9O u“‘;'i)lﬁ ,:Jljl :6)L‘T u?ﬂ)] # ol 00is uu)‘; (eial Sl C’lL"‘ 1

(WMVIC) acsl aslas 56 b Stow slal odlas S oS cudles axels s luibiwl Gl 5 oSils 0 Jsi

CIYY)  ClAD)
“Io A N3k
CIEY) DAY
-4~ #e[\Y
CIYS)  CIfeY
“IFEA YAV
CIYY)  CITYVY)
N PR
CNYE) (YY)
-IAS¥

CIFYD)  ((1VAY)
Eey -/¥YAa
CIOSA)  (IYFA)
NG YN

CIYAN) 1-YY%)

<INFE

LT

/Y
VENVY
£Y/\Y
/AR
/7
YY/IOA
= RYARS
\RYA L4
+/Y0
\VYIAA
/70
VV/F4
ESYARY
710
ELVAR
VV/FY

VPoY 592 3 o ity 0 loud (G g (o 0590

-/¥Y
\ATARY
+Y/YA
F0/-0
+-/FA
VYN
t./:0
a/-9
/%0
YV/AY
- /0A
ARTAR
t./40
ZINY
ELVAR
VVIYF

+-/f¥
\OIY -
AP
Y&/
-\ ¥
AR
+-/\Y
\lZAR
=lidd
\Y/PV
+-/v¥
Vel
+-/fY
AIYY
=XYANS
- IYY

EAVARE
V#IAA
+¥/-9
QO/AY
+-/YY
VIYY
+-/-9
VOIS
VAR
VOIFA
/Y%
UON
+./f%
a/-f
+./Y0
AR

/%0
\Y/F.
+£/4.
AVIOA
=RVAR
a/fs
+./-¥
VEIVA
*+-/f4
VY0
/7
AR/
/Y0
YIAY
te/-A
a/A¥

= VA
VFIVA
1Y/qY
RAARA
=XVAR
\-/f4
t-/-A
VOIYD
=AVARY
\OIYY
t-/-A
aNny
-/VY
ADY
ELVARY
VEIEA

TA

Ga-c

VL

VM

RF

BF

ST

Glut M

S5 5,503l b drgan 93wl g 50UT 16 LT g3l P<O/05 (5 lobine mlan™

O3 (Hgo dugly (Sloyd = (Sl lods g (S pale oIS alo


http://dx.doi.org/10.18502/ssu.v31i6.13478
https://jssu.ssu.ac.ir/article-1-5966-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-21 ]

[ DOI: 10.18502/ssu.v31i6.13478 ]

RULS LN ReL i -

@ olger ool (b (oolod = (Slo alae alby (o Seee
wlyd ogei o)Ll (liS slagwsd o] hle> 1B
- Sl alae b iy lylo ol 8l o as el o] 5 e
Jlosi 83l ay S 65 0ml (S colled anals ol
Oadg sl ol 3l s alac pl ars o ed 4 dylo
b gene (A) S oo Sl paSI3, LN, S R0l (b
Gl «(VVY) hlen 5 o5 S5 he ole Giagh mlbs
B3 g0 ey (b 1y (s o (e 1S b stegi
s as ol las @l WS cwyp b iaden sl
OisS g9l 3l eolal pln elad - Bls dlac S s
SoSl b anals 233 Yzl (FF) Canl azdl aolidl
ko 5 iz )0 Wlgi oo WIS 098 50 (salad - Sl alac
Slwsd done b GlBl g y0l, 5l (L6 sla el
2 Slgme RIPFL el fagn s adl S5 obuS
035 > IS sliss 5 s saess WMlas (S Sl el
cMac 3> g 5gdens abac ol ools lis O j0 (o s
Seo T Bl 43 59,5 o s (5l A5) K yiaan
45 009 (AU penis Sz (59, 5l e (pl el e
by Sz SBs8 kel o L sl (Al
ot e oo Shos 3 et lalllas ulul 4y oS s
9 9505 0053 Ol 0SS0 5 00,5 Sk a Ol oe alae
ol Sl aamgily (FV) 8,5 o Lal iy A5l 25>
bld 4 adlae ol oSlee Gy (05035 5 G55k 50
Olllas gulsl 5 cwl Coeal S s (Slagwm
Grgdess alae clled 2oli8l «(VAAD) 50,150] o g
STl ot il s 4 b el, oS50 56 b
Jdo YLzt (YA) 5 )ls Slgseon pol> asdllas b a5 coul o
Jdo 4 iy cllllae byl egn @l o
b5 ol a8l K e SMle S SU ls al
Jo 4 Ol ggye Sl s aSh) Jgl ol a5 g0 ik
SMas sl ldl 4 e Wl i Ceglie
Sl ped nl pod 9 95,5 (5 Fgdes aldae ofgd Sy Yo

D598 Sgagp y3 Wl ga 00l ( Byl Dl yeT sy o0 a0 4,

\F.¥ )5-1)@ “;‘& a)l».& u.if. 9 ™ 0)9°

Sl s ol o ol pes J1guyn y3l Ghagh 5l Sae

shls o8l yo gliow plasl Ollae (S oS eudled asls 5
dlae codlad ol las @l g i8jel, b Cdgn b
05,5 1> 0so3litm b amalie )3 Gsailm )0 IS slBg
o, VEIFE o YE0Y Csp a0 wlblp g O jo opped
oerie Bl oslal lie adsgil clls (gls g il
2 S SIS Wbl b aslis o Oy o ped a5 0l
alac Codld ompe col ails B 1s gl8gs alac colled
05,5 15 03o3libe b amalie 1o Ggail im0 s stess
oo il ojlal gl adsgil clls gls g il
yol> iogh gl pad o el allls (659 Aoy alac
Slbl o a5 (Dlae (20l) o> a5 3505 kb g5 o0
S awogs 4 lis Sles o W) 18 il Lase
aS Hlae 09,5 g oo el 00035 3L g 0SS lac
Sh ook SMas Wil 48 gl Jade 035 5L o
Whle s il Jase 0S8 j0 AT dlac 5 wes
a3l 5 ol e e dac (SO S codled anals )33l
ol 13,55 0 (2L Soenl 5l 2850l (b b adsn sl
@ e ol e oz OMas i 4 e LA S gemuia
Sodled g yad QT JLis 4 5 00l ads Folaw ai o3
Jate Sl 4 e b oly b OMac opl i 4> e
OhSen 5 95 ol han Lal) (oo 53 () 955 o0 b o
oSl el asls uli8l as Woges bl «(Y-YY)
Shall sl Gl eeille SOl e Sz odae
I sbSel Cix Gl ey JedlleSe lag
4 pols g 09 geed Yl (Y0) wil o 30,
b 5l ail Wbl s o po lyyed cute i il Lo
el S5l 56 (b el - Bl alae ol agh 5

Shcasls gyl sme mal38l )bl Ll a4 will 05,5 5o

O3 (9ot Sloyd = (Sl loos g (S pale oGS Ao


http://dx.doi.org/10.18502/ssu.v31i6.13478
https://jssu.ssu.ac.ir/article-1-5966-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-21 ]

[ DOI: 10.18502/ssu.v31i6.13478 ]

bome o G855 s 4 e glajlid 5 Sl
BVA cw aalo b e lyms (59, 2 asdllae - LolKislo)]
Sl Ko a5l Jl> 0 pl (85 Spge Jl YO
Lo coyod OM3ae 4 Sglaie Fuly lasedls 5 S0sS

‘t
£

plsl sy o0 S 4 ol agh laasdl adzgl

aald Sgutp 50 S ge s il e Wbl g O o Bl pel
Cdgyn b slls o8l gliow slasl oMae S Sl ol
Aloslal e ads gl upe abl ails 2850l b
S8 BT Al b awslie jo Ol jo a3 a5 0d aseie

Sl ails S P94 g gsl>|~> 91530 H—:JL"S PRt

S 39 6 m menlpl GBI asbpbl 5l ai8 )8 alis oy
g S JLS gl opl pe eanSeS a ol Bl eles
ol 1y (G108

ooy e oBiils 1 Jlo ol

Sl 05> g 1@8lo jo (o ,lad

Caigy b 1yl oly81 5o Sl plusl edlas (S Sl cadled ainld p Wbl g oy Sy yoi il

sligs alae 8,k 5l ool atsls 3b SMac sleeg S
250 Gz g Ggs Bely 0 eae s B (IS
P et g Wlgioe alae (nl jpar e LA
allas Sl 5 (TR) s9d gl Jabe ades b sl
g i 0 ey gl b L adl Gele 5B 0 SDlae
aoy Wi oo 9 03 She () Joall oS glog i fross
Yozl (F) wisl Slss plail slocan] 59, sy Lol
Ol yed Gl Al (gol8gn alae cdlad asls i34l
2 el S g nl e S SE S0 ST g0
Shlen ¢ e Luly ol s canl Wbl 3 Sl yad b dslie
OMae S S aldlad o Plst as acils bl (Y- Y)
S oyely SIS 5B e gily 6 hgminST g (6550
odyoly 3 56 Glailazel jo ol g (bl (gloy5iSTE
bosly )3 ey JodllpnSie lag s conlio oy pas
Sl ‘5“.9 ) U"‘ KW fl:u‘ ub}"’ K9y » ass aslllas - Vg
Sslite gl Yl asjle ol 4 D b5 Sl (ySoe a5

JrS 5o Ul pae -V e Lo (g yed DMl 4

1-Yousefi M, Sadeghi H. Ankle Movement Pattern
Variation during Walking in People with Functional
Ankle Instability: a Review Article. The Scientific
Journal of Rehabilitation Medicine 2017; 6(2): 234-
45. [Persian]

2-Jafarnezhadgero AA, Amirzadeh N, Hoseinpour A,
Siahkouhian M, Mokhtari Malekabadi A. Evaluation
of Frequency Spectrum of Ground Reaction Force
during Walking on Sand and Flat Surface in
Individuals with Pronated Foot. Scientific Journal of

Rehabilitation Medicine 2020; 9(3): 93-101. [Persian]

\F.¥ )5-1)@ ‘&& O)Lo.&a u.il 9 ™ 0)9°

3-Chen KC, Tung LC, Tung CH, Yeh CJ, Yang JF,
Wang CH. An Investigation of the Factors Affecting
Flatfoot in Children with Delayed Motor
Development. Res Dev Disabil 2014; 35(3): 639-45.

4-Dunn JE, Link CL, Felson DT, Crincoli MG, Keysor
JJ, McKinlay JB. Prevalence of Foot and Ankle
Conditions in a Multiethnic Community Sample of
Older Adults. Am J Epidemiol 2004; 159(5): 491-8.

5-Valizade OA, Siahkoohian M, Jafarnezhadgero AA,
Bolboli L, Ghorbanlou F. Investigating the Effects of

Long-Term Use of Motion Control Shoes on the

O3 (Hgo dugly (Sloyd = (Sl lods g (S pale oIS alo


http://dx.doi.org/10.18502/ssu.v31i6.13478
https://jssu.ssu.ac.ir/article-1-5966-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-21 ]

[ DOI: 10.18502/ssu.v31i6.13478 ]

RULS LN ReL i -

Frequency Spectrum of Ground Reaction Force
during Running in the Runners with Pronated Feet.
J Rehab Med 2020; 8(4): 123-131. [Persian]

6-Razeghi M, Batt ME. Foot Type Classification: a
Critical Review of Current Methods. Gait Posture
2002; 15(3): 282-91. [Persian]

7-Hunt AE, Smith RM. Mechanics and Control of the
Flat Versus Normal Foot during the Stance Phase
of Walking. Clin Biomech (Bristol, Avon) 2004;
19(4): 391-7.

8-Gray EG, Basmajian JV. Electromyography and
Cinematography of Leg and Foot (“Normal” and
Flat) during Walking. Anat Rec 1968; 161(1): 1-15.

9-Lim BW, Hinman RS, Wrigley TV, Sharma L,
Bennell KL. Does Knee Malalignment Mediate the
Effects of Quadriceps Strengthening on Knee
Adduction Moment, Pain, and Function in Medial
Knee Osteoarthritis? a Randomized Controlled
Trial. Arthritis Rheum 2008; 59(7): 943-51.

10- Ghorbanlou F, Jaafarnejad A, Fatollahi A. Effects
of Corrective Exercise Protocol Utilizing a
Theraband on Muscle Activity during Running in
Individuals with Genu Valgum. The Scientific
Journal of Rehabilitation Medicine 2021; 10(5): 1052-
65. [Persian]

11- Hewett TE, Myer GD, Ford KR, Heidt RS Jr,
Colosimo AJ, McLean SG, et al. Biomechanical
Measures of Neuromuscular Control and Valgus
Loading of the Knee Predict Anterior Cruciate
Ligament Injury Risk in Female Athletes: a
Prospective Study. Am J Sports Med 2005; 33(4):
492-501.

\F.¥ )5{)&.& ‘J'.& a)l».{:) u..{.g. 9 ™ 0)9°

12- Jafarnezhadgero AA, Alavi Mehr SM. The Effect
of Thera-Band Resistance Training on the
Electromyography Frequency Spectrum of Trunk
and Lower Limb Muscles in Low Back Pain Patients
with Pronated Feet during Walking: a Clinical
Trial. Journal of Rafsanjan University of Medical
Sciences 2019; 8(5): 427-40. [Persian]

13- Ziaei M, Esmaeili H, Mirshkar M. Effect of
Plyometric and Theraband Tainings on Ankle
Proprioception and Strength in Adolescent Soccer
Players. Journal of Paramedical Sciences &
Rehabilitation 2020; 9(2): 16-29. [Persian]

14- Aghakeshizade F, Saghari M, Shojaeddin SS. The
Effect of Thera-Band Resistive Exercises on Pain,
Dynamic Balance, and Function of Amateur
Teenage  Basketball ~ Players.  Journal  of
Anesthesiology and Pain 2020; 11(1): 14-24.
[Persian]

15-Khodabakhshi M, Ebrahimi atri A, akbar Hashemi
javaheri SA, Ashoori H, Farokh roo N, Khodabandeh
loo V. The Effect of 6 Weeks of Strength Exercise
with Traband on Some of the Variables Anaerobic
Power in Young Basketball Players. RSMT 2015;
13(10): 47-57. [Persian]

16-Maher CG. Effective Physical Treatment for
Chronic Low Back Pain. Orthop Clin North Am
2004; 35(1): 57-64.

17-Shourabi P, Bagheri R, Ashtary-Larky D, Wong A,
Motevalli MS, Hedayati A, et al. Effects of
Hydrotherapy with Massage on Serum Nerve
Growth Factor Concentrations and Balance in

Middle Aged Diabetic Neuropathy Patients.

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i6.13478
https://jssu.ssu.ac.ir/article-1-5966-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-21 ]

[ DOI: 10.18502/ssu.v31i6.13478 ]

Complement Ther Clin Pract 2020; 39: 101141.
[Persian]

18-Stensdotter A-K, Hodges PW, Mellor R, Sundelin G,
Héger-Ross C. Quadriceps Activation in Closed and
in Open Kinetic Chain Exercise. Med Sci Sports
Exerc 2003; 35(12): 2043-7.

19-Ciolac GE, Garcez-Leme LE, Greve JM. Resistance
Exercise Intensity Progression in Older Men. Int J
Sports Med 2010; 31(6): 433-8.

20-Hag SA, Davatchi F. Osteoarthritis of the Knees in
the COPCORD World. Int J Rheum Dis 2011; 14(2):
122-9.

21-Ghorbanlou F, Jafarnezhadgero A, Fakhri Mirzanag
E. The Effect of Training with Elastic Band on
Electro Myography of Lower Limb Muscles in Genu
Valgum Male Students during Running: a Clinical
Trial Study. JRUMS 2022; 21(3): 327-42. [Persian]

22-Yip CH, Chiu TT, Poon AT. The Relationship
between Head Posture and Severity and Disability
of Patients with Neck Pain. Man ther 2008; 13(2):
148-54.

23-Jafarnezhadgero AA, Majlesi M, Azadian E. Gait
Ground Reaction Force Characteristics in Deaf and
Hearing Children. Gait posture 2017;53: 236-40.
[Persian]

24-Association WM. World Medical Association
Declaration of Helsinki. Ethical Principles for
Medical Research Involving Human Subjeects.
Bulletin of the World Health Organization 2001;
79(4): 373-4.

25- Athletes with Anterior Cruciate Ligament Injury.
The Scientific Journal of Rehabilitation Medicine

2019; 8(2): 159-68. [Persian]

\F.¥ )5{)&.& ‘J'.& a)l».{:) u..{.g. 9 ™ 0)9°

Caigy b 1yl oly81 5o Sl plusl edlas (S Sl cadled ainld p Wbl g oy Sy yoi il

26-Kamonseki DH, Gongalves GA, Li CY, Junior IL.
Effect of Stretching with and without Muscle
Strengthening Exercises for the Foot and Hip in
Patients with Plantar Fasciitis: a Randomized
Controlled Single-Blind Clinical Trial. Man Ther
2016, 23: 76-82.

27-Farahpour N, Jafarnezhadgero A, Allard P, Majlesi
M. Muscle Activity and Kinetics of Lower Limbs
during Walking in Pronated Feet Individuals with
and without Low Back Pain. J Electromyogr and
Kinesiol 2018; 39: 35-41. [Persian]

28-Nakagawa TH, Muniz TB, Baldon Rde M, Dias
Maciel C, de Menezes Reiff RB, Serrdo FV. The
Effect of Additional Strengthening of Hip Abductor
and Lateral Rotator Muscles in Patellofemoral Pain
Syndrome: a Randomized Controlled Pilot Study.
Clin Rehabil 2008; 22(12): 1051-60.

29-Balint GP, Buchanan WW, Adam A, Ratko |, Poor
L, Balint PV, et al. The Effect of the Thermal
Mineral Water of Nagybaracska on Patients with
Knee Joint Osteoarthritis—A Double Blind Study.
Clin Rheumatol 2007; 26(6): 890-4.

30-Balint GP, Buchanan WW, Adam A. The Effect of
the Thermal Mineral Water of Nagybaracska on
Patients with Knee Joint Osteoarthritis—A Double
Blind Study. Clin Rheumatol 2007; 26: 890-4.

31-Andersen LL, Andersen CH, Mortensen OS, Poulsen
OM, Bjgrnlund IBT, Zebis MK. Muscle Activation
and Perceived Loading during Rehabilitation
Exercises: Comparison of Dumbbells and Elastic
Resistance. Phys ther 2010; 90(4): 538-49.

32-Topp R, Woolley S, Hornyak 3rd J, Khuder S,

Kahaleh B. The Effect of Dynamic Versus Isometric

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i6.13478
https://jssu.ssu.ac.ir/article-1-5966-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-21 ]

[ DOI: 10.18502/ssu.v31i6.13478 ]

RULS LN ReL i -

Resistance Training on Pain and Functioning
among Adults with Osteoarthritis of the Knee. Arch
Phys Med Rehabil 2002; 83(9): 1187-95.

33-Mousavi A, Arabmomeni A. The Effects of Three
Comprehensive Corrective Exercise Protocols on the
Correction of Flexible Flat Foot in Boy Students
with Overweight. JAUMS 2021; 21(2): 157-70.
[Persian]

34-Becker J. Effectiveness of the Streetstrider as an
Exercise Modality for Healthy Adults. [Dissertatin].
University of Wisconsin-la Crosse 2011.

35-Jaafarnejad A, Valizade-Orang A, Ghaderi K.
Comparison of Muscular Activities in Patients with
Covid19 and Healthy Control Individuals during
Gait. The Scientific Journal of Rehabilitation
Medicine 2021; 10(1): 168-74. [Persian]

36-Jafarnezhadgero AA, Fakhri E, Valizadeh Orang A,
Alizadeh R. Effect of Shoes with Spikes Containing
Two Different Stiffness on Frequency Spectrum of

Muscles during Running in Patients with Pronated

\F.¥ )5{)@ ‘J'.& a)l».& u..if. 9 ™ 0)9°

Feet. J Gorgan Univ Med Sci 2021; 23(3): 40-6.
[Persian]

37-Eriksson K, Hamberg P, Jansson E, Larsson H,
Shalabi A, Wredmark T. Semitendinosus Muscle in
Anterior Cruciate Ligament Surgery: Morphology
and Function. Arthroscopy 2001; 17(8): 808-17.

38-Gibson H, Edwards RH. Muscular Exercise and
Fatigue. Sports Med 1985; 2(2): 120-32.

39-Abe D, Muraki S, Yanagawa K, Fukuoka Y, Niihata
S. Changes in EMG Characteristics and Metabolic
Energy Cost during 90-Min Prolonged Running.
Gait Posture 2007; 26(4): 607-10.

40-Seegmiller JG, McCaw ST. Ground Reaction
Forces among Gymnasts and Recreational Athletes
in Drop Landings. J Athl Train 2003; 38(4): 311-4.

41-Shultz SJ, Perrin DH, Adams MJ, Arnold BL,
Gansneder BM, Granata KP. Neuromuscular
Response Characteristics in Men and Women after
Knee Perturbation in a Single-Leg, Weight-Bearing
Stance. J Athl Train 2001; 36(1): 37-43.

O3 (9ot (Sloyd = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v31i6.13478
https://jssu.ssu.ac.ir/article-1-5966-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-21 ]

[ DOI: 10.18502/ssu.v31i6.13478 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 6 Apr 2023
Vol 31| Nov 6 | Sep 2023 Accepted: 17 May 2023

Effect of Exercises in Water and Thera-Band on the Electrical Activity of
Lower Limb Muscles in People with Pronated Foot During Walking: A
Clinical Trial Study

Ebrahim Piri', Mohsen Barghamadi?, Reza Farzizadeh!

Introduction: The ankle joint is one of the most vulnerable joints in the body due to weight bearing.
Pronated foot is one of the most common complications of the lower limbs. Therefore, the aim of the
present study was to investigate the effect of exercise protocol in water and theraband on the electrical
activity of lower limb muscles in people with pronate foot during walking.

Methods: The present research was a clinical trial study that was conducted in a semi-experimental and
laboratory. The participants of the present study included 45 students of University of Mohaghegh
Ardabili, Ardabil, Iran, who had pronated foot. They were selected purposefully and divided into three
equal groups. The age range of the subjects was 18-25 years. To measure the electrical activity muscles
of lower limbs, it was recorded using an electromyography device. Electromyography data were
analyzed using biometric datalite program. In addition, analysis of variance with repeated
measurements and bonferroni post hoc test was used, and the significance level was P<0.05.

Results: The results showed that there was a significant difference between time*group activity of the
gastrocnemius (P=0.001) and semitendinosus (P=0.046) in the three groups of training in water,
theraband and control during the heel contact phase. Therefore, using the appropriate post hoc test
(LSD), it was shown that the activity of the gastrocnemius muscle in the post-test compared to the pre-
test in the group of training in water (P<0.001; d=6.08) and theraband (P<0.001; d=3.66) had a
significant increase of 24.03 and 16.46%, respectively. The activity of the semitendinosus muscle in the
post-test compared to the pre-test in the water training group (P=0.041; d=4.98) and theraband
(P=0.048; d=4.76) had a significant increase of 21.06 and 19.01%, respectively.

Conclusion: According to the present study, it seems that doing exercises in water and thera-band can play
an effective role in improving the range of electrical activity of the muscles on lower limbs of people with
pronated foot during walking. In addition, according to the effect size, it was found that training in water had
a better effect on the activity of the gastrocnemius and semi tendinosus compared to thera-band.

Keywords: Hydrotherapy, Thera-Band, Electrical Activity Muscle, Pronated Foot, Gait.
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