[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 |

[ DOI: 10.18502/ssu.v29i4.6499 |

AM I SYRS VA RO PRy PN F O3 (Bgo dngels (Sl pele oA idgfy (oole aloo

Y\WAR/AV8: o iy o ,b VFeoeo 3 Lo 0)losd (b 9 o 0590

o Jaio ONas (SOLEN pb 3 o (595 3 Do Y g (53 503 Y
oS50y D b a3 i i g 93 (81518 o 1 b

Y .. \ -
955 S5 ez e el ¢ celleid el

Sk (y8 Fl ey 2l gl 5l Ban 008 Sl plail o it slacen] 4 e Wigie b (pinis n idendie
g 38y oly (b b w5l e daign il Sl b e Jade SMLas LoLE pa p (53 59y 2 Dok

Ciain b oy V0 Jols ol aghy (s)lel sladised gy (ol Jlosals (Sl alesTI g9 5l 1ol (rashy tomy (P95
(b el DL o )3 Djgoh &S Kdgr (225 09,5 50 b 9> Sl i pldgn b3 10 9 J5US 095 0 b e 5l
oy iy ya3 atim A b eslital 38, ol b cdlae called cod g ALS A 3 Salog S otd 5 305l ey 3 e
Julos cg> SPSS Versionl6 l58ls i )0 asgugd uillg 3Gl cygesl 5ol plosil o0y25 09,5 40 L (b 10 dud> aw) o0
O 03l P<+ /40 (g ls sixe o 5o (5Ll

Bls i o)z 09,8 50 a3l 4 Camd ge3lm b b e locaer oLl pa y0 1) (g )loctae Sl laazily g L
BI85 oLt ygeT i b dlin,d 30l o | (6 o sine VS| igKomd b go oLl oo (gladilge Lo (p=+/-TF)
(P>+/+0)

2 SNk dge b B 55y p el w50 e Jabe OMae Joigr (ALl e SIS L s oo Sl 16 S A
ilbise 5B 990 axe) nl )3 (s itim Sldllas (cnl 3529 b il ol jen b e Jade

S5 log Sl (pitdg p gudS sWooSlg
IRCTID: IRCT20191211045704N1

31 Gl g 61518 S1,8 S o Juaio WhLAE (LoLl vy cpd (595 2 oo (Y g (p ped BT e el 5 Sl jhen el ol tE Loy
XEFA-Ae (F) YA AF- e 05 Boao agd Sijp pole olisls cighy ole dloxs by oly bl

Ol w2l (sl Gizmo s8> ( wliiily) 9 S )5 pole 22SElS (b j)9 SuilSogm 9 o p 20 89,5 -1 oV
FODVYFIFN ) ¢ iy B9 A jafarnezhad@Uma.ac.ir :( Sug sSUl oy = A1 =D VEFYVE 10,5 (U ghunmo d3damns 93)3


http://dx.doi.org/10.18502/ssu.v29i4.6499
https://jssu.ssu.ac.ir/article-1-5123-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 |

[ DOI: 10.18502/ssu.v29i4.6499 ]

Sllad (o) R (VF10) 09 oo a5 Jade S s>
3575 bdler g9 90 (Jolin SLLI (Dlac (sl S
5SS LIl O o5 jlocgzr 6,500 5 (sogas (o 0yl
b oS o codlad ply o ) ot b e Gl ST
Lo cel (Bl sl slbins 4 cod Jate Cole> L
oad ()5S Gz (V0 VF) Wk Jade Bl 5 )by
5y Lol gl )l LaalS gl oz oll oo a5 ol
(V) a8 oo colox |y Jaide ()5 loygliss (Jate 5
boos 5l e g n Lol jo a5 wisls plas ctegs 5o
@b srdy Sy S sl Gles elal Jolie
h S ol Slgee ol po (il Bkl
Sals 1y Sliss plal slacawl 5 oS JuS ol 8l cpl o
o2 il leys 5 Bue egh (pl jo a0 . (VY) wee
Slp Wl oo &5 WBloe 8 gl 55, e b (2L
Oy oly 008 &ly ahe b el e g il o8
o a5 T 5l g o 6,5 5l oyl el calizes glans o
2 Slong Cosal sl Syxie g lgenl (gt BB e
gl 5 Jlesl lajl als 5 o8 1> (o8 s (Sl
Ox8y oly 6ol vangs el o (YA NR) ol 1) ey
O3 9 oo 5O (ermb aie S Gized g Oedi o
Slr o 69y » el Do yed Glg oo a5 Cosl aiyje
iy Oladlae (Y0) 0,5 (e b oo 5l Gien cpiadg ol 8
5SS SHLLS p b gl 65y o5 o, SIS
sur lh Brae 657 Glpe s Odlae (xSl culs
$l3 9 Ol Jolie 65958 agly il s 5 4 a5 wis S
2 ey Jedll nSe (9 SRalS ASST g (6,150 sl o
Er oals ke olil jolaS rals (il elad bl
5 S plal OMae cdled ioli8l (soges (g IS L
) Coew mhaw 4 Cond 8wl (55, (Brae 6551 Gl
SopslSe oS (glaalllas «paizee (YF-YV) wis,S 5,138
9 CamisST Mae Lol o Gyb I L oS > (S
gllo SLE o b e gy il b CemsS ]

50,55 oy il 005 asie boos 5l i cpdade g

VFeo 7 )l 0 losds ok 9 S 090

Oilae (LoLdl o 2 b 595 (R 3 1

S Cwl alyy, LS n sbeddld Gl o 85 el

@) LAl pole 5 Slegn Graase azg (i
Wilgs g oy, oly sopls 1SS slass .ol ools plais] sg>
olal yo LSS Qe ee g 5l ailyg, o8l cldled Suday dt
(V) abl e Jd ol 3l o pE VY e 5l mo U s,
=55 Jold Ay (55> 00205 50 b v Sl e (riig
28boe b g Jade S 5 (paSTol o050l D>
(YY) S oo o 8l 50 g9l lgmeial ol Jlssas as
He glacnl 4 e Wlgi oo b v ) Gl iedsn
Ol Jle plyeds (F) 00,5 Sl plail 5 (6505 4l o
A e Sl (Sae b a1 s cpdedg a5 Sl onls
20,0 Guized g bl Cudgail (Sl SSiS 0,0 ol
(V1) o) g ;902,58 .(0) 00,5 L Lo Sl ad sl
3 e Gl el b > Sl e iy o5 2388 155
53585 ol b e w1 G Pl Jolie 2 5
@ e b os 5l G Gdign o085 0ly b (F ) s9d e
St LGS Sl o e els
ol & ey Bl 2SI i s oy
Jaie slabl) 4 jled ol Cole )0 5 symre ol
ol ssh 0 (V) ol )Ken 5 Gray (Y ,A) ogb 0 sil5
31 Gl g slyls ol 31 le @dlac (i3, oy (b wssls
Sl b b Sl 4 cos i e L ows
as,le lils ol 3l o jei el CMlae codled oli8l i
J oisrl 00) s I L 0 Sl e s
ssba a8, ule cuzr (S nleg xS Sledb
L bl o 1) b ocolis g 0gd o0 oolinl (slos s
Gl Lyld s s mae oSy S Sigfe
oley p2 Cadled canlie 665V VY sl ool olidl
4o OMae cpl o Slkee 5 CasSEET § CanssST SMlac
50 s el camnl Pl Sllage a5l Jolas Gl bl
wobdlen (V) Wyl a8 Jolae g lal 5 ol laas>
ouisS Jos calizre SMae lojer Codled lgicay Sdlac

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i4.6499
https://jssu.ssu.ac.ir/article-1-5123-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 |

[ DOI: 10.18502/ssu.v29i4.6499 ]

o0 g Sl gib yel -

IR Ol 0 S Sjge @ (@25 0,5 o 08 laojleds
g Jlo Yo BA (o (g 00, 9 b s 5l i pidg
(g il Al bl esil Sl zs s sleles
)| oolarul 9 L» o J.A.M L;o)?@., asle ‘5’)1.»..70 p‘do‘ 5o
5 Gl slag el (o, 5 65 b @e ,d (soras plul
plasl Job S 5 (5353l n w5y pe soily wile 50 Shos
(ol S g 3l 4e8 s sl eolaul edie O 3 iy
lagiogesl 5l olad ©ygon 5 (agas Aty &b
dbeo}cﬂ sly (79 % CJ"“’ 89y Oy Wb cdl e
UAJBOJALMAS(M)OWM)MA&GJWAB;
Joosl g @y x99 5 0355 J Jiomn ik o el
4 oS Sloyed 5 508 o5 b a2 (VV Jguz) wd
b bl 4885 O S a 50,5 o b g kel aids & G
Gl (VF) 0g aiBo B (pyod auds 2 ley Sowe (VF)
59 SR 5 T WS e S5 09,5 sl Gogej]
@ by Soge;l adS o Jleel Libgh slx! ahe A b
Gizee olRiily lgmisle o 3l e yied [0 diged g
Soldl e,y 5l aias ol Jos)l ol g (L)
SV Gt iion slasesesl Laris sly b plsred
o (89, b atwlgs o Soge;l 5o ool 05,5 g0 b
wes 8 Siae Sl jo Ly 09 b WK 3 (Jase
oals 1,8 L8 cod fate orob Cdl> 00,8 L e,
S8, 1) 05 ol ciXl Base a5 (g ebbas
S s B L el 4o s ol 3 Il
S8 Ll SO Bitre s g 0Ll cltSI b W > oo
Al g pSolul wSlas L aS g (gebs gsi...o)J O alold
9 QJ.»f )‘Jﬁ OQLW‘ M:.bos 5 KWW 4.1.»‘59 @Q’AJT )‘ O
S cpl o S @iF b 90 69y 1) 995 039 Solaw b
OS] aS 90,0 b (g Sojlail &S 5l gl glas,l

VFeo 7 )l 0 losds ok 9 S 090

i S clin Sloyo sbosds 8L LJs pen
5Vt Oidan Lol eusas 08 oy (b ool g8
B, Coenl g Djgpo o8l Gl s asle (ol Sguge g b 0>
Sz s 5 5 5ol Doy S &85 55 Gizen
oMoL;uMWSSOMMUMW}EJLS
boos Sl G Oadsn oleys sl (VY V0 L e 4l
u.:),o.‘; ).s‘ ‘)..ol} M})" )l RV U"‘)"L"’ ] 00l oolaiiwl
g Jabe DMae (LSl o b3 (59 » De SYsb

dlbge 558y oly (b b o>l e Gaig p Dl Sl b

o dolar jlsaals b lesTS g5 51 ol ey

@ by @l g oo Sy )b Sl (Lasu p2l iy
che @9y o8 SN Olsie b lallie o 2k cnl g
Lo Jabe Oae gogoe 5 otz (o2LEI po » (55
g olfails sisulg b aslalegs o "asgs b
3 sba baged il adF 13 Snd 9y Sl
aS ols las G * Power 3/1 l58le 5 oo Gl s
A 5ol g 4 pltws Caz 3l 950 diged slaxs JBlas
o seiie gly [0 W mhaw b oIV il Sl eglal o
380 5 J5S 098 10 5850 L plp gl Jade Sl
Jols yol> gl (g)lel diged (YD) wilioo (2285 09,5
Ol b 508 09,5 50 by o> Gl A Gdaign bope 10
Jlo YYRFEYRE L iy 4 W8 g pr e
L oye V0 5 yoe VWYIVFEARY 4 o Ssls YY/E-E11/1A
9 Pz O el b (275 09,5 5o w5l Gl Aden
05 kS VEIEVVEY s YYASEYNNY s o5 4y a3
03,5 55 3o dolal Oypo 4 45 341 yie VEIVFEVNY 4
&S i axdllae ool jo aildbgly jobo 4 g a5uls ool awass
90 4o Lz@oyoﬂ olas ols J18 cya () Jgaz) Wi ,S
B Sy sy 2 $090] o bl 225 5 S5 e9)S
2B S 5 BB Sy, ead b AZS upw g oid aZiys
So Bl 3 5l s Soge;l el wd il ol ST 51
5 JAS 095 0 gey sleosled g et gl (S

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i4.6499
https://jssu.ssu.ac.ir/article-1-5123-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 |

[ DOI: 10.18502/ssu.v29i4.6499 ]

S Gla JUSms 092 o e Vo Loy 58U 5S 10 G 55 10
O § Al Za 350 B Al by e Ve e S 8 L
Ay Fp ) J38VL gm0 300k slald L
Collid o8 Ll jlas Bl sgzse slagsi gb 5 O
L e Slog plail cal 5 b sl b Sliss slasl odlae
SslBss ot il odlae S pS cld e ol
2 e slp 358 Ve (5)lop iges il 8 s (JS
I35 Joe (V) C85 &j50 b o Jaie oL
sl s ools o gl i ae blis cg, SENIAM s, |y

o905l 51 g Sl anl ol JelS Sl ae (V) wd
!5l g 99, oly a5 wix olfiule;] e 4o B ol atwlgs
S92 (See 45 Loy 58Ul 5o,k 5l (Jleio slacsgaze )b
e 5 gy pleled sl slml ages] sl
ssba |y amy gl b (28 oy g3l ams 05,5 59 sla Soges]
Sl a5 Wols el gal g Osesl e b sl
ol oolatwl eols Jdo 5wy glp JUy aw ol

wMde LSl wh 1 o $95 2 yo3 5]
b @S wgn yiedo mu U6 a5 o) slaojladl
ot Vool i by sl ;ST 5 Jloy oy
(V) o lania b ol A Gdign shile 02 b s
09,5 1> (5e3l V0 5 J5uS 09,8 )3 (Fogeil 10 ol o
ooy ol e wad bl (Jolas Ljgeh & 0y
gl Do 9051 Lawgs b gogasl yip gl Woged o555
S8 al )3 $9505] &5 Spgo s T (i o
S (o0 ooliinl g5 (3903 Dgb (sl 09 I bl A
La@oyﬂ UE N IR PR CA PV FYLIW Leassoyoﬂ ales (V)
5 G plonl g 50 a5 e igal 5 SIS SS izen
aS 0 awlgs 0,8 5,8 e ol 3105 Wesls (g9l aex
Szl 5 ol 5l 65 sla (sl 5 s (23559 L
olCiws 3l eolawl b oams plol 1) adsl 0,5 8,5 s
098I L 5 ALl A (Bio system, UK) 3,5 g Leg 2SI
S jobiie 4285 13 (pwy 090 SMLae Sodlad (b
A 090 golaw slage lal (xbaw (S5 galeg 5SUI 2l

alols .o Lg)lafojf&ll oole! JS.” 9 Ao l.n Coewgs g OM‘)—‘

7ol sk (2,75 9 J5HS 095 55 (sla Goge3] Sl Fges ledlll ) Jgax

<14 YY/AZ £Y/\Y
<Y VYEIVEEVNY
<IAAQ AATAREARY/Q
+[A+Y YF/YVEY/QY
</AY0 ARTAE=2VAy

YY/¥EEYNE (L) o
VYYIVEEAIXY (o le) o3
AATAREARVATA (eSskS) o>

YEIVAERIYA (oo yolp,SokS) s 0095 oLl

VV/ oY byl als

J&is :G)La-l O}nﬂ P<'/'au5)'°‘5;‘-" oo @

G o099 9 0055 (I eomn il o oyl augs Jolt (b s 51 Gten crtuig 110 313D (025 098 08 e (59) crped SS9 Y Jgu

- ooy - PRI eyl g \
aigds ) Y FRAR; aigds ¥ aily pls Y
aids ) e Yo S5 ¥-Y aids ¥ ON ¥
4285 ) S Ve BUSSATA 4235 Y o0 & f
Wads ¥ S YO S5 B-Y aids £ B ONgd o

VFeo 7 )l 0 losds ok 9 S 090

O3 (9ot (Sloyo = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v29i4.6499
https://jssu.ssu.ac.ir/article-1-5123-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 |

[ DOI: 10.18502/ssu.v29i4.6499 ]

o0 g Sl gib yel -

S ey 2SI 51 Juol slmosls Julows 5 43525 (sl
G Ve 385 ol il o Biometrics DatalITE ,l53l 5

oy abaly ) S oslal awlre Cpm 0l oslatwl 09,5 4o

(Y +) ol oolawl
Ll s g Sl Bks

Alejlail @)= ol o ki H ol e

S ol

iy pele ol IS alS lawg Gados JSGgp
(aLo.'v’ —usas IRRARUMS.REC.1398.484 o los L Joo)l
b (Sads adlel b gllae ragh lzl o)lge
I nSole 5 aldbgls 5 Slals o8, o 551 Sllasde
(YY) ws ploel Jlasis! &lylas 595

bsiye @l 5 005 Sy ook So 1 25 pol> egh

chas ) Gy A1 Ol b lallin o 2k cal pugs &
L gn ke SMae sags 5 o 2L oa o
depeds olfzils isuly b asbale g 0 "yage b
3575 poe (5 kel duglie Cusl i8S )18 Bpdy 050 (i
5 U5 05 50 lapsesliny om 1y sl ine B
O ol egh wls () Glaged) ol plas gpm
ez oobdl vl oley ele S o 1) (gl g
b =21+ b me Jate ()5S LD (5 guuSdE w90
ol @mls (Y Jeuz) ols glas o8, o, IS 5L
RT3 e e B BN TSPs
Jole 3150 38 ol G556 (b b e Jabe (5988 LD
s s g3l @ Cumd Ogalm 0 058 90 Ole
US| ol ragh mli 4 axg b (¥ Jsoz) (0=+/+7)
g (LBl o 55 (225 9 JFS 09,5 93 (i SIS
s P=21-Y) bz Jake ()58, (5 ) gmSI8 s y90
ol Hlis mls (VY Jaa) ol cdalie o3, ol SISS1 51

VFeo 7 )l 0,losds ok 9 S 090

G S 59,5 Jlys @y an oolinul e FO-
»» (Root mean square) RMS oledbl « 31,5 gleg iSUl
ol bl aSlas Jlade 4 eosls (g3le Jlo g (gl alac
Qo D3E 4 s § o dbae o (MVIC) S o9 3]
Solbd Sl alae o shie (ol Glp WS oyd
b lie a1 5l g oo s 4l Y Slej o5l o (S Sl
Colled 090, colazul leaislie cys (Dase line) al
Lo S ole alb b 5l 7 laie 4 alo o 2 0 SNAe
JUSe (@b slaads 5l ol sla JuSow oS & 4z g
Slp 285 18 dalllas 550 (33, of) s 4 ps. Stride
2 oo 2Ll 2 g g LAl o polie S
(18 0 oolial 5 Lailg, 5l 23, o, cilizes (clajls
o Ll R
PR N (and e o
alas colld b > sSIGl alae culld (2 KLe)

o e _Jtu_(r;‘
OSlke) Swr ol e =TT
= (ConigST alae cdlad Sila< s STl alae collad
S plod clld (Sl ggeme (oagee (ELEI oo
4 odal Cuss 4y das ax e Jloigzr oLl e o Laks

4 ode 4z e g il (LOLEI pa (lie Bl S0P e
OF) b oo oS colal po lie wll 5603 =Y 5
ol Jaloxs 3 435

SPSS version 16 ,158ls 5 & b 5l beols Juloxi g 4 50
ot Shigg el 33l Lawgs osls 35y Jlo i s ol

auslio glp Agugs mibly 5IUT g3l 51 (P<+/c0) 0

O3 (Bgio dgels (Sloyo = (Sl lods g (S pale oGS aloeo


http://dx.doi.org/10.18502/ssu.v29i4.6499
https://jssu.ssu.ac.ir/article-1-5123-en.html

s olas 58 gl 59y Gl b oselin @ S
)b g Jase oges (2Ll o (V) Jyoz) (P=+/F)
Olwg g b asy adlas (Sl 3851 slals o P>/ 0
O Say orS b @ 9 SRS 09)S 90 om0 o,
Oz (¥ Jsaz) ol las 1) gl cme M| aigSonn
fate (6)5SI3 )l (6)guSh o j90 Jlocta (LELEI pa
58y oy Glegt o b amny atlazr (g NSk glajls o b e
GSome O S9) DS b 9 A 098 93 o

0F Jgoz) P>+ 1+ 0) ol Lt | (5o cine D!

wMde LSl wh 1 o $95 2 yo3 5]
Jate (6 )gSL LM 6 )9Sy g5 oz oLl
09,5 4 S (2575 095 3 i) ol IS 5L (b b e
AV Jga2) =21V adloa Lo | (5)lo gme (l3 J s
09,5 5 Oloy sbolsd 1 gy 5o oo gime BB iz
SogSE LM (6 )9S g )50 Sl LSLEI o o
a5 saalie 558, ol SI5T 56 b (=+/+TF) L o Juaio
79y dmlie (PS5 098 (85 Sl s e (V) Jgor)
ez LBl v )3 | lagme Gl (225 0g)F
Ol 0 b e Jabe (5 )gmSI8 LM (5 jgmnSIS s j90

Lo oo LA o

i
1 o-
B e . . .
2 e I I
A{ [1. I lI L -
' l’ 1.
SIATp A = e L womy Gl A Shss A
O ey, W5 0y%
Lo S S LA o
- e o
9 :: S
3 .
T
R e
- B
S
o~ 1 I .
R i R e e Pl o o

Ol races,s W o5 ey F
7S5 9 S 05,590 laysesl ey et Sl oo (sl it o llinl Bl ol g Sl Y loge3

P<’/’AA5)I‘%5‘*" zhw #

.ac.ir on 2026-06-14

S35 S (b (27 9 JSES 09 90 (o (oLl ob (sl e o laslinl Bl ol g (1 SSke oV Jgu

_g <IYOO < IVOf IYYa AT ARIAY 2V YA/AVEA/QY <IYY Y [AYEO/AY Ya/bs£sIVE &8 L
a <IAO IfYY < [APY /Y YY/AVEA/AD  YY/-YEADY /- YOINFEA < A YFI0FEAITA S l:b‘
) [Cage
“yauslas
<IVEY AN <1f00 SINY O OVOYENY/FE  AY/ARENY/AN SJEF QRIYARNEAL B-NARYYIOY UL, ) (509
Ay
DAt IYPY <188V NY YYAOEF/XY YY/Ofx7/- Y <IYA YV/YOXE/FY VA/AY Y7 - Olwgs e
p JfeY SAZR! < IYAY AR —[FAE NS —[FOENY N —[FYE VY —[FEENY &l L
% REVE B RV KR REVERY4 ATES SEERYA & V= 2V A ERIAAE=SVANY - /¥ —IYY£-\Y —<IYY£-[-A S w2
> Oxslaz
d ofe e < IFYA < IVof - IYY JAAEJVAR! IANVE[Y 4 IAYE/ D Q/XE LY RN Socgs
I < OF - <1AA <YV AN <IfY£ VY O£ /\F A [fPE Y <JOYE/NA Olwgs &
&% Qg 90 milylg 5IUT sg Lol (ygesT P/ B g o sime pelans™
S
S
— Voo g5 Gl oslodd el 9 Comnnt 099 331 (B9 el (o yd — (bl Glous g (S pole olS1S alxo


http://dx.doi.org/10.18502/ssu.v29i4.6499
https://jssu.ssu.ac.ir/article-1-5123-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 |

[ DOI: 10.18502/ssu.v29i4.6499 ]

o0 g Sl gib yel -

S8 Gl ST Bl (s5l8ss alae 5 censisST
g Jaie jlocur (LSLEI pa 5B ol jo 5 (TF) wibes
39 ool S g STy ST aliae s 51
Cedled (50lee 5B 0l 50 iz 9 99 o0 dmline ST
Cellad (e Silee 51 52550 (S 551899) CendsSLT alae
gt s (V) aib e ((olad Blu) cunssST alac
Jaie jlsiuz (LALEl o8 (025 09,5 ;0 ol las pol>
Glogine G2l (se3T e & Cond 303l b L 0
PSP he 4 jloluzr L2LAl o ax e a5 o)l
Vg ) a4 oae Az g b oLl oo ol L
207w Ghals Lol o (lime wdl S SGop
Ol &S 0,8 Ol Olgiee oad S8 e 4y azgi b axs
L oolad 3l alie codled il3dl 51 56 wlg o iyl
Olise I ssba il (J3ls (solgs alae cullad als
colled mals |y ol Ly alae coled Lilidl o8 ol
Ol b ol e g Lol po (Sl (s5lBg0 alae
el 039 (2525 09,5 )3 (P Sy (ryed Sude SIS
Gired b bge Jate 0l e ol pe 4
Jaie spd S 5 S 2 Wl o3 gl )
(VF) 20,5 &lg avdo b w5l tow (piiadig p L 0131 b e
gl 9y 2 058 oy &5 wsls Gl piaghy 5o iz
a5 0 Et s dp S 0kl I 4 5L 8
coge ol opl 5 al bl odlae culs ST Jlisa
@l (Ve V7)) 9gd oo OMae s)lb 5 Jooui ool
S Sz ool oo )3 1) sl Pl ol gl
Ootan b SR L me Jate (698 M- (5 5 guS U3 om0 90
Ry oy ST 5B 5o b v (595 (e (b b vl A
S o e pendlSe S Gl ) Yzl ol ol
e Sle J nl basl wad Oilas g)lnl g Cusls
5 Powell .ol i Slados 4 5L g9 ol 5580
o8l ¢yidy ol ST 58y as wis ST 5 1E (V) o, Ken
SRS s SU @ bl b v ol i pidgn e

VFeo 7 )l 0 losds ok 9 S 090

boiye @i g oo Sy grb ol 25w pol> egn

ol g5y el S plsie b llie ,o b cnl pasgs 4
L g Jabe OMlae gages 5 jlocuz (o2LEI oo » o0
gl olfaily asuly b aslale g0y Mhayge b
ol Jhagn jl Bas Sl 485 15 (Lndy 090 Sige
SMae oLl w8 » b gy 2 Dra Yok (nyed S
oy bl w5l A g n il B3 b e Jade
oLl oo oS ol Glas Gdod Gl mls bl o33,
4 S 0905l0m b 5 05,5 0 b e Jake o
b ansl ey 6 50 038 ol (ool iy (903l
waS ol B ot Jate ;5 05l 4 Jled b andl e
e o b as > e B Ces 4 L leseal ol JLis
o) en 5 Williams (YA) 05 518 (] jo Sed 0d> el
Ol b a5l s piadg o8l o as wsals las (Y)
Jle plgie 4 a8 (oo bn Al QB cod Jade 1))
@B cos Jade (59l Olime (RIPN 2 ouste sla gy
5 b ol e pibgn Bl )0 (58 o) uilial al> o o
S 53 U5 513 o o glis ) il e b 5
sla i 51 (SO (Y YY) Wloo,S oS o8l 285 ol
VY Gl S L5l Sy yogd Lai o ol Sl aliae
Jade el &8> 50 (oalad (Slo alae aily 4 axg L
Ol <5 b Wb 3enl oS > aSul g B ces
allis el 45 8,5 ol ol e sl (45 o
el b am i g bl o galad Bl alac
b b £l B s L L iy ] s Ssle
S 55,5 ST i Cmizon pise b IS S
boas 5l s (piadg g o8l 5o 3 1s sgl8s0 alac codlad
e Oyee a4 aS (V) sl i ol o3 A cals
3595 ol s bl et il G gl b e
10 31 salign 5 palad o alie culles jols imgh
Sy Sl onits alio (905l e 9 030310t b 09yS 9

olad Bl alae 58 ol ) IS 5B o a5 pl a4 asg b

O3 (Bgio dgels (Sloyo = (Sl lods g (S pale oGS aloeo


http://dx.doi.org/10.18502/ssu.v29i4.6499
https://jssu.ssu.ac.ir/article-1-5123-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 |

[ DOI: 10.18502/ssu.v29i4.6499 ]

Slyse has solal po o, Slas Ll 5l ()0 cxe S
oly & I35 ,L 58 5,0 rear-foot Lol oS> a5 oS ol
ol Ohagl 9y IS DMas 5 o)l (Dae slais (3,
aS 0y gbcusgase gl ol iegh il Ceend
o sy pe 1 SoleS glaosls Cud pas 4 g e
093] 395 o Lagogeil (s, Ll o wgllas 5l el

..); o)L';b‘

Joigr ol pn Juie b gl adlbs ol b
ol (225 09)S 50 Ob 9y S b b e Jade
w2 Gl L sy o0 5 Galpl el anals 1) (6 )ls e
5 ol alS 5 Sy e b3
b e Jade 009 S 2 5 S (2 iz 5 b e Jade
b (28l (08 (59) o8 (o b 9> 5l G (riig B30 o
SalS L g el e b il )b 5 el 035
hls sl8l a5l e (pidg n 5l (S soligs alae clad
il ol 08 6xSelr G 59) s b Sedon b
Lol (65978 et gy 2 3l 5 BS0 Hh ebl l
RS

ol S s el )5 asbinbl ) Jels e ol
3 alews cpay aibee ool Bame ol yo sellmd
Geod 50 oauS S Jlin bgiily 5 oRiils )18 il
el on St diloges

Biils awg iogh cpl 3l b coles 1 o ool>
IWIPAES) S OUKS £

D, 095 128l yo o,

VFeo 7 )l 0 losds ok 9 S 090

Oilae (LoLdl o 2 b 595 (R 3 1

SR Gl Mae by e Jabe SO OS> ) 655l
1 e LAl o8 (e b ax 5l i piign
ol gl @l Sl guod (Sl Badod @l b aS W)l
b 275 095 o b >l e g n s Sl 3l olo i
4 e 0903l b ) ol SIS 5B o 03 g9, e
o otz Lobiil oo ) 1) )l sme (I3l gel S
@4z 50 lige (Ll o &5 ol ag byl b e
Voad0e daz e g ey ool oo (e il 505 She
2 0F) e 2015 Sl 08 (i il 505 -)
L g Jabe oty obil oo a5 08 olo (lgiee 4t
Ao b Gle a b oy Gl b gs) o b
Ol Ol oads 58 e @y azgi b el ol 503
Oien Sl b ge Jate b &S5 SUS @ aS 08
3 2kl oo Gl L 8, ol ST 56 (b b sl e
Ole sl 035 oy (1alS 5 (59) e (b Juate ]
el bovs Sl e piign BB e Gb 69y e S0
oly b o8l b e Jade s p S > 5 S0 a5
Gy coldilen gals (V9) ol )Sen o Heiden .ogi oo (8,
Geiod @l b as Wi )s ()15 SUjhs punlle S plgre
L olosne (il pol> agh bl Cans guod ol
b o) ol SIST5E o b e Jade o (oLl oo 5
0 Ol (2 09,8 50 Oseil e & S 983l
Jade Jlocuz Lol po Gl a5 05 (e Ol oo 4t
Sl Bt Sl 5l 25 09,5 50 b8 65y iSSP L e
ol & aS oo s pTsle Jate j0 (oLEl po al8
b oo 5l e s S 53 Sluyed g5 ol ke S
G5 5 o as wsols las (VF) (), S g TWOmMey !
A Cond Jloy ol,8l rear-foot ceend 5,9l olime 53, ol

Sozg pae 4 axg b Cewl JeS L a5l s pAgn Ol

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i4.6499
https://jssu.ssu.ac.ir/article-1-5123-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 |

[ DOI: 10.18502/ssu.v29i4.6499 ]

o0 g Sl gib yel -

1- Zoellner J, Connell C, Powers A, Avis-Williams A,
Yadrick K, Bogle ML. Does a Six-Month
Pedometer Intervention Improve Physical Activity
and Health among Vulnerable African Americans?
a Feasibility Study. J Phys Act Health 2010; 7(2):
224-31.

2- Prentice  WE. Rehabilitation Techniques for
Sports Medicine and Athletic Training. 6" Ed
England: SLACK Publisher; 2004: 54-65.

3- Razeghi M, Batt MEJG. Foot Type Classification:
A Critical Review of Current Methods 2002; 15(3):
282-91.

4- Farahpour N, Jafarnezhad A, Damavandi M,
Bakhtiari A, Allard P. Gait Ground Reaction Force
Characteristics of Low Back Pain Patients with
Pronated Foot and Able-Bodied Individuals with
and without Foot Pronation. J Biomech 2016;
49(9): 1705-10.

5- Herb CC, Chinn L, Dicharry J, Mckeon PO, Hart
JM, Hertel J. Shank-Rearfoot Joint Coupling with
Chronic Ankle Instability. J Applied Biomech 2014;
30(3): 366-72.

6- 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
Kinesiol 2018; 39: 35-41.

7- Jafarnezhadgero AA, Shad MM, Majlesi M. Effect
of Foot Orthoses on the Medial Longitudinal Arch
in Children with Flexible Flatfoot Deformity: A
Three-Dimensional Moment Analysis. Gait &

Posture 2017; 55: 75-80.

VFeo 7 )l 0 losds ok 9 S 090

8-Levinger P, Gilleard WL, Sprogis K. Frontal Plane
Motion of the Rearfoot During a One-Leg Squat in
Individuals with Patellofemoral Pain Syndrome. J
Am Podiatr Med Assoc 2006; 96(2): 96-101.

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

10-Murley GS, Menz HB, Landorf KB. Foot Posture
Influences the Electromyographic Activity of
Selected Lower Limb Muscles during Gait. J Foot
Ankle Res 2009; 2(1): 35.

11-Pires R, Falcari T, Campo AB, Pulcineli BC, Hamill
J, Ervilha UF. Using A Support Vector Machine
Algorithm to Classify Lower-Extremity EMG
Signals during Running Shod/Unshod  with
Different Foot Strike Patterns. J Appl Biomech
2018; 35(1): 87-90.

12-Chalard A, Belle M, Montané E, Marque P,
Amarantini D, Gasq D. Impact of the EMG
Normalization Method on Muscle Activation and the
Antagonist-Agonist Co-Contraction Index during
Active Elbow Extension: Practical Implications for
Post-Stroke Subjects. J Electromyogr Kinesi 2020;
51: 102403.

13-Hubley-Kozey C, Deluzio K, Dunbar Mjcb. Muscle
Co-Activation Patterns during Walking in Those
With  Severe  Knee  Osteoarthritis.  Clinical
Biomechanics 2008; 23(1): 71-80.

14-Khandha A, Manal K, Capin J, Wellsandt E,
Marmon A, Snyder-Mackler L, et al. High Muscle Co
Contraction Does Not Result in High Joint Forces

During Gait in Anterior Cruciate Ligament

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


https://mohsenibook.com/slack
http://dx.doi.org/10.18502/ssu.v29i4.6499
https://jssu.ssu.ac.ir/article-1-5123-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 |

[ DOI: 10.18502/ssu.v29i4.6499 ]

Deficient Knees. J Orthopaedic Research® 2019;
37(1): 104-12.

15-Lloyd DG, Buchanan TS. Strategies of Muscular
Support of Varus and Valgus Isometric Loads at the
Human Knee. J biomech 2001; 34(10): 1257-67.

16-Heiden TL, Lloyd DG, Ackland TR. Knee Joint
Kinematics, Kinetics and Muscle Co-Contraction in
Knee Osteoarthritis  Patient  Gait.  Clinical
Biomechanics 2009; 24(10): 833-41.

17-Rodgers MM, Leveau BF. Effectiveness of Foot
Orthotic Devices Used to Modify Pronation in
Runners. J Orthopaedic & Sports Physical Therapy
1982; 4(2): 86-90.

18-Hak L, Houdijk H, Steenbrink F, Mert A, Van Der
Wurff P, Beek PJ, et al. Stepping Strategies for
Regulating Gait Adaptability and Stability. J
biomechanics 2013; 46(5): 905-11.

19-Marigold DS, Patla AEJG. Age-Related Changes in
Gait for Multi-Surface Terrain. Gait & posture 2008;
27(4): 689-96.

20-Van Den Berg ME, Barr CJ, Mcloughlin JV, Crotty
Mjms, Disorders R. Effect of Walking on Sand on
Gait Kinematics in Individuals with Multiple
Sclerosis. Multiple Sclerosis and Related Disorders
2017; 16: 15-21.

21-Jafarnezhadgero A, Fatollahi A, Amirzadeh N,
Siahkouhian M, Granacher U. Ground Reaction
Forces and Muscle Activity While Walking on Sand
Versus Stable Ground in Individuals with Pronated
Feet Compared with Healthy Controls. Plos One
2019;14(9): 0223219.

22-Zamparo P, Perini R, Orizio C, Sacher M, Ferretti G.

The Energy Cost of Walking or Running on Sand.

VFeo 7 )l 0 losds ok 9 S 090

Oilae (LoLdl o 2 b 595 (R 3 1
European J Applied Physiology and Occupational
Physiology 1992; 65(2): 183-7.

23-Pinnington HC, Lloyd DG, Besier TF, Dawson B.
Kinematic and Electromyography Analysis of
Submaximal Differences Running on a Firm
Surface Compared with Soft, Dry Sand. Eur J Appl
Physiol 2005; 94(3): 242-53.

24-Feltner ME, Macrae H, Macrae PG, Turner NS,
Hartman CA, Summers ML, et al. Strength Training
Effects on Rearfoot Motion in Running. Med Sci
Sports Exerc 1994; 26(8): 1021-7.

25-Jafarnezhadgero A, Ghorbanloo F, Fatollahi A,
Dionisio VC, Granacher U. Effects of an Elastic
Resistance Band Exercise Program on Kinetics and
Muscle Activities During Walking in Young Adults
with Genu Valgus: A Double-Blinded Randomized
Controlled Trial. Clin Biomech 2020; 81: 105215.

26-Durai DBJ, Shaju MF. Effect of Sand Running
Training on Speed among School Boys.
International Journal of Physical Education,
Sports and Health 2019; 6(3): 117-22.

27-Hunt AE, Smith RM, Torode M. Extrinsic Muscle
Activity, Foot Motion and Ankle Joint Moments
During the Stance Phase of Walking. Foot Ankle Int
2001; 22(1): 31-41.

28-Williams DS, Mcclay IS, Hamill J, Buchanan TS.
Lower Extremity Kinematic and Kinetic Differences
in Runners with High and Low Arches. J Applied
Biomechanics 2001; 17(2): 153-63.

29-Powell DW, Long B, Milner CE, Zhang S. Frontal
Plane Multi-Segment Foot Kinematics in High-and
Low-Arched Females during Dynamic Loading

Tasks. Hum Mov Sci 2011; 30(1): 105-14.

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i4.6499
https://jssu.ssu.ac.ir/article-1-5123-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 |

[ DOI: 10.18502/ssu.v29i4.6499 ]

o0 g Sl gib yel -

30-Houck JR, Tome JM, Nawoczenski DA. Subtalar
Neutral Position as an Offset for A Kinematic
Model of the Foot during Walking. Gait & Posture
2008; 28(1): 29-37.

31-Oatis CA. Kinesiology: The Mechanics and
Pathomechanics of Human Movement. England:
Lippincott Williams & Wilkins; 2nd Ed; 2009:
240-5.

VFeo 7 )l 0 losds ok 9 S 090

32-Chamberlain A, Munro W, Rickard A. Muscle
Imbalance. Teoksessa S Porter (Toim) Tidys
Physiotherapy 2013; 15: 305-29.

33-Jung J. Neuromechanical Effects of Pronated Foot
on Knee Joint Stability: Graduate School. South
Korea: Yonsei University; 2011.

34-Twomey D, Mcintosh A. The Effects of Low
Arched Feet on Lower Limb Gait Kinematics in

Children. The Foot 2012; 22(2): 60-5.

O3 (Bgio dgels (Sloyo = (Sl ©lous g (S pele oSS aloxo


http://dx.doi.org/10.18502/ssu.v29i4.6499
https://jssu.ssu.ac.ir/article-1-5123-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-14 |

[ DOI: 10.18502/ssu.v29i4.6499 |

Journal of Shahid Sadoughi University of Medical Sciences Received: 18 Apr 2020
Vol 29| NO 4 | July 2021 Accepted: 5 Dec 2020

Effect of Long-Term Training on Sand on Co-Contraction of Ankle Joint
in Individuals with Pronated Feet

Amir Fatollahi', Amir Ali Jafarnezhadgero™

Introduction: Foot pronation can lead to different lower limb injuries. The purpose of this study was to
investigate the effect of long-term training on sand on ankle joint co-contraction in individuals with pronated
feet during walking.

Methods: The present study was a randomised controlled clinical trial type. Statistical samples of the present
study included 15 males with excessive pronated feet in the control group and 15 males with excessive
pronated feet in the experimental group which was selected with available sampling. During both pre and
post-test, muscle activities were recorded by an 8-channel electromyography system during walking. The
eight weeks training on sand (3 sessions per week) was only done in the experimental group. Two-way
ANOVA with repeated measure test was used for statistical analysis at the significant level of P<0.05.
Results: The results demonstrated greater ankle directed co-contraction during post-test compared with the
pre-test in the experimental group (p=0.034). Other components of ankle co-contraction did not demonstrate
any significant differences during post-test compared with pre-test (P>0.05).

Conclusion: It seems that an increase in directed ankle joint contraction due to sand training may be
associated with improvement in ankle joint stability. Further study is warranted.
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