[ Downloaded from journals.tums.ac.ir on 2026-06-20 ]

92 )l 1 oplads 7 053 0l pas S g psle olSiuils - ihiskslss 0aLiils — o5 skl gs i 95 ele alze

oS ) 9 S punod OMAE jgllS S 1us g (s b1 Gl o (o) 5
Il 31,80 g ilj (oS 3,5 4 Wae (ol slow 3 (2 y902

1 w 3. . e 2 . w1 .
oo o) ilonolSS ol Juslows! 553 S lsko slte 585 L ows s silao

G il gl 5 o gl 3 Ayl olisylS -1

wioedle g (g 302 pole oKl dbiwl ¢ ol gy 58 (oS> -2
IS (S pole oSl iseilyy 84Sl slbiwl o gl g 5 (68> =3

Sy

e ol ool 5 B a3 plol gl (abB 00 b Sy tan 5 uged sy ©Mas (b bl gy pslaie 4 5l dilllas 1B g e
28 51y o3l 3590 (o) g (sl Kuld 53w b bl K lgie 4 (e

b osSy oogy b @l 2,3 20 g opwd 13 g o3l (6,5 g3 b g3l (olB 3)> ds Mive 5,5 200 snlim3,90 g (55 i ddlllae oyl 3wy sd (V95
iz (65 o S5 ytosalils o8 Augs L] (Kiyphasad 5 mygad osiS ) M Jliasd 5 Jlag Sap cclouisiy st 5 Bl (shlow
& sl gl ) ezl b g dunlio o g Jlaw 09,5 53 55 EMie gl Syl sie & o 5 oy cyitin] g SIS S o S, piadlS jglisS Slis
)5 )13 JloS g 4325 3)90 (Stasen Jil g Jdtue

L 515 Lol 5 Jg el b bno bl (P=0/125) 8 e P=0/320) e o5y s Jlag S0 poo (s b o5 oolid 5,5 Toidly
S holiee Mae cpl @18 b gy a5 5y Ay (P<OM00L)casly Js e oldi Kijtmed 9 wjged s, CMae Jiwwd o i
sdnlin gilj ol 5y 4 Mise 31,381 5> (P=0/643) K jinars 5 (P=0/356) s yg08 (yosSy oMuse hw 9 )18 (s (6,13 Lino  Sios (P<0/001)
(P<0/001) 15 oanlice (g )l> (sime (Siamods Wl 3,3l 55  Jg i

b oo il (Mae @8 @il (il K ped g uyged wgS) Oae Jluwd (ie (e glj ehE 2)5 4 e )8l )3 [ (g S Aol
3 oesped Sy Mae S Ly M5 e 38 3pg ool (o) Sl 5 g A5k (oo b I L o s G315 €y il

Ko yamads ¢y y50d (wiS ) ¢ylod laS ol (ald8 30 ¢ s i [0]lg WS

sk < rdm o U)’NL@.C’ = smas dL‘z’ w ) dl)lb &uw

(1391/9/12 dio 45,3, 1391/5/3 Wle L))
st (5% Gy il gl 5550 A0T S (3,3 202 (s oyl 5 <ol hamno Diannigb

Email: Alahghar_mr@yahoo.com

OBy Cuenl 9 3980 Gy Jobo i g o > (i
T Jolie g s i i o Cosl s ol @ o] @
Pt el g e Jolie ) (Sl cS e el Sy
balpd > Jbe ol a3l (S JHST Slapyiin kel
s Oygo ) gl iSls eSSl o Gloj (b
ol b g amd g ploml odpld jo3 ©jg0 4 & (5)lon p» JU
Ll w3 g )8 S CoS ) i jged pogiSy dlde S
@ S35 Ko a8l il dg2g Gl gt g OS] ) (S
5 o 81 oSl an > 125 15 115 Aols j> caels (slos!
S gly piSls an > 115 b 45 Aol 5 wlyss g

dop 11 &8 cul gl code G gil; (oli5 5

stn Jold |y e Sl i locolSs J5
ssly wdly G ol el sz 4 3 wlgiee (lie i
e St bl of plop 5 pasi (b)) ol orer oS
eMac > (Flexibility) s picilbas! il (1)35k e
s e S Ol 4 Sjen 5 el
G bl (2wl o gihe (Risk Factors) sl
e g w30 QU ) 098 <8 o (b )3 o alae (e Sy
Sl sl Jlos] s Gl s gllas o
S Ojgo & w Adb o dac (Stiffness) caw g


https://journals.tums.ac.ir/mrj/article-1-4-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-20 ]

e 5 gy cdbae HolitS HSIan 5 Liaw bli)l Slawolie w22

s JeriSon clagisw ly ) oMas a0l )
ke polats] i

Or P (35 e ©jge 3 olss LS x>
laddlas i @lS 9y ) il (818 20 5 (ae i
SR Jolee Su pliS g e o ol 51 Sy P18 905 (s
OBl 9o 53 plsn & 3 sexy el ul (g el e
Sloyd CMlas il olB )0 b Mae  tbw o sl
by U 9wl aldly hlagn b daily ) (5l
ol 85 i 3 b gl (a8 5)0 4 M lilews oleyd s
bl s )b, ) e

2 09

B SPlagy Clidod JSye 3 il (ow)y
9 2P Oype @ olid (Sip pole ol (il
0903l 09)5 sladiged .2y oo cuall = 350 g5
~dged Cygo & &5 Lo il olE )3 4 Mine 3,8 20 Jolis
pole olRl (aligid CSlS 5l e xS
oS Wl 3,5 20 e 50d Obesl  isslys g s oo
8 oo sl (lapadld )3 plhlew 095 L (93,592 ()
b o JuSis 1y 58 09,8 cdings oad bl 59 9

-1 :(10-16) 3l wsg o)l o3 Sl (laybine
Conly gb oo A =3 JWw A0 b 16 s Brgase =2 Se
3 oyge 9> Pl ol sb oty eliB 5y )54
Oohgd (Squat)aciles ly I 8y Gl 9 YU slacll
P (0 E55 70 hn b 008 o 9 9
atn b 5l e g des ¢ JBlus 425 ol 0> Jgbo > =6
o s o K2 Al als =7 0zl L 1, oMo
5 his pgi (Slos plul )y S8 s g (K8, (Sl
el loj > o hb b oy wlesl opsls -8 S
00555 U il =10 (mluseple (23l =9 (y5el
423 1051 Gty S an g ua yg08

33 ly ogell e slel ool ol ) e
A JolS (g9 by wslnls) p)d g Abe 03 sy
e slogygeil Jgl Al ye b plosl Al je g3 )3 lagyge]]
sl wdlas ghw laygesl pll 5l LS 5 cMac

Ohid (g yude @ Slasl B 4 cwl (Ses s
ol & LIl onny cul sl uaygud o) Ade & G
@ Y5 oSl Cal b8 upysad o5y 4 o sino
Plae o o5 cul placdl & cuws dhae pl (g pcdw
o (e (gl 9 S (o0 Cangliie Ol (gt g S S >
B S s

DSy 9 Shjimen lads g3 CHae 2lsS 4
Olllas 5l (S5 )3 gl (o8 3)0 4 Mo il )3 y508
Ay, o 05l ol oaimd L5 Wlgi e 45 (B6F) sl 005 oL
3929 #l ol 3 g SMae ol (2l G )b
blsyl 5y90 5o caliae L aligS BMS p dgpg  (pl b w3)ly
29 Sl ot pldl Sl gl (el 35 g dlde b
(V)21 gy (Sl Sliios oS ales I o (Slys o

@B ©oy Jl olss wls 4Gl 4 g b ggee
hate 93 CHas Job daly (ow)p 4 o5 43X Clidos
dayly ol ay50 50 il asby gl L8 2 L gly 4 )
ol Wy cpenl & dag b ()b g dges (Lol oglia
ol Son gili (b5 (gladpy 4 Mo lla > cHlas
bodbae b dm oM 5l %0 Shy i b ol
33 b i daly 3y90 33 (Job e Jlie > dlae Cuoglie
a o Sldlas S5 Byl sl cund ouls 4 gl elad
Cygo & 1y OMae e Slatwiles wlasl y  gaw )y
s Sl adls s wules ol olazs!
2l el 0355 35290 o bl )3 2580 g0 4 (SDlae
I eadls 4 (ol 353l b len wls Jlbo ol b e
Wi @ drg b izen 08 lp Cund ae e
slapidy Oglite (dwas g (SMas gas gbjis
9 omged osS) late g3 OMae Jlwws 5 JlwS9pn
ol Jid g Jloo S92 lapion o ol 1L (5L asen
(AN s LB 518l cas b3 Sles g lslo Hai ;) alae ¢
S Sl Gl & mad ol Gl ol 2 lnly
9y S eMas il 5l e (e wyp g0l
ol 3l g ed HlE tS cod Jluws g Jleu S Jolie

92 slig 1 eploit 7 053 0l S g pole ol - ibisksl g5 0Kl _ (yy59 iliskailss il 93y sele alze


https://journals.tums.ac.ir/mrj/article-1-4-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-20 ]

23 Obed 5 (seun)

d]).: &S ws oolal 4.\.11:.0 Cod L_i.! )] u“)?‘*-" u.:?j)
0438 Cj sbal @ el 110 Qj OVsed Cuwlis
$95 M5 & ey sslg 59 ogeil 2590 2,8 (1US5)
Cod ad gy hiiwly Cuew SLL aoiw &S woled 0 cou
B (o0 HB CST e y9ed Syn Jl5 g il 4SS
ol 3l 9w e 03l 4SS iy dris S & s 10 (S
bpols B sla Susly g5y (S )l g0 b B L

Ao 8 o o MelS S sl (3,5 b g SlBod alid

b Slos plul (g0 sib asye 10 b conly com oy LalS
g cuily JlE ol ST s gily a5 Jls y> asyd 60 445
medl oS gl 8 cpl b eaniS gy aules LB 5,8
b s plonil gl (s 8 <8155 5 95 5 oy (B e
y90 3 IS ek ] Cands (61,5 BB claodly aS)
Sgo 40,5 &8 A el B8 ol 9l 9 oy (o8 slacdly
o5 i8I 423 90 b ajo 10 ey (ogilj 5 anlis o 100
5 Sigyimed OMas  ghw pSoill cas (17)ws 0

WWAs S (505 05105 S p3liiw] Dyg0 b ABLw ylods -1 JSS

2l ol y9e G (Gl plul 38 g Wiz S oo )18 0
423 106 59, )3 )15 it a2y sio 3 gl o o
JUSw dbaxd pl )3 g 28 0 il e Iy iz
& b opSoilul b cd (S5 geg Sl
SUS plul g sl o SLBL 03 ujged usiS) Alae
Straight leg <S> (b Blo sl5 b 1) 555 canl) Cuons
al s ) oy isIs 4y 30 lie 4 rising (SLR)
e M cd dlae (Bl Seeg Sl cld g 08
Sl wag @ylie (GBS r09 S Saidon (sladg pSUl (555 )18
S9y 0 SIS e g Jlod (ol Bpold JB Sle abail
ISl (S (Slo a9 ¢ 908 (g dlae S
eMas Jlail oo b JloaSon (Bb B sl
S jraer (ly (ogughd (o g (wgwgilines (oo
25 (6395S) (e Alols L ol £ (rbaw (sladg S
owd Cupmilus sl v g gy 0 o3l yio e

(18) 45 a5 g S 100 (59
05y 9 S yhen OMde (i (5 pSojlul

0diS Coles dle S§ (45) o Cuow Sliod plul

Je L,@)fu_a )])3 Dy o4 b..\.?l.a.:}% uSu.wJL’ :\L&.w’ 4 oS
Sy 5y Y g pb )3 (clabais &S o)y ko <8 >
ool 3 olSas (53l G5 3 b BB 5 a3b e 900
G G (SBs plil 5 €85 0 )15 4 (b waw )
Audd o3 o (g9 390 0kd o3 28] Al 5l &Sl >
e b 55 o3l slagygef] 13285 0 )8 diw
P > cMas cpl Clld uyged (w5 9 S yimen
Jio (@S seg Sl Sindsn olSiwd Ay 4 el
OMS Jos 3)ls 5l cwsyg cpl 4 9 A e yeidse Datalink
Sy g )l g Oypar g ) Cipar o dlae
S 55 i sy 5l abe ol plizab
e g goye e 20)3 10 Ll gefl o> 5 jbxe
4 Mo §x50jl Coge ol 4l il > @ e collid
b)) 5T g9y g3 Cundg 3 38 (S plnods dliae il
pasede sl Joe 9y (B1)S g9 pSIl sladg ySUl 5 dl s oo

92 Hlie 1 o plasis 7 0993 Yl s b 3 pole olfiuls - ibicuilys 0aSuls - (i il g5 b 93y sele alze


https://journals.tums.ac.ir/mrj/article-1-4-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-20 ]

5 iy et wbae )slidS 1o 5 Liiw blil sluglie swyy 24

Olisebl (yge3l e 0 LB e s I rimen 5 Adee
Cumdy 3 gup S5 4 28 ol S e Jobs
O CS e Cpn oKy g Md 0 S g JolS iz
2 ol oSl (piSI Cap > Jlb pé ©jg0 4055 plul
Loy opisIs a3 80 U o, opiiaS] 4 y> 25 ay b
(2085)(6) a5 0 ekais a5l 2 435 2 b slangly s yuo

& 09e] 2y90 29 &S Cumdg pled 1 Vb p I yged
SLoS plil g oanlsd a5 )00 COY (g9 Cwsly ool
JB g e b 2L gl ey S0 28 ) e
Jiog 3 s S350 StsS 53] oSt (55L& & 0
Jto iz gt Jlitd S 51 oolitl b 85 ol L e
03,lg HLid ¢ sy o g Cawgy alold j> Activita Station

oo 09051 3590 231 don plul s (59) iy B3 |

Gy (55915 Candgyd St 550 3 5l ot 1908 5y 9 it od EIS (Jhos (03] ~2J5.5

ol ClS e S o S Cunsy , (Orthosis: AFO
gilS hade g3 dlae Job i I xSsl cax B
b S s ol b plml ygejl (b wesesS
90 wals b p gl; oSt g SIS cax 38 Gl
Glugls g b gl ol piiiaS] b gl Sl doy
IS s e ool 3 uiSls asy> 80 aly oy &

290 5 Gup K @ gl 4 Jb o B seil Sl
055 (o0 )5 S (o0 ES g ST
D095 9 S plasen OMde i (S0l sl
G S0 9 95 Jade (5 e Jluwd yu Sl (908
8 42> jho Cumdy 3 ) Jate oS Jls ) old (5L
S8 4 old 593k MBS (o0 1B o b BB > cuih
g e Jog low Bl B pow S 4 olasaall
Ankle FOOL )i, — 1 go 3yl Sy alwy 4 S350l (Y

Oy 4233 Yo Candg )3 Jluad o 51 (i y908 (9 5 9 S yinod SILEE (Jhaw (39031 -3 IS

92 Jlo L o)lais 7 053 wlrs Kb 33 pole olSisls - iicilgs 0aStils - pags Sislss iR 93 sole Ao


https://journals.tums.ac.ir/mrj/article-1-4-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-20 ]

92 )l 1 oplads 7 053 0l pas S g psle olSiuils - ihiskslss 0aLiils — o5 skl gs i 95 ele alze

Jiagd oo | b dlors sl 355 42, 80 b 65 >
545, 1560 amels jl gilj pisznsT e8> 4 bgsye glaodls
a3 90 5 75 aials I gy uiSls <S> 4 bgrye (slaodls
i Anlbre doliy o edlimel b VFOY) ond ol
oladss S 0 MATLAB I8l 65 cos oS Hae
iy isuily ouSily SlSege olKiulojl  isusles
Wb B30y gy o 031y dawed )l (S pole

g JU et jolitS g Ol S (slo it
913 o8 3> 5l 5y )l dtunly ke 9 (SMas b
el s it 5 slapysej] 5 odlizl b Jolbs (claosls
ol JedS s g s dpse (Sterer
b osh 3llal oy e (K_S) g el g Ssalss
23,5 oolazwl Jloy (goas x40

Ladl
Bad gpSojlul jodlie ond)SS ey Sl
slcunsy S uils jaluiS @Sl 56 9 aw asls
10 G50 o > bagygesl oSoseil S sl ool A
90 dlold &y egily olad 5p> dayle b ol 8l g Wl 81 1 g0
(ICC) Stumson oy g 15 S5 0)bgd Sl cigail 51w o,
53 &bl b ol gl asyn 83 9 Wlle 53l (oly oy 94
5L o Y Ssen Baimd lis 4 dol Cawd @ gl olid
P S 5 s se i) byt (1) Jga 5
99 O .)9;.» s odnline oS )9]0.»[&.5 O W 45‘)‘ 09; 92

o e 8 gl Jeld gy Ao
i piitaS] Sl S uals jokaS Sl Buds
b gpSeilul gy sl ) ST gl (sl
b gl sl x> 90 5 (S SSew O Jols pgel
Geb okl 3y00 (lacis pu g uSe g oS S|
g oS S lp @y bl sl (SS9
Sl g ST SIS o gl g 4l 420 60 g pasle
6 608 03l (gl (19)as Ol agls p as 3 120
oy (Jaio 59y 28 gl paimaSly sl o5
wboin] S8 4 K g Al S b )8 ‘5\'—'—'—59)"
P08 Cuwly Cuow soili S Hemre LA o ol Ml
4085 (o )8 SetisS gl olSd oil S350 i
o o & oBied (ol alayiel 5 Saall Ay
e ol 5l o e Jeate (gl 350 38 Bl S
Copu g Jol (2SI b gl aS6 a2 90 )1 S
OodslE Gl 08 pSolul A wials S >
S & Gy plob 3 Ggeil 2)50 0 oy dizasTy
IR b 6y Sojlul ujged osS) 5 Kb pumen Hae
g oy @8 plos b & Ao tiS 38 4 9 85 0
Cunly g o3 0d (et (S A (b 3 (S Jade 4ol
oled
29UtS Sl G (b (b sl (6l
2 oyl ol laite (4115 Olynis [5glsS i) a5 4
2 ogkiS & baye sbodhy JloySop ol SMae b
10 (o a5l gy izl 8 3 o (g e
aely 5l cun Sl S > 4 bgye laodly g v 25

89,5 95 (2 (81 4o j S i Aamylio =1 Jgu

Sre 1yl Nlbe
S)1> (2o g . . - B
Sow 095 pllwegS HlawogS w0
0/918 2/88 321 22/70 22/60 O
0/756 3134 372 174/45 174/80 kY]
0/896 2/49 2/30 66/30 66/20 039

@ Jiawd ol phlean (GMae (ghe (adld uien g
AN gn (g 29 pllo B3N 555 )bine ©jee
ro o9 9 (e pa3lE G bl Bl )l

bl oy Sl 59

Syiie @y dulie sy e (5 ose)l @l

2 e g wllo 09,5 93 (o (M 0y 5 b eSS
doa p Ghlew @8 wad e olis a8 ol ssel (2) Jous
Wl 3,81 51 S g8 (6)ls dme ygo 4 (glel Llsd I 55l


https://journals.tums.ac.ir/mrj/article-1-4-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-20 ]

w5 iy piuad oMide )olidS HI1an 5 Lidw bl Slauglie w20

915 (ol 3,5 4 Wino g ollw 895 93 oy CMAE ©)08 g (gl (b L (S puitle 29595 Ay lilo -2 Jgu>

s slexe Sl ke ‘
Sldge JlawogS  WllwogS jlamogS  llwog,s i
0/125 0/30 0123 2/59 2073 S i Jog 35 352 oo
0/320 0/24 0/34 2074 2/83 508 955 5 o 5550 (sidas
0/000 027 0126 2/87 2051 St ot s siias
0/009 0/24 0/26 2187 2064 508 9555 5 Jmngd s
00000  12/10 1836 68100 8821 o, couiSD Sy a8 joliaiS ST
00000 12/43 1516 BUBL 8600 o, comtiiuST oSyl joliaiS yiSTas
0/000  10/79 13089 3842 TOM3 i) couiSD Sy il joliaiS ST
0/000  15/02 1712 T0063 12092 gl comtiianST oS yiiundlS joliaiS ST

S pndlS jglidS Sl palhe b o yged o5y Jliusd
9 r= '0/661 )J..w osalin ul)l‘,.:_, °9)§)'> 9—") i S
(P=0/002

L ogly ol o) ) (Jols slaail 4 a2g5 L
S paneds g ()98 Sy OMae Jlund (isu (e
st ial38l L ol pad gily (olad 33 a8 Lo (pdy A Hlo ime
Lt iliel cplicul oy cMae pl Jlgd w2
ol S ol calles diwej ol j 4l Gldllae
9 Oged Sy s (e dwlie 4 iy ol
ol dinlyy ol 2481 5 530508 4 Miee 31481 3 K yen
OBl gl a8 53 a4 e Sl y3 piomen (V)
5 wged gy Clae Jld baisy 0 kS e
Gl 5amd Lt Wy e oSl ookl 3l (K tuan
Giloe s cpl Jlwd 5 Sl F9n slaisn (63,Slee
(AeA) 1l 42338 lalllas
o) OMas Jluwd ity e 29 5L
sladia bl plyie ) Shyuen 5 (uyged
2 (B gy 3,90 SesliiS gl 5 S5l
sl 5 slogS g g oy S Joo 4l
Slcdld o 5 Se )50 wp Cul (San ol 5 (S
o (pej b aldl )85 0 gl a3 (933 oy aillen &l
Cuwl 48,5 518 SLR alive xsg o Loydi 2)8  Skiss plul
P eed Jabe g )b )15 IS ot Sy yiuen s

amod g edlal b isy pl &ldl g

e g )8 la st o baly) 3929 (cwyy A (awp
it polie y Gl odd Ay 09)8 90 s
Sopudls glisS Sl polie b S e Jloy 59
o ylis i (P<O/00L 4 1= 0/750) 15 omlite costo
9SSl polie b Gwjged wsS)  Jlew S
)].)L;:M d)Lﬁ] M/" « WJLU 09; ).) o‘) '}u&.b 3 C&{MK
slie oy (P<O/0014 r= 0/933) s oanlice cute caga
Syl HoluiS Sl poolie b Ko pen Jliwwd b
i yolio oy ( P<OIOOL 4 = 0/904) 15 oanlie ot
Syl pgliiS e polie b uyged (ogiSy Jlaod
&5 ma (P<O/001 4 r= 0/901 )i osalie cuto
JloiSop (dhw pilie o baxe (gl Siwen
Oy oSt S yinls polilS sl yolie b K piuod
("f& ( P: 0/643 9 r= '/110 )J..u.u o.\.bl.um u‘)Lo.:.) 09; ).)
JloiSop (hw pilie o bxe (gyll ( Suser 465
(P=0/356 4 r= 0/218 )ais sanlie ol )lew 09,5 1 o,
i plie o e cax b e (gl | Siasen
SIS S ynsls” HoleasS iSlas polie b K piuen Jliwsd
(P=0/043 4 r= -0/456 )ss sanlio ollew 09,5 ;> oil;
i plie o e cax b dme (gl | Siasen

92 slig 1 eploit 7 053 0l S g pole ol - ibisksl g5 0Kl _ (yy59 iliskailss il 93y sele alze


https://journals.tums.ac.ir/mrj/article-1-4-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-20 ]

27 Obed 5 (seun)

$l5 (olB 3)> & Moo (lileny S Colled o il diw;
O yere Mgy oS R g 0ALS WAl Jole C)]?‘:‘c
3 Slows bl el b el g ol oo (g)low
a4 Mo hlew jo &8 wiloaly lis (6,50 Oldllae 044 0

3> Rl ey dilen (Bl gy Jelgs o) (el 3

(YPaY)aen i Slews (Solol oyl

pite S olsie 4 GMas 008 b 4 g
pie G5 Scadgione I (S (gl 59y oS (YhedSe
@8 ksl el SLE s Ghlen 0g)S 90 (sile LSy
3y50 38l dgueS” (plppl ML Ly @ & 2g Mas
&SIl Cyan  ais plodl 0bj loy o g dslllae
Slapaie a3l a5 095 93 yp Mae Jbps e
ol oo Wlosd Gl SMae @yuE ales I glais;
el adl Mae e b bloyl o o558 cglas
s (85 03Il Sl (il jnmt Cudgiie 4y gl b piren
"o O SNl Cygo y0 & bl gy e S,
D905 29l 1y abae S i ol

@ Moo ohloy 3 GHMas b il & 29 b
i 4 eohlen (bl anld  cul g gly (elad 5y
4 Coms Wl e 5 g gl g ol (date 9> cMae
Oloyd dej 3 39 dag Ll Jlwwd 5 SS9 laicy
it oo YL L S sleal 4 sbcwd Gyee o
Siplad 5 upged g5y OMae Jiwod lais
Sl CWle (X 08 oty (e & Cuns
ol Gk Sl (e sl 25 Jolte Car e
sy b & adb whe e e ode
OMas 3 Jiwd 5 JlFon GMas as glajis
A 4 deg by mpged oS 9 S jieen
e by e gl Jade S 2 g9y Jlwwd oty
598 okl gilj iS5 S S sl s 5 Ll

Pl )3 08 a8 Jloj ;0 b g 3)b 1,5 pisls as > 30 gl
0 wgly s90 53 oy Jahe 39500 555 & jlos Ay b g
D)5 (0 B S ot g yuen dlas g 485 )15
S5 o S e Ak S 50 i 332 Y Jo
5 0k g dlsS i Loldl clag il el
» 1, (Reaction Forces)  lesl uSe (slagps yioljil
$ Candy o alia 1l i i 4 Jgeblly oo
Candg > b Jabe & (pej | wxy oAb M sy
RS COT 908 oSy e 5 35S (0 )l bS]
e g 3YL 55 s cpl ey sl wle e )l )3
cel Sy uyged oS, dlde Jlwd iy (e
ygebolly i > ool 1o (slagys s> ey il
SYb bl (b Sl Sl ol el
meuld oS ()8 @S> 5 (Sustained Posture)cas
sbol 4 e aBl Aib dgvg Gl Ses 0j0gy o
g Sl dog g See (8l g9y oyl (S > Sas il
oolol 3 K59 Wl oo g5 (ol48 353 gy sl e Coled
Copo 4 o oleg p S S Syl Joo
e 03905 g (e Jius sla iz i o5y Y
180 515 > Soislsls sl slrinls S, o ol (o
Coled 5 5 0,Sles clacudgiome 4 yomie Ailgi o oS
spe b te cpl Sy Pl aSol 3gde Jlaw sl
e gRlPl s & agli l8 3 4 e gliles
S b CalS Al 0D (g yg905 (0giS) 9 S plase OHae
00 & CaS olen bad ulh Al e cou ol B o)
o oS gl g ol ate 9 e Fhw g glj (3
ol dboul 2,8 S5 800 (sl Sig 1 )0 cunl (Koo 80
Jbé 1Sl 1 b 5 15 lBlisl ) oy Ky puo 93 5 il
39908 (558955 g baulyd 4y sy Bl 8y ol 0
233929 Bl 93 y2 5l gilewr £955 b0
Mo 2,81 )5 oS ud asuiie dalllas (ol )3 pisren
I 5eS 9l3 5 oy Jolie 3 (SHae 0508 il; (oh8 3)> 4
oo s 331 )3 )08 L33l 55 G5 )b 51l WL ol
oy bLil cpl jlew 28l g sl 00gs (aw iulisl b
o lpen b @l b I8 cliis g
onlk 05 axs olge opr | dles ol (MY
4 Alg oo 9l) (o8 2)0 & e llow (SHae )08 (g
53 0 plogl Sldlae A3l )3 9 (g)lam (po3e b s

92 )l 1 oplads 7 053 0l pas S g psle olSiils - ihiskslss oafiils - (55 skl g5 i 95 ele alze


https://journals.tums.ac.ir/mrj/article-1-4-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-20 ]

w5 g yiads cdde pslidS HISIAn 5 Liaw bli)l Slauglie w28

LT
om sl Bl Sllagn Clidios e 3l S |

LTV eL Q—.’.] fal_?d] J.’>r.a & O‘)‘Q; u.{.u)_, F?l-“ oLl

REFERENCES

1. Dixit S and Burton M. Anterior Knee Pain: A holistic approach to treatment. J Orthop Sports Phys Ther 2012; 42(6):
573.

2. Piva SR, Fitzquerald GK, Irrgang JJ. Association of physical function and pain in patient with patellofemoral pain
syndrome. Archives of Physical Medicine and Rehabilitation 2009; 90(2): 285-295.

3. Sahrmann SH. Diagnosis and treatment of movement impairement syndromes.1™ ed. Philadelphia: Mosby: 2002, pp: 28-
3L

4. White LC, Dolphin P and Dixon J. Hamstring length in patellofemoral pain syndrome. Physiotherapy 2009; 95: 24-28

5. Whytea EF , Morana K , Shorttb CP, Marshalla B. The influence of reduced hamstring length on patellofemoral joint
stress during squatting in healthy male adults. Gait & Posture 2010; 31(1): 47-51.

6. Halbertsma JP, Goeken IN, Hof AL. Groothof JW and Eisma WH. Extensibility and stiffness of hamstring muscles in
patients with nonspecific low back pain. Arch Phys Med Rehabil 2001; 82: 232-38.

7. Tafazzoli F and Lamontagne M. Mechanical behavior of hamstring muscles in low back patients and control subjects.
Clin Biomech. 1996; 11: 16-24.

8. Akima H, Takahashi H, Kuno SH and Katduta SH . Coactivation pattern in human quadriceps during isokinetic knee
extansion by muscle functional MRI . Eur J Appl Physiol 2003; 91: 7-14.

9. Woodley SJ and Mercer SR. Hamstring muscles: architecture and innervation. Cells Tissue Organs 2005; 779: 125-141.

10. Cook C, Mabry L, Reiman MP, Hegedus EJ. Best tests/clinical findings for screening and diagnosis of patellofemoral
pain syndrome: a systematic review. Physiotherapy2012; 98(2): 93-100.

11. Magee DJ. Orthopedic physical assessment, 5" Ed. Philadelphia, Pennsylvania. W.B. Saunders Company; 2008. pp:
461-77, 510-8, 605-28.

12. Stensdotter AK, Grip H, Hodges PW and Hager-Ross C. Quadriceps activity and movement reaction in response to
unpredictable sagittal support-surface translation in women with patellofemoral pain. Journal of Electromyography and
Kinesiology. 2008; 18: 298-307.

13. Russek LN. Hypermobility syndrome. Phys Ther. 1999; 79: 591-599.

14. Hakim AJ, Keer R and Grahame R. Hypermobility, fibromyalgia and chronic Pain.
1™ ed.Mosby, Philadelphia.2010.PP:19-33.
15. Kendall FP, McCreary EK, Provance GP, Rodgers MM and Romani WA. Muscle testig and function.5" ed.

Philadelphia, Pennsylvania. Lippincott Williams and Wilkins; 2005. pp: 377-379.

16 .Witvouw E, Tiggelen DV, Thijs Y. Intrinsic risk factors for patellofemoral pain syndrome: Implications for prevention
and treatment. Journal of Science and Medicine in Sport 2011; 14(1): 118.

17. McFaull SR and Lamontagne M .Invivo measurement of the passive viscoelastic properties of the human knee joint.
human movement. Sci 1998; 17: 139-165.

18. Deluca CJ. The use of surface electromyography in biomechanics. J Appl Biomech 1997; 13: 135-63.

19. Drover JM, Forand DR and Herzog W. Influence of active release technique on quadriceps inhibition and strength: A
Pilot Study. Manipulative Physiol Ther. 2004; 27: 408-13.

20. Salsich GB, Brown M and Mueller MJ. Relationship between plantar flexor muscle stiffness, strength and range of
motion in subjects with diabetes-peripheral neuropathy compared to age matched controls. J Orthop Sports Phys Ther.
2000; 30: 473-83.

21. Blackburna JB , Norcrossa MF, Paduab DA. Influences of hamstring stiffness and strength on anterior knee joint
stability. Clinical Biomechanics 2011; 26(3): 278-283.

22. Cashaback GA, Potvin JA. Knee muscle contributions to joint rotational stiffness. Human Movement Science2012;
31(1): 118-128

23. Reeves ND, Maynaris CN, Ferreti G and Narici MW. Influence of 90-day simulated microgravity on human tendon
mechanical properties and the effect of resistive counter measure . J Appl Physiol 2005; 98: 2278-86.

92 slig 1 eploit 7 053 0l S g pole ol - ibisksl g5 0Kl _ (yy59 iliskailss il 93y sele alze


https://journals.tums.ac.ir/mrj/article-1-4-en.html

[ Downloaded from journals.tums.ac.ir on 2026-06-20 ]

Research Article

Evaluation of comparison of hamstring and rectus femoris
muscles stiffness and peak torque between anterior knee pain
patients and healthy subjects

Rahimi M+, Salavati M2, Ebrahimi I°, Mohammadi L

1. M.Sc of Physiotherapy, Shargh Comprehensive Rehabilitation Center
2. Physiotherapist, Professor of University of Rehabilitation and Social Welfare Science
3. Physiotherapist, Professor of Rehabilitation Faculty of Iran University Medical Science

Abstract

Background and Aim: This study was performed to compare the stiffness of hamstring and rectus
femoris muscles in subjects with anterior knee pain and normal subjects.

Materials and Methods: In this non experimental and case-control study, 20 persons with anterior
knee pain were selected simply from convenient sample and 20 healthy persons were selected by
matching method. proximal and distal stiffness of hamstring and rectus femoris muscles were
measured using an isokinetic device in the passive mode. Also, maximal concentric peak torque
during flexion and extension movements of hip and knee, in two groups were compared by
independent T-test and correlation analysis.

Results: There was no significant difference between anterior knee pain and proximal compartment of
rectus femoris(P=0.320) and hamstring(P=0.125) stiffness, but there was significant difference
between anterior knee pain and distal compartment of rectus femoris and hamstring stiffness
(P<0.001). Significant relationship was found between anterior knee pain and muscles strength
(P<0.001). No correlation was found between strength and stiffness of rectus femoris (P=0.356) and
hamstring muscles (P=0.643) in patients group, but in healthy subjects this relationship was found
(P<0.001).

Conclusion: In patients with anterior knee pain, hamstring and rectus femoris muscles stiffness
increased and muscle strength decreased. Increasing of muscle strength was effective on stiffness in
healthy subjects, but there was no relation between them in patients group. Also rectus femoris and
hamstring muscles possibly have different proximal and distal neuromuscular compartments.
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