[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

Journal of Shahid Sadoughi University of Medical Sciences O (Bgo st (S pole oKLl Jhdgfy oode alxo

PR A, A
Vol. 25, No. 10, Jan 2018 J,‘,bﬂﬁ;ﬁ;,&i/r,v,@% WA 60 )+ oylads YD 090
' ¥
R
Pages: 819-827 Writ MAZAYY amio

é‘ﬁ‘)éﬁ)b‘)ﬁ‘iﬁbébi}sw&uw,ﬁ
o 9 S Juwd 90 (5 ylow 4 Hio

r‘5.>|9.w S0 ‘Yﬁsoq@‘l.‘g‘ o “LS)M‘ A y8

]

5 LogmST plee O (535 0 (oras s ;o LS| e @y o ISl Jiaidse silon @ Mo ol Loy raouio
sialS g Pl el Jalge nl Sl Soe 45 wigd oo Hae Kiws 5 cind dlox | Sl Slgl s s ,missS!
oy plSin o Jobss 4 bgyye SIS oy S vt ) 00 Cogs lgie 4 o] JglaS )y 09d L3l ) o Jobss

Mo 1,81 yg051 09,5 98 40 a5 Yo &8 15 b a5 el Cross sectional study b cxlaie Sladllas g5 51 3o ol tomypr b9,
a5 aliod oz 55 33 cal (s Ao Sl5T glitS adlye i plonl (5 10) wlls 0,5 5 (5 10) i Al Jelye (5o &
2 Oy Jisl ¢ (Mid stance) e L L S wles (Loading response) ail g9, » 59 JWs! «(Initial heel contact) sl
Sy o3ll 0 50 oy )98 oliws aliwgy i) oo S 3L 38 ol ) > o Stance al> . (Terminal stance) axu g9,
o oolaiwl (independent t-test) Jaias t (s yiel,b yg051 515 (V) (45,9) SPSS L1581 o5 5l laesls Judoeig au 55 (gl 28,5 1,8
(P<:/-0)

o (Initial heel contact) el a4y ,0 abasd 1oy 59 ISl g (6 Lo 45 Mie )81 aS™ oy ylis Gudos ol ol s
iz o0 (P10 Y) 0 lo sme gkl a5 5 09,8 90 o ,oliiS S|l a5 Wil sogs (6,555 ,eliaS glls Wl ol 8l 4
P>e/o0) el 0929 (5 o Sxo ST 09,5 50 il al> 0 (S0 alasd a0 a5 ol lis pol> s gl

8 s 931 ey (578, ol plSin 45 el Slilgi SIS iy 28, A s pole el bt i S A
&y omsiwl al> o Initial heel contact alax) o s Sy 58, oy al> o £9,8 j0 ol Sl 31 g a5 ISl Jodge (5 Lo
..A.QJGA

s s (538, ol ) SYWS (gras piuens Lo Lo o jo Sl e ge igals sloojly

Ol il pad il pud 221 bkl (o)) SuilSogar 5553 - )

Oyl e3gino cSgiine (w93 33 8181 (o> Waol ISy 9 g sl T i)l wliit )5 P

Ol b o galluol 51T o815 (o8 3219 ¢ G335 295 gole ol guiae -V
Paradise.gheshm2011@gmail.com : ;Sug Sl Cauny c= VN VIFVAP AR 1 alie(J ganno 0 3kauws 95)%
VWAS/E/10 1Gb p 3y )b 1P/ 1/ 2edlys gl


https://jssu.ssu.ac.ir/article-1-3690-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

3 95 p9ledS 5l sl oS ol gliaS asli (o)
L3l lr )35 o jLid S e 5l aS (goges j9me Jo by
Golo Mo 3131 o 50 555 (glosliss Cuz 5 )l
Ol el lyem s salST Ceeal 1 o ISl e
S lie 00l Cpdd g 009 o ol b g el
Mibse (Bl glaw j3 58 Jobss Lado gl LS 990 (SDlae
Slgige o1 jalas asls adlbe (plpls L(VFNY)
54 b Jols Bgile yie mtd 5o 1) Sl (lidme
Bled b Llem g plle ooy S 0 8 ol ple
ol aS el opl jo oliT gliaS aule Cawal (VN 0)
Sedse )y (8 0ly (b o by a4y aS Shamy b lade g5
o lil lake ] 5 egdle Lm0 1,8 (5 uSoslail 5550 |,
Yzl ol 6,58, ,0kas sl 0,8 81 as &l eo,S
Col (goye aman 0 gl Hay ool S5, eases L
o8y oly o Sl o eams las Wlgi se 09> a5 (1Y)
sl

Lig oliT j4lssS ezl 5l oolawl b gy Jolas RN,
8,55 1 @Y jlews c8s 5l (Force plate) goew g, olSiws
VY ANP) el

Gls o3l Jobs sy s 4 oS soge Sliiss alax |
i 4 Olgiee Wl aSls e Sl Jedse 6 )len
5 o=z OV 5 s «(VA) Glen 5 0 553
SN LS ol (V) e 5 ol 5 (V) o) e
S8 ol jgbsS adlge (w4 45 0 L i 292
g oo o)Ll Blaiod )3 030y e g Mol Jrtgo a2 Mis
Ol e oly8l Joles (g5, alndS jo a5 Sldass S
LS () Stz 65N Gy, jl a8 S O go (5 le
b atie) o oSl Sl il g oslil Jolas
@ oy ol) Sleegaz e lSul Jeilae 5len
ol ool 4y az g 0l 0929 ol 15bsS adlge ogas
S joo B & e Sl s ilem hls 2 5o
o) 3> 4 Wiy oo alie Ll yo 33 cpl Jolss ()

Y4 S° PO e)l.o..i': ‘W 9 Coma 0990

doddo

Solems S (Multiple sclerosis) 59,8l Jocdge
Al phio 0 PLsl cle 4 a8 Sl ) edgpion e
s 4 g )aisgSll 5 lagysuST (ke B2 (535 0
S ol ol (V0)) Wigdiso cu B0 lzs (Glos s
Cgmma Gllsx om0 Sy sl e il
Oebee w020 oo 4y (S 5bow (nl @Dl (7)) 05800
b ols (2l 50 Gelee a5 (F) 9l anls Cany
o 0, i osle 5 e ke (s Bl (ol e
S (SLSL wo 6,6 ©jgo 4 (Gl @Dle G950 4 e
@ o> PS5 g 90 (Jolw pae daplal oS > s
ol (0) sgd oo baplal o S8, Olgs wlus! Oj90
SV iS5y Sl e n 4 e olew (nl o S
S ol Lo Glgsl cnl Gl (S ) Ssbiee Lo
O Orizen () wble (Dlas axs 5 (ALY) (Dlae
ey Wl oo G3gmo s ol ) ansle sbml b s Lo
b S50 Bk sl g 09l 5y w2 g (e e S
Sl g 535 1550 b 30 il 5 Ble
(V) w13 5b cou 1) 0,8 38, o, Wil o SDas
3 ohlem Y BN o i3, ol ) s jo SIS Jolas pas
00 it (6 slans Sy b a5 55 392 Syl sl sl JLus
Slam JL YA a7 ol 468 45 e oo 00ud ljlews 0% jo g
g W (S5 hlug g (5 o) 4 530 s slen 952
Ly STy e ol (S8 ilos Sl 055 <5 8 g sl
o DS g el b O ) ) anS e eslisd b
oy oly yo Pl el a5 Hlac S g cans Jolss
Gl Ohlem cnl ol Jlaial 9d oo ol jlen 2
5 525 Gl Olhlem o @ slezel &5k cnl 5l g was o
Cand 393 g 4 (pl oo Rl seges galime 0 5l
30 anlllas g gy A5S o bl oyl sl (6 yian Sdlac
OB Wlgi e (58 ol) sy Ghlew cnl Jols 900
sops SAL Gl 00y ey Sl xSsle 3t
Al il (V) cup  SuSll ofg 4 o SiuSls

O3 (Bgo dunged (Sloyd = gblage Wlous g S pele oGl alxo


https://jssu.ssu.ac.ir/article-1-3690-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

B AV

5 09 pan e lp ga3l )0 (0,5 ES b a5 a5l s
Ol 23,5 )3 adlllas b 5o o3l zoy3 g 095 slne
o YARZ GujolSul Jeilge @ Mo olilom (o
YAUA S8 05,5 oo eloe 5 FIFY= JLae Sl
g0 oLl 60,8 Shg e (FNY = jlas Sl Jlo
P 2l Eard 5l U el o ooyl Vel Jgax
oS s bl as gol,dl sl o aildbgls aeb cols,
S8 oo ) B eainsls g

JLid S50 5l a5 gogac jyme 90 Sl 5lidS (pizeen
(YY) 2855 )18 avulne 3590 25 9o 2 b 9,35 o0

(ol3] 95 Tz= Mz + (Fx x Y) — (Fy x X)

oh8) @ g o by Wl slias adlse
sl ape glagle o Fp Veer G2 L (el
all e, oy o9 Jlsl «(Initial  heel contact)
5 (Mid stance) :yo; L L &S wles «(Loading response)
yo Stance al> . (Terminal stance) axy (s, » (59 J&!
Advanced) AMTI zw g0 oSiws alewg 38, of ) s
3,50 Mechanical Technology, Watertown, MA USA (
azgi b Sy s ol Cosles 085 18 (655 o3l
BB 4l o pa Yoo b T o a8y 5 4 lojgeis &
ViconMXthree-)  oj50 g0 5l adbiee il
sley> 4o 5o (dimensionalmotion analysis system
Gebie 5 S Coby ()58 o L &S (215 5 (I
aladi o ool Lidwl alizee Jolpe aseid Sy oy
35 B 092 gy amio 4 (o) U pud i alols 4 69,0
S o ol 2905 ol 1y 095 (oamb (35 ol S
oy axio 59y 1) 395 by ples 93 Sl alex 5l alla>
e OS> sosls >gy> 0 AT (go)lge b og ol e l)8
oo S5 03ligs S s oo 53,5 (n Sl LS
397 n e eend sl g S Sl plesl e ad
308 9y Wbl 5l eej )y (plz g wey b sl
b Wosls e a8 oolitul gm Vo ey Jodd] oo
iad pld A8 ol Veoaz o Gl sld ) ol

Y4 S° PO e)l.o..i': ‘W 9 Coma 0990

Ded 3Bl o Jolw Cugdl Cael a5 duliy oba)lS
Sy slp 1) byl i 4 slezel I3l cpl jo Jolas ials58l
Geos 5l Baw 1A aes oo I8l (cegee male jo j5a>
ayo ghl @b ez o ofil j5lss ddlse gy ol
sl s, 2 o9 Jwsl «Initial heel contact) aisl
5 (Mid stance) ;o3 L L S wles «(Loading response)
4o Stance al> . (Terminal stance) axy 5, » 59 JE!
dlie 5 oSl ftdse & Die B3 (38, ol pln
s 4y leools (pl dlors g oy LG 0g ol o131 L o
Bl A8 518 )y 2 950 S cnl Sligy Jols xa8s
IR P9
Cross sectional L  shic oldlas go5 3l Gaios oyl
Jols cain 7 a8 5 imghy ol o a8 Ve slaws el study
@ a5 GaiedSel Jedse @ e Jle 050 N0
5 (03esl 09,5 Olsie @) Wiagy 00,5 anzlye ol MS paz
(039 9 98 (i oo SR 1 AST 7S 098 0 500 5410
OBl Bolar S 4 oy ool Kok eel 69,5 L
Jege 4 Mo Jlow lyie 4 (ouS gl Gl o ad
by Lis ol la 4 4B €5 5 50 s il
5 wadd sl lapgesl 5l eolitul b cygsly i S
Db el j0 e eS8 s ol 09 sod ol (T LT gl
expanded disability status ) Jlgl wad wlae slls
Solowm 0 Loyl (Ol 51 Jlo G o0 9 58S L g ¥ (scale
S hug Gl ol Gald Gl g alnds el ol
09,5 oLl 5 lllew imen il (6 uSoslail Cassels
2SS 5 ol W55 e il el ooy 4o WS
g Hhae - (Sl 5 lmial iz w9 (LS plail g 45
ol g BBaLS S LS aS Jhse 0 aiiile e aseS e
Solowr L1 i Sl Jedse slow 5l 8 & g
S2sler s lonm e by Sanygsyl olem 2l 5500
3 Solem 35 pis iz o2 NS e 7yl dslllas 5l WSsg
T Y R R S YR [ P PR N
Sz iile (Mo b 5 (g slagslom S 5l P

O3 (Bguo dugls Sloyd = Sllage Wleas g Sy pale oIS alxo


https://jssu.ssu.ac.ir/article-1-3690-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

Sl 09,5 5 slew 09,5 Jiies 05,5 95 S92y iz
b ooliw! (independent t-test ) Jatuws t g al,b g0
Ligp <t/ ©)ls g ghaw jo Sl Jlod g a5
Excel 5 (Y-)Y Jlo YV (45,9 SPSS 138l 6y 5l eolaxul
b 5 a5 ol 4 ad bl (Vo) e JLo VP FYEL 03 00)
T gy oK b aS Hle ools UL 5 (2lg, a5 0,5 oL
Slalay (V YAFP) ainds Slibss @ azg b oS o ol
S by G [l pled iz o el odem,
AV -YFAAD DI oS L) ol ooyl olKails 35

ss oley dagogesl b ST it asly anglise ol
ookl b pos UL ley S 51 (g, (wlusl o b s oy
Wo,5 e (R2010 B)7.10.0.499. Matlab 381 o5 5l
Sl g lol el g 5 jsliie 4y 5 () logad) (VA)
Sy ¥ 0 alflas sl Stance al> o 5l oo, ol yloj Sl
d‘fwwwwoﬁﬂélfjbwbuﬁ)o‘)
Cawd ar olael w3l jgliiS @y b e slaassl 0,5 s lastewl
bas Ve japd 5 iged oelol 2 0l31 (g 5 el ol
Slanlons 53 53 g 5 i Jole S Sl 35 Jele

o2 g Wodls og Jloy s axgi L (YY) 0540 o 5 k]

S s a3l slog S 68,3 sla S ) Jsor

P J 5SS 03,8 09051 09,8
«[1aY Ya/Ae = #NY Ya/a8/£ #/fY (JLo) o
<IZA \YEIEYIE VO \YYIYAIE £/aY (s G».aLw) RY
DY VOY - A VEAYEVYVY (5,5 oLS) s

Free moment / of37 ,qLis

4
. External / =, jsx0 Jo>
Y //'\\
. /
3 - DR R SRl SRl R SRl SR Rl
Z{)_Y — 3> >3+ 3+ 9+ 9 g > > > < <L o
:1 ¥ \ /
§ . ooy / Time \ /
» \_/
\ \%4
-t nternal’ J=15 520 Jo=
-\Y

@ STANCE) O ol e a|ﬂ ol adlge ) jloges

o598l Jdge (g ke slyls 01,81 as” ols Las Stance

ol,8l a5 caws (Initial heel contact) aisl a,s adax o
yoliaS Ol aS Wil oogr (655,53 ,5kaS glls Wl

RIS o R O B N S L I U RS g gpee

\Yas S° PO e)‘.o.»i'a (RN, § S 090

2 by ol plBm jo o] jgliiS ddlge 4 bgsye (slaazily
» O Jwsl «(Initial heel contact) acoly ay o alas) jlos
Mid ) ey L L S wles «(Loading response) aiily s,

al> o (Terminal stance) axu g5, » 39 JWl 4 (stance

O3 (Bgo dunged (Sloyd = gblage Wlous g S pele oGl alxo


https://jssu.ssu.ac.ir/article-1-3690-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

AYY

(Y o)L«i’; Jeaz) P >+/-0) 0)‘.\3 S92

b obpste b s wsilel oy, bl 51 LS

Ol s (Shapiro-Wilk) Sbgs pls s 51 oolaul

& Soyll eesl ity il ajei Waools aSol o
;aﬁ)f )‘)5 oolawl Sy90 JM

550 pley aw oo ol il Lol Gaiss glasols s
sl 69y 2 0y JES slapley (g el al> e
s (Mid stance) ;o3 L L S wles «(Loading response)

@ M 09,5 (Terminal stance) axu (g3, » 39 JWl

S 3ine S Gl 3l 5 i Al Jetlse s o

sl yo alﬂ 5ol ddlge 5 Sbeo duslio oY Joax

(P55 ¢bS) (339 31 o 5o bl

6)"’@"" t Hlade u.afab.o SHS| p]l_,,,, u“‘ P| ul)w STANCEA.I:).» «SL“C)L"}
s /oY YI¥A -IY¥ —+IYYA s/ VE IHC
-/a4 /) ofe Y Y. SIYEY LR
<V — /¥y —of+d A o/ ¥ MS
-/¥a —-IYF —-\Y —- %Y N TS

s 09,5 5 a9l erse 5 )lows 40 s 05,5 99 1 (TS)" (MS)" (LR)" (IHC)'
Ay 53y 2 059 JEEI T ey Ll S Gules ¥ oallly (g5, (59 JWSI Y aily 40

Al o eiiwl al> o 5l adasd d\ 5 L Hemme o> alﬂ 5oLl saims lias saie slael s

Terminal stance 4 Mid stance .Loading response .alax
oolie ioli8lais sasline (gl Se S| Stance al> o
Wi ylylews o Initial heel contact al> o o of51 jgliss
oaaad ol b Sl 4y S g Sl Jdse o
(OF) il o 53 38, ol ol 33 (l (v 28 Jolas
ol il o il Al e sl abasd cul s (YY) oo se s
Salon poe 55 g b Silas Ged Sl (B0 Wl oe oy
Som oz ol a0 a5 wsl Slos elasl Jolae
&3 5 s oo Gl i al o Sl alid ol o iy
doyo oz o 1y ol jglsS o5 ol i 4l hedow
A5 Bl aaes (18 w059 alflas S 4 el
Gl 5L ol oud plol axsds s a8 Slidss o
05,5 ooliiwl (S S 4y Jolsd () 2 iz Sl L)
amio G9y g oobinl plm o 1) ohal l Jols b g ol
Ol oo Dlinios ol alex 1l ool B (o) 3590 95
oo 4 Cattaneo «(YY) ) Ken ¢ Huisinga s.a>s «
5 Giesser «Y+) Fulk «Yd) l,Kea 4 Frzovic «YA)

Y4 S° PO e)l.o..i': ‘W 9 Coma 0990

et s &5 Sl (Golany e Sl s
S S8 ) 55 5 s S5k 5 5l 555 0
2l 0538, ol il 00,5 o Ll 4538 lisios sedce Sk
@ bl (I g e 3oy PLET s 4 o8
bt j Vb aoys gdls jo (VF YO)Ewl olpen LS
O3y oy el )0 oSl Jdge (s bo 4 Dt 013
Shs gals ST jgliaS adge (YP)Cwl ool i,l58
bl oo (5235 o) plin )3 (el Sllugs ()l sl (A3
ol s swhe bl Wlgiee (a3l (nl (ow)
2y s Al Jedse (55lan 0 Do o8l 2ald Sl
e )5 L Las|
4 e Olo Sl p5letS gy ol Bkt ) Bua
ol @l g @l o3 L (T anglie 5 e 5o S0l Jeidse
5 02395l Jeedge 4 Mie ol Lo oS ol (LiS 3o
43S gl sl al> o dnitial heel contact ala
35 omt L 5 il o331 ol Sl 43 o (5555

A y3 09,5 gd alyl JolliS o A Wi e 09 o giee 0g,S

O3 (Bguo dugls Sloyd = Sllage Wleas g Sy pale oIS alxo


https://jssu.ssu.ac.ir/article-1-3690-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

Al j0 g 285 jekiaS glyls Wl o8l & coes contact
A 0 g il 0 o gme S0 4y i Sl Sllugs lyls
Sologre WS 05T 50 o il d> e Ko alaxd
MWl o8l 1> aS 4l ol mesy glp e e
ol oo jlabasd 5o b 59 ISl Jeige (5 lon
ol (6 palS” B @ 5L Wil ooy (58555 ,5liS (sl
SeiloiS Gl pate ( SGLS o yerie pogdle a5 Ao
w283 18 (s 990 (53 o) plin )3 55 1) B3

S a5 A

b S35 ami (g pile Gdod @l
a e oLl e 3, ol plEim s el Sllags DL
dy 4l 555 5 pll 3131 5 s lSal Jelye s bens
ol al> 1o Initial heel contact alaxd ;o ds w23,
dedoe Golom & Do SN s nl s 2
eSSl il al e 31 alind cpl 5 IS
5 il oo boasil cnl il e b o3l 4 carns Joles
P Slapes 9y p e S Sex ekl B
2l o3 oo ol 3l cnl sl p (925

&l ol

S Sen 5 ohle 4lS 5 Ol MS el ugns
el 1y )i JlaS i 57 ()80 Lo b i ol o

References:

slaylnl 51 Joles byl sl a 0,5 o Lal (YY) ol ) en
Sladss aex 5l oren il 00,5 eolaiul Jb oL
19 5ye dmio oolitl L (COP),Las 55,0 Sllugs 5l a5
Sobow @ Do B3 Jols 251 sl o] pln
iS4 lgioe Wl 03,8 oolitul e Sl Jdse
Karst (YY) 52 ¢ Chung (YY) Cattaneo & Jonsdottir
2,5 o Lol (YO) o )Ken g Van Emmerik o (YY) ), S0 o
0,5 o Ll |, en ¢ HuisINga suiow 4 (lg5 oo digad sl
Golows 4 Mt 01,81 a5 Wil 00,5 oLl 045 Gudzs 4o aS
el Sblogi (51,1 e 331 & e o Al s
a5 aS (YY)Al 0ogs (6505 Jobss glyls azms jo g yiiu
RO S PR PE PV S ES W0 PR PR C ol Gl - e
s dols oyl Glp 09> Gaiow yo ol )Ken ¢ Huisinga
S Gop B g 090 sloadlge 5 ,Lid 35,0 Dliluys
Oetaze Jg il 00 )5 colatwl yobis! s ;o e Jod!
ol Sllogi gy Sz Sl kit adlge 5l Bk
Ao IS8 4y il Al o alaxd L jo 580 IS 4
Jege §olow 40 M Sl 31 Jolss (Db g (owyn S
pllo o3 L ol alie 5 (28, o, plSn o ey IS
Moo o8l a5 ol Hlid Gudo )l guli a5 Wil 00,5 oolasul

Initial heel alax o ladd e ISl Juuidse (o e 4

1- Gutierrez GM, Chow JW, Tillman MD, McCoy SC, Castellano V, White LJ. Resistance training improves
gait kinematics in persons with multiple sclerosis. Arch Phys Med Rehabil 2005; 86(9): 1824-9.
2- Frozvic D, Morris ME, Vowels L. Clinical tests of standing balance: Performance of persons with multiple

sclerosis. Arch Phys Med Rehabil 2000; 81: 215-21.

3- Cattaneo D, De Nuzzo C, Fascia T, Macalli M, Pisoni I, Cardini R. Risks of falls in subjects with multiple

sclerosis. Arch Phys Med Rehabil 2002; 83(6): 864-7.

4- Pittock SJ, Lucchinetti CF. The pathology of MS: new insights and potential clinical applications.

Neurologist 2007; 13(2): 45-56.

5- Fjeldstad C, Pardo G, Frederiksen C, Bemben D, Bemben M. Assessment of postural balance in multiple

sclerosis. Int J MS Care 2009; 1: 5-11.

Y4 S° PO e)l.o.& ‘W 9 Coma 0990

O3 (Bgo dunged (Sloyd = gblage Wlous g S pele oGl alxo


https://jssu.ssu.ac.ir/article-1-3690-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

6-

10-

11-

12-
13-

14-
15-

16-

17-

18-

19-

20-

21-

22-

23-

Yozbatiran N, Baskurt F, Baskurt Z, Ozakbas S, Idiman E. Motor assessment of upper extremity function
and its relation with fatigue, cognitive function and quality of life in multiple sclerosis patients. J Neurol Sci
2006; 246(1-2): 117-22.
Wetzel JL, Fry DK, Pfalzer LA. Six-minute walk test for persons with mild or moderate disability from
multiple sclerosis: performance and explanatory factors. Physiother Can 2011; 63(2): 166-80.

Sharma KP, Kent-Braun JA, Mynhier MA, Weiner MW, Miller RG. Evidence of an abnormal
intramuscular component of fatigue in multiple sclerosis. Muscle Nerve 1995; 18(12):1403-11.
Ponichtera-Mulcare JA, Glaser RA, Mathews T, Camaion DN. Maximal aerobic exercise in persons with
multiple sclerosis. Clin Kinesiol 1993; 46: 12-21.

Finlayson M, Guglielmello L, Liefer K. Describing and predicting the possession of assistive devices among
persons with multiple sclerosis. Am J Occup Ther 2001; 55(5): 545-51.

Confavreux C, Vukusic S, Moreau T, Adeleine P. Relapses and progression of disability in multiple
sclerosis. N Engl J Med 2000; 343(20): 1430-8.

Rubenstein L. Hip protectors-a breakthrough in fracture prevention. N Engl J Med 2000; 343:1562-3.
Nadeau S, et al. Analysis of the weight bearing strategy during gait using the support moment and con-
tributions to the support moment. Gait & Posture 1997: 5: 21-7.
Winter D. Overall principle of lower limb sup-port during stance phase of gait. J Biomech 1980: 13: 923-7.
Kepple T, Siegel k, Stanhope S. Rela-tive contributions of the lower extremity joint moments to forward
progression and support during gait. Gait and Posture 1997: 6: 1-8.

Dalleau G, Allard MS, Beaulieu M, Rivard CH, Allard P. Free moment contribution to quiet standing in
able-bodied and scoliotic girls. Eur Spine J 2007; 16(10): 1593-99.
Almosnino S, Kajaks T, Costigan PA. The free moment in walking and its change with foot rotation angle.
Sports Med Arthrosc Rehabil Ther Technol 2009; 1(19): 1-9.

Fary Khan, Bhasker A, Mary G. Management of Fatigue in Persons with Multiple Sclerosis. Front Neurol
2014; 5: 177.

Kasser SL, Jacobs JV. Understanding and Treating Balance Impairment in Multiple Sclerosis. JCOM 2014;
21(9): 419-32.
Jessie M, Jenna M, Mary F. Nicholas S. Postural control strategy during standing is altered in patients with
multiple sclerosis. Biomech 2012; 4: 12.

Halabchi F, Alizadeh Z, Sahraian MA, Abolhasani M. Exercise prescription for patients with multiple
sclerosis; potential benefits and practical recommendations. BMC Neurology 2017; 17(1): 185.

Payandeh M, Khoshraftar Yazdi N, Ebrahimi Atri A, Damavandi M. Effect of Corrective Exercise Program
on the Ground Reaction Force in Student with Flat Foot during Gait Cycle. J Res Rehabil Sci 2014; 10(2):
292-305.

Daniel P, Stan G. A4 method for the analysis of the free moment’s variability: A case study. J Proc. Rom Acad
Series B 2013; 15(3): 241-49.

YYAF (60 (o0 o loud (pixy g Gt 090 O3 (Bguo dugls Sloyd = Sllage Wleas g Sy pale oIS alxo


https://www.ncbi.nlm.nih.gov/pubmed/?term=Almosnino%20S%5BAuthor%5D&cauthor=true&cauthor_uid=19678921
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kajaks%20T%5BAuthor%5D&cauthor=true&cauthor_uid=19678921
https://www.ncbi.nlm.nih.gov/pubmed/?term=Costigan%20PA%5BAuthor%5D&cauthor=true&cauthor_uid=19678921
https://scholar.google.com/citations?user=lG1-tXUAAAAJ&hl=en&oi=sra
https://jssu.ssu.ac.ir/article-1-3690-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

24-

25-

26-

28-

29-

30-

31-

32-

34-

35-

36-

Payandeh M, Khoshraftar Yazdi N, Ebrahimi Atri A, Damavandi M. Comparison of vertical ground
reaction force during walking in children with flat foot and a normal foot. J Rehab Med 2015; 4(1): 33-41.
Soyuer F, Mirza M, Erkorkmaz U. Balance performance in three forms of multiple sclerosis. Neurol Res
2006; 28(5): 555-62

Grigorova V, Ivanov |, Stambolieva K. Effect of sensory inputs alteration and central sensory disinteraction
on postural sway and optokinetic reflex maintaining simultaneously body balance. Acta Physiol Pharmacol
Bulg 2001; 26(3): 77-80.

Finlayson ML, Peterson EW, Cho CC. Risk factors for falling among people aged 45 to 90 years with
multiple sclerosis. Arch Phys Med Rehabil 2006; 87(9): 1274-79.

Huisinga JM, Filipi ML, Stergiou N. Supervised Resistance Training Results in Changes in Postural Control
in Patients with Multiple Sclerosis. J Motor Control 2012; 16: 50-63.

Cattaneo D, Jonsdottir J, Zocchi M, Regol A. Effects of balance exercises on people with multiple sclerosis:
A pilot study. Clin Rehabil2007; 21(9): 771-81.

Frozvic D, Morris ME, Vowels L. Clinical tests of standing balance: Performance of persons with multiple
sclerosis. Arch Phys Med Rehabil 2000; 81(2): 215-21.

Fulk GD. Locomotor training and virtual reality-based balance training for an individual with multiple
sclerosis: A case report. JINPT 2005; 29(1): 34-42.

Giesser B, Beres-Jones J, Budovitch A, Herlihy E, Harkema S. Locomotor training using body weight
support on a treadmill improves mobility in persons with multiple sclerosis. A pilot study Mult Scler 2007;
13(2): 224-31.

Cattaneo D, Jonsdottir J. Sensory impairments in quiet standing in subjects with multiple sclerosis. Mult
Scler 2009; 15(1): 59-67.

Chung LH, Remelius JG, Van Emmerik RE, Kent-Braun JA. Leg power asymmetry and postural control in
women with multiple sclerosis. Med Sci Sport Exer 2008; 40(10): 1717-24.

Karst GM, Venema DM, Roehrs TG, Tyler AE. Center of pressure measures during standing tasks in
minimally impaired persons with multiple sclerosis. JNPT 2005; 29(4): 170-80.

Van Emmerik R, Remelius J, Johnson M, Chung L, Kent-Braun J. Postural control in women with multiple
sclerosis: effects of task, vision and symptomatic fatigue. Gait Posture 2010; 32(4): 608-14.

YYAF (60 (o0 o loud (pixy g Gt 090 O3 (Bgo dunged (Sloyd = gblage Wlous g S pele oGl alxo


https://www.ncbi.nlm.nih.gov/pubmed/?term=Erkorkmaz%20U%5BAuthor%5D&cauthor=true&cauthor_uid=16808889
https://jssu.ssu.ac.ir/article-1-3690-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-07-02 ]

Evaluation of the free moment parameter
during walking in patients with multiple sclerosis

Fereshteh Eftekharey *, Mostafa Payandeh **, Mahdi Savadi

! Sports Biomechanics, Kharazmi University of Tehran
2 Sports Medicine Department, School of Physical Education and Sports Sciences, Ferdowsi University
® Sports Management, Azad University Qeshm Island

Received: 19 Apr 2016 Accepted: 6 Jul 2017
Abstract

Introduction: Patients with multiple sclerosis (MS) suffer from inabilities such as weakness and muscle
fatigue. This is due to the demyelination, disorder of the central nervous system, axons and oligodendrocytes.
Free moment assess is known as important descriptor to investigate disorders with balance when walking.
The purpose of this study was to evaluate the free moment in during walking that represents balance
disorders in patients with multiple sclerosis.

Methods: This study was a cross sectional study, that was performed on 30 people; they were divided into
two groups, the patients with multiple sclerosis (n = 15) and healthy groups (n = 15). The free moment
component was measured in all the participants while they were walking throughout the four moments of
initial heel contact, loading response, mid stance, and terminal stance of the stance phase with a frequency of
1000 Hz, by means of force plates. The data of the study were analyzed by an independent t-test (p < 0.05).

Results: The results showed that the individuals with multiple sclerosis at the time of initial heel contact
have been greater free moment than to healthy control. That the free moment difference between the two
groups was statistically significant (p = 0.02). In addition, the results this study showed that the three other
free moments in the stance phase there was no significant difference (p >0.05).

Conclusion: The results of this study can be concluded that most differences in postural sway when
walking between subjects with multiple sclerosis and healthy occurs at the start of the stance phase of gait,
exactly at the time of initial heel contact.
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