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Abstract:

Background: Multiple sclerosis (MS) is a chronic and debilitating disorder that renders
degeneration of myelin within Central Nervous System (CNS). This study aimed to
investigate the strength and muscle activity in two models of patients with multiple sclerosis
in comparison to healthy individuals.

Materials and Methods: In this cross-sectional study, a population of women and men with
diseases of MS province of Mazandaran were chosen. After informed consent 45 individuals
were included in Relapsing-remitting multiple sclerosis (RR) model, 22 in Secondary
progressive multiple sclerosis (SP) model, and 38 as a control group. In order to measure the
maximum power of quadriceps muscles Brzycki's formula was used, while dynamometer
was employed for assessing trunk muscles. Furthermore, the activities of tibialis anterior,
medial gastrocnemius, peroneus longus and soleus muscles were assessed. The data were
analysed using one-way analysis of variance, and for comparing intergroup differences
Tuckey post-hoc test was utilized.

Results: There was a significant difference between healthy and MS groups (P<0.05).
Moreover, the mean activity (P=0.001), maximum activity (P=0.001), co-contraction
(P=0.004) and power of muscles (P=0.001) were higher in RR model than in SP model.
Conclusion: Disease progress pattern shows that both power and activity of muscles first
increase and then decline. Thus, the RR period can be the best time for maintaining physical
condition of MS patients and the initial phases of this debilitating disorder can be decisive in
mitigating the future symptoms.

Keywords: Multiple Sclerosis, Relapsing-remitting, Secondary progressive, Secondary
Progression, Ankle strategy

*Corresponding Author:
Email: vahidtalebi99@yahoo.com
Tel: 0098 937 546 2748

Fax: 0098 113 530 2201 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, April, 2020; Vol. 24, No 1, Pages 90-98

Please cite this article as: Talebi V, Fallah Mohammadi Z, Saadat P, Hosseini Nejad SE. Comparing power and activity of lower body
muscles in two types of multiple sclerosis patients and healthy individuals. Feyz 2020; 24(1): 90-8.

Q-



http://feyz.kaums.ac.ir/article-1-3977-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

43 Mise Glylass 51 g 99 99 y8 aaluly (POude Cullad § &) oy
Lo o 31 s sl 53 (s 9 lSaad il

i A Y *3
S5 e Jeo ol dew ¢ Sislaw (lﬁg Shezwe 3 Ls Sl Ay

oM

A B Plasl (e ke &5 el (pnas (e s AISUISL 5 e olen K i Al Jid g 1B g il
AL awsle 53 3 MRl Jole 4 Mo Oljlay 51 g5 92 2 e Sl 5 CHW s Rl Gagh S s LS s
sl

Ol ulpl (5 5leey 4 Moo Ol 5o 5 065 1) s cal ()bl sl ol o — abaie addllas § 55 51 ol 1529 9 SMgw
Secondary gs 02 A Y 5 RR) Relapsing-remitting multiple sclerosis g 0 A TO Lol JSas Ok
Sl (S0l L andllas 3yl wbeuld; oS 51w J RS 6,8 55 & YA 4 (SP) progressive multiple sclerosis
(ol Pl alae ¥ ol rmen Al pbdl uagalas Gu b Sl 4T ekiS 5L 5 (Sewnn Jge b b Sl eoler Ohae aly
58 LS ol T a5l G b 51 Bl adS S IS ) sse S s g iy (5 S50 e S sl doas
A o Loy S aslie 5 S5 ke D05

Cllid iy (Mae Sl Kile (P<2/00) 5,05 345 (5 ke EF 93 om 9 ol 5 (e 055 o Glolms sl i LS
A3l s SP g g 51 2t RR (golen g5 50 (e by ooldilon (DMae

wnys Al A o s I el ol 53 (s ol 5 D)8 das 0 DL (golen S iy e 1S 5 AR

siSOISG NS ol adsl Joml o 5 bl plpl (ol b 858 2131 Gy oy Bl gl O o e W15 0 RR L5 0550

AL oS om0l WS LAl 3 il 5 e

L: & 653‘,’..«‘ ‘4.5_,30 Av\;_’)ﬁ: ‘A..\.'\SJS_,}— a..\.'&S.\_,.G ‘w.:_)'JJK.‘MJ:.:.‘JLA :QSM Q‘fj"

Q=8 Slowios ATA] s 5 3558 ) o3led cpsler 5 St 0553 b (SRR — ook waliols 53

SdslS OF )5 45 Cal B olen Sy el Sobe
oA O slad e 4, GLE olidl Sua (Gem 4 O Sk
b elidoamd 551 MS [F] w15 e 255 1)
e R i e
[F] 428 o dsb dle el 5 el a0 Golont o 3558
Aol lol 5 533 (SH5 sblss pld 2 solen o
iSOl B dday golew S ) MS s fpnen 4 5 3,108
Ol 3 dikend Sluld (b pde o 4 [O] A2S (0 (S e
e Ol (e LS el 03 8 A 0T (e
5 cind il 5 Shes Ml s (Bl IMe ol
alS ol Bie s IS [F] oM g S
RS s Il (Ko ol (ol SN (e &,
3 Ses 53 IWS [P] 2ol (25 g baplbil o g (s
ol e Fpls dex GIV] (e S35 (S5
MS s 5131 doys Av 53 &S 0l 51 amea (g ley
e Zalg 53 (e ol A] 35l 3y A a5 Kan
gl s S SRl [A] ad aalgs S s talS 4
Sl Sl O e o dalowl o (Shas bl g5

4o
4 L Multiple Sclerosis (MS) ;5 /Kul fedlo
I N TS T R P A ILEY,
Copen (e &) g5 o Slast Gk Golew cnl 53 V]
A Sl Sl saaie b sk (S5 (S sS gasSH

[¥] %5 e

909 ST 29S8 (Shsg i id pamai §AS3 Symiils )
Ol e pandily (0035 Lo 882515 o 259 pole 52SCEsl>

Olyaijle olSE1> (gjsg pole 03RS (sg (STolge 3ud 29,5 leiiils ¥
Oyl pudils

Wloys 9 Cudblngy Ol 38 o oS o5 9 4385 Olidiod jS po ludils ¥
Olnl il il Kby psle olSial>

w99 pole 82l (S > S, 9 sy Slagn 29,5 bkl F
Ol e pundsls (ol jlo oSl

sdohuns oxinmgs ¢3S *
9309 SI9)92 548 895 ()9 pole pSl> (Ol jlo oL ¢ pally
SV IPOF- P~ 1 somies - APVOESPYEA 10ils

vahidtalebi99@yahoo.com 15xg)iS)l Camny

1FAA/) /YA 36a0gd Sopsy A6 1FAA/V/Y icblys A6

a\


http://feyz.kaums.ac.ir/article-1-3977-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

o Ohle il 53 (e Il 3l @ g b g cn
Sp 2oy Calgs 9 s 8 93 o LW &S AS
Syl sy caalae ol 1 SBas cpl by g &1, O S0b,s
22 elel 4 e Olokey 51 g 68 92 Slow oIl (SDae e

5l 33 L Ayl

Iy 595 9 g0
SWVOENE U L o ke g5 5 Gaes
065 1y ass opl ssbl anel el IRRUMZ.REC.AYAY
o sty KI5 0,050k bl ulel (55le 4 Naze Ols o
by 0lLu5L ol ! ol g 3l S g 4
A SRR §5 55 B0 aass S35 b gl g8
YA romes Ldd asdlls 5,0y SLbgls &) ee 4 SP &L
Som $Los B b Comir 5 e Bl 4 S (el 5 &
CLl Albsls Hsba JS ey S Olges sy Olses
Al U 5 Olyley 355 esl gl 5 i J 28 055 ks
adllas opl 4 29,5 Slasbas Ao g ediSanal o Olley 012 4
ps gd,uﬁf@ 5 Oskyl oUlg & 5 EDSS jlasl Juls
b oas olew 4 Ml pds 5 Glow glaplll 53 ool
gt 3 okl b b gagasl B g Ks emr S ghe
SNl gl 5w g Seslul OlT 428 cslw SECA
Winter ¢ ) Kistler s ;5 a0 oms 51 b g g051 035
FAN G phiged pulS B L b g )5S S (thur
G5 039 5 Ab el VA ool Gy slael LA sl
Sl O e Syl (S0l el Cawsay s s ge3l
Foplys Gijb 5l A eaiS5L 5 (Sasn dpep G b 5 e
P Sl das F el adlas ol 3 [VA] LS alons
(PL) s 5 56 daae (Gas) lsls lips abae (TA)
sy g0 4 15l 25 5 s 250 (SOD) ai dlias
5 43 pluls (SENIAM) by, JSS5, sleal, pulul 5
31 oslinal b o e 35 7S ol oo 53 A1) slage e
FrU S dol adob pind ade JSUL 5 s o)
s Sy Ol el 595 HIE 5 2 g e Sl ¥ lasgy S
ol s 4B S s e Yerr (gls paiged SulS S
G adly ples a5l (55ls ol o G (b 3 SDhae
Biovision) EMG o&aws bw s o) 5 0kiK) 00d 14
b 035 Vb cgr s ol oWl LS csl
Reference Voluntary (RVC) ;I eadcd SHas

W)y plagS b s Il Cdb- s s eslil Contraction

ay

e 5 b

2 s S pede IS ol V0] el J3l g
@l e SE 55 S5 0 i, sl gl LUlg
2Uls ol 4 M ol 3 & s o LS b ey [A] L0
PYN] Ljls IS 098 4 Camd 508 e s5ledlad
Saasl S 033 5 ol pds 4 Dl BYs 51 S
¢S Gus M 4 e &Sl edd ol cod g0k
Mas el K& 4 a5 Jldlas W] 55 0 s
D] ol 0as 3l sl s 5 ()b ol s g1 5
Solew ool b Jlail 4y S Sls S5 olew S MS
PR (5l 5 5 s oS Dloys g1l o355 (5 Kk U
Lol olen cal Siptn Gl b 4 g s s
3 e ol Oley SMams 5 (S V] 5l sy ol
3 oo (e 5l ool ilien (5l e 5 ol (5)lew () e
ity laekiS 0 K0y Ulgea olppsa sl
$iiS i 25 4 LOT 3l plaS s Ll tilodd b me (5o
Lol grar gy b 5 OB plal oSt Al o
Bl S el gl e ax & cnlaly 505 0 g
S gon 355 093 dsb plad 3 L MS (g ke VO] cl fg
o2l 3 S 5l s b ol (RRMIS) oS (25 9 5 — oS 540
Sy ohdaloul b SIS el ys 0 ki) g0k Il
shp Bl Hlen (A3 sl St 4 SISL p s Aol e
Dybe i (SPMS) 456 ek, iy MS 5 cpl 4 &
2215 0 kig) gt e o545 il Olea SIMS (g ley 55 28
(PPMS) 545 o MBI adsl okig) i OF & 45 3,8 o0 i
i e Zetle S Wy 53 MS (ol g5 oplnly
g5 ) B pre ol pasis pae [VP] el glen
ol 500 5 IR Golew D3 ot B ol
SUel 555 355 5l bl pl 3 SIeb (Slys slawu s
45 Sl sl 3l g0 ez SIS o 5 w5 s AU
Sole g8 5 EABI [\WV] 59 0 2boml MS (g5 ley (54 52
4 1) Golem o pue DI ST 5 Al SIS ST Oleys Kig, s Al
b g gl Gs cHlE 5 AET pl pesde sl Jilu>
2 e aen g Lanpr falS 4 e S e e 3 B
op 235 UL fe agrlse lp (Sobl B e
Sl Kl e s slaps 53 MS (b S A6 Cilge
Walg 53 sl @l e sl er s Sap sln er 255
b sbols 5 il Sl 55 B 50,00 Sk 5 AT
2 b &S o oS O 4 MS (g ley slag 55 53 ool 5925

2 1l i e f B508 5 G S g Sl

\ A)L&.:l |Yf 6,9 |\\~‘\ﬁ|¢~:—€—334| 9 Q._»'.))}).'& |u..é.:.ﬁ M\Je\»}b


http://feyz.kaums.ac.ir/article-1-3977-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

...ejéﬁ&ﬁ_lg: dwqw.}@)ﬁwjﬁ

ol LV yled JK2) P=v/00r F=NYF) 5y pin O
PL  (P=+y  F=\vosr) TA  odas ool
Sol 5 (P=+/++\ F=MV/AY) Gas (P=+/++\ F=vsv/Y4)
Sl sre ssb 4 wlBau lasy S 5 (P=+/+\ F=Y11/Y0)
ey B g3 4 g5 amlie 5o (Y ojlad JK2) Amils Syl
058 TA ahas el - Kle dd osls L& S5 Og05] b
P=2/+\)SP s5 8 s P=+/++1) =5 655 & <3 RR
PL dhae el :Kle opmer 39 flm ol ine ssbay
SP oy 8 5 (P=2/+01) JS 058 b amlis ;3 RR oy 8
0585 4 Comd SP oy 8 55 0 Llaie bl o i (P=1/00Y)
ez g 51 P=UN) sy S (la e ssbay IS
4 G RR 055 ;5 (Gas 5 Sol odhas i Kl
095 55 5 (P=2/+\)SP o5 5 5 (P=4/411) J 25 slaoy £
35t i Golsime ssba (P=2/0) J 28 oy 8 4 s SP
F=worrv) TA dae 55 b ol (Y oled JS2)
F=¥\v/A8) Gas «(P=+/++\ F=¥v4/0¢) PL (P=+/++\
Loy S 4o (P=+/+y F=pY/\0) Sol das 5 (P=/++\
95 dmlie 5o (F ojled JK3) amdls Cslis (g ls e ) sba
b gl A esls 0L (S 0aa3T Gob 5l ey B s
055 4 < RR 65 8 ;5 Gas 5 Sol PL TA cMas
Sl gna sbay (P=2/20V) SP o5 8 5 (P=+/e0y) J s
0 Gas adas ;o W jasls cpl e e g e
£ Ll sP=2/001) s g ity 025 05 8 b awglin ;3 SP oy
2sba IS 05 8 4 i SP oy 5 05 Kos dhze s cllad
oan 3 O led JK2) (P=1/001) sy S gl e
Ao esls OLE ety glasanS il oM oyl g ady HISS
F=¢e/\y P=v/voy F=YE700) 5405 5505 ool baog S o
SIS ol ol S ool (Y oyled Jadz) (P=r/eey
0585 5 (P=1/041) U528 05 8 b amlin 52 RR 05 5 o ity
OF Jlais o8 Jls 53 8390 iy (5,03 5m ) sbay (P=2/041) SP
ooz P=0N) o g a8 J 7S 0 8 4 i SP oy S 50
G ) ety oS b ias Dl g S o sleosls
53 RR 6y 8 55 OF Jlis 0o g pidey oias0lid (S50 O3
59 P=2/+0V)SP 5 8 5 (P=2/v21) JS 038 b amlie

(Y oyled Jyue)

\ e)LqJnl\'Y on.al\r‘\ﬂ%.:J‘} ;,.1;,3}5 |u..é.:$ MUD‘A"J

Slp Sl e M | OIS gy, 2 SShS YO
o gl G akae g J3ls ligs oMas IS )
S9y 35 iy B S0 daze y el Sle oHas RVC
et S o B s g oses L S 5 el S
RS 55 S o o sa3T DL (55, w5 B8 LI L
I om hiS oo s U A S 4 S g p p Ad e 1)
1503) MATLAB 33l 5 51 sslizal s pls (slassls gl secl
s Jlesl 5,a Ve LIEVL Gs 5 00 LIS oul s (Yes
@3l 2Ll ol & RVC bauy Gl ¥ 5 e pl
A e Nt 3ae s edel ety i i Yl ol
O X T oy QYCWI YT TG | P I PR W P
el sy S LBl pezmes 5 SOae Sl
Sl aily (5 S50 abas bl Sl SSas olEles
LS e (s abas b sl Sl JSs gligs b S
Sl 4 Lo slaesls wis Dok e lx V4]
Solaime gl 53 g el By S salS O3] 51 il
51 Laesls oS sls 0L 0031 cpl s s eslizal P<e/00
Sl eds Ol gy ssliiots pl 2l diplo, 5 2 (b w55
S F hnd 03a31 3l 5 8 b plls T a5l 31 e e
PIS g DB s p Gl PSU0 gbme mhe
NPles domst bl slalos 5 w5 45 A3 eslizal

A plul YV SPSS

b
A ol il b ol o La g ga3T (35 a3
3 Sl 0B eals DL Y ojled dgdx 3 el 4 Ses
(S el B S el g3l Gab 3l esls 3 pdlag g
AT ol mls oMas oliles bl b daly s
2 PL L TA das olilen sl 0L &b bols
(P=1/42¥ F=0/a%) cils gyl smn Soglss al8aw glaoy S
03031 Gijb 3l Loy S 55 4 53 awmlis 3 () oyled JK2)
25 SP ey B 55 odas cpl Sliles A ol DL S 5
olilen Ll g gl (P=0/00%) J 28 05 5 51 (5)ls e
SN (gl Sl ey S js Gas b TA dlas
U TA das oliler K Sb 5 .(P=YF F=V/FY)
Sldde 5 cudls (g labme Syl J 28 05,5 LRR 65,8 55 Sol

ay


http://feyz.kaums.ac.ir/article-1-3977-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

U:"’A)}l QSLA°JJ§)> L&uaé_}A)“CJLAz.&A—\ a)w d).l>

(L) gke Do (o Sl) 8 (A5 835 () g 5

- \PV/SOEN ¢ /¥ VO/AYENY/ A YO/FEEA/AN J s
$IEALE/AF \FO/FYE NSO VY/ VN F YO/AYEA/4 RR
O/VYEF/A0 \FE/ASLV/AY £4/%0V¥/qY YO/ASEA/YO SP

4 $b kg, it SP OAUS A g 3 — oduiSs 9o RR

Ae
m CoTP
N of/YY CoTG
. A (o]
ov/sY H’;o? oo
e m CoTS
. Yorvs
b Ya/v¢ fY/0.
. Yt/av
A
3
e
Yo
'
RR Ja. SP Jus

SR sl ey S
58 05 S U lsboe sl (P=v/v %) J 28 0 S U s ome sl T oandllas slaoy S 55 s Ll aslie -\ ol IS
(s s dbae U sl Sl dese sliles =COTG ik (5 S50 aliae b o5 Sl dhse sLalea =CO-TP .(P=+/++Y)
@ b oy, i SP g5 oS iS5 — ekiSa e RR ¢ 5 o dlias b Ll Lo dlias (5LaI0n =CoTS

VA®e
%k
\Poe B Mean TA
Voo I Mean PL
VYoo B Mean Gas
B Mean Sol
D Neen skk
) #
(5) Ao
o S 0]
\ I
Yoo
Jzs RR Jux SP Ju

SR s es S
SP oy S s (P=2/221) JuS o5 SLRR 5 8 Jls e oglis T oaalllas (slaes S 3 Johae s :Slo 4o -Y o5led 05
T P=v/v V) U285 05 S L ls pre oslis [ <P=~/~~\>SPu_(P=~/~~\)J,:;s,,,J§L_RR°,,§)1;J~M sl (P=a/00)
SP UU;J(P_~/~~\)Jrsa);b,l;&u ool w% (P=+/441)SP & 03,5 s (P=0/0 1) J 28 05 S L ls e oslis
e o Sle Mean Gas .l 5 S50 alae el Sl Mean PL . 16 3L dias s Kle =Mean TA .(P=+/++Y)
b ekt SP g s 2855 — eniSs e RR g5 o alae b Sle Mean Sol . J1s 5555 alae

*f \ a,L‘..t|\’\‘ ojjél\f‘\ﬂl%aj‘}waj‘,)lﬁ MUBLA")


http://feyz.kaums.ac.ir/article-1-3977-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

de\ﬂ‘}ﬁlg: ‘;;M" ;._de;;;,..\s a5

ax)lae 6@5}$)>%6L&@JXS}'M Q)A}j%)‘fc AM;_LE,A—V oyl JJJ»>

(Fss) 45 glaodiS 5 o, 8 (p S 5S) wiy IS5 035
FA/PVES/Y YAPYLS/ oY dps
L) AY/FAEN 2/ fY ARAAEZVIZN RR ¢4
FV/YALV/PY ¥ /VVEE/AT SP¢s

Ly (P=+/++\)SP t_y a},f\g)hu'.u Sl [ .(P:'/"\)J,:'S e}l.flg)hu'.u oyl % (P=+/++1) SP ty b};l{(P:'/'\)Jiﬂs aJJfngh‘_;Lu S T
.Q}SBA.U,)QL@T SP &,Sux.'\suﬁ.s‘gf'ﬂ—A.\}&S:\,&ZRR&}S.(P:'/"\)JJSSsJ;

Yo
v it m Max TA
I Max PL

" Yo ® Max Gas
S *
2 Yeus W Max Sol
g O
& \Qee

Vous T T

' N

J s RR Ju SP Ju

o s e S
SPos S 5 (P=2/+00) J 2505 S LRR 658 5ls me oslis T oanlllas (slaos S o3 SDae cllad ol alie =Y ol IS
J8 o5 SLRR 65 8 s sme coslis [ o((P=2/04V)SP o5 8 5 (P=2/+1) J 285 o3 SLRR o5 8 s jme csls 1 (P=2/00))
e Kl =Max TA .(P=/.+\)SP EE (P=1/00V) J 28 oy S U s gme sl s (P=21/++\)SP o5 8 5 (P=+/++1)
Slke =Max Sol . Lt 5555 alas c i - Sle =Max Gas .l 5 S0 aas o)l - Sle =Max PL . o6 Sl alas
56 sty SP g g eans 2555 — eaiSs e RR g5 o alze s

rlpl 4 N Ssles 3 (law EMG lawr s 0d ob5)) (s S

g;ﬂ‘ Jgo‘gw .L.slg_da JA\S r.“.w bw a‘,)f LJ HUu BL)
el Oblen ey @3l SALEN dgb s oMas Daddls
IS 09 8 b amlis js (Aoys A L FY OMas giludlad)
Al o Rals (heps AV OMae gsledled) rJL.n
Ay K S B s oS cal add 55058 e
sl RR 055 ;5 ol iaghn slaasl b edelcwss
.]aﬁjc 6;’5"‘” Cy 4 .L\"‘,.T‘;e ‘}J"iv&u J.’»'YJ 3 ‘}Sg s
oy 5311 GBLEI Jsb 5o OLKea 5 Scott 5,0 sk
sb o U gl el fagn s S s s plsil
Lol cpl uomen Cowl odd Cf SDae clad ‘5J|.>ﬁ<alf
o oy YL Skl 55 5 olem p B S A Do
Shodws }J?\a- aslae BE 45‘}.“:-}5 (LY EDSS) Sl

\ AJ\.«.&' |\'f 6,9 |\r‘\*|¢-:-€ﬁ.b| K) wa‘gﬁ L_,é.:: MUA‘A"J

Al g OMae B ) caddllae cpl ) Saa

55 ol & e Ol SP s RR ¢ 55 53 Sl plil (SMas
S sy ol ol adlas Bl o Fegs 2 Wl s L A s
RR o5 8 ;5 Slos Pl Sae poldiles cdld 5 o)
S Al o i (el 33K 0T (Ol 5 gL ke &S
(el 3385 OT (Ml 51 (53b5 e 45 Sley (oLl
S Wlesls O Slidons 399 IS 09,8 5 SP oy S 5 miw
dien (g3 Shos SYNS s lpl & N Olyley 51 (55l
Lsb e olen 4ol 3 Gdes Mas &yl alS b &S
Lie Yool o0l S8l ) ol ) lapmadlSa [T-YY]
03 Ohlem ol Shas e g Jals [YY] 5,0 mae 5 SHhie
ol Ko (A bl tol add odgs Y)Y ] Oldlas 51 & 5
PR ras glapslSe b daly s [YFY] Whes S5 b
OIS o a8 sl 0L [YO] OKen 5 Scott adlas (oo yas

10


http://feyz.kaums.ac.ir/article-1-3977-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

9 el gl Ol 5 oLl o (olg 53 DAL S o
dos 4 Y] g paie Kos 4 iy ol
Sloer RR 05 8 55 ol adlas glaasly b LS50 ol
09 8 55 ol sl &l S2l550 09 8 cpl 53 OT ldde 15 eyl
ol i ol 4 LOT Ml 5l fdm Obo) e 45 SP
o all K 35, 0 Jlail ol 030 oo Sl L 5l
A S S s S5k nl ) plel g e 11
b TA odhas oliler Sl ol adlas glacil
4 Coed SP 658 ;s PL L TA =z 5 RR o5 s Sol
ks e Gl (Bl A5l B g IS e S
Sob Ll sl edd B4 fads 5o Ol RIS s
S ol e Olem 53 Juade 5 35ls Ok Sl s
ras e (W] agdp 355 Ml 5 hake Sy el
Oz i (SlEles GBS Gk Sl KIS e oS e
)l Sl dblis Jlpal Lol feolis [ oS fos
S el By i Ol bl paas 1, olalizdl b Jaow
S Sl o e s IS Lyl yd 3 edes Jeaie Sl
R I L ]
2 O Al gl s GRIE Jeade o p U
BAPA 5 ois (55,005 S 5l slagly (aU3L slagaly
S 54d 0 s (Anticipatory postural adjustments)
o kle B gla,lal) s gdnn 51 (K Olgea SOhas LI
2 o) [YA] 2 g 4B B 0 o o e b SN ks ol
Ll dales pte MS (sl 55050 51 (K &5 el JUo
SRR oy 8 55 coliilen 45 58 ,lgbl Olgi o cnlple [Y4]
Lis g1y Gl eeilKe 5 b pas 515 s b SP
Slp s e Bl SWI Ok b Condy
Gl 51 Kl sy I el Dol sla STy
4 e &S Wil e b sl (SSLS 5 e (g5ledl
AL L dlis cgr o s Vb ol 5 OMae oLl
2 A et Mg Obres ludld AS s Jes
S AL ehe jlae b osddgninly S 5 gl ST
JHs 5 eSS JES Glp 1 O G e s e
LS o ool 35 a3l es o b slacassdne Ol
i ol b oad ity SVl 1 K [YA]
S plp 0> Sl pll Cylem Sl il ol oK
Ol K S Jl o &S glagdne [MV] conl 6yl
a5 YL olBler #she CLBNABL o e S >

il 5 oGl 1y 6yl Ao 5 4 &S Aas e OLE

4

e 5 b

g5 05 b Cdlad Ol dns o0 0L SP s RR £ 92 2
g5 Sl IS 058 5l fh = 5 SP oy £ 51 22 RR
hae Sl pd s 5 col Gl pa S 4 b s o5 RR
o b g LSP g 0 syl Sl s gl o e s
sl Slgsen O Ken 5 Scott andllas b Lo slaasily (s ben
FoS IS 05 5l eddid as DI 25 Ol OF L &S
el 45 sl Il 55 Sl S Ol ol S5 g ) el
el Goles ccnl pegde il o &plita addlaa 55 s EDSS
s 3l 5 Sl (5 it s o0 (Slen K
4 Sosba il @5 5 oo s s Shes
GLOss IS Bl ek Dhas s S
52 W] s G MF Gos 50 DI sl SUS S
Codlad b 45 A5 osls 0L [Y0] OI,Ken 5 Scott ey
Bl ONS &S s aBl S dos VP sgde 5 SDas
b ssSde ls Slpen pde s Yool ol il e
e s ey gy 50 SSE BB 4 ol sl
3 SSE Oy plpl Olsle SCOME andllae 3 45 b )3 bl
Oler 5 Dalgas .xilas 5 15 ) p 2550 IS ©)p0n
S ot S U (gl g el azia VY G e disls LS
5 LogeinaSt s GALEI S il 4 e S AL e
el ool pd plpl @ M Slolew S5 515 sla) s
2 slie Ol el 4 gl 53 ras g pd SS ekasOLE
S S A e i Gole K 3z b el Ooles
Solem ol 53 o pasa Gd cIl plodl nl ply [YY] el
3o 15 s 313 (e IS Ll (S S o ol
RS a ) S ede g golen S (BU ol 5 Ay
b Sl ISl I &S el pdy Ll oKes Il
oy s 8, s G e e (olen S0y s
SR ol pesde 348 0 amaler a5 len (pleix) Cole
5A e alS 1) (S 510 ald, Ol (el 4 slazsl
4 e Jolge ol er XS e S pdicand | S5 0506
S ossban amalr 5 (gile ST 5 Oley slagusa I3
25 S S el Golen e G200 pesdle K> Db
e S g Ak s 5 Gl R ol WIS
(515 Rl (s phais mhau) (as 035 @ A 4
Saphew 53 W 4 LS Gt B e (Sl
5 SIS Gl el wle ke o
S @ D ) esia T gladas 5 sl

;S'.\> ﬁ'}j'le}:};w&-\ﬁd\k)u 6&%3&&9—&@

\ A)L&.:l |Yf 6,9 |\\~‘\ﬁ|¢~:—€—334| 9 Q._»'.))}).'& |u..é.:.ﬁ M\Je\»}b


http://feyz.kaums.ac.ir/article-1-3977-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

...ejbﬁ&ﬁ_lg: dwqw.}@)ﬁwjﬁ

s el g ogmes g Golama s g susesly AL
S ASU Ml g edddd 5 S p g A) Gh el
S5 e FY] (Al (B o) gon g ol pen (5551 e b
s sLB G b 5l Kl e 45 feslie Dby el b
Shesls il 1 (S gles sakSK s e
oot o g bl (5 Kk Al dhze 3L 5
&S i O 51 E6 S YN b s ,S waal |
S el b il & e Ole sl Joly e conl 2
Wl3as B35 SBaly cgolen RT3 SLT 53 5s5) 4z
9 PBEl fass 4 (A5 Ml axllas WS gyl 1) 55
3 b g odday o5 (o JI5L 4z )3 L5 0 253 1 2]
FRIL 5 L) slagssasl 4 (e pde il 3l

S ol Fagh sy s gdow e 5l g o\f.ia.l.nﬂ

S0 9 K
oled b s A, 5 S, ol agy
sl OB N 55 AL o O3k olKSls o guas \FAAFYS
ol 53 S35031 Ol gea oS (31 3 a3 51 a0 p3Y 555
L g cpl dale Glayas 5 S35 awdls oS )L agh
5 O RKeagn 5l Cober Gy hwy AFOIFTFY o lus

el 0 I lzsl el 528 O3

References:

[1] Manca A, Dvir Z, Deriu F. Meta-analytic and
Scoping Study on Strength Training in People With
Multiple Sclerosis. J Strength Cond Res 2019;
33(3): 874-89.

[2] Stephens J, DuShuttle D, Hatcher C, Shmunes J,
Slaninka C. Use of Awareness Through Movement
Improves Balance and Balance Confidence in
People with Multiple Sclerosis: A Randomized
Controlled Study. J Neurol Phys Ther 2001; 25(2):
39-49.

[3] Snell RS. Clinical neuroanatomy: Lippincott
Williams & Wilkins. 2010.p45.

[4] Cohen JA, Rae-Grant A. Handbook of multiple
sclerosis: Springer; 2010.p120.

[5] Motl RW, Snook EM, Wynn DR, Vollmer T.
Physical activity correlates with neurological
impairment and disability in multiple sclerosis. J
Nerv Ment Dis 2008; 196(6): 492-5.

[6] Opara JA, Jaracz K, Brola W. Quality of life in
mulptiple sclerosis. J Med life 2010; 3(4): 352.

[7] Sospedra M, Martin R. Immunology of multiple
sclerosis. Annu Rev Immunol 2005;23:683-747.

[8] Attarian HP, Brown KM, Duntley SP, Carter
JD, Cross AH. The relationship of sleep

\ e)LqJnl\'f on.al\r‘\ﬂ%.:J‘} ;,.1;,3}5 |u..é.:$ MUD‘A"J

SO 51 g o 51 Sy (o2Lled cpl e o Sl 1, Uas
Ay [N st Bl ad SF Sl s 4 Sl
INE e olem sl 53 &S RR g5 b 855 5l 31w, 00
e cdld Il g i 53 oliles sbul b obls
Lo klpd s dalw B (6,800 dlise Lae Jeads )3
S Lsls OlE adlae S s OlL,Kes 4 Lizama  .azea
SIS o Jale 3L Jlail 4 b o a3 Shes
Iy o 311 4 e (581 48T sl (595030 53 olpl 4 Moo

V8] s e OLS

S5 domB
oo 51 (R 5d OUSEa e 4y 5131 ol a0,
Jlsl js pbacasgdon s (ol oMie 5 Kes
0590 S Shas 55 lusgdon fpan 45 Ais Do a5y,
S iy e A B K (S oS Al
(bl Sl Pl & 2 pd 0 DML had e oo
SIS SRICN [P P M5 JPRC W VRON [Pt SRS PR
2585 4 o adllas sLasly plul 1) Hae foo ol
O ga s sl 53 45 das o DL (g)lany Sk o LIS 0
3ol B8 Lo anlsl 5s bl b e il Bl b pasls ol
b olen o8 ey gy it caomdys 3 gdo oS LOT s
b o ol b ol Gay b plmil 5 (S S e

disturbances and fatigue in multiple sclerosis. Arch
Neurol 2004; 61(4): 525-8.

[9] Romberg A, Virtanen A, Ruutiainen J. Long—
term exercise improves functional impairment but
not quality of life in multiple sclerosis. J Neurol
2005; 252(7): 839-45.

[10] Hale L, Schou E, Piggot J, Littmann A,
Tumilty S. The effect of a combined exercise
programme for people with Multiple Sclerosis: a
case series. NZJP 2003; 31(3): 130-9.

[11] Lambert CP, Archer RL, Evans WJ. Muscle
strength and fatigue during isokinetic exercise in
individuals with multiple sclerosis. Med Sci Sports
Exerc 2001; 33(10): 1613-9.

[12] Rice CL, Vollmer TL, Bigland Ritchie B.
Neuromuscular responses of patients with multiple
sclerosis. Muscle Nerve 1992; 15(10): 1123-32.
[13] Holland NJ, Madonna M. Nursing grand
rounds: multiple sclerosis. J Neurol Sci 2005;
37(1): 15.

[14] D'Amico E, Haase R, Ziemssen T. Patient-
reported outcomes in multiple sclerosis care. Mult
Scler Relat 2019.

v


http://feyz.kaums.ac.ir/article-1-3977-en.html

[ Downloaded from feyz.kaums.ac.ir on 2026-02-02 ]

[15] Rathbone E, Durant L, Kinsella J, Parker AR,
Hassan-Smith G, Douglas MR, et al. Cerebrospinal
fluid immunoglobulin light chain ratios predict
disease progression in multiple sclerosis. J Neurol
Neurosurg Psychiatry 2018; 89(10): 1044-9.

[16] Houtchens M, Lublin F, Miller A, Khoury S.
Multiple sclerosis and other inflammatory
demyelinating diseases of the central nervous
system. Nat Clin Pract Neurol 2012: 1283-313.
[17] De Judicibus MA, McCabe MP. The impact of
the financial costs of multiple sclerosis on quality of
life. 1IJBM 2007; 14(1): 3.

[18] Mannion A, Adams M, Cooper R, Dolan P.
Prediction of maximal back muscle strength from
indices of body mass and fat-free body mass.
Rheumatology 1999; 38(7): 652-5.

[19] Cofré Lizama LE, Khan F, Lee PV ,Galea MP.
The use of laboratory gait analysis for understanding
gait deterioration in people with multiple sclerosis.
Mult Scler J 2016; 22(14): 1768-76.

[20] Garner DJ, Widrick JJ. Cross bridge
mechanisms of muscle weakness in multiple
sclerosis. Muscle Nerve 2003; 27(4): 456-64.

[21] Kent-Braun J, Ng A, Castro M, Weiner M,
Gelinas D, Dudley G, et al. Strength, skeletal
muscle composition, and enzyme activity in
multiple sclerosis. J Appl Physiol 1997; 83(6):
1998-2004.

[22] Dalgas U, Stenager E, Lund C, Rasmussen C,
Petersen T, Serensen H, et al. Neural drive
increases following resistance training in patients
with multiple sclerosis. J Neurol 2013; 260(7):
1822-32.

[23] Carroll CC, Gallagher PM, Seidle ME, Trappe
SW. Skeletal muscle characteristics of people with

aA

e 5 b

multiple sclerosis. Arch Phys Med Rehabil 2005;
86(2): 224-9.

[24] Ng A, Miller R, Gelinas D, Kent[/Braun J.
Functional relationships of central and peripheral
muscle alterations in multiple sclerosis. Muscle
Nerve 2004; 29(6): 843-52.

[25] Scott SM, Hughes AR, Galloway SD, Hunter
AM. Surface EMG characteristics of people with
multiple sclerosis during static contractions of the
knee extensors. Clin Physiol Funct Imaging 2011;
31(1): 11-7.

[26] Farrell PA, Joyner M, Caiozzo V. ACSM's
advanced exercise physiology: Wolters Kluwer
Health Adis (ESP); 2011.p25-100.

[27] Hansen S, Hansen N, Christensen L, Petersen
N, Nielsen JB. Coupling of antagonistic ankle
muscles during co-contraction in humans. EXp
Brain Res 2002; 146(3): 282-92.

[28] Latash ML. Neurophysiological basis of
movement: J Hum Kinet; 2008.p250.

[29] Varalta V, Fonte C, Munari D. The Influence
of Cognitive Factors on Balance and Gait.
Advanced Technologies for the Rehabilitation of
Gait and Balance Disorders: Springer; 2018. p. 121-
34.

[30] Behm D, Colado JC. The effectiveness of
resistance training using unstable surfaces and
devices for rehabilitation. Int J Sports Phys 2012;
7(2): 226.

[31] Kean CO, Behm DG, Young WB. Fixed foot
balance training increases rectus femoris activation
during landing and jump height in recreationally
active women. J Sport Sci Med 2006; 5(1): 138.
[32] Organization WH. Global recommendations on
physical activity for health. 2010. 2015.

\ A)L&.:l |Yf 6,9 |\\“\ﬁ|¢~:—€—i.=)| 9 w;),) |Jé.:.ﬁ M\Jo\»_’b


http://feyz.kaums.ac.ir/article-1-3977-en.html
http://www.tcpdf.org

