qA 5138 (@9 d)lasd (Crba § Caumyy )3 ol 50}y eolc alEily ol alas

3 8d5dos Jales o TRX dlas il o pils
0239 75w! Jadgo 4 Wno (45 Lows

[N

*
2 sslezel 3 smee Faas oo el il ‘leé el LY.\L;\.AJ\.Z.A Cedl

Alp) lebio) «leio) olS)s by pge 535 (es2Vo) 1S g comlih ] 595 ()

Sl g ug ol s cs2%0) 5 g by csanlish ] 29,8 (P

Al Olebo) (ilebo) Sy pge sl (A pgle aaSui)y wedVude— e HSuw) e @i jSpo (W
) eino) o) csSibjy ool ASIEED oSy sy L) g i 39S (

WAVIEITY @by g, WAV (el yo gyl

oS>

Iy oy0jy slo cudled )3 8 b Wlgs (o a5 it dlge 48y ofy g ol ;> IS b Ly 59,100l Jusdge 40 Mo 131 51 g )lun Setoutdo
e g9y o 3 o3k (339 Canglie 1 oaliel b (3, Shos il iy po il a3 bl Sldllas S dlge JSie L o o s
Ol yed b s adllae cpl 5l Gaa cpl o Lo )l 08T wS)ls caalud 18l 605, (sla cullad a4 a8 luLL Gligas o byl Ko™
352 g Sl Jgsdlge 4 Mie oloss > 63, 8hes Jols » TRX s

by Jlo Yo o atals ) ool ol pl (a2l 4 008 dolyo g Sl Jeigo 4 Mie (6 51,85 VY slass 28 4,5 5 Sgo
5 (8 V0)J5S 095 90 4 (ol b Cppo 4 g 5l Webin Sygo & A-F (EDSS)al (518 Slgb cundy ol 0y
Y oame ,a s A Sde gly S 3 JSiie B edle I e maw Jla b TRX 8 m A Jolis o ye5 SS9 050 unnds (485 V3) 055
s 93, 8bos (uyiund o) oy e Ve (518 9 (el loj sl 9ol G 3l 52,Shes Jole5 b 2] BB Yo g0 Al 52 g s
1050 A0 ligebl g )3 ¢yl (sino o 285 g uil)lysS Jelow gl 1 ealisal b e ooly il g s b 65 ol slag
(P<0.05)us a3y

5 ol oloj sl ygesl 10 J S 09,5 4 Cand (225 09,5 (6,Skes [l 1 (g blixo 35 oS ol (LS lis i pdgy (sld 4l
55 Lol s oamlie 9ol o 3 (P=0.013)cwl) § o oo 0 (il (63,Shas (owyios 9 (P=0.001) 3, ol 20 1+ (P=0.001).y:3,
(P=0.053)s5 oanlie 09,5 45y (5ybolime glis gl 4y (63,Shas o yiwd (y505]

5 08 o) Sy g3)Shas ol TRX (il bty o5 [SSgy0 o S ol (oo oal Cwd b lis & s g9 b ig 8 dimel g Sy
ed lie S plyie 4 1) Sloyed opl pbsl ol g W S (o0 2900 oSl Jedlge @ Mise plilew )3 1y o) ol o > JolS
S (50 dwos o jo Sl e 4 Mise Sl 81 4y (538, oy 5 (03, Shos ol 35000 e 53 (53, Skes

O oly ey ¢ oglio il yo3 o w j9 ISl Judge 2 gulS (b 2319

Ol gl (Olgaea! (Olgaw! NERHN W-33T) f_,l.é SIS (2Nl OIS > g i g.,.._..a] B})f J‘QLM oy g5 3K
Email: Gh.ghasemi@spr.ui.ac.ir

Copyright © 2019 Journal of Ilam University of Medical Science. This is an open-access article distributed
under the terms of the Creative Commons Attribution international 4.0 International License
(https://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material, in any medium or
format, provided the original work is properly cited.

o)



mailto:Gh.ghasemi@spr.ui.ac.ir
file:///C:/Users/m/AppData/Roaming/Microsoft/Word/(https:/creativecommons.org/licenses/by-nc/4.0/)

OYEan § awld Glaslle —..)s s3)Slac Jslad p TRX iuas Oliayed il

Pl ol Bl oye5) lo culld 4 (63,Slos iy po
Al e MS & M aly81 (gl Sl ped o]
Ol yod gl g (ST) ke il yod
bulyd cod o8 )bl golaw 59) 3 63, Ses
il glaan) Sl eslatwl b g Sl
) S5 loes ol Nsd o sl (ol
(Spd ABlasl ( Mac— ac Saler olil
FS1855 (o0 518 odlatul 3)90 (535 0 U 5 g
55 g 5l (S 5 ks S5 o i
FS1 0 ol oo |y (e Sl yed opl Lol onds
(Sl i Sy N (i ly gla acy
olyyes SHle 4 b TRX &adsd Glyyed (A)op
Sl Sl yed 51 st 090 SO s IS (eglie
oty oo 1y Oluyed cpl Gad g adaw (V) A
O3S Ll L L g b wely e b IS 4 ool
Gk 5 TRX (VW )aisy dawg (Jols Oljpos
(G OJ9 9 WA (G e ped D Adsed g 9
Oued Pl S e dbml g IS Gl ) e
g Svlod g S lpe 4 o TRXL
mmas (Salen g 25d (o dB)S I 4 a0l
Sl & TRX @by jod (slS (slipl 5l (S (Has
S dejls Slajed cpl e @ (V1 V)y) (o0
C.‘aw ;i; S99y 2O ul.u >l>.g] d')g cJDLJ )’] >
g Sl ap Wilg o 4z o i bl
dgeke |y (e s piam 83k 53 (il JUb
3N Gy TRX (s iy pos 1 gy b
o &S ob ol Jl 55w 60ke b el
adlas S jo (V))disy 0 gt Niadlw D13l >
8k @lyyes b TRX als @loyed 51 55 o503
S8l 5o Jole g yad (60, Slos Sy SVl
dalllae oyl 2ol (ol 48,3 51,8 dunlie D)0 Jiollw
2 bliae g wlie Sl aby 90 o a8 o olis
Sadlos 213l Jol a5 5 )08 ¢ 63 Sl S o0 d9up0

oy

dodile
Al Glow S (MS) oS0l Judge

i 32 ol CBliie ()55 9 (3o el 355
iz Guas e Cal (Sae & Cunl (5950 (orae
(ke PS4 e g WS pS ) g
ol U 4 2gi ST g b g puingSl
Jsbo > Joe Jpuslty Sl 5 JUil 15 135 (5 lo
SR g Wed (o Job Joo Jouily Sl
olyod 41 1) 05059y (S5 LSS plol 1 5l 3l LUlys
V)3l
Ko ol 4 o5y &5 Wil el ol oldllas
MS 4 Mo hlew (od5uilys ) Hge 9 eal I3
oS cowl o] 5 Sk anles 5,5 )38 angi 390 b
S S g 60,Ses cudyls  Slaws U;Jl,o—l
olow 295 b LS gy MS & M by
phaie ©lyped blie a2 ST (V-F)uise dgme
J8 clllas > MS 4 Mee hle sl (o9
plol p Oldlas ol guin Lol ol oad aslis
@ g okl ol g9y 2 3Nes pe Ol
Fres djy b eglie Slyped diilan dlgnl S5
i Slipped &l Jb s ol (V)0 638
Sl ple » gilebe Job 5l gSles
Pl 2 (A5l95 53 (g5 3,59y Lol X pS (o0 Ak
)bl zshw 59y 2 ohg 4 3 SMes Ol pes
wlge gy Wl L ) GHac— uac pluw
Llgs o Sles Glyed WS o WS WS o
ol ST okg )y olyen & (it (S > S8
Ao ) 9 wlde (( SgSon Juol & a2y b Ol pos
o 458, s ) 3 slosS 5 o IS5 o
M3 58 BB pdpms ST owi e LBl
Cilye 4 Kgd pbul jlew JWb el b g il
2l Medsh salg Sy @ gy ()5S )
Cald 5 (S5 & a2 b & )y o 5 4



QA 315)4 (@9 d)laids (Crba § Cay 3)93

ol 50}y eolc alEily ol alas

pie 5 09o5) o 5 093l Lt 03 345 sl (g0
O 9 D9 5850 1D jeuas b Gl yed deldl 4y Liled
pis g Gluail Lo 4 )8 Y (225 095 jl (0l
V) ¥ S 055 ] 5 et elslae el
Se o 4y a0 ) dadlles Job o o JboyL LY
o P ESyb pae a4 8 Y g golen 05
Colg & il oy bl Gy (09l
AW 5 (225 09)5 5l )35 VP 4 by Sl
W8)5 )18 oS g 3o 3590 J5US 09,5
iels Slyyed TRX il Sl [y
Eohe 53y 2 singlis Cliyped ) IS5 TRX
2D O 09 C.Luo?L&a )‘l odlazl b B3 &S .\J)L\il,;lj
(S5 Sl g S ) Wbl g9 Jlhe
@ plul 90 5o b b pluil 51 S acly pei opl (b g
8 Bl i kel 2 & e Q) b ates by
e Sy (1) 593 o Cole ] 1 oS
cho Sz b TRX 8 A Jols ol 3w
9 S8 Ll e i b ool 3l it
P s F ke 4L atn 9 daw o Sl el
b by s o () ojled Joio)ad aid )5l
2 aoby cpl Lol 35 55wy plool 4 dian A e
sl 4 g bl SMas o e anb Mlae
b a9 o JS ol g (udge e IS
(S35 o Ol (M Cuoldiwl g ya8 dapy Bun
S g (dee o (Sialon (ol czualy J 58
Canl S5 4 p3Y (AV0)AS Sl Mse— uac
S &S > VY Jols ons sl JSSgp Tl s &S
e 3l BT g Sloped wnd 1 olueb! cas o«
oy 2 ialef] 5 bl Spso 4 e Ul
EDSS (cbo 0505 b MS & s ljlows 1 55 e
Slopes J ol s sl degeme p5 b Sy
i 35 Sl o5 5 gl B 5 Bl 5
sy O '.) )gl)g EDSS 0 503 &S d’)é O o D
Jo5 1) ons b ol yed Tobw (ooled Canilgs
Moo Ghilos sl oad Lk JSSgy s o S

oY

5 (Y 00) S g 53 alllas glis (VF)l azily
Sidal 1 oolazwl b ades @l jei & db olis
oil38l g Sleil adaw dauy @) Cud Lials cely
Goge 23 oS & M hilew 53 45 CMae @08
2 TRX ks iy yos 51 598 b (V0)cuel 0
sl 48,55 )18 (g2 3y90 MS & Mo 8131 (s
MS & Moo Glhlows 3 ()l &8 (pl 4 2295 L Lol
WS 5 (uge 9 oealy (Jols Jpus” o JMSTL
Ol guls 4 drg b g Ml g9y (53 oly )
A4 TRX il ol el g oSl Jgol 5 3
dslie TRX dle oloyed 1 edlatwl dwy o0
gy ool 5 a8l lew nl & (LMo sl (ooli
s Gloped il e ol ddllas 3l Gua
MS a4 Mo hlew » e bl » TRX
g
o 199, 9 2130

&S Cawl (955 dowd Oldlllas £g5 5yl adllas
09,5 9 s3> b 90il 5 0sesl Ll g &
oblew J1 )% A o jl b el (o5 g S8
Co S-okdel MS el 4 oullS anlye
P cud (oi5uilys o (bjyg sl NS > 85
bylyds oS dedin Oyao 4 405 T dlixi—2dg 03,8
9 3919 Sjlme (lul paizdls 1) adllae 4y 399
4 g bl )bl dgei plyie 4 (adlbs I goys
2 opa el g a8Me olul p (Bolad pd O
SISy celo g jgy idome 4 a2 byl Cluls
(8 V)25 5 (18 V0)JyS 09)5 93 3 NS
Mol Jols adllas & 3g)9 (sla)lze 08,5 )5
Fo paaste asull 4 deg LMS (gley 45,3
ol oye gy Ko Jlare ol el g
NF e (EDSS)asl  jiinS Sleb curss
o oSl do ol 35 )l pas g b i
S Sl SRd 438 Dl pas (Jlo Vo0
g pie g oPhyg b plie oS Glgl eje b ol
5 iy Sluyed plxl Cor paasie Sy
Dy Salbl Gige 4wl cols, pp eSS
Solowr 5355 395 Jols 55 adllas jl 293 (sl )line
oS5 pse cadllas Jobo )3 b Gogojl (305 Sl



OYEan § awld Glaslle —..)s s3)Slac Jslad p TRX iuas Oliayed il

Colyiwl Cowd jols aliy )0 Db (0 A5 1y yed
5 b5 5la 3V A Y g ped

Vb e 2 ol (B e g b s
VB dsge cpyodle plgis 4 ¥l oxig i d e
nl g ogdle Ad s dloye (5 JSde (g @
KO o b Sl capmbge bl (208 0 05
lo 4w (85 05 5 (b dgly s b olyen
A iy 5 55 TRX

P &S Oloyed jl Sp lp ool Cursg
ool Cumsy cpins A pldl ool cdls
2 oMl &5 S5 op b iy e B o3l
@ Sile bl b bl (il pB cunbs
e 9 S sl b bl Gl b ald 5,0 o5l
S92 Pl 9 LS gy ol 0dn
Syt (Blo Ve pod S g9y w85 HIBLL S

b St b iyl 5] s b S5 g
@ @M Jlal Jore 4 o A
2258 (8,5 518 CaBge polul oAb s ddlate
by ol e (Sl &)k 3ble jl S 2
Lsy o o sl augly coled 3 5 M Jlasl alais
Dy Goldle pyed B dayd i le 0 S
wsli Bl b o agly Jol ol p S)le &
g J @b 4 JB S50 Al s 9 o o Wl
29 2ly TRX gy sl S (o0 S > IS
JSE)ST Mg spuin o wb el aoms
) oyl

S5 5 5 S ¥ 5l 8 EDSS oj05 b MS
A a3
ol ) b 4 odd b asliy Glizs

Yoain ya cdian A Gl gl dely el e
Voodgie dule ja g (aude Y ggeome p)auls
5 P dyd S > b aB)S ol > adds
sl 5l anle £ 5l s oloyes 1 SG e (g)lgn
D)5y oy ye

&S Loy S A Jols Sl yed il yod dlaws
P oSy ab pbol (B e Jlea
OpeS 2y90 S > VY il i b )3 9 Egecne
L85 )8

oS 09 (gl 655 4 Sl yed i 0l yed oy
Sy 3 o Sy g el Sl 3 e Sy
2 bl b)) 2,1

POy duly g s 4 g b w5
b/ S5 Ve 3V D o oad b cliyjed I
8L ol Cuw dw o g

LSS Cop 4 cSp Sl oLl Kl
Sopidls S by 298 (o M) n (e
5 (el GALBNS o jogpl (15 090 L2A8)
s & 298 (o0 o (15 (g0 LALAINS ps]
Y o dels & cul S Sl Y=o Sal e
b o 5 SpnS] 5 SpmlS S 4
D92 oS (e > S yeg il WAL (65l

22l e colpul oyg 4 e il

OB JLasT Jomo &) o (551 e Curigo +) 5 ylows JSoud

o¥



QA 315)4 (@9 d)laids (Crba § Cay 3)93

ol 50}y eolc alEily ol alas

e ST €8 g 5 05 Jlb |y 2 65550
S oo Gl p e Jsb )3 0)lgen-
S 2 ok w29 Opzr en oMb AST OB
SxB Jeld o (8BS L8 e Cundy
Sty S L L e 5l gh glo e (eles
3ol el gl pae g Sl jes gl plin s
Oygo @Y 5 Ol Ol s il plia b LSSl

O

40l ¥0° (o)l 8> £y b Cudse
oS 9 Bad odygl bl &l a5 wil (ol @S
Sk 4 bl adly sg3g S U g o olas]
Gl ol b 6l g b S 05 490 5 el YU
D9d (xS gl <8 >

ol 85 @ S iy gshaw Sl (S -
3,5 S5 1y 8 o 305 il s by gl &S Aitun

P p oy s e Jobo -
P ki b a5 1) 225 095 sla Bagesl
oS YL sl & S ojlel 38 4 el
ly J8 5 ool dlsye Dy dtwsley (g9 a5 A 00D
A8 els

fayal

Sl s GBS JSE ar B Cadse
Sl B lp Cow bodls j pils asly ;0 TRX
b (58,5 (QLiSSl polod b (585 b oy 5 iy po
ClSIV L S g S Y b 8,8 sl ¥
GBS L i @ gy &Y g ol wile B
ol clds p» kiSl ples L TRX gl s
P eESIY oY F Ll ad (58,5 w5 L
sl 9 Gad iy pn cdl ashl an oluds
b oty Ol yed

29 o e b cwlie TRX glasy Jsbo
opl ¢ i wudas TRX g S3g05] po 08 ylul
s553e Sluyed sl lp Silul Job aw ol
U TRX sl awws gli)obissS Job il iy yas
b TRX slo awos glas)l)lawgio Job o 508" 4l
¥+ TRX oo ats gl Jsb 5 (595 40
(o) o 51 YL 2o (5l Y

PR e A5 Lz 4D S5 &S (93)lpe  ogMe
13 )5 a5 20 b Sy ) (sl plin

d9d diwlgd 53905l 5l Sy ped plwl M -
4l eMa e bl oy Gl puslle S (b oS



OYEan § awld Glaslle —..)s s3)Slac Jslad p TRX iuas Oliayed il

TRX (Eadad Oy pod JSTg 41 .Y 0ylowd Joia

Cnped sl aan TRX Lids ol yes
(45° ToW) ¥a° 9,b

-y by P Casbse )3 Y0 )l
¥ Sl oy ojlul 4y g (silge slaly 1 FA° o)l
o7 od ot 9 > sl L L YO (5l
V-A b S 5 2 ookl Y0 ()l
:(Hamstring Curl)J s & junen

‘=¥ St 59 32 0N 9 b Cuws Gl 1B L )8 Ky e
¥-¥ S5 595 2 0N g Omle 9 W Cesd 025l YU b S S ytaan
o5 S5 53 1 O 035 1 9 S5 53 o Cad 2D 15 b S K jion
v-A S5 555 5 05 35 1 9 B s 0l Vb S e
(Squat)eisl

-y b bals Loy ojlal 4 gilse slaly b ISl Y
r-¥ 5 S35 2 o e Bl ol )3 L 5 Sl ¥
o5 by b ell XY
Y-A e sl Ve pgd goy 2 b Ky L ISl Y
(Hip Abduction);l sl cusss , oy STl

V=Y S 59y » oil g b JiS a3 L oy STl
=¥ S g5 2 Brgil il J1B 9 St g9y Sl JiST 00,8 b b oy ST
o-% Yl Byl a bagily (2257 5 St g9 jl o JiS (3,5 i L oy ST
V=A SIS 59y » il s )5 5 St g9 5l b SIS 035 wib b oy o ST
{(Lateral Flexion) s 251

-y Ll als (oye ol 4 5 gloe sl b ool (piSI8 N0
=¥ odpe ob 4 g i bl b (Sl aSIE V-0
b5 Oy 8 Cusdge > (il uiSI Y-0
V-A (Pol Copmdg)wm s iy slaly b (il (2508 ¥-0
(Quadruped Stance)l, g cows ke

V=Y S5 (59 2 its Cuomo 4y W (6l 01 po g b OISy > Cawd K ol Y3 N-F
Y-¥ Wl b 0y s g Vb g b OISy )0 cand K ol )3 V-5
g S5 g9y s Conno & @lbro (gl (21 jw g b QIS )3 Cowd 93y o )15 Y5
Y-A @bre gl o0 cis g Vb g b OIS pd Cavd 93 jo ol )3 F-F
(Backward Lunge)caic 4 o, Y

-y s Cjgo 4 Cads 4 g) asY NV
=¥ Osm Bl 4 e 4y gy @Y Y-V
b5 B b cis 4y Y Y-V
V=A B g g Bl 4 e 4y gy @Y ¥V
:(Suspended Plank) s <M

-y acbs g5y 5 Lol SOV N-A
¥ b oy i1 b olyon bl (ggy p ssles S5 YA
4 e g gk 4 o Glogi b olyen baselu (59) (Al SO YA
V-A bS5 &g 4y el g5 51 ol SOV F-A

Ao bogla gy 1) o ¥ igd aily e (Slo TV
29° e g oy el pob 4y (See G g
o (59 w9 B3S p ]y Ay yie ¥y 5 M
O i e aLasd j Sagejl ya 3,68, iy
RIS I SC PR A T R
Ot 3 9 S5 LY fseil opl b Al
odlai—wl Jlos g wjo lp (S3gei] ya 3,5

(15)as

of

Pl 535 030l (el oS ojlid (sl 50T
oy g oy gl wle el I sa,Sles
(LFR)ske 5 OANFFR & clas s
1 oalizal (V4
o dg05 5l (yg05] ol 53 o oo |y JSl oo



QA 315)4 (@9 d)laids (Crba § Cay 3)93

ol 50}y eolc alEily ol alas

I o sb il b ogaf] | g
Coyo b L)y Ve Cdle (S Cld
il g 5 o5 Sos oly el sk 4 g (S
2 ey hals 1y 0gs ol 8y oly 4l bbb
gord dbii Jl o ogejl I S jo loj opgasl ol
Voogeil cnl b e e Ve e (LL B e )
5555 olgie 4 Gage3l oo oyt 5 S5 )L
CBls ol B3k Sl e M S
s o8y oly s yu ool Cuwd @ (o) (605 o)l
Sy g del Cund 4 4l e sy (G390
(W)ed )5 )18 osliswl 3590 Lilos g 42325

Cloogad 4 wlie lp Ll 5 4z
5 Jits 5 0903l JlogS 9 I ageil SIS0
2l bodaly > (295 Sl oy p Sl
Pl b odlitul (yuib)lgeS” Sl (gejl I o puiie
09o]] Ul 4 bgye (sl 03l g0l nl 5l elisl
49 M aB)S a5 S adle ke plyie
S Sl S5 4 Y D CayeS pate ol ]
S pil)lsS Ll el pll 5l i
Joges 292 (b g (P>0.05) g 55 sl
9o oite o bodaly ) 095 93 SuSly
Sl g 0geil 3ol pogMe 25 J1E
sl Shiggrald (oil 5 b uil)ly (Sen o)
51(P>0.05)0s ool sl b 0ol mjg5 2 Jloys
B 0551 dolimo (sl (VY a5l o I8l o
oy 3} o3lital b 31 0315] ool ] 1 05 o3l
J3 ey ol 32 Lo i plie bl g (7)1
b= /¥ dawg o jo SU= /YD (oS ,Sb=/V")
ghw )b Gire ghaw (M)ad IS (S5
Lla ol 5 (P<O.05)aply doy 20 luabl
s 5 25 (VA 45eud) SPSS 158l o5 51 aslizel
5

oS N5 5 adlae cpl o S/ cllis Mo
Sow jl odd plo jeme b g oletesl oSl 3M5
sl IR.ULREC.1396.014 o)l 4 &isaS )
GliLl el Spe 0 adlae oyl iy o b
IRCT20180521039762N1 ol 4 o)yl il

.u . .:‘

oy

Sl ot gl o903l ol 51 FFR ]
@ Cuwd Gy dold Sl b 0, Sles
Sy b eolatwl (ol edlins! Cuslge I gl> Cuoww
Py G jl e Sogejl 5l o pm lal o el
S5y 2 oMb cual A pe G pglne 3 25>
Cawd &S Wb dtwlgd b ] 51 e 5kaw] lgd
b > cand)odygl Yb A+ &ils Jade 5l 1) 295
&S ol b g aiS 5l sl Caow 4y g (090 00 Cudio
e o yildy pl8 (ol 13,55 mhe ot )b Sl
Olgd 4 4SS L el by mej b aldl (8
) Cunsg opl g il andly 1y gl 4 Loy Sl
sio (il /Y B by s S lgscinl pmogm puo
ol oyt g S5l Y gl nl b e
455 Sy 3903l 2 0,655 Llgie 4 gl 4 i,
(A oslizl oo

e @Sl qyiod ggoil I AFR e
ot 5l (RLFR)Casly g (LLFR) e caams &
S gl Aol Sl dws @ (sl Jhaely ol
Cadge I (Bl Glay Cundly (0 pad Sy
L ogesl opl 5> b ookl sl azily cob ol
Glad A Culy &S A dwld b dse jI S ya
29 (g ok Cudie s Cawwd) ST Cumidg
i3 )8l 59y 2 0dd dned )lg yie sl
(S5 2,55 e 4 S 5 S 2 g
9 omed g o 5l b atsl ()8 b (il 6
g Al s 1y oley 4 Gy Sl Glend 4 4SS
o yawd Hlde aiS baas 4l Y ol 1y Cursg opl
CB3 b (> S gl age o | gl 40,8
¥k ey psesl ol b e e ol <)
Olys & oley a4 Gy alol oyl jlg 5185 )L
il Lo 5 a5 St e 5
()5
Cdlue S5 lul ‘09@)'1 ol S e S ol
Bl e Y g Jgl e ¥ asuie (gyie V¥ pubituns
5 s QLS el g (68 QLd Gl ey



OYEan § awld Glaslle —..)s s3)Slac Jslad p TRX iuas Oliayed il

sl g3gejl &S cunl S5 4 p5Y (P>0.05)s,lx
23l e Lo e luds

iR s LBl
Yoojload Joio o b S3ge]] Lhuos Clasuie
039 B cpo b dlasly 53 09,5 93 pm 4SO LS

(Hlmo B2l g (Rilio) e (539031 Amogi Ciliasuadio .Y 0 lonl Jos>

P T s e Js

-1y \/oo TY/SYEY/0A YEIVYED ) (Jl)cp
-1¥¥) <IN VEASVERSY  ASYIVVES/YD (320 (lo)ad
-[¥a¥ .15 SOINYENY/SY  SA/NFEVY/AA (p555k5) 039
-I¥Y- <IN AYAEY/A- Y/ AEY/YA (Jlo) s lows 4ol
-IYAS VA YINAE /A YIOAEN/ (F=) o,05) EDSS

(P>0.05)5,8" ol 1y Lo odly x3505 1290 Jlo
S0 &S 3 L5 uilylgS s 90l b
Comd (275 09,5 (3o i )3 (5)blne
10 MWT TUG (la oo o3l ;3 8 09,5
ol 015 30 o3l yw »» RLFR 4 LLFR
09,5 93 e (5yl—=o cglis FFR 9051 ;5 Lol
Mo g ¥ ool Jon)a i sdalin
10 MWT 5 TUG (slo o3l 55 () o)lesi
RLFR 4 LLFR (la ;9051 ;5 5 S5 50 o5l

ol & o ol )l le oo gl

slopiia L alasly 55 09,5 9 (y903l Ll o (5)blixs
a4 (P>0.05)5)l8 3525 (505 ojlul )50
Lo o2 ol a0l Geme)S) o cud Nen
boaaly 5 095 93 p» (Sl lged (o)
S 29— ol 5l St @l wyp 3,50 sla e
e O g Sl OameyS) bold sl il
(0903 m)aanly pite g (o905l Lig))S ASlaa
5ol @l ol g oogde udly sy s e
5o S—Liggrmls ogel g o il )ly (Sor (9

09051 o 9 09031 Bl > B 03,8 (63,500 Jole3 lme 1l g (o Y 0 jlod Jgua

2

W aps P Fuyie  A(95%CI) o on ol ot s 5 o3
(456) TUG
-/¥oy ofey ARV —<IYA(=+/2A & +/YA) ANYYEY/-A NEVEYYE Jss
—VEAYIYY b =)/-Y) FISVE-AY AY-EV/AD =S
(46 y 50) 10 MWT
-I¥sY oo \Rat (=LA /YY) V¥RV VPFEL YD Jyus
YYD G - /E) VAYE- /YD Voex. /s &S
(s2ecs3l) FFR
AN o[-0y A =¥/¥+(-0/55 b - IAY) WIFEFAY  \A/FaEF/YA S5
Y/¥+ (=M B EIYY) YV0V/Ea  VANAES/AD &S
(ye8ls) RLFR
<Yy o[y \/Ats =V-A(=¥NY L V/AR) WWIAES[- VFIYVEY/SA Jys
ONO(MEA B AISY) VASYEVNY  VFIYARE/\S e
(ye5lw) LLFR
SAAK o[y VINA <I¥B(-Y/AY B /YY) WOFESNY \Y/-a%Y/A0 Jys
OfF+(Y/+Y b VIVA) VA/PAED/A VFIYARF/SA =S

oA



QA 315)4 (@9 d)laids (Crba § Cay 3)93

ol 50}y eolc alEily ol alas

50 -
40 -
30 A
20 A
10 -

(A/Pre)%

-10 4
-20 A
-30 -

s

TUG 10MWT FFR

RLFR LLFR

oly g eyl 3 loj (39051 (TUG) . aafiosi (s 8955 45 (49051 (s U 9903 Lyiit 31 (63550 JOLa ol pundd da y3 .Y 0y Lowid 13905
el y Cromw 4 (63,5Mas o yiwd (RLFR) fola 4y 63 ,50as (o yiwsd (FFR) €338, oy yio Y+ (39031 (10 MWT) ¢,
(P<0.05%) s Coms 43 (3 ,Skos s i (LLFR)

opl > oladss cpl jl odel s 4 sla 4l L
Glaal des 1 Sbiss plul cMae Cogds 5 Cunl
U"L“" 2 Ll 0dg ul.w?o U)‘ 5D ol dj‘)l I
a8 b g yemSld CMas )08 ob 39390 Sylhe
Mas Gnd o s)bliae bli)l g w0 Hials
Cxs &S gy a4 (YATY)s)l 259 MS o Mis
O 2 SU 29 el Jsb (2L 4 oMas ()l
o) Cop g ol prals ol Jlis 4 g o, o,
o o)z e (V55 e e
S 9 e Cugl )bl Alg (oo ¢ Sleglia
a9k 4y 58 oy ol Slos pluil Jolie ()luly
ly MS & Mo ohlew 0,5hee sl SUlg K
ol S Glalllae BMS (Ve oV)ulioy dgute
Ol38l 5o 1y (gybolize das (Vo)) o) Kon 5 (i
Y5 il MS @ Miwe lhlow (38 o) cs yu
9 390 (YW)N,5 o)l55 ceglie il yed aten
@ Mo ol (33 ol) 3Sos 2 1 0ui]j8 loglie
3 3 S 5 5l G0 b ey Jels 5,8
baw‘?wwo?)bl)u.);&swwg
ol b Bl Cunsg )3 (woSae b o 9 S
o8y oly 2,Sles a5 Wdly L adllas opl pols .0
5 o) ol o puo (gl (9051 )3 MS &y Mo Loy

04

(5 25 4ot 9 oy
win A plbl o 59 o] Sl ol i @l
Mo olass 63,Skas ol TRX Lot il yo5
LLFR 10 MWT TUG (la ;905 ;5 1, MS &
3 Lol ol oauisn s ()blixe ysb 4 RLFR
Cglds 25 09) Sy oy Je FFR (50l
oseil om0 S 09,5 b eg)S cul o s )bliae
il ool s 4y olo al b gols opl i oamlie
(IY=YE)o, 0 Sls oo Slallas 1 K> 3y b
A el & oy ol (YV8) Ko 5 uSSL,K
Pl g 38y ol Sl 58 Gl aws
Soh—— MS & Mo lhlow 0 1) (0,Sles
S92 35 (VI0)ohSen g sl (YV)ade (o
MS & Mie ghlan (58 ol) casp 3 ()bl
2 (V)b lis eanlid ceglie il yed YF I
A YY) e 5 bbb S adlas K,
OBy oy g ol 1) oanlis (eglie Oy jed atin
o o il 3 MS 4 Mie pliley
(Vo) hlar 5 ol o pa (VV)S] 008
Ooless ) By oly o oigajl > 20 )3 VY 29t
oL geglio il yoi aan VY I s MS & M
Goblize dams 55 (Vo) e g 5ows ()Ll
I MS & Mie ghlaw 3 (gleglie by pos
pols 35 pow pa BV dlea I (Ye)ul 03,8



OYEan § awld Glaslle —..)s s3)Slac Jslad p TRX iuas Oliayed il

sl el ple wler ©loyes cpl pbol lo
S5y g At Al )3 &5 (pl B bled ggiie 0505
oS |y lpme @Mlas ol (S o |
dw ol TRX slee o s Syl 51(VY)as
2 Coglie iy Sl) gyl y cuoglin owlul Lo
o)) el omes w4 Cond G gl ol
Eorb CuBon) Jolly 5 (WSI aw 9 S8 S50 (g
o il e Ly (M8 Jlasl Jore 4 G (o5
Ol Jols 28 (1 Cundge (6w b ulal
() & Cad O dygly o Jlail a5l alold
g ojluil g J& 3550 Cundg ggpd Curbye glis)|
Ol 2 008 e Gl & o g ) sy IS
o2 (Yo)0,5 o 58 oolaiwl 5yg0 s 5L Cungldn
@ ol ez Sl 65 oxe b Sloyed onl iz
Ol ped gl cdlizee (gla o jor )3 (o3 512
Onped)gda s Sl jed gl (it dix a2 )LS,
JW5y92 9 JUgyd (Jlrbe (8 > pdaw aw pa )
4>l CMae a5 ) 4 g (Ole) o2 sk 4
Sile o Gy SHn Jed o S e
(YY)l 03,8 sbwl (63, Sl yoi g (53
Shooolitwl bt eglie wlyed o8 Jbjn
S0 S cldlles &S (Gilo b gla Gudle
bl Shy ol il S Sl 485 )8 ool
50l oan] lalae 4> a5 395 o Dy 15 )l%
Sloyed byl 35 )3 oad Sl o ped JSSo
4 Mo hlen 38hee Pl (st seglie
235 5148 duulds 5y50 MS
Elyyes & o ol b adlas IS ob 4
Jobs obiS Tows o 0ys0 S p3 TRX Lids
l, (RLFR 5 LLFR 10 MWT .TUG) 5 ,Slas
boopl p W aiisy 0 290 MS & Mo ()yles 5o
4oy by pols i ol Cund 4 @l a2 g
Sl yed cpl pbsl TRX (des @l jad slo (Shag
4 (¥ 5 yS EDSS L) MS & Mo jlo 0 1,
St Ca > 3 Nes (aped dldle o lgie
08 B oS o Aoy b ol oy ol 9 Dol
Sloyed Hlean] Cladss p» & d9d o dlpii
(Sles plul cMae @08 deuy p TRX Ladss

ol sl j ain YY) e o8, o), addy Y
o (VF)Cwl 00,5 I (gyblize dgupy il yos
by plis (Vo) ohKe g ileSgp adllas s
b onlornlip eglie Cliyjes ams Ve oS
dSgre 3 S)Plae S (L (8 o3 9 gl 255k
oy ceys TUG o ygo3l 3)is0,80es S0
)8 MS & Mo gliless (08 ol 4> Y 5«53,
$ohlixe yobo a1y o ] (93, 8dae (g yiod 30 Lol
5 Colg adllas ol (YO)Cuwol 031> g (1oyd YA)
ain A pbl &S g o 5 (S o (Yoo ) e
5 05 o O dw Jold () steglie Sl yod
o 9 S5k g b oSN il o283k
sl Sl 5l eole ol b lyad etw )8
Oblen (58 oly s po p (gybline 36 il oo
ool iy yes g5 (V5)cl azils MS & Sl
pie Jdd conl pSen da ] p WSl Jgol g o
byl 36 5l ool comd 4 slo aidly g o2
ol 4555 65 b plon il clllas ol s
loolainl b ctww seglie pyed O U Y I cldllas
ok ek golaw 59y 39 il b b eile
Al ol Gass oS Jbspd (YF-YE)Ll edp
Oygo & cggite gaw ¥ 3 TRX (03 Sas o pod
ool ol ond oolatwl LU bylyd > 5 s
odgite  (60,Sles Cluyed sdd pll Glalas
(Pl Jlmoly ol wile b Ul j 55
2l ot J5 (Sinlen g ol sz b S, Sinles
I Fiee My o Bk ol g 85 (e 2
sdos Cudgiome L(A)usl (0Sles g Ol yed
il odlil &S el o] eglie Jolie ol el
OSSOl sla 43y > g o olSied
B 5> il oo 393 |y cnyeS g B9 S5k 5
2 olej o2 liyy b cldld Job o pludl &
-J-Rfuo&fﬁ“"l" 5“"5"‘” 9 SR> (R

N B
el ol (S ddo So g dgpl S8
el Ol ped &5 Jlo )3 gd (o0 OMde ol
4 S gobe g wli 3 g0l e b TRX
Py SN Cundg &S wmd o1y Sl oyl )8



QA 315)4 (@9 d)laids (Crba § Cay 3)93

ol 50}y eolc alEily ol alas

oS Cusl (Mol S > 5 (23559 (oolid Gl
(39 pole 0uSih)lodol oSk coles L
sl pole 0aSiily) ledol (b5 pole oLl
o1 ploxil (lehiol MS ool g (S 0asiils

Cl

References
1.Compston A, Coles A. Multiple sclerosis.
Lancet 2008; 372: 1502-17. doi:

10.1016/S0140-6736(08)61620-7.
2.Halabchi F, Alizadeh Z, Sahraian MA,
Abolhasani M. Exercise prescription for
patients with multiple sclerosis potential
benefits and practical recommendations.
BMC  Neurol 2017; 17:185. doi:
10.1186/512883-017-0960-9.

3.Dalgas U, Stenager E, Jakobsen J,
Petersen T, Hansen H, Knudsen C, et al.
Resistance training improves muscle
strength and functional capacity in multiple
sclerosis. Neurology 2009; 73:1478-84. doi:
10.1212/WNL.0b013e3181bf98b4.
4.Dalgas U, Stenager E, Jakobsen J,
Petersen T, Hansen H, Knudsen C, et al.
Fatigue, mood and quality of life improve
in MS patients after progressive resistance
training. Mult Scleros 2010; 16:480-90. doi:
10.1177/1352458509360040.

5.Dalgas U, Stenager E, Jakobsen J,
Petersen T, Overgaard K, Hansen T.
Muscle fiber size increases following
resistance training in multiple sclerosis.
Mult Scler 2010; 16: 1367-76. doi:
10.1177/1352458510377222.

6.Dalgas U, Stenager E, Lund C,
Rasmussen C, Thor Petersen T, Henrik H,
et al. Neural drive increases following
resistance training in patients with multiple
sclerosis. J Neurol 2013; 260: 1822-32. doi:
10.1007/s00415-013-6884-4.

7.Kjolhede T, Vissing K, Place LD,
Pedersen BG, Ringgaard S, Egon Stenager
E, et al. Neuromuscular adaptations to long-
term  progressive  resistance  training
translates to improved functional capacity
for people with multiple sclerosis and is
maintained at follow up. Mult Scleros 2015;

21: 599-611. doi:
10.1177/1352458514549402.
8.Lederman E. Neuromuscular

rehabilitation in manual and physical

7Y

(oS > ol (655 o Oas Coliiul g )8
CabsS g (Shud g2 Sles b il 8
2y 518 addlae )90 MS &y Mo oy (555

Sl Pl

therapy. 1" ed. Edinburgh Churchill
Livingstone Publication. 2010; P.5-65.
9.Dudgeon WD, Herron JM, Aartun JA,
Thomas DD, Kelley EP, Scheett TP.
Physiologic and metabolic effects of a
suspension training workout. Int J Sports
Sci 2015; 5: 65-72. doi:
10.5923/j.sports.20150502.04.

10.Mok NW, Yeung EW, Cho JC, Hui SC,
Liu KC, Pang CH. Core muscle activity
during suspension exercises. J Sci Med
Sport 2015; 18:189-94. doi:
10.1016/j.jsams.2014.01.002.

11.Gaedtke A, Moart T. TRX suspension
training: A new functional training
approach for older adults — development,
training control and feasibility. Int J Exerc
Sci 2015; 8: 224-33.

12.Sadek MT. Effect of TRX suspension
training as a prevention program to avoid
the shoulder pain for swimmers Science,
Move Health 2016; 16: 222-7.

13.Yu KH, Suk MH, Kang SW, Shin YA.
Effects of combined resistance training with
TRX on physical fitness and competition
times in fin swimmers. Int J Sport Stu 2015;
5: 508-15.

14.Gaedtke A, Morat T. Effects of two 12
week  strengthening  programmes  on
functional mobility strength and balance of
older adults: comparison between TRX
suspension training versus an elastic band
resistance training. Cent Eur J Sport Sci
Med 2016; 13: 49-64. doi:
10.18276/cej.2016.1-05.

15.You YL, Su TK, Liaw LJ, Wu WL, Chu
IH, Guo LY. The effect of six weeks of
sling exercise training on trunk muscular
strength and endurance for clients with low
back pain. J Phys Ther Sci 2015; 27: 2591-
6. doi: 10.1589/jpts.27.2591

16.Nilsagard Y, Lundholm C, Gunnarsson
LG, Dcnison E. Clinical relevance using
timed walk tests and timed up and go



OYEan § awld Glaslle —..)s s3)Slac Jslad p TRX iuas Oliayed il

testing in persons with multiple sclerosis.
Physiother Res Int 2007; 12: 105-14.
doi:10.1002/pri.358

17.Kempen JC, Groot V, Knol DL, Polman
CH, Lankhorst GJ, Beckerman H.
Community walking can be assessed using
a 10 metre timed walk test. Mult Scleros
2011; 17: 980-90. doi:
10.1177/1352458511403641

18.Duncan PW, Weiner DK, Chandler J,
Studenski S. Functional reach: a new
clinical measure of balance. J Gerontol
1990; 45: 192-7.

19.Brauer S, Burns Y, Galley P. Lateral
reach a clinical measure of medio-
lateral postural stability. Physiother Res Int
1999; 4: 81-8.

20. Teixeira F, Costilla S, Ayan C, Lopez
D, Gallego J, Paz JA. Effects of resistance
training in multiple sclerosis. Int J Sports
Med 2009; 30: 245-50. doi: 10.1055/s-
0028-1105944.

21.Sabapathy NM, Minahan CL, Turner
GT, Broadley SA. Comparing endurance
and resistance exercise training in people
with multiple sclerosis a randomized pilot
study. Clin Rehabil 2011; 25:14-24. doi:
10.1177/0269215510375908.

22.Karpatkin HI, Cohen ET, Klein S, Park
D, Wright C, Zervas M. The effect of
maximal strength training on strength,
walking, and balance in people with
multiple sclerosis: a pilot study. Mult
Scleros Int 2016; 2016: 5235971. doi:
10.1155/2016/5235971.

23.Filipi ML, Peuschen J, Huisinga L,
Schmaderer J. Impact of resistance training
on balance and gait in multiple sclerosis. Int
J MS Care 2010; 12: 6-12.

24.Dodd KJ, Taylor NF, Shields N, Prasad
D, McDonald E, Gillon A. Progressive

7Y

resistance training did not improve walking
but can improve muscle performance
quality of life and fatigue in adults with
multiple sclerosis a randomized controlled
trial. Mult Scleros 2011; 17: 1362-74. doi:
10.1177/1352458511409084.
25.Broekmans T, Roelants M, Feys P,
Alders G, Gijbels D, Hanssen 1, et al.
Effects of long-term resistance training and
simultaneous electro-stimulation on muscle
strength and functional mobility in multiple
sclerosis. Mult Scleros 2011; 17:468-77.
doi: 10.1177/1352458510391339.

26.White LJ, Mccoy SC, Castellano V,
Gutierrez G, Stevens JE, Walter GA, et al.
Resistance training improves strength and
functional capacity in persons with multiple
sclerosis. Mult Scleros 2004; 10: 668-74.
doi: 10.1191/1352458504ms10880a
27.Yahia A, Ghroubi S, Mhiri C, Elleuch
MH. Relationship between muscular
strength gait and postural parameters in
multiple sclerosis. Ann Phys Rehabil Med
2011; 54: 144-55, doi:
10.1016/j.rehab.2011.02.004.

28.Thoumie P, Lamotte D, Cantalloube S,
Faucher M, Amarenco G. Motor
determinants of gait in 100 ambulatory
patients with multiple sclerosis. Mult
Scleros  2005; 11:  485-91.  doi:
10.1191/1352458505ms11760a

29.Guner S, Haghari S, Inanic F, Alsancak
S, Aytekin G. Knee muscle strength in
multiple sclerosis relationship with gait
characteristics. J Phys Ther Sci 2015; 27:
809-13. doi: 10.1589/jpts.27.8009.
30.Hamza A. The effects of core strength
training with and without suspension on
lipid peroxidation and lunge speed for
young fencers. Sci Move Health 2013; 13:
129-36.


https://doi.org/10.1191/1352458504ms1088oa
https://doi.org/10.1191/1352458505ms1176oa

QA 315)4 (@9 d)laids (Crba § Cay 3)93

ol 50}y eolc alEily ol alas

Effect of TRX Suspension Training on Functional
Balance in Patients with Multiple Sclerosis
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Abstract

Introduction: Many people with multiple
sclerosis (MS) experience difficulty with
balance and walking, which can make daily
activities difficult. Recent studies in
rehabilitation procedures emphasize on
functional suspension training using body
weight resistance against gravity by
unstable tools and equipment that are
similar to daily activities. Therefore, the
purpose of this study was to determine the
effect of total body resistance exercise
(TRX) suspension training on functional
balance in patients with MS.

Materials & Methods: This study included
34 females with MS and expanded
disability status scale of 1-4 as well as the
age range of 20-50 years who referred to
Isfahan MS Society. The participants were
intentionally  selected and  assigned
nonrandomly into two groups of control
(n=15) and experimental (n=19). The
training protocol included 8 TRX
movements with four difficulty levels from
simple to difficult for 8 weeks, 3 sessions
per week, and each session
lasting 45 minutes. The functional balance
was measured through using Timed Up and
Go (TUG), 10-Metre Walk Test (10MWT),
and forward and lateral functional

Accepted: July 14, 2018)

reach tests. Data were analyzed using
ANCOVA. P-value less than 0.05 were
considered statistically significant. Ethics
code: IR.UI.LREC.1396.014, Clinical trial:
IRCT20180521039762N1

Findings: The results obtained from the
posttest showed a significant improvement
in functional balance of the experimental
group, compared to the control group in
terms of the TUG test (P=0.001), 10MWT
(P=0.001), and lateral functional reach tests
to the left and right (P=0.013). However,
there was no significant difference between
the two groups regarding forward
functional reach test (P=0.053).

Discussion & Conclusions: According to
the results, it can be concluded that TRX
suspension training improves functional
balance, walking speed, and balance during
walking in patients with MS. Therefore, it
is recommended to perform TRX training
as a functional training intervention to
improve functional balance and walking in
MS patients.

Keywords: Multiple sclerosis, Resistance
training, Walking speed
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