Scientific Journal of

Rehabilitation Medicine

Research Paper ‘ )

Effect of Hippotherapy Protocol on the Onset Time Activity of Lower Limb ook
Muscles in Sclerosis Multiple Patients

*Zahra Bahreman' ©, Mehdi Mogharnasi' ©, Mohammad Yousefi? ©, Hossein Taherichadorneshin® ©, Mohammad Ali
Nahayati* ©, Ali Maleki®

1. Department of Exercise Physiology, Faculty of Sport Sciences, University of Birjand, Birjand, Iran.

2. Department of Sports Biomechanics, Faculty of Sport Sciences, University of Birjand, Birjand, Iran.

3. Department of Sport Sciences, Faculty of Human Sciences, University of Bojnord, Bojnord, Iran.

4. Department of Neurology, Ghaem Hospital, Mashhad University of Medical Sciences, Mashhad, Iran.

5. Department of Biomedical Engineering, Faculty of Electrical and Computer Engineering, Semnan University, Semnan, Iran.

Use your device to scan
and read the article online

Bahreman Z, Mogharnasi M, Yousefi M, Taheri Chadorneshin T, Nahayati MA, Maleki A. [Effect of Hippotherapy Protocol on
the Onset Time Activity of Lower Limb Muscles in Sclerosis Multiple Patients (Persian)]. Scientific Journal of Rehabilitation Medicine.
2023; 12(1):78-89. https://dx.doi.org/10.32598/SJRM.12.1.5

https://dx.doi.org/10.32598/SJRM.12.1.5

ABSTRACT

This workis licensed under a Creative :

Commons ttbuton 40 ntematonal Since gait disorder is the most common complication among patients with

: multiple sclerosis. This study aims to examine the effect of hippotherapy on the onset activity of selected

lower limb muscles in patients with multiple sclerosis (MS) during the gait initiation protocol with a
perturbation response approach.
[VETTLE A total of 20 MS patients with EDSS score <4.5 were selected by simple convenience sampling
method and were randomly divided into two groups of exercise n=10 and control n=10. Ten healthy
and matched individuals were selected and placed in the healthy control group. The MS patients in the
training group underwent hippotherapy for 4 sessions per week. Before and after the exercises, the
electrical activity of the selected muscles of the lower extremities was recorded during the gait initiation
protocol.
[T Data analysis showed a significant difference between groups (P<0.05). Hippotherapy exercises
were effective in the onset activity time of the lower limb muscles and reduced the reaction time of the

© muscles.
Received: 14 May 2021 | [@TTEMETT According to the results of the present study and the effect of hippotherapy on improving
Accepted: 29 Oct 2021 reaction time, hippotherapy can be used as a rehabilitation method in MS patients.
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Extended Abstract
Introduction

ultiple sclerosis (MS) is a chronic
autoimmune  neuropathology  that
infiltrates inflammatory cells into the
central nervous system. MS patients
suffer from a variety of cognitive and
physical disorders. The most common disorder among
patients is the inability to balance and walk. Disability
usually occurs between the ages of 20 and 40 and is 2 to 3
times more common in women than men. Therefore, the
present study investigated the effect of the hippotherapy
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protocol on the onset activity of selected lower limb
muscles of MS patients during the gait initiation protocol
with a perturbation response approach.

Materials and Methods

In the present study, 20 female patients with MS with
The Expanded Disability Status Scale (EDSS) disability
score <4.5 were selected by simple sampling method and
randomly divided into two groups of control (n=10) and
training (n=10). In addition, 10 healthy subjects were
selected as the healthy control group. Subjects in the training
group performed hippotherapy training 4 times a week for
4 weeks. Before and after the exercise training period, the

Table 1. Results of analysis of variance

Muscle Group F P
Healthy control
Right gluteus medius MS control 5.574 0.011"
MS training

Healthy control
Left gluteus medius MS control 3.620 0.045
MS training
Healthy control
Rectus femoris MS control 5.589 0.011"
MS training
Healthy control
Vastus medialis MS control 15.656 0.001"
MS training
Healthy control
Biceps femoris MS control 0.728 0.495"
MS training
Healthy control
Anterior tibialis MS control 8.509 0.002°
MS training
Healthy control

Soleus MS control 3.962 0.035"

MS training
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electrical activity of right and left gluteus medius, rectus
femoris, vastus medialis, biceps femoris, anterior tibialis,
and soleus muscles in three groups were measured and
recorded using an electromyography device (Datalog-
MWX8, made by Biometrics, UK). Electromyographic
signals were normalized to the peak signal for each muscle.
The electrical activity of the muscles was measured 200
ms before the heel raised until the toe was lifted. Initially,
the normality and equality of variances of all dependent
variables were confirmed by the Shapiro-Wilk and Levene’s
tests, respectively. After that, ANOVA parametric test was
used to evaluate the onset time of lower limb muscle activity
at a significant level of P<0.05. The statistical package for
social sciences (version 20, SPSS Institute, Chicago, USA)
was used to analyze the data.

Results

The results of the current study are presented in Table 1.
The results showed a significant difference between the
groups regarding the right and left gluteus medius, rectus
femoris, vastus medialis, anterior tibialis, and soleus
muscles. However, no significant intergroup differences
were observed in the response of the biceps femoris
muscle. The results suggest that hippotherapy training
affected muscle response and reduced response time.

Conclusion

Practicing hippotherapy 4 sessions per week for 4 weeks
will likely improve the possible kinematic properties of
the joints involved, thereby reducing muscle response
time. Therefore, hippotherapy can be a rehabilitation
method for people with MS.

Ethical Considerations
Compliance with ethical guidelines

This study was conducted following the instructions
of the Ethics Committee of Kharazmi University, the
Research Movement Sciences (Ethical Code: 1000/104).

Funding

This study was extracted from the MSc thesis of Zahra
Bahreman under the guidance of Mehdi Meghoransi,
Mohammad Yousefi (Department of Exercise Physiology,
Faculty of Sport Sciences of Birjand University),
and consultation of Hossein Taherichadorneshin and
Mohammad Ali Nahayati (The Faculty of Sports
Physiology, Birjand University and Neurology
Faculty of Mashhad University of Medical Sciences)

March and April 2023. Volume 12. Num 1

and contribution of Ali Maleki from Department of
Biomedical Engineering Semnan University.

Authors' contributions

All authors equally contributed to preparing this article.
Conflict of interest

The authors declared no conflict of interest.
Acknowledgments

We are thankful to the participants for their valuable
assistance with us in carrying out the protocols.

Bhareman Z, et al. Effect of Hippotherapy Protocol on the Onset Time Activity of Lower Limb Muscles. SIRM. 2023; 12(1):78-89



http://medrehab.sbmu.ac.ir/issue_1066_1067.html
https://khu.ac.ir/fa
https://www.birjand.ac.ir/fa
https://www.birjand.ac.ir/fa
https://www.mums.ac.ir/
https://dep-medical-engineering.profile.semnan.ac.ir/

\é)ln.{'b.“' ”9&.\?’*%})‘5&&)’; & o 5.2 ! '

3| @ g5 Ao

Yro 3l jlowt y LS Il CMuae Cullad £9 0 sloj 2 (Al yiond JSTg g il
o 39 5wl Jaidgo 44

"o e o ale Slesae 7 i ply (6alb s (0 gy dasxe (0 i yhe (s340 <0 los |y

Ol iz g iy olSLANS (259 pole 0USES ¢ 55559 (5595255 095"

Ol iz g a2y oA 23359 gl uSLZIS o o5 y9 SilSagay 095"

Ol yl 68 19220 60 ygi0m okl o Ll pale suSitils o 2559 pole 09,5 Y

Ol adgplie i (S, pole olails o) o315 (ybiuw Lo sluael g 00 095" F

Ol eyl lmns olS23S ¢ igupal g (352 (ouikigpe 0ISLAMS (Kb Conm ) (guiikigee 09,5 0

Use your device to scan
e e onine Bahreman Z, Mogharnasi M, Yousefi M, Taheri Chadorneshin T, Nahayati MA, Maleki A. [Effect of Hippotherapy Protocol on
il the Onset Time Activity of Lower Limb Muscles in Sclerosis Multiple Patients (Persian)] Scientific Journal of Rehabilitation Medicine.
2023; 12(1):78-89. https://dx.doi.org/10.32598/SJRM.12.1.5

https://dx.doi.org/10.32598/SJRM.12.1.5

S

N300 sand] s 59 180l Jiilgo s Mo (filocs (32 53 (5 boun 4l (2 Sl (38 o 5 PPl 4l asazgils
U 0 1Sl o s Sin o1 lions il Dliae 3| it Coallad 8 (o 5t il S S5 358 oy 2 il Bions
o 28, ol SET S ol (282N 4 ey 0 S0,

ool Jloilyué (5 pSaiges g s 00y Slgili Comdg ulaiin dali sty 51 F/02 0003 by (ol Jlows Vo Slons [EIEIIPEIE
Gl o g ol 0,8 1+ 0l a3 85 )+ Slaad Ly (Golune jebody JyiiS g 0y pa3 09,5 ¥ 40 Bolal O yguody g il
ploxl ]y gl gean Sliy yoi a2 53 dual ¥ (gl g aidn ¥ Doty (5 y05 09,5 13 (plpl (Lo 3285 )15 s J S 09,5 10
b S 538, ol ST IS 3 cpamm L gl  gilioms sl e cblie (S Sl colad aliy yod 3l g g B isl

s pladl dae codlad loj £9545 (595 1 sl g Sl a3 0k ()Lt (P<+ [+ B) oy ;5 5y Jlolins iglis Lnosls  Jloxs [FFEETY
o 2al5 |, e ol ey 5 3 3o

NS G0, 8955 Jpieds gl gt 3 o LSy e gt 2 il et o3 g il anlllne gulis s il IFIEEDE LW e Yo
55 odliusl olel les 0 Voo T oV sl o

o8 o el e gliows plail e (polpl )i EFENG VEoX (1958 ) il i o

Il covovevcoccosesnononeoscrcronsesersesesessssrsesssssessrsssesessssesonsssssesssstsrsrsssesessrsosessssssessssssrsssssesessrsesesessesesossssssessssssrsrsseesetsesesossrsesesssstsroresectersrsssesersrsessssrsrsranans ]
1] ghanno oy 93

oloste o5

159529 (55092525 09,5 6 50339 pole oSS iz oSS etz ey 1L
+AA A1) AYOYPN S 1 oyals
zahrabahreman3616@gmail.com 4ol



http://medrehab.sbmu.ac.ir/
https://orcid.org/0000-0002-2405-4164
https://orcid.org/0000-0001-8373-6053
https://orcid.org/0000-0001-9734-3349
https://orcid.org/0000-0002-2553-5277
https://orcid.org/0000-0002-9351-5948
https://orcid.org/0000-0001-9843-0049
mailto:zahrabahreman3616%40gmail.com?subject=
http://medrehab.sbmu.ac.ir/?lang=en
https://dx.doi.org/10.32598/SJRM.12.1.5
https://dx.doi.org/10.32598/SJRM.12.1.5
http://medrehab.sbmu.ac.ir/?lang=en
http://medrehab.sbmu.ac.ir/?lang=en

ol s2Suole el @WDe 3l (glos S Cade Jols el
- RSucals, gl § Culepglataniz 5 S5 wieils ol loce
WS oo o0l T g gladyaly jlaT LSS L 5
o 608,08l 3| 45 sy iyl Sg3i0n ol

S oo lid Jolas aas 10 (6 e Fewly S oo ool

oylatediz (63,9, Olpredr (gl igems aej cnl )9
ol 48,5 8 azgi 0)90 (oras Slas Lo S9ntr Sl
s lon 4 Mo o)logy wxdlas slp glgen [A]
(Jolis p )9 5330 @ld iyl wiile o I Lo by (rae
e ] (5 o d5Sw ¢ o ;Qow| ;u,u|‘a| S)lows
oad oolitul Sdpoly, WS 5 ks, YS!
5 omas 0, Slee dgngr slp (ol 2lyema (4] col
(g Y L G;‘)Lo:u. 6‘)? 9 Sl > Lgl.buf:)‘loﬁ
iSuily sdel p o ohigds g so ooliiul S
Sl ey o ol pged L) 0] 00 oo solizul ald of 3
Sl 595 2 el 9 seloiz Sy gllae 3
(odSuwh Mas (g Bt alax )l Lt
St wizmen DNV cal gtz 5 siulbs «Sined
(Hhae pugig ( Salod o loys cul jl osllae oy
Sl salil s piyillasil o b jmwl Jobss
25 9 538 ol d5ee 9 (2l e (5 > 55Nl L
DNV el oa ool oylas clalllas 31 s ko

ot I paittane L3l sl OIS 52 46,18 lgun plSn
s ledbl olony! Eely sl SIS > 0k &l 88 g 4
DY) 0sS o Wl a5 g oK 01, S5, slagenls 9 o9 oo
o 5l sl Gy atal g oy, DS rizeen
g gy A5 o pron |y Jlispusll )y Dls 0 9 3l
stel 595 2 yug ¥ b sl 33, ol ailraiy
03058 [NV 338 oo oy 055 (339, ol 41 s Loy )
Eord plSw ;5 398 co Shgude 3,8 Jolss (28, ol duwg y
b ol pllas Sooalins Jlozealy J7uS atajles 38 (38, o,
Sl 5B Y 51 158, ol 9,08 08" S 1) pod rdgl (il
S5 gl 6 5 (yzply 1) duebass G I el
PEtalesl s S lgreay 33, ol £, [NV Y] ol 0
ooy bl Dlac— gmae S8 b)) coz oolw g (peul
DVl g o0 S (o6 399 (6l yuans 32,03l 9 Canel

318590 diz b de oS ol Ly o3 3l o0lizsl ¢ g (sl il 5l jelaie Y
Ot llsid g b ol el Somd 53 WS (g0 S 331, 5D Ll
Syls 1y oS i

9 e gl oS ekeed (5 )lany S o Sl el
9 O (ol s (1S Collad (49,5 5,0 b a5 Cul gl
aetie oty WByé pae cla Uyl 5l gloogs sl
Eod S Fr LY. i o Gaas Slet V] 09 oo
Sl QBT Y6 Y lagils 50 o 50 (i 5 oo
Juo 7o 3l st g Jlo Ve 51268 s 5 Spiay 5 (Y]
)|}ib ¥ o}g,e‘ 543|)L§4.]é§l>u lacyes b Ogd o £y
VIO 3l G ez ymili s 30 9 ap0l 55 lpl 3 Sine o
23 5 olpl Y] st s jlens el 4 Do Ja5 ygulee
MWiro jlog 30 Vo 3gaz g Cawlds Jol i85 Vo 532 'l
Lf] co a3 )55

095 ¥ ;0 Ulpse Iy oolel silewm oo (IS 5bos

35 5 i b, oy Jols P! wile Cag, L6
5 i wly, oSlid WS wile Cuy, St
JSie bl ST W)e Gy )0 )5 (Gl 0,0
hlow 5 a3 B+ a5 (5)5bds o o0 Dgumne (gl
B Yooy S ol od) ol plln oldl 5l iU Sloss
a)ls alises glgil ulel (o Lo [0] wilos S 3158 olo £
oA 358 1ans] 00 el A2asd ¥ 4 1495 L 5l &5
o piuy 9 Ay o0y pliy oy pluy-0uiiS Sge woibiogugy
4 Slasl 59 p 2SN sbml &)k 5l Gulel gl
9y S a5 ols ol 4y (K LS slowl 0] o0 3429
055 b SN 1 e ol bl o St e plaS
@ 30 9 W 60 il olin ceae (55 oabolxy]
SN sanalive 5 (5)lenr mesds ygli0 979 4 1,
ol ohlew [Y] 098 o plowl MRI 33,k 5 ouisalow|
Gk sl &S e gbsandib glhls Slgl ax jo sl
D9dge (repad 100 7 Il Cundy ubie el sy

oliie 0SS Gl Cundy elde aslibeny

(o Soptan Jold (g3,8ee i A 25)
2bo g il 5009, ¢ 03 gl ¢jio A8l cazene ¢SS >
9 slews az3u)b ululp 42l po bl g (Atptilinl)
Sl 2Slas b el g0y oogamme 1o (S5d Oligles
s B 0 030]Cundds 8505 illae g co (GAL0 yo3
P4 (S)V B(Jley) sho (rmaxlyoped ) isd Sles
il Vo b i sl asb sy (nl 0508 oo Glas Lo
bl oo yiion Slel samolas YL Olyed ¢ Canl 00l
iz 5 (ob)y Sl cote il wam gl [V ]
Sl sz g3l 9 Lo Slgl 5l (B Sgute 1 (B, Sl o3

1. Multiple Sclerosis (MS)
2. Expanded Disability Status Scale (EDSS)

U @1 S 31 ite Cullad 9900 (3o 2 sl P ST 30 ouyp2-0 K0 g ylose 1325


http://medrehab.sbmu.ac.ir/

anlllas 41399 (51 yluze

B Y g aals gl waly lpl g J S sloeg S o Ladiges
~Solom il bl 00 )5 JuaSS ) dalicals, p 8 iy JLo B+
3 g sl asly gliow pladl o sy 2l 9 oy sl
iS5 ool s (gly] o 4o tply] 5 sl (slmg o
03 e I Cndy o el sy b ol s s
.o,&gﬁ‘ls&&}iw)‘lam‘)@b

axllin 1 95 £lolono

L:A:\.&Abj wg& A.Abufm).g‘ 0)43 ssaﬁuz CA..:.La) rm)&
FI0 5l 3G 00 g8 Silgsls

293 43

03y Slgl Connidg (wlidio 4l i yy 3l andllae oyl jo
ool el 00y  goinm btel oyl 30 T (ous 16 deus a5
<l <Datalog-MWX8 81,3 gu0g uSUl oS 5l 9 o0
ooy xSl g aUlS A () LndSSl 45 Biometrics oS i
b oolaiwl @ilas (S Sl codled el gl (oo
oy SS9

6‘ﬁ5MdeA49séﬁcn|rs|)Leﬁ \e &L’.‘::\SG‘%}A}'O,;
la soge3l 51 isls alwl 1) ol Sguud iliy pod cdiin 1 dudl> ¥
Collad digS g Buiod slol b b anulys 7S (sl 5 o
Jol Slia b (2 yo5 09,5 30 n Sgayl ol s 9
KAV QLJ.A Gh&lﬁ)‘ l; “."""‘)‘.‘)‘9"" ‘20 xSASle G)Lf)‘}w
%bw‘ﬁw‘l)ék;as)mvbfwﬁéu\nﬁw)éj
w‘ﬁ&l.%}a:Mo&sﬁ‘uié:hajg’)m);ﬁ)wjjﬁ
93 0055 5 Bpo s N+ dul> jo i o & 392 g0
69y bigs (285 S > Jald (39,5 )5 oo condl 59, 9 (e
P o9 ol 69y Comd 9y (o852 5 (LS DS > g (005
aSa ploxl ol Saud Lol iy pod a8 8o YO Coedy (40,5 p )5
T Sk 45 o ys g ol (5 59 2 et Jald
CS o g g0 Coldd yrans b il Oj00) sl § A 00
S35 on B Sy JBb o ol e o B b s 05 0
SIonplS > (25 59y g Ll i g B wily 25 >

iy 4y Gleo 50 39y o Djgoty (i yed Slul adlyyo
—00 3l Calizee (6l s 10 ol Sl ol 457 e (1 pod
IR 9 CJLA...:Tj Q..I: 56‘4“:[.0 &:)5[;\:\.6 C}Ia..a BLX) ‘saLod.l.? 6‘
245 oo ol (55 Jlgus Silo 490 dalygn 9 S92 Blge
I P 43‘)‘ G)Lf)‘}m QL&GS{)AS Mb).g \ o)Lo.;fJ Jﬁ.\}-

o3l b <S> £98) ot Pyl iy ) oged ¥ 4y S bt
39 o0 plonil (Ll jloslaiul b) saits 2yl jiow il 9(s,8 045
ey 3 5 oadi 2l Gy 3l il 8 38, oy g9y 10
Wlg oo ol s s o |2l colB (ilacel loslaul L) oas o1,
Oy S S o 1) Ay g 3L dil>  Dlac guae S
oxipabis oy Jely A s 5 25, 2l 4
oy 41230 o 0 o Ko g S, VY] amo oliss |,
L e ol mie (6ol o 3Ll e 5 el ol
).i;y QP99 Hlas cmli ul.a) )5.|é.i.n U‘.’.‘ 6“).3 .Aﬁé‘b).; axdls
s dnglile 5135 095"y g ot 0538, ol e3> 190 55T il o
oo ) ot ol iy sz 5B st o (s ol
#1392 5 s (sl Jlon FR) J 558 09,8 ) o (4

S i s oy 2 ATl 3 08488 s iz gl
HT 5 glios ol o3k guly o 52 ol see 556
Baw g cplil i saaliv WS qwyp el oles p8
oles 2 @i JSn 58 (ouyn ol GBS )
Mo of,8l gl plasl edlae jl odioe codlad g4,
plae GHLAZE] 4 gusly 9)Sg) b oSl diilye 4
ROWE XTI S A g Lo g

ool 4 Mie Jlows 09,5 Y 50 (Glawylio g4 5l pol> Guions
b plod @l 4

S5 K9

S 5 GmieASel Jeddee 4 D Sl 3
Sa Jloned @B lsjlen Glasl g jke jaasie
S om s S5l Tooles  Jlazxlpud (g SAiges g ,4
Aali sty 03 yinS gL ol w0dlel anli iy JooSS
Candy oleie el sy 0pad 9 0D JoaSS (il Jawgs
Sl Vo g ol el 432 b Sy Jawgd 00,508 Jlgils
035uS gl Cundy wlidie 0yed b Jalyd azly w5
AN=Ve fpped g M=o J)00S) Sad Gudoo o)y FIO2
P03 9 98 gz RN Glues g ol 08 Ve sl
Oypots amlio g omiw lae lgieay (JpES eg)F
olas Jgo,d ol ladigad olass el Sl Solas
ey slbas (58 b Sleoie aslllas sloosls ulwly 5 )
a9l pes g9 slas g (@-Q2=V/A8) 10 y905] ol
WA yasuive (Z-B=+/AF) +/+ ¥

1. N=(0"+0%) (Z*-a/2+Z1-8)/(11*-11°)

4. Peroneus longus
5. Tibialis Anterior
6. Sample of convenience

S B S 5 ito Cuflad 9500 3lo 32 (Tt ST 5 33 oyt o0 g o st I25


http://medrehab.sbmu.ac.ir/
https://quaem.mums.ac.ir/

s Sl Stin iy ) Jgon

0355 Oy Otyed hol By o355 e Otyed g9 ip ol
48 Ve 423,870 4a8> e 0 Ay
43,8 Y+ 48,8 Y0 A8 Ve 4y dzo>
4B Ve 4,5 v0 4ads ). 5 aid
48 ). 48370 4B ) da)yg: Ay
_ - RS e Aubgd
_ - ol sl A
- - oyl anb)las
—so S g 0ol i Henle (59, p (S loges O jg04 2313 535125 (39,

i a5 O (raegd 5 dgl G Oloy IS 5ol
Oley 92 4ty )93 2 adsl 5 (55us 4l O plasl 4y bogy ye
A dwloee Blase] 4 Fuly

s plodl ge3lmg 9 Ogaslibes Al ye ¥ g JiSes ol
A Sledbl 5l oyl als” Baa b Laosls 00,57 2ld upas
Vo G S b byl ) il it 5o s ol
S sl yuizrad ol oslitul 35,8 (145 b)) B¢+ B (VL)
sloools ol plowl Laosls 40,8 aylie LB Bua by Laosls (40,5
oy sz o il JS Sy 4 3025 sl S
o Voo Sloj alold jo elae S sl codled (slaools ol
8 G 8y50 by donty (gt iy b axtly o8 > ) 8 4l
A 2y el pslare dy 5,8 00 Jhp S 3L S gl S
kb9 5 Ve o uilS 8 ¥ aye &gl JASVL 2l e
AR (slp 5 000 i 53 T S0 &gk )05 Gl
e i 00lazisl B, Fgu0g,2STl slaoals o 39290 (slo3sg8
Voo Sy alae collad aiden 4 (S grag 5SI (glacsls
a3 Jloy 4y 0 a2l b bl 3,5 5 i 4 L
el f 5 alise oy ol (S 51 355 omandl o ¥
iy 5 alae j3 LISl 4 fuly g9y alind lgiea Blazel
SeilesS slrosls cud ¢ <S5 > Canogs 3l adlllas oyl jo 0l
b aly ol gl 4 s g b Hlid e

o T . Ao Yob o T
95l 9e3! 51 g Wassls il jlg (il g1 " oygd 905! 3]
09031 ol .0l ool laosls sdle i wsy o 51y MShig
o |y Losls Jlo i @395 9 092 +/+0 31 5Wh Sy g5aplis

7. Levene’s Test
8. Shapiro-Wilk Test

yol> 32825 Sl U 5 ¢ gy yo3 09,5 33 H& Ve s 3
O 285 A eS ¢ J 555 09,5 53 58V e (s 3l g WD (5 e 4
idilo Bekods 5 plel S5 09,5 50 Y g pls 23S 095
L o8y oly £958 40 aS 5, L ol Waools (559laes jolaio 4y
oo () 992 (LS Ao 3 5 99 0 38,5 513 55 (g
BSENIMA ke 5 oot b o315 g I (loog S o
odd 3403 9o 3979 i3] 4>l Cungy g jaed JSUIL g (s
slaoee ;> alae slopud Slilge s (oelaws (slasg iUl 0
ot Coplusdis dd,b 93 Sl ) ool b Hla5 590
U alyl gla JlSw (2l L 5 g5 (RS (sl b
Sl 3l oolawl b Waag uSdl sla LIS dasg wSl S > 5
JUS &y alae ;o 59580 5 wind Cull 0 lagSS G 5
O dwlgs 509051 3 Lm0 e ol | saseie
asl Ol Y83 bloyl g Cunl pig,y olKiws oS Jl> o
S b 32 slbe (poid ) ey 9 0l (g8 Sl o
H o 988 558 oly s £9,0 wgole Clo yo (38 o) Jpone
iy 0 patiie yane b

ositlS lae Sl clled ils gados

(908 el (g y908 (W8S o g Cel) gt
SrSoill (il 5 (ol (el ullide gt
Il g o JUiSs it plail b Ung 2501 s abioed 51
4 5k Jlail b wiad oo Sz jgile 59 5l olws &
4 8 plast 31 s ALolidly 31,5 grog 2SI olSzuss A JUlS
i 5 e 035 s3] Loyt 5l 4a5 95 Sl
4050 loazma wads Jog 09 58Il T 4 o5 oy aiily 0,95
e Jobo plos 3 g8l nlad 0 085 98l n) by S Lo
(s 4 Al 3,550 a b g Cdyge ol (Hogesl LS
Sole 0,28 5l Lol slassls ols oo jLid 1) 5 )L aeSs

U @1 S 31 ite Cullad 9900 (3o 2 sl P ST 30 ouyp2-0 K0 g ylose 1325


http://medrehab.sbmu.ac.ir/

Eoyd oo als sauma lis Fuwly o) yexie (5 lolins
Ol yod glasan F oy90 S ploxl 5l any alae o colled

» @ Fnen JSap b gy il ddllae j Sua

Do o1 Sl phasl cMae 3 sie Codlad £4,5 (oj
Pl Maidl &l 3,09, b e Sl Jeilse 4
b olel @ Mo file Lol gy 038, ol 5ET SS9
Logas 45 &5 g0l 5 ol s Sy o533, ol oSSk
g oo S jlrs Siales obml g (23, ofy £9,5 50
olacel 4 grwly g (iaSTy j0 U glls Lulel ol Las &8ls 0

Iyl S y2ally slocygasl 5 laosls Jloys o8 asargils ol
Codlad £o,08 oy (guwyp Glp PS/+ 0 (g loline o jo
POzl g o solitl ol Guizs o Sl plasl oMae
SPSS J38le s Yo asews 3l .ol ol (055 ¥ o Lo Jgax
o 1y Jloline glés uls .o soliul (g Lol Julos (gl
sl gead Sl ped a5 el o] Kl g s 0 i rog 5
o ly 2015 Gly o 3 Sl 50 el o
2 @lsee JSin 6 ¥ ot oo qults angil

Oglas g g0 dml Lo plasl cdlac jo Fuly log
Silae gales ;0 g ooy 5 ples o Fsly loj juiie jloline
ol 00l 00l LES gy jg0d enly alae slisul 4

e cullad g9, oloj (w61 lagil gosl zulis Y Jgao

JMsbize pdlauw ol

33l 42y 89,5

Sad das

ofeNy o/bvy

R vIsY-

oy N[N

Joret Wi

<IFaD «IVYA

ofovar Yy

oo J55S
ool s Sl cpte sl
I
oo JjuS
ool s % pite ostlS
B3
oo JjuS
ol s 3995 o555
e
oo JjaS
ool s ool oyiog
R
ol Jj=S
ol s osged sl
O

oo JjuS

ool s ol
1)

oo JjuS

ol s ooy

e

| )‘ol.’\.r.n C'.:5L55 *

S B S 5 ito Cuflad 9500 3lo 32 (Tt ST 5 33 oyt o0 g o st I25


http://medrehab.sbmu.ac.ir/

e sl Gl ) e Sae Jsb je calple
odudolou| LSLEQ":‘L‘:":“ 4 Sy G ob ol Q‘)L"":’
5 0gd LT alae culled g ymeS w3l Loy awd fewly
Jlzl &y g5 ge e ohiSTy oyl Sgege Jloz! Li¥s Ko
o5 5,8 0,8l alie coas Sialon 5 Dlas &0 iyl
ol 330 s pSoslal el udizs slacusgame JJod
$5,8 Gl 895 Baiod 53 e g (5,55 el 392y
Adlge A sl jo WS ,SE Jalge 5l 2Ty ol
wilen Jay slacedlad 5l (gl plml )0 a5 SlaigSay
Lass 9 ‘;M‘) 50.:5) ol sJéL&‘; 56}.0)‘5) GQLC 6[&%.]&5
3¢5 Sliizd 10 o en g Sy [YF] conl 135 51 culs
Olej 2 Slled g iy & cnlpepdle wiols (s
STy gy g 5 Ol ©ad g plime el J5e 25T
Lyvl cul 1as 51

T e gyt 4 095 325y Ses g LY 500
et 2 Mo 331 (23 ol 9 JolaS 2 (Slayd (5)lgmicnd
\. dbf*é)smgogivﬁébg‘fddbbﬂw)sﬁa‘
s S Oygo al> 1o ¥ ol sl aiin B L lasan
Oblesr 058 oly Jelo 5 Logy s )b 3l lilewy Jolas
3942 (Sloyd (5 gl 09,5 ol L aslllas 7ol .ol ploxil
Oley i (528 oy el )l ¥ g axtls Lagy 0,08y (4295 S8
[Y/\] cls LS)‘QL;M Ogudd 6.:...5|5 3R] LS)?Q

LT a5 Gal (gmpyt Do b o o San 5 Sgyaid
3,SLae g Jolas 5 (oo A 3o 32 53 gl Sgean
50 Y shie cpl 4g.aiols ploxil Yo VB Jlu 1o To)ls 38, ol
odigpdany g 0diuly SgagrrodiiSdge £9i il (lpl 4 M 350 )
Sl ped 4o sladds Feoawds Vo glaoie @wian £ oo
B3l 09831 ok 3l (g S asls 00, 25 5
o8y oly 2jil 5 S (Jolas g5l Byl 5 Joles g
Y cd S e i, oy 0)Shes (o3l igeil Bk
1y 0385 ol § Joles g Ml 3l 50 39ugr (3090
Syl y SO WilgS oo i) g Ol LS Gz sl sl L
el (30 9 58, ol 8 Shes 9 Jolas S92 sl (oo
Ival asl ey J;58 (6l (o
9 99 dndgy 9 VOV Jlo o (S0 5 bl (3)b 5
Sligios 5 ool gl susyys 15 Y010 Jlo o o) San
ey 2t s Sdlad g 255 523G progdle 45 oS Jlobil a9
Xl el 8 31 23Sy oyleg s 5 o0l o g olsae e s2ST
Sl Son a5 B 2lS ) 035, Lol pizan [T

9. Therapeutic Horseback Riding (THR)
10. Sensory Organization Test (SOT)
11. Berg Balance Scale (BBS)

12. Functional Gait Assessment (FGA)
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