[ Downloaded from journal .rums.ac.ir on 2025-08-06 ]

[ DOR: 20.1001.1.17353165.1390.10.1.16.6 ]

B9y Yo
Olmndy (b i pale ollils aloxo
Y’A—f& c‘VQ’ )Le‘-! ‘Jj' O)LO.«:# cp@\) 0)9\5

T (S Sl Ol 0 Sl § uolia 10 (S il 15T dus o
S R0 4w 4 Mo Olylows Cwwd

U o panl ol e (oLl (Sugnius ¢ 39wl o9 31 ¢ (Gl 5yl 3

1) £ .

LS)M.. BV 7\ A ;7&0‘, “)9

AUYNIY G0 Swds AUY/Y e oy g 3 ddlol cdlisd  AAFIIA :odlof g o gi & dlie Jloyl  AQ/Y/YS :allao ol 5
( oSz )

Olse 4 Johtie &30 4 ol o )0 oS Sl ala g, 5l (S Ces 5 e slacickenl Sl oslaiul 1 8us g dig
S92y (rl b g oo ooliitul (grae axSw 4 M Gl ;3 Cewd e (S sulnl 18I S JoSo pleys S
clocidnl 13b anlio magp cnl bl 5l Gas o)l 3929 o] 2L e y50 40 Slgld slo ki D]
B9 (5 e S 4 Mo ) jlow s o s swlewl e Sl 5 Salislo

Glog,S 5| s e ool ysb 4y g Ll (g 3he xS 4 Mine Lo ¥Y (glalslte anlllan ol o i sbg) 9 Slge
S 09 e a4 Ghagh (nl ladiged pled el el J3ES 09,5 5 Sl Cudeul (Sl el
359y o Sl 7 lawgie jobo 4y g atin )3 59, 0 &5 (5)5b 4 a8 I I3 dewl s lae Cod aslllas obe 4w Jobo
ol Dol jlne bawgs pow olo slectl g adlllan £9,8 ol 99 )3 e (S Finlinl 10335 oo osliiul (lislacd ol
5 &9l ooy 2ol (a5l 5l ol sloosls (g bl o (gl o (g Sojlail (31,5 5009 Sl glacens 525 9 &y
035 ooliinl a8yl il g BT 5 ey o S sloiygasl 5l a5 (BT 09 Sl (slrosls

ol slagsal 3l plaSgen Lawgi baog )5 5l Sagep j3 1) (srmssimlomsl Jlosine (225 Lol ()bl Jolos laasidly
>+ 1+0) ol 5Lis 31,5 gmog 25Ul 5 &gl o

e Olgre 4 Wl sed Siae A 4 e il (L2l 0 Sl Sl eolanul daasdly ol 4l i S A

AL Bed g Cawd o (S swbin] oaialS g,

Ssliwl g Sealisls glaciidnl (g e diSs cuwd o i il 1 gOlS ‘_gl.bojl,)

G e (S pshe oK a5 a8 Sl (el 05 S e o)

i et S pske oI (o (Mgt Olley Rl 5 (s b sl 65 S sl =Y

i e S p ke oSl (il 5 aSls wl phe S5 el 05 S e Y

Olnl (S p ke ol8ils ¢ il 5 0aSiils « Sloya )8 el 03,8 (SleyslS Al el s -f

3 S pske oKl (g eaSils (gl > g sl 03,8« SlaynlS Al el IS (U st oo ) =0
mheidari1364@gmail.com : Sy s oy ¢ YOV-YVEOYED )1 555 YOV-VVYOYFO < als


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.16.6
https://journal.rums.ac.ir/article-1-937-en.html

[ Downloaded from journal .rums.ac.ir on 2025-08-06 ]

[ DOR: 20.1001.1.17353165.1390.10.1.16.6 ]

e Sl 5 Soolisls glacadel 56 aglis TP

sl 5l s xS olr (e oS JBileg 0,50, )
Sl &S Sl olbml @b Sl lade slo JSCoa,
S 5 el Jolie sl Lads g Sl sl dagy]
S solmsl (2l idas oS SIS0 5900 5895 S,
Sy s 2alS g polae iS5k
Sewd Jolio 3ls 18 5 g OAe (LS e S,
Ja] el S8, 00sS g slocandg o

3 oslaiul 48 Cul ol gl sogde 4yl Se>g L
S5 Dlald 4 e olilew 5o Sows slaculs!
a5 Sllas ;o Lol g oo (s slonl alS eacl
@bl 2)5s o LS walyd s 3 elnil aej ol 5o
S92 g0 (S smliml Gl (gl s ol
5 on 0550 olgan Ll al 0 il 0,57 5wl ol
Do ] o g o0g s oS

5 09 Sl b Sostinl Ll 5l ekl )b
035 (pfiore Cyam Al MW ST 0 )lge 3l SG Adan
DS - Sewluls slacadeul a5 pl sy b ool
Sl OO &y a5 285 e o (Sl gyl
S oo ol Ll (sl 5 1y <8 5o Sl S (e 0 g
shesliiul oy Job 5o (5250 5l (5 S sl abanlss
w5l Lo s s ko (slaaeksy il oo el
el G Sl 3STe o Ly Y=ol acsly
o0t Lysb Comdy 5o |y Sl odlae a5 sl
[A] Sgud oo o0laiwl 0 lo o a5 S 2 o

oS (pald g byl ST 438 nl 3929 Jdo &
09,5 d92g pde b 510,00 0gzg oud ploul Slalllas o
Olagod owlild by, j0 el «ldlas Sy 0 sals

)90 sladiged p> (139 05 g s b5l slall

dodso

S ke 415 Lo & Sl el 5l
6, oe O 4 jomie &S Cewl (gloves SIS
Slow sl oSl slo Slgl (el g 0gd o i 0,8 50
ol Jlo o a8 S alinte [V] o 08 o >
S esliil 890 (B8 plail (adly g ploys oz
5y Shas ohg 4 [¥] Wlatslas slais cuddge &8 oo
Sgupr ;500 (Gie AiSw o Jlu V dga Mie Caws
Sl o Shes gl Lo 3 )l g 000 Sl
oS ol J> j0 ool Y] wile oo (BL 3 pee ouile 3L
(o i g 5 bl a5 ilools lis S Slalllas
P gae )3 (55 0y Shes Sgy (LSl g jae
e R P e T Y
Sy a8 jlzs 45 Shlew ¥ sgu> L jol>
Cwd JolS (605mpn 4y Sy ol by Ngd e
—o> Gl Slgl easle 8L VP Gl 50 g ail e
Sl sl e Cws 0 45 (il (5 >
[0l S o sloml 8,8 (6l 1, (slovyae OIS

P S aiSw JUis 4 &5 (e (n il 5l (S
G L a8l s bl 355 00 ol 39
5 Dae LiiS Gl uSls, Codled e s 4y alily
@S ol 2 g 098 o0 (el (lde iS4 Eul
S5 50 53,8es alis sl ilgs o Dlalllas 5 gk
5 LSy a5 (nl) slatg, 5 (o [F-V] s
9 )i ) 4 Cews LSSl g e (S Sl 1S
TNl leeSsl g e slacanden! 5l oslial

Uy 6l el 5l ol il (S 5 b ey

\Yq . JL.« o\ AJM AL 093

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.16.6
https://journal.rums.ac.ir/article-1-937-en.html

[ Downloaded from journal .rums.ac.ir on 2025-08-06 ]

[ DOR: 20.1001.1.17353165.1390.10.1.16.6 ]

Yy

O, Kas 5 il S ,105

e Y (e 5l e cpon sl oo 1) el
[ OUETOR I RN JUSTAPE: SPNNE
8 sl sla ol 990 g ato S anxlpe j555s
ety aalllae 4y 59,5 dayl, i aly L5 YY) i S
Ohlew aows § Olsal diged laie as g aiads ools
ol 05,5 A iy et 50 4y i
Oy 1030 e 58 5 SOl el (Sl
Ol a8 s 8 6 S aged £9,0 ) ey &5 oSS
oS e Skl 09,5 )3 adlllas Ll d a2l Lo
09,5 )3 (om 5 S e e Skl 09,5 55 (s
S5 agei 0)93 SLBI b Wy, (nl 595K sl S5
a2 o (sl Sled (5S0ke &7 Gloj (o
e 4 3igds lae ()Ll Ll o0 £9,0 50 09,5
S =S igad 0,90 slel 1o i b sl a0
09,5 ;o 85 Ve Sewlils cundwlog, S o a5 )
i8S sl S 095 50 5 Ve g Slinl el

JUisl s oy Laigad 5 ctallan 50 Jsb s
SISl (S (1) 5o e & S s
59 ol zolS asdlas 5l (=) WS 5,55 9 (1=Y)
2 sl VSl coduliog, 57 50 jle 4 Solyd
S B S 5 55 5 A 5 Slid e o5,
L ldiges den 5ols dalol 095 (6, Sen 4y axlllas 0,90
Stz oS5 alinlo) o8 dag] plale (L g0 50
ol IS aleS cogal @ aS 1) adlas jo &S5 5
W Ll g o0y ity e (KB, psle

L ol oSt gelas anlllae ol Sl el

Job 5l Gl (o5 S cos ) (LSSl g e oaisS

sk U 0550 50 a5 LSl ol Jlo 0 ¢
Soor—o Slallan g [V o] 5 las 0g > Lacad
Ol 4 (S a8 3 el e ()0 &5 (Seilaians
i Loy gl (PSS sals b as sl ) aze
Simsbpnl Cnss Copndg S5t sl Sl TS
Ol glolis coge s i Sllllas § 5,105 355
ol pll 5l Gaca [V - 0Pl el 5L 550 ol
5 Sewluls lacadonl 5l oolitul ;5 anglie asllas
o i Ghlem s e S Stlenl p Sl

el 00g) ks).f.a aSw

g 9 3lge
Sy alold o S aige (slalSlan axlllas ol yo
1 3n s pla oo 3 VWAA 5 B VYAS 3T oy
oSl il ST pe s 0aiiSdxzl e (g e 4150
5l o) o plosl G5 sl 5 (ot 3l
S 53n 5 a3 Ml ol aslllae ol 1 3355
gy (e dS s ] 985 5l Jl ) S~
O< &ygal ool Mol jlas Bllas) o (S sl
QiS5 e dsgama ;o Iio 5 Jlud 5 > 2l
angeo s |y Jl 80 L5 ¥O iy cyew 3 Moo ams
S99 i ol aalllas jlzg s Ll b 0ols oioen
Mini-Mental 431 gollae ad 5lods oS
=l Sleils assS 10 L, State Examination (MMSE)
245 Gusb @ e Sl Jeidae ilon wiile o
Stz 05 (o0 olml YIS aalllas )3 e (5 e Wy,
o ligh ol 5 %5 Sl SIS L ks
oSUg G5 g S A & dluly pué a5 M

shoolaiwl anls 50 ¢ aslllas £9,5 51 L8 oo £ Job o

\Yq . JL.« o\ AJM AL 093

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.16.6
https://journal.rums.ac.ir/article-1-937-en.html

[ Downloaded from journal .rums.ac.ir on 2025-08-06 ]

[ DOR: 20.1001.1.17353165.1390.10.1.16.6 ]

e Sl 5 Kool glacadel 56 anlis YA

M )‘ M‘ u_’l )‘ oola_ul AJa_w‘y BS_M[M")
uMw‘ww)gauL..miv‘ac.oo.\Jm}uM
&w‘u]ﬁomd—woﬁ&buws
Codlad o Jolss dgugn el wilgs o LT colio cdlad
0 e —9g—ls LSl 5 e 0uiiS 3L g ouiiS v IDlac
Aoy S STl 5 g ouiS o DA iaS i s
RERAPY)
Dbol Ggil 5l s g S silend (25 512
oola_wl ‘;‘;HSI.S.” QB—")—l o)'ld."‘ ).»_’ 9 u)s.u‘ IR
Gl aladzs ;o glod S &ygo ds g0 0 aS Ol
G o &S a Mo oyl )lesy S sl oL
Lfl_’))‘ ‘5‘)_’ G;Yl_, @l_sl.: )‘ 9 A.:j_wra oola_ul
ooyl VN a] aa s o g5 me st il
el Gl 20 e e SO el ol #Mlol
PSRNy FOW) JGIN W JUSUWE VI L SOV RSNy S0t SOW)
Ot Si) T U (b S Jao Olyes 51 SO
B2 oo Hles |y (s sl 929 Jdo 4y Jade
B 909 S SoS a (S bl (251 62
\)5_».A.1.A.A‘ Cnn 6)_50)‘d4‘ )‘ S\))‘\.\JL»_MJ‘ U”"ﬁ) LyUa.‘o
)i’L*-‘ Hmaximum) K- °'>L‘.‘-.;—M" Mmaximum/ Hmaximum
JLss a (Hoffmann) edle S8, oo Jled Sl
G—*”L )-*Sb'—’ )i’L—-‘-’ Minaximum 9 ‘5—§-’)‘S‘” ‘—i—-’)”-’
S0 Jlds 4 a8 el (Muscle response) Sdlac
s9b 4 (005 oo i EMG oKiis ;o (redla uSU3,
oSE ) S5 Sly Gul 4> e e olnls o IS
Sg—dual G ojlosl il i o SMa e asS

9o 4o LQA._J}QJ r:LoJ [\V] Qj.w‘j.o )MAA.O.’ ).u Hmax/Mmax

S, Bl Gk opl a9 ols o )8 —alae col il
MLS" W) u.....l.u.u‘ J.@L‘Lo
e 9 (Sl Jolie Lawgs o5 ad po JoS0i5 S e
Sl S Jolan alauly 4 S porie Coond Lol wildigy oo
) s &S > ojlal cils 0529 Jol s, il
Sl o aS G cnl 4 oS oo walf (LS 6l
Coomnd SaS' L jlen s g g0 Joolan plas ! il
plasl lm e ol B )L o b Ll wisd S oo
A,QU)QLQ.U;;S)} o}l.j>| Cawd g o 4O Jl.d QLSP
WP O | [P PR WH L O W9

Sleog, 5 sladaige plas aslllas ols aw Job o
Sy Slo ped Julds Jglate loyle o ] iuS g alzlow
W l>lae gloog, 5 j0 a5 pl o a4 50,5 o il |
Iy olings> 4y (pgase il bdises 5l plas »
oola_wl 39y ° el 7 Ja...uw )9.!0 g 4.';.&.@).3 )9)0
el Sopalils cutlisl 09,5 (sladised 4 s S o
30 laado VO Cugl 90 j0 adlyg, 45 dg 0ad colo
AS o Wy ol |y plisbecc ol ST LK

> = 00— oS ol )| |) S92 QL..M_%“ 2S5l as

J=5 L G 9 0S5 cdinl bl s (590
|, Lol Ll o cygmils st o3l] Lisliail o 8
oad 5 cdl an ons o5 > 5l Jlkd il Dyge

\Yq . JL.« o\ AJM AL 093

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.16.6
https://journal.rums.ac.ir/article-1-937-en.html

[ Downloaded from journal .rums.ac.ir on 2025-08-06 ]

[ DOR: 20.1001.1.17353165.1390.10.1.16.6 ]

Y4

O, Kas 5 il S ,105

&9 Sloamed LLad jloje0 glail 0 05,5 4

i (a ND (o) Shol g ]S sla st
5 At S S 5 (S Sy M o
acisgy asllle () S (sla ie solens cs5he 55
S5 5 09,5 dw el oo 00 ygl Y Jgaz 0 a5 jgblen

A00gs Glaad 0598 slail jo b il (. Sleo 565

8 2Ll 0y9 po—w ole Sl g aslllas £9,8 (Lo
IRVCTIR 4

51l 0,9 slaools 3JUT jglaie 4 asdllas ol jo
bl 5T LSy g ¢ udly = SIS layge5]
oS (6 )I3 e gl 05 ooliial (g t g a8 kS,
Dgr odd aid,S a5 o +/+ 0

Ol QS5 500 Slattin oy yipgo sbro Sl il uCilo | 94>

O (G g 0 Tt Mo o Cmic> oW _
09y

obo 0 yod ors Sl 3} S0 Ju
VY/AED/IA YEIVEYIYS I\ Y \ OAYEA/N T Seolislo coadmn!

\PIALY VS YV/OEY/YY 4
\PIAEY/A - YO/YEV/AA 4

IAYEY ZAARN At

Y o sy+a/-f S b il
Y o OA/FEA/-F J s
- JovY® -jova® P-value

#: Non significant
0,95 bl 5o 5 adsg plamed (S Sl S s
sl Bl ol 5l gl cre (g le] gles 5 andllas
ous ol 303l Sl i e Silie a8 i &
Sooliw! cadwl (Salils cadiwl 09,5 aw jo &gl
s YIVEINO YIFEV Y , Ly e S 5a s -5

g YNVEVTD

Sly—ed e lis ) fol> LB Y Jgua 5o

5 et st Ll gl b il
«Salisls ekl 05,5 4 s 55 Hu/ Mgy s
e 50 sl g ol 3 J5 5 St izl
SLas ¥ Jgas slaosls a5 j5b yles .l oo 03 4]

259 el Bl 5loy90 slassl )0 09,5 dw s 0

055 dw 0 uiodd Aol (s yiio O pod slo S ouilE 1 Tileo dug lio —F [foA>

0595 kel 093 sl 3
09y

Hmax/Mmax CA.’.MAJ‘ Q),&‘ W) CM&O‘ Hmax/Mmax G.’/.f.»a-; Q),&‘ [ CM&G‘
NN \AESTER NIAE-A Y/ IAF Sl ls gl
IYAL-/YY \IAE N < YAE-TY Y/t /aY S Lo el
VIYEV/YE YNEVYO NINEIAN AAETIEN J s
RYYF NATR - IVAT® < IYAS® P-value

s: Non significant

\Yq . Jl.w o\ AJM AL 093

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.16.6
https://journal.rums.ac.ir/article-1-937-en.html

[ Downloaded from journal .rums.ac.ir on 2025-08-06 ]

[ DOR: 20.1001.1.17353165.1390.10.1.16.6 ]

e Sl 5 Kool slacadel 56 alie Fe

EMae cacSl, ol lae Ly g [VE] 0ms 5 s
Sdo (S stlnl b cj2 hals Sl saniSes
Iy S o G yd Mlae gl aS Jls oue yo ¥
JCRE S NP J S PPN Ry
By SRS okx

Ao s ool gt opl 5o sdel Caws 4 slaadl Ll
alslas ol ¥ Jobo jo o, o Jhle a0l e |
il 3o 55 50 st Sl izl
SlplaSme bug — o] (ldl 4 g gals com o«
Hooe/ My S e 55950 00 25kol (6l Lone
i oanlive ()2 3j90 Sloog ) S 5l Somes 5
45 Sl (Sl @l b guen (ool (nl laasdly
Sl aslgi ool 2l & coplnl 95 0 e (e
aS yuil oo g Lannin .ogd g s sowlwl ol
3loole_wl a_zan A ),.)l_’ ey dm Yoo ¥ Ju po
Ohlon g (Fogmolil p s 5 g slocilen]
2 S pralS Bl (ke ASw 4 M
Loyl sidie dy 000,55 oanblics s bl (5
B 1 ol aly g & Stl] S3e S
S b e Jsbo 08 e ol o S5S gul, oade
0195 s S o oy Bollad 098 o Jlosl lagyl 5 aS
5 Sl Sl J5b 55 ik Sl olel el
1] s i sl ialS Sl

)y 4 093 axlllas ;o a5 McPherson yoizen
g a3l S sl 5 Selinls el 235G
s> s casdwl jloslawl Jlss au as 55 ol

JLsd 252 g oS (0 oy alS sl Jladye

9L¢:v_w_..;sf—| u_JL:_‘au.._‘JoLu po—s L')Lo.a:d_foi

Sl yoi ay by o Slposls () re—ipo
ISie i adBlae 0598 Job )3 (S Sl
Al 4w loog 551 S g 0 1) (Ssiolen] Dl pes
s o 5 &5l 00 Mol sla Lixs Jaogs
aS ey ol A (p> /2 0) slas i Hina/Miax
2 e a5l et ol gesl e (5 Sike
Sy Sbial cudenl Salials cndwl (sloog 5
a5 0y55 ghinl ,o YIYE-[A) o Yok« /Y Y/P /AT |
055 sl o YNEVIFD o VIV /VD F/F£1/- |
ikl glmog, S gl P polie) o, S oy ;s
e e an S s St kol Sl
s i aSin (39— IV g +/YA+ TNV
Salisls el sloog S ) i 45 35 Ha Mo
VALY PNV ) S g Sl ol

e JOYE-YE A 3 099 6‘\ s‘ L INE=IATN 9

0,5 oy yuutd 0,90 sloil ;o VIYENV/YE o «/YAE-/YY
bl Slils Copdl slaog S sl P polic)
AYA 5 < IOVY VA ol cos 5 4 JiuS 9 Sl

(o9

& 5 )

Gals ol Jlad g Jad it 252 90 8 Wb (hms suslins
aS 0g oyl yu o8 gt ol yo If] S oy

3 2 53y = 65l b wilg e Salisls il

L as G,k opl s 0ss Solwl codowl b aslie jo
3)ly o Siwlwl 0SS o OMa e o aS LiaS

\Yq . JL.« o\ AJM AL 093

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.16.6
https://journal.rums.ac.ir/article-1-937-en.html

[ Downloaded from journal .rums.ac.ir on 2025-08-06 ]

[ DOR: 20.1001.1.17353165.1390.10.1.16.6 ]

Ag

O, Kas 5 il S ,105

slapbe 5l 3lie o1 (5> ol g ojlasl g S
DVT ol o 55 (655 0 lael s SVL (>l
odso mals 1) cadewl a5 Olllas & 0 yioren
S oligS Ol 31 Lt ailos )7 B yxe (s Sl
Dol el oas lo el

=298 Lo 5 slasdllas a5 2l ISew o Scheker
oanlios wisly ploul (g0 &8 4 e (5555 (5,
LS 0 g Sl cand il 3 ples soliul wis S
el s laSSl g e caiiS 3L wMLas (gl (G S
S 00,8 (2,8 Ll g oo s glmsl halS
gl Jlad sl 5 (el L Selils el
(Sl JUad ey 1alS L (S S0 UG 25
bl ol S eeel Sl 50wl e
o w0 gl a5 LY Wgs cass slaosisS s
Slallas glaazil Ly ol awlio 5 (hoghy cnl 5l ol
Seelials olg2 ikl 3 )5 sy oo S5 4 (g
Sl ol Sen 42 5 (s o sl Sslind olgs
e e Lel sl awsls alac Jo b (59, (e
Slae (oS ALl e G sk 5l ol e
> SMae (e Gl GralS el Sl
g Cawd go 00ISS

Hae sl Ll lge Lz o5 (pl g )

ot Sy Salils il l b g Sl

39 (gimw smlwl Jlad s3> alS cely iyl
ol 45 5,5 o)lal Slalllas (5 sloazil 4 s
Mace bwg ol Ol > plal sln jo 0isS o
Clob 3 s ;o il s Sl

o8l o IV 09 cod onus Sigi ciiS sla WSU3,

i o IVF] wl LalS Wil sos ol sl
Sl Slaass mls b & plie jo iegh ol slbadl
o imlb] malS” ol 1) cadul 5l eolal aS

Yoo Jlw o Pizzi Jlis flsie 4 ailos S pdel aiio

sl 5l oslisl ole ¥ Lo 4y 45 5,5 comlie
b ol Rl e sleoaiiS oS (S Sl
3 Sl (2l Slm sl gl ailes
03l Hipgs/ Mgy S 5 &5l 002 25kol JLone
2 & fsine LS walllas il bl o 5l 425 8
980 oad 2ol Jlne Bllae go (o Smslml (e
G 03la] o o ralS sl Ll o S5 sanline
ez gl g 09— a5l 0,90 Jo—bo ;0 Hina/Mpmax
R SN WESRPE SN JP S AP
J=Is 4 &eilond ol Jlae Billae (S Sl
i Dl ol GLad 50 Ggel (nl ol el
Pizzi s, Saoes 51wl [V ] el o ctulonl
5® 9= HinanMinax S Sl a0l 2 o o2
ol aalllas gloasil b alin uls 4 oo ol culys
YL PP N VERIRS
Sdlad Gl 45 Sl oad atiie 9> 4 4z S
oSB) ogd (Sl S L H eSS,
Hinax/Minax S (89 Lol el oo ol 58] gl S5
550 )5 & Gl (2l Ghe) kS plsre &
o2 4 Slghs bl wb of 5l ol mbs Judss o
S Glsie 4 & s ol s eSosll as L VY] sl
Se Olge an ash (bl (a8 L)1 )
59, )5 an anl (b la ol LS o JoSte g,

ool b S L Sls, SUH WS, 15 [0

\Yq . JL.« o\ AJM AL 093

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.16.6
https://journal.rums.ac.ir/article-1-937-en.html

[ Downloaded from journal .rums.ac.ir on 2025-08-06 ]

[ DOR: 20.1001.1.17353165.1390.10.1.16.6 ]

e Sl 5 Soolsls slacidal S alie Y

Ol aS wleols flas alises Slalllas sge 1o .0,
Codlad Wil a5 Slo g, b anslie jo Sitwlowl
60 e bl aims als 1) Sowlowl OMlae 595
Iyv=vy] s)ls ol jon a1, (5 50
ol 5l oolazul wadllas pl loaisl yolul 5
sl cel atan A o an SCiliwl g Slnls

o S do M ) jlo s o (s Sl

Lol 5l ookl qmls ol anly o 0gd cod
5 2o sl EalS as b Sl b Salols
P axgi b b o 4y all sieoge Wilgi ced cawns
48 3y e olgiiy aallle ol 53 Ladiges o8 b
e ST 6y (sdiges slaws b asllae
S0y g Sl

ouSiily gt ol Jle slocoles b Giogh o0l
ol ol plowil iy gl (S pele olKails sislgs
&S glocaclas sl b 4y b S Vgt jlalwy (o
9 ST 3508 Jodue e 4 gl cnl el Jobo )0

08,5 oo Slo,08

(oolyl wlolal sladl ol jo ol job 4 Wlle
JUb (S5 095 50 Bl e rals Jds 4 Lae
S o Shy colled (] (Sa Sl Gl 5 5 ens
ot Sl s 5 ol e Lial3dl SDLae
Pl o 5 b (RolS coliinl cls o penslSe
e ol 5 WS i Iy Gz i 55 o)) 25 >
ol LS o lSin 0 4 i Sl ol iyl
A a5 Sl feS ol 331 L anglie 3 w9l 0 0y
CeegiS T Mo )3 (s sl 525 s oo
WS ol ol Wl > e o (sux i Wilgs el
A0 s 4 ity skl il Soenl a5y
cMa e o ST eda e e S >, a S el
Pl ol )0 a5 &5l 4 00,105 oo Sl
CMae jo cidS S, a5 LT OMla e o]
S Gz g 0gbi e Sl sl 4 Sl
INY] 5,5 o 1) s sSsT dLae
@yl DS o jlge sy g0 Sl & sl cpl 4l
aile s Jele S Al 4 Sl c5Lac
3 Srmgolol Gl (omlin oy Wlgiood il
S8 o plin 53 Yol |y et (uSlS; colad alS

S99 (ouSI8) Cllad 0 (anb i Pl e (o0l

References

[1] Hendricks HT, Van Limbeck J, Geurts AC, Zwarts

MIJ. Motor recovery after stroke: A systemic review

of the literature. Arch Phy Med Rehabil 2002; 83(1):

1629-37.

\Yq . JL.« o\ AJM AL 093

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.16.6
https://journal.rums.ac.ir/article-1-937-en.html

[ Downloaded from journal .rums.ac.ir on 2025-08-06 ]

[ DOR: 20.1001.1.17353165.1390.10.1.16.6 ]

Y

O, Kas 5 il S ,105

[2] Reisman DS, Scholz JP. Aspects of joint coordination
are preserved during pointing in persons with post-
stroke hemiparesis. Brain 2003; 126Pt (11): 2510-

27.

[3] Muellbacher W, Richards C, Ziemann U,
Wittenberg G, Weltz D, Boroojerdi B, et al.
Improving hand function in chronic stroke. Arch

Neurol 2002; 59(8): 1278-82.

[4] Fischer HC, Stubblefield K, Kline T, Luo X, Kenyon
RV, Kamper DG. Hand rehabilitation following
stroke: a pilot study of assisted finger extension
training in a virtual environment. Top in Stroke

Rehabil 2007; 14(1): 1-12.

[5] Nowak DA. The impact of stroke on the performance
of grasping: usefulness of kinetic and kinematic
motion analysis. Neurosci Biobehav Rev 2008;

32(8): 1439-50.

[6] Dachy B, Dan B. Electrophysiological assessment of
the effect of intrathecal baclofen in spastic children.

Clin Neurophysiol 2002; 113(3): 336-40.

[7] Bovend'Eerdt TJ, Newman M, Barker K, Dawes H,
Minelli C, Wade DT. The effects of stretching in
spasticity: a systematic review. Arch Physi Med

Rehabil 2008; 89(7): 1395-406.

[8] Lannin NA, Horsley SA, Herbert R, McCluskey A,
Cusick A. Splinting the hand in the functional
position after brain impairment: a randomized,
controlled trial. Arch Phys Med Rehabil 2003; 84(2):

297-302.

[9] Blackmore AM, Garbellini SA, Buttigieg P, Wells J.
Systematic review of the effects of soft splinting on
upper limb function in people with cerebral palsy.
October 2006;(1-22). Available from:

www.AACPDM.com. 23, 7, 2010.

[10] Lannin NA, Cusick A, McCluskey A, Herbert RD.
Effects of splinting on wrist contracture after stroke:
a randomized controlled trial. Stroke 2007; 38(1):

111-6.

[11] Fess EE, Gettle K, Philips C, Janson R. Hand and
upper extremity splinting, priciples and methods. 3th
ed Philadelphia, Lippincott Williams and wlikins,

2005; 1:518.

[12] Scheker LR, Chesher SP, Ramirez S.
Neuromuscular electrical stimulation and dynamic
bracing as a treatment for upper-extremity spasticity
in children with cerebral palsy. J Hand Surg

(European Volume) 1999; 24(2): 226.

[13] Scherling E, Johnson H. A tone-reducing wrist--
hand orthosis. Am J Occup Ther 1989; 43(9): 609-

11.

[14] McPherson JJ, Becker AH, Franszczak N. Dynamic
splint to reduce the passive component of
hypertonicity. Arch Phys Med Rehabil 1985; 66(4):

249-52.

[15] Gracies JM, Marosszeky JE, Renton R, Sandanam J,
Gandevia SC, Burke D. Short-term effects of
dynamic lycra splints on upper limb in hemiplegic
patients. Arch Phys Med Rehabil 2000; 81(12):

1547-55.

\Yq . JL.« o\ QJLM: AL 093

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.16.6
https://journal.rums.ac.ir/article-1-937-en.html

[ Downloaded from journal .rums.ac.ir on 2025-08-06 ]

[ DOR: 20.1001.1.17353165.1390.10.1.16.6 ]

e Sl 5 Kool slacadel 56 alie FF

[16] Aoyagi Y, Tsubahara A. Therapeutic orthosis and
electrical stimulation for upper extremity hemiplegia
after stroke: a review of effectiveness based on

evidence. Top Stroke Rehabil 2004; 11(3): 9-15.

[17] Pisano F, Miscio G, Del Conte C, Pianca D,
Candeloro E, Colombo R. Quantitative measures of
spasticity in post-stroke patients. Clin Neurophysiol

2000; 111(6): 1015-22.

[18] Bohannon RW, Smith MB. Interrater reliability of a
modified Ashworth scale of muscle spasticity. Phys

Ther 1987; 67(2): 206-7.

[19] Jaberzadeh S, Scutter S, Warden-Flood A, Nazeran
H. Between-days reliability of H-reflexes in human
flexor carpi radialis. Arch Phys Med Rehabil 2004;

85(7): 1168-73.

[20] Pizzi A, Carlucci G, Falsini C, Verdesca S, Grippo

A. Application of a volar static splint in poststroke
spasticity of the upper limb. Arch Phys Med Rehabil

2005; 86(9): 1855-9.

[21] Voerman GE, Gregoric M, Hermens HJ.
Neurophysiological methods for the assessment of
spasticity: the Hoffmann reflex, the tendon reflex,
and the stretch reflex. Disabil Rehabil 2005; 27(1-

2): 33-68.

[22] Nielsen JB, Crone C, Hultborn H. The spinal
pathophysiology of spasticity-from a basic science
point of view. Acta Physiol (Oxf) 2007; 189(2): 171-

80.

[23] Kamper DG, Fischer HC, Cruz EG, Rymer WZ.
Weakness is the primary contributor to finger
impairment in chronic stroke. Arch Phys Med

Rehabil 2006; 87(9): 1262-9.

\Yq . JL.« o\ AJM AL 093

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.16.6
https://journal.rums.ac.ir/article-1-937-en.html

[ Downloaded from journal .rums.ac.ir on 2025-08-06 ]

[ DOR: 20.1001.1.17353165.1390.10.1.16.6 ]

£ O, e 5 sl S 1015

Comparison of the Effect of Dynamic and Static Splints on Wrist
Spasticity in Post-Stroke Patients
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Background and Objectives: Among several methods which are accessible for manageing wrist spasticity
after stroke, wrist splinting is commonly used as an adjacent treatment, but there are many controversies
surrounding its efficacy. The aim of this study was to compare the effect of the Dynamic and Static splints on
wrist spasticity after stroke.

Material and Methods: In this interntional study, 31 stroke patients were selected and randomly divided into
three groups including: Dynamic splint, Static splint and control group. Participants in the intervention groups
wore their own splints for three months, five days per week and on average, six hours per day. Wrist spasticity
was measured by both Modified Ashworth Scale (MAS) and electromyography (EMGQ) tests at the baseline and
after third month. Kroskal-Wallis and one-way ANOVA were used to statistically analyze MAS and
Hmax/Mmax ratio scores respectively.

Results: Statistical analysis of data showed no significant reduction of spasticity during study period according
to either MAS or EMG data in any of the groups (p>0/05).

Conclusion: Based on these findings, use of the splint as a method for reducing wrist spasticity could not be
beneficial in the selected patients.

Key words: Wrist Spasticity, Stroke, Dynamic and Static splints
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