[ Downloaded from journals.tums.ac.ir on 2024-11-25 ]

91 Ll 2 o )lesis 6 0993 Yl s SSib 32 rc)l.c oSl - | uhicrs xul 93 0 AKUSIS - (pag8 (Sbuilg3 (SR 9 S0 (Sede Alxo

s Mol bl 31 03wl b disminwobow! (U 5, 33 59031 93 o 2LL
S 3% g9 4 Mo JLuS 552 31531 53 423,

3 . 2 =z e 2 . . A 1. .
¢ PIlo dgrmn S5 TSI G 5D (T 60,500 0315 (5,90 Bk S5D (gidd (Sdlo g
1 “i .

O Sy pole olKutily ooty (g5 03Stils ¢ gl 5 1) ki s -1

e Sy pole oSl (it lg7 o0l ¢ ol g5 095 Juoliwl =2
Ol (S pale oKl ¢ S5y Sy EMbI g o e 0SS (a5 ol 093 kil =3

S
ey &y daly Gial3l L g 29 o (shre geld 4 Mo VLS5 0 (0,5ee Codgiome 4 yoie &S Cawl oMo ) (K dtianitiolow] (AR PR3]
Shao S5 990, 0 Mol ulidie D9 (oo e (oS WSy (gpdy Soumo iliEl e ) Sel sla WSy Wi S S sla LuSI3,
51 oslil b dtstilusl (ob3)) > Sigail 95 e bl (obj) oo cul Ban A8l o (53 s 4 Mive 8 ) wttolisl b)) (sl pstae b

_\..:LL;o S C‘b 4 Moo O\JL.\S))'g U)Lao P‘.\J‘ aMae ;ﬁb)l'i W) CM‘D‘ U»L.mo
099y b Jlo 260574418 s 4 Sile b Sl (gji0 b 4 Mo (5,011 ¢319) JUuS 35 3,5 30 ¢ oo = Jlow g5 51 (aios ) I gwiy s (w09
551 Mse dtptilinl @ud 505 ddlbae dylg IS b ) yEiws Aoy (9K Digel reme dy 0diiS dxnlye oy ;3 38l 1 ool (65 Wges

2535 byl @iy 10 Sl alols 4 Sigajl 93 Lauwgs 9235 00 Mol ol ookl L L guo yguasds D g g3l (ola 008 o3 ¢,

9 JIT iy a gl o oaiiS o5 5 ol 58Sl @Mae ¢l (R-Ry) JolS 8 > aiely § (Mae STy argly 93 M3l sl ICC polie (b aidly
5 815 o odS o3 ool bl EMas a1y ceaS il Sigell 90 om Bl ceimen )8 alxe JB2L g (slasuSB N (o 5 /BB
ol s 492 P /96 ./89 ORIV Y ST WAL =3 Y

YU bl ()b sjie s 4 Mo (VLS5 b o jouSI LMy g ol) (sloodiiS o5 s (glaygiSTal cDlae ;3 903,55 oad oMol ol |6 g8 Aol

2,8 oolatwl (g3xe b @ Mo Y8 )3 50 Sl pluil Mae dtusioluwsl Sbj,l slp oo (oo oliis (yl 5 Ylezs! !
5o ld JUS 3 900 003 ol liie Sgeil 93 i (bl izl [ 0319 SIS

(1390/11/16 Wt s , 43,1390/ 7/9: Stas Il 1)

Ol (S pole olKily uisy les 0aSisls cpllss (68 gk ol LS 3l ylane ool po sl ¢yl 505 1 J ghumo Biuns o9

Email: noorizadeh@razi.tums.ac.ir

2 (B)aS o 90 (oS S 50y S o8 SRal3El o
Sy & Sl cle 4 (Sgmle (Slegn s & o
2l Jolie o bbl, darnl wle py slacsl s ol
ol 2 b J pt S g Sl g 9
€9 3 e @b 4 LMo %90 L %80 .(6)5,l5 ceoglis
slaedgy 13U g Aol o)l sl (7). Sl
S @l el 908 oy S il g b Loy
(st ol laylil (9 8)esS odliwl sl pme g LL
eygsl ord Mol wbde o (Ashworth)eesl elis
S W a b (sl U Oz
o Sl 2)90 dmtiolinl (39 Gy & dinly Cogad
2 om 5 o5l b ol bl ik 5111 10)ast

018 lgil WMo 3 (S dtpmiolind 5 Sgimle

28y (5355 (g  Logas o cusl (gjiagls & s
Sl (Damd o 3 b cou |y Jae b, § alac
@ b o3l elaal eS)lie 5 (SK5 0y lacylld
2SS caled )3 9 9)0 dbml el (pizmen ) (o (il
» Ml &S cud Sh oY B)b 5l (o9 0 M
3 st cou 5 1y 0Bl S5 cuisS cul (See o, Slas
Jub eSS plp > Coglie Sl Sgple (3)am
&S ol dtpioll plod Jgimls mas e (4)s))
2 g Gl Jld e C8 > 4 Cuoglie s yus 4 dianly ]38l



https://journals.tums.ac.ir/mrj/article-1-33-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-25 ]

b gl Uil s 4S505T 93w ot 14

2 omt bl on iy o 5 ol 5 (7)(1CC=0155 — 0174
bugio |y (gjae b & Mo (355 )3 b e youasUS 13,
01 Mol e Sigeil 9> 0 bl 2lpyl 1y 1CC
9 o 5 053l 0geil bl ohlSen 5 Jom e (19) 2,8
Soldgn SIS (500 1a5 anlsd 4 Mo hlew koo
b lagie |y opsel Slmogeil bl b ol 08 L)l
b s 1, Sigefl 0 o bl 5 (k=0/52-0/87)
b= o905l 2Ll (20) 255,90 cowd & (k=0/29-0/53) Lo g
e e boge peSBEN 5 @l sl
5 45w YN 4 a8 Jlw 90 b 20 s o3gu50 5 lows
5 ol o on (22)(ICCS0MTE) 5g Cgs 93,5 o
M dpmtwlal Ggaililmoigeil 2bi) p oSen
53 o plogl Slallas duwy o Hlas 4 (23)(1CC=0/86) 15,8
@ Mo (YUS)5 > 2)b o Mol (olide (bl i)
bl oy gl Gaod Bun W Wl o8 jlews (520 b
plul (GMas 09)5 s Aol o)) > Sigel 5 0
Bk p sl sleeriS w3 gl lagsh) s
3 93,6 odd Mol Ll j oslitul b (L e (slaygusls

Ablioe (s3k0 b 4 Mo (VWS

oS el 1 L(12)a8L o Jlge 590 35 oo 93 ol Sigej]
ol glop 4 uly 9 552 90 ol oS I35 o puile
Sojen 5 4 (6905 ez 93 ol O Rl islite oo L
232 55 030l (el s pgtl Jlons 5l o590l cpsins (13)
90 o pled 4y B 15 S e oolitul Seiyele Sl
3l ol (1) w8l Ggmle oo 5 as oj2
LS‘)‘f 9:{.))15 R W) C)'L.o‘ 9 %b)u Asle d)i.’.b d‘Lthuu
Cas o & dluanly Cuoglde oS 28 odlatw] dlpmciwlusl (S ;)
h Seelod s> )50 ojle 4 b Jebpd Sy e
oo o 90,6 0ad Mol wlbide (16 ,15) a8 (6,51l
& Cus SMae JiSly s dhog clp Gl e @
R2 R gl g ubie ol o (Lgae)cd otS 8
a5 slais R aygly wisd e 565 ol olisS b 5
(Coluns) _wgiols b (Catch) S o1 s oS conl Juaio 35 >
aiels e R2 aygly 58l o 35l gy oS S o e
phl Coyo b (i S o Jaie Jlbpd (S
copo VL cop I RZ asly s sl (6) el
Co ol alie g5 e R agly s sl g (05
$S1e) V3 g b (adls cou plul okl e ) V2
2 Aol lon b Sealils cja olie gormd LLR
bl bl de; 53 o plodl Slalllas s A8l oo aliae
2 536 oud ol bk a3l = 0ol 5 5Kigeil 5 o
ol wlie (bl (p 59y OLSer 5 el S aslllas
bl (g o (o8 Slisw plul wae ;3 40,6 onds
Cosd 4y b sl [ Sisesl 93 0 g el mosell
5 Silugd adlbs ks & Jb  (18)(1CC>./85)xs,4]
2l g2l oad el ol Sisefl 93 (e bl oSen
b Gl gt (gire s 4 M 8368 Slisy plul wMas

(1999 ool ) 5 152) 923, o g0l (wlilo aly 2 dlas STy CueS - 1 Jgor

WY a4

(Passive) Jlb e ¢8> Jsb 3 Cunglio pas

JU e &S Job )3 inid Cunglio

o by o Jlis 4y g b 08 o gl cpaseio aygly o o @ly 5
oo dygly S5y (3Lab i plSin 4l 10 51 5 o5) pdy (S gl
pasedia dygl5 S5 5 ()L i plSim il 10 ) i) Al (Sad ogigls

B o D kO

91 Ll 2 o )lesis 6 0993 Yl ps Kb 32 rc)l.c oSl - iz il g3 0SS — (pr 98 (SRUlgS SR 9 Sy Sede Alxo


https://journals.tums.ac.ir/mrj/article-1-33-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-25 ]

15 Wed 9 gins S=lbo

515 SbsiS 3 dputolond (3 Sl 2 e ohles
ot b s e 03b ojlel ¢il5 4 g AS 0 3w W0 L,
b 1) oy oSgejl Cand K 0gb v JolS jeb 4 adls
Gl gl g Syl g pj R0 Cu g cudboe o
Oy J Oliebl sl (he) S 08 e Blo S > sl
€5l b b 4 ggyd oK) &Sl cpl S e el
9 ol ol (2B haS ol gy p elsS Heme S
S 93k g oy Jib s ile selisS cub il
Slp S e B 5 ey pleel Jdb e slge
P ol g gl (e s cMac a6 p5 ojlul
SSle L g Jeis o Sidie auih 455 izS]
Ad e 03 S iSlE wyed Sl w uaisls Lo
FelssS b ol (2B S8 59y n sl e
Silse Spe Gaik 9 & S3U Glpl Job jeee jlse
OF oxi slp g €85 0 )5 alsly ol (Job jgore
oless b 802 piie] )3 a5 915 oy HeSbl s
(Neutral) 25 Cumdg 3l o)) ¢ b o a8 o 4l
sl @8lg 53 5 A o 00l S > STl 2Slas a4y ST
Coww u‘.o.lb db}& L;c]J.B 0)4.015 )15 oS S u"L‘) A.Ag)>
opols B g9y p plisS Hpre DS (e S 4 Egpd
9> &S dgy Jas dlatel > jelseS ol (g3l ¢ SBgd  olad
9l 5 25 o Joy o @ ]y B (elE ool s
S ezl oYL Gisn (6580 il (gilae S yoxie
S dld B g0 Cand pll jd ,S5ge5] s o 03l )
SR 9 reliS @oe plul il &Sl Jen 4B
orzen 5 (hSgeil bsg geil i oalS Qb)) S
P b o (Bl Spso 4 el alas bl
S s aals (V1) avual s oS cepo by Juaio
Coypo 3l bl Jabo ol J g 0l (o S8 35290
CS o dge IS 5 Al 3 g e plon 3 (V) S
o) VB LS s bl dlids 28Ty S ol s
dais sl sagly b oo S5 Toame <S> g YL
2 5 RLigloaygly 5 1y plul pg> Sisoil 395 (s (R1) 5
el s by el Jyl Sigefl b cudloe <SR

33 OR9
3 58530 o = (A5 65 51 3585l
i oSlke 0yl (319) Sl (50 gl 4 Mo
ol Sy oBasSanle o il (Jlo 26/57+4/8
aslllas )3 263 pased ooy bocylyed o p0 dey (o)
e pasets 4l b Jalb 395 (clalne 28 S 18
o bl Pl b Sy by ) Sl g9 5l (35
12 ;5 5,31 asslis g Jlo 40 520 s odgamme g (5!
oSFe BuF (i L sug)l e adle 3l b
Sl elaplul 3 SnSd g olee sl ) oot
dd £ 5 i gld b Nad e Bls dalllas  aily e
e o gl (e g adlllas 350 3131 (5500
ghw Slupeed plie I e @l wAd e sl
(Gross motor function classification cuiys Sy 5 Sles
Ol aw gy wlde ol (24)4i o3kl system: GMFCS)
b sjme s wil (olide (ol 93 5 o gshaw 3 oS (ol
O g 9 ke gohw 5 bwgle GAb 4w maw oS CAd
ciib ol Setuliad s5i0 g g5 rizran 5 VU
(Surveillance of cerebral Lg)l (gixepls p oyl o
S5he @ld SCP (25)ui ascie palsy in Europe: SCP)
ol )b 93 9 )b Sy (625 £5 9 @ ) Sl
Jus S @) dls b culingd 9 (oLSgeil a8 e
220U el odlatal > glux 4pd 9 e g widg
P o Calinid S ol cos Sigel 9 il
sl Sy 38> 05w clp (o) 4idy 45 auls ¢
GBS e 5 glisS (a> gy oo sl Sl
sl goime ) el olad AL (ye3 930 lie
1390 Jlo sl 3 g cutiguon)l olo g5 Sloj alols ;5 ae ) 4,5
plos 38 |y (8 Cold) p)f A3l den (85 g0
{zro 12 9 cele)jy, jl pasuio colo 1 b))
obos Gl (Coghy 5 bod o) byl bulps 85 g
llas wilon b b5yl s 43,5 5 0 LSy ol
Bb So p5» & YS)h » puwlS 5 Slog
wdly adylb 93 (2050 a8 oo ol )3 g 450 plul )il
"o pbel b i dbagiold & lul
o> oy HeShl eMas Sliss plul ja > (17.18)xus
i)l lr Bab e Cund b e pusl JlEM 5 5ilj ouiiS
GRS L5 bl le oS Ade dtlg 38 ] ditptilil
Bl g b HLS ) bacwd iS5l Lelb clls & cov (g9,

91 Ll 2 o )lesis 6 0993 Yl s Kb 32 rc)l.c oSl - s xul 93 0 ASUSIS - (pa98 (Shuilgl (S 9 S0 Sede Alxo


https://journals.tums.ac.ir/mrj/article-1-33-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-25 ]

Wb atpgaslusl ol s SSi5esT 93 o il 16

(GMFCS) iy @lS o il (o s ol o (Sj00
S 09,525 I SCPE (s i ik 2 (gm0 &l €99
Slyod aald gy ol 53 ol odal 20 Jodo )3 (grre
)fzw O cud dlm)}‘f‘.)‘ d‘).s u‘)i.syaj ]a.w}; [XW ubr.u‘
L;Lb)%.&lé)bj)@ 9 4w i} ).Q..o o 93‘} dhb IXVLY ﬁ,_'> 693 B
s ohSseil 3315 i g ke b e o b g
o> {525 28)% 93/3 cun (sl eMae STy cursS
boze csboygusdd sl o (45 28) %93/3 gil; cla oais
Ol sl cMas usly cuns obi)l » oSges]
96 /89 sy b e youSI3 M g gilj sl 0aS o5
Sy ) ICC lise By Y Joho el cuns & 92
plil SMae 09)5 aw y» »» RZ2- Rlg R2 R1 ¢la yuiio
O Ehlse sl gej el wde ol s
uL.u.’ R2- R19 R2 chdLm Lg)ﬁf o)‘b.?\ d]).g O])ii}a)‘]

(p>./05)s1

ol am b pll |) (5 So3lul Jol Sigojl (B .8
Oy Sl e pll |y (665 oLl o> Sigeil s 10 b
g ap g el o (geil @l 5l Ssesl iy
SPSS 58l p 18 asews jl edlazul b (gyll (slaodls oo
R2-R1 4R2 R1 (cla odly oL (pwyp (sl cé )8 g
@b Sy Juo {ICC) g8 (g0 (Situser oy
B8ly ol Lioww ly 9 (one way random) éslas
odlisial ICC 55 Mae [Sly S’ iyl oSSsel
{<I2)cinss 35 Pl 25 iy 4 ICC plin ppunds a5
~180)cgs  (SA1-160)lawgie  {(S21-SA0) bagio T
o ©olds (S ojll ely (20)(/81-1/.) g s (/61
& 093l I ReR 5 Ry Ry sl (65 0318l )5 ],Sgel

A ealawl g

s asl
OSolee Jalis oS S 55 53 S35 gad leMb

b Cad i s b diged dlawd ey Hlme Bl 4

Seiaslyns] £95 31 5 30 8 43 Yo JUu 30 30 K F503 SSHBI -2 S

DS & s 3 B S35 905 CleYb!
(JW) oo
26/57+4/8 Shre 10l ww opSilee
20-40 aald
(ol )i

19 03

11 350
(GMFCS* (yoliho 8 50)) 5 3o b o

19 i

9 b gio

2 KPR W
S T gy

9 b Sy 55
2 b 93 55

*Gross motor function classification system

91 b 2 o )lesis 6 0993 Yl ps SSib i rc)l.c olSiuls - s il 93 0SS — (pr 98 (SRl g3 (SR 9 Sy Sede Alxo


https://journals.tums.ac.ir/mrj/article-1-33-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-25 ]

17 uosen s sins o

30 5 923, ouwi ol (wlile &by w1 o (958 T0! CMAS dimmianlonnt] (U551 33 $Kige;l 93 (w355 -3 Jgus

St gl 4 Mo JLuS 5
&tz ICC (%95CI) UO5 Cl  awls  (yleve Bl ool eilee MTS* gl £ 005 511
4-24 12/3(4/9) Jol yRige;l  R2 asyl;
<0/001  0/86 (0/74-0/93) 9/81-12/33 3-21 11/57(417) 093 yge

3-24 12007(5/1)  Jol ygel Ry asgl;

<001  0/88(0/76-0/94) 9/41-13/21 3-21 113(511) g y5ige;
0-3 0/23(0/72)  Jgl yg051 R2-Ry1 assl;

<0/001  0/97 (0/94-./98) -0/05-0/59 0-4 0/27(0/86) @95 yigoj!

Juol Juie =P b e (S atels gl T R2 gl S o 4l R
2955 59yd Smmad o po . Inter class correlation coefficient(ICC)  lueb! s 15 :Confidence interval(Cl)
*Modified Tardieu scale
30 5 923, ouwi ol (wlide aly 1 93l 8uS oA WS dmiwlon! (231 55 Sg03l 95 oo 38197 -4 Jgu>

St gl 4 Wi JLuS 5

&,lolixe ICC (%95C) %95C| Gals (Jme o) uiilie TS sl g8 o3l
35-130 OT(1830) ol ;Sige;l R gl

<0/001 0/88(0/77-0/94) 88/42-103/32 35-127 95/87(19/89) g3 ,Rigoj!
30-130 TITQI58) Jl SSige)l  Ruazsl;

<0/001 0/93(0/86-0/96) 70/31-90/7 30-127 80/53(27/28) w95 yge;l
0-45 16/17(15/41) Jg! Rign;l Ro-Ry 4l

<0/001 0BB(0/77-0/94)  O/63-2009  0-47 15/33(15/37) pg> Kigaji

Jul Juie =P b e (S atels gl T R2 ugigl b S o 4l R
2955 59yd Smmed o po . Inter class correlation coefficient(ICC) Lkl o ys © Confidence interval(Cl)

25 922,000 Mol olidle sy 1y gmo s LMy VS dlunialons] (212551 50 sSSg03] 93 (e (38155 -5 9>

S50 i & Wi JUuS 35 30
&,bxe ICC (%95Cl) %95ClI wold  (Hlre Blpil) (Wil MTS g g5 551051
<0/001 194(./88-./97) 30/85-39/69 5-58 35127(1118)  jog3 yige;l
3-55 32/83(11/5) Jgl 5ge3l  Riassl;
<0/001 0/93(0/86-0/96) 27/86-36/54 5-53 32120(11/6) 093 yigoj!
0-18 2193(3197) Jo! yg0l Ro-Ri asgl;
<0/001 0/82(0/65-0/91) 1/62-4/52 0-17 3107(3/87) g5 yige;

Jeasl Juie P Jld e Sy aeb agli I R2 ugiglS' b 15 590 4t R1
2955 H9yd Simmed o po . Inter class correlation coefficient(ICC)  luabl o ys © Confidence interval(Cl)

91 Ll 2 o )lesis 6 0993 Yl s Kb 32 rc)l.c oSl - s xul 93 0 ASUSIS - (pa98 (Shuilgl (S 9 S0 Sede Alxo


https://journals.tums.ac.ir/mrj/article-1-33-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-25 ]

b gl LS SSsesT 55 o bt 18

plul Mac ;3 40, osd Mol wlie b diwniwlow!
H3)S IS omb |y e @l a4 e (535S > Sles
Olfa; G’Lou PL\J\ SHas cu.;bb OO u*-’b JJ) mej
ol Cud Olayd 3 dgdze LU Ty (gjre ald 4 Mine
Olfa; PEIY Y ul)...uu dlox> )‘l d)i.’.b J.a\?.c s c..\.:.ibuoj
ble Cunsy Wl )b el auls K Jsb
BV 500 I 5 08 Sbas Sl (355
@S g Sglite ce Wladie s IS G omb
b adlas b adl 5 & Cuans (VLS5 ke
d‘]).g L’L )Lyw t_<\> %D)U R W) CM..o‘ uul.\.o.o &S b UL“”
S gld 4 Moo (VLS )5 3 Aol (b (655031
gl U5y 3 elie ol 5l olys (oo Ylais! 1l
S g a4 e JLS)n ghlew Sled el oMas
do) 50 by Oldasy 30,5 o dlpiudy didl g0 edlatl
» olie ol seilil —oseil 5 gl 9 0w bl
Oblesr ool S5 (s sloeg S g il (SMas (slang S

9 plol

P

pyiee Ciglre o cules 5l edlawl b gaiss o)
c oled b ooles Shp pe olfab angy
» oS S, obMie w35 pbul 26/54/316
ol plsl o e & (gaeme 5 s b B 5l g Guos
Dgdige (155 Wdgel (63l Shegk

REFERENCES

9 o B8lg & b sl ol gaiss mls

o5 soly 5 edlae il ok ki) > Sie]
of e g 0B s b g spuSl Y 5 55 oaiS
P e Gls gy e pleie g bl 2,8 51 G50 Ylas!
il e Sl oy o wdlioe 900)6 s el b
2 ke cads @l don I glaely 3939 o wlie SO SLL
Dibag Ao o aalllas 55 Lol sl p3Y aalllas 3,50 Capnon
o1 ol pldo loyy (oles (20)o)y5en 5 Jon e
2l i la oy ol ddllas 355 cd )b
L3 35 dus 00 g ol Cowd 0 b o youSIE LM o Mae
$li sl oaiS 13 o b e slaygusIs )M cMas 4l
S sl o) gadse ol il BYs ) LS oAb e
ol 4 (o sl Sl Sy 5las 3 asisls
390 3151 (5 19) %633 )b 5l g8 e arSily
&S Wdg s mhw O (gire @ ol Yl adlles
sl atsiobasl YL Ol cd pae 6l (U Slg o
s Sigell Bl ol s gl il S spe
adlae gols ol ol wgd Hlw |, R2- R1 9 R2 R1 w445
oo bl Lo adlas @l alie GhlSen 5 el S
M g gily slosisS o5 cMac 3 gd)l oud ML
oS (18)1CC>0/8Y)39: Cogsjlum b o (slaygusls
b oSigeil ilolsl (2l S5 50 Sigeil g0 w8 g2
OsS g (claiBy 45 auds 9> 1> )b ond Mol wlide
3ol ol el (Cagb) 5 Lo s byl Ll 005
ol sl o adlae ol 5 bl g YU las] LYo
polbs adlae gls G pl ddlae 5 Silogs adllas

bl el 9w bl gl s (17.8)ss

1L.WU Y, Ren Y, Goldsmith A, Gaebler D, Liu SQ, Zhang L. Characterization of spasticity in cerebral palsy: dependence
of catch angle on velocity. Developmental Medicine & Child Neurology, 2010;52(6):563-9.

2.Ansari N, Karimi H, Frahmand F, Naghdi S, Faghihzadeh S. A new biomechanical method for objective measurement of
spasticity: A preliminary study. International Journal of Therapy and Rehabilitation. 2007;14(2):63-9.

3.Tarsuslu T, Livanelioglu A. Relationship between quality of life and functional status of young adults and adults with
cerebral palsy. Disability & Rehabilitation. 2010;32(20):1658-65.

4.Pandyan AD, Gregoric M, Barnes MP, Wood D, Van Wijck F, Burridge J, et al. Spasticity: clinical perceptions,
neurological realities and meaningful measurement (in special issue on spasticity-definitions and measurement).

Disability & Rehabilitation. 2005;27(1-2):2-6.

5.Lance JW. Pathophysiology of spasticity and clinical experience with baclofen. In: Lance JW, Feldman RG, Koella WP
(eds). Spasticity: disordered motor control. Chicago: Year Book;1980:185-203.

6.Boyd RN, Ada L. Physiotherapy management of spasticity. In: Brnes MP, Johnson GR. (eds). Upper motor neurone
syndrome and spasticity. Clinical management and Neurophysiology. Cambridge, UK: Cambridge University Press;

2001; 96-121.

91 b 2 o )lesis 6 0993 Yl ps SSib i rc)l.c olSiuls - s il 93 0SS — (pr 98 (SRl g3 (SR 9 Sy Sede Alxo


https://journals.tums.ac.ir/mrj/article-1-33-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-25 ]

19 Oed 9 9ids S=lbo

7. Stanley F, Blair E, Alberman E. How common are the cerebral palsies? In: Stanley F, Blair E, Alerman E, Cerebral

Palsies: Epidemiology and Causal Pathways. (eds).London: MacKeith Press. 2000; 22-39.

8.Yam WKL, Leung MSM. Interrater reliability of modified Ashworth scale and modified Tardieu scale in children with
spastic cerebral palsy. Journal of Child Neurology. 2006;21(12):1031.

9.Haugh A, Pandyan A, Johnson G. A systematic review of the Tardieu Scale for the measurement of spasticity. Disability
& Rehabilitation. 2006;28(15):899-907.

10.Pandyan A, Johnson G, Price C, Curless R, Barnes M, Rodgers H. A review of the properties and limitations of the
Ashworth and modified Ashworth Scales as measures of spasticity. Clinical Rehabilitation,1999;13(5):373.

11.Patrick E, Ada L. The Tardieu Scale differentiates contracture from spasticity whereas the Ashworth Scale is
confounded by it. Clinical Rehabilitation. 2006;20(2):173.

12.Platz T, Eickhof C, Nuyens G, Vuadens P. Clinical scales for the assessment of spasticity, associated phenomena, and
function: a systematic review of the literature. Disability & Rehabilitation. 2005;27(1-2):7-18.

13.Barnes MP. An overview of the clinical management of spasticity. In Barnes M, Johnson G, editor. Upper motor
neurone syndrome and spasticity Clinical Management and Neurophysiology. Cambridge: Cambridge University
Press;200,1-11.

14.Vattanasilp W, Ada L, Crosbie J. Contribution of thixotropy, spasticity, and contracture to ankle stiffness after stroke.
Journal of Neurology, Neurosurgery & Psychiatry. 2000;69(1):34

15.Tardieu G, Shentoub S, Delarue R. A la recherche d’une technique de mesure de la spasticité. Rev Neurol,
1954;91(2):143-4

16.Boyd RN, Graham HK. Objective measurement of clinical findings in the use of botulinum toxin type A for the
management of children with cerebral palsy. European Journal of Neurology.1999;6:523-s35

17.Fosang AL, Galea MP, McCoy AT, Reddihough DS, Story I. Measures of muscle and joint performance in the lower
limb of children with cerebral palsy. Developmental Medicine & Child Neurology. 2003;45(10):664-70

18.Gracies JM, Burke K, Clegg NJ, Browne R, Rushing C, Fehlings D, et al. Reliability of the Tardieu Scale for assessing
spasticity in children with cerebral palsy. Archives of Physical Medicine and Rehabilitation. 2010;91(3):421-8

19.Ansari NN, Naghdi S, Hasson S, Azarsa MH, Azarnia S. The Modified Tardieu Scale for the measurement of elbow
flexor spasticity in adult patients with hemiplegia. Brain Injury. 2008; 22(13-14):1007-12.

20.Mehrholz J, Wagner K, Meiner D, Grundmann K, Zange C, Koch R, et al. Reliability of the Modified Tardieu Scale and
the Modified Ashworth Scale in adult patients with severe brain injury: a comparison study. Clinical Rehabilitation.
2005;19(7):751.

21.Singh P, Joshua A, Ganeshan S, Suresh S. Intra-rater reliability of the modified Tardieu scale to quantify spasticity in
elbow flexors and ankle plantar flexors in adult stroke subjects. Annals of Indian Academy of Neurology. 2011;14(1):23

22. Waninge A, Rook R, Dijkhuizen A, Gielen E, van der Schans C. Feasibility, test-retest reliability, and interrater
reliability of the modified Ashworth scale and modified Tardieu scale in persons with profound intellectual and multiple
disabilities. Research in Developmental Disabilities. 2011;32(2):613-620.

23.paulis WD HH, Brouwer BS, Stam HJ. Excellent test-retest and inter-rater reliability for Tardieu scale measurements
with interval sensors in elbow flexors of stroke patients. Gait & Posture. 2011;32(2):85-9.

24.Palisano RJ, Rosenbaum P, Bartlett D, Livingston MH. Content validity of the expanded and revised gross motor
function classification system. Developmental Medicine & Child Neurololgy. 2008 Oct;50(10):744-50.

25.Cans C. Surveillance of cerebral palsy in Europe: a collaboration of cerebral palsy surveys and registers. Developmental
Medicine & Child Neurology. 2000; 42(12):816-24.

26. Portney LG, Watkins MP. Statistical measure of reliability. In: Portney LG, Watkins MP. (eds). Foundations of
Clinical Research: Applications to Practice. Upper Saddle River, NJ: Prentice-Hall. 2000; 557-586.

91 Ll 2 o )lesis 6 0993 Yl s Kb 32 rc)l.c oSl - s xul 93 0 ASUSIS - (pa98 (Shuilgl (S 9 S0 Sede Alxo


https://journals.tums.ac.ir/mrj/article-1-33-en.html

[ Downloaded from journals.tums.ac.ir on 2024-11-25 ]

Research Article

Inter rater reliability of the Modified Tardieu Scale in the
assessment of spasticity in adults with cerebral palsy

Salehi Dehno N*, Noorizadeh Dehkordi S?, Dadgoo M?, Salehi M?, Meftahi N*
1- MSc of Physical Therapy
2- Assisstant professor , Rehabilitation Faculty, Tehran University of Medical sciences
3- Assisstant professor, Faculty of management and Medical informatics, Tehran University of Medical Sciences

Abstract

Background and Aim: Spasticity is one of the symptoms that contributes to functional limitation in
adults with cerebral palsy and characterized by a velocity dependent increase in tonic reflex due to the
hyperexcitability of the stretch reflex. Modified Tardieu Scale (MTS) is a valid clinical tool for
assessment of spasticity. The purpose of this study was to investigate Inter-rater reliability of the
Modified Tardieu Scale (MTS) for hip adductors, knee extensors and ankle plantar flexors muscles in
adult subjects with cerebral palsy.

Materials and Methods: In an analytical cross sectional study, 30participants (11 men< 21 women,
age range 20 to 40 years, mean age (26.57+4.8) with spastic cerebral palsy from Ra’ad Rehabilitation
Goodwill Complexes in Tehran city in a convenient sampling took part in this study. Spasticity was
measured by two physiotherapist for hip adductors, knee extensors and ankle plantar flexors with MTS
during same session with ten minutes interval between assessment of two raters.

Results: ICC values for R2-R; as an indicator of spasticity in hip adductors, knee extensor and plantar
flexors were 0.97, 0.88 and 0.81 respectively. Also ICC Values for quality of muscle reaction was 0.89
in hip adductors, 0.96 in knee extensors and 0.92 in ankle plantar flexors

Conclusion: MTS has a high reliability in spasticity assessment of adductors, knee extensors and
ankle plantar flexors muscles, Probably MTS can be used as a reliable clinical tool to measure
spasticity of lower extremity muscles in adult subjects with cerebral palsy.

Key words: Reliability, Modified Tardieu scale, Adult cerebral palsy, Spasticity

" Corresponding author:Dr. Shohreh Noorizadeh Dehkordi, Rehabilitation Faculty, Tehran
University of Medical Sciences, Tehran, Iran

Email: noorizadeh@razi.tums.ac.ir

This research was supported by Tehran University of Medical Sciences (TUMS)


https://journals.tums.ac.ir/mrj/article-1-33-en.html
http://www.tcpdf.org

