IWAD 55k (7Y 3la) V oplasis AA U - yaogs

bt 33U o Jaaie e (ylo e Cudlad g (5 3 01 y o g it 391 1l
90 30 (S pho &S (3l ylowd 3O (e (il S
(M.SC)" 1 45 031 jkames Lod s (PN.D)™ (gl 43,

d[;!/‘ ‘_;,L‘.e.w ‘dt;e.w ;_(u/j fjlc oLl Py u/ja o)y ;L,.:')Lac' O LY, u/ﬁ O lades ;Ja -)

‘_',/jg/ (JHJJ/‘JHJJ/&L&MW‘MQLA)LW -r

o..\hS__;

WS o0 Lo (985 of ) i s | als w0 (gLl 50 1y (g0 00 el (69 30yl LM LA 1B g adblw
aiSew & o oyl ylows jo PUSh OFf Ao jo ;0 (B w0t polo (59 1 poio WAE (] 003l j0 Lali digs
L g ko i (ylojep (31,5 gr0g yiSdl Cadled y cilizio g p il axdllan (91 .00,5 0 030 (5350
Ll 08,5 (o) p1 1y (po 30 (5 7o A & Mo (ylslow 53 (38 oy (>

‘S:L'Ju..»‘ C i “sgL‘J':.ﬁ' g,&)_w) iz ‘Slbs';&).w 39 (Q) 14 9 é).o““) S0 AW )Ln.u 4 :Lbufag) 9 o!,.o
(=10 WgrodS g wlS OMae  B1,5 gu0g Sl Codlad g wilaidy ofy Juod 55 (59 (LFe+ Sltl Cae pw Yo+
| w;)|)é ey 0)9-0 C’ﬁ) oprSh Off 419).0)0 @“'\AHL&'&';

W) ‘515|.> wwswlf alac colled (YS%&)U u»la..ﬂ.o) KR W (s ‘sa.ml.\.w| L ASgoxo ) 4O assy
AP<e[+0) ol 4B g 381 98 5 of ) Cae g (it 1331 b Mo

L J—00 5 (69 3= ol b alilgh o0 (6 300 4wyl jloww 45" Sl 0010 )Ll axfllan | (gLdodld (g juS acxs
ST S [ F5 COVISPST YT L PY I-v-p 5 FRCYOVRP JOIRN S P KFCV-SUWIST It S FRUWIRVESIR SSN | B P EYC-SOW
Al allls olod wedloos aliac 003b p g J1 a5l cy9uy Wig ool

S0 8w (S5 gu0g STl (59 eoligy 1 gualS (sWrejlg

O [P ] cnl s el Ce e (il ) Gl ol i (5 e a8 ) oy OVl 5l 5 (S
A8 el osls 5l e gy sl 31 s et ool Sl ez el malS [V] atbe o O by odhae
st oS L L ey o ) pmslens) Oilae el (Propulsive) sas g o5 s Ll cely | 5uSds, M
B P R SEUNC LRI ST A e 5 35 ipe oidy oy Gilig) Al e pss 56 o
o S e A 4 Ve ole 53 (85 o) s e 2l ) ol Y] 35,5 e 6 mhe A 3l a5 o) LS
o) oo 4 ad daln SNae cpl el ) Bl eely bty She oS an e OMae ol el el
o bl osls Leme s Sl S ohles cal o) J0-¥] 25 8 o cp Jaio 5 5uSds O e
Email: mohamadipt@gmail.com SAVEYOV- Y40 1 oils (J s sdiy 5 *

\YA VWAO/F/N0 it pd o \WAY/N /Y il b



Q‘JSM n.)b.,\wjurﬁd.\.«m a8,

cedaie OMae plose cla Ly G ol cas e S5l Al

D b a5 s 350 Ad e 4 S L s iy
b S e

Sl sy oty 4wk 5 L‘*@%ﬁﬂ Shels »
e ol g (St ppde o8 ily ol eaSiadls
i g Y OBl cadlln ol ol Al e s 3 S e
3 L sl Sl 5o ol dol e 5 18 ol 51 G
s 35 Sy sl (8 ol) s e iz e (28 5
S RUTT IR I I SR PR PRy 1
e mod b 3 Jens 5 s bgases] a0l
aS aa e g Lapl 5l 25 S e o, o], & g2
a4 x5 LS aules S5L 15 e onl o ey
e\)ca.cjwa,c,:,; S 5 a0 00ls Lok S Hlan
iy ol S S Jeed 5 s S Sl )
3,500 48 Gl p Gz ol ad 5o aizls e (05
L U VN 5 WNPRP W G PYNDS I ES T
= Sl B aS as szl lm S Gl
ot S oS e S le = 5 53] s S
[IV] sl 8580 45 3]ty 5 55

220U oad Aol obide 5l Glag axal e o0 ads o
S IV RPN R o Py BT UBC S Voo [ V5 3 Y1
5 ot 2l LD Canos 5o o)) HA] 2
2 o) Eo b Condy 0 b g 25808, ol
s S e )3 S Sl S s 5 LTS s
s e Plas) VI s i 55 53 5 5eS0,l0, )M
sl (e b oS o 18102) VB (el | S
5 5 R2 (Jodie s b atehs VI s e 55 aiaid s
29 i e 6 SelUI R e 8 4,05 V3 ce u
o ol e ol alise (281, CiS V3 e
U | VS I PR ST
So2 03 Mg ooy &S = LSS hais R1 agly ol b
S g YL L 5o alae 1Sly oS s e ST S

u_gfwﬁ}_aﬂ).)ﬁ.x_w‘}_ﬁ)\ﬁmjé%dwu‘))

el S 5l el ) Uy aS[VA] ad e s Sesl R a5

YA

31,8 s s (Co-contraction) olil o sl ,Sl
R P T S P V| WU [ WP PO ol
08 Sz —olales il 31 [V -A] cd sas saalis
)l S 30053 3 5 48 35 a bl Glo 05 8 93
S A g ES N AW WES RS L) § PEPRRTRES
ol 35 ) a3l Jae e Lolal o i ol sl
oialS cel Kilg o O > g pdollaml zalS y Lk
o oblan 53 Jlie plate 4 [VF] 20 8 S > s
5 ol el OWae ey e rbwv—“
o) oy mle o) o) IS 50 (S5 r sratSs 8
wly sy S e bl 092 0D [V0] 25 5 e
APPSR J W PLSCI P A § QUM Uy
i bl Do elel |y e olEles (3,
U] (NRUWE ST P S U KV PUR FRNT XY - JGL S
Oz o Olas G2lEles 5 ) o, co e (15
L slaos 305 53 (Jols (msmatSs aul8 5 olis Ludlis
S M pllan 530l 5 oS e bl Gus

il o (S

b9y 9 Slge

/% 03) opie S A 4 M 53 V4 aalllas oyl s

S 0355 Lamly 5 00/YVEV/OY e o le Y 5
g5 S S 4 ) Jpa) azmals oS (YA/Y - £F
Ay oo iSaan! o ohlag 5 35 o0l 5 by (6,84 5a
o=l 03 ol s Ol sl leeaSasls b Sls
53 ol il gl 5l ele s s S 08 s adlllas
e 03 oy oy a ol gl aes 5 wadS b gs e
(301 Jals adllas 31 s 5 slalne i S8 5
e S R P P N PRSI Y RS K
S an Lo sl iy Lagl o, ol wle &S 5y
o35 Lls e 4 s 8LBT cylo, S 51 e slib Sl



esS

Pl Sl e ol aS s sba s S e el
355 6l Ly Mg aets S o L&é-’yﬂ Shas
G Ly Jols G peniSy 28 alae sl 2SS an s
OS5 5k an 5 s e eoly Cuaplie a5l oy e 4y Kleys
335 el el 4l e ) SE 3 B e A3 o
an S SMae oLl Sl slis dls das
ﬁﬂ—:ﬂ&b—‘@wﬁﬁj‘ﬁmﬁ\aﬁﬁﬁy
) e ol asla sl aswas S b
JUa i/ RMS _Jals o poaiSy 2§ alias saz JU ;RMS
olaspd Ll e o) o (sl el e ous
ool ) s ol ioleas) 5L push off W 50 &dlae
= ool Szl Plsl s 5ol sua
5 s o peaiSs 8 OOz laesls g3ludla
YY) el onn 8 oslizad ol ulis

Ay oS ) Sl 5l 3 &S 5 S50 caty Shol o ge)
Slew Soo p S = Dy oS ) K g o 1y lablons
bzl Sl Sl 5 el g G0 5 5,505 sl
TUNTURI OY Ltd ) Jses 5 5 3131 o oo
il 51 s 5w 8 13 (EN 957 class SA T90
sy 253 bl e e Uy 5 aids 55 Sds 4y 0505
Il i Jols S s e 5,2 0503 0l Sl e At e
o oy sl S ) S a3 s s ges] &S sy
TP I | I PP S Jur RGOV PR E RUV 0N
= AEES 9 Oode 4 ()3 as o Pt s 3l ol
b a Ll Al N0 s 5w, ol Jeed 5 S5
Push 4> o 55 k55, 50 Bliae 51 315 5y S0 e
i el cnl 5l Gl o8 a5 S0he 5w o OFf
5SS e bl a5 e sl LT ) 0
AiBy 53 Sde an 3,5 el Sl aw e Saas
St J s 5 8 e gl s o S ol
Lo gosa)l 4 ola o 4 OV il el
L i e aaly Il cadlan ol 5o s e ool

s sl (Y Joax) ohlew o) o) dilizee b

Ve

S L & Jaie Jgﬁfj S,sb 4 Je.b—f@ o ol
oo &S SIS gy 90 S 4y 2 SIE N Sl
S50 glsaal Job ssme il L meli S el ool s
soma 5 ail Job e GSlee ) Soe Ga5k s S
i Lol el s S5 sy el S
U G R E N U S R SR RO
PRT T RGPCREPIE N [FOW PF Py P RE
e ol o ges] ol

T eI IS SR PR PRUPR
VAT VN PPN U S S PN | ISP S
g e adbie Gy 035 sead 5 K13 Slage il
oSy a8 Mze c b pa o - Sosll sl
b 8 sy S s 5l i s 5 s
ol L, (Data Log LS900 Biometric Ltd UK)
5 A0 LYl (el Ve SaSey i
ool o s VY o Sz LaJUWS s Gl s
235 SENIAM 5, slie (501385 2S00 o o 10 o
o B R AS 50 b g5 e slasy SN 515 [V ]
03] ol st A3l ogeaiSs ilS EM2e g
I

51 pUsh Off als s 5 e, sl cloalo o s o)
e i e elined b s g3l s Lo [TV ] om0
PN TSIERT IR WP Lagl 5l NS O, p0
Cllad ol b b B 13 4 b &po 4 bl
Ao o 53 o ol o b 5550 S0ae IS sy S
d03 5 895 il acad 5 s o push off
sheelrise d> o rey o) 5l aal puils S0 S e
G b 110 Off s o s (g0 51 ot it s
el e o Sl At e IS e D53
b e 4 S a e o3l RMS asla 51 Dl
i g 4 S L s toe off b heel rise dols 55 Dl
Sl sl o3l Kol oLl S 5] s

A s 5 A1 epraiSy ilE SMae sbaesls



Q\JSM a.)b.,\wjurﬁ‘_g.\.w a8,

cedaie OMae plose cla Ly G ol cas e S5l Al

HUT S el sds gy ShaPIro-Wilk o551 5, b )
P<-/+0 @ bline Ly (Y/YV) MLwin Sl 550 5 4 ool

) B r\.pu\

s &~ Linear Mixed Model (LMM) 3| s 5

RN I IS SO SO PRI [

o o solanal Y> _9.3.))\5 oY < j{.))‘.}' \.: ‘_;ucjjf EB)

J',,JﬁQ-Q VMJL}:&&‘})‘P&L&B)\)QJ})’J\A)

e S A a4 M ol len Olasie N Jpas

S Wy e elie L KS Slaeplyon B opesls o3 B i o 5l
Pty 23,b ASlas) (L) 5l EY (r;_glaf) sl (JW)
(F Sl>)  (¥F (e
- el Y Y5 Yo YV/5¥ VA \SA s 5¥ \
- oy Y Ya fy YO/VE Y V4. 3, ) Y
- el v Yo vs Y4/ Vo g 5 ¥5 v
- - \ Yo \YY Y-/0V o8 \£0 o5 4 ¥
Las . Y Y- AY Y£/0V VO \SA s £0 )
- . Y Y¥ VY Yo/4Y We oWV s Y0 5
- oy \ Yo fA YV/\ AA \OY 3, oy \'
- oy Y Yy YY YO/YN V¥ \\A 3, fA A
- oy Y vy fA YAa/YA A V2O 3, ov q
las W Y¥ A¥ YO/VA VY ABA " ¥4 \.
las . \ Yr Y¥ YA/VE V- \oF o3 55 1\
- - \ Y 5. YO/VA £ \F o3 of VY
- e g Yv k¥4 Y¥/a) \'Al \Ve 3, 74 \Y
- ol Y Y\ \OF YV/#V A \Ve 3, oy V¥
) el Y Y YA Yv/va A \Y o3 Y0 \0
las W \ Y¥ v ¥\/Y0 A \E o3 ov Ve
- oy \ YA YY Y#/AY AO \VA 3, 7Y \V
- el \ Y5 Y5 YO/AV £ \OY > £\ \A
- - 3 YA ¥ YO/A$ Voo APA s OA V4
Y0/+0 OV/¥ YA LAY IR | o aey] it/ il
= = > + £ + £ +
Y/VO YV/a /¥ Y | A o5 | VT Sl
- - - YO YA YV/5V A VY - of ol
s 18 | 78 | mab 0¥ SN
- — - — - — Ao
S Sl Y< 3

VEN




W)Y oslet A als e sS

ohlews dilize glace w Olasin Y Joas

(450 5 8) i, ol (sl s e

VARE N PRI R/ WY Sees 5 SRt ED) v
C/VA -/$V -/0f </AY )
a4 /YA /Yy \/Y- Y
LY. /X$ /XY -/Y¥ v
/Y /Yy /XY \/-¥ f
A AYS /Y VAL 0
L/YY L/YY /YV VAN 7
LYY /XY /N4 s v
/Y. </\V -/\¥ WAL A
/% -/ -/¥¥ - /A A
/X L/\Y /N Y </Y V.
Y. Y </NY A4 A
LY. Naits /XY /4y \Y
/YA </Y¥ VAR </AO Y
/Y. /Y S/\Y /8- A
/Y- AL /N Y /¥ A~
Y. </\Y </\¥ /YA \#
Y- -/Y# -/YY -/0V W
VAR /Yy </YV </0- VA
- /YY /Yy /XY /70 4

SNOE/YY /AYE/YA /NE/YY WV E /Y las Gl Sl

TAMG ¢ s a8 e il 3L omy

slacs o e slakal, “3;@5 ¥ dsar 4 ax 5 |
ol o [V

S0 J—~>\ aJ\Ls )ow_.ﬂd\_“\,w,u.,ud) ol cals
Lo S 50 VS 5 F oo b b el wtls

B PO ST S Vo | VR SO P CESPL eV PR S PR

ool e ool e ool oo e ool e
JARIE N M0 SUTS I BA S WS ST S I R W R S s RO TSRS #
(45l ) (a5l ) (a5l s ) (a5l )
“/AY VAT “/\AY —/+Y0 O Nt S
-/¥00 -/¥04 -/Y00 ANE Pl
AR} AR} AR AR} sl

VEY



Q‘JSM n.)b.,\wjurﬁd.\.«m a8,

cedaie OMae plose cla Ly G ol cas e S5l Al

S obles 058 53 e Coaw 53 M55 ogeaiSy 28 Alae 4 el LUy Alae RMS cs s, Linear Mixed Model T el Fdsas

e bl us ol

¥ i el ¥ S e el

Polaie  lae sl 2 Pl Slme sl 2

/N4 - /¥0N V0N <o/ Y LY ol e

PV /AN — /0 /oY /- AY —./Y¥ (sl o) AT 43 olus] s e

-/¥V$ AN /- AY Jee¥ -/-A¥ VAL AT PR TR b4 SN S PR JEPN

Polie bl Gubls Polie Lbegles bl sl

“/ FA “/VAA \/OA /¥ /00 /YAA NJE
5 o Sl 3 U s ol o bl Ll [1Y] 12 EE—
ol [TF] el st 5l i 3131 53 5, ol 2o g1 T e T
et 51 3b3 el e 33l 4 ol srtasplis g 05 ~
5L Sl ads o s 5 sl 5 elus s g 04 1
2 [Y0] amms e plis il lace w5y Ll S 02 4
535 Sl 535 L 00 3131 e 1 Sls s ol anllae ’ 555 SSS;::::SS 555440%555

ol sl it 5 40 S e )5 Jlilon 3131 63 500me
el 035355 s LolEls
S 033l 4 ()l o S a7 o) Sl
2\l 2olse Nl e das (RIBIL )L e
L sl e ol Sl cul sl [YF] atly sntls hias
sa o3l 5len 4 e YU by s 51 eslised
s ol plnBal ce w51 G slacs L S
L s aslllan ol gl sty 5510k o ol Conl s
U Jeen i o Gl 31 S cl [YV] S ol
BRI V- CI 5 RSN K O | WOk IV IYSCON | PEVA
L ol Soles oty e 5 9ol o il 31 glalisde L6
035 5a ook Vb ce e b plaillen 00 ol 4 o sis
adlas ol 5l Lol C’L“ 2l ol udlos dlae cles
el alesls s a8 acele s ollaa b 3il 5
s RTINS ST SIS LR PRIPRCY g
LR - FCICY PR S P PRV
oblas a8l o ot 1 8 Slllas el Jol>

23 oy ol Ay B s pe e 5L 5o |, (S Re A

VEY

#SSS: Self Selected Speed

3 ¥ e ol 05,8 53 s Dlae ol o oo N S

YSWWLW\

s ol s e B ST e 4 4l o

3 o el Oze e (Dae Ll
el Saa U slmos 855 53 Jols o saiSs 28
wals e S he 4 4 Mine oslew 53 0L 5 oS e
opsniSs € e 3£ gy SH ol il o
oidy oy e e (RIBIL Gl (Ol Can 53 JSD
ol alae ol s il s ol 0 S Ly 21

s Alze b s a3 Ll el s S lag Ll 3l
['._h S99 N ICESA g_)uuza Sl DJJ"JJKJ odnlin ‘-SA‘JQ
O_MJ}) 9 )}_.‘S.\s)\.u’)’u uM ).J ‘) @M u.ot.m\

"\_;‘b’;u):)bf ‘) (J\M .)‘Jé\)b LJ'“"L"“‘ é\l:-f).))ruﬁé



esS

Sl ot sdmiw Lo a8 e 3525 0o 53,0 (mle
aS oS e o\t ol aalllas 5l ol c.\.,.. 4> 31 [¥0]
2305 s el ce e Gl e el o bl
L o el 4220 35y W i il St Loy S
Lobsehy an b e 5o D e kil 515
A A o el G e s Il el 4 a8 e St
o a5 e aS[YV] s a5l 15 el Job oS T
oW P+ NP RSP At Ty TP gl ol
Sy gl e (Bl Gl Bl s 53 B S ses S
%A

Soslpmer adllas ) 51 SslasS glaesls 4 S
e3> 415 48 oy cpl Sy 8 Sl i onys
abl e L] ) el VL slacs 5o e 2SS
B e NUSTSTERUD (RGP A g
4S5 e ) 5 SI N e el sl i
s gaiSy il alzme YU b el g s
s bl e B ol 5L 3550 g Sl 55 8
35 5 ) 035 deke b 5 Ao 5 5y 0k sk (65,5 50
283 5 s

il ol o) 84Syl bloay 5y clacyssi
P S S [V g P Wy JE U
53 0504 39k 0305 0 gas 4 asd K5 a3 asdllas ) el
OSee Sale v 5ol ghlen 5o b o Ses Lol 3
sy o el YL s e 4 gslan bl el
SWlae s 53,l el SIS s 5o oS 51 sslizd
8] il 3 (5 ipmo S0 b 53 g0 Sy sl
92

Hize 3 F ooy 1S b s ol o
ol L s s e 55 Jals e geaSs a8
o=l o C_‘é\, BRIV S NV 5 [P SN PGV
L e o oS, O Mze e candlas
b 53 3l Wl ol 03 Tty el 81 e i 30
b ol il o3 K sanlie ol el hize

Ve

AN 0os ase 00 Sl edle il sai Y s
il il adllas (Jeas 5 b o 600) 080 ol dame
Lamontagne aalae G, gloas cpumi i 5 Cs e
el ool 5] ol 4 s adllae Lol el el 1)
el e ey S 1y 33 o5 o)y YL G e &S
Jas) Jlil 550 55 65 il o L aalllae gl el
ISR R PO JEPSIY) S P SO PPN RPN
b oy e | e b sl Sl ] Sae oS
Al e
o 3330 o) womaiS s 1S e s 2yl 53]
R s, el e e (18I (Dlae oLl e
S w0 VU i il Gos S5 5o o585 0], s e
i SN, e il 45l el L (¥
Gl oSae PUSh-OFf 51 |3 s o aSds )0 1 e
bl e anly (S 5l el o3l o) 3l 4
DUSN- o o s s cllad alize 48 aily ool |, s
=SS, e e swlnd Ll ) g5 1, Off
oy s 3 onpe LSl oS el o ) 8 Mae Cane
o mam 5 [YA] atlime oo e Olobs 2 (25l (3,
o el 5o by el S vy 4 sl 5 s
Olalas oy LBl [YY-YA] S5l e solead 2l
sl oo slabal g oS Hadine W pan 45351 552
R PPRUCEMPE SVSCIISPIL S EJIt) FRCh S
oy e i e Al S [FET] 5l 55ms
2 a3 5y e (bl oy Sl
(B ui)‘j—f Solas o) 4 M JL S ) jpf ool
%% 00vm [ S 1 DOV GO [ N V- R A Cpron
50355 p = ) oy 4 508 a, 5uss HLOL (VL o
i adllae 53 [YA] dims Gow sl 4 a8lsm |, Ve 5L
oy Gk il Bl s e sl a o sl o
o S w4 el sats S s s o8,
ols OV 5l iy oo me A Camos b ool o sladal,



Q\JSM n.)b.,\wjurﬁd.\.«m a8,

cedaie OMae plose cla Ly G ol cas e S5l Al

[14] Busse ME, Wiles CM, RW. VD. Muscle co-
activation in neurological conditions. Phys Ther Rev 2005;
10: 247-253.

[15] Detrembleur C, Dierick F, Stoquart G, Chantraine
F, Lejeune T. Energy cost, mechanical work, and efficiency
of hemiparetic walking. Gait Posture 2003; 18: 47-55.

[16] Lance JW. The control of muscle tone, reflexes,
and movement: Robert Wartenberg Lecture. Neurology
1980; 30: 1303-1313.

[17] Kim H, Her J, Ko J, Park D, Woo J, You Y, Choi
Y. Reliability, concurrent validity, and responsiveness of
the fugl-mayer assesment (FMA) for hemiplegic patients. J
phys Ther Sci 2012; 24: 893-899.

[18] Singh P, Joshua AM, 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. Ann Indian Acad Neurol 2011; 14: 23-26.

[19] Fosang AL, Galea MP, McCoy AT, Reddihough
DS, Story . Measures of muscle and joint performance in
the lower limb of children with cerebral palsy. Dev Med
Child Neurol 2003; 45: 664-670.

[20] Hermens HJ, Freriks B, Merletti R. SENIAMS.
European recommendations for surface electromyography.
enschede: Roessingh Research and Development; 1999.

[21] Detrembleur C1, Willems P, Plaghki L. Does
walking speed influence the time pattern of muscle
activation in normal children? Dev Med Child Neurol
1997; 39: 803-807.

[22] Phadke CP. Immediate effects of a single inclined
treadmill walking session on level ground walking in
individuals after stroke. Am J Phys Med Rehabil 2012; 91:
337-345.

[23] Peterson DS, Martin PE. Effects of age and
walking speed on coactivation and cost of walking in
healthy adults. Gait posture 2009; 31: 355-359.

[24] Hortobagyi T, Solnik S, Gruber A, Rider P,
Steinweg K, Helseth J, DeVita P. Interaction between age
and gait velocity in the amplitude and timing of antagonist
muscle coactivation. Gait Posture 2009; 29: 558-564.

[25] Franz JR, Kram R. How does age affect leg
muscle activity/coactivity during uphill and downhill
walking? Gait posture 2013; 37: 378-384.

[26] Rosa MC, Marques A, Demain S, Metcalf CD.
Lower limb co-contraction during walking in subjects with
stroke: A systematic review. J Electromyogr Kinesiol 2014;
24: 1-10.

[27] Lamontagne A, Fung J. Faster is better
implications for speed-intensive gait training after stroke.
Stroke 2004; 35: 2543-2548.

[28] Hsu AL, Tang PF, Jan MH. Analysis of
impairments influencing gait velocity and asymmetry of
hemiplegic patients after mild to moderate stroke. Arch
Phys Med Rehabil 2003; 84: 1185-1193.

[29] Hesse S, Jahnke MT, Luecke D, Mauritz KH.
Short-term electrical stimulation enhances the effectiveness
of Botulinum toxin in the treatment of lower limb spasticity
in hemiparetic patients. Neurosci Lett 1995; 201: 37-40.

[30] Reiter F, Danni M, Lagalla G, Ceravolo G,
Provinciali L. Low-dose botulinum toxin with ankle taping
for the treatment of spastic equinovarus foot after stroke.
Arch Phys Med Rehabil 1998; 79: 532-535.

[31] Hesse S, Krajnik J, Luecke D, Jahnke MT,
Gregoric M, Mauritz KH. Ankle muscle activity before and
after botulinum toxin therapy for lower limb extensor
spasticity in chronic hemiparetic patients. Stroke 1996; 27:
455-460.

[32] Koopman B, van Asseldonk EH, van der Kooij H.
Speed-dependent reference joint trajectory generation for
robotic gait support. J Biomech 2014; 47: 1447-1458.

\eo

ao B dsd e 1 ohlag & cis olF s ol adla
Y RPN S EE RUVNYA RIS | PGV - JIN S
asls d“"‘g ot dhae Clle (o5, claole &Sy

%A

5 allas ol gl o3l eles 5l e ol Baiy 5

il sl 5 8aSiasls SlSe s o8t les] izman
r)’\_c\ \) Lpar @b),\J) udL.w w\@.. ‘ob@.‘; QS\WJ.' r}lr—

.J\;)‘Jda

al.iuo

[1] Andrews AW, Bohannon RW. Distribution of
muscle strength impairments following stroke. Clin Rehabil
2000; 14: 79-87.

[2] Flansbjer UB, Holmback AM, Downham D, Patten
C, Lexell J. Reliability of gait performance tests in men and
women with hemiparesis after stroke. J Rehabil Med 2005;
37: 75-82.

[3] Wall JC, Ashburn A. Assessment of gait disability
in hemiplegics. Hemiplegic gait. Scand J Rehabil Med
1979; 11: 95-103.

[4] Keenan MA, Perry J, Jordan C. Factors affecting
balance and ambulation following stroke. Clin Orthop Relat
Res 1984: 165-171.

[5] von Schroeder HP, Coutts RD, Lyden PD, Billings
E Jr., Nickel VL. Gait parameters following stroke: a
practical assessment. J Rehabil Res Dev 1995; 32: 25-31.

[6] Lamontagne A. A closer look at electromyographic
correlates of locomotor performance after stroke. Clin
Neurophysiol 2006; 117: 1-3.

[7] Franz JR, Kram R. The effects of grade and speed
on leg muscle activations during walking. Gait Posture
2012; 35: 143-147.

[8] Lamontagne A, Malouin F, Richards CL, Dumas F.
Mechanisms of disturbed motor control in ankle weakness
during gait after stroke. Gait Posture 2002; 15: 244-255.

[9] Lamontagne A, Richards CL, Malouin F.
Coactivation during gait as an adaptive behavior after
stroke. J Electromyogr Kinesiol 2000; 10: 407-415.

[10] den Otter AR, Geurts AC, Mulder T, Duysens J.
Speed related changes in muscle activity from normal to
very slow walking speeds. Gait Posture 2004; 19: 270-278.

[11] Prosser LA, Lee SC, VanSant AF, Barbe MF,
Lauer RT. Trunk and hip muscle activation patterns are
different during walking in young children with and
without cerebral palsy. Phys Ther 2010; 90: 986-997.

[12] Vereijken B, Emmerik REaV, Whiting HT, KM.
N. Free(z)ing degrees of freedom in skill acquisition. J
Motor Behav 1992; 24: 133-142.

[13] Nakazawa K, Kawashima N, Akai M, Yano H. On
the reflex coactivation of ankle flexor and extensor muscles
induced by a sudden drop of support surface during
walking in humans. J Appl Physiol 2004; 96: 604-611.



esS

maximal gait speeds in adults with a stroke. Am J Phys
Med Rehabil 1999; 78: 123-130.

[35] Paulis WD, Horemans HL, Brouwer BS, Stam HJ.
Excellent test-retest and inter-rater reliability for Tardieu
Scale measurements with inertial sensors in elbow flexors
of stroke patients. Gait Posture 2011; 33: 185-189.

[33] Levin MF, Hui-Chan CW. Relief of hemiparetic
spasticity by TENS is associated with improvement in
reflex and voluntary motor functions. Electroencephalogr
Clin Neurophysiol 1992; 85: 131-142.

[34] Nadeau S, Arsenault AB, Gravel D, Bourbonnais
D. Analysis of the clinical factors determining natural and

VER



Koomesh Autumn 2016, 18 (1): 138-146

Effects of increasing walking speed on ankle muscle co-
contraction based on spasticity severity in chonic stroke patients

Roghayeh Mohammadi (Ph.D)™, Solmaz Mohammadzadeh Nanehkaran (M.Sc)?

1 - Neuromuscular Rehabilitation Research Center and Rehabilitation Faculty, Semnan University of
Medical Sciences, Semnan, Iran

2 - Occupational Therapist in Welfare Organization, Ardabil, Iran

(Received: 16 Jan 2016; Accepted: 5 Jul 2016)

Introduction: Plantar flexor muscles produce propulsive force in the second half of stance phase;
deficient motor output from these muscles would lead to inadequate propulsion at push off phase of gait
following stroke. The aim of the present study was to examine the effects of walking on a treadmill at
varying speeds on ankle muscle activation in stroke survivors and to compare the effect of increasing speed
on plantar flexor muscle activity in subject groups in relation to spasticity severity.

Materials and Methods: Nineteen stroke survivors (13M/6F) walked on a standard treadmill at three
different speeds (self-selected, self-selected+20%, self-selected+40%). The electromyographic activity of
Medial Gastrocnemius (MG), and Tibialis anterior (TA) muscles recorded at push off phase of the gait.

Results: In the high spasticity subgroup (Tardieu scale >2), paretic MG activity increased as walking
speed increased (p<0/05).

Conclusion: Our data indicates that individuals with stroke can be safely trained on a treadmill to walk
20-40% above the self-selected pace to improve MG output without adversely affecting TA output.
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