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[I9TETE In recent years, it has been focused much attention on gait analysis. Factors such as speed, age
and gender affect gait parameters. The purpose of the present study was to compare the electromyo-
graphic activity pattern of knee two-joint muscles between younger and older subjects in different gait
speeds.

The method of current study was analytical cross-sectional method in which 15
healthy young men and 15 old men, were selected conveniently. Electromyographic activity of rectus
femoris, biceps femoris, semitendinus and gastrocenemius were recorded during walking with preferred
(100%), slow (80%) and fast (120%) speeds in a.10 meter walkway. Normalized RMSs of muscles were
compared using RM-ANOVA and Tokey'’s tests by SPSS 18 software.

[T According to results, RMSs of rectus femoris in midstance (P<0.01) and gastrocenemius in loading
response (P=0.02) phases in all walking speeds were higher in older subjects than in younger ones, and it
increased with speed in both age groups (P<0.01). Biceps femoris RMS in terminal stance at 80% speed,
was lower in older subjects than'in younger ones (P=0.01) and it increased with walking speed (P=0.01).
Semitendinus activity in loading and midstance phases at 120% speed was higher in older subjects than
in younger ones (P<0.01), and it increased with speed in both age groups in swing phase (P<0.05).

Keywords: : [TEITERT According to the results, older subjects have more muscle co-contraction around knee at high
Electromyography speed in'midstance phase than younger subjects. These age-related changes in muscle activity, leads to
activity, Gait, Lower increase in joint stiffness and stability during single support, and probably play a role in reducing push
extremity, Elderly, ¢ off power at faster speeds.

Young :

e covovevcocceseorononecsercronsenessrsesessssrsrsssssessrsssesessssesonsssssessssssrorsssesessrsesesessssessssssrsssssessessrsesesessesesossssrsesssstsrorsssetetsesesossesesesssstsroresectetsrsssesersrsessssrsrsranans -
* Corresponding Author:

Hamideh Khodaveisi, PhD

Address: Department of Physical Education & Sport Sciences, Faculty of Humanities, Islamic Azad University, Hamedan Branch, Hamedan, Iran.
Tel: +98 (918) 8156787
E-Mail: khodaveisi_h@yahoo.com

Yve



www.sid.ir

¥F ojlous. 17 0590 \YWAF (yliwno

SLRCAE s 43 gkl 9 4 Ulga (a9l aadogd CMaE 15591 log SN Canllnd 595! s Lo
o5 0l yilio
\sghts mye Sl ojaen gy ghis 2dyen®

u‘)i‘ ‘olm sOL&oA ..).7‘5 ‘so){.m| o‘j ol ssls “SJLM.J f}lc sdSCiils D339 fa}lc 9 PN Sy 05)5;—\
U‘J‘c"‘ 6u‘M ‘b%-‘“gsj‘}.‘ olKzsls ‘@35)5 ‘951;5 Lsidu [Lveyt) sasasly 5‘5.::)’)5 J.«“.;ls.n%.a 05;—"

AP 31 10 VA 5585 g 6

.a Ea TAPRP a0 i 6

(59) (0B Sz g (yaw o« paw Juud 3l ol aS Ll ol 438 )5 ()8 4 gi 0 90 jloansy u gl Jlos o (48 50,y fuloes R
Olarallis g (s s ol uatogs cDUae 3,5 gslog yiSTl colad (5ol dunylie ¢ gy sl B .5 o ::5% oidyely gle lse
o L’,.I.é)o‘);ﬂl‘iu‘sbur.:)b
5 lge &gty il oz 370 10 5 atallis 850 V0 aed )] 53 45" Col (Gllio e gy eyl s o, IITEIETY
ilags e by 0538 0l a0 <1890 5 (6559 o () yagd ¢l il y DA (S Sl Cadlad oy 5 ol gored 5
oS Codlad 0y0 )8 o 815 53 og 2SI (ptucpas S 3l oaliznl b (5550 Vo yuanna 0 0 (VYo /) @ jus g (Ao ) i8S (V2 < 7))
4505 SPSS Jlidlo 5 18 (S5 5 5550 (52503 b il lg Jolows (slacigasl b (RMIS) il jpdoma cySiln ity gty DL
Al duslie YA
5 (P='/’Y) 9 JLE;J ‘\b)a 5 51350 9 (P<’/' V) J.gllne‘ 4.3‘.:.‘ 41’,0 »® ‘5;‘)&50) EHlas RMS s@l:u éaUa.n
RMS (P<+11+) iy (2al38l s puo tal3381 b (s 09,5 90 1 10 9993 gz 5) ;e (538 ol (slacs oo dadr 50 hasalles
u‘.‘e‘ﬁ‘ so:é)o‘)c&ﬂ&‘}é‘lgj(P=’/‘ \)oﬁou’?j)las‘A’ZCAs}u)é ubydl@a‘dl?)a)ék,‘&albd‘))wjédlﬁ :
(P<ofo0) cdly auli8l Sepuw Sialdl b g Al pe 30 guw 09,5 98 10 18 g (P<+/+V)
alidl e bl g alose 10 (g 09,5 58 52 38 i g S0 ol
ut‘z‘.u“‘:‘.l s al> yo 50 5 Vb i pun o il BLLbL 3 (50t Dlie Lolilen Husalls (Gabos o)l s ol B : “gw f‘&‘ (o o
PVl g amdgo (2l a8)bSy Culex (b |y Jaie (55l 5 (thu ( Dlae Collad 15 (oo dlily Syt ol il Wy o ..\JL.),
Co. o . . : OV O
il J3 gy (slacid ol 3 €59t al>ya s R0lS

*

ol 5" ool Lidglge o0 S5m0 319 (o0 S lon (St doddo
alas wijls sl slage- by lacsles 4y Jy sisun
S (el a5 4o ol Al so (55950 |y g0
G ol sl g5 Jor 15 5 S5s0s0 Jelow oo e O e &zl D5y oy 4 el sl 5 by
s izl (2015 I G5 comgn iy o [Pl e B2 oD G DV e AT Gl | 25
Cilyo gloaiszp il ooy Sa0 4 hialle Sty ptaliil  ©F 0 9 ST il Sy ol P31
kS 5 s58ige Sloypm gy slass p gl a5 el o lagBd e el ol S
g Al amoso b ebicons |y ol clooolyls s aialls Sazy S50 oo 3 JLLFL slise oy om Juaie 0 g
118 ] Mt g a5l 8 dy s gl ol el [1 Y DT g el 5 (Jludlin s 0 oo Siglseons

Canrisg Sgupe lggaly (2als cledy laiall Comaz i3l

)y okiuy g #

PP KEPRWESRIXY

Ol claed (laen azly ol of5T slKitils ¢ Sl pole oSl ¢ o359 pole g oy Cay )5 09,5 1 Sl
+AA (AVA) AVOPYAY (il

khodaveisi_h@yahoo.com :aall)|,



www.sid.ir

¥ o)lous . 17 090 . \WAY yliuo)

o s gl 3 K00 o Ktmngsy 18] wlosls (Lt iy b
&S Jolwi yo 1y (5,lo sme gl casadles (4 5l g 09,8
DS a5 aumb 8 aoets g 0,5 358 Ll (Mlae cullad
Oy 4 sl JolS gty caiallis (5 alisgty oalsplonil yoeassy
SelarsS 8 s &y iy & paais aSul b 1891 V] s T
3&5))0 le.fﬁ Lol el 0 e G»U‘J.ol.a.o AS.:.’Z.J.;j
a5 Cowl oad ey IS S e dgaaS (pizmad g Silalllae gl
SN B igd oo Oyt ol olow] ey a5 culil Lalge
Al odss Sy

2 Hhae Collad Slyeis 0)50 j0 SIS Slalllas cogdleds
i Gl ) Cal a8, S0 (el (g al> e
clae B Sgleg s8Il codlad goX dulio 4y a5 o o duad
5155& 9 U”HMG““’ c‘sﬂ)}wjé ¢‘5;|)CM‘) Qsle 6“5'.@.5-:30
J>lye Jald) 3ol JalS 432 S5 0 3,88 o0 ol 5l 45
A7) S (Yoo h) G.lz.:.‘b? Cepw O g (ul...uy 9 &M‘
Ol g (il (g 00 90 (ymr 5iBgely (VWo7) oy
w3

Lo, g3k 0)ly0 (5 gy i Wlgi g0 Ghogly onl b
WS oal)d s Cepu @ulaS slupy & (S moras
69y Odyoly Cop Sl sy sl (gl nlpodle
Coras )8 solazwl 3,40 ‘52510—‘5...49 s dbéﬁfoj|&|
&y Sl plail Mae collad b)) 3k 5ol G 5ek
ras Jelge g (SeilSoge iy Sl 310 j90 10yl ils s’
il 10,951 Slosag Coranl 3l laiadlas (2856l 59

i 99
O ygody a5 ol ghanlive Clibxd gei 5l pol> iags
(slatags, 35 3l chan i3l Sl o plov lalion e
90> lojsae 1 WWAY Jlis o a5 0yl oo Slaay g0 )8
dxal 0585 2] e olftils SilKaga olftule;l jo olo O
iS5 hon e Glyz g atalles oloje |y Ghagly ol sl
ol Il el g gz o0 AdS (] B dral> g ailosls
oz 050 10 g Al PO-YO aialli 8,0 10 Juls gy diges
oy ezl gy & (6 pSaigal g og Al Yo
S b il cogesl sladigal Au3S (6lp 235 O 90
—omas 9 55 Slacs Lo Gy (g 9 03 g p25 ) sl
N3, gyt i Gighy 53 CS p5 a4y ile oS g0l 8l Dlas
oo 3y ¢ Sk e glacw! «Soayg )l oDle b of 3
Szl lp g wolhae Luly (sl)ls a5 g0l 8l (peizpan 5 (V'
LLBISS LS gy ol aiogs aisy9e slagygasl g (i pe5 asliy
&y o ogesl ples 3l docyge;l 1o o8 Lt o3l 51 L3 aiuss
ol gl o 33 lalST aslingls) o8 hagh 0 &8,

A2 L 395 5l (6 it dg7 g Causlin>

A b ely lagSl (gpdy s 5 (K> slaallil
CVRCT- U PO [ SO W O LY IRCHN ISR JURA XVON IR L
Jed 5l alye, slacudled b aadlu of 3l o lapolidl 5.
b el 50 Oyt Julow [AY o] s o 3, 3,
&9 3l logs glacus yus 1o ez ol 3l a5 ol ool ()Lt
9 gl al> o BlH 5o 55 9 oy 003l Dlas g9
e aliang) al>po S 5o i, 9 1o jguSL L (590
DN aisS o oolital (59 ps 9 U cules 33,5 pal,3 (6l

IS wlasslsy Jolhe St @ a8 SYis » 5595
(S sl sl w4y sl (28 0l ) S 0 bl S i
9 oobJer d>ye Job 0 go (sle)eusIB LN Gl Ghals
Oy 1o g lsigal ptali3l 1S o L a5 €l gl
25 O slyguSlE (sudsi ol a3 b aliwsl ) Jobo 5
Oyl ol o o0y s Hlaiallis 48 el ol porr sl 3ol Jsbo
Shiedles (g (5> iy 0 JlowuS g 41 Jlums ploral>
DY Y] ol o onalin 3 pllos

395 ailjg, (S5 slacdlad laialls ol asuie 4 sl
Qa3 g plaxil 5l o8l 4 Coad (Wl (o il o ],
Sed g0 S Jozo! (2li3l o litsla IS ploxl 4 a5
Ol WSl (555 Slglie dipe gy 4y &S (Slalllan
ayjp (doly aliee glace w o lels a5 wias o
Sl (yScan 42 51050 5oz ol Bl dy Copns (5 5L (Sllie
S5 g Slplbie b alS b alaly (a3 Job o
wsp Jle 9590 10 (SlouiiS il adgs gn Ll 9d 0dys 98
9 Oy iy Gl S 0I5 a9 platalls SV (Selplie
Jole S lsieay ]y Sl odde W colidilon o San
18] &los 5 8y 09l

Ol Jolpe b glios plail cdlae codlad glacglas
9 48,5 )18 dualie 9590 plles lasalles 5 (llgzr G 2850l
S yu dad (8 sigbiw] dileo al> o yo oS Canl oals )5S
39255 ellienss bl 1) (6 ity Ceallad atallis 538l
Ol b dnunlie 5 Ll 150 (gm0 31 0iS g0 obunl agilgus 5
(b S e 5 ullide uginng SMLae 01 6yt Collad
a0 LS gy (3850l 50 iyl il 9 Siaogl Jo e
Jolie o iy oolilen | (Sl (Dlae collad ¢80 0l
sobilen 55,50 Slalllae [VF] ol atallis 0 6315 g b gmo
daglite 13 (5280l g ol (b lasallis po 1) (g it (Dlae

1. Initial stance

2. Terminal stance
3. Push off

4. Paterson

Yys



www.sid.ir

¥ oylosds . 1% 0,98 . WA (yluso

3,401y Lilliseo (GLACE o 3 hiadlus g ) Ulga coat 9315 uaiogd i 31,5 g1l0g ST Cuaflad 5g8U] dunny Lo

o) e 83 58 Jalo g s (ASDISS) 17 po Sty 0
L anl90 byl Jelow oygasl 51 Loyt alio ol u0)5
({28 yoly s yuw) Y x (i 03)5) ¥ 50045 8o (sl s a5l
903! 5 ilFgs (sladuslio jalateds 5.5 dnlslyd 30,5 oolii
a5 3l oolatl b o Judoos g 4y 5205 aulS .o oolii] g5 s
&3)9‘..\.1 ‘bl.'gv.?‘ P<-/+d 6)‘° (s cla...:)oj SPSS )}5‘&3 A

taazsly

olaiedls g (Ulsar cps (Siboe 2l g S ol

5 ollg> 08 uSlw Jlw PANENA 5 YOIFEFN CusSay

CeSleo g i Sl VWFAZAD o WATEUY (o ey ylaselles

oz 50 091 0,55l Ve IVERIP o VRIFENT o s sl (50

4.1.’>}4 dwoyd 9 &Ml =\l:>,o duwo yo sté)o|) Ces s o)Lo.ia

hdiadls g lez cpm 80l alie glacs o e
ol 005 e

G503l b il g Judo yg03] 51 ooli b laosls Juloes
9 Om oR)ely lacep o giae Sglds 09 5 (Sl o)
sCaé)‘sn )UéS.J as d.t;ul.o.b @‘ﬁcj)ls (P< ofe A) Y ‘5....\: 03;
9 OIS (bl al>ya 0oy 09,5 9 12y Sy L
el 93] 5 g <l Gl g o
Aoy 43 (5 I e iglis aS ol oyl ) S (6 5u8 03Il b yulls g
I ‘SLQCA:)“ 5° uLuJ,J 4.19;4 doyd 1 g ‘J:.\.:l:.m..i.‘ 417)4:
(P<e[+0) 8,05 092 aiallis 5 il cyas

Sl 55%e s pSoail b aaligs Gl ly elos (a5l il
NSV ojled Jaaz 0 oil) (laiess <Hac RMS (ow)p
alae RMS oo co oylid Jauzr cpl a5 jsblan .cusl o
oL Ty oo sine glis SodSs b ghiedlis 5 (Uls> e,
S sie yobayalae ol Codled (rizmon (P=+/+ FY) Cowloals
Y (P=+/+ =) 035 o33 (cymo 3l Jitans) ey b
oy sl Alise RMS 55 ety g s slilas 1 &S sl S50,
(P> ]+ 0) el 03925 5 ixo

Oblex soily lategs cHLas sudy g RMS  j0lds
olponrdy pdoly abides Jolpe g bosw o ool
Seilads Cyp0ts (S5 (gl 5l oaliial L) godigo sloduslin
0 ko ygual a5 digS Lot .ol 00 o S F U Y (sl pyguai o
Al o > el e, alie RMS wos o i ik
55 bl ails alopo y3 g AT S o ol (sled
W.(P<‘/‘\)CM‘C)U,?)’lMOA“é)ol)sLbCAﬂM
alac u,{‘ RMS WS o0 OL’.‘J o) o)Lo..fa pyas ASJ#QL@Q
Sl soby (3 y0ly S pus Gl by (s 09,5 93 58 5
Pl V) 0l oo 2l

alac RMS 5 s wdd g0 Lid ¥ Jodo a5 jobylon

Ol ol&ils o Jludl gla jiagsy IS Jguol dieS Jaugs
A3 g

RMS jlads g Jiiume (sl peiiio (lgicds (380l S pos 9 (o
).E.;)é 4\.'2.“...1‘5 ‘5LDJ:\.&:A u‘,.«.CAJ 9.:‘) ‘514&@90 CJ}LAC o..\.‘fagsxx.lo
owd 9 C5 > Copu JFS lp poigite j) wad aS
A ool oilae S Sl culled cd (gly 315 g0leg yiSI
93 ey 9al Vo eSilen (@2 p0 S s (g0l gl
OeSils 1V F] Wi (e (VYo 7) oy 9 (Ao 7) S (V2 7)
O 3 oSlee (85 L lacee juo o Gy 50 alze j2 RMS
OgemilgiS Slolgiin b gillas 1o 25Ul Joeo ol Cewsddy 4905
Ve by ooy sloog 28Ul (il 2 0 (s iz
Sl iogs ez (gl0g S i 45 U, J5 53l sl
B

wd)5 )las 4 e gleo Y 09280l 90 (s 3550 44 35 o alald
e 359 (yeead yglaiads alali (1 yige S 3l Lol 6 s
Alln 9 ks 5 558 o S o 5105,
830 )5 60l cdings (ygaunnilgsS 3l 00isS oSS &8l 0 45" (6,50
&y donnil oT g0 § 2ol ot yanss Jore oy Al
Codlad o ol JSII 5l eyg) 5 00 0 (LI Carngy 0 ,SSL
9 Lupgen (pwgd o Jycul; ODlae (S srn S
(Yo7 oy g A7) QS (V¢ 0 1) GBiilogs s yun 40 gligo
Jeed 5 59y MES+ ++ Joas EMG allls 1% olSzus0 3 oolizad b
SS90 Ve e e (g pSaiged G5 8.CES B o) y90
iy Sypo by, JalS a5 2 S b EMG (ala JuSus
e 50 JUED alyo O a3 (5380 a5 2 S ol 0l 2
S 5 Mlug ghaob M bl Gleb b
Jro il sl (VAAY) gy g 31205 o €
J>lpe 4285 52 S s g (B0l 45 2 Sy o0 b 380l
B e o9 JUEST Al o o gy ol pobasd 2 45 0 oolizsl ciliea
Szl alo o oy ¥o BV sl ailie Al o o V-
oy YW I Pe g slal al>po o ps £ G e ioliny!
B AY logs gzl i yo 5 0oy AV b VY g diles al o
Ival sims so JSias 1) o300l a5 12 o o ps Vo o

RMS (ol (s 5 Wi (g5l st cdulin (gl Loosls
alae lon RMS jlade y o8 joly caspus yo o alae o Codled

5. SENIAM

6. Loading Response
7. Midstance

8. Terminal stance
9. Initial swing

10. Terminal swing
11. Perry



www.sid.ir

¥ o)lous . 17 090 . \WAY yliuo)

(Mi’SD) uLu,S dl>)a oy g U:.%L'J.mg“ A.1>)n oy so:\.é)o‘) S s B J’-\?

gl dls o duo 3 At dls 5o a5 o 4l y s g
(7 8015 482 ) (7 50!y 4652 ) (m/s)
el olls> Olollw olls> Slsolln olle>
yyEy YY+y SAEA VS MovE]ye VA4 A sy
PEEY YELY e FEiy YVaz AN VYAE-[ND Vool Caspus
Yoky yEEY sots FEEY YV2ETAN Vizz A4 Catpus
-y VYA —[#A F oslf
N 24 -IM <IAY &P e pedaus

Wlser (g2 soms alae RMS 5 a0 0 (it (S5 905
YDV ey o Laid g bl ailo 5 (59 Ji! Jo e p0
GIEY 1000 P+ 1) e il ) 208 55 sina pobots
alae ol RMS was oo ol oY pgal aSila oyl yiogdle
25k eialin] dloye j0 (8yely S Sl L (Ul
2 plugi al>pe p3 Jy (P<A1+0) wl oo (2005 (53520
(P14 8) dlygo Ll e yus el i 09,5 90
RMS s co o)lis ¥ o jlads Jguz a5 jabolon oyl iogdle
99,15 o sime Sglds KpaSy b lasallis g g slBgo alias
69y S sien il ey )'“ Jae jsboty o 500 & lsty
3| S jobody 55 Cas yus 53U (P=+/+ YD) 5 ) aliae 0| RMIS
RIS 3y 5y aloles 1 Lel(P=+ 2+ 1) il o itne oo
W ai a5 dig8 ylon P>/ 0) Cancd jlo gixealias ol
dod 39 JUE Al o )5 o blez olEgdlnn RMS comd o ol

3,0 3929 (5 lo e igldy larell g llez Sy e
(Pl o)) ol I8 Sno 58 a6 yus 3315 ¢ sl yrogdle (P=+/+ F)
O ol o (5 I8 sixa yolbty o gioga3l i yusgo RMS
o)uﬁyaﬁ' OLC)U@‘) so,_\.:.gu.b.(P=’/’A) C,d)f)‘).g ey g
Ao 8 laiadles g dlae RMS o5 cuslayy Y
OUlszsl ieS o gine sobots AT Loy g Sl
a5 apd o lid Y ojled poal uizmed (P<e/+)) Cudl
Ol 38 I8 e yebody 48 g0l y S g o381 Ly aliae 5| RMIS
.(P<‘/‘ \)“\"l‘»’&s"
QPP o 4lae RMS (¥ o)la.:b J}JD' SleMb L)"‘L“")"
P=+1+Y) s)ls (g )lo sme gl [ Kp0SG b el 5 lils>
(P=21++X) sl s gine ey 3 Jiwn yobots 35 ut pos i
g dlae RMS 1 Sy g g Solas 1 (pizman
L Loools goa3g8 dunlio (P=+/+10) cal Jls sixe Lo goge3]

o5 latags cae RMS )5 (ol 5550 5nSoilail b dnlygn il fy Julows ulis .Y Jgiar

Jis) yladie Fo,bl O ygizne cpudile S3l 4 s O ygdone ggotne i e CMas
o[-¥Y AY/AVE YYIAY ) AYY/AY (o 09,5
oles) Y/AsY vi/ay ¥ FY/AT by Cs e,
<I¥FY \IYED YO/AY ¥ viisp X,y
BN YA/ YOY/NY \ YOY/NY s 09,5
ole \F/Y \A+/AYS ¥ YAV/EO 0y s Sypg
o[+0 A7 YE/¥A0 ¥ FAA] Xy
<[+¥d \Y/IAE OFV/Y - ) OFV/Y - s 09,
ofeey Y&lo. YYS/AYD y VYIS0 OByl cae g Sy
<[+\0 Yoy W/FAD Y /¥y CapuiX
o[+¥d Aoy YY¥/50 \ YYY/so e 09,5
oley YEIY a/sA ¥ e yely ey N
o[+3) \YIEY YAVIYDO ¥ AVE/VY gy

ARSI

YYA



www.sid.ir

¥F ojlous. 17 0590 \YWAF (yliwno

5ol s S g 3 3liodlw g 3 Ulo oyt 915  Sluaiingd CMAE (o815 g3Log iUl Calad oS gl

Cp 45 Wil oles LS Slalllas i S o Jl ol b
LYY Y] ol g 51 oS YU &y Jlo Vo ascallis o438,
Az lasallis (28 j0ly s pus o gima LS K0 o Kingly
G Gleen (e 4y o | SlSk Mae glaoy
3 il 3ol YL slace o Lo LYV YE] wilos S
Tobaw 5 (Said Cadlo &y (992U s Wi ) pol> gy
oS ol azdly 3 55 Kos (6, Kty 0 Cornad LT (VL cllad
Oise Vs b st (bl sl s Jlab ol laiallis
Sl e faillis (538 0]y (6950 s g a3 00 (L3S 300
Sl s b 03l b (g pdyeillanil g 0,08 2alS aes ity

IVYT T 28,01, 208

P ohedle dhowly collad as ols lis pol> ing gl
Otalian] oo al> o 5 9 A7l ae poo 53 haltuns] sleal Al o
Sl (U9 51yl (6 Jo i 9kt (1230l Slacs pos 40t 1
6)‘%5‘“ a9l ely S Gl (g 09,5 93 52 50
el SU (s laellis o Wlgi g yal ol oo il
Mas s &Sz il bloz 4 Caws yu)lpz Slae
Olyee Sy g ot SET (gl htalls b 05 g0 copms abogs o
i aloeil (g g G ol 2508

s [VEoV0] o Kingsy 5 sloaiily b i ol

Ty

terminal
swing

imitial
swing

terminal
stance

loading mid
stane

respEnse

-] Ol O l_'!,LL'..pJ'-u]

TIT 4

il i

Lol d(P<+/+Y) ol (ylaiallis 3| 58 (5,l0 sine yobods laces pus
oylads Jouor oMol 4 a5 b e 3 yaady (P<e/+ ) Col
yobay alides loce pus (s dlie 0l RMS S g5 oo ¥
¥ oojlad pgat aliz > ol b ool glise (gl Sine
g cad oyidyoly lusgs Al o ol Lacglas cpsl e g0 Lt
ik a3 b iolis] dl> e 48 alae (3| RMS o (P>+/+0)

P<1+1) 0l oo S2al38l (6)l0 sime yabods o328 4ol

&

AR

-

Glaiellis 9 llsz oy wolds a5 Sl i pol> Jimgy guls
25 g dlopo o0 5 bl Al 10 duo)d (e pos (e
Szl b e s IS ine iy ol e (glacas yus
Srebllel Jiwa VYA ¥-] ) Kings S,
s culled b@glis o pl b ool (a8lioe [YV-¥Y] Lo
Sogls a4 olgied by Aaghy ool ) (e slaog,S (e
Sl 895" 98 (2 (PR30l S8y Ly 801 S (5280l S pos
Cerdgely S IS Fe Sglis pas i lid (gl Sne

LV VE] ol ) lalllas w8 g0 ols 5 ¢laiadlis

L

r N . .
Sl

il i i

terminal
swing

initial
swing

loading mid stanc terminal
FEs ponse stance

I WA s OV ces O G

el Jore 53 ayged p0iS ) RMIS dyliin Y jugua
Shaalls g (yUlgz cymr gl e ylaialls g yUlez oy (I
Yoo ghe o gt ik calides gldces yu (pm (@

Ve g Ae oy Coglis M VY g Vor oy Cogli cm

A 4188 L5 0 P<efe B (g ls pae rbans



www.sid.ir

¥ o)lous . 17 090 . \WAY yliuo)

i

Sy pgd Basd 2l RMS

YIE AR

loading mid  terminal initial terminal
response  stanc stance swing swing
Eom,’_ Do'.&n’l.w
A blg>

OPSURIRSIIN:T SR O P I PYCSIORRY X PRSVIRY UGN WG 0K
dad 40 (59 dl> o Do lasellis g clasedlis 5l iig A+ Y
Lacglas ool sty s bl b sgliverglipd Colled o pos
b dlae ol & bt SilSens (slo i b o (Soe
SXtmgs DVF] sl bgpe wiS o il omb iy,
ke dlae o5 wlosls lis  SilSaga (g3l o 3l colazul
93 9 ol 9lB55 5| Fneo sl 45 59y 0 dlaieSy
5 gn i ! s o JET 53, (g5 GRS lumieg
b ol alae g glBgs aglitie  SeilSagas o Sloe pizon [YV]
IYA] ol oas ol 8 %8 () Kty dawgs gl 3,
s gligs alac a5 sl ppl 5l Sl Lo g gl ool b
.M@Lbabjs)‘lﬂ)o Iy 095
i g Cyaw e yus Juodd 5l lolge 45" ilools Lt lallas
st il 388 (380l chlina (slalns (59, il o0
e 5 Sz Blogs slaces 0 (380, slaJse
ol ol 5 slasls sleyl sl GDLAG W@‘}é‘@ N
aseiie B ol wledls (yLas 1y losgs 56T 9 (g9 pbas ¢y
o iy J) (Holsgs (slace sy plg o8l 45 wlodges
Saxs 9 bl dloye bl 10 o5 5 o) jgutins] SDlae

12. Muscle Synergy

B =
Al obly toe
via ] Tee
WY i o
ot
NLW

terminal
swing

initial
swing

loading mid stanc terminal

response stance

/A s O (= 0O /Y- =y

ey e 8 (i y908 upunsls RMIS alin Y paguad
Olsiadlis g llgz cyas oglas e yloiallis g (Ll cyuy ()
Yoo ghe gl i calizes glaces yus (s (o
AV gAe s oglis s VYo g Vov oy Coglas :m

g dileo Al o 3 a5 wilos )5 LS Kty K00 Cuizmads ol
oy VO, clacallis gyl y dliae 15 ol e o il slel
8,31 a8 ol olis ol Kl cpizmen [YF] cod llg> 5]
Lo )9S LD (59565 2595 3l e P393 (sl yos 13 g
PR LRrCNDESIERNK. SUN 0 JC W oW I N I JRCOWE J
olis otmgss 8 o)Xt [V Y o¥#] aiss o oolizl (g5 it
P50 bl Glizes ol 40 lasadle dlhcud) a5 wilosls
als it b oulpedle [Vl el gz ) 5 led e poo
5 Olwe sl al> e o lasadle )y jegs alae RMS a5
s 525 4o clog (llgr 5l oS (5 o gine yolots A7, S oo
IVEaYol ol Jlosan L3 o Kiwmgs, slaasily

37 [V'&" alac C,‘.&Jl.a.e u‘u.\...oJLu QY7 & O:..“))o‘) »
by 4 o Sl iles 5 39 JUil oo (o ) 6
Casl Y00 (6 g oot &S Sl (il 5| Sl gulis ol aiols (yLis
Ol S Glpz 9 9 et e jgucinST G5 Gl 5
8590 Mo iz 9 [Y V] il 330 SIS LM o Jas alae
19 s Ky jnan culad 4 wilaxily s o) Kty ol ab
St YU gt s o 28 0l) liwsl al> o b lacadle
IVE] e iy

Bt s dad 5 (39 JUil Al o 45 oy g0 alise o lad

I



www.sid.ir

¥ oylos . 17 095 . \YAF Lo 8,0y e (SCE ju > kel g (yUlga: o 9313 Jualiagd s 1,5 9l0g Sl Cuflad 6o5U] s lio

FIY
o #
Y/a obls> i
YA 4 [ ]
AR .
V¥ 4
%) .y
2 B0 i i
x el _ = = = _
‘3; b TIT -
‘3 '/.\,, vio J oLLLa.!L... e
2 YIA -
avy Y 4
B [ R4
?5 V¥ 4
i ; L M| e e
i loading mid stanc terminal  initial terminal
response stance swin swin
s JyY- p g g
\
; IR SOy m lyA TRROV-SUWE B VA | SRV
)
\
\
oyid ol 1ye 30 ugiadis soms RMS dislio Y 3
loading mid  terminal initial terminal oy e 5o o " e
response  stanc stance swing swing olsallis g Ulg oy oglis st lasallis § (Ulg oy (A1
Neo SA' w&sw*ﬂmsbwﬁw(u
ilibilgs EXNER Yo g A Coglis s VYo g Voo oglis i
¥ al A =
i g
S YA bls>
v oo
VI 4 *ge
<Y 4 fﬁ
| ek s S &I
v y *

YIF Shoaells

f?ﬁiiﬂlﬂ,.xﬁ,.xm

loading mid stanc terminal initial terminal
o response stance swing swing

g b b

: i il e )5 sseaiSs s RMS duslin F yoguas
loading mid terminal initial terminal &)o)&ﬂ)éw. ’ - f""’w
response  stanc  stance  swing  swing el g o lg (rr aglis s laiallis g GUlg (e (I
.\..5/\.&05&:*.&1%6&@,»&(9
ikl | 8 ,Ulg> O ol-.\.'\..u.ﬂ-wl

AY- sA‘ &C)’Lﬂ}':*‘v‘ 9\“ &3.305&3:-



www.sid.ir

¥ o)lous . 17 090 . \WAY yliuo)

Ldlpinbiy 9 Y dga0%

N Coiz Pl adllas 8405 waidio Ll gl 8429 b
GrSoilal ey ol pol> gl odes slacysgaze
(COP) b 23 55 0 el 3 3 e Josl e slagyes
SOl ae; 3 Gisie 5 (oSS Sl el o0
gy 0 45 WS Al el 5 Gllg (28 el (SeilSage
8,55 B dalllae o 50 il>

o)y SiEmmwy O Wlgige iegh (nl slaaidl
Witad S melail Glupj &5 (S o orae slo)Sgle
s Sl slie g o0 (FLS i epal progdle yled ol 5
G:S)’_ns?“‘ alises ‘5L:a6]:fo)‘|d.3| &9y o.‘:.é)ob Ca yan CJ;‘
o o5y ol b sl Ja5eletly Comenr jo oslitd 3590
Ol 9 975 Sl g slog s g 95 5 ceud Juolia (Thuw (3.8
Ol K begs 4 il g2 a5 adb oy (it Slalllas o33
03,5 o dlgidin dieaddle

198 9 S5

Ly D lyie b (gl b S il i8S allie
e Collad clagSll 62y 05 (59, (200l St 9 o 4
Ay s ol (ylaen g ool o] olSiisls jo & gl sl
o sloanja el sl e asly oodlulaljl oliils
33,5 (o0 S (gl (6,2

&

[1] Hortobagyi T, Solnik $; Gruber A, Rider P, Steinweg K, Helseth J, et al.
Interaction between age and gait velocity in amplitude and timing of
antagonist muscle coactivation. Gait & Posture. 2009; 29(4):558-564.

[2] Pereira MP, Goncalves M. Muscular coactivation (CA) around the knee
reduces power production in elderly women. Archives of Gerontol-
ogy and Geriatrics. 2011; 52(3):317-21.

[3] Beyrami M, Alizadeh-Goradel ], Ansarhosein S, Ghahraman-Mohar-
rampour N. [Comparing sleep quality and general health among the
elderly living at home and at nursing home (Persian)]. Iranian Journal
of Ageing. 2014; 8(4):47-55.

[4] Niktabe A, Shahi-Moridi D. [Creator factors of hip fractures in hospi-
talization elderly in Kerman and Rafsanjan hospitals. (Persian)]. Journal
of Rehabilitation. 2001; 2(6-7):39-46.

[5] Paterson KL, Lythgo ND. Hill KD. Gait variability in younger and
older adult women is altered by overground walking protocol. Age
Ageing, 2010; 38(6):745-748.

[6] Faber M, Bosscher R]J, Chin APM], van Wietingen PC. Effects of ex-
ercise programs on falls and mobility in frail and pre-frail older adults:

$lp Gl d>ye Zl 0 (Sl g boygusls dl
s [N Y] a8 o 00litias] (69 iy 9 S Calos 10 S pnl 5
anl 8590 llez 4 G aiedles Slios pladl cdle oo
S G55 g5 3l 0 Dl s 1] el ) Sty
WS o (608l gt o cyolisl acly a5 sLilazill ablie g
35 Jolss g0 Pl g (55 aiels (28l s ety
s 2leiilon Gl il 51035 g sl Lo SuidT 4y ey
enlpln IVl el Sdglie anze il il cdlac
by 31yt lotallis 53 (528 ol (Sl gulin aiy 3o S g5 oo
o ¥l wlos S 0l 55 51 slastmghs |y (slaonts (s casl

LVecveoYA

e oolilen S5 Gliion (ol Gl @l ool
oo ( By ol Gllaz 3l i el o g5 Jaie
&y ol Jlin,ea Sy Siay oy SRli8l b polidilon s
S8 Jobo 10 Gl ool stilbin (Soledon el  Je
olts gl st Job 48 65V oolilen 5 95 lizme
SLilemiss gialy (380l o ladasiz iyllsg 15 wilosls
Y] calond 35 el Sl plasl odlae 8 ,5YL
Gl by St phal ol o) Sizagss [10: ¥
03,8 myzt 1y aly 51 538, Gy 9 WU o 1, ploe o8l g lasalles
Slaadle o oy 9 e gl coliilen a5 wilosls Lis 4
g1 5oz o3l 51 3L VEAT 5 AVT, cass 54y

by s gl 5 olilon oy it alal (rizran sl
Oan ¢ gmas 3 Slas g ©)ad ;0 (ialS was so lis 45 wis S
el 5 ool Ll ey ooliiilen o tilsdl Juloay e
JS b el o [¥Y] il (Sdlins sl Jobo yo o
U195 slylo acallis & a6 iy (oSl 208 yrassy
wobilea il ol DOl ol oads (358 iy Jolas
JrS g8l oy lp 60978 et Conl (S (e
i (S g5 S (al b il s a3l ol ey sy
JAS 89y (Hlae Loldlen siie g Cute Sl s ol
sl 315 8 y90 yzeangy

S5 o

oS o9 o0 bl (piz pol> gl @l 5l (M5 jsbay
o Juade Skl )3 (b e Loldlen sl haiells
ol & bl aian Giali] alle al> e j0 Vb oy o
S el (alS g Jade (Jd g syl Gl 50 ggdge
s Ll e el ool Pl g g0 uSaie o
ol o claialls ;3 (553 s 3 sy BLe ol
Ol sl s Coul (e VL slace pu o (80l 4l
G plarells el 0 anbs joboas &5 ) sl guacinS]
VTPUVINE | 7.9 (5% o § JOE V.S

Yyy



www.sid.ir

¥F ojlous. 17 0590 \YWAF (yliwno

[23] DeVita P, Hortobagyi T. Age causes a redistribution of joint tor-
ques and powers during gait. Journal of Applied Physiology. 2007;
88(5):1804-11.

[24] Kang H, Dingwell ]. Separating the effects of age and walking speed
on gait variability. Gait & Posture. 2009; 27(4):572-7.

[25] Silder A, Heiderscheit B, Thelen DG. Active and passive contribu-
tions to joint kinetics during walking in older adults. Journal of Biome-
chanics. 2010; 41(7):1520-7.

[26] Liu MQ, Anderson FC, Schwartz MH, Delp SL. Muscle conttibu-
tions to support and progression over a range of walking speeds. Jour-
nal of Biomechanics. 2008; 41(15):3243-3252

[27] Stewart C, Postans N, Schwartz MH, Rozumalski A, Roberts A. An
exploration of the function of the triceps surae during normal gait us-
ing functional electrical stimulation. Gait & Posture. 2007; 26(4):482-8.

[28] Mian OS, Thom JM, Ardigo LP, Narici MV, Minett AE. Metabolic
cost, mechanical work, and efficiency during walking in young and
older men. Acta Physiologica (Oxf). 2006; 186(2):127-39.

[29] Hortobagyi, T, Finch A, Solnik S, Rider P, DeVita P. Association
between muscle activation and metabolic cost of walking in young
and older. Journals of Gerontology Seties A: Biological Sciences and
Medical Sciences. 2011; 66(5):541-547.

[30] Larsen AH, Puggaard L, Hamalainen U, Aagaard P. Comparison of
ground reaction forces and antagonist muscle coactivation during stair
walking with ageing, Journal of Electromyography & Kinesiology.
2008; 18(4):568-80.

[31] Hortobagyi T, DeVita P. Muscle pre- and coactivity during downward
stepping are associated with leg stiffness in aging. Journal of Electro-
myography & Kinesiology. 2000; 10(2):117-26.

[32] Nagai K, Yamada M, Uemura K, Yamada Y, Ichihashi N, Tsuboyama
T. Differences in muscle coactivation duting postural control between
healthy older and young adults. Archives of Gerontology Geriatrics.
2011; 53(3):338-343.

[33] McGibbon CA, Krebs DE. Discriminating age and disability effects
in locomotion: neuromuscular adaptations in musculoskeletal pathol-
ogy. Journal of Applied Physiology. 2008; 96(1):149-60.

a multicenter randomized controlled trial. Archives of Physical Medi-
cine & Rehabilitation. 2006; 87(7):885-96.

[7] Mau-Roung I, Hei-Fen H, Yi-Wei W, Shu-Hui CH, Wolf S. Communi-
ty-Based Tai Chi and its effect on injurious falls, balance, gait and fear
of falling in older people. Physical Therapy. 2007; 85(9):1189-1201.

[8] Tinetti ME, Doucette J'T, Claus EB. The contribution of predisposing
and situational risk factors to serious fall injuries. Journal of the Ameri-
can Geriatrics Society. 2003; 43(11):1207-1213.

[9] Niino N, Tsuzuku S. Shimokata H. Frequencies and circumstances
of falls in the National Institute for Longevity Sciences, Longitudinal
Study of Aging. Journal of Epidemiology. 2000; 10(1):S90-4.

[10] Akbari-Kamrani AA, Azadi F, Salavati M, Kazemi B. [Predicting fall
risk in nursing home elderly using two functional assessment methods.
(Persian)). Journal of Rehabilitation. 2003; 4(2):45-52.

[11] Neptune RR, Kautz SA, Zajac FE. Contributions of the individual
ankle plantar flexors to support, forwatd progression and swing initia-
tion during walking, Journal of Biomechanics. 2006; 34(11):1387-98.

[12] Roislien J. Skare O; Gustaysen M, Broch NL, Rennie I, Opheim A.
Simultaneous estimation of effects of gender, age and walking speed
on kinematic gait data. Gait & Posture, 2009; 30(4):441-445

[13] Hausdorff, JM, Ashkenazy Y, Peng CK, Ivanov PC, Stanley HE,
Goldberger AL. When human walking becomes random walking:
fractal analysis and modelling of gait thythm fluctuations. Physica A:
Statistical Mechanics and its Applications. 2006; 302(1-4):138-147.

[14] Schmitz A. Silder A, Heiderscheit B, Mahoney J, Thelen DG. Differ-
ences in lower-extremity muscular activation during walking between
healthy older and young adults. Journal of Electromyography & Kine-
siology. 2009; 19(6):1085-1091.

[15] Konrad P. The ABC of EMG: A Practical Introduction to Kinesio-
logical Electromyography. Scottsdale, USA: Noraxon INC; 2005, pp:
21-28.

[16] Matheus MG, Julia GR, Thamires MN, Marina P, Danicla CC. Im-
pact of Aging on Balance and Pattern of Muscle Activation in Elderly
Women from Different Age Groups. International Journal of Geron-
tology. 2013; 7(2):106-111.

[17) Bahatlouei H, Nodehi Moghadam A. [Correlation between Body
Mass Index and Postural Balance in Elderly. (Persian)]. Journal of Re-
habilitation. 2012; 12(4):54-59

[18] Perry . Gait analysis: normal and pathological function. Thorofare,
NJ: SLACK Incorporated; 1992, pp: 224-226

[19] Arnold AS, Schwartz MH, Thelen DG, Delp SL. Contributions of
muscles to terminal-swing knee motions vary with walking speed.
Journal of Biomechanics. 2007; 40(16):3660-3671

[20] McGibbon CA. Toward a better understanding of gait changes with
age and disablement: neuromuscular adaptation. Exercise & Sport Sci-
ences Reviews. 2006; 31(2):102-8.

[21] Winter DA. The biomechanics and motor control of human gait:
normal, eldetly and pathological. 2! ed. Canada: University of Water-
loo Press; 1991, pp: 94-99.

[22] McGibbon CA, Krebs DE. Effects of age and functional limitation
on leg joint power and work during stance phase of gait. Journal of
Rehabilitation Research & Development. 2002; 36(3):173-82.



www.sid.ir

