A VO B0 (slaamivs ¥ o Lot ¥ 0,03 IPA0 g0 b o by g Kl gy dlea JSB

W5g> ST L ol yod (58, ol 45 Il ind g5 olaiellr SHas Codlad

WAE/AYO Ll VFREVY il e..\'g.?

-

g alb Lo e SobslT gl

) ) TSRS gl Lo e
e Sl pliil olae e o S o lid W 50 ST ) skiens SRy cpl il

A5l Jslas cans glls Ol s 385 el oAl (555 i 5 SCw 50y, S
i o . o ) ' 33 b o8l (3555 ek 5 Sl
LJJQJSCASJJQSJJL;JK.\:Q}A)‘ uﬂb‘jg}}wwdbbmbéﬁr' Jﬁj}iw‘)J:Lﬁ&j) "J.ﬁ“W‘M‘QﬁJ‘ibﬁbl}‘W

f"b\ QM C»:“Jd c&km LSLQJj)‘IQ] 9 A\ BTS Free EMG @‘;ﬁ}jz‘ﬁ\ bK:w) )‘ nDU.L'.w‘ AME “}:‘:.j')} (‘}J‘;}JJ‘JC&:”J A}j—f o
s oSl (s e le 5 S S
LS‘J' L 6;0)\.)»;‘ Jbu -L'»ij.) ;ﬂ.:l.(; Lv e‘JaJh QS..Q) eb 3 Jlﬁf OS.%) o\) BE) QK\JWSCASJ«-; JL’»’?J Oyl gl (Al
AT o8 31 ety lai= ol sla il 6 Sesll 5 ol pelS Jorl o b oo Dllad pes
Solssme o L Repeated measure 2y, L oledbl Jlo 5 42 Al o3lizad Vicon S ~
L rL>u‘ P <o/e0
&‘P\jé}\}ﬂrgwﬂ el o ge 8 55 (ST (gl 21 Lol o by ol aS 515 QLS zb aaidly
o\) 'lﬂt'.\j’":’ BE J‘Jilm\ “-L>)"’ BE QM C,.:de [GER W W <p<'/'o) L f@ QLA) 9 )\JJLI“J' QLA)
Solssme ssbas sale by oy 4 Ll ol e s B Sl dlas g s W8 IS L g,
PUESIH PN ;:._J.QJ:;U Cosd oiin bz an ja js OMae b g uu0be Ll (P</e0) 54 S
(p<r/h0) 5 S
E) Lf’b) —L}.)Lﬂ_? 6L&J:;L2A BE LSJ\:)’(’@ 6}@\ J:.:x.':' e 4.3L§)> g_.d,:lg.? L: a‘fsuﬁ Qll.é)o\) 6;4@_&.
BURSLe- o TRV RSTCE, W-r GO | P CEN ARy L SO SR I PSS PYV- S0 Y | K CON [ W WP GO | Y
J S ol 50 5 6l 55 LSS (gl l 4y o Al e ol gl sinsOLES S8 53 LSS (gl ol i1 (250 ot oS i sk
(s pale s S e Sl (s
Al e 8 s adST s Plas 4y 1ls 5 Lsas (635 0 e e Ol gt dgtin s b oKl
Cel e e e M \e e CEs (4 OYIVATTY ;o als
baole) ((Dlde b bll Wl S ‘6)\34""‘[5 085l A E-mail: hamidtaheri@um ac ir
Jsems lac s 5105, S Cumn Jbgu;ﬁfum; 5 PR
S48 qusv.@}_}; (_;LaL.pLEJ 45@[.&@::5_5.0): ‘J‘._.JL*;» 0035
Sl 53 JSCie men Glsan ol ooy ) Gl 5L e b a5 o5 il b= S o gl B ol S
ASJKJh Lol .15 5 42 (JL» Oldlu s ST 55 ol OLA).('.A = bl s | dsa gadlw Ol s 55 (YY) 5508
oy Jo A3l a5 e LS (b il et IS S Sl S s Gl s e s 36l J S (S
2235 )y 5l Vo IS L s Jlseal m sl o, Sl s el e R e S s ol

J Sport Biomech 2016 Sep.; 2 (2)
—
http://biomechanics.iauh.ac.ir



ol Son 5 5l gl

Obls 5l Scims 08 53 S (gl rti;ﬁ Oltadle ol
N 8 3 ST e a3 w0 Sk ol Ol 5 S
shls Oladle as wsls olis o, 5 Fraser .(V4,Y+) 5 ,0s
S 5 S gl 2l s s Dbl 4 co S ol cinss
Lol pl8 5o s clled 2alS pizman ¢S 0 Sins
(TV) 3 8 stalie 55 oSS @ o G855 ST

Sl —alad sla e 53 48 CilSS by Sl S
o 48 s o DS sl ol GBS Iy S a0 (505 plS
J,Lﬂls%fglfy@xwu;ﬁo\mgﬁo_%
.(YY);ﬁ@gw&aﬂb@W@l;ﬂftfq,;ﬂ,uttf
Ll cdews (gl ppl8 5o Al 55 ST Jas o Dok o
0556 Dlids ey 4y 5 b LBl s 4 5 3550 b s L g
cMae oLl 6 S a8 5s CadSS 5l s, 50 3 oS Slalllas
3G by el 0y S plol Slas llad g0l 5
as b S Gl LSS b s Sl G
Timing of muscles) sz odlae o Jlé gluobs 5
S50 Slo— ol la bl & o iaeen s (activity
Sard 5 5w ly anlllan 550 50 DLl i 5 5L
oy Sloy— =lad la e (Ll ais s oo le G o
e 335 0 o5 0 53 (ST Lol jam 3 5 0 S al&ne 3,
st s 850 ST Gl (Gl e S e 5 Sons
i Sl a0l (7 25 5 o Ol Sl s s
YRR PRGN PV ST HUINPR PR TS AP ISP

wng‘,ﬁ)

Jols s cnl bl sl A3l o heo 5 ¢ 50 ) aalllas
GwPower i 5lo 5 5l eslizal b3 g Olhes e Sl lalle
35031 TV Bl (YF) o s Av g el Ol sa=e/v0 L
Sl eslil b e deall ¥olis oS 05 05Y addllas ol 8l
axdlas ol 535l 35555 SHe Uil Ol w2 53 (6 S a0
o VY S sl 3y ol el Vo (VU e ¢l
o= (Berg Balance Scale) S, Jsls o ad il
s aulre a0t O g 3T 0 as 48 (901,31 55, 0Y LS YE
5 5ol Wl s MMSE (Min Mental State Examinati)

(8) 2,8 o 513 by o 5 2
o Bl s CdSS ay, Sheslinwl b ool 5 Sliiss
o 23S 531y s plS 5 sl L il (gla bl
3 piny Olojon o) gots ST 3 sl l s opl so s S
53 Wl ST s e 2l (el s Shes sl )
(00) cl ails b ge 5 S 6)‘314.(@ 5 Pl olallks
S 53 LSS Lol o ()15 8 s 3 o ealie oS
ST Gl s s ST gl sl el
5 st s be 53 CnBy AL e Olalln 3 o5 s S
Kahneman 5 e S5 b p s ST S
Ol 53 (g o o GG w0 msa ol (V) 35 5 o 4 5
o KTl e S A L s (A) ol i gLl
4 2l Sl (85) ) Ak e SRl S e 5 s
o 31268 025 5 ol Lo (65 0 Cor o (S IS
fodsm ) 1938 o 8 50 CadST b e 5 L d AT 0
35 51 45 Aa3 e &) e b s e i IS 3 (6 e
Aad e BL o g Sl osls 13 Sl 3550 1) Sl o085 el
O ) a2l o 538 b (6 e 5y iS5 a4y )51 oS
o 03 W8 5 ST wy s oS Liles S sdalie Oliies (e
ssbaaS Sl ek bl e il SIS L gls 8
S L5 O) e 392 40 @l (5003 2pl8 s 3 SLSU
oL es s Hausdorft (1) u_sb o il gils ol
3 80es 035 LS L o8 Glo 53 20 (5 ek s S 2158
5 Oh-Park - cocen (10) 5,05 LU Pl Oltiedls s b
S Sy 3 el Olejan sl l b ast Lsls 0L 5 O Ses
o8 G gyt 5 Al e 2alS (9ol plE s s
Beauchet s 5 b (V) b o Sl Sos o8 0 o
ol 53 pl8 Ol ool cOltaadln s aSsls olis 5o 0l
ol b b e il Olesan il (ST Lol e o,
OV) diln las e b s s Shas L o8 03 )3 (6 i
CadSS Lol jen by oy 3l 00l Kea s Hollman =W
S el s s Sy S 5 8 s S e £S5
8t 53 Sl g e g st S0 8w f 8 S
S8 53 IS gl 2l 3 epe SR bt e b e
5 S 3 Shas 3 oS Wl S Oy 55 llae (VA) A5

O oplat ¥ o5 NP0 s o e pb s 5 Sl g aloes
-



\ Wl g0 CUSS b ol e o o)y s Jol chmd glyls Olddle SSas b

bl 4 Ll e T s e jed ST (Y il e 05 S
VY e Sl ol Sl 5 (S35 (055 aadss s )
(V) Gl o (55158 A3 4 5 AL
oo sl (el —SlanS sl e g S5 gl —
Voo .= 5 L Vicon T20s motion capture system
S VTV e (lad S slaas S 55 ey s A esli sl 55
TxYxV/0 glas s g ol oals 3 e 3l g e T Cw)l B
Lo 55 o s 8 ad 55 sy 53 038 0 IS (sl 6 2
s S 0, IS Lzl s s Vand osls oS > alesas
bli e oo 18 b 4 g ediS oS (55,8 S5l VT sl
Jiae 3k OBses 2 sl s a3 (land mark) S 5T
Plug-In Gait Marker Set, Vicon Peak,) ¢,lis 5L
B ool sl ol blE ol s |t (Oxford, UK
il oSG0 (ol B8 o HB al  SB
s dlsblie (b S8 Bl sl p e SO
T) oS slad Jsb blras ioman g e Sl Ol il o iy
Jls s ey 5 oo oS Wil s cilg e Sasesl (e
S et 53 05 33 0 U 3 53T LABL w3l 6 S (gl
o oyely (Vs 8 el Solans Cledbl 5 s ol 5 o
ST Lol e 2y 6l (F 5 ole o b 5w 2L o 50w
S 5 b osSme il CaISS ot a5 ol wlS s
(YA) ds o el A sus
3l 5 3l eslial b IS o ot 3l el sy Sl
Cosas SolanS glaesls . us 3505, NexusVicon V. A LY
SNt 05 5l e Butterworth s 5hestinal U sl
Slesla wl b e LS l5aa 6HZ 5y 08 3L g5
5 ¢80 () ol e (sl e Polygon vio.y Sl5 sl
A gl (5T 0L
3 o Bl S (535 tlas (g5, Loy ST s b
Ol (6] L sl 4 b 53 Oy goas (YA) )bt
Cales B8 s xS Ml il Slaaro 55 4dS Las 5 S
el Sl 5 se gl Joes 5ol kel sl (V) s
JSU el any b oy 5 A3 ol 3l 5 sl (gla e 55 STl
by Sl (6 8515 g 3 S el Aoy 0 s sl
2 OMae sla b ol g0

J Sport Biomech 2016 Sep.; 2 (2):

——
http://biomechanics.iauh.ac.ir

Vg

ba gidsejl S5
Mean +SD Sho
Y. Slaas
VYA« £ FIFA (l) oy
\ViZZ==yR m) o8
$ANE £ 1YV Kg)e >
Y¥/7e £VAD MMSE
MAREATAE BBS

.Sy anles ads - MMSE s 5l Kg e m el Lais]
<5 ol cs BBS

Solo a5 503 (YE) W 4 5138 LS aallae 1 sy VY
5 G bl @S sl 55,5 b Al - SSlas
"l—*j’l{)"gj:jtCfé)°b°‘}:—;’jdiwﬂ66})‘b§i-’ﬁj3)j‘
Sl KK 5 Lo sasl ol o jo s 5 eSS 1,

A 25 s g3 sa3T sl JlS ) sba S 05t 5 s e
Sladlw 53 (63 5,8 Usls (6,831l 6l S 5 Sl s
ot o] A e ped Al e 0V E Gl oS Sl el b
el el aze i 0T 5l Shlel ol b 5 A3l 0 8 6
(F calom 0 O3l (Y et S 3o 2y () 2 ol
0sling) I 5l i (8 (i Oy S S (6 i
(/\ LAJ.QC_,.D-LSLAQLC,.LL«:- g_)j.bd}t_,wi‘ (V gﬁ_.udl.a_.;a:
)‘ ;Lf'; &‘ Lf:”:bf (‘\ MJL'I_.«J..\ C,J\;- ‘))ji;.- “ [EYGIEY M
Qw\)jwwuwwyﬁ(\'<o>l.’f_w__v.\d[>-)‘w)
m;.-);\”h L)':}ﬂ (\\ sc.}l:_wa_.‘ dl?'JQJ‘-‘M,OJ-_[J st;
Jﬁsgb)leﬁ)Lﬁ&6}\)flﬁlﬂg)}\—&dd)b)‘j_;(\\‘
l:’.&i d:';) C,-ll.w- Q)Ju d)tmi\ (\Y‘ | nJL’?.w;“‘ C,il.a:- Q)Ju
5555 SOy G gy 03l (8 ls)) 3 S0s b b
&)f&f&)b%)}ﬁ\“ﬂ}qgnﬁg{ﬂsﬁjkd‘
QTJJASJ.QZL.L;aiOMw\)sdiﬂwgouthd&u:bd
W bl cs cpl dib e I Sl 38 0T e
‘4.:_wl>uj&j‘Q&ngo&yJa@T‘oujp@@T:djb

V.:wf)u:_&f gd.b‘jz- gg_.,.l.kﬁ 6).) g)bi: cé)‘.\f(b <6))TJL_~.



oIS 5 sl agd

e 3L eSSl s 1 ala>d (Heel contact(HC)) ail
Sl e Lo e il sdeee eles ) Ls (Toe oft(TO))
Slaalesd SleMbl o A Cd ) 5 o gl 5 S
u})))‘a.)w_w‘b).b.\_&‘.\;-\iﬁ)syls(ﬁlg&M.b}.‘jﬁ

A3 S b Ao ) e 4 eelS wes 4k Interpolation
s SIS (s e OLL 5 ST s 5 i
Cled ol b ol asls 5 Lays S (Full wave rectification)
At Ve s sl s red s ey VG b SYas
CilwOlaan auls oo Vv ol s alae Clles glibjcjj_w
‘J})‘))\)}h‘.& L)'-'~\ é‘j (Y’Y)J_JQJ\J‘)‘JSMJA&‘}J S Y
oslinal 5 8 \Y L3S ol <l L Linear envelope wals Jl>s
Yoo ‘u_ol.ajwu\ﬁ&lﬁﬂ};ﬁléuu\:&”wlﬁ.%;}f
dslin 815 S5 5 pls 05051 51 laesls 0351 Jlo 5 aaloes (5 2
JAL;;M Cﬁ:.“:_% dLﬁjv.ﬁ WLL)chb aH}JJA’J}
o 5 45 o3l Repeated measure s bl iy, 51 a

Asan S L s p<e/io golslas

@b

2l semen (Sloim ola sloa byl las Sl il 5 (Sl
sdalie 4 5bolen ool 0 o313 0L ¥ Jsdr 3 Jale s
Dl 0l 5 68 0l el 2ol s s el a2 355 o
ST Ole s 1l Lol o iy ol 3 1) (55ls s DL
(P /0 0) Wlesls OLis Jla b 25 ol 4 s S8 55

S5 5 b b B Bl dide e Sl s a0
S5 5 e Ol b 5 1l 50 s g 8 b g oy soas Ao
S8 55 LSS das e 0L IS 4S5 5bokens s S (5 Sl
38 53 el Sl aliae Sl Olse 55 (ol pre SRl o e
Ol b (p =1/ 8, F =40, Eta =/¥1) 55 5 o)) il
Dol s iy (s 53 BBl dliae Cled i sl
23 0L ol asd Corge a8 50 ST Oa s Ll 5 il
238y o Shes

S 31y DL i sl gy aliae ol B 355 0 gl
53 (Mo VY 350 >) (ols jns EalS o pe w50 2 IS

G 5080ke ald 0 Ve v s EMG S o 55
ok (Slas g il 6 55 Sl ealiial 550 lan s S0 5 50 00
U s Bl sl eman L5 AG-AGCL G ae LS
F2 00 s 3 L (Noteh filter) 2 als 51 s 63 G 18 5
CMRR (Common mode rejection <. .2 osliz_ul
Oom ol Ve s o&es Gain ¢ s s Vel (ratio

D ek Yo lass oSl S e b S e
Il Las s =Sl 5 Loa S 5le el 5 Lty 53 O gl S 51 s
Db 1 S IS 5 a e LTS e b s se]
A el 3 o LS G55l a sl 25w n
A esliul (gl Sl gl LSS Y ke Ols 0l
3 esliad U e 50,053 5 snalS alasls 5 s Sl sl
ww&x&uwuﬂr@&‘f;\_@uwawaw

ANSPNES
(Y‘\)Lﬁ))jlg\w&m‘jw St OMae
[REp
. M .- Lj‘ (;
Olgzl ()l ad 5l 7, :.I'g'l \ |/ l'gl'
U pg o alols o oSty }\—IU | F;
. lll. \! I ..|I
9 5505 e Sl p oz S E f\
_/-'—I I| = .[1

Lz B

$5l8g> alae o o e
S pow S y0 g (A
Jate U gily Jate (y alold

Lz

WSS YUy sile O LY
Ol el aly Sy

J;’lo Coww

Foplad Vo905 V40 g g o 559 Sl g ales
O r—



a Wl g0 CUSS b ol e o o)y s Jol chmd glyls Olddle SSas b

ANSPRES

A5 g0 S5 Lol o 38, 0l, g Jloy 38 ol Cumdg 90 50 (610 pplE sla el b (SE) JLxe Bl il 5 (0 Silee

Eta ;56 o F Sig alfgs AdSS L Jbes Sl nplS sla el )y
SYY A5 ooV VELE -/ f VPV £ /oY ©) o5 ol
A SIAA eV E ORI AT E Y M/S) 5 )5 pelS s s
<Y VIVE o a SAY k)oY “IAO E -+ Y ©) il e

Eta =+/V) cosloiis 5l 56 s dlae ool cllled s
das e 0t 33) Ss &S 55 bolea (p =1/ YT, F=0/0Y,
S he 33 4 50 o Gl S Sl L s falS
)'L%);M(tﬁ.\u}@loﬁ‘:\somﬁydﬁé&:}fﬁ@kﬁ
OG5, 5 8 55 CadSTL by ol Lol o 5, 5 1l
Sl eaman (P =0/2VA, F = v/0v  Bta =/0 e Y) Wil s
J}JQ)L&ACM‘J}%&J#)JJJM&\Q[’&
RTINS Wi Sl Lsls LS S Ol s 56 5550 5o
LI (gl e OV 5 a5 8 55 adST L oy ol Layl
Sl 56 es ys OMae s u s i slie Ll (P> v/00)
Sl 5B s adae an e b us oS sl oLl Ol g
GL’«B (p ='/"-\,F=/\/VV, Eta ='/Yo) b}.} )\Jw @‘J&L;;Lw
%KJ&;J;)UJ»L;JUSL;LAM):AS:‘;QW"J.al_o‘_}?lzj
F:A/Y\,Eta:#\‘ﬁ“) .L_J:Lg;a (5)‘.3@.«.0 JALU" 6\)\.} 4&2.‘.3) eb
%fﬁlfjau-i:lgl{c‘fmJﬁ)abﬁbf)@fg.<p='/"/\,
5B s B Bl dae Clls ou S js (g ;3100 Jals
el 03 S5 sl (6 s Ol 306 5 &S Sl s w0lis Sl el
Q.:KJLglﬁ-l:\;QU&QM@M&@QL@:)}»ﬁ@t}
C/.:.“;d LSJ—‘JQL")]'LSJ\JL;‘MJ:JU u—?ﬁ) a\)ﬁ)b d’:;-L_J:
Ji:_wjﬁ).b L;S)}b‘u ‘DJUG.A g’)’.’.‘)" .(p>'/'0) J)‘.\.’v C)M
@L“J.Jgsjfc,_jwfaélﬂc,gwa_l;-}ayd)b)_jﬂf
Jslals ey b e (a3 L dlae js a8 wisls LGS
F=viv/a,Eta=1/4) 5, £5° > o 5l maS (5ls s sboas
Slalas e Y o wars b Kool a (p=2/t),
e opl by il o elsl S OLL B 5 555 n ST (5l plS
J Sport Biomech 2016 Sep.; 2 (2):

—————
http://biomechanics.iauh.ac.ir

51

49

47

45

43

Peak Task 7/

41

39

37

35

52

50

48

46

44

Peak Task .

42

40

38

60

55

50

Peak Task 7

45

40

35

Al y%e (IN/S) ¢ e :(M) Al «(8) ol s S

& o
J st
cely sb
Jby Gy GlSs
e Bl
el
caly b
Jby G @SS
A 9o
v ﬁI el
T Sl sl
T
Jby Gy @SS

;i:lgL‘a‘Jq.ALﬁi)ﬂb}}ﬁ&j)ab)agmqw@ﬁ.\ Jg.&
)\}2:,..4\)[3 ))}5}))@)5&‘&5&‘&&}5@ QM&)J L5:>L“’° 4\3@).}



Oy Ko 9 53151 gl Y.

bl g0l s ol e 3 ot (ST Ol
Il s alze ol cdled ud o i (P>0/00) cul anslls
deze Ll Ol S 5 g 0des 5 0 (ool el JSew slesl
S 3 Y e 5 Gl VY U e sl ulas abossd 51 5 15 s
53 PLEIOles e S il 03 5 b (55l o8 IS gl
Sl o35 093 Al o 51 5 SNk (6)ls pme s sba IS gl

(p=+/++\,F=1¢/A Eta=+/v0)

12 el 3 Dlae Sl S ) Sl i sn s
ol cins glls Ol 3 ol @ by e e 5 sl 5
o 53 IS5 S sl oMo anlllan ol 3 5
et 5 ot SMae S Jled Sl (515 el8 (sl L
4 8 |3 5 05 5 DMas Sl OLL 5 p i sl
OLL (FV=TY NA) LS Slaaly b sean s ol ol ol
2l SKils (585 ol Ly ol e 618 53 CidSS (gl 21 b 4S5
Al e il C@QL«)'))\JEJM\ NS k,’:.alsw\;ﬁtl.f s e
S alS oS sl 0L 0K 5 Verghese axlas yiocan
S ttfnwlsf S mrs 5 ol Ol s il 58l ‘@\;ij
Ol m ol iy (FA) At o b sis Sy 53 il W5 S
5L sl Cins sl Ol s 3, ol 45 5 8 (5 Sams
oo o s Qe ST el 5 o 5ls bl Sles ks
25 S 3 Shas 53 i a3 5 e S e 5o LN
Sl Oley mal580 L;Jl;f_rlf o 3 FalS oMy 555 e
P Al 1Al o e S il 6 Bl 5 ST (2

238 o bsia Sy S 5 ool p8 s
o b Ol ol CalSS (sl ol 0L allas ol eyl
5 B B OOlae Cld s ol pme A Crse B,
Solsignn b S Jlm 3 33,8 a sl il Al e > )l e
sRankin ol ie | sbay o sl 555 dbae cJlé Ol
(ol eSS S s @jsm_%st@ L S 0l Ol
A e I L Ol jen s s S s b ma
Lols OLid ol aallas b gean O1)Ses 5 Fraser .(¥4) Wl o

%&Lﬂ)a\))acw)ﬂsjfwmﬂwﬁ

70 4

60 -

50

40

VL%

30

A

60 -

50 1

40

30 A

20 A

U il
: T

60 1

Gast 7

50

40
30 A
;
A HH
H WM I\\ |
1 19 55 9

10

s sl

28 37 46
% o5

64 73 82 1 100

G Ao e B oy 5o lae Sl g0l Y IS
b oam ol =0T sl ol 51 =IC cnd ol alos
wills b wles 5T =0T (35l 50 b andl 0Lz 2l =HR (s
OLs 25 =TV daly & slme =FA (3l S a0 1L =TO

Ol wlos a0 55 L Glo

g ke 0l s Sls e 6l 55 LSS (Gl e
rledas o QLY IS8 oS sbobea (P>1/00) il ol
3653 e 5 5oy TY B il olad (gl 51 sl 56 s ahae
ol AL e b (s el S OLL b o3 VE 3l g
2l A2l a Il (5515 08 S (sl 5 Il s alas ol
Sl gmaysbas ol 5L 5 dae s Oley e disls LS

(p =/, F=g/0v, Bta = /\8) dil o po 56 5 iy
Sl Lsls QLS 53 5395 ahiae (Sl gale) )50 5o mld

o oplad ¥ oy 53 VRO g0 g o by 5 Sl g aleo




AN Wl g0 CUSS b ol e o o)y s Jol chmd glyls Olddle SSas b

D sl sl andllas ol slaasily Ll d(T)) Al o et 4008 5
S8 5 iS5t o ctlae oLl Sl S &S sls oL
Bl e alie A0les gls (6015 2pl8 0 s 53 5 ASL
SS 6l s A0 Bl el (S sl 4l 3L
ol () Wl e 3L b L8 Cilosn Lo, 3 55 LIS
G55 ST gl 48 ls OLES 535 0 I b e 253
Oae (ALEN A0 53 (ol sma odS (5 oy L Slaen
Vs 535 g s onl 3 b b ol ple 3 SOl
GLa0le3 )3 i sl o g G855 ST 45 5 S (5 St

a3 o i 1 O sl ey Jads 5555 pad (5l plS

S S o

ok ol s s el s 3l OLES aalllan ol gl
ol el e IS e Gleim sl sla il s gl
ol ot 5y oly 53 JsLiad 5 g as i 45 S OLa il il
eals o Olae cled ud s s 8 e a8 s alST L
Dl d> e js OMae  SLEI Ul js a5 s pdy 0 D) s
e 4 Dl A3 0 OLES S 350 Ol b o 5l
GF el o iasOLs § 30 yo (pl Adb oo i o (pl 3 a5
idSS sl s uls el Ol 3 S ST s S
Cnd s 33 om0 oy Sy 3 alS L 0 A8 50
Cins 6hyls Oltdln 3 bgiw ot 2alS S 3 5 Jols
Bl or (e ST 4 o 5 S s 335 (o0 3l
b 5ol e 4 hlidpn w5l 285 ol J 28 Ul o s

55

References

1. Woollacott M, Shumway-Cook A. Attention and the control of
posture and gait: a review of an emerging area of research. Gait
& posture. 2002;16(1):1-14.

2. Yogev-Seligmann G HJ, Giladi N. The role of executive func-
tion and attention in gait. Mov Disord. 2008;23:329-42.

3. Hamel KA, Okita N, Bus SA, Cavanagh PR. A comparison of

foot/ground interaction during stair negotiation and level walking

J Sport Biomech 2016 Sep.; 2 (2):
—
http://biomechanics.iauh.ac.ir

23 G S ol a s gl Jbe 5 iy el a4 Cas 8 5o
Lsls 0Lz 0, es s Hausdorfl slaasl s 4 1 jizal a4
sl LA d S g gl s e b el
Al e Dslane el il Gla i 3 g 5 sl
a3 e OLES ol 53 il b pens il sl (slaaily ol b
5 e & (Sl eSSz 5o el Al e Olalle s S
N PERCIR WL EE T U P ST e CSP PR N L e
4 o W83 ST L 5 0l 55 Ol b d e 5 SDLae
S L e 3 g 03l OLLAS (g5l pme s (Jle 5 285 6l
w53 5 b e SRS 55 (gl 8 e S8 s IS
AL e AL 0 a5 B Olae Cls u S s 2alS
S Sl a5 Jasl b wsls ol o\,m,Wulf@u
2L (G ars @ Soos ey 3l i) s (S @
oeals OMae b u s amS ys s Al e bl e S -
JUasl ez 55 O lae Clad us rals (E0) das e 0L
slaaslis oS il o ol B ST 4y S o ST Sl
S5 e s S5 03 S o 5 28 slatil s g

Al g o8y o]y Al g S ol
o) 3 Sdlas ol sdu0le 31 0L axlllas (pl gl pioeas
23 3,0 ol me Sl S8 5 ST L 5 ol 5 b S
(s 5 sl o) oo dhas 50 OV ol B 3L aliae
ol 5o S lE sl >l s SSlas ol
dhiae oS J 3 35 5 o ST (6l ppl8 4 Lo ulsl 5l alae
S Oley kel U sl >l he 5s JBss 5 2o e
o el s b oy ol Sl s s dnoles ol s Jled I
Sllas b ollas ol o ol plo o 50 ol 68 55 (ol L
S5 b s s ol s oS 5 S (5 S et S

in young and older women. Ergonomics. 2005;48(8):1047-56.

4. Sparrow W, Bradshaw EJ, Lamoureux E, Tirosh O. Ageing
effects on the attention demands of walking. Human movement
science. 2002;21(5):961-72.

5. Brown LA, Shumway-Cook A, Woollacott MH. Attentional
demands and postural recovery: the effects of aging. The Jour-

nals of Gerontology Series A: Biological Sciences and Medical



Oy Ko g 3151 gl VY

Sciences. 1999;54(4):M165-M71.

6. Yardley L GM, Bronstein A, Davies R, Buckwell D, Luxon
L. Interference between postural control and mental task perfor-
mance in patients with vestibular disorders and healthy controls. .
J Neurol Neurosurg Psychiatry. 2001;71:48-52.

7. Kahneman D. Attention and effort: Citeseer; 1973.

8. Brown S, Bennett E. The role of practice and automaticity in
temporal and nontemporal dual-task performance. Psychological
Research. 2002;66(1):80-9.

9. Bloem BR, Grimbergen YA, van Dijk JG, Munneke M.
The “posture second” strategy: a review of wrong priorities
in Parkinson’s disease. Journal of the neurological sciences.
2006;248(1):196-204.

10. Doumas M, Smolders C, Krampe RT. Task prioritization
in aging: effects of sensory information on concurrent pos-
ture and memory performance. Experimental Brain Research.
2008;187(2):275-81.

11. Lajoie Y TN, Bard C, Fleury M. Attentional demands for static
and dynamic equilibrium. Exp Brain Res. 1993;97:139-44.

12. Shumway-Cook A WM. Attentional demands and pos-
tural control: the effect of sensory context. J Gerontol Biol Scl.
2000;55A:M10-6.

13. Chen H-C, Schultz AB, Ashton-Miller JA, Giordani B, Alex-
ander NB, Guire KE. Stepping over obstacles: dividing attention
impairs performance of old more than young adults. The Journals
of Gerontology Series A: Biological Sciences and Medical Sci-
ences. 1996;51(3):M116-M22.

14. Lindenberger U, Marsiske M, Baltes PB. Memorizing while
walking: increase in dual-task costs from young adulthood to old
age. Psychology and aging. 2000;15(3):417.

15. Hausdorff JM, Yogev G, Springer S, Simon ES, Giladi N.
Walking is more like catching than tapping: Gait in the elderly
as a complex cognitive task. Experimental Brain Research.
2005;164(4):541-8.

16. Oh-Park M, Holtzer R, Mahoney J, Wang C, Raghavan P,
Verghese J. Motor dual-task effect on gait and task of upper limbs
in older adults under specific task prioritization: pilot study. Aging
clinical and experimental research. 2013;25(1):99-106.

17. Beauchet O, Dubost V, Gonthier R, Kressig RW. Dual-task
related gait changes in transitionally frail older adults: The type
of the walking-associated cognitive task matters. Gerontology.
2005;51:48-52.

18. Hollman JH, Kovash FM, Kubik JJ, Linbo RA. Age-related
differences in spatiotemporal markers of gait stability during dual
task walking. Gait & posture. 2007;26(1):113-9.

19. Wollesen B, Voelcker-Rehage C. Training effects on motor—
cognitive dual-task performance in older adults. European Review
of Aging and Physical Activity. 2014;11(1):5-24.

20. Hausdorff JM, Schweiger A, Herman T, Yogev-Seligmann
G, Giladi N. Dual-task decrements in gait: Contributing factors
among healthy older adults. Journals of Gerontology - Series A
Biological Sciences and Medical Sciences. 2008;63(12):1335-43.
21. Fraser SA, Li KZ, DeMont RG, Penhune VB. Effects of bal-
ance status and age on muscle activation while walking under
divided attention. The Journals of Gerontology Series B: Psycho-
logical Sciences and Social Sciences. 2007;62(3):P171-P8.

22. Andrade LP, Stella F, Barbieri FA, Rinaldi NM, Hamanaka
AYY, Gobbi LTB. Effects of the cognitive tasks in the postural
control of elderly: A systematic revision. Efeitos de tarefas cog-
nitivas no controle postural de idosos: Uma revisao sistematica.
2011;7(3):19-28.

23. Faul F, Erdfelder E, Lang A-G, Buchner A. G* Power 3: A
flexible statistical power analysis program for the social, be-
havioral, and biomedical sciences. Behavior research methods.
2007;39(2):175-91.

24. Silsupadol P, Shumway-Cook A, Lugade V, van Donkelaar P,
Chou L-S, Mayr U, et al. Effects of Single-Task Versus Dual-Task
Training on Balance Performance in Older Adults: A Double-
Blind, Randomized Controlled Trial. Archives of Physical Medi-
cine and Rehabilitation. 2009;90(3):381-7.

25. Berg K. Measuring Balance in the Elderly: Development and
Validation of an Instrument1992.

26. Behdarvandi M. Mini-Mental State Examination. Institute of
Behavioural and Cognitive Sciences, Sina. 2012.

27. Salari S, Shaeiri MR, Asghari-Moghaddam MA. Psychometric
Characteristics of the Rowland Universal Dementia Assessment
Scale (RUDAS) in a Sample of Iranian Elderly. Iranian Journal of
Psychiatry and Clinical Psychology. 2014;20(1):74-84.

28. Silsupadol P, Siu K-C, Shumway-Cook A, Woollacott MH.
Training of balance under single-and dual-task conditions in older
adults with balance impairment. Physical therapy. 2006;86(2):269-
81.

29. Hallal CZ, Marques NR, Vieira ER, Brunt D, Spinoso DH,
Castro A, et al. Lower limb muscle coactivation levels in healthy
younger and older adults during functional dual-task gait. Motriz:
Revista de Educag¢ao Fisica. 2013;19(3):620-6.

30. Hermens HJ, Freriks B, Disselhorst-Klug C, Rau G. Develop-
ment of recommendations for SEMG sensors and sensor place-
ment procedures. Journal of electromyography and Kinesiology.
2000;10(5):361-74.

O oplat ¥ o5 NP0 s o e pb s 5 Sl g aloes
- e



VWY Wl g0 CUSS b ol e o o)y s Jol chmd glyls Olddle SSas b

31. Criswell E. Cram’s introduction to surface electromyogra-
phy: Jones & Bartlett Publishers; 2010.

32. O’Connor KM, Price TB, Hamill J. Examination of extrinsic
foot muscles during running using mfMRI and EMG. Journal of
Electromyography and Kinesiology. 2006;16(5):522-30.

33. Ebersbach G, Dimitrijevic MR, Poewe W. Influence of con-
current tasks on gait: a dual-task approach. Perceptual and motor
skills. 1995;81(1):107-13.

34. O’Shea S, Morris ME, Iansek R. Dual task interference dur-
ing gait in people with Parkinson disease: effects of motor versus
cognitive secondary tasks. Physical therapy. 2002;82(9):888-97.
35. Springer S, Giladi N, Peretz C, Yogev G, Simon ES, Haus-
dorff JM. Dual-tasking effects on gait variability: The role
of aging, falls, and executive function. Movement Disorders.
2006;21(7):950-7.

36. Montero-Odasso M, Muir SW, Speechley M. Dual-task
complexity affects gait in people with mild cognitive impair-
ment: the interplay between gait variability, dual tasking, and
risk of falls. Archives of physical medicine and rehabilitation.
2012;93(2):293-9.

J Sport Biomech 2016 Sep.; 2 (2):
—
http://biomechanics.iauh.ac.ir

37. Taylor ME, Delbaere K, Mikolaizak AS, Lord SR, Close JCT.
Gait parameter risk factors for falls under simple and dual task
conditions in cognitively impaired older people. Gait & posture.
2013;37(1):126-30.

38. Verghese J, Holtzer R, Lipton RB, Wang C. Quantitative gait
markers and incident fall risk in older adults. Journals of Ger-
ontology - Series A Biological Sciences and Medical Sciences.
2009;64(8):896-901.

39. Rankin JK, Woollacott MH, Shumway-Cook A, Brown
LA. Cognitive Influence on Postural Stability A Neuromuscu-
lar Analysis in Young and Older Adults. The Journals of Ger-
ontology Series A: Biological Sciences and Medical Sciences.
2000;55(3):M112-M9.

40. Wulf G, Dufek JS, Lozano L, Pettigrew C. Increased jump
height and reduced EMG activity with an external focus. Human
Movement Science. 2010;29(3):440-8.

41. Shapiro DC, Zernicke RF, Gregor RJ, Diestel JD. Evidence
for generalized motor programs using gait pattern analysis. Jour-
nal of motor behavior. 1981;13(1):33-47.



J S B J Sport Biomech 2016 Sep.; 2 (2): 5-15

Original Article

Muscles Activity in the Elderly with Balance Impairments in

Elaheh Azadian',
Hamid Reza Taheri Torbati?*,
Ali Reza Saberi Kakhki®

1. Department of Motor
Behavior, Faculty of Physical
Education and Sport Sciences,
Ferdowsi University of Mash-
had- International Campus,
Mashhad, Iran.

2. Department of Motor
Behavior, Faculty of Physical
Education and Sport Sciences,
Ferdowsi University of Mash-
had, Mashhad, Iran.

* Corresponding author:

Department of Motor Behavior,Faculty of
Physical Education and Sport Sciences,
Ferdowsi University of Mashhad, Mash-
had, Iran.

Tel: 0915 317 9331

Email: hamidtaheri@um.ac.ir

Walking Under Dual Tasks

Abstract Received: Oct. 8,2015  Accepted: Dec. 16, 2015

Objective: Each step during gait requires different attention demands that will af-
fect muscles activity. The study of changes in the timing and intensity of the mus-
cles activity in walking with dual task has received less attention from researchers.
The purpose of this study was to evaluate changes in electromyography patterns of
gait with cognitive dual tasks in balance impaired elderly.

Methods: Thirty older adults were recruited for this study. People were selected
through berg balance test. Subjects walked 12-meters in two conditions, normal
walking and walking with a cognitive dual task. Spatial-temporal kinematic pa-
rameters were recorded through the motion analysis and muscles activities were
recorded through electromyography system. The data obtained was analyzed using
repeated measures ANOVA at a significant level of p< 0.05.

Results: The results showed that walking under dual tasks would decrease gait
speed and increase stride time and stance time. Also muscle activity in Tibialis
anterior and Vastus lateralis in stance-phase would decrease significantly in dual
tasks as compared with single task (p< 0.05), but timing of muscle activity would
not change in dual task conditions.

Conclusion: Based on the results, it can be argued that walking under a dual task
can change spatial-temporal parameters and muscle activity in gait pattern in the
elderly with balance impairment. One explanation could be that the decreased con-
trol of the central nervous system on muscle activity in stance phase due to the
performing of a dual task.

Keywords: Gait, Dual task, Elderly, Muscle activity, Timing
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