¥l g S g Al 19095 35,1 9 (5 5k yPwgy Wil
ol 38 Siliast

* S8 s ) Jes 4abls

OSan & 358 b Jeolin do Sl i S 5 b K8 5 i Sl Lilg e el ol Sl 0k 318 Oltiadle 53 b s s ol 53l iAo
o 5 s ol 6Bl 48ls Oledle Jols 1 ege ST ol Ken b o s 35 (615 8570 SMIe 50K 3T sl s
el el sl 35 Sl iV o S5 il (150 8 500 5L )0 e AT () 4l

PIF g S0a) b Jloji s b (Sl sl VF 5 (DL SV/D HONY o 80L) b (S siin e s b (o diadl 4 2l 539 9 Blg0
TV st 095 03 b g Larls oLe) db eslizul b g ol 61 b e Lastls 1w S 15 adlas 50 (U SVVE
b S Oy b g 4 5 5L Oladiar L gl 53 (535 O3k b &Skl LWL (A £V/8) Jle 5 035 5L pruy Larls ai;l:ﬁ (V70
dsb ol a3l (i £ 5 93 5 (oo 3 A 50 b S 54l Jobs 08 5,1 g0 93) Caliben Cunds sler 53 55 (6 5Sw o8aws 3l e3liz
oty 53 58 S e 0ds (b Cdlan Lo st (sl 0l abon s 4y Skl VL b p 5T L A Cundy a s b5l (e S L plis ) o
OT ATy e 5 oyl Joils 5 gl (ol (sl 53 S 3 0 0 b Cilon § gamme 0T AT 5lie 5 (ol sl 5 il alts
Ol S 0 OS o o3 gdoen y blows iy 4l Colae 5 0T 0T 0 Sldie 5 oyl s 5 il aldld (glialy 53 Lis 38 0 oo Lo e
ks (g S5l

il sy o3be (S 3z b L (Sogg 5 Jlg s b tidle 058 55 3 STkl VL (glaite 53 (651 gme sl clanaiBly
@A);;JU\ oslazl . Azils Jb 5 6\.&%Q:\J,§\4.:¢.,..J¢§§b| oYL sl e 5o 6 YL ;,;fdl.:»j_bl}.n o5 b bl bl (P>0/00)
;fo,udbauy@ﬁ‘;uﬁa,;;,‘fswas-“&lpwﬁ;awr_:.?;.,.;,.(P>~/~a) Sl (g yls g 5 0g S gn 516
CS o eagdonn jy blowe oy 4l Sl 5 (sl (Sl sl 53 58 S0 S Lot 5 5L8 S e 0k b Sl e LS
(P>1700) 335 sl gme (gl Lomds 5 e 5N Bl 3 impan (P<0/00) 0 8 15 S

el s L;;Yg&fqpﬁau, ‘_;)):_J}J.;ngQ:|}\L~\4.’\.‘i&e.’uw”)§,:ww¢¥l{ Sl il 53 Gyl e pld L a6 AR
Y 6 s 08 1Bl 655 (s b Ol 53 Jaler Bl SOLES L o szl e 05 S 4 S VL (sla sl
.:;a:u;m\wylfjbdm‘}\w;()j.\{g@jlg::ng.«»ﬁ:‘,.:.eLs‘j.:QT_}\C}bJ@d‘ﬁ\L!‘uLULS)‘,::J_’ﬁLs\:v:\:v:\JM

13 08 51 Sl VL b (655555 o sy gl 10 31908

20 GOkl iVl 9 b T gl JS18 085 oI gl (Srg9 yRwe Wb e 6P dabld b £l
AFR-AYA :(F) A OYAY smilgi pale 50 gk .Ofawelly

IAYISI i b pdy gl IR YNY 128l 50 g g6

(35 i ) Ol o1 Olginl (S5, 0 5ke oKl o il 5 pote 0aSCuils ( Hae — Al Sliios S e b sl
Email: saeed_forghany@rehab.mui.ac.ir
Ol cdlgind (S e ol ¢ ainil 5 oo adSKails (0 5 5o A8 ol )1 (6 gl -

IPAY ddl § cyoe 15 0o/ Jlof hoilgd pole 3 ibg %



By dw g en dabl

oV 31 055 5)l5 (6y5iinn s il

Pl Jlop <5l 5 @y b (S0 s b eles
Gl 2398 03 pLol b (65955 3 )Sdas 93 cnlplis 998 oo
Soxs Foe Jusl g 58y of) aw b L gead S8
5 Sl Gl Al cnl )3 e aw 4 b )IS)L
R &S e g Sles g Bl colis pae
4 prie g e ;b L e g b Jabe dcgecne
g Jolie SLi0 (V) 235 Jolie (nl (90 S0
S oS a0 (pimed g (bl Sl Jlos!
S s & e Mg Jlop b boamlie L
(V)25 ey

5 Conl Slod plal s op F ol b &Sl 4 g L
WS o wald iVl bl (Se ules gadate
20l P Slogn i pSes & cul il
dizaj ol 33 (VA) )35 18t J S = gy (sl
Sl 1y b e ooy b il Cldla
Alo3)S" gy ilise (duw (sl )T Selizd 5 Slin
A6 &9y 2 295 adlbe 1 (W) JuliSen 4 Cote
dhmeg GW 2 b Coson —Cogingw b yreg
On Jeg ol o amih ply Seelyd 5 Sl
b ogioon e b oLl Ll sy S5lis bog)S
& G LB e S 3 yide oSk Uil
3 () hKen g TSAl 55 (6ygiimgm g b o3l
JS palis 1y b (slalislo ilisee lgl 156 otmg3,
o> L oy ol 3 0358 b)) bl Jlyores
Gy bawgle (ke (6 )giingw g b )3l &5 A5
Sl g obule She iy LS e obuls
09)5 & Camd (2B B Cua i (ke
Sl Gogisgn g b Bl pSe p )b Jloy
Coa > b sl She obol Sl g (Lo
» (V) ool)Ken 9 Hertel Luoly olis als— olis
Comdg > Jlpzmogy JuS amlie jolate 4 oS (gladdllan
ool ool |y ilie gl L 3,31 )3 pll (S5 gy (yoliun)
bmle (CAVUS) (g5 (sl L o8l &5 o8 3)l38

IPAY Wil 9 cp0g 17 03Wd/d Jlof (Lsuilyi pole 50 ibgs

Aoddo

e s glapte Jold Sl el
S 9 S e (HVsariog 5 2l «pingiloge)
Slodmy OMolsi &S sl (555 0 a2 )LSe JHS e
(V) djleie JBp daste (as Glagies
bis lp (as plae (e 5 380 slagicso
B bai g o sl 35 5 it o3k Cundy
2 bl by G (pled go3g00ne (e iy 3 JB
S5 s Sl e GRIE (T ) wbls
@ e g 3l Je 1) Vb (gl it (Sl
@l S S Jlpeg GWe 098 Jhzen S
el Cnpimte Sl S glyie 4 o8 il pludle le
Has 0,8 (ials (F) cwlord (1)1 bodu b las pe
5 (V) Gl (oo 5> ST (F) Y gustog SYIST (B)
Ohialls 3 Lot 505 Jelgs dlea I (A) (s oo
ok S dlis ials el el cwl a5l
ol 5 (M) gmliny S St 10 Q) (o
ol GS ) loguase duoY oMb 35500 (VY) (o)
sbacdld (b gy mjg 090 ) Bl oue Ol
Pl GVl S 4 S8 pslate @ 1) (g Jood
bl WS samoY Cowlus ials (ldllas djl o w2l )
5 oYl polie b agye a8 Wleols 5,155 1) el )
S gl 1Y) sile aSles ylacus plx
Jole pymre Slos slaplil 51 Jols gbaslaigys
b 39500 sl culply wwsl bl VL 4 (S8
loylisbo b Juolio 5l s o 5 olygl 0,955 el
(VF) 29 Jiseo iVl Sliss pl]

& o olP Jd 4 8 sl Sl 5l S
w5 Oygo Sl ) a3l b ooy 53y W3 o0
1 cpl &8 Canl o )1 el 13 b sy 595 2
03 6Vl b ey a3l Gl Gl 4 cus
Culng] 3 b ygiion g S el cul (V)
bl 6 53 o sl b s 5] Gt (piiig oo




JECICHRERNPREE

oYL 31 055 3)ls (6)smis sy il

Ol yd ) Seddn (6390 09Me & (YA) 3)b Ldas us
oS cules b a8 5l oolizl Lberg balance ,uLs
e 0xd )5S 5 siall A3 o5 3 b Jgb s
(v%)

Cuol (J31 (g055 3] edlatwl 2y50 wls oyl 5l SO
288 b by g Syt Gl T 5l s oS
Oyl Wl o a5 Jborpeyd 55 ol ol b 5Sles
ppan Atk 41l | Candy oMo g 5 (SlSon
SHae—(as 9 (I 3Sles dlgo b bl plo
(YY) 0)i% b Jols g oo i |, Slow plul
055 5 8B gyy adllie cpl ) pg> an ol
Caxdg 4 M tiadlw o8l Sobwl iVl 5 B
Alieo b )gign b s

L yg; 9 290
o m0se3l e ey b S 4 g9 5l gy ool
g b el 38 A adlbe ol > a3l e o9ejl
5 xSl ol SVID EOIY ar :50a) b c5ysis e
(pySolS VY £V /8 S (g0 bawgio g o V/E EV/-F
G o) b Jlp pen b dalle 58 Y
bugio 5 yo VE VY 35 3 Ske oJlo SV\ES/E
ol 0y cS b (pSelS VeIA EVWIA S (o3
pole soaSials e A Cligind 550 55 Sig
Job @ ol & e 4 WA olo LT 51 ledeol  iseslys
gt 4 Mo 331 ol aalllas 43 39)9 (5o )lime dpelosl
Lo Jlp en b ooh (FPIDR) L gy
plil o ol b (KeSs gdile pac (YA)FPI<=F)
B ol Mo oyl pis bl Jlo Sy b i
Jed 5l Mae— e 5 SMae— SlSwl oYM
32y pie iy JHS] pae sy ol
g Guas pae waiipMdol Sl oM
pis g b g CMas Gams laad (ol gouiS Jisee
adllas ,> Sy 5 b ol L b L slagy) 5l eslisl

sieaS 3ol 3,90 o Jolye 5 Ghmg ool bl 2l e

b laLE L Jloy gl b a8l Consd gyt L35 55 5
2 Jzpeg pal 85 Lol prizen Sl )50
s Menz s o 6,5 edalie Glo L Lol
Cardg &5 035 oaalin (Pplv I slacws
AShe gy i plie p @b b Goston
LG i o Kaks glcws ¢ Yl (sab
)

D5 2 1y b rgiian g w6 sladlbe g 98t
Peos 386 o gy cnl J) gl Bam gy ol )l
il e diallis 33 5> Sl GVl 2 b ()59

I Folite 35)) Mo b 6y5i9 yrus pogad )
6055 5 b A5 Job usd sbhosiScyles ¢ i s
dy90 Mg o pr il > adall &5 5y dgmg LD
Lo sbap)) b alisce cldlas g8t 5,8 51,8 oolital
Alo3,S b)) cilies claog S 5 lsn o3l sl 1,
b @yl as wsls b)535(vY) Hertel s Olmasted
b Lol 5 1 Spolis 5 Sl eVl (6 Kot
b boldl o cnide il gn Lol siisy o 290 CAVUS
2 pSedns il oK g ROME.1S S osalie Cilo
e b b ] el B s
oI L glag)l 5l esliwl asia ¥ S e 1) ygissn
)‘ odlawl ).’l R ) u,wl)&o.ba 9 u.’}]a.w (YY) L33 g
LS Blo o M gl gl Pl p b (&
o 331 e ol 53 (a5 HB glls oS w903 1155
P Hlid e Copw bl p b S Bl 4 Mo ol 3l 4
3 g2y JS Copw g () Bb 5 A (LS
L slay,l & woby olis 3 (VF) Menz 4 Percy (YY)
09t s8> slacandlish ) Jhareg ©lS 65 e
oS Coles b (3 18l yp opin op 0yl cdle
sl b G e o g Vb b (Jsb (098
5 oVl g e il S go5 ol 5l oolaal oS By oL

VFAY wiawl g oo /05l Jlof Sicmilgd pale 58 Sngh



By dw g en dabl

oV 31 055 5)l5 (6y5iinn s il

85 oo I8 2Lyl 90 Sl iVl g 8,5 oo 1,8
G il 95k mia Cb 9> Cod g dblie g sl
slacundy (b Ao dlwls 33 5l Gumen b el
wln ol > Jlesl glalas I 655k (5L i
o ual (59 Jlde ) (5o 93 salols > &S e &
Cygo 4y 38 4o gl Mo Gl Loy S ol55 g
LY g 5 e e 3 b ¥ e yp b8 plool bolas
Cud yb Hloy Gle )5 o pll dtugeuis cls
slaids Sy colimal ploj S g g 43l Yo 5,8 o (ol
Sl dg29 38 (Sd l gpS gl sl bews o
Cand Gy Gl b 0)S o <S> (608 Cus (b 08
S5 Todome cons ((ine laaliia 43 4a 58 ) sy
Wy S o)l S g0 (gilwopdd 5l e bodly L0 e
s 3w w2l Jlisl MATLAB ¢ asby, 4 50
Frn VD b S5 L IS sl 8 Sy 1 laosh
Clue lawgio 5 Ol Sl (g4l 03 4y bayye (sbaodly
By el by 3 jlis e gond (b
F o gosd (o cdlus ggazme ol il ade 5 (21
Sl Jado g (2)B B> g A el i) o s
5 il el il o L She g gt
e il colwe 5 ol Aolyp e 5 B I3
b 5y Soilul Lid S 1o 8 > (so3giome y; bbo
23,5 odlitnl duogi bl aesls ol awyp cas
Loy Jibos ogeil 5l medlsy blizal bs sy
5 (b Candy) (295 o Jole ol )Se o Sojl
A5 oMl (2l Candg 5 5)l) (2905 090> Jolo 9
bogls ()b gne g o Sy Sobin ol
SPSS il s lawg o ldos sadS 05,8 odlizl
version 16, SPSS Inc, )5 e
d)S ploil +/+ 0 (5 )llize s 5 4 (Chicago,IL

IPAY Wil 9 cp0g 17 03Wd/d Jlof (Lsuilyi pole 50 ibgs

pole oKl Mas Sl clidss S, S
P JeoSS 5l BBl g S R el (SSh
W50 Sy ddlllas pl yd dobcols,

)l oolaswl l.’ 9 ua..a:ﬂ.n .)).9 n_i.: Ja.wa) L) Py} u.:l.:»‘
Luwy & (FOOt posture index) L g whie
28,5 Gygo wdd By (YA) LilKea 5 Redmond
ooed 18 (0 518 sy 3)90 pelil i lide ) 5
(B SiB omb g Vb il ganlie (gl
Sy Jig)8 (gamiio ) Al 6y )E Cundy
—oSIul 5 b b g8 Bl Y Sasbilh sanl
Ho po b e Cuomd 4 Cud b (ols Cuowd uiSTh
olpls b o jolaid] 08 4 1) +Y U =Y o (ooae
b (i pShe S0ks) —WY G o3ie (IS sl
5 @y e ol ) (ptsgn pShe Slo) +WY
oy Sl 4y M3 el e ) by, ol bl
(YA 8+)

5 3t oleia b plil 93 g9y (plw] (b Sl (iYL
2 935 S5 ol jl odlatul b (S (yandgy b g dts
S gl B ogS Bl g 93) e Cumdg sl
S JB1 > (Sen (b plos o3l (S 5 93 5 (2
bl (Blal Gjpe 4 kil g LAl e dans
S g Al (B (go55 g9 9 IS (ol (8035
stusls 9 by Yl S b il Jos Jsl s 3 b
RS ml) Cige @ &5 (pope e Ay 0 Gl
Ood) ool (85 90 | pcioad 0208 edlatul Wd)S e
15 (slaogS b Sy Calbes 5 iz b Jsb plas (o5
5 Sy 5l oLl a5 oolinel JymS b leie 4
odlazwl 39 bl b plo b caslie &5 @yl iaS
W,8

AenS o gy S oy b Slwl VL
8,8 > (Kistler Force platform-model 5060)
Ok 92 9) & Sage 428 b 6pSojlul Fpm Ve
98 S5 ollod (59) 39 (i HUS 5> Al 5 ookt




JECICHRERNPREE

oYL 31 055 3)ls (6)smis sy il

DI 352y (VIOEIV) ygidonmes 5 (YAEND)
0o plie ygign gy b Al LI (P>-/-0)
booLal 4 s GVl slajielly gads gy
(V0 dee) b by e

aaisl

L gy 50
polde po (o) dme oy S db i adllas pls

Jly ey b sielle 095 93y Sl YL

U3 35 g0 (S piie slixe B 3l § (Sl pSlie g b Cuarog WE Y Jouo

Ll Canss (RESTIPRCRT
YAY/AEN7/0 \RRVAE=2¥/4 ko) HLid S e gl b Cilus JST AT
(=
vrok) v OF /YENYY/D CS o (godgious p blows odu G4 Colus
(g o o) SL8 S
o/0E /0 o) HLas S e gods b Cdlis Lo e AT
(=
ARVAELV/N Dlid S e Cs s Lo e A
(430 2 e he)
odd odygl ¥ Jgd 0 el > dilisee 5l g9l 155 ,..,l.,

Cwl

Sbysie n 3l Gle @ @98 b 5 el S
(P>1-0) 35 b gludls o Solial VL
5 oslaiwl cov Sliwl (Yl sl ysie (ke polis

U8 35 50 (Sl piio slxe 31 o6l 9 (Sl p3lie p il WE Y Jou

wy3Ah e ar s A &S w3008 450 &S
Yay/vEyy Yea/vEF/E HigEyY Y Yoo /pENgY Sl S e edd b Cilus ST AT
(e )
FYA/YENYVYV/E FYALOS FYVFESANY FovEy 4/F CS o3 gdoun p bloes ol (54U Cls
(e fo ko) Sl S e
o/8E/$ o/AE/F o/AE/F o/fot /0 o) HLas S e el b Sl o e AT
(e
VY/FEN VYR8 \Y/fE /8 VV/AE /A Slid S e e o e T
(456 2 20 (o)

ks S0 goad (b clluwe ggazme (YA EVF/Y Lilio

P YVVA V) i 5 e gond b colue JS au]

VFAY wiawl g oo /05l Jlof Sicmilgd pale 58 Sngh



oV 31 055 5)l5 (6y5iinn s il

By dw g en dabl

U iy Camdy 4 Cowd (608 ke (VAAE-/Y) b cwy a4 (WA /0 blas > V/Y E-/40)
casly (Y/¥FEL/Y) Cundy Lol Sl ad b i b 4 Cond Al

S ol (gl )3 )18 3550l ol st )3 (i

hE = Qe
T e 3
kS J 154 Sl
ﬂ' W 5 A
— e —_— s
! = =
.
% % Yo o]
8+
4 4,
‘é "1 Ly
D ag. k]
‘% o B T P
oy = G—_______-____—O
Bl
R [F
4 7 7 T | i
Fl e el
Thew e
i Cynay g
7o —1 — Qe
—_F ¥ N

2
i

& 2 b Gllow b giedlsl
¥
L
6 S U'h e JEakl

AREERE
L.
Toewsd
o JLPTE K
4 el
Fho oo o d
0¥ 0

Thew s

,_
]
]
.
.
.
]

IPAY W 9 congy 19 03k0/A Jlol Aeiles pole 33 g3




B8 darw g ek dobld

oYL 31 055 3)ls (6)smis sy il

AEXEEE

Seug

—_— e
_ Vs

3
i

-t
+
%
1

- a.\d.uheil..uds:.‘:._ﬂ#

.
ke
4

Fhoosmd

I n&uh Gl d.‘nﬁgl,)g

+
ahe

T T
3 T

[l

e

AR

GBS o 0 g S a3

ARF-IE

AREEE

.

povl

e

-
=
|

-
+
1

4

T4

The

,_

.
~
o]

1w s

S

—_—

AT

RS

T8 e S e h..n‘ﬁ.nﬁgl,)e

VY.

AR

-]

e g

(b carog < Fol X Zrug) (B35 o 9 (BIF 0920 Sy Blike F11) Hl3g05

g COte Ly 48,5 &g 3iiod | bt adl oy
P S g 1S salie a5 cuwl (V) o) Ken
(Srgnge Wiz ey on Jlpen O
GRgR y3 ) dgg plex 3l > Jly g )it
S)9gn g om S9 58 (V+) LKoo Hertel
s Menz s 31 i ssalie b slayorwy 00

3L y9ion g b oy ol sadlhs I Sun
2 Sl gVl ol & g Al LD oS )
ol 48 3l s s ol j] Lol gl s laialle
80 oy Sl (VU Cundy godmd il o yusio

183529 b )99 9 Jley s b iells 0g)S

VFAY wiawl g oo /05l Jlof Sicmilgd pale 58 Sngh



By dw g en dabl

oV 31 055 5)l5 (6y5iinn s il

Cunsg ol San bl 3,185 Jlyomwgy S8 p ke b
Jols sl ais Slgs (Sl cle 4 clgS, gorlin]
vl Jlywgy J5S pls )3 (© Sy Slynss 5 amd
S8

2)955k odewy S 4 SUsS Gl 3 &S jeb loa
SR ol 3 (V) 23 33 VL e 56 ol
P eohialle 093 90 VL &8l el lis g
IS sl szpan oyl 5l (B )3 ey Cundg
o (b Cdlue ggerme L8 S he ol (b s
I sy 3 LS S50 g bawgie g jlis Sy
Condy jl 5 Cigmd Setlinl LV (godimslis ¢ > )15
Dg 5L lesiz b oaliw]

9y ol Sbel fl A s L Y gojlad lages
Fol il 4 il holine Sl iVl sl puiie
Bl omizmen )8 Gliedle GuVb 6,8l 3D oS
09,5 90 » o ol Cumdy 9 yem 9 P Bl
» 30 (V) Hertel, Olmasted g0 s gxe jlielles
» LS)“L’ Cow dass oy, a8 wishy lis o5 gaslllas
o 22 )8 gyeign b Lol Jhomeg ol
ol sl e obols Ce g )l 51 eolatwl aes 4
Jywg ols Hertel 3 Olmasted .cél zals ol
plil & g9y ool (b Sl cunsg o 1) ol
L b osibon Camdy bj)l Oniren 35 (ou)n
2 eddodlail slap)) S Ohee ole clialie
91095 95y 18l g CSuw ae OlMasted  gasllae

L oler 381 g9y (VV) pl)Sen sROME gy >
DS P pSede Rl we Sl e ()8en ren
¥l o g a5l e sl Lol L (28 (3D
b gadlae gmbs oh lis b slags) jl osliel azin
JyS &S cul (YY) Percyy MeNZ s L guen
CoMe ol (gld > Candlisd Ve o 1y Kool ooy
b 203,8" dulie b loz 53 35 ey S e abolOL

IPAY Wil 9 cp0g 17 03Wd/d Jlof (Lsuilyi pole 50 ibgs

Il Ll sl GuVl lie L blsy) ozl
5 g 138 eslitl LWl b5yl sy il slacs
2 b (6550318 958 (goSw oled b WL Lo gl
Logles aldl wols 555 () o) en 9 TSAT o4e
bl b g jlee Bl polie (5)giign en
09)5 4 o (A (ol sliwl) > (gyuie )Li8 55
Candg ,d dEl VL Tsal gadlas > 5yl Jloy
ol 5 C8)S LB ey dpee plil Sy ol

el (5 oy
Sossan yras by il g5 55 i Sl ¥l
byl sl )3 (gt slne Blzdl g (1 Sle olie
Iy yol cpl Jdo oy lis Jloy 098 & Cums (iYL
» Jolie s>l i &S > g s pdydllasl 4 plon L
adad yobo & ol p ogdle Iy Cus (M) (5989 b

oV odon g b pltiells o cdS g e
b Jby en b ghiells 4 Cus (55 Gans Sl
Dbl 4 Yl gl ysie (0 SYL olie dgng als .yl
@ PSSl plese (99 Bl g phlal Gl
5 (¥V) 2k sde gyl ld] i b SS (slo Suail
5 2brl 4 bgpe lajiall ) iy Sl wSep b
b A o e Ol sl e <S5 b syeidn
ke slacglis 1 LSy (VA) 15 sl el )3 Loy
25U aS 39y cpl cadly L3 Sliiss plo bl ingh oS
Ml g LuaS andsy b o L gogisgn Cunsy
B3 R PR IS LY I W PR NTIC g
Odbgy 4 )l &5 50,5 0 Sygo Jb 3 b lac b
ORs (pl 3 )lags gailisy slaculd ple g ()
g Comdg b L a5 350 5)8 cul (Sae sz jn




JECICHRERNPREE

oYL 31 055 3)ls (6)smis sy il

2 4903 o g il Wged 7 e g Amslone 4
w2 3l Jolb 90 g9 gl LB @ Col (Sen b xe
rob gadllas g5 gamslne Jlo ey adl diged oS
d9ds g sonimd lis ddllles 3y50 (sla pxio ogad
o S pS sly BE loj 295 0y ddlllas oyl asys VO
Dy adlllas cpl slacudgize K00 3l 55 65, sedlatsl
P soslinal wian vzl VL b)) ST LS

olyed & IS g py (45 olyen & S (LS Ainy
O Sy e ols g bl bl i cow claj))
Ohgy N yp 00,50 sdaline 3yl 5 eSS calie oYl
poo o sadlas 5l Soline jsSie gadlan 5 (5, Soslul
Dy gy g5 pdlde bilae jd 4l eS8 Olyuss bl
S s b igy j0 Golds 4y e o |y ol > dlay
balance oKy jI (YY) Ll Ken sROME  jings 5
odlazwl WYL SLj) ! performance monitor

Sy b gadllas l coglate mej sl ol )l piomen A
&S Vb b b L 3, K D) Ll Kan sROME

29 Cute Slsl (3D (o8 5yl oS e Oy

Sy e olis
O ok dus ol b b (JBh oS S
6085 3yl S il b gudos pl j0 &S Jbsys 1658 eolal
a5, b iz (23,8 odlisel YU (s dtpudls b IS0
paude 5 Gheder atin e 5l HsSde sadlllas
Sl Wl o o) ke 1 gt Izl 3 oS Jlsys 4

s odalie

Wl

2l 5B 50 5y ol @de SVeb L8l a5 33,8 o sloiity
oYk U5 2 b )Shes 551 S e 35250 Sl
D)5 objylal,el

‘!'D)-\é 9 ’iﬂd&“
plsl 1) b oS SluS el 5 suje il () San ]
ol 1y S5 JleS didges ()b Baos ()]

S 5 4
Wy pS o> & Ol adlae ) lacydgie
Odel D5 g9 adlles oyl & uilqa'l 51 dged o)Ll
Lg &S cusly d9>9 d‘ob‘b T2 | 43.9; Cyguo 0&5).»
References
1. Horak FB, Macpherson JM. Postural orientation and equilibrium. In Comprehensive Physiology.United Stated:
American Physiological Society; 2011.
2. Alexander KM, LaPier T. Differences in static balance and weight distribution between normal subjects and
subjects with chronic unilateral low back pain. J Orthop Sports Phys Ther 1998; 28(6):378-83
3. Riley PO, Mann RW, Hodge WA. Modelling of the biomechanics of posture and balance. J Biomech
1990;23(5):503-6
4. Borah D, Singh U, Wadhwa S, Bhattacharjee M. Postural Stability: Effect of Age. IJPMR 2007; 18(1):7-10
5. Lord SR, Clark RD, Webster IW. Postural stability and associated physiological factors in a population of aged
persons. J Gerontol 1991; 46(3):M69-76.
6. Baloh RW, Enrietto J, Jacobson KM, Lin A. Age-related changes in vestibular function: a longitudinal study. Ann
N 'Y Acad Sci 2001;942:210-9
7. Lord SR, CLARK RD, Webster I. Visual acuity and contrast sensitivity in relation to falls in an elderly population.
Age Ageing. 1991 May;20(3):175-81
8. Manchester D, Woollacott M, Zederbauer-Hylton N, Marin O. Visual, vestibular and somatosensory contributions
to balance control in the older adult. J Gerontol 1989;44(4):M118-27
9. Bolton CF, Winkelmann R, Dyck PJ. A quantitative study of Meissner's corpuscles in man. Neurology
1966;16(1):1-9.
10. Cauna N, Mannan G. The structure of human digital Pacinian corpuscles (corpuscula lamellosa) and its
functional significance. J Anat 1958; 92(Pt 1): 1-20.

VFAY wiawl g oo /05l Jlof Sicmilgd pale 58 Sngh


http://www.ncbi.nlm.nih.gov/pubmed/2030269

0L 2 (513 05 55)ls 6y5ian e sl

By dw g en dabl

11. Verrillo RT, Bolanowski SJ, Gescheider GA. Effect of aging on the subjective magnitude of vibration.
Somatosens Mot Res 2002;19(3):238-44.

12. Perry SD. Evaluation of age-related plantar-surface insensitivity and onset age of advanced insensitivity in older
adults using vibratory and touch sensation tests. Neurosci Lett 2006;392(1-2):62-7.

13. Menz HB, Morris ME, Lord SR. Foot and ankle characteristics associated with impaired balance and functional
ability in older people. J Gerontol A Biol Sci Med Sci 2005;60(12):1546-52.

14. Riemann BL, Myers JB, Lephart SM. Sensorimotor system measurement techniques. J Athl Train 2002; 37(1):
85-98.

15. Scott G, Menz HB, Newcombe L. Age-related differences in foot structure and function. Gait Posture
2007;26(1):68-75.

16. Root ML, Orien WP, Weed JH. Normal and abnormal function of the foot: Clinical Biomechanics. 1th Ed. Los
Angeles: Clinical Biomechanics Corporation: 1997

17. Cobb SC, Tis LL, Johnson BF, Higbie EJ. The effect of forefoot varus on postural stability J Orthop Sports Phys
Ther 2004;34(2):79-85.

18. Cote KP, Brunet ME, 1l BMG, Shultz SJ. Effects of pronated and supinated foot postures on static and dynamic
postural stability. J Athl Train 2005; 40(1): 41-46

19. Tsai L-C, BING Y, Mercer VS, Gross MT. Comparison of different structural foot types for measures of standing
postural control. J Orthop Sports Phys Ther. 2006 Dec;36(12):942-53

20. Hertel J, Gay MR, Denegar CR. Differences in postural control during single-leg stance among healthy
individuals with different foot types. J Athl Train 2002; 37(2): 129-132

21. Olmsted LC, Hertel J .Influence of foot type and orthotics on static and dynamic postural control. JSR
2004;13(1):54-66.

22. Rome K, Brown C. Randomized clinical trial into the impact of rigid foot orthoses on balance parameters in
excessively pronated feet. Clin Rehabil 2004;18(6):624-30

23. Satvati B, Karimi MT, Tahmasebi Boldaji R, Pool F. Standing stability evaluation in subjects

with flat foot. J Res Rehabil Sci 2013; 8(8): 1277-84.

24. Percy ML, Menz HB. Effects of prefabricated foot orthoses and soft insoles on postural stability in professional
soccer players. J Am Podiatr Med Assoc 2001;91(4):194-202

25. Stude DE, Brink DK. Effects of nine holes of simulated golf and orthotic intervention on balance and
proprioception in experienced golfers. J Manipulative Physiol Ther. 1997 Nov-Dec;20(9):590-601

26. Mulford D, Taggart HM, Nivens A, Payrie C. Arch support use for improving balance and reducing pain in older
adults. Appl Nurs Res 2008;21(3):153-8.

27. Nigg BM, Nurse MA, Stefanyshyn DJ. Shoe inserts and orthotics for sport and physical activities. Med Sci
Sports Exerc 1999;31(7 Suppl):S421-8.

28. Redmond AC. The Foot Posture Index, Easy quantification of standing foot posture , Six item version: User
Guide and Manual. 2005; [http://www.leeds.ac.uk/medicine/FASTER/FPI/index.htm]: Retrieved 10 December 2013.
29. Redmond AC, Crosbie J, Ouvrier RA. Development and validation of a novel rating system for scoring standing
foot posture: the Foot Posture Index. Clin Biomech (Bristol, Avon) 2006;21(1):89-98

30. Menz HB, Munteanu SE. Validity of 3 clinical techniques for the measurement of static foot posture in older
people. J Orthop Sports Phys Ther2005;35(8):479-86.

31. Franco AH. Pes Cavus and Pes Planus Analyses and Treatment. Phys Ther. 1987 May;67(5):688-94

32. van Emmerik RE, van Wegen EE. On the functional aspects of variability in postural control .Exerc Sport Sci
Rev 2002;30(4):177-83.

IPAY sl § oy 17 05l A Jlof hokilgd pole 53 Sibs%




oYL 515 055 )y oy95g s b

B8 dar g ek dobld

The effects of pronated foot posture and medial heel and sole wedge
orthoses on static balance in older people

Fateme Hemmati', Saeed Forghany*

Original Article
A

bstract
Introduction: Aging has been associated with increasing foot pronation and changes in foot mobility
which may influence standing balance. Orthotic interventions change foot posture and load distribution
under the foot and therefore may have important effects on balance in older people. To investigate
whether a pronated foot posture is associated with poorer standing balance in older people and whether
medial heel and sole wedge orthoses affect their standing balance.
Materials and Methods: Nine healthy older people with a pronated foot posture (age 67.1% 5.7 years)
and Fourteen healthy elderly with normal foot posture (age 67.1%+ 6.4 years) were recruited.The Foot
Posture Index was used to determine the pronated (FPI 7.5 + 0.7) and normal (FPI 3.8 + 1.5) foot posture.
Static balance in double limb stance was assessed using Kistler force plate measures during four random
shod conditions:1) 5° medial heel and sole wedge; 2) 8° medial heel and sole wedge; 3) 5°flat EVA base
insole; 5) 8°flat EVA base insole. Each of the four cases was completed with eyes open (three trials) and
eyes closed (three trials). The center-of-pressure (COP) mean excursion, total path length of COP, mean
velocity of COP and area of 95% confidence ellipse were derived as measures of standing balance.
Results: Participants with a pronated foot type demonstrated higher total and mean velocity excursion
data in AP and ML directions, and larger ellipse, during normal standing, but this did not reach statistical
significance (P>0.05). There were no statistically significant effects from the four orthoses designs in the
pronated nor the normal foot types (P>0.05). Main effects for eye conditions were significant for center-
of-pressure excursion and mean velocity in medial-lateral directions (P <0.001) also for total excursion
and mean distance in anterior-posterior direction. Also there were no significant differences in interaction
of all conditions (foot posture x eye condition x orthoses) (P>0.05).
Conclusion: A trend towards less stable balance was observed in pronated foot type but this was not
significant. Use of orthoses had no effect on balance parameters including negating the effects of eyes
closed. Orthoses showed no negative effects on standing balance and therefore do not pose a threat to
balance (e.g. if they are used for another purpose).
Keywords: Aging, pronated foot posture, static balance, medial wedge orthoses
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