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Abstract

Introduction: Lack of balance control and falls in the older adults is one of the most important causes
of injury and sometimes death in this group. Scientifically, finding the ways to improve postural
control is important. Therefore, the aim of this study was to evaluate the effect of using knee braces
on postural control in the older adults in both medio-lateral and anterior-posterior directions during
walking.

Methods: The present study was of a semi-experimental and laboratory type. Statistical sample of
this study include 15 women (with mean age of 66 years, height of 169 cm, weight of 79 kg and
body mass index of 28 kg/m2) and 15 men (with mean age of 69 years, height of 175 cm, weight of
81 kg and body mass index of 27 kg/m2). The intervention used in this study was a type of brace by
restricting knee flexion and extension movements or supporting it. Bertec Force plate (Columbus,
OH) was used to record the center of pressure.

Results: Main effect of group for maximum center of pressure displacement was significant
(p<0.05). Main effect of brace on anterior-posterior center of pressure displacement was significant
(p=0.018). Also, maximum medio-lateral center of pressure displacement during walking with brace
was significantly greater than walking without brace by 32.75%.

Conclusions: Generally, center of pressure displacements was different between males and females.
However, the brace has similar effect on both men and women groups and increase the center of
pressure value.

Keywords: Knee brace, Postural controls, older adults, Walking.



http://ijrn.ir/article-1-631-en.html
http://dx.doi.org/https://doi.org/10.22034/IJRN.8.3.8
http://ijrn.ir/article-1-631-en.html

[ Downloaded from ijrn.ir on 2026-02-11 ]

[ DOI: https://doi.org/10.22034/1JRN.8.3.8 ]

g3 Al Syl gy gd (oiSelgi (iRg 3 A il
‘“b)LostAb)sbs\i’\ )LQQ

https://doi.org/10.22034/1JRN.8.3.8

92 B — 10 Lty 99 30 (liodlur yuuily J S 39 9315 ot 99 31 0! i (g
f ol il 92 Al yo T Sl phan e ol (T (63U Slho (g U ddjle & Sids £ 2l

2ol edmd )l e o)l sase ol&uisly ¢ wliislyy 9 oy pale oSl ¢ 1byg SilSogn 5 oyt 05,5 ¢ S > )by Hluishy )

Olrl i)l (o)l sives oSl (wlitilyy 5 (o pole oAUy (1555 pole 9 (SN Can g 0g)F ()9 Slegn L)l ol S Y
Ol ol e Loyl ase olSuisly o wliislyy 9 oy pale 008Ul ¢ by SOlSosn 5 oo 05,5 ¢ b 9 SuilSKogy jluisly =Y
Ol eubamd (uband s ly oMl Sl oKzl (9319 PoS g (SN Cayd 09,5 ¢ biyg (Siglen jud byl wlid )8 ¥

<r~ut.&3|3) 9 ey P?—LD oA ily 2329 ;§_ulip9.4 9 S pde og)j (—23)9 k&ﬁ&ﬁy )L_M.ul.) ‘9)53‘):)&:» ‘rLc)Aﬁ‘ :J,;—mw b.ﬂ_wuls)’i{é
ol eyl (o)l 3de oSl
amiralijafarnezhad@gmail.com :Jyos!

VNI o pds gu )b AARSVARVAL RPN o

WS

09,5 ) 2 S e g 1 8lge (B 53 5 sl sl Jslse (o Sl il 3 bogis 5 Pl 58 pas tdnle
Goacn 11 el foyp 50 Y Caponl J ol Lo oy (csl) el 555 35sge 6L e 39000 g 93,5 (1
(el g (2B 3D (sl 93 )5 el oy ST 1 9l s Sl o0l 536 (Sl s ]
ol 8y oly b

i =Sle L) 0500 Jolis adllas (1l (glol digas gy (@ tilojl g (28 e 95 5l sl imgly 1) (dg
PA s 50k L) 350 10 g (g po pto 3 23S oS VA (S 0395 (a3 L g ) S5kS VY (g e (il VPe 08 ¢ JLw £7
Ol 53 o3l 3)50 adSlie g (arpe pto j ppSOLS TV (S 0395 (Sl gy SolS AV (g ¢te (5L WO 45 JLw
ol) 0,5 coles Ly o (9—d jL) Extension g (i p3) Flexion ol > )5 cdgizee sloul Ly sy (o9 idoh
.4 odlaiwl (Bertec Corporation, Columbus, OH) Sy (g9, doriuo | jLiid 3510 ¢ (g 39

ot Il 31 (P<o/+0) ol i Ty g bline gl Lutd 35 po bl sy Jliio py 09,5 ol 31 Lt aiBly
S 5550 (ble e Slo Jladie cpizmon (P24 MA) 35 jloline (e a8 (sl 53 )Lusd 55 50 Ol i aials 1
by iolial Ao )3 YYIVD sy yed (38 oly d s oy L 8y oy b B A8 bl ;5 (COPMax)
23l Gt 0l 292 L sl oglio 30 g () 09,5 93 )3 )L 5550 (mlomly ylie (IS )5l 36y At
A (o il ]y )L jSpe (ol e 9 4l (e [l 35 5 (0 0935 93 (aeloie

o) ol eialls maly J S egily a2 2 831908

o Jlw 0 YL wallw as oo 5l (2 Sko ol oy [V] Aodio

2L S PBlis «, a5 SO» JLw Ad YU sl g 4 St el |y dnals ol 31 51 ol S Su

Sl Lol as g, Hlal ol syl S b 48wy o
A VeV Jlw ) 08) (2l 2928 (o0 (S U 45 9k 4o

..\_;f u_a.o.»aJ I) Lg-\A.oJl_w 0)9.) ).) ‘;_\J) u_o.b.{
IR 5l S 5 aeils 0y059y (Sud g By sla b
sl JiS Y] 0l (o (S oS il g el

oal Jlwde b oyusen [V] a0l ioll s ,d YO

g dmlgd Jlw e oYL liedlw ey o 1S5 )


http://dx.doi.org/https:/doi.org/10.22034/IJRN.8.3.8
http://ijrn.ir/article-1-631-en.html
http://dx.doi.org/https:/doi.org/10.22034/IJRN.8.3.8
http://dx.doi.org/https://doi.org/10.22034/IJRN.8.3.8
http://ijrn.ir/article-1-631-en.html

[ Downloaded from ijrn.ir on 2026-02-11 ]

[ DOI: https://doi.org/10.22034/1JRN.8.3.8 ]

Ly ohells (S5 cuns il s 1Ko 4 yidus (Siwly ¢p2b3)
Ca ) o> OB Lo a5 yolwl Cplys [VO] 355 ol yom ay
il Cgonl 33l Wlgy o bl 5l 6 Sy

@S 0w sl ooy g leMbl i l58l L waly i 3-b
Sl 3 (tamsy Joss Jpi oy e sl L
L duolie o (6o (s oWl o8l 0 [NV ] aisn 50
aS 6l 8l Lol V] 0l (608 i ds  olin (sladyes il
6> e ol aily Ll g alw 5 Jols oM i
Sy dla sl > DA a0k o Lally (605 diws p (5
ooy 3D s SleMbl I ISl s U sl (5, 2oy
g Lglal,dcisdlyags ble Ua il o odlaiul
L VAV ailes bads 4yl )8 o 3 4 adge 4
> sl 0u 5,8 3l 8byd cleMbl cjonl 4y dn g8
)‘ odlawl ‘JJLJ d)I)_.é).g 9 L oo > J_.ohzn 2 uJLo..C
D50 (o> SleMbl (inli8l | s p g M S e gla ]
IV Ve cl 48T )y 8 oy dise dag

o odgd o Ry S e bads Cpa i Shecd b
o 3l jedaio [VV] 25 (o 0ol Cyoely J,iS» K1
6 dtlaio 0390 e ol VY] il (o LS 033 5re 1S]
Ol o Kl oo b &Sy e 48 ol [ Sldas
Jles! Jeo il [YV] 5,8 L anls |, COM ] o o
)Lm.‘? )_g).a 0 sl GE—N EO9—E J_Ax” uu_<.c S9y—
COP &y cl 035 5o [YV] 23,5 o JLacl (COP)
il (COG) 5 55 o lyaass 00 S uSaio Llgs (0
S L b lidllae ol COP o g 4y o5 5l 48
o 3 yud 45 Sl 4335 b ioag -l
oS W L;Lasuéf S99y » ‘_’Jbl’;mg.] Lo O)l::.él
S e G (S s S ) Ay (S 1))
=S Lo ) S ey olplo b o GBI L
)»l; shd Slllas jl (sdgam0 3 3959 (pl L [VO] 23, 5
Cuwl 035 yo)l55 Jolime l 8l s llwg s cdl Zlaw
Ao u— ¥ )‘ oalawl UI)M 9 U_JJ d)l_‘> )_Ias )l [Y\]
Fxe e g =8 oly Ly dslie 3 (8 ol Pl
OS5 A [YF] 20, 5 o Ly cMae i iy kb ay
0285 & ds g b [YV] 23,5 e aly 8l o, Slos 530 59 140
Slalllas b (o0 5 dy i Slo Jimghy )3 39290 sl
o Slgze il cas b anl lajer)l wldl ly (s pig

VY€+) )LQ.) Y D)Low:hA 2,90 cd)mfjbww‘fw&Squ‘w

ol )y Ml s slm el Sy Il L
Uy e Jolss | podaio 98 (o (0 )0y b cled
ol b 93 (i yparme So o (0] aw p B 50 i
Pl Jolods ©)laee (ml S8 g (o sLvpo3 3L (Y]
Nl (o 695 5 (3D G555 Y gy (e sl
38U ol (113)55 ptr a S Cwl 02l s salg i [0
oMl boiiw ylas Ly (o3l 0 L (s Gicaliél ayl
Mae a8y il L oy domes [£] 0 alal,
Log el J8 i ol j8aly 9 b (o0 ials
b @ 895k jl beges JUb 5wl o SL31[Y] 515 5929
S5k 53 [A] 28 (o odlial B 350 Mol by (6l
JBox ()b cMas S8 dbuwgay ol S8 Ly g
b oze caml 3)lse 10 b o 31,81 3 [A] 295 0 dbx) b e
9 S o b by us SMI (35 wal3 4 36 &S
o ) e ol o) (s Bl s Sy
Ol ol a8 0l (oo i ) ey S g 08 (e
0323 (e 3381 )3 (COM) oy 5550 Sl (Lo
Ol iagh dng ol ccl pal ol Cenl [A] 595 (o
I8 g Jolw (g anwgs (sl alslie gl Sl 3l odlawl ay
sl 0181, sl Ll il 01 el )3 otald g
A4 A o) sg g Lo aaly ol (il (5o 3)90
J=Y5 loas osliiwl (o3 sl (b 9 lge Sy (o

D Jadl (o (ST o
oobed 3 a8 i jladals gl bl g (85 ol
Jlanl pas cwl €y 5,8 o )y 8 Sep loe U
b ot i 55 o Slasl a (655 e LM
By (o L 3 e e a8 IV N ]S (e L)
9 0209 (e s Gialil g (Iald OUSde fgpr cues
M5 =8t ms Sy o A8 L MY 98 bgi
P05 e L 5 0338 5B sl i (385
) o ol el [Y] Al o iol38l ikl 0g, S
3 o5 ld ol il o 5 Sy ol L5 §) S
ol 50 Nellw Jla VY 5l i &Vl &S ek 4 sl ¢l
O Yol 8l u o e dga s [NF] Wpmo (o b8l Sl y
ool L Ky o Sl Jl Ae (oYL o3l oy 0 5 S
ol 4 el (gl oolidl el [V] a8 e w6 ],
B gy sie )BT Lol 595 (el oo Sy g 20l S
@ blos (1ol 5 gin sl oL | o5 carge Wl (o ]
et Gl e opl 093 (sloinl g (S gl @l plog


http://dx.doi.org/https://doi.org/10.22034/IJRN.8.3.8
http://ijrn.ir/article-1-631-en.html

[ Downloaded from ijrn.ir on 2026-02-11 ]

[ DOI: https://doi.org/10.22034/1JRN.8.3.8 ]

Ol)&oﬁ 9 ‘:Ob.ha C)h'-o

gl 9 (2 dalojl g ()25 e g9 ) )l imgy
Ghlize w3 a S ol Luis (G Power 3.1) ;8 5,
)_Jb] d)l_AT O?—“’)'] 2 /A d)LAT Oles /A 3ol o/
W S8l as 5Lo ()-S5 (658 000l L dygwgd il g
Yo La dbges s oyl 3939 Lo [VA VAT amil (o 53905
4 L ages] il oass odls s (V Jgas) o yls
ol sy gl yingh )y aildbgly g Ba
Pl (gjluslion g0 dy 3 y0 g 05 09,5 93 50 Lo (9]

ol b pae b sl b sl o o3l js ol dgme 9 b 65
ol (8 Slllas (o opizman 235 (asuie dblie g9
o ;0 cdl sl g9 5l ML )lge (oled )0 &S Mad o
Joo5 5 o8 g 5 [V 0] el 3 (b S) g Jos
ol lym 515 Blbl zglaw wile 5yl (ol 4 (38 5
P ol a 0295 Ly sl 0395 5 1ai3 )90 (S >
i o asllan S i ciialls 3 sl 55
9 0 el oy 58 mr 93l5 (el enliind 51
ol €y oly b i el g e 5D b,

LTy

23l gl liall oy (5 0395 4adls g iy o B o ol ) Jgi

3 0

s V0
SAAYEQ/AA SEISYEYIAF
VO V£ [y VS Ayt /.Y
NYAZ=S VAT Ya/ASEN /08
YV/FFEY/NA YAAYEY/\Y

S5 503 Olasein
Slass
(0eolee F)line B2l (Jo) o
(0Slee 2 luno Sl,oc) (0 ) 5
(0xSkes Flone B20) (5545 2

(@ o 2 P 5hS) O (235 a3
(u*ﬂ“’i)‘»w Calyoal)

Bertec Corporation,) <S5y 59y 4o j )Lid 510
Ve (6yld s dises &y exlar wl (Columbus, OH
ol 15T 58 b ,Ltd 55 10 el ool s a3 8, Lai
L (Butterworth filter) & )9 ,5L ,lid 1.0 gl sewl 3,
Frealr ol (3,8 s Cga j5m Ve (S
LYY o eolaul s

domivo 45 00 et die yaame jd U5 aiwlgs Lo S3ge3] 5]
o) g oy bl 395 ey Ly ol o0l )y 81, 9,
2 o i Lol e gt 9 L s Ak 0 93 9 (gl
Tue JibeS )5 Gygo (8 ol (yieS ¥ ad> pe
3335 JoLi (5385 oly L6 e Ly Sl 3,55 JolLs
() JS) (o iy (b i 5 S5 elan el
3)90 gy D9 gy doriuo olSiwd (Sle it 59
BTy 5 (3903l baogs 9 deivo (28,55 )8 Cbun
Ol 3 e (o S5 Iaome (e (agefl Sl >
Ol b (el (oo (gl (Adidas) (iS5 52l
oMl 35 50 b Sl La o gy oled sy azgi L g
ipok sl e plsie an (o)l gioe ol
s ULl

_u—""\é ‘(COPX) Lr?)u_uub sty 90 ,lid )_f)o

AR

0390 s )y dild Hly 8 el asllas 4y 34y (sl )lize
sleidld plosl g (8 ol (Uly sl (Jlw Ve=Fe o
9 i 5 (o Ceodlw g Jie jgo a4l
Sl ysio yo yS90 sl (5)lon 2929 Z9 ) SLoyline
(S e SYILBL 392 by gmen imoh
(=0 sl 3 edal i J B o)loual aisS o b
g pie ol Mol ol Ly ol ogse oyl
—9e3l i s Y o9 Giomoly la cgeil glp2!
L as [MV ] s (s JLh g (pgail 5l oolisl L L
Lo (ogejl (olos e sy 3ol ol gl dzgs
Al el Giag 3 €S 5b g 33 €l sl
ol o (imgly G g edl o L Sagail 5l S
its syl Slgo i Ele; gy sl Jse

YY) 59s Sl oMl 5o
J—B) IS 3 sl (imggy 53 o3l 3)90
o Olos (o o ol b (S Sl sl (e paalte
g9 Jol el Cgr gy dz Jate (35 )
T Joabe (392 1 g (b Jaite Ly (SSSe Joaie

L 4 Extension g Flexion o8’y > ;5 cydgioms dloul (gl

28 Gl 25 )il 155 3y50 &gl 3 535 (5 e


http://dx.doi.org/https://doi.org/10.22034/IJRN.8.3.8
http://ijrn.ir/article-1-631-en.html

[ Downloaded from ijrn.ir on 2026-02-11 ]

[ DOI: https://doi.org/10.22034/1JRN.8.3.8 ]

L5 55 Pe/ed) (g lsline rdaus g plosl \F (s 45ens SPSS
A 4,5

po—e oSty IS4 naS )3 ) Bl (gl SS9
5 (RARUMS.REC.1397-092) ool e Las)| LS
dod C8)S LB Cygal 050 (Sida 4 Mel ol
PESb il S sl els, (Ba s oS, 8
A0 el i agh

V€+) )LQ)' Y D)Lw-:hA °)9'=‘L5)&")")DM‘9SU‘&9)"QM

e (0 8)S )8 Jlod g a5 5)5 (COPy) (ils
LOP ‘_,’_Qm 9 Cio C?‘ 92 A J_Aol> O))ﬁi [WEWEY) l_’
oy el Al cpn a0 ,F awlxe ol Ol s aals
039 (b i gl g 2 o] Bl (- Sils Sl
Cyiomods Ib 03launl Shggyolds yo—ajl ;I Las o3> g jes
5 e 09t 9 L 08 o) g 93 dlie (sl
L dagg uilyly 5lUT cigoil 31 0,0 5 01 09,5 93 o
38l pys U L o o ool (g1, 5 (s o

dio ol d}))]d?b.:u.).w I> (59&‘4@0(3 ‘ML .))55)4 (CJAL»UMJ)JU},\J u.d) a‘))bmuwlp&dlou(u O L;ol.)&dlw (uﬂl.‘ J&ﬂﬂ

(P:'//W\) °9)‘§ J_ALC )41 ‘(PZ/WF') o=y J_ALC )_:] g
u‘)_,.“a.:u FEBAL — (PZ'/\‘\;) 09)_?9 o= J._)Lm.n )_}'l 9
72 (P=el¥¥Y) 09,5 g e Jlite 31 g (P= /YY) 05,5
— B3 slewly »» (COPMin) jLis 5.5 00  buls i

b @i
per Sl Jlde cpimghy (slo adly o (Y sin) am ang L
BB sl 3 (COPMax) )Lid 55 e (—lnl>
oot 05 =8y ol A Sl e L (085 0l b
Jeole (31 (P=+/+VA) ccils (g lolize Limsliél o > YY/VO

=t (P=eIAOY) 05,5 5 (s Jlize 51 5 (P=2/10Y) 05,5
J5Lins (COPMax) ;L_isé 55 o bl oo Slo o

o3 oly b el 350 5 015 09,5 93 1 e g 9 b Cunds 93 (b (2B B gl )3 )L 55 e Sl 3 il Bl g (:Sike Y g

8955
& olxe gl
350 53]
i Low!
ko 31 i )
Jile A e Jols 51
9 5 o b oM 9N ol G 09
= 09,5 oy
595
Oy dlald
Ry - IA¥Y -Iyys NN NYES Y P C VI YR FE SV V¥ D S PR V7S 17 COP
—Bh
. IADY oy s/ VA PYRE=20 & 705 U DN VA5 i ST K= =28 n 7 B8 o[EeNe/0Y COPMax I
-e¥Y YV NN —o[-EFRN-08  —o[-FAVE[Ye  —of.kesVAY —of.k.5o).0. COP

il Loyl (e jloline CBMS] 008 Ly


http://dx.doi.org/https://doi.org/10.22034/IJRN.8.3.8
http://ijrn.ir/article-1-631-en.html

[ Downloaded from ijrn.ir on 2026-02-11 ]

[ DOI: https://doi.org/10.22034/1JRN.8.3.8 ]

Ol)&oﬁ 9 ‘:Ob.ha C)h'-o

13 0555 ol 31 ucils SilsEl (P=+/+ %) ays VA/FY
59 f3Line (COPMin) )Liib 55 ya ol (i e
A Cad (I0y0 09,5 3y L5 s dwolde (P=+/-YY)
5 oot Jlite 3105 12a8 (gLl BLod ay (L5 0,5
pe3Slo g (P=/¥40) JLid 5 S p0 i aials 1y 09,5
Jb 3 o bl i 5 (P=+/\VY) (COPMax)
) il b sk, > (P=+/V¥Y) (COPMin)

Sl sy gybhlize

gk sl 4l L golhae 5 (17 Join) dm aagi Lo
15 (COPMin) ,Lis 55 1o louls oyt o (COPMax)
e 9= 08y ol A G e L (08 oy 48
(P=+/+ V) a0 )3 05120 jLid 55 10 ly a5 asely Jlais
Ao FA/AX (COPMin) jL_id 5 Sy louls oy i
(COPMax) )i ;S0 ylouls pssiSle g (P=+/++5)

Oy oly (b aiallu dye 9 (569,593 10 L (o 5 b Cumidg 93 (b (s olB cliwly ) jlid 30 il s > laibiel Gl g (1 SSle Y Jg.\e

Ls)“’u""ﬁ-‘““" 350 o
Sl 1 Jole 51 Jele i1 ” ;
s 3 25 b 22 9N o 5 G
89,5 9 oMy 0955 e o o 09 o ORI
VAN
A “[EYY gefoo¥ NS AN LJEVVENEY o[ EYAS]AY PRV PAE u|)w
COP - -l
NAVAL -/vsa PR o[-EYa¥/.55 NEESTRYR SRR 7Y 7AN ) Jetnvsfor COP, Lk
A we/oTF gl o —o[oEVYY[AY oo [oEWKFA —ofoEVAFA —foEvVe/fy COP

Yo el Gl w4 4 S V0] Percy g Menz
Gl el gy 1 ool jI sy () 4> Cunlliish
Cigldy g 4 S Cowl od i (555 g A By ey
odaliie Ly jl eolatwl ca lisee WYLs o (gl ixe
s9=Sde g alllan 3 (6,5 ol ) Ay 0SS
944 oS " i oLl 1 g Lo (g dalllas ] hglito

Do gy d o, dlie Jlde
5 JL 018 )l 8y (slmjsio )3 VLo pdlie 3925 4L
S5 5 symly Bl i Ll oy ol JpsS
s Ly (S5 (sl (Saa by S5 ly oo (590
P Fb Sl (S Ly o [V7] 4l aide (o)), lad]
O-Soe yLitd 55 10 Cpu g (bl 4 bgye sl el
Ly i) i S Ly S il ), Sily el
» Costa [YV] 2, 5 s olsol o) seS ol el
Oldielluw > Giaipe sl sl il eolawl aly Luis 593 dslllas
e oo LBl (s il g el 5 olusl il Ly
5 0 S 35 o CBlLogs ( Soflnsd (oS i
Al Jlsa 1y 3,80 5l g, oy el J )8 39
2l S el odliiwl p3 Al s [YA] el
ehlins ialS lgs o bl )5 o)) San 5 Qiu
Sl ) s j5 50 Slilwg jo o jlodlatwl >

W

iz byl o lolime MR 008 Lo

-

bl per Sl lide (inghy (sl adl anaag L
OS] (i oS g (ol B gl 3 )Lsd 55
Ay 1 ey Joele 31 o ioean Db LS 1) (gybline
2 d8 3-S50 (ke (i 9 )Ltd S50 Ol
ey 09,5 Jole 5l ag jhline alB— o8 L,
B old glily 3 )Ltd 5 S pe (bl op it
ol (s duglie 48 (gy9 b d feily (o hline gl iy
4 0L 09y Aoy el (a0 09,5 5 adlge ol ladie o>
D90 S ()bl blsd

ool pes3Sle 1 s odlan il 5 aS ol s ol
o3t wl g g Hllime o B I3y biwly o ,Lis 5 S
s 35 o (ol (ga0 3 YV GiliEl s o o]
Al i 095 i agh ,> Olmasted o Hertel .o ,8
2,455 (31 ol ey Sl o o dad 45
Gy s sl ain 93 (g odlaiwl Sl ey Sz o
39 4Bl pials aalllas 3y 0l 81 )3 )Lté 1550 (bule
Cogndg 1y ol 8l o wl s Olmasted 4 Hertel .[YY]
53905 iyt T S 5y Pl (o S5l
Oimeh zols o calar J Vsl ailg e oyl 4 ST[YY]
s 4Allas ».a_sb Olmasted o Hertel i 295 4 y sl


http://dx.doi.org/https://doi.org/10.22034/IJRN.8.3.8
http://ijrn.ir/article-1-631-en.html

[ Downloaded from ijrn.ir on 2026-02-11 ]

[ DOI: https://doi.org/10.22034/1JRN.8.3.8 ]

S pae (o (o Bl Gimgh (sl Cdgions |l
ol ool ;36 33,5 e sl 5,8 0yl ygmsjl
edaio SO o ikl Ll lads ioals )0 o p 55

23,5 ey ol 3 Jtallis Cld) iman 5 (S

S5 A

2 o Slodlawla Saly sy sl i mgh s
e Jlrsly by (Sir 3 yuris csly il
20,5 (0 ol o (il 4y yomie g oad (2 B I3
ol 5 (il 2l e 255 (6393 ay ili8l olaS
Spgagilons SLMBl Anlifl g 15 (698 (o S 25
S Sl a aa g Ly g anil (Sl plasl 5l (8L
2lgy o e il o iEdlS el cblwg
2 j1 318l 09,5 (ol (gl (90 259y S sleml L
boiw o] Jliss gzl S8 phnls Jolss 09,55
ot Oomt) 3 ooliial 11 e agb Ll yles g pmiSols
Dbl o T (580 g i Olalllae 4y 5L

S Rl
sk o=l e a p plosl p e 4 LS dan |
2 WSl w90 ()

&bo o,
Ayl pMel im0 ed i oalat wl dlso

References

1. Tinetti
persons. New England journal of medicine.
2003;348(1):42-9. https://doi.org/10.1056/
NEJMcp020719

2. Salimi A, Hallaj R, Kavosi B, Hagighi B.
Highly sensitive and selective amperometric

ME. Preventing falls in elderly

sensors for nanomolar detection of iodate and
periodate based on glassy carbon electrode
modified with iridium oxide nanoparticles.
Analytica chimica acta. 2010;661(1):28-34.
https://doi.org/10.1016/j.aca.2009.12.005

3. Manchester D, Woollacott M, Zederbauer-Hylton
N, Marin O. Visual, vestibular and somatosensory

VY€+) )l{,g Y D)Low:}&A 2,90 u,l:.«»,.:,aww!,sw&,qu

VY

Corbin ) vored [YA] 400> s~ olE 5 > - J5b
21y Jprl Sblog gl 5 ey > SilS oS an 5
L Ta00,8 i)l5S ey 3l ool P8 4y el
oalaiwl plSi dy il Wdged ol e g Palluel
2 Sl LSl Ly olya 3L (s (sLaz
odalde B Lyl 5,18 — 13 cblwg > g)bline
— b Gllwg a8 sob i oldles [FV] 0l
095 j) i LBl (g il L il 5 2 )15
ol aS Dbl jlecul Ll ¢ ablo fein sl
5 b b i s s e (2l 5 By
oLl s Al Ly olaiellw 09,5 (il ply 993 (e 218
0o ye yd a8 ol azil il by ol s 4
3505yl 595 (5 aslllas > Mayer [Y2,V+ |t bgi
(o plasl Jslie g Ly S 3 s (o8 il oS
298 (o (2B (B ce > Pl hnd o
i el (s o] IS 1 oS o
aS pols ool [¥Y] 09 (o (B o8 ol s 45
Eloil 3l oalaiwl ades ) bl @l 5b amy o i
5 2B L) cllwy calie sla cops y (al3le
L ol ol o Ly anbdy at g o 0l8— o068
OSee Sy sls ez o o Lo g j5)) Sl am g
i lio 4 S g 0 e Gl o0 ol a e el
2 Gl - San [Vo ] 55 el 48,5 )|, 8 oot wl 3y5 0
9290 SLb 04 S S5 il L e g Lo imgl
—Bb e Sllug (S pinlil cuw Joolie
) ol o boiw g oludl s Yl aisl g ool >l

Aoad ioals

contributions to balance control in the older adult.
Journal of gerontology. 1989;44(4):M118-M27.
https://doi.org/10.1093/geronj/44.4.M 118

4. Borah D, Singh U, Wadhwa S, Bhattacharjee
M. Postural stability: Effect of age. Indian
Journal of Physical Medicine and Rehabilitation.
2007;18(1):7-10.

5. Horak FB, Nashner LM, Diener H. Postural
strategies

associated with  somatosensory
and vestibular loss.
brain  research. 1990; 82
https://doi.org/10.1007/BF00230848

6. Shaffer SW, Harrison AL. Aging of the

somatosensorysystem: atranslational perspective.

Experimental
(1):167-717.



https://doi.org/10.1056/NEJMcp020719
https://doi.org/10.1056/NEJMcp020719
https://doi.org/10.1016/j.aca.2009.12.005
https://doi.org/10.1093/geronj/44.4.M118
https://doi.org/10.1007/BF00230848
http://dx.doi.org/https://doi.org/10.22034/IJRN.8.3.8
http://ijrn.ir/article-1-631-en.html

[ Downloaded from ijrn.ir on 2026-02-11 ]

[ DOI: https://doi.org/10.22034/1JRN.8.3.8 ]

10.

11.

12.

13.

14.

15.

16.

Ol)&oﬁ: 9 u.tb.ha C)hlo

Physical therapy. 2007;87(2):193-207.
https://doi.org/10.2522/ptj.20060083

Fujisawa N, Masuda T, Inaoka H, Fukuoka
Y, Ishida A, Minamitani H. Human standing
posture control system depending on adopted

strategies. Medical and Biological Engineering
and Computing. 2005;43(1):107-14.
https://doi.org/10.1007/BF02345130

Earl JE. Gluteus medius activity during 3

variations of isometric single-leg stance. Journal
of Sport Rehabilitation. 2005;14(1):1-11.
https://doi.org/10.1123/jsr.14.1.1

Livengood AL, DiMattia MA, Uhl TL. “Dynamic
trendelenburg”:

Single-leg-squat  test  for
gluteus medius strength. International journal
of athletic therapy and training. 2004;9(1):24-5.
https://doi.org/10.1123/att.9.1.24

Rugelj D. The effect of functional balance

training in frail nursing home residents. Archives
of gerontology and geriatrics. 2010;50(2):192-7.
https://doi.org/10.1016/j.archger.2009.03.009

Hijmans JM, Geertzen JH, Dijkstra PU, Postema
K. A systematic review of the effects of shoes and

other ankle or foot appliances on balance in older
people and people with peripheral nervous system
disorders. Gait & posture. 2007;25(2):316-23.
https://doi.org/10.1016/j.gaitpost.2006.03.010

Orth D, Davids K, Wheat J, Seifert L,
Liukkonen J, Jaakkola T, et al. The role of
textured material in supporting perceptual-
motor functions. PLoS One. 2013;8(4):¢60349.
https://doi.org/10.1371/journal.pone.0060349

Fitzpatrick R, Rogers DK, McCloskey D.
Stable human standing with lower-limb muscle

afferents providing the only sensory input. The
Journal of physiology. 1994;480(2):395-403.
https://doi.org/10.1113/jphysiol.1994.sp020369
Sattin RW. Falls among older persons: a

health perspective. Annual review
of  public  health. 1992;13(1):489-508.
https:/doi.org/10.1146/anmurev.pu. 13.050192.00242 1

Naeimikia M, Arab Ameri e, Ashayeri h,
Hammayat Talab r, azma k. The effect of

public

external focus of attention instruction during
walking training on old women’s gait kinematic
parameters. journal of motor learning and
movement. 2011;3(2):137-53.

Feuerbach JW, Grabiner MD, Koh TJ,
Weiker GG. Effect of an ankle orthosis
and ankle on ankle

ligament anesthesia

A

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

joint proprioception. The American Journal
of  Sports  Medicine. 1994;22(2):223-9.
https://doi.org/10.1177/036354659402200212

Baharlouei H, Nodehi-Moghaddam A. Correlation
between Body Mass Index and postural balance in
elderly. Archives of Rehabilitation. 2012;12:54-9.
Bahramian H, Ghoseiri K. Assessment of the

foot plantar pressure in type II diabetic patients
with mild neuropathy. Journal of Rehabilitation.
2011;12(2):34-40.

Qiu F, Cole MH, Davids KW, Hennig EM,
Silburn PA, Netscher H, et al. Effects of textured
insoles on balance in people with Parkinson’s
disease. PloS  one. 2013;8(12):¢833009.
https://doi.org/10.1371/journal.pone.0083309
Hatton AL, Dixon J, Rome K, Martin D. Standing
Effects
balance in healthy older adults. Age and ageing.
2011;40(3):363-8. https://doi.org/10.1093/
ageing/afr026

Wilson ML, Rome K, Hodgson D, Ball P.
Effect of textured foot orthotics on static and
postural stability in middle-aged
females. Gait & posture. 2008;27(1):36-42.
https://doi.org/10.1016/j.gaitpost.2006.12.006
Winter DA. Human balance and posture

on textured surfaces: on standing

dynamic

control  during standing and  walking.
Gait & posture. 1995;3(4):193-214.
https://doi.org/10.1016/0966-6362(96)82849-9

Choi CJ, Lim HW, Park MK, Cho JG, Im GJ,
Chae SW. Does the kyphotic change decrease

the risk of fall? Clinical and experimental
otorhinolaryngology. 2011, 4 (3):118.
https://doi.org/10.3342/ce0.2011.4.3.118

Imagama S, Matsuyama Y, Hasegawa Y,
Sakai Y, Ito Z, Ishiguro N, et al. Back muscle
strength and spinal mobility are predictors of

quality of life in middle-aged and elderly males.
European Spine Journal. 2011;20(6):954-61.
https://doi.org/10.1007/s00586-010-1606-4

Maki BE, Perry SD, Norrie RG, Mcllroy
WE. Effect of facilitation of sensation from

plantar foot-surface boundaries on postural
stabilization in young and older adults. Journals
of Gerontology Series A: Biomedical Sciences
and Medical Sciences. 1999;54(6):M281-M7.
https://doi.org/10.1093/gerona/54.6.M281

Ylinen J, Pennanen A, Weir A, Hikkinen A,
Multanen J. Effect of biomechanical footwear

on upper and lower leg muscle activity in


https://doi.org/10.2522/ptj.20060083
https://doi.org/10.1007/BF02345130
https://doi.org/10.1123/jsr.14.1.1
https://doi.org/10.1123/att.9.1.24
https://doi.org/10.1016/j.archger.2009.03.009
https://doi.org/10.1016/j.gaitpost.2006.03.010
https://doi.org/10.1371/journal.pone.0060349
https://doi.org/10.1113/jphysiol.1994.sp020369
https://doi.org/10.1146/annurev.pu.13.050192.002421
https://doi.org/10.1177/036354659402200212
https://doi.org/10.1371/journal.pone.0083309
https://doi.org/10.1093/ageing/afr026
https://doi.org/10.1093/ageing/afr026
https://doi.org/10.1016/j.gaitpost.2006.12.006
https://doi.org/10.1016/0966-6362\(96\)82849-9
https://doi.org/10.3342/ceo.2011.4.3.118
https://doi.org/10.1007/s00586-010-1606-4
https://doi.org/10.1093/gerona/54.6.M281
http://dx.doi.org/https://doi.org/10.22034/IJRN.8.3.8
http://ijrn.ir/article-1-631-en.html

[ Downloaded from ijrn.ir on 2026-02-11 ]

[ DOI: https://doi.org/10.22034/1JRN.8.3.8 ]

27.

28.

29.

30.

31.

32.

33.

comparison with knee brace and normal

walking.  Journal of  Electromyography
and Kinesiology. 2021;57:102528.
https://doi.org/10.1016/j.jelekin.2021.102528

Khosravi M, Babaee T, Daryabor A, Jalali M.

Effect of knee braces and insoles on clinical

outcomes of individuals with medial knee
osteoarthritis: A systematic review and meta-
analysis. Assistive Technology. 2021:1-17.
https://doi.org/10.1080/10400435.2021.1880495
Alavi-Mehr SM, Jafarnezhadgero A, Salari-
Esker F, Zago MITF. Acute effect of foot
orthoses on frequency domain of ground

reaction forces in male children with flexible
flatfeet during walking. 2018;37:77-84.
https://doi.org/10.1016/j.fo0t.2018.05.003

Faul F, Erdfelder E, Lang A-G, Buchner
AJBrm. G* Power 3: A flexible statistical power
analysis program for the social, behavioral,
and biomedical sciences. 2007;39(2):175-91.
https://doi.org/10.3758/BF03193146
Malekabadi AM, Jafarnezhadgero A. The acute
effect of using of texture foot orthoses on ground

reaction forces in older adults during walking.
Medical Journal of Tabriz University of Medical
Sciencesand Health Services. 2021;42(6):756-63.
https://doi.org/10.34172/mj.2021.017

Jafarnezhadgero A, Madadi-Shad M, McCrum
C, Karamanidis KJJoa, activity p. Effects of

corrective training on drop landing ground
reaction force characteristics and lower limb
kinematics in older adults with genu valgus: A
randomized controlled trial. 2019;27(1):9-17.
https://doi.org/10.1123/japa.2017-0315

Association WM. “ Ethical principles for medical

research involving human subjects,” Declaration
of Helsinki. http://www wma net/e/policy/b3
htm. 2004.

Farahpour N, Jafarnezhad A, Damavandi M,
Bakhtiari A, Allard P. Gait ground reaction
force characteristics of low back pain patients
with pronated foot and able-bodied individuals
with and without foot pronation. Journal of
biomechanics. 2016;49(9):1705-10. https://doi.
org/10.1016/j.jbiomech.2016.03.056

VY€+) )l{,g Y D)Low:hA 2,90 cd)l})&))}bww‘gswg))dq"uu

\Ve

34.

35.

36.

37.

38.

39.

40.

41.

42.

Olmsted LC, Hertel J. Influence of foot type and
orthotics on static and dynamic postural control.
Journal of Sport Rehabilitation. 2004;13(1):54.
https://doi.org/10.1123/jsr.13.1.54

Percy ML, Menz HB. Effects of prefabricated
foot orthoses and soft insoles on postural
stability  in
Journal of the American Podiatric Medical
Association. 2001; 91 (4):194-202.
https://doi.org/10.7547/87507315-91-4-194
VanEmmerikRE, VanWegen EE. Onthefunctional
aspects of variability in postural control. Exercise
and sport sciences reviews. 2002;30(4):177-83.
https://doi.org/10.1097/00003677-200210000-
00007

Cote KP, Brunet ME, II BMG, Shultz SJ. Effects
of pronated and supinated foot postures on static

professional  soccer players.

and dynamic postural stability. Journal of athletic
training. 2005;40(1):41.

Costa M, Priplata A, Lipsitz L, Wu Z, Huang
N, Goldberger AL, et al. Noise and poise:
Eenhancement of postural complexity in the
elderly with a stochastic-resonance-based
therapy. EPL (Europhysics Letters).2007;77(6):6.
https://doi.org/10.1209/0295-5075/77/68008

Qiu F, Cole MH, Davids K, Hennig E, Silburn
P, Netscher H, et al. Enhanced somatosensory

information decreases postural sway in older
people. Gait & posture. 2012;35(4):630-5.
https://doi.org/10.1016/j.gaitpost.2011.12.013

Corbin DM, Hart JM, McKeon PO, Ingersoll CD,
Hertel J. The effect of textured insoles on postural

control in double and single limb stance. Journal
of sport rehabilitation. 2007;16(4):363-72.
https://doi.org/10.1123/js1.16.4.363

Palluel E, Olivier I, Nougier V. The lasting effects
of spike insoles on postural control in the elderly.
Behavioral neuroscience. 2009; 123 (5):1141
https://doi.org/10.1037/a0017115

Meyer PF, Oddsson LI, De Luca CJ. The role of
plantar cutaneous sensation in unperturbed stance.
Experimentalbrainresearch.2004;156(4):505-12.
https://doi.org/10.1007/s00221-003-1804-y



https://doi.org/10.1016/j.jelekin.2021.102528
https://doi.org/10.1080/10400435.2021.1880495
https://doi.org/10.1016/j.foot.2018.05.003
https://doi.org/10.3758/BF03193146
https://doi.org/10.34172/mj.2021.017
https://doi.org/10.1123/japa.2017-0315
https://doi.org/10.1016/j.jbiomech.2016.03.056
https://doi.org/10.1016/j.jbiomech.2016.03.056
https://doi.org/10.1123/jsr.13.1.54
https://doi.org/10.7547/87507315-91-4-194
https://doi.org/10.1097/00003677-200210000-00007
https://doi.org/10.1097/00003677-200210000-00007
https://doi.org/10.1209/0295-5075/77/68008
https://doi.org/10.1016/j.gaitpost.2011.12.013
https://doi.org/10.1123/jsr.16.4.363
https://doi.org/10.1037/a0017115
https://doi.org/10.1007/s00221-003-1804-y
http://dx.doi.org/https://doi.org/10.22034/IJRN.8.3.8
http://ijrn.ir/article-1-631-en.html
http://www.tcpdf.org

