[ Downloaded from journal .rums.ac.ir on 2026-07-08 ]

[ DOR: 20.1001.1.17353165.1390.10.1.13.3 ]

093 Yo
Olmndy (b i pale ollils aloxo
VE-YF ¥ Lo ool o ylod o0 6,90
S99 4 Mo (b3 ol slow SO (s pad il o ol (bain pod ST (b5

f e .. ¥ a_a ot oag Y . \
E9P O ¢ (rwrinn diludl ¢ (S ir Cqu ¢ (S 5 | Moo

AUSITY (o Bpds AVS/IS odigd f 4odlol cdlsd A /YT ioSlol g o g 4 Ul Jloyl  AAIY/TY :allis b 5

( 0452
Slacl 555 e @ igilom (al )3 Sl ol Gilem @S (2)lse e I ane (Shg)st 1SS g die)
ko Ohles Joli slagasls p (Jolss (slogy yod Sl (o cadlllas cpl 5l Baa a8 (o0 590 Jolbs S ¢ anms
D Sligs 4 D

SV 5 ognil o5 ol & Sligss 4 M s a1+ olash (il (S axllae ) 5 sy 5 9l
il ool Jlml e g, b badiges caial ools &8 b @l J5uS 09,8 (loie a4y e Hhas 3l ool jeo Wl
556 olei b e g sl plasl cplasl 98 (59, oolivns] lacdl> 15 09,5 50 ;0 o Joge;] ol sl aslis ainss 5
A8, )18 saome b)) 0j90 g wols plodil eaig iy Jolad oy ped a0 g3l 09,5 o3l o (6 uSelasl ats
s dnglie @l o3l 05,5 L (15031 09,5 10 (nyed 3l ms 5 JB ol sla el e

Ggles alisee glacdl> 1o el 5l am g S eyl 09,8 0 stis - osl> 5 LS Jolw slaesls ibaidl
L gl iy sl (5L 5 5 et b Joles IS ol sl laSs ool (s o ine aiels bl 5o i
38l 05,5 b gl )0 (208 51 k8 (y305] 09,5y Jolas slaasls 0y p<efe e o) P /o) i 4 Aty oz
Jols sla a3l yaejl 05,5 1o (Jolad nped b yleyo auds 00 plol 51 Ly ((p<+/+ +#) cails o sae glis oL
Slad lid o sae Dglad 09,8 g0 o

Pl slaals o5 wrse Wl oo (Jobd Sl yed b (loyo 45 S lgioe sl 4 az gl b 16 S Al
oy b gl ulple sl 5pSetar Jlows 5b piar Sl )5 30 (ol 09d Shgys 4 e (1L o3

D9dse drog (b (Sbgyst il Glilen siSly sl (Jols

L Sbays Jols ezl (ol ( Jolws slay yod 1 guadS ‘_gl.asojlgj

Q‘Jg.? L>"<";J’i (A}J& aK.,':jl: ‘Lﬁ\‘}:}iﬂ &&)}ATAJ;)L@.J(J}ZwAeM}J)—\
Akbari_mo@tums.ac.ir : Ko s oy o YI-YYYYQFF 51055 o YV-YYYYAAS o a5

O S pole oluils (gl 53 A3sel 03 S slsleul -

oL g.zﬁwt;K:;\;un;ﬁ}g&;;yiajﬁm)\wu)LS-v

Q‘Jgj u‘i"lfi (A}J& aK.in c&mq‘}.?}éﬁﬁubd&)}niajﬁ)mb—\‘


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.13.3
http://journal.rums.ac.ir/article-1-963-en.html

[ 80-20-920¢ Lo J1'Fe'swn. feuino| wo.y papeojumo( ] [€€TTOT'06ET'SITESELT T TOOT 02 -HOA |


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.13.3
http://journal.rums.ac.ir/article-1-963-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-08 ]

[ DOR: 20.1001.1.17353165.1390.10.1.13.3 ]

VO

a0 Mo ol 31 [A] ol L8 o 131 130,95 o
3 s P e cobs ) (GA6 ae Sho)os
Obws ohlew ol o [V o] sxiacn 095 Jolas Laa>
DN sobion bl ais platir b logasne ns
3 s HB S s ) 5 e sy
ot s2Ul55 sl 3l 45 WS oo Sl b GS o
aas o pals 4l claclad e Jolas L o
has e P LIS @ ailgs o Jols cans [VY]
o plyee Jol Pl Jalse o0 51T w8 545
sla bzl Pz (=S > slagpliwl o P
[\f] o)S o)l.,.‘f:‘ Candgo oo J)o pis g u,_iuli,o}u
b (ame (Slgyg 5l (B (ry Jolie

2 V0] aas e alidl 1) 05 5 SgS sloas o
O Pl ade a4y okl b 0,65 1) lass]ls dsol>
L gae padi Jolse niald | (S (mdy S5
> Slass sl el S V] el e s S5
9 039 (Fexmdg S Pl hls wo b pleda L
9 Oppenheim [\V] coul ol Ll 8,95 (e Lol
Sliayss el s Ll o |y Condg S o San
slopis Il o Ll andllas jo .a50ls )13 oy 5,90
ol 5l lawgio g wad (Shoye b (sobs Gl s
O smbes o8l g b Sl 3 S (65508 L
o)L ¢ Corriveau [V] asog ls,e5 0 SLog,e
bk Sloys @ plaells o 1) smdg Jolss
e [F] asls )18 aalllas 550 jLid S e oy
o935 95 Gmmr (S 0995 35 10 9 ,LaS 35 10 ailml>
4S5 09 (=l 03 Al g 418,905 5SS Dol
Sans b Sl g o e alayly Slg,e8 oo

[Pl casls Soy 0095 5 50 5 ,Lad 55 0 slbals

FRRV-P)

e oo oS Sanl Slodizmy Splie (g )lon Sl
Lo s m 5 (207 BOloen S padplic jo SO
Jw 70 YL oz 5170 (6 )lan (] 00,5 o0
Cobs 50 V] conl o0gei Mo |, aidl drwgs (sl qiS
slassS a1 o, Shee Lol 500 jga > odauil (g g4
oo S sl 3)ls 55 5, 556l wilsn oS s
el iy ar o o 4 o8 S o8,
Sl SRl s 50 SIS T e le (5 S e
350 (s Slge adgi a4 i (Selgbie colii o [Y]
3yly ol (Bgye g omae slagleislo 4 dlge opl aS
ole ol 3l 43 S o, bas Lalse oles [¥] 0 e
Sz U (0l S8l )0 igh oo e 5 S pe 4 e
5 ool e slonm 5lom (nl JyS el i ol
ool JLw YO 0 JLw £0 VU Curax 0 o g4
sloaa e bwgio [F] cbl aalys il 81 /1 YF
s oLl Y WLl o ubs o8l ol e
o=l eailis Bl s 51 (S [0] el ol
s (ot D748 ol S g5 o0
[£] wyls (eoly (oo (Slg)s (o £2 VL
A5 el s ol ¥l mls St 5 lsysicd
5 S3ign loplail 3 B8 > g u PS04 2
L] atlioe ol o35 & s wsts cgr lale 095
S8l s (b 4l (n Sels ((ndy S S
il o oSBT, T by ans a5 sl o
Shissg gl ulas o8l s (xdy Jolsi [V]
by el (e G Soad o ST o
SLssh 5l 3 g (oSBT 5t ol ol 0
Ogd ol sl mas 7. B e sobo llen jo e

olyod ), S0 slo 0,05 ey Las,le ol .canl Cubis

\Yq. JL.« o\ AJM AL 093

Olomind; (K333 p 5be o &ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.13.3
http://journal.rums.ac.ir/article-1-963-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-08 ]

[ DOR: 20.1001.1.17353165.1390.10.1.13.3 ]

e glgasla s Jols glacg e S a5, VP

b 380 3 lgie 4 Wiogy eud j9> (9031 09 S
2 S Sl phlem a5 18 s lie 950
GBS b g ol ad S S Aol culs) Bedod
Uiges olaws 8,5 15 aul o900 aSlisls DB aS
Sl e et o Vol Slioal (28,5 s o L
lalllas 4 oo a5l E¥lie 3 a5 YIF fuds o ies
Jg—e,8 5l oolawl L g g ael s 4 8 ali
dulee N=Y/YAxY [SD/ change in mean |" =)+ /A-
Ivel ws 8
s e e Jlaw YO+ 6lls (s ol
5L 99 Oygo d lian] (Qlly o5 (aoe (Sbg)el
o asllae 8)lg wn By 1) 9,0 axbo (59, b SO
Sl )90 (S0 U ansis slacyge;l b (Slsyg 3929
5 S olas Ceops dagygail ol y0 0g 438518
Ole=e o (Jles 9 Jiign lael o 4l e 0
3 Sl slaps ghls ol3las S oo (AL (Sbg)e
(IS (h9S Cighe wonis [0S g5 0 Laly
e lon plo b (Shyys 5l w8) (mas las;lon
aile (Mlae - ISl EASa e ¢ Jola oaiS Jisee
il (Loplasly lo g g Lot e )93
Sl 90w BAS Jlo SG o b e 5% (S0 En
O Ul pas a3 (glus WIS (Joles Jore
3 Jobss ouisS Jize Jule aisS 52 0929 5 LS
aaxl e pae aiouid Ol asllas gl cobs Slg,es
Looauses po fles pac b (Sloyo Slad> 6l 60
B9 Geiod 5l Ghlew ey 3)l9e 5l s e aslal (o
Sl ool QB lhles 1 585 90 Las pol Budod 5o
WAl LS 3eioS ) S0 anlie pae S 4GS
aalllas s 0saz )90 90 LT 0350l gl a5 wu

Do 85 03 s b Soge;] Slaws B o adlol

Sley s plad (Soles 4y ndg cnlin S
“s> 5 b Sl b et o) Sl
mlie ly adgi 4 55 9 G g e <S> 5l Sy
R L R S B i e
S8l 0 58,55 e Egud il crge (598 e
Jleia! (1als )0 (sl slagn yos [VA] 05 g0 (s
[Va] w5550 ohlem (e Slogyg Dt b 59
oIl 4 e (Jolss sla i pos abox 1 Sleyd (e
Sl 4l Cangy g (b plail Slwgy ST LS
30 S (839t oamolid aS Wed oo subo Lo
2 2955 hogn el Vo] el sy 055 (50,5
OS5 ey Sl g 0og e wielle Sl 31 Jolas sgnte
g (shear) oy slo ol [YV] ams oo rals 1 LSl
Sl o i e3gi S 50 by 4 po g lad s
mas Sl G5 (Sl laoni S Ly ool
L ohles o=l (Jolw (@Ulgs atil oo g 00l (515
9 32925 Sy 1 A (ol pl [YY] e ol38l
adlr 35 e phite jsb 4 a5 Sl pe eud J S el
900,5 x|, Ll 08 a5 aias s glojlail 4 1) o0
Folas il wilgi o ol Sl i (1L ks 4y 508
e e cdallan oyl 51 o 13 iy ogege |,
Sote 53 (oL slan o3 Sl (o 5 o5 LS
3 e 5lisys8 4 i ol ot ol (sla el
e ol oL 3L lhlen ool (Jolss (Ul anylia
.09.3
Lo 09, g olgo

Jls o0t B (00958 5145 (2l (oles,5 0l o
4z 99,5 6l lre uxly jle 00 slass al plol VWAY
Ol slo o alie 9 038 35 50 dr oatiS iz po o

L o Sl 5l @il s B o b g oad Sl 55908

\Yq . JL.« o\ AJM AL 093

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.13.3
http://journal.rums.ac.ir/article-1-963-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-08 ]

[ DOR: 20.1001.1.17353165.1390.10.1.13.3 ]

\Y

55 amiuo 05 ) 5l am b g o 5,5 dmio 0
Sz dm a5 SzsS o mls by o | Ll Wb
o=l el Slaey Lclils o oSS 09y 00l el oo
Las 1, L g0 g5, oolinn] consgas I o (LS
S5 sbol Cundy L adi oo Sl g amio 05 (o0
g S ol ;3 95 axdo (59,
ST S gt s oLl 301
S b pll S5 a 50 4 ol (y505T (g

L (INo (59 4B U slew (ge3] B

53l (gl (b S oo Job 4l Yo a5l o
ﬁ.‘jé Ja...uﬁ B ‘) Los ulic d..ul; Yo Sow B Q)SGA o
Ko )‘)3“0)4 ‘09'“)—‘ ‘nl:ul )| o .o)le & ;)AJL\M
4S5 0, S oo Ll oS Jguxr Spgo ) 093 5158
(i — 29l Jol asls (Jols IS el ol
Og dlox QT e - s Jols asls

plol iy gloptz b oasl et o1 51 e
95 183 O3l w0 5 o0 Bl il basgie 5 oo
o 9 e 5 50 Gt bojd culy (il el
Oy w5 5 sl Lo co (Sl el
L85 (o0

Glo o i iSO g—m o b Jolai gl yoi
aS Wb o plxl Ojgo pl 4 (uSoge oKws b Joles
S (59) 95 o (e (e p9d g Jol a0
a0 a9 5k Qledixr b jle g oad ol cia
ootz Sl 5o sbasloo o 5y b 39 5 b o 050
bl Kol ama o 0 aS ol o ales (g9 51 5L
35 0 oo lis a5 ) Ll e (5959, olKiwo
e ol o)l a5 S pallasie Slgd 35 0 40 g ol Lid

B Hlow pletiz a5 S o .8l oo aslol il A

slaggajl plol 5 anlas mlas 3,k 5l aosls
A8 A b ubod del e (0 g LQ)BTéA.? (Jolss
So S8 e o by il c 1) 6)lg5 e b
So SoSi S b p S5k s ) 0 (el
<L Soehnle ol ayy 55 g5 (593105 b (p,55LS
30 g Jlom 3,8 095 51 L3l pw 9wl (g pSelusl led]
Golss Ul Ghomis 6l ol ol gy po asl s
30 Jolss Loyl canlllan ;o ous ool &S 1 ol
S S5 Jolas olSans 3l eolictul b calizeo sl
Biodex Medical System; Shirly, ) 4¥0 -Y.Y Jo
93 53 903l 09,5 ,0 Lo yge;l .od sloul Newyork
(Jols (IS el el Jae 4y ploys jlan 5 8 cug
— B Jolw atld g Si - (gl ol a3 ls
A dlore (WS 050 o I38le 5 g > >

o il po Gogasl s lapygesl plxil b,
9y oLl a9 5L plodar b plasl 93 (59, oot
oz el gy bl g atay 5 5L Gletizr b Cunl gl
plasl |y Saliys Jolbes slogygasl i 5 5k plasizr b
Ko b L,,_>L..~J al> 10 55 g ges] LS Egazno 315 0
&l bl e Jgbo 4 aiB0 FO Sogesl o sl
et )Se Jslesgosl 2 45w s 03l 50 L Goges]
oS5 j5 it (ol 4 b aalss plowl ule)] &g
Sy ol by Slhgz 9 (RS (g 958 9 0 (o)
bl axmio 59y 5 L85 (o0 JF 5y amio s,
Jsl o031 s s 35 see il 18 ol Llis yo a8
Condg g 4l Vo ygejl loj ey g0 (59 ool
0393) Sl b ) 5l 5,0 amio b 09y 5L o e
SleMbl el alds o j0 0 oo Cpend A D0e (59,
gy amiuo by y0 45 o 0 ol Goge3l (sl Conds

Lo, le; sl 0gn a8 5 1) oK wo sloaiws g ool

\Yq. JL.« o\ AJM AL 093

Olomind; (K333 p 5be o &ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.13.3
http://journal.rums.ac.ir/article-1-963-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-08 ]

[ DOR: 20.1001.1.17353165.1390.10.1.13.3 ]

e glgasla s Jsls glac e S a5, VA

S 2 oo Jley ol caslin (Lelos (slayges]
;! 51 eolaiwl Lo Lo e 51 S a0 Lsvools
O3 85 B s 3550 B el — B9 S gelsS
g Jlay il G 8 laoslsales 6,55 55
oyl g g5l 09,5 o Joles sla el awle sl
3 3 Sl (o sl 5 Jine t 905 5l ol
t g3l 3l oloys 5l 5 J=d O3l 05,5 o alslae
Lo st L] bLs| o2 g b o0litadl 5
Solid S g 9308 g or Sloiite b (Jolss
b ooliinl (g (Snrod 25 5| (e

S8l g g3l 09,5 50 s (eSlis s simog 5ol
o Silie e Jls BFIYRYIYY o DOALYIAD s 5 45 Lo
9 VEYNEA/AY 5 5 4 Wl ol 3l g 9031 09,5 0B
5 0331 09,5 055 eSlae g ya il V8 IAEALY
FEIOEY - 10Y 5 VYD) V5 sy ay ol ol 3l
BMSN 059 9 9B oo S0 5l 09,5 90 G w392 0 9k
el o Jolws (IS el aiilad 0g2g o Jae
SN SUITSS RIS SEISBIIEN-E 1 W RTIIR S
VIADEEY s ol 3l 05,8 sl g YIVEEIAY o0y
Sl oy

ooliay) el o Jolas IS Lol 1l Ll
S 5 am g3l 09,5 gl b etz L 9o s,
e 45 VADE-[FY Lo ol 3l 05,8 (gls 5 V/AVE /YA
eSles dylin S s t )bl 5051 gl ol
Oleiiz bl 9o (59, ooliwn] Zd> yo ol (IS a3l
Sl ol ol Bl 05,5 5 (e 5l oy (y3050 09,5 G 3l
090y s a8 Jb 50 (p<+/VV) ol olis (5 o sne
2 ol (IS el anslie cg Jituo T g k]

O3l 0975 o b pletizr bl 99 (55, sobins] Il

O30 5 sies > p 4SS L aS 05 o0 IO (g9 09
g axio (59, |, 09> Jolw ( gl o 5l eolazul

A5 Gyeb A al oo 0ol alS ax 0 S g0 axas

ey o0 )l S a4 00 g &5 ald> o

Sl sloodgazme Sgete sl oo o ke Al
i gz a0 an ol o U ol e ooy alS
BRI URJPEPI I ] I BRI Cv SN S0 W
3l 5 ddoe A5 Jlom 4 (n o3 (l planl D (ol Cugs
Ol Ddme Bro b1y (nped 093 Sugi )0 0,5 o0 A

Wobble board, Rocker L Jol=i glo y s
5 S mssr St 99 )0 b ped (ul s board
Obes 5,15 ldo b gl andr les 5l ()l - S
Al el and> e 0 Sglaie col il

W 550 Oledz Lo (n o3 ipd 5 Jol Olid> o
g dorsi/plantar «_4> ,5 s Rocker  board s,
Wobble (g5, at 5 51 ploiiz Ly (el (eizeen
0 G ol alol (ol Al Cgm jo g board
54l FO e o o o liiil 5 il VO (e
S5 a0 )L mi o el 0 g See w8 Ll
0 5 a8l yei oy 4 asl O cand> 50 120005 o
A oo aiwlS Col il ey 5l agls

3 ooleiwl b onds (5)5]\3; slesls :6)L0T s g,
S8 o g 5o 550 10 a5 SPSS (LT l53la 5
IRVT - N PSS Ry I BCOX ST | ERCK 4

Sty 5 655 0 bl slarls alxe

Lol (gl o oolitl iogs Lol 5l SaiST,

\Yq . JL.« o\ AJM AL 093

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.13.3
http://journal.rums.ac.ir/article-1-963-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-08 ]

[ DOR: 20.1001.1.17353165.1390.10.1.13.3 ]

V4

i b onped Jham g 8 b g9 (59, osliw] <l o
P<elo o) Pl N e 5 an 9l 09,5 0 5L

(Y Jgaz) ol plas (gl cmime glas p<e/e -

Obis )l sine ©glds pll o8l 09,5 5 (o3 51 3
(N Jg3z) <+/++#) 59 00>
oeSile demlie Cgzr 295 T slal o)l @l

B - b g iy - ol (Jols IS sl el

M s 9 5b Ol b b 90 (595 00l ] cl 40 (2o - MBI § iy - 2 9le ( M JOW (S gl 50Tl dulio - | fuA

o 31 3 03037 09,5 33 Lyt yod il w5

Ol Lo Sl 2l Ol Lo Syl
Pyldie (905098 plodldlp s, o9l il o131
Oty 5l o Ot yed 3l 3

btz b
-1V VAY £ /¥A VAOE /Y e egT YIVEE- AN VIAD £ < FY Jobs S a5l
“IVY VEA /55 V/FY £ /FY ofe 8" AT =N VEY £ /FY S — el s ls
“IVY VYY YA VYY EFY AN VISV - FY VXY £/ FF oy Sl sl
o[- fYF FIY £VIYA YN EEY/-Q lee Nt IO V0 \ARESIRR Jolw M5 asli
SAtat Y/OY £/) YIY £ /AY ee T FIVARV/EY YIY £ /AY S — el s ls
ST XYIDEIVNY VYA EAE eV XY EVYY VYA E/AY B Bl sl

Siwo T 03T )15 imo (ko T I3 3

9 M diw 5 50 Olodir b b 50 (69, 00liw | CIl g3 () B ABIS § iy — 2 9l ( AT S (S 2l (puGlao dug o ~F gk

9037 0955 13 oy pod I
P ke  otel RPEBIEL RS BINE T
ol E )l Blyzul (Kl £l Syl

ofoN® ¥/ V/AYE.vE YIVSE- A b i b Jols M5 a5l

e eN® flov VAL [E5 Y/¥O+-IA® b i b Jols i - el a5 ls
deeeNT Y)Y VIYALIYA \/SYE-FY b i b Jol 2yl A3 1o asls
eVt Ay AESTAT INESS Wy ez b Jol IS a5l
deeN®OFA Y/OYEY/) FIVAEN 5V Wt iz b Jolw iy — ool Lo
VY VY YIOEV/NY \ARESTAR W iz b Jols' o> - U518 as L

Sl ol o e &gl p<e/e ooV L g0l 09,5

ool cdl> o 2 s - Al Jolws sl Ll

2 A i L oy 5o 9 S8 L 90 (s,

ijTQ}oj/')/é‘;ko‘_g)lcfdjﬁé/.‘#
ol 13,150 plad' (S (ST dyo

dnlie gz zoi t skl gl s rizeen
Sl s iy - sl ol IS sla sl eSils

2 Wy e L 0 ped jlam g LB L 90 (g9, ool

\Y'Q' Jl.w ‘\ AJLQ...'"» ‘\' 092

Olomind; (K333 p 5be o &ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.13.3
http://journal.rums.ac.ir/article-1-963-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-08 ]

[ DOR: 20.1001.1.17353165.1390.10.1.13.3 ]

e B e le y Jols sbaen s S oLy Y

ol s o Gl s o dine )bl Sl 5l A
@ St (Shly (S - gl Jolss &5 asl cle
Py & 3l 3o s b ge SLbI Silas (yog Jlb
Jolss Ll iy ige 3 e Sl pib s
o Glbl odlas clls 4 i s - A5
ol 4 cel anagly (LounS iy 5 oo e0)
N85 ame Slgys o a8 Ygems pp dlae
o)en 5 Balducci aex> 51 Ko laame Xgd oo
o, Kea ¢ Robitaille [¥-] -l Kea § Williams [14]
oS ¢ Akhbari [YY] ),Sen ¢ Hijmans [YV]
Soetr S ol lagn el Cute 2B s [VY]
o oLes g Aly iles S ST Jols Ul
pLE FURVIUFLENUEVINE SUEI] VIS SOV SV
Pl g IS Jols el Bl (Sloyy a
bls)l ()5 -l pals a4 Cons iy - (29l
DT o)ls 0925 55
05,5 e Jolw IS asls gl addllas oyl o
odbiayl il 55 collus 013 05,5 5 (i 5l amy (yg05]
Ol 398 A by s dtes (letir 9 b 90 (s,
3 dm pletiar b ol (I pasls oS ol (gine
U ol o8 05,5 L (2 ye Sl dm (S g3l 05,5
09,5 Jolwi (= olo oo plis |y (g yiian dae g cudils
plls ol 80 05,5 5l Schns joim i lodiz b (03]
OS5l 8 A S BT Wiz je el ooy,
DD sk (6l S0 D)l 409y oul faS L
S g oy A dlapiin (g din Sl o Jobs
@y Jobss (et lt gl cl s s i ol
50 ol ol 8log, S g oy 5l am (503l 09,8 (g

O )Iou_;_u s pleir L L g0 (59, eoliws! &>

E<-\Y) olas slass gyl mre glis Qj_n)'T 09,5
(¥ Jguz)

A o iy m el 2P g Jols (IS alo
0975 95 (o W 5 5 pletiz by 93 (55 o3t
osime Dl @lls o8l 09,8 5 1y 51 LS (3051
ol 31y Jolws sl oaumoylis ciglas ol ols lis
s s ol Slalllas 3 a5 el g ys sl b
s Aly. [V #-A o0y 00 AT el o o lal ]
5 M sl () Jols slaals Sglis ol Sea
o8l s Slagys bl b oLl e ()5 -3
G5 s s g 5k pda Sl 9o pa 0 ) b
b Jolw at Ll ols asllac jo [V] wiles S
ol 91,81 09,5 b 0y 1 b 5031 09,5 )0 (251>
Dol i bz b (Jg 0t o gine 5l iz 2> o
Jobss wadl and iyl (Shogye 5115 il
a8 Vgome a5 5L loin Ly g )5 - L5l
O 5 Aly adlas llen ;o Sbgys @as Y|
(L, ¢ Corriveau .cuwl 00 yiiny pol> axlas
ol ol ST e b cenliie ) (Shg 9 ad
el ol aalllas s alics a5 [£] wles,S
A 3 (i sl 2P sy Jol (IS pasls
O3e3l 09,5 3 a5 3k pladar L L g9 (59, ool

9 5k oledr Cumdg o (2B - U3 a3ls Gl

\Yq . JL.« o\ AJM AL 093

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.13.3
http://journal.rums.ac.ir/article-1-963-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-08 ]

[ DOR: 20.1001.1.17353165.1390.10.1.13.3 ]

AR

Jolss 6l m i ol Ll oo IS Jolas jo coge

[VO] cel 555 5 sl (o - o9l

=

Sl i b leys a5 CiS g8 o @l 4 axgi b

ol)J\ Jolws 6uupu GOl g0 4.;195‘54 QQLLT
L oloyo eomlpls 09 (Slugye am M 0loo
Shoyy sl phlew casily Glp ol oy pod
9 7205 9ol (p o8 ael p adlogh e dogs Lo
1 ol lan ol sl s 5 cadl 55 b sl oyl

2,108 o wase 3lh0

Sl g ST
ool (sl saly Sliios 350 ) dllie cal Sy
laygeil plonl Cgz canlio olSe 5 Jolas (55 ojlail (sla 3
s a8 S5y psle oSS Sl g sgless a3 g

aleioe S5 g ol zib slaas e

—wrr Pl e ls &S cul (g (nl @ as )
5 i3 3 ey 033l 09,5 50w otz b 2ty
Sglay Lol .ol ool o035 v 4 plle o481 04,8
35 5oty otz b 2 s - s Jolss a5l
Ol o i @l o3l 09,5 5 (2 ye 5l amy (y905]
o 2 - B Jolw el aS oy lis ases
slas, ol ol glas Wl ol,8l 05,5 L j9i0 (el
-l Jolws el Sl a5 all cde cpl 4wl
oIl o3l 05,5 5 i ped 51 8 95l 09,5 e (2
oL 5 Jolas 5 (a3l & G iy otz |
dn ool by ol il o poe Dglas oy - ool>
el o xe 45 009 lojlasl 4y gl v 1y yed )
Brent |38 alez 5l Glalllas sl (5,155 L ases o
Crlr Jols 5 IS Jolss o s Cillan oo S

fis )l - 3l g iy — asle Jol a5 e

References

[1] Aly FA, El-Saed AA, Hatab K F. Assessment of
stability Defects in patient with Diabetic peripheral
Neuropathy. Bulletin of Faculty of Physical

Therapy, Cairo University 2008; 13 (1): 29-40.

[2] Farrel PA. Diabetes, exercise and competitive sports.

Sports Science Exchange 2003; 16(3): 90.

[3] Frier B, Yang P, Taylor AW. Diabetes, aging and
physical activity. Eur Rev Aging phys Act 2006;

3(2): 63-73.

[4] Chalk C, Benstead TJ, Moore F. Aldose reductase
inhibitors for the treatment of diabetic
polyneropathy. Cochrane Database Syst Rev 2007,

17 (4): CD004572.

[5] Clarke P, Kelman C, Colagiuri S. Factors influencing
the cost of hospital care fore people with diabetes
and its complications in Australia. J Diabetes

Complications 2006; 20(6): 349-55.

[6] Corriveau H, Prince F, Hebert RM, Raiche M, Tessier

D, Maheux P. Evaluation of postural stability in

\Yq. JL.« o\ AJM AL 093

Olomind; (K333 p 5be o &ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.13.3
http://journal.rums.ac.ir/article-1-963-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-08 ]

[ DOR: 20.1001.1.17353165.1390.10.1.13.3 ]

e e le y Jols sbaen s S L5, YY

elderly with diabetic neuropathy. Diabetes Care

2000; 23(8): 1187-91.

[7] Oppenheim U, Kohen-Raz R, Alex D, Kohen-Raz A,
Azarya M. Postural characteristics of diabetic

neuropathy. Diabetic Care 1999; 22 (2): 328-32

[8] Lafond D, Corriveau H, Prince F. Postural control
mechanisms during quiet standing in patients with
diabetic sensory neuropathy. Diabetets Care 2004;

27(1):173-8.

[9] Maurer M, Burcham J, Cheng H. Diabetes mellitus is
associated with an increased risk of falls in eldery
residents of long-term care facility. J Gerontol A

Biol Med Sci 2005; 60(9):1157- 62.

[10] Ucciol L, Giacomini PG, Monticone G, Magrini A,
Durola L, Bruno E, et al. Body sway in diabetic

neuropathy. Diabetes Care 1995; 18(3): 339-44.

[11] Ahmmed AU, Mackenzie J. Posture changes in
diabetes mellitus. The J Laryngo Otol 2003; 117

(5): 358-64.

[12] Boucher P, Teasdale N, Courtemanche R, Bard C,
Fleury M. Postural stability in diabetic
polyneuropathy. Diabetes Care 1995; 18(5): 638-

45.

[13] Akbari M, Karimi H, Farahin H, Faghihzadeh S.
Balance problems after unilateral lateral ankle

sprains. J Rehabil Res Dev 2006; 43(7): 819-24.

[14] de Oliveira CB, de Mediros IR, Frota NA, Greters
ME, Conforto AB. Balancce control in hemiparetic
stroke patients: main tools for evaluation. J Rehabil

Res Dev 2008; 45(8): 1215-24.

[15] Katoulis EC, Ebdon-parry M, Hollis S, Harrison AJ,
Vileikyte L, Kulkarni J, et al. Postural instability in
diabetic neurophatic patients at riske of foot
ulceration. Wiley Interscience 2004; 14 (4): 296-

300.

[16] Kim BJ, Robinson CJ. Effects of diabetic neuropathy
on body sway and slip perturbation detection in
older population. /nt J Occp Saf Ergon. 2006;

12(3): 241-54.

[17] Speers RA, Kuo AD, Horak FB. Contributions of
altered sensation and feedback responses to
changes in coordination of postural control due to

aging. Gait and Posture 2002; 16(1): 20-30.

[18] Attila PA, Nimi JB, Aristidis V, Lewis A, James J.
Vibrating insoles improve balance in diabetic
patients with periphral neuropathy. Medicine &

Science in Sports & Exercise 2004; 36(5): (abs).

[19] Balducci S, lacobellis G, Parisi L, Di Biase N,
Calandriell OE, Leonetti F, Fallucca F. Exercise
training can modify the natural history of diabetic
peripheral neuropathy. J of Diabetic 2006; 20(4):

216-23

\Yq . JL.« o\ QJLM: AL 093

Olomind; (K353 p 5be o&ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.13.3
http://journal.rums.ac.ir/article-1-963-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-08 ]

[ DOR: 20.1001.1.17353165.1390.10.1.13.3 ]

[20] Williams DT, Harding KG, Price PE. The influence

of exercise on foot perfusion in diabetes. Diabet

Med 2007; 24(10): 1105-11.

[21] Robitaille Y, Laforest S, Fournier M, Gauvin L,

Parisien M, Corriveau H, et al. Moving forward in
fall prevention: an intervention to improve balance
among older adults in real- world setting. Am J

Public Health 2005; 95(11): 2049-56.

[22] Hijmans JM, Geertzen JHB, Zijlstra W, Hof AL,

Potma K. Effects of vibrating insoles on standing
balance in diabetic neuropathy. J Rehabil Res Dev

2008; 45(9): 1441-9.

[23] Domholtd TE. Physical therapy reseach: Principles

and applications, 1st ed. Philodelphia: WB.

Saunders Company. 1993; pp: 105-20.

[24] Akhbari B, Ebrahimi TI, Salavati M, Sanjari MA. A

4- week biodex stability exercise program
improved ankle musculature onset, peak latency
and balance mea sures in functionally unstable

ankles. Phy in sport 2007; 8(3): 117-29.

[25] Brent LA, Schmits RJ .Examination of balance

measures produced by the biodex stability system. J

of Athletic Training 1998; 33(4): 323-7.

\Yq. JL.« o\ AJM AL 093

Olomind; (K333 p 5be o &ils alowa


https://dor.isc.ac/dor/20.1001.1.17353165.1390.10.1.13.3
http://journal.rums.ac.ir/article-1-963-en.html

[ Downloaded from journal .rums.ac.ir on 2026-07-08 ]

[ DOR: 20.1001.1.17353165.1390.10.1.13.3 ]

gLl Jals gl s J1 oL, VY

Evaluation of the Effects of Balance Exercises on Balance Indices in

Patients with Diabetic Neuropathy
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Background and Objectives: Peripheral neuropathy is among the most common complications of diabetes.
Balance deficit in diabetic patients with peripheral neuropathy is due to peripheral nerves injury. The purpose of
this study was to investigate the effects of balance exercises on stability indices in diabetic patients with
neuropathy.

Material and Methods: This clinical trial study was conducted on 10 diabetic patients with neuropathy as
experimental group, and 10 healthy subjects with the same age as the control group. The subjects were recruited
through simple nonprobablity sampling. Stability indecis of all subjects in the two groups were measured on
bilateral and unilateral standing with open and closed eyes. Experimental groups were trained for ten sessions by
progressive balance exercises and were examined again after the ten sessions. Then balance indices of the
experimental group before and after training were compared with the healthy subjects.

Results: Overall and anterior- posterior stability indecis were significantly different before and after treatment in
the experimental group during different conditions. These significant differences were between 0.01 to 0.0001
for overall stability index with open eyes and antero-posterior index with closed eyes respectivly. Balance
indices caused significant differences between the experimental and healthy subjects before the treatment
(p<0.006). After ten sessions of balance exercise therapy in the experimental group there was no significant
differences in the indices between the two groups.

Conclusion: Based on the results of this study, it can be concluded that balance training could improve stability
indices in diabetic patients with neuropathy. The improvement is more significant in eyes open condition.
Therefore balance exercise therapy is recommended for rehabilitation of diabetic patients with neuropathy.
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