' o)y dlas AP g P osled Y o) ggjl) pSuisjs ogle alan '

http://rjms.iums.ac.ir

ple ubo Slgyes 4 M Glylows 58 ol y s S 3l (B0 i
éo.l.c 0 y) L u»-°5 )’| ool

bligy Sled s g (Sip pale ol il (uiSusly pole 20Kl ( (Ko Jilog g (Sgian Lacl 0g)5 « SoS Jolwg g (o gume Lasl (615> (gomiily 10y lod duidly %
banafshe.ghomian@gmail.com.( Jsiume ol gi%) ol (s (! (Sleys

ol ol el ey mdligs @lass 5 (S5 psle slEily ¢ tseilst pole 0aSails (ol s ud 05,5 ookl 1 5 phan s
Ol e el oy (smilige lods 5 Sy pole oISl (S 50508 (s loss amtdsilio 5 52 (93 308 sl il dumed ! plosee

AF/ANY el )b AFVNY sl gyt

suse

Ol 93 s 4555 Ll Jolas Mo 4y 455 L 457 50 s ol 31 51 Sglie 438 o]y (653U (0bd (Slgyss 4 Mine (jlylows 1B g Ao
o325 jl odlisol (2> ey (1S 50 (g8l o il o Ll e 15 gyt (9,08 (e s o 1) bl Wlgee Sl (5B o) 56
hibor ol 585 oly slmpass ) 2l (S 025 15 il adllan )3 sl iy Jomo 3 by S (55L5 (slaed ) alS jglaie 4 (Silé
L8 8 ey 390

@ad Jsbo adax | 58 ol sl asls auslio g o)l johaio .08 S ©ygo (1l Slgyg 4 Mie low 0ain (59 2 adlls )1y (hg
3 Laodls b g 05 plosl pl8'g 55 olStd ) oslizl b Walk ACTOSS oygeil ((SHE 005 (9 9 b J2S (ydedyy plSin oo g p 28 (30
o3> @595 Cunsd (gwyp Cd g pransl =g S90dgS 905l Jals axllae ) 53 o3kl 3y90 (g lel (slaygajl A 48,5 000 SPSS-18 )j3le 5
K39y alllae Lyl 53 (o 03 (5 0le dwolie Cax (295 5 5 Sl @i )]

P 5y BVIEFENY/ X DR/ AENVYY) pa8 Job adlis dw pa (glp sy a4 (Sle o) b (2S5l oolitsl (g 5 b s 03l (1 Sikio Bl
(D> 1-0) 393 LSy (AFIFALY /oY AVAYEW/NS) 58, ol s o 5 (VHIOYEFIVE AVIYVED/-A)

4 Losljl s (b (Slgyg 4 Miee il 53 ol aalllas 13 s 3590 (58 ol (SlapaSls s & oo (SHe 005 b GBS 1(G oS Al
1 s 3530 2ol Jalss (I3l 5 5 o S (slo)ltd alS gz 2 88 liles ol Gl o) ol 5o 2 (6,8 S 05 1S
25 Ojgo e ekl b Slgie Siibgyg (b phlew 3 b S )Las alS jglated (SHE o) g5

P (2l gy ey oy (S 005 0 lgS

Al ysl> j0 Cobs 4 M Comex canlid b doddio

51 Gt () il o Jlo FO-FF (i & bogy yo
shae Shgys 5l cals 4 e ol Lo 5170+
50 )l (el a5 () wS e )
Slagys au Mo ol)law 45 v oo lis
e B 50 g Jols O i Lo
@ Ohles 3l eg,5 Rl Of 2 ogdle i (43,55
r:‘d..;‘ J_.él.{us SMac o)_il‘,.c )QM J_,Jo
L s jlas el jelate & piomen g Jlios
|, Soliie cyid,oly o951 Lidyy g yo
SLOY-Y) 0SS o asll Wl ol 81 4y s
slwl (Bbs Slsyg @ld (o)lse s 5l Bk

Sdglie slasslon (il 5l (S cobo

Pl 4 e 9 358 oo Sboml el gl 5 Slos
Eos (V) 35,5 o0 Suxe g (eje (B9, —(sras
oo Ve WY Jlo 1o ez mlaw o 5 ke o)
b 3 el 008 B 5 (s TP
Ogelee OOY 5l w4 VoV Lo b oS 095 oo
Pl (ot 2P ek eimen (V) Sy 58
TVIY sl o cobs gouds Y00 Jlo j0 0uls
o..\_u‘)s 9 A_E})LAJ.-IB Eguds AF) Sl ouls ;.5
YL i ) alianng galsz )0 (5 lo (2l
A5 el o o el sl 0 )15 Lo £



Sy e S5 VY A ol b ol 4 s
a0g Oyle arllae pl as 09,9 slo,les (V)
Shoy adts (Jlw YO =80 (r (o 3l
Y31 YL oy S e L s e
(V) oBeiee 0k Slisyss b byl 5o
Jlw 8 Goe 4 Blas cobo 4 Ml dasle
Ol Jlogas o Fe IV Sl Ol JSlos
9 9730 e Jolin (ormb (5 2 035070 (V)
9 Jie (538 ol ) g oliws] SUlg5 (YY) cun
sbaslre Geizmed (VF) (oSS alug 90
Kt g Ly o5 95y caslllas 5l g,
L =l aslu (gl plal jo (Deformity)
Hlad cal agln ( Gliog plasl g e j0 feie 9)0
Myocardial) L8 aSw aslw 5 (YY) 9>
«(Stroke) (s ;—xo xS ¢ (Infarction: MI
SLioy ol = 4 (Suisds)s Pl ass e
(V) (Sl e Pl 4555 2 5 oasone
6‘)—-'." U aslbw Oos 3o 9)|o 4\3;)9 ;éj..a.o 9
A (V) 3%, 3b Jolss (59, 45 (905
Szl Oygo 4 L0 50 digel .ol “-*3)-?_
DAL giiadl A oaiS axxl e )l les g L]
wly ;559508 Sl o gl 5 325 (39,0
ples 5=l b ol td (Sbiy pode olladls &
pamastie Sby bawg g adlllae 4 09,9 Ll )l
Al ol

Jlw 58 a8 5 8ie Glsgys 6, Sbse e
b i oBiils yldie Jawgs 1VA4F

a

(0) 0325 gy S35 @) oy (S 0 L 2SN g

http://rjms.iums.ac.ir

e

auasS (V) il ol s glud slags;
o> ol jlas 5 ol & Lad el jslaie
G A s el SHeop b b 285
Sl oimsdn 5 355 e smixe 595 SR,
35,5 o 32575 SRk Slisyg 4 M (Lo
e 9 Covw (Outsole) o5 509531 (VO N T)
o il 53 1 ol 85 (500 4y iS4 ey
ol ol oo 1, Lad sl a5 8 b L ilie
A5 Lol (VF) dms o LialS 1¥OTFD oy
S 5 Job 5 3o e ol I e (S
50 gy W (OVA) wil oo (58, ol s jo
P O3 ey sle s (Sl op; b S
@l Coenl 51 cbs Slg)s 4 e olilens
s o as cul s o cplcwl o es 5
256 sz 4 9T lasllas gud 00l (o)
2 o8l sleals n (Selé o b S
231 s Sl 4 S e
Shoyg b oLl o Jols Pl o525 L cnl plo
o o Lol 28 oy (o801 gl 5 2ols
s S 0,35 5 s ol plle o1
slo,lad als jshaie 4y Sloys 0sed o Sl
SBlge Lo oyblie ju axlohgar 2l &S
025 S5 ol logas o)l jidoy gy p 4 5L
ey a8, o o3-S s L S
Sl Sloyd o5t il was b8l )65
55 ol jlacatls walgs 5528 aie (bo liler
Sl 6 L S 6 ol aallae s
gy S ol ) 58, oy slaaxlis ) sloyly

L8)5 58 oy 9590 Lo

SLEETY

30 L_s—’)’”‘\-‘*—“‘d‘ als-low Oj—uu)ddeJLb.o u—"

Vo) el e Slgyss 4 D Jle VY
5 Wiged o el Sz 0l plsil (00 Vg 0
aS 18 ol ) Sy pate jlre Byl g (SOl
43,5 00 09 03,5 Ao Jgl diged O (sl
29 = lBle s o )55;“»6&;3-"‘)[% Jleel o
Ao L e & oyl Jles! g (G-Power)
o |, s s Jilas /Y Joles by (sllas

WAF ag O Fr )bt (YY 055 15jly ySiisjs mglealan



A Se 05 b ias sl eslaul sl b Slg)e 4 i (il 33 ol sl S 5l (S0 oy

Ethyl vinyl) ool g Jusl i 31 (rocker
D 05,5 ;o Y0 o lsliwl g5 L (acetate
() pg—as) 34— (Shore D Durometer Scale)
ooy B g el S calios ail 4o op)
sidS Job LEYID j0 g amu JU s o a5
by ool )8 e iy o slael el 13
aS 4538 olallae bl 0 SCle o,
Jobo 78+ #0 o1, ol ool J18 dore 0 i3e
Oeme (YO) (o ol wilos 57 5158 uaS
2 0 8L 5 VYO Gl e o (Sale s
Sl gloomj plos 09 e (oo VA 4Bl
S S Ly 5 b b aslit
(Ol edgten w020 byl (8 o5 55 50) 595
bl Comanr Slasuin layl jo ol ags
By oladl Ll S 0 0digd (g0
5,8 5l Walk Across g3l ,o .000,5 o
Alold o a jasrin Jme o Ul oo dlulg>
Balance oKi_ws (59,5 axao | 5,0 g0
GO jgiws ioled b g wsl ceusls 1,38 master
ST i o) a9 b Hekiils axi o (59
oslS,8 L (Y pead) Balance master olSws
NeuroCom 8,5 LSS ol sl 35,0 V0 -
o> 5 o ;o dslllas g 54— International
S bl Glplolns yeal Plo casslys
0 aS 09—‘)1 u_:| B C‘)M‘ sla ools
Oyle &3 )8 18 solaiwl 5,50 pols adllae
pad o< «Step length) pad Jo b 5l asog
(Speed) 8, 0l, ey 9 (Step  width)
) oy sl 51 S e sl osls (il
b S gesle 2aSTL b S 1SS a5l el
e A4S Aoy (St sl ST L
Oeimed Wb (o0 Sud g (Bolal plasasds
4 ol 3l Walk Across o451 g9,5 5 (s
Laddo V0 Guedasl paS L sl sl
¥ o a 0505] 52 5 5 2 0ol Lo o
4 syt 4 S0 S o ol aads
48,5 0,45 SPSS-18 ,l58ls 5 51 (s Lol o
Oge5) Jels eolatul 0,90 (5 Lol sl yg03] s
Srd (o) 2 St B el = B9 S 9olsS
5 oseil s by il w5l e ools w8

WWAF g OF o)l Y 055 15ly 1y Saidjs gle alan

Balance master olSwss =Y pguas

Jol G il 5o g0 gl e
L oIS o ) 5o e VD b sl
Aib oo glod Conlis g cw o0y ol
RISt NEC N
003 VW piSlos deliow yy sl 020 o ely
0099 om0 L YL 0 ed oS aS 5l
o b))l ped i a3l oo (Sligye8 @
OV Jolis aS cl pasio Siyp lawg e
Wamrgy (ol oGSy igF o L5 51 anslas
S99 (V tghe g wollS da Sl g g0 Sy
S50 5 a2l (Vi3 0929 pae b
(F ¢Sy eSSl als Ca 8 o (o5,
Cs (B 5 g e Gl Sy (goaz o
SV YL o el S il e M8 gige
e d el opad Vo (b (ge3T 0l g gene
L o Bl 51 g (V) ol Sisy9 9929

Sledlbl &l L izg > 9 0955 bl 4 4z g5
g asldbogls 4wl cols, conS g o903l 0 bogo e
Walk Across g5l szl sly o)l ylews 5l oS
adllas pl )8 6595, Allos ol Jos a ges
GS (S S 39 S (5 90 el

RS 03 (S g (SHE 05 (g Seiwlion
Toe only) a sy SClé 0,05 L Sowling)

http://rjms.iums.ac.ir



5 e Slyoil (o Sls saised o Jlosl
oyt ddlllan 3550 Sty 93 o (Saon
pod Jsbo i gl sylel (ol ol ad S
Sy g NYE Jolae pad by co/- VY Joles

ol Caws 4 o[+ AF Jolro 28, o

(S S A 9 Sy
=5 skt el e (Saleop; b 2S5
Sl oals ol gounine Olalllas o ks b
Sladlhs  ulos Shs,s @ e oliler 28,
2 NS g5 ol 5b pepas 50 o099z sl
D15 0529 hlew 5log 5l )5 ehagar 8, ol
A p Sde 0y 13l pas ol aslllas mls
o) Sy i 5 pad e i Jsb a3l
Ot 1y b (Sligyss 4 M Jlo onde (33,

Sl
b dsdllae SO Lo 00l cwy g @obie G 0
Sslo,ls o 1y asmy (Sele 0 L5l 45w
Sy9 i,y ol ) SilenS § SlS sla ms L
s Van Bogart a sJllas .cwlosls jI, 8 S5 )
A e doy Slé oy as ol lis S
Lol ouis s 0,81y o8 Job jlolize ialS
(Y8) sl Loyl s, ol e 1 6,050
4\._!)1.«_».4 u‘)Lo.u aS ool ool uL«.MJ I =
G r2lsS a5 Job b (IS ok 4y (subis Shs)s
2 g (VYY) wigy o0 ol ol ol 3l 4y cous
Ohlam jo Sale 0,05 5l eolaiwl yol> axllas
Jsb ood 7S a4 e (Sobs (Sl e 4 Mo

Ohles 5 loed ais

s 390 i (12 Sle anslie gz 24
..\.a.)s.:

baisly

VITA o 565 b o VY oo (o
FIOY o oo sl il o Jlo FA/VAL
0,59 (el cam o e 0 S 9 lS VAN
eSilio 5 UFVE FIEA (o o ) il
Al a8 s YIVE <10 Kt 0 s
slme Blyil g Sl a by o Lol
Oy ol Se e g pad (B0 (pi3 Jsbo (sl it
Vg 5o (S o) g g b e 9o (sl
ol aalllae 45 45 ol 4 dr g b el onal
i Slgyel Glare 4 0 5l S ks 0
00iS &S 1 o e oles 1) s 13 i o
O3l L ooy Glugys ol Sasd ol
Sl e 3o Lits B el =3 S'9odoS
b oeSlee a0l Jlo i mjg5 pol> aslllas
GRS g g b (58 oly S g a8 ()0 cpud
3550 795~ 093] 3l okl b (S2e o5 L
38 ool ol 4 by e mlbs 28 S )")5 &
el 000l ¥ Jgo>

R R B
(D= I5FD) pald Jsb o Siles gl (s,lolins
e 9 (P10 %) pud (5 (Sl
95 Gt (D=0 10VF) (28 ol ) oy (Lo
Onipe Wi S8l (Se oy e 9 b >
o= 0s=)l 2 skl Gl Mb‘f sykie 4
¢ GPower ,l33ls 5 ;o post hoc g0l 5 casllac

GSEE 25 93 5 L ANEIY) (53, o) (sl 3L (s o) (Sike ) g

SiEopj S 05 (9 e
(VW/FY) a3/ - (\W/-¥) av/ss (5o 5ls) p§ Jobo
(8/+A) \WI¥Y (F/¥F) \5/¥ (e 5ls) b oo

(\W\F) AV/AY (¥+/+¥) A¥/A (4t 5 yio 5Lo) 5B ol e puo

S 0y g g b eoyidy ofy sl padld (S0be awlie -Y Jga

Jlez>] e (Slxe Bl ysl) (SiLe e

o9l Ol e 05 L S o) (e
R JIPE M/-A(N/FY) OVIFF(\Y/-¥) (o s5l) pi5 g
JYF RN WY (81-A) \EIOY(FIVE) (e o) pi5 Loye
R .javs AAY(\Y/YF) AR/EA(Y+/-¥) (436 yio 5lo) o3, ol sy

http://rjms.iums.ac.ir WAF e OFr o)l VY 0,55 gjly S js oglealan



Lsi:‘l'é 0y b eSSl eolanl sl 0L Slgyed 4 e oyl ylows (538, ol ) (sl S5ag 5l (S o) 2

bae - cuac Sl b @S gla,lis gals
5ol i8y ely a5 Wl (18, el (sl (Sslaie
YU g Jolos oS i bl 4y 31 550 (VO
Oblbos 3l 09,5 cnl 4o (59,05 Gwey s> 39
4o oK ¢ Dingwell .l cowal 3l Lo
2 o5y oly Gloj 6w LT g (a3 o)
e adels plas (Hbs (Shgye 4 e o)llen
oS sl o8 ils p g (8, ol ) Ceps ralS
b hles cnl )0 Jolsd 0 9 Seslins
s o o )LSen ¢ Dingwell pooen (YF)
Ohlew el 029 L aS wiohy lis 6,50
= oly oIl ol 3l 5l 5 awd] Sk g 95 sabo
8y oly (6o e Giuli8l el 043 a5 By,
3 s w00 5 o olylew (! (Gait variability)
Lagl b o (o sl 4 Lot a5 )]
oty oly ce s gralS ale 4 il g e
s Sl o Mee e 355 5
asl b a8l jo asl ol i (YY) el
Iy 0558, oly (6 iy s ]38l aS” Cl  Slallae
Ol 005 ey b lidl Gl e
as ;).3)‘0 S92 Gx.,L,..o u.»‘ » 05>L€- (YA \.X&AS‘SA
sy b aS o 0 b ol 81 aiS e oyl
Lagyl (58 ol (53 i gy (s oy (5 %S
oealS a0 g (T (V) 00,5 o i
Sl T Lo a9 b ol ) e (50 )|
S o L Jols alS e sy (8 e
o5y oidy oly oSl azgi b i 5 cnl @
OIS Az a5 (ks (Shg)e 4 e o) lecs
Lo yomen g L S sl lis als ol
oo s by o kS el sl
Sz G b (JEs a5 w)ls 59 55
Py gyl dalllas oo 1) ansl axila
Oy Lo 538 ofy sla a3l 5l (glo )l s
5 Alg e dmy SElE 0 sl s
SLgyg @ N Hhlow g1y ez nl slbew,
D535 1,8 solawl 550 Lo

IFAF e AP o lil (YY 0y sill |_.,5.|.'I'IH ogle alan

i hles Gl pas

ooliitul 8,50 (SlE 05 £ Dglis 5 Hlais o
= A ez ge Slallae b Lols asdlas yo
5 p93 Job o 68U (Sl Lo 05 o
L ol g Long a5 ,lai (i 8, oy ey
Double rocker ) ail¥gs  Scle o 56 g
ol ol,8l 28y ol ) SoleaS 9 i s (sole
55 ol 09 9 b o038 ol e s 05T sl L
S Geizmes (TA) ol LSS (S 05
0y ;o5 om0 40 o, e g Myers aslllas
Negative heel rocker ) aiil, oo Sl
€9 ol as olo las Wl ol 3 85 ol s (sole
oy e 5 015 ol 1 sl 5 SEE 05
Gl S8 a 0¥ (V) cnl il s,
=y A 0595 L oud plxil sgasee Dlalllas
S8l o LBro o338, ol 5 (Sile slo o b
& iy Sldllae U sl ls sl assls ol
oly 2 St L 0,5 ;5L5 (o ke 5o
o Oldaly (Sale o aS Glile o 8,
SIS

Sboyg @ N (yhlewy 38, ol ) (5551 glas
Lol gyt BB Az 5o 5l plle Sl 311 (nls
ool jelae any olilass 5leg 3 cnl aSl (S
s Ol 5 30 0l & 538 oy s8I 51 L S L
Sliso 4y a5 wuS o ool (Shuffling gait)
sl o a0 Lo S il
al> 1o 90 ay yw plodl 30,k 5l (Midstance)
Ly azey cadloy g laml o ooy b allly 095 5
(Vo )adl oo (bl 518 Lol o (s 5]
e 38 il 38 ooy s o3 5 Vs
9 Sletans aslllas ;o (b (Shbg)es 4 M
Oy g Fernando lawgs ouls ploul 5 JGILL
Sy alS L as (YY) atss e (Y-1Y)
Cowl olpor b oS 2Slas> SLid alS g 8, ol
s s 4 e ol 1 (P YY)
Wy g il yo ol @S slelid pals cys
= S5 0LsS sl pad 5 gy (0 ol 5 atea]
() Wiyl oo

s Slagys 4 Wi olileny 4SSl g0
Sl gl (518 ol (9K 3B 51 Hlass o

http://rjms.iums.ac.ir



patients: a systematic review. Diabetes-Metab Res;
2008. 24(3): 173-91.

10. Katoulis EC, Ebdon-Parry M, Lanshammar H,
Vileikyte L, Kulkarni J, Boulton AJM. Gait
abnormalities in diabetic neuropathy. Diabetes Care;
1997. 20(12): 1904-7.

11. Richardson JK, Thies SB, DeMott TK,
AshtonaMiller JA. Interventions improve gait
regularity in patients with peripheral neuropathy
while walking on an irregular surface under low
light. J Am Geriatr Soc; 2004. 52(4): 510-5.

12. Kwon OY, Mueller MJ. Walking patterns used
to reduce forefoot plantar pressures in people with
diabetic neuropathies. Phys Ther; 2001. 81(2): 828-
35.

13. Frykberg RG, Zgonis T, Armstrong DG,
Driver VR, Giurini JM, Kravitz SR, et al. Diabetic
foot disorders: a clinical practice guideline (2006
Revision). J Foot Ankle Surg; 2006. 45(5,
Supplement 1): S1-S66.

14. Brown D, Wertsch J, Harris G, Klein J, Janisse
D. Effect of rocker soles on plantar pressures. Arch
Phys Med Rehab; 2004. 85(1): 81.

15. Schaff P, Cavanagh P. Shoes for the
insensitive foot: the effect of a" rocker bottom" shoe
modification on plantar pressure distribution. Foot
Ankle; 1990. 11(3): 129.

16. Praet S, Louwerens J. The influence of shoe
design on plantar pressures in neuropathic feet.
Diabetes Care; 2003. 26(2): 441.

17. Menant JC, Steele JR, Menz HB, Munro BJ,
Lord SR. Effects of walking surfaces and footwear
on temporo-spatial gait parameters in young and
older people. Gait Posture; 2009. 29(3): 392-7.

18. Paton JS, Roberts A, Bruce GK, Marsden J.
Does footwear affect balance? The views and
experiences of people with diabetes and neuropathy
who have fallen. ] Am Podiatr Med Assoc; 2013.
103(6): 508-15.

19. Faul F, Erdfelder E, Lang A-G, Buchner A. G*
Power 3: A flexible statistical power analysis
program for the social, behavioral, and biomedical
sciences. Behav Res Methods; 2007. 39(2): 175-91.

20. Moghtaderi A, Bakhshipour A, Rashidi H.
Validation of ichigan Neuropathy Screening
Instrument for diabetic peripheral neuropathy. Clin
Neurol Neurosur; 2006. 108(5): 477-81.

21. Yamamoto R, Kinoshita T, Momoki T, Arai T,
Okamura A, Hirao K, et al. Postural sway and
diabetic peripheral neuropathy. Diabetes Res Clin
Pr; 2001. 52(3): 213-21.

22. Janisse DJ. Shoes and shoe modifications. In:
Hsu JD, Michael JW, Fisk JR (eds) AAOS atlas of
orthoses and assistive devices. 4th ed. Philadelphia:
MOSBY Elsevier Health Sciences; 2008. p. 330-3

23. Rao N, Aruin AS. Automatic postural
responses in individuals with peripheral neuropathy
and ankle-foot orthoses. Diabetes Res Clin Pr; 2006.
74(1): 48-56.

http://rjms.iums.ac.ir

Ohles 5 loed ais @

P g i
e (el 0Lk 5l (i) Jol> dlie )l
oobdl sy (Sile o5 b S B lge
b5 adaie ;o "cubs Sbgye b olylew o
SIYFIS FNATE 4 VTR - ) Lo o i)
9 &55—“’)" ‘nj_Lc olB il &.A—JLQ} L: aS ..L.ul.a‘sc
Gl L ol slsyo sblags Sleas
Sl 55 50 —pad 92llo 9 3250590 90€ giitu]
&bz 55 0 eizmen g 55058 (Ll jlagy 00d
oo Iyl ol jox! Plo Comes Lieslys
Sy 0e3 Sl 8 csle oy ol

&lw

1. Tripathi BK, Srivastava AK. Diabetes mellitus:
complications and therapeutics. Med Sci Monit;
2006. 12(7): 130-47.

2. Whiting DR, Guariguata L, Weil C, Shaw J. Idf
Diabetes Atlas: Global estimates of the prevalence
of diabetes for 2011 and 2030. Diabetes Res Clin Pr;
2011. 94(3): 311-21.

3. Esteghamati A, Gouya MM, Abbasi M,
Delavari A, Alikhani S, Alaedini F, et al. Prevalence
of diabetes and impaired fasting glucose in the adult
population of Iran: national survey of risk factors for
non-communicable diseases of Iran. Diabetes Care;
2008. 31(1): 96-8.

4. Wild S, Roglic G, Green A, Sicree R, King H.
Global prevalence of diabetes: estimates for the year
2000 and projections for 2030. Diabetes Care; 2004.
27(10): 2569.

5. Tesfaye S, Selvarajah D. Advances in the
epidemiology, pathogenesis and management of
diabetic peripheral neuropathy. Diabetes-Metab Res;
2012. 28: 8-14.

6. Young M, Boulton A, MacLeod A, Williams D,
Sonksen P. A multicentre study of the prevalence of
diabetic peripheral neuropathy in the United
Kingdom Hospital Clinic Population. Diabetologia;
1993. 36(2): 150-4.

7. Mueller MJ, Minor SD, Sahrmann SA, Schaaf
JA, Strube MJ. Differences in the gait characteristics
of patients with diabetes and peripheral neuropathy
compared with age-matched controls. Phys Ther;
1994. 74(4): 299-308.

8. Petrofsky J, Lee S, Bweir S. Gait characteristics
in people with type 2 diabetes mellitus. Eur J Appl
Physiol; 2005. 93(5): 640-7.

9. Allet L, Armand S, Golay A, Monnin D, De Bie
R, De Bruin E. Gait characteristics of diabetic

AP e OF o3led Y 055 15jl) 1pSalsjy ogleals



@é—‘l" 0y b eSSl eolanl sl 0L Slgyed 4 e oyl ylows (538, ol ) (sl S5ag 5l (S o) 2

neuropathic patients is only indirectly related to
sensory loss. Gait Posture; 2001. 14(1): 1-10.

38. Maki BE. Gait changes in older adults:
predictors of falls or indicators of fear. ] Am Geriatr
Soc; 1997. 45(3): 313-20.

39. Oberg T, Karsznia A, Oberg K. Basic gait
parameters: reference data for normal subjects, 10-
79 years of age. J Rehabil Res Dev; 1993. 30(2):
210-23.

40. Winter DA. Biomechanical motor patterns in
normal walking. J Mot Behav; 1983. 15(4): 302-30.

IFAF e AP o lil (YY 0y sill |_.,5.|.'I'IH ogle alan

24. Kanade RV, Van Deursen RWM, Harding KG,
Price PE. Investigation of standing balance in
patients with diabetic neuropathy at different stages
of foot complications. Clin Biomech; 2008. 23(9):
1183-91.

25. Van Schie C, Ulbrecht J, Becker M, et al.
Design criteria for rigid rocker shoes. Foot Ankle
Int; 2000. 21(10): 833.

26. Van Bogart JJ, Long JT, Klein JP, Wertsch JJ,
Janisse DJ, Harris GF. Effects of the toe-only rocker
on gait kinematics and kinetics in able-bodied
persons. IEEE T Neur Sys Reh, IEEE Transactions
on; 2005. 13(4): 542-50.

27. Martinelli AR, Mantovani AM, Nozabieli AJ,
Ferreira DM, Barela JA, Camargo MR, et al. Muscle
strength and ankle mobility for the gait parameters
in diabetic neuropathies. Foot (Edinb); 2013. 23(1):
17-21.

28. Long JT, Klein JP, Sirota NM, Wertsch JJ,
Janisse D, Harris GF. Biomechanics of the double
rocker sole shoe: gait kinematics and kinetics. J
Biomech; 2007. 40(13): 2882-90.

29. Myers K, Long J, Klein J, Wertsch J, Janisse
D, Harris G. Biomechanical implications of the
negative heel rocker sole Sshoe: gait kinematics and
kinetics. Gait Posture; 2006. 24(3): 323-30.

30. Brand P. Repetitive stress in the development
of diabetic foot ulcers. The Diabetic Foot. 41988.

31. Fernando M, Crowther R, Lazzarini P, Sangla
K, Cunningham M, Buttner P, et al. Biomechanical
characteristics of peripheral diabetic neuropathy: a
systematic review and meta-analysis of findings
from the gait cycle, muscle activity and dynamic
barefoot plantar pressure. Clin Biomech (Bristol,
Avon); 2013. 28(8): 831-45.

32. Cook TM, Farrell KP, Carey 1A, Gibbs M,
Wiger GE. Effects of restricted knee flexion and
walking speed on the vertical ground reaction force
during gait. J Orthop Sports Phys Ther; 1997. 25(4):
236-44.

33. Zhu HS, Wertsch JJ, Harris GF, Loftsgaarden
JD, Price MB. Foot pressure distribution during
walking and shuffling. Arch Phys Med Rehabil;
1991. 72(6): 390-7.

34. Kwon OY, Minor SD, Maluf KS, Mueller MJ.
Comparison of muscle activity during walking in
subjects with and without diabetic neuropathy. Gait
Posture; 2003. 18(1): 105-13.

35. Giacomozzi C, Caselli A, Macellari V, Giurato
L, Lardieri L, Uccioli L. Walking strategy in
diabetic patients with peripheral neuropathy.
Diabetes Care; 2002. 25(8): 1451-7.

36. Dingwell JB, Cusumano JP, Sternad D,
Cavanagh PR. Slower speeds in patients with
diabetic neuropathy lead to improved local dynamic
stability of continuous overground walking. J
Biomech; 2000. 33(10): 1269-77.

37. Dingwell JB, Cavanagh PR. Increased
variability of continuous overground walking in

http://rjms.iums.ac.ir



Original Article http://rjms.iums.ac.ir

Investigation of some gait characteristics in patients with diabetic
neuropathy while wearing rocker sole shoe

*Banafsheh Gomian, PhD student, School of Rehabilitation Sciences, Iran University of Medical
Sciences, Tehran, Iran (*Corresponding author). banafshe.ghomian@gmail.com

Hasan Jafari, Assistant Professor, Department of Physiothrapy, School of Rehabilitation Sciences, Iran
University of Medical Sciences, Tehran, Iran.

Mohammad Ebrahim Khamseh, Professor, Institute of Endocrinology and Metabolism Research and
Traininig Center, Firoozgar hospital, Iran University of Medical Sciences, Tehran, Iran.

Abstract

Background: Walking pattern of patients with diabetic neuropathy differs from healthy
subjects. Any intervention that makes changes to this compensatory strategy may increase
fall risk in these patients. Rocker sole shoes are frequently prescribed to patients with diabetic
neuropathy in order to prevent forefoot plantar ulceration. The purpose of the current study
was to explore effects of the toe only rocker sole on some gait characteristics in diabetic
patients with neuropathy.

Methods: Seventeen patients with diabetic neuropathy participated in this study. An average
of the step length, step width and walking speed was measured while performing walk across
test using Neurocom system with and without toe only rocker sole. Statistical analysis was
carried out using SPSS statistical software (Version 18.0). To determine the normality of the
distribution of the data, Kolmogorov-Smirnov test and to compare the mean of the data
between two conditions, paired-samples t-test were performed.

Results: No significant difference was observed between walking with rocker sole and
without it in any of the step length (59.09+11.37, 57.66£13.03), step width (17.21+£5.08,
16.53+4.24) and walking speed (81.92+ 17.6, 84.48+ 20.02), respectively (p>0.05).
Conclusion: Toe only rocker sole made no alteration in compensatory walking pattern of
patients with diabetic neuropathy they use either to reduce peak plantar pressure or enhancing
dynamic stability.
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