[ Downloaded from rjms.iums.ac.ir on 2024-11-10]

| S)0)x s http://rjms.iums.ac.ir

A0 sl 5 VFF o jles MY o555 15l gDl ja gle alan

ML b a5y (SHlogu W yolyly w3 (5590

Ol gl ey 5ke LRI ¢ B3y pole g (S Can S 0ASID ¢ )yg SilSoge ddl (wwlid ) (ool 123 83 )5 g ol

abdi.sportinglife@gmail.com

m.eslami@umz.ac.ir . )l bl (355l olRl ()5 pole 5 (Sds Canryi 01Kl ¢ 55 ys SilKoge 09,5 il oWl yguaio
taghipourm@yahoo.com .( Jsime ssius #) oyl ( bl bl (Kb pole olRuisly 8y IS liidioss 39 50 il g 58 Jluiils 1 yg9 (&5 Sodvo #

AFNYNY i s pds g,

REINY il fo b

LXVLES

o5 Sy Sly o (Slosn sl Sl (5 2l phles b 035 S jlujlad Jelge alulid Gan b adllas ) :Bud g dine

285 Sgo 2>

) alie VFe poasme ;5 455, 5 alllas 3p00 Yo P 6 13%e cla flo Lo puine 005 doled gulie 5 Sy STl e 1 asye &lio 215 45
A5 glysewl Cochrane library Google scholarUp to date Pumped Elsevier SugyuSl sloolSol ;5 oni ales <Moo
rSallie Jalse 38 (Bpme (2l gl o35 0l Jels lsis ar]) gy 5 )L Jlasl (loj e g (b g9y i Lt Slillas sl
S 555 39 d9a5xe oo 5 3dlge Ve Lol 5 Kimloal o Lol o ¢ iMie 5T (Sl (gl g ylouinli ¢ asee by o
ok LS b5 (gl v SSe fhokas Jolos oS 05 gie &y 4 dizn Meloe dogy g Ll Jobo 50lS o Lk

e Ohben slaed jor 20 S Jelse o imee 1L Gblie )3 (b S )L Jlas (loj e 5 L2833l ¢ o550 (59500 15 o5 42
Jitd JLosl o) o g jLat ag s Jto o5 Sl (ol it 08 g g yiled Ky loie 4y 1y i S g 28 alalllas oyl iy 1l o

ol VO-YO/ aid, iy sla,eiS o (V)
plaiz! (s by o3 olejs 4 bl
Ohlew ;o b o35 oo @l cde 4 .(A) Wb -
Sl snler loasl il ( Slpl ol
bl ge adsle ol JS g 6 R
Ohlbor o pladl kb (6l o 05
S i 2l b 035 ol D929 4 (Subo
Sand ghals s an by o5 oleys i
Sgdom el (bo Gl ;o (el piaw
o5 i 18, sl Bl o e 6 iy
$OLD Slagy ighe by 35 abl Cobs b
b Sbyd slas w5 (S5 sk o5,L0)
Ohlew Sl slephl as siwe Llge
- oo B (Fabahad (e o) b
2 Sabahd Jele i b gab 035 (V0
OF) il oo obo ol jo b SYNST s
o= 4 ol lid SilSogw 059> 0 Slalllas
(9725 9 ,128) (SHlSe ounsy S (0ks b

LS 7 olas

b S 5Lid (b gl o35 ol o jlguls

dodso
03,5 o ial38l Los jo cobs (g les ot
Slesle 6 pS el j0 (V) wib o ¥ g5 cobs &
ao Ml el Yoo ¥ Jlow jo coslage Sl
9 95— 9,8 0ol VAT ez jo cobs (g lewe
S8 ygudao YEF a0 VoX'e )0 09 00l o yion
Vol op5,lel jo (g ol (aulidl lam o
azols (iolidl Los jo jai yauden YYT @ o8, 0l
5 45 Abln o 055 5 g Jia VS
Gk () 05 o yomio plail  Sabadad 4 Colys
‘S.uL_n) u‘)l_o.u (S g \3)‘3.9 o 40 Yo Sldlas
yolo o (F) conl b oMo 51 3L ¢ il !
Lo )9 smae ahad (phee S 5l i Sl
2 a8 3 lge 3l gous 31 i Loy 38 e s
Ol doys A oS aib oo gl yo e Jalge o
Sl ools plaisl og 3 4 bo b o355 1y


http://rjms.iums.ac.ir/article-1-3526-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-11-10]

e Ol Gryian (YF-VY) gl giae alad
|, e YV a5 cal by oolad amb )0 laps
= obml bl on jels 5 (F1) 092 oo Jul
gh s by S plgmiad Gdgl e 5l sl jle
oeSles (FF-FY) 0l o ot oSSl Slbiss
Lagbiwlon 5o 035 b (ubs ol 31 gy (b
3 0Sboe o2 g (Rl ol ) i
ebdan Loyl ase Yo JINV0 &S S0
3 La Saiadad aoys AO 5 05ls plasl yas
Ao T s 5o (YA-YD) acil e Sloms plass]
sl b o & glayo s (Sabeld as)e
abd ol a5 6,5 Ll 5k a5 5l Lol
Jlw ol a8 )8 O yao LSSyl jo lrguac
4129 Jlo o e YY gac abas Ll VAA-
JLw 05,12 AY A YoV Jlu jo ol AY
Jlo o Sliss alail jla Ve Jlel I Yo v A

(YAX) aem,

205 e s 03 3ol Jalge
ol Ohls Gl )0 o35 Sl lse
Ol S 5 )Lad (e (Sbgp 5l Wil jle
Sgdss ¢ iy (59, b &S o YL jlud Ll
Gl slag lxial (Jaie S50 9
slapsj dy &5 lad pog Jolatels oSS
L s o plail (pogad (Sabahad g Sos5
olom! jo )50 jle,las Jolse (YA-YY) wil
VSE e as wdlie JeBe bs b o)

el 00 0ol QLMJ

Planter) —&p 59— g ol ,LLS
=290 w3l :(pressure and shear force

d=le et L S 50 (b 59 9 i

http://rjms.iums.ac.ir

Qb&o.mjaOmb;é..\.,cM‘ﬁl

5 Shor = Gelse a5 (OVAA) 0Bl o
IRl ez ge Wl oo b g L slags rial
OVVA) a0 5 L 5l ablas jo 9,04 Lis
o= 31 Sl e (65Nt Sl o8 e
o=l 5o Vo) ccwlonds 7 ydae ( SCiy dsol>
S-Sy L sl oo SilSagen 035> & j50
olBl 6;35% Slr Bely e &l i
S sy ol sl s 5 L o
Sl S g (S SilSag atie; 5o Slallla
Sy Lo 5o (b o3 JSie 88, 5 i
o=l o Sladllae j5a8 31 o 5 bl oo g
o bl A8 5 O g0 o5 LS 059>
S 69 sl Glea Sy Sl wlie
ar S=ilesn soie> 0 ) L o3 Jelse
Ogi ol 3l Bae cpl sl s el wles
Jslse L alal; o (S slosal) gyslez
Slallls ;3 59 9 b o5 (Sl sl sl
Ol 2 Sl i axgiclar (gl atnds
Ol o Dyge (nl 4 oS 1ol oo Slinios 055>
Sl alge (s oKy Gy oty |, liions

Bl Bgw b 03

LT TY)

B Yl e 9 SleMs| u.!)_>T 6)5]&"*? 6‘)‘.’

SeSileges 059> )3 (HLad by o) 2590
oolazl JECET R RW alos c_gl.;c 9 65""9)"5‘” é!La.o
eyr 05 Y NP b Veee Jlo sl oVlie g u
Glad OMore 5l i Ve ggamme 0 .085 13
Elsevier Sig xS Lol KL j0 o
Google scholar Up to date [Pumped

o zlyzeesl «Cochrane library

il
b b a3

slapl =8 6 e iigae e SV

2 S plal aad g by 035 5 oo
Jole Cr e b o3 o Wigd oo b Lo
asls s ol len slos plul abid sl
wmlo Ohlew o L o) Egei (VF) Sl 00
ool slaws ol 51 Vo107 aS sl e s ys VO

A0 315 = OFF o)l VY o, 5jl) isSibijs oglealan


http://rjms.iums.ac.ir/article-1-3526-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-11-10]

b b o3 (Seillogn oyl » )90

) soled ohlew adi 4 jLid a565 (5551 Lo
Lyl s, skaieds (FOFS) wilos,S I8
LM Tzl sy oo k5 4y ibate oS 5e)g3ly
b S5 g9 Sles liSle 4 a2l) E5S
Olymean | odee Blyzl G g ol axslo §
ol il oS pme Sl Sl
ol Lol 38l s el jLso, 90 o los laslil
Sl 00ls ylid Sldllas 05,5 1,8 axdllass jge
b L a5 55l s ogmmi 5l 28T oS
oS sl erlie Jlme (538 6l 5 ol
sl cde 4 (FY) aibo b xbs Carndy
o, 3l s o jLlisdy, adlate )8l o b Oglais
o=l aldS OYlde adlllas a5 el oglais
gl 50 5l pl @ g oo)S b ) £559
5o ,Llad mSlas as ol las alas VY51 sledlb
Sl ¢ (Stance) G158 Llgl o asily aml
S0 2l s plhasS slaglyinl juw i Las
LS Lo sSlas awglio (VF)) s o 7,
odal (V) log0s ;0 ads & g0 dllie pais
Rk Ohlem b &S 5Led w5 Glos oo e
Ll 8 aslie 5490 Lloged (ul b,

Sl oo B9y 2y jLid (6 S el
=5 2 e S Ohloe pLSimsg) an i
ol 8 1) GLSel ol Sleys (sl 5 0Bl
Gloom am cnbin latigel )L G syled oo
sl ) Ly O plo 5 (gamligeel Lo
aa>  Sullegn solliws 34,9 L .(OF) o
5 Gt (g5 Slio aiile doelliylosl 4
5 33 1, L S addllas S lls slaiS
OANY) caolos,S Foolw

500 +

@1

400 - w2
3 3
;ﬁsoo ma
8200 - o5
= 6
100 - 07
0 I 8

1 3 5 7 9 W
Sl S LS &5

2 Sgliie adléo WVl 65 Jloy b1 | S 5LaS mjei =) Jlages
L oS dalate)

P40 sls = O FF o les YV o5 15il) |_..5lilH ogle alan

Slast Moy sl o Sl K s
aso,S ol wladlas (VYAA) bl oo ubo
Jet Gl b o3 oll e smmitins L)
5o ki Jolael ajer a5 (FA) 0,10 0925 b
as celb by 5l (ged 10 605 g L S
sl (F) 5B (ulas by 055 ool 292
il g Lo, Ul caiily gloasb o Lid
(0+) el 00t )55 lss e s
30 (S v o pion a5 0l lid Oldlae
s oSl g L) Uile il gloasl
Slad Jlael flay Gae (BY) 0,05 o0 O j50
=5 sbeml 6l S0 sl kel plgiea
G5 A5 il lass 45 (6 5boay e s 4zl
Shilew 4 o ) s 7tin Oloj i | o3
S P8y oy LSSl ez o W)l o35 a5
Sy Sond Sl (59 JUEST imen 9 WS o0
plosl ol e ps L plad o s as il
69, 2 o3l 5l Gl 95 Jlosl Sacly 45705 oo
Ot (BY) 99-b oo o )Blle (slag |yt
Hlid aslen Ly (g9, a5 ol las Olallae
by o5 Sl 3 | sloda ik Ly
OF) 05 o Ll la s
3 ey baS el (ool Lo Lo b
63255 Wit Cn S ale! olsieds 5 0o wles
S oo Cnglio Jlocl slag,s plyp o pladl
Smy) s Ling i 5, canslils a5 ()
g 00=b 0y oyl Jloel 5 b (ol e &5 >
1 g o, Jloo an |, b edlae 3 cél coml
L sleg lomal gl los s il wilgs oo
LgL:ajﬁ.; j‘ G@Lﬂ U.JL..:‘ d‘ » (FY) gl g0
LU )| 58 ot 4 4540 | S 00 Jac
b)) o S S o S 5 Shes 5 Sl
slag sl 5 (ulos by Seiglsgly Ll
@l 28 (1l Ghles ;o b 055 9 (S
ao M ol 8l o L s jLlad 6 ,.565lwl ol
Syamods Uy (S Lid ialidl e bl ol
L &S Lady bl pj )0 03 sbul g (2d9e
died g (godrin Olalllas ¢ Cwl ool lis |,
phiie ool S LS s S esluil oy,
5 celin gloyo anliy &Sl g ol ol L

http://rjms.iums.ac.ir


http://rjms.iums.ac.ir/article-1-3526-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-11-10]

Ol ogzg a4y ey Jole (pl 4 09 o (o
«(Foot drop) Ly Solusdl asles los,lual
)LMB S92 U"‘ B, ‘(V&—VY) 09&:‘540 uv)l.,t.a
e slacdl (AY-YF) culls walys Jlos 4
e Gl 5 s e sl S
G183 Ly o ol 5 L S Ll
ez Sl JLds a1 aslaie ool jo 4y
i g L &S pp slacdl o e alS
Ol 0525 4 e hlem sl S s
Ol b o elhas [Lad Jl s aleany
Oy ely SIS o ) 3 Ysb plej asitun
A S (Ao ol ol L assly 0,05 50)
9 0 o S Shag P g (b Ghlew
Jlo )b Sleo Jolae (5> Cudgazme (puizmon
(A7) cwl ol y ol 8l ol o s g YU Gl
Jolels g s a4 jomie (b SL31 5o (Sl
b Ohlem jo (Sl s g 058 o ) Lo
Sors zeed (AV) 0Bl o 3k Shoys b
ol ) LSBT 518 5o g, Jlosel loj Do g (S5
sl bl Sl i Shgy oo 35,
OBy oly )0 g g 9l Jolie jo Allre 5 Boloe
Jolss 5 (AAAQR) 05-b e oy b )l jles
ail oo o5 o plle ol 4 cas Loy
M ae & aleal ol_slal (V- )+ ))
&8 Sel (A GogeeiS ulS g (etlsn
S 6 olles S  Lid mo it
Syad (Vo)) S e lan ol sl Slg s
Shor os o b obs phlem b gle Mlae
QS o o els Caday Wl ol 8l 4y cos
30 2550 OMae Jd=d g 38 e (V0 Y)
Ol SLigy e g b (mbo (hlew 38 ol
ML} 0)99'-).3 41})40) wﬁ) c‘) Js‘ d.l.>).o as als

http://rjms.iums.ac.ir

O 5 08 05,5 (saue !l

Sece~—
L jlasl 6 50 )L (e (ljl Corge lagg)lonials -V U3

D9 50

& Lzl :(Foot Deformities) b (¢ ,lxal
TR R P INERNS
Ol &S 05l o0 4l Sy o by S jlid ondge
Lo Ohlew ;o b o3 slml Gl ks Jele
akd Jie ola cies)s 80 (F)-08) oil
slaglgionl o Gad e p L ) A5
¢ (Hammer toe) —iSe> ciXl e Jlw bl
=90 (Hallux valgus) 75 cl o2l
=290 Dyg—odn Ly 5l (a8 JLAS Wel e
olonl gl de) Oygo ol Ho S oy 2ol
FE-FY) 055 o w23 05
Peripheral) oo ol_acl Slogy
J—lse 5l axe Clacl by, :(neuropathy
£t 45 ablyn s b o5 adsl sl
PAL L0 (s oo s (aee Sl
oSl L Lo Slg 5 $07 5 Zel os 5138
5 Sl csaSs] (FA-FD) 0l s ol jan
2o b R)lie 5o piee Jele dw Sighe
Ao e 75 55005 L ol en Yoene 45 ol
YO/ (Sslyg Foll Lo s S5 boas (YY)
AV ) 9l e SeaSl 58 YO, 5 SoS]
a0 ASLS (o954 obd Sho s 395k
clacl oSl aloxjl calisee slas, e L
elS 4 e (o (Slgy (VT) Sl 25k
3,lg Slals dgin 0,8 5 00l &)l 90,0 >
el 4 s poigil (Glgp (VT) o9doei b
5 S A ymie g odd D)l g By e
b cslS g S0 399 o (Sgy (59,55
cge s (S5 (Shgs ((V)) oS e lgen |
= r 4 ly Jlad (e g oad by slags mial
YY) e o il33l ) Ly slaciad
5 Bl olad Mae (Bl sl o gy

A0 315 = OFF o)l VY o, 5jl) isSibijs oglealan


http://rjms.iums.ac.ir/article-1-3526-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-11-10]

s2bo b o35 (Sillegn oyl )b p ()90

&P ‘ ol
il aldil
(-AILMJM y)éw

QA 2 A BG || st gl 33 o 2

[ i sy e S gy Gl j

o el o x ) 15 s Sy o S
MuJMCt}? / (T |\
_— . _ HA ) .
e HF | \
oY S4 . |

sy
L S

f R" & ,J, ‘

)‘

N.;A-

b o5 obm! Glapasilss 5 amme Glacl Sl ;..4'1" Y s

> SLB s 390 00 O Cumdg S
bl L gl g el g5dos 5 b 5
5 Ol pLSn 0,8 S by J S g Jolas
QYY) el 690 (somog olilizel
Ao "6)5“-' WW‘@LL’Q Q‘ Lo.u 6‘)”
SLMBI ool g (0 F) sl e e
S it 5 i 33 5 S e e
plast 5l as siiws Jhee > slagylysl cunsyg
Ly e bl (gla s s oy asas, Lo
Sy 4o M Q‘{L%f 20 W55 oo dedir yu
Sz plasl glaglyl coypa b laas ubs

3 e e 38 0,955k (518 ol el

Sl = 4o e Azl (0 odd Sl pladl
Joizl 4S5 9bas 05,5 oo 331 (nl Sty
J ISR R W VR VS S I BN e
AYONYE) cnl SLgy aom (ko ol
Cols Sl a M Ghler (69 ,Sles Jolss
039 send JyuS JUl sla ol 5 (S jsboes
Lol (LSSl mhaws 5 J& 55 50 plys alrale
35,5 oo glabamda hB 23l s ¢ 5 S jeba
Shigy asjle 8L was b JSCiw ol as

P40 sls = O FF o les YV o5 15il) hSl"uH ogle alan

P el oS abae Clad ol (el
el gl (Slysy ose s Glss slabe
e oLl o w5 LS5 5Ls Slae al> e
2 50 eaalin (Jlyyeg, S ugeedS LS
SHae 58, ol ) Swing) lug 56 21 al> e
23 523U Gl Gus a5 5 my9od (sS)
Oeizmen ol Lis (Glg g (e 09,5 )3 AL
1045 e cullad Al il 45 b ki
09,5 So it oyld sezg o s 8, ol
shle b e ol il oo Shgy
2 Oae (59,5 558 (Sales 0 S
Obles 5o Shoy (V1) Wjls (538 ol JSom
5 OIS oo Sl Jolie g5 U > 59, 2 b
L 4t 5 4ty o5 el ialS el
5 Jbealw S > sleamis o L!‘SJLvO Comnd
5 4535 Slinios gl () F) 29 e obye
TS 58 o5 sl o Slss b SRz
D ga o3l oyl Sileds & g0
sr—as S (595 1 hy9 il
A JoleS g 9979 g I 511l Glyle
Sl as sla o e b o] 31 et

http://rjms.iums.ac.ir


http://rjms.iums.ac.ir/article-1-3526-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-11-10]

So-ds= mled (bl o Ly S o35 ads
Syl el cle 4y ubs e ((VYA)
5 aiwd b Sl (g0l ST Las ey
Ly e Oygoas b S o jlad g5 Ul
090 Sloys oy 635l Bloys cnlply Wil
s Olhlen 5o LS Las (0,5 o5 (sl
b ond o2 5l Ol e Bsb cnl S ol
NQRYATARY S ICSUIL yp-JUC W EE 8 BN [ S
30 Sl pasd slul a5 ooy lid Sldlas (yion
Hlid wilgy o oads aisl oy )l Lisle o S
el b sl Koo amlb a4 glast 5l L s
00,5 L pt) a4l S0 jLis ials
0y 90 o Sladss g laie ol gl (Ve Y)
b 5 Oleyd 9 S i sl S 5 S
Cwl 48 5 O g0 Lo
zebo (s J&1s) S 0)9> 3o Ol
5 5 »lb Ol ool a5 wisls ylis Slallas
St (s Oliles 5o [ LaS )Las m5e5 5 L
ol as wlesls i Sladlas (VV0) duizes
Seohlem b wolaie Lols 4 axgs b &5
bl jo s cunlie mje8 )0 (6 ion St
Sl 1o 395 0 Blo glo o5 4y Coed by glaie
Obgy am hal (1Sl ys jslaie cnl sl 9 (VY9)
L1, sle 5 (Casting Method) s ,.5JB
sabo ohlew b welaie [l an ax g
gy Ao aS Al le oS sl eolawl sl
S ajei wiled oo 090 ouls Al (6,5 JB
5 ey a8 asi 9w i ) L S
J=do a9l el oS S0 5 b
aS L sl lealg b L_s'i“'&" LgLébLg..\oT)lSlj
0dd oo e )0 o5mgan ol 3l den o
S Ls8 zsl wsles ged (655 B bg) 05 o0
SR DU P INE Rt N PP
ol 5 5ol S Lty Ghlie 3,8 555 o)
aS aool las Gldlas (Vo A) 098 o colazul
Sy (Jlw,ble g il 79 J=e 2l
&S s CitSl saiSTas 351 g Jlo bl

http://rjms.iums.ac.ir

O 5 08 05,5 (saue !l

adle cdy i L aS g 9ba 05l o0 S
(s 32385 ol y aiile  glacodled plol Sbg )
lyn 3 e el 51 (5, ol 5 Y il
el o Lsl (8,5 jadaiedy Caws yanlS
aile Sz plas! gla gy (asged ool
e b 500 sl dled (g ke 9 1455 ,l5l
ol Oladllas (VYY) Wil oo ol o (gloass];s
Sy o M o3l Jols sla Ll o5
Sgnts Slp Olaass yizmen (VYY) 06 Lo
s Ohlew o (Slgy Séyiy 05 WS
Syl (gilse Dby i Jud 5l ola b )s
25 5 ($,98) seliiwl ol i ((aiS)
Sliasd (VYA) oS oo ol 1) Jols sl
Sas L glen 5,9 a8 ol las eals pll
Cdy oy 5l xS el sl 6 e by Lawgie
YA il s Sl e s
Ol 50 i g ade SO @l O
oS e (o liles fo OMas &,a8
OLEe g ygmd b, Sladsy Lol (VW) ol
Dy Sl seglie 53:})9 e ol plas
Sl a5 glalys, sla)l5 o (Slgy b b

AOY0) culs Jlos a1y aswa Jolss

J—olge (6 iy (90l 0 Slaflla
b o2 (S sl sl
Sz g ez SHLSe sl sl by
i Sl alosl o, Shee 50 a5 ol Laie
ool 0y Shoe 4 (\YF) 5 )5 onge 1) (soge
oly 3 (5 08 Gt 3 e b
slos,lgeal b 6,55l -) 1 Wl )le (423,
g0 il > -V (Jol s la_a> g o)
2 Loy cenlio 395 5 O (g oS Jood
bog s Juitl g oS o 0 Je -V L mhaw
ool Ly eizmen (OYY) 0l o 00 il
ol pLSim jo 1) (g,Lid g ot o oy slog
WSS Gy 5 ey e a ool b g o8
e, 50 a4 jomie lag i ol onlin a355 pas
9 Soe SYsb iom ) obul el g oad (Sl

A0 315 = OFF o)l VY o, 5jl) isSibijs oglealan


http://rjms.iums.ac.ir/article-1-3526-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-11-10]

b b o3 (Seillogn oyl » )90

ove) I 4 as glal 85 L ((Convenience)
O yg—0 Sg ool sl )l_o.u 6b )‘ d)jgajb
9 ) Jsoz )0 Gregh @l &5 C8)5 1,8 anlie
oals las F ISl o 398 ol i)l ioren
D9
Jas Slej wilosls slas Olallas oy s
b 03,5 955 5 3l 9,5 Alal ST g0
HLEd & 598 09l oo oolatul 85 Gy lejen
O A o)l Jlos 4 aply (8 4 Cend |y (6540
SLid zol a5 a5 5l cewd ((50,5065) s
OoS alal L lejer g o ks 18 abads pl jo
by Lisd zol Al ugd co S cules
oS gl ol sy cdl als jlis
oals LIS Y o V o) slologai jo bl 9O JS&
D9
Iy, asS Slallao 1 gudS 0392 jo Wlibxs
Sl e 00 S moal g =l SO lgie
Hsd Jlosl oy g )Ltd o555 Joo o35 olx]

400
MMP (kpa)

200 262.5
221.4

149.9 135.6
0
baseline pre-plug post-plug post-plug
remove removal  removal+arch

g > «iB)S Cpgo 9355 & sl 3 jLib gl (ke =) g0
)95) ubﬂ CLB ‘_;af 9 Els [XREATN ‘_;af 0D Cb Jof b ‘_;05
e (o i |y b Job weB 0uiS Coles + (o

180 MMP (kpa)

175

170

165

160

155

150

« & i N
'b‘vz QQ/((\

R > N Q

R
¢

oS ladhais jl jf )llie Glaast )3 )Li8 gl 1Sk =Y 08
ol Bl (45 w0l gB 4 il S 5les 50 )T Ojao (365
Lt |y L s g oaiiS colas + (o0 35) 4zl g6 LS 5 g6

S A

P40 sls = O FF o les YV o5 15il) hSl“uH ogle alan

_\"' JS“:‘

(Basic insole) 4|, i)

(Dome or pad) _,bke 3 b 1:5-Y

(standard arch support) b glis)l b g8 oaiS colon—¥
(Extra arch support) sb; gls,l b g8 ouis coles —¥
(Wedge medial) 4l 48 p; z9 -0

o 3 Lyl (Yo OY) o Kan 5 Sz Sk -0 S

(iii) 0 3 (Pre-plug) g6 s (ii) (Baseline) aJyl
e S (iv) (Post plug-remove) oass ailyy gls S
Post  plug-) Iy (g5 os 8 clon + o5 aiby
i ol jl1y wed oS coles (V) (remove+arch suport
A2 (o lis

O LAl sy 4l o0 wly Sla S (2,
oaly ylis Gl pizmen (V2 A) 0,5 gslul>
oauSlas e olay )| leslaiwl a5 el
2 8 a3 St zge 5 e LK)
G Gogim 5 (VVF) 0sdioe b Cod 4>l
a8 e dlfais syl giluls a5 ols lis
«(Metatarsal dome) oL Sbeo L
ELis | L (s Jy b g8 soassS Lo
oS Cole> «(Normal arch support) ool
Sl @y it gl b (Al Job oo
5 9)ly cauS J,—uS 79 (Wedge (medial))
St czge 392 Sl 5l plaS o sSlg
5 )L8 Jlosl loy Jsb )Lid mss8 sl puie o
90,5 (b Shlem LS jo (8, ol s>
(V) il So o Loyl 0,5 S5 g
sleguu Ko as asoly S (g0 Sy 05k
Pea) )Lis zgl) Gabiosd atnly sloynte )0 398
Pressure) ,Lid Jlael Loy Soe o(pressuer

| ¢ (time antegral

& :°‘) u*’l

http://rjms.iums.ac.ir


http://rjms.iums.ac.ir/article-1-3526-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-11-10]

Ohen g 08 05,5 (guue !l

MMP (kpa)

90
88
86

84
82
80
78
76
74

baseline pre-plug
remove

post-plug post-plug
removal removal+arch

L;_‘555 EB ol Bl u"S W) Els ‘_;:5 ‘dﬁk u"S :)le‘g 3 ‘L lﬂa-'} sl 4l 5 Hlid 591 u-si)L.o -y )b}oj
A3 o Ui 1y b Jobo g8 08 Coles + (0 365) anily y g6

5 (Lateral) »,Ls (Centeral) L. (Medial) I slaasl 5 jlis Jlasl gloj S 5 ,Lid zol 5 kil Blysul § 5, Kike (VoA) GhlKan g 509415 =) Joan

FaY Gyl w8y o L (Big to€) cus cuisl

(kPa) Lzs ¢ s). (kPa jLis Jls! lo;
wl S e oIS Coler g oS Cules sl S 5 o oIS Coles gy o oS Coles
oo 9
Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Lateral
Basic Yo ¥Y/Y WA Y/ \\rg Ya/A £y YV/A ¥ \7A% Y Y&y
Varus Yo v/ VY ¥y WY Yo/A Y Yy/A £y Y¥/¥ Y Yo/d
Valgus Wy  ya/s vy va/a Wy vy sy YYD £0 \EZA8 SF vols
Dome WY ¥ WY Ya/A WY YAIS (Al yv/Y N YV/0 XS Y.y
Central
Basic Yy ON/¥ VA 14V \Yay Y10 M ¥V Yv YY/A 5 ya/y
Varus \K04 Yy YAA O+/A Vo & A Yo/ AY ¥/ 5 YY/¥
Valgus  v.5  s5F W NS \EY £o/Y a. YEIY vy ¥Y/¥ sy va/¥
Dome Wy I 7A) VoY s.l¥ YA 51N FA Y. /Y sy ya/y YA VA
Medial
Basic AAR A ARl A+/A Vay oy ay YY/0 AD YA/N & YY/IY
Varus YYo av/y Y &[0 \YA OY/s q. Y. AD YEIY sA Yo/y
Valgus v SAV YWY o¥/D 2y OY/A a) Y A YAIY yy YS/A
Dome YAY AA/Y A\\4% INYAS VO s0 \A) ya 44 Y&/A g YAIY
Big toe
Basic YAD AY/A VAN /b VY. av/y FA Yy ¥ Yo/Y M Y&y
Varus YAY NY¥ VY- /Y \\rd LVYA) Y Yo/A £\ Ya/vy ) Ya/y
Valgus VY- yv/o VA Yo/ WY av/y DA YV/¥ NG Y./ OA Yo/y
Dome W A A 1We/a S NeYIY ov Yy £f YAIY 2 ¥

01 S Coles i)y )3 gt 3 &8 ol 35)) 9 1l e Lo)blke (DOme) 3y o b (Valgus) ueSly (VArus) ug)lg 018 8 zg b oS 35 sk iy as 5,15 Y Joan (oo le Jlaws p3 a8 slajs)|
Sl g B (Sl ( B s s > (Pressuer time antegral) jlis Jlasl olo; e o (Peak pressuer) jLis zol lopszo 31, 563 slop)) 5l 4 wisb oo obj glisy) g ab glisly b Jobo oo

Ol e g Ly i jLsd als sl (b

alesls sloiins sulus e ;o jlid Jlesl
KORRD!

GRS cezge 5 b SloleS o8 > el ST,

http://rjms.iums.ac.ir

A o3> LS Jgda g0 4 g gl 9 €855 )5 gy j90 b s

i ;o Olposs slsel (V0 ) wss S ks
L ohlesm clLasS )0 [Lad mss8 Wlgi oo 285
e (le o Lid pals cel g aos s

Slsieas ) ST, maS Sldlas (V) ) 53,5 o3

A0 315 = OFF o)l VY o, 5jl) isSibijs oglealan


http://rjms.iums.ac.ir/article-1-3526-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-11-10]

s2bo b o35 (Sillegn oyl )b p ()90

olowl Julge lgieas ) ooy (595w 5 ,Lid Jlosl
Jelge LOVAA) 0s 87 8 pme (0bs b o35
slag ol (e (Slgy Jre 55 alSl
Soloali 5 (oLl oo ¢ Dlae BT (SIS
Sgdowe « e g 3-8lge Dlac sloslal o
Logy g Ll Jolss hals g lade S 28 (39
Jolae ouuS wpauis lgicay oS i olse
bl b b o) SHSe sl jlas
6Lrau_£zf 56,51, uM_nf AYA-YY) osloads
S @y e plo)l sl esliiul) 4B wis
Slean (L g8 oaScmlos 5 o)l
dolse alS sl liine a5 Wog lag b
el o) Se 5 oS L2 gl Jeo Sl
Asols dlpiinn 2 dxies sl b o JLis
sl Jbs 4 65T, 05 b G250V ANNY)
PRI q*-“’u Czge SIS (Sol> og o
ey 3 YO 5o izt 5 Uy (ssler e
JUEST Gl (ralS a4 pomie (38 of ) ol

@ Baseline
250
F 2 toe-onl
£200 M toe-only
T .
3 150 nagative
(7]
3100 heel
S M Double
5 50
€
8 0 L !
o T £ £ ¢ c x ¥
v s B g = ]
< L ihh g ~ =7
o s %5 2« £ 06
o © 0o 2 %y T
v T ] ©
w © MO T @
© Q © [J]
o T K T

e P LS jlasl can 3 (abge L zgl (nSle =Y Hlages

(8). Rocker angle

Longitudinagl -
axis of shoe: (A) . Apex position

(\).-Apex angle

Rocker axis

(032 ah) 5Ty sl (A) 51, LS (Shg aw -V JSS
ol ol agly (C) 51y angly Jgl s sl 511, s s (A)
...\.Q:.)‘:c

P40 sls = O FF o les YV o5 15il) hSl"uH ogle alan

Sglate (slaoyys b 2aS elgil (WY Lo 5 (90— S5
iy Cuowd 1) b (C) sl it 51 (B) s ST, 93 0125 (A)

J—ate gemilinS T ule aals ralS 4 Lis
o3y oly 5151 BT Al e s J5Y g bl
Qo3 007 Jsb s j2iS oL (VIY) 59 o
S Ay S (8 i lS iS5
ds oy Oeizme (VIY) 0ls lis STy a8
0y iobiasin b Solite slaop; b (S g9
ail 2w S|, (Double rocker) ,51, g0
Cod ST, L 33 o (Negative heel rocker)
U8 L lo ] avslis b (Toe only rocker) ass
Lo i e yo |y (Folite Jlid aniei a0l
5 ¥ logei | Budow zuls a5 (VYY) ol cnnlie
oals sl 7 ISl o 1) La uaS (gl IS
D9

Syt Sl (cnyp b 3 Slallla
s, a4l «(Apex position) i &S Jeb
(Apex angle) o1, al; 5 (Rocker angle)
gaz o Ve SThasly b o,81) Guas as ol plias
Jtd sl AL Eaely i Pyl 4
oo bk 5 s Sl g o SLaS
1 sbed Jleel ooy Goe (nizren 5 998 o0
ot Slasin VS (VY F) aeo oo Slals
Ty ol Iy 651,

Sled Gl A8 36 Jelge A S0 50
5 s Sjgodn a5 Jlolss 5 (adse
ks b o3 Sbml jlas Gl el peites
Lol oals ools ylis pl Fho & g0y 09l o

G Al 9 Sy
Sl s Jolge (ow)p axlllae cpl 5l Ban
oS Sl o)z 9 ol Ghlew b o35
05525 p= sloml GalS L 65 9> sl
Slllas .cwl 0090 a8 5 & g0 SilKogu
Ol Sde g (hp S95 LAS Lo ol plxl

http://rjms.iums.ac.ir


http://rjms.iums.ac.ir/article-1-3526-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-11-10]

Qb&o.mjaOmb;é..\.,cM‘ﬁl @

L o3 008 ool Jeloe —A S

L5l rimton gl 50 (o Spgot | (o
dibhie Gy )Lid bl 4 e g oS &9
OYF) 00,5 oo 58, ol plS2 0 Ly 5

oo ol o9 2 Jds d (imen
Ol Joo > 50) 9,8 g ad> e o (b
250 b e ;0 sy 9,0 ((Push off)
ol ol g 9gi ad oole il YL slapla]
o e Sole )0 45 IS oy (il e
Sob s iy g L8 Jlosl loy o 38
5 ) oy Jo lo)les 09 g (VYY)
aidlaie S5 5o L8 zsl sl LSS cel g
il s g ain Cole 0 85 3 b
OYP) o4l JLoo

(0,0 5 ,Led) Jome sloosi, 5 SIS als
S50 e 45 ouls Gl ba Zubo biaS o

http://rjms.iums.ac.ir

2l Hkad Jlael play Goe (uizmed 9 (59
Jio @Lcoui;})j aS sl ylis Slallas (yuen
GReLS zrge (Jolal 5 (5,98 (LS (sl
5 e olaacl Slogy Hemmen SIS
9 09— oo e jo Jolbss iolyél
59 dm e Jolad il 8l o en
g, =290 owlydl eel a s MISA

sabo hlew b s o jLiad Jlacl ol
smbos hlew )0 0dli e g Oyg0a 09b oo
9 9505 @ Joolie S5 (o dguome o
O g0 Sed Cdo pilSe Jials 4 e S
).b w\)sd._‘?bo .)9_?9 l_: ‘».\_] 9 Ox)).j‘s_o J..aLO.c
Joddl S slog s ailys ood lilew b Jeolis

A0 315 = OFF o)l VY o, 5jl) isSibijs oglealan


http://rjms.iums.ac.ir/article-1-3526-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-11-10]

@ b b o3 (Seillogn oyl » )90

L s o lad Jlesl by w5 )Lad 7
sl bis b 5 5 Sl i
B )0 el I8 6l 5 zg oo oy gl
L s 5o ) 5Led Jlesl ploj 5 Lad gl wilgi o
Jsloe wiilaiiiles oeas Slaass aes ials
wlwlis 1) 0gi o p3 ) o) el a5l las
36N 039> 40 (g3game Olallas Lol caiss
S92y Ll oas plil Lol Lelse oy
=l phlew b v (65 Ly S
3 w_gf ‘Lrﬁ_f duo)‘y 5o leoo)‘;..i uLxJUa:o
b LS 2588 (69, » o))y Dl s S
Sb e s, w9550, L ol b cal 5L
Gy )5 oy s St |y subs ol Lo
slppiin Sillogm lidze sl jolate ]
dwaid 5 5>l wlge 0js> )0 Gadxxd el oo
o5 slacglis L asg b o iS4 o iS
iS5 S Sl gl gl S8 il o

20,5 (b phlem sl b

S5 i
sy axlllan il po a8 SLuS aem 5l Sl

&bw

1. Booya F, Bandarian F, Larijani B, Pajouhi M,
Nooraei M, Lotfi J. Potential risk factors for
diabetic neuropathy: a case control study, BMC
Neurol; 2005. 5: 24.

2. Boulton AJ, Vileikyte L, Ragnarson-Tennvall
G, Apelqvist J. Theglobal burden of diabetic foot
disease. Lancet; 2005.366:1719-1724.

3. International Diabetes Federation and
International Working Group on the Diabetic Foot.
Diabetes and Foot Care: Time toAct, International
Diabetes Federation, Brussels, 2005.

4. Larijani B, Hasani Ranjbar S. Overview of
diabetic foot; noveltreatments in diabetic foot ulcer.
Daru; 2008. 16 (Suppl. 1): 1-6.

5. Shojaie Fard A, Esmaelzadeh M, Larijani B.
Assessment and treatment of diabetic foot ulcer. Int
JClin Pract; 200761.(11): 1931-1938.

6. Van Schie CH,Rawat F, Boulton AJ. Reduction
of plantar pressure using aprototype pressure-
relieving dressing. Diabetes Care, 2005; 28(9):
2236-7.

A 3ls 5 VFF ol (Y o) 55 15l g Siisju ogle alan

S o L8 b g g )LAS me (o
ol 09 ol Cymizman g aiil 4L5ly b abis
S = S sleylad Gl a e (28,
o by S Cunglie p S8l gl o0 o 3L
e yd g wwedoe (LA 993 5l (o eS (595
VYY) ol aalgs o 435 b iy g ool Al S
&9 9 23 5o s Ol (oulul S
FAXY) wsly o b S b o Lag
LSJ_AT)SLS Ol gl 38 olagss
b a9 9 g s sl (0de sle il
i g 5 b Sl jl e ks sl
05555 (1 ANV E) Wlos S solitesl S 5 S
5 651, slapsS e sl b Slalllas
Wl 18 0y |y A ws gla &S
sy Fe oo s s T sy b 8T, oS
Sed gl g Jlad Jloel ploj S Wilgs oo 23S
3 oeizmen g ams alS L (ggl> 4l 0,
LY bl Joate od ygemdlinS] ol
e gmailinT pole (VVE) 08 (6 5ol
Oam o= S8 ol 00,88 Eely LY g bl
3y S0t i 5 oyl slagleind
@ e a2l onl )0 (roge L2 Al (351
PN o b oy o 5 a6 05 JS8
02 syl 5 )lisle 4 Juml (&5 (b
Ro @3lge (mdm )3 1) 05 (Gl oy
s amie g by sl esliod ea (85
arwgs Il Hlas a1 lew gl cwdles wilgs o
Sl 1 L oSl slapis (6559555
Ol S iy el aslw L] ol S tagy
slag b oS jLid mjei azgi b aiilys oo
Ll 5l ax g awais bl jlax 1, &5 iz
Sldlas o aues J1)8 vy 0,90 ,LSLe g 0lge
Las al slasS 5, ss0 ,Led a5 sl
sl ohlew by oS 5l 6,5 JB o,
5G9y 2 P 035 LAl S5 90 el oo
w55 by (85 o JLadn bl (105 055 by
D) O ain,S (bme |, i by KT g0 oyl
S a5 Al jo jLid zol 05 065 SSST o
=YLV ) aaS e oy el o a il
Mg S 555 % b g 9 Aol S

http://rjms.iums.ac.ir


http://rjms.iums.ac.ir/article-1-3526-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-11-10]

21. Palumbo PJ, Melton LJ. Peripheral vascular
disease and diabetes.In: Diabetes in America, edited
by Harris MI and Hamman RF, National Institutes
of Health, Bethesda, 1985, 1-21.

22. Reiber GE. Epidemiology of foot ulcers and
amputations in thediabetic foot. In: The Diabetic
Foot, pp 13-32, edited by JHBowker and MA
Pfeifer, Mosby, St. Louis, 2001.

23. Reiber GE, Boyko EJ, Smith DG. Lower
extremity foot ulcersand amputations in diabetes.
In: Diabetes in America, 2nd ed, edited by MI
Harris, C Cowie, and MP Stern, NIH Publication,
1995, No. 95-1468: 409-427.

24. Frykberg RG, Habershaw GM, Chrzan JS.
Epidemiology of thediabetic foot: ulcerations and
amputations. In: Contemporary Endocrinology:
Clinical Management of Diabetic Neuropathy, p
273, edited by A Veves, Humana Press, Totowa,
NJ, 1998.

25. Pecoraro RE, Reiber GE, Burgess EM.
Pathways to diabetic limbamputation: basis for
prevention. Diabetes Care, 1990, 13:513-521.

26. Larsson J, Agardh CD, Apelqvist J, Stenstrom
A. Long-term prognosis after healed amputation in
patients with diabetes. Clin Orthop, 1998, 350:149-
158.

27. American Diabetes Association. Consensus
Development Conference on Diabetic Foot Wound
Care. Diabetes Care, 1999, 22:1354.

28. Margolis DJ, Allen - Taylor L, Hoffstad O,
Berlin JA. Diabetic neuropathic foot ulcers and
amputation. Wound Repair Regen, 2005,13:230-
236.

29. Centers for Disease Control and Prevention.
Data and Trends: National Diabetes Surveillance
System, Vol. 2006, National Center for Chronic
Disease Prevention and Health Promotion, Atlanta,
2005.

30. Nikolopoulos C. Normal motion and normal
foot. [Online]. [2006] [cited 2006 jul 10] Available
at: URL:http://figroup.com/pdf/CPO30012 A.PDF

31. Reiber GE, Boyko EJ, Smith DG. Lower
extremity foot ulcersand amputations in diabetes.
In: Diabetes in America, 2nd ed, edited by MI
Harris, C Cowie, and MP Stern, NIH Publication,
1995, No. 95-1468, 409-427

32. Abbott CA, Vileikyte L, Williamson S,
Carrington AL, BoultonAJ. Multicenter study of the
incidence of and predictive riskfactors for diabetic
neuropathic foot ulceration. Diabetes Care, 1998,
21:1071-1075.

33. Reiber GE, Vileikyte L, Boyko EJ, Del Aguila
M, Smith DG,Lavery LA, Boulton AJ. Causal
pathways for incident lower extremity ulcers in
patients with diabetes from two settings. Diabetes
Care, 1999, 22:157-162.

34. Frykberg RG, Lavery LA, Pham H, Harvey C,
Harkless L, VevesA. Role of neuropathy and high
foot pressures in diabetic footulceration. Diabetes

http://rjms.iums.ac.ir

O 5 08 05,5 (saue !l @

7. Rogers LC, Lavery LA, Armstrong DG. The
right to bear legs — an amendment tohealthcare:
how preventing amputations can save billions for
the US Health-careSystem. J. Am. Podiatr. Med.
Assoc; 2008.98 (2):166-168.

8. World Diabetes Day: too many people are
losing lower limbs unnecessarily diabetes.http://
www.who.int/mediacentre/news/releases/2005/pr61
/en/index.html (11 NOVEMBER 2005).

9. Reiber GE, Boyko EJ, Smith DG. Lower
extremity foot ulcersand amputations in diabetes.
In: Diabetes in America, 2nd ed,pp 409-427 , edited
by MI Harris, C Cowie, and MP Stern, NIH
Publication; 1995: 95-1468.

10. Abbott CA, Vileikyte L, Williamson S,
Carrington AL, Boulton AJ. Multicenter study of
the incidence of and predictive risk factors for
diabetic neuropathic foot ulceration. Diabetes Care,
1998, 21:1071-1075.

11. Reiber GE, Vileikyte L, Boyko EJ, Del Aguila
M, Smith DG, Lavery LA, Boulton AJ. Causal
pathways for incident lower extremityulcers in
patients with diabetes from two settings. Diabetes
Care, 1999, 22:157-162.

12. Frykberg RG, Lavery LA, Pham H, Harvey C,
Harkless L, VevesA. Role of neuropathy and high
foot pressures in diabetic footulceration. Diabetes
Care, 1998, 21:1714-1719.

13. Boyko EJ, Ahroni JH, Stensel V, Forsberg
RC, Davignon DR, Smith DG. A prospective study
of risk factors for diabetic footulcer. The Seattle
Diabetic Foot Study. Diabetes Care, 1999, 22:1036-
1042.

14. Young MJ, Breddy JL, Veves A, Boulton AJ.
The prediction ofdiabetic neuropathic foot
ulceration using vibration perception thresholds. A
prospective study. Diabetes Care, 1994, 17:557-
560.

15. Mayfield JA, Reiber GE, Sanders LJ, Janisse
D, Pogach LM. Preventive foot care in people with
diabetes. Diabetes Care, 1998, 21:2161-2177.

16. Metin Yavuz, American Society of
Biomechanics Clinical Biomechanics Award 2012:
Plantar shear stress distributions in diabetic patients
with  and  without  neuropathy. Clinical
Biomechanics xxx (2013) xxx—xxx

17. Craig Payne, Deborah Turner, Kathryn Miller.
Determinants of plantar pressures in the diabetic
foot. Journal of Diabetes and Its Complications,
2002, 16: 277-283.

18. Boulton AJ, Kirsner RS, Vileikyte L. Clinical
practice. Neuropathicdiabetic foot ulcers. N Engl J
Med, 2004, 351:48-55.

19. Boulton AJ. The diabetic foot: from art to
science. The 18th  CamilloGolgi lecture.
Diabetologia, 2004.51. Edmonds ME, Blundell MP,
Morris

20. Rbert G, et al. Dieabetic foot disorder (2006
revison).

A0 315 = OFF o)l VY o, 5jl) isSibijs oglealan


http://rjms.iums.ac.ir/article-1-3526-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-11-10]

@ ks b o3 (Slegm sla el 2 559

Mueller MJ, Sinacore DR, Hastings MK,
Strube MJ, Johnson JE.Effect of achilles tendon
lengthening on neuropathic plantar ulcers.A
randomized clinical trial. J Bone Joint Surg, 2003,
85A:1436-1445.

52. Merolli A, Uccioli L. Plantar pressure
distribution in patients withneuropathic diabetic
foot. J Appl Biomater Biomech. 2005; 3(1): 61-64.

53. Veves A, Murray HJ, Young MJ, Boulton
AJM. The risk of foot ulceration in diabetic patients
with high foot pressure: a prospective study.
Diabetologia. 1992; 35: 660-663.

54. Award 2012: Plantar shear stress distributions
in diabetic patients with and without neuropathy.
Clinical Biomechanics xxx (2013) xxx—xxx

55. Frykberg RG. Biomechanical considerations
of the diabetic foot. Lower Extremity 2:207-214,
1995.

56. Veves A, Murray HJ, Young MJ, Boulton AJ.
The risk of foot ulceration in diabetic patients with
high foot pressure: a prospective study.
Diabetologia, 1992, 35:660-663.

57. Robertson DD, Mueller MJ, Smith KE,
Commean PK, Pilgram T, Johnson JE. Structural
changes in the forefoot of individuals' with diabetes
and a prior plantar ulcer. J Bone Joint Surg Am,
2002, 84A:1395-1404.

58. Lavery LA, Armstrong DG, Vela SA,
Quebedeaux TL, Fleischli JG. Practical criteria for
screening patients at high risk for diabetic foot
ulceration. Arch Intern Med, 1998, 158:158-162.

59. Boulton AJ. The diabetic foot: from art to
science. The 18th Camillo Golgi lecture.
Diabetologia, 2004.

60. Mayfield JA, Reiber GE, Sanders LJ, Janisse
D, Pogach LM. Preventive foot care in people with
diabetes. Diabetes Care, 1998, 21:2161-2177.

61. Reiber GE, Vileikyte L, Boyko EJ, del Aguila
M, Smith DG,Lavery LA, Boulton AJ. Causal
pathways for incident lower extremity ulcers in
patients with diabetes from two settings. Diabetes
Care, 1999, 22:157-162.

62. Knox RC, Dutch W, Blume P, Sumpio BE.
Diabetic Foot Disease.Int J Angiology, 2000, 9:1-6.

63. Boulton AJ. Pressure and the diabetic foot:
clinical science and offloading techniques. Am J
Surg, 2004, 187:178S - 248S.

64. Frykberg RG. Charcot arthropathy:
pathogenesis and management. Wounds, 2000, 12(6
Suppl B):35B-42B.

65. Edmonds ME, Blundell MP, Morris ME,
Thomas EM, Cotton LT,Watkins PJ. Improved
survival of the diabetic foot: the role of aspecialized
foot clinic. Q J Med, 1986, 60:763-771.

66. Abbott CA, Carrington AL, Ashe H, Bath S,
Every LC, GriffithsJ, Hann AW, Hussein A,
Jackson N, Johnson KE, Ryder CH,Torkington R,
Van Ross ER, Whalley AM, Widdows
P,Williamson S,Boulton AJ. The North-West

P40 sls = O FF o les YV o5 15il) hSl"uH ogle alan

Care, 1998, 21:1714-1719.

35. Boyko EJ, Ahroni JH, Stensel V, Forsberg
RC, Davignon DR,Smith DG. A prospective study
of risk factors for diabetic footulcer. The Seattle
Diabetic Foot Study. Diabetes Care, 1999, 22:1036-
1042.

36. Young MJ, Breddy JL, Veves A, Boulton AJ.
The prediction of diabetic neuropathic foot
ulceration using vibration perception thresholds. A
prospective study. Diabetes Care, 1994, 17:557-
560.

37. Mayfield JA, Reiber GE, Sanders LJ, Janisse
D, Pogach LM. Preventive foot care in people with
diabetes. Diabetes Care, 1998, 21:2161-2177.

38. Frykberg RG. Diabetic foot ulcers:
pathogenesis and management. Am Fam Physician,
2002, 66:1655-1662.

39. Boulton AJ, Kirsner RS, Vileikyte L. Clinical
practice. Neuropathicdiabetic foot ulcers. N Engl J
Med, 2004, 351:48-55.

40. Ledoux WR, Hillstrom HJ. The distributed
plantar vertical force ofneutrally aligned and pes
planeus feet. Gait and Posture, 2002; 15:1-9.

41. Elftman N. Clinical management of the
neuropathic limb. J Prosthet Orthot. 1992; 4(1): 1-
12.

42. Birke JA, Novick A, Hawkins ES, Patout C. A
review of causes offoot ulceration in patients with
diabetes mellitus. J Prosthet Orthot.1992; 4(1): 13-
22.

43- Mohamed O, Cerny K, Rojek L, Herbert K,
Turner R, Waistell S. The effects of Plastazote and
Aliplast/Plastazote orthoses on plantar pressures in
elderly persons with diabetic neuropathy. J Prosthet
Orthot.2004; 16(2): 55-63.

44. Veves A, Murray HJ, Young MJ, Boulton
AJM. The risk of footulceration in diabetic patients
with high foot pressure: a prospective study.
Diabetologia. 1992; 35: 660-663.

45. Jarmo P. Foot loading in normal and
pathological ~ walking.Jyvédskyld: MS  Thesis.
University of Jyviskyld; 2002.

46. Orlin MN, Mcpoil TG. Plantar pressure
assessment. Physical therapy, 2000; 80(4):399-409.

47. Bloomgarden, Z.T., The diabetic foot.
Diabetes Care, 2008, 31 (2) , 372-376.

48. Armstrong DG, Stacpoole-Shea S, Nguyen H,
Harkless LB.Lengthening of the Achilles tendon in
diabetic patients who are athigh risk for ulceration
of the foot. J Bone Joint Surg Am, 1999, 81:535-
538.

49. van Schie CH. A review of the biomechanics
of the diabetic foot.Int J Low Extrem Wounds,
2005, 4:160-170.

50. Lavery LA, Armstrong DG, Boulton AlJ.
Ankle equinus deformity andits relationship to high
plantar pressure in a large population with diabetes
mellitus. J Am Podiatr Med Assoc, 2002, 92:479-
482.

http://rjms.iums.ac.ir


http://rjms.iums.ac.ir/article-1-3526-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-11-10]

Commean PK, Pilgram T,Johnson JE. Structural
changes in the forefoot of individuals with diabetes
and a prior plantar ulcer. J Bone Joint Surg Am,
2002, 84A:1395-1404.

83. Flynn MD, Tooke JE. Actiology of diabetic
foot ulceration: a role forthe microcirculation.
Diabetic Med, 1992, 8:320-329.

85. Abouaesha F, van Schie CH, Armstrong DG,
Boulton AlJ. Plantar softtissue thickness predicts
high peak plantar pressure in the diabetic foot. J] Am
Podiatr Med, 2004, Assoc 94:39-42.

86. Abouaesha F, van Schie CH, Griffths GD,
Young RJ, Boulton AJ. Plantar tissue thickness is
related to peak plantar pressure in the highrisk
diabetic foot. Diabetes Care, 2001, 24:1270-1274.

87. D’Ambrogi E, Giurato L, D’Agostino MA,
Giacomozzi C, MacellariV, Caselli A, Uccioli L.
Contribution ~ of  plantar fascia to  the
increasedforefoot pressures in diabetic patients.
Diabetes Care, 2003, 26:1525-1529.

88. D’Ambrogi E, Giacomozzi C, Macellari V,
Uccioli L. Abnormal footfunction in diabetic
patients: the altered onset of Windlass mechanism.
Diabet Med, 2005, 22:1713-1719.

89. Piaggesi A, Romanelli M, Schipani E, Campi
F, Magliaro A, Baccetti F, Navalesi R. Hardness of
plantar skin in diabetic neuropathic feet. J Diabetes
Complications, 1999, 13:129-134.

90. Delbridge L, Perry P, Marr S, Arnold N, Yue
DK, Turtle JR, ReeveTS. Limited joint mobility in
the diabetic foot: relationship to neuropathic
ulceration. Diabet Med, 1988, 5:333-337.

91. Fernando DJ, Masson EA, Veves A, Boulton
AlJ. Relationship of limited joint mobility to
abnormal foot pressures and diabetic foot
ulceration. Diabetes Care, 1991, 14:8-11.

92. Ahroni JH, Boyko EJ, Forsberg RC. Clinical
correlates of plantar pressure among diabetic
veterans. Diabetes Care, 1999, 22:965-972.

93. Lavery LA, Armstrong DG, Wunderlich RP,
Tredwell J, Boulton AJ. Predictive value of foot
pressure assessment as part of a population based
diabetes disease management program. Diabetes
Care, 2003, 26:1069-1073.

94. Murray HJ, Young MJ, Hollis S, Boulton AlJ.
The association between callus formation, high
pressures and neuropathy in diabetic foot
ulceration. Diabetic Med, 1996, 13:979-982.

95. Veves A, Murray HJ, Young MJ, Boulton AlJ.
The risk of foot ulceration in diabetic patients with
high foot pressure: a prospective study.
Diabetologia, 1992, 35:660-663.

96. Merolli A, Uccioli L. Plantar pressure
distribution in patients with neuropathic diabetic
foot. J Appl Biomater Biomech, 2005; 3(1): 61- 64.

97. Morley JE. Falls — where do we stand? Mo.
Med, 2007, 104: 63—67.

98. Kwon OY, Minor SD, Maluf KS, Mueller MJ,
Comparison of muscle activity during walking in

http://rjms.iums.ac.ir

O 5 08 05,5 (saue !l @

Diabetes Foot Care Study: incidence of,and risk
factors for, new diabetic foot ulceration in a
communitybasedpatient cohort. Diabet Med, 2002,
19:377-384.

67. Boulton AJ, Kirsner RS, Vileikyte L. Clinical
practice. Neuropathicdiabetic foot ulcers. N Engl J
Med, 2004, 351:48-55.

68. Reiber GE, Vileikyte L, Boyko EJ, del Aguila
M, Smith DG,Lavery LA, Boulton AJ. Causal
pathways for incident lower extremity ulcers in
patients with diabetes from two settings. Diabetes
Care, 1999, 22:157-162.

69. Boyko EJ, Ahroni JH, Stensel V, Forsberg
RC, Davignon DR,Smith DG. A prospective study
of risk factors for diabetic foot ulcer. The Seattle
Diabetic Foot Study. Diabetes Care, 1999, 22:1036-
1042.

70. James C. Stanley and Andrew M. Collier.
Thediabetic foot and ankle. Orthopaedics and
Trauma, 2009; 23 (1): 61-68.

71. Weintrob A, Sexton D. Overview of
diabeticinfections of the lower extremities. Up To
Date Verl8.1 (updated Jan 2010).

72. Kalish J, Hamdan A. Management of diabetic
footproblems.J Vasc surg, 2010; 51(2):476-486

73. Frykberg RG. Diabetic foot ulcers:
pathogenesis and management. Am FAM
Physician, 2002, 66:1655-1662.

74. Frykberg RG, Lavery LA, Pham H, Harvey C,
Harkless L, Veves A. Role of neuropathy and high
foot pressures in diabetic foot ulceration. Diabetes
Care, 1998, 21:1714-1719.

75. Akbari CM, Macsata R, Smith BM, Sidawy
AN. Overview of the diabetic foot. Semin Vasc
Surg, 2003, 16:3-11.

75. Sumpio BE. Foot ulcers. N Engl J Med, 2000,
343:787-793.

76. Reiber GE, Vileikyte L, Boyko EJ, del Aguila
M, Smith DG,Lavery LA, Boulton AJ. Causal
pathways for incident lowerextremity ulcers in
patients with diabetes from two settings.
Diabetes Care, 1999, 22:157-162.

77. Mayfield JA, Reiber GE, Sanders LJ, Janisse
D, Pogach LM. Preventive foot care in people with
diabetes. Diabetes Care, 1998, 21:2161-2177.

78. Boulton AJ. The diabetic foot: from art to
science. The 18th  CamilloGolgi lecture.
Diabetologia, 2004.

79. Lavery LA, Armstrong DG, Vela SA,
Quebedeaux TL, Fleischli JG. Practical criteria for
screening patients at high risk for diabetic foot
ulceration. Arch Intern Med, 1998, 158:158-162.

80. Shaw JE, Boulton AJ. The pathogenesis of
diabetic foot problems: an overview. Diabetes,
1997, 46 (Suppl 2):S58-S61.

81. Frykberg RG. Biomechanical considerations
of the diabetic foot. Lower Extremity, 1995, 2:207-
214.

82. Robertson DD, Mueller MJ, Smith KE,

A0 315 = OFF o)l VY o, 5jl) isSibijs oglealan


http://rjms.iums.ac.ir/article-1-3526-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-11-10]

b b o3 (Seillogn oyl » )90

foot ulcer relapse. Diabet Med. 2004, 21: 807-807.

111. Hutchins S, Bowker P, Geary N, Richards J.
The biomechanics and clinical efficacy of footwear
adapted with rocker profiles—evidence in the
literature. The Foot, 2009, 19: 165-170.

112. Brown D, Wertsch JJ, Harris GF, Klein J,
Janisse D. Effect of rocker soles on plantar
pressures. Arch. Phys. Med. Rehabil. 2004, 85: 81—
86.

113. Hutchins, S, Bowker P, Geary N, Richards J.
The biomechanics and clinical efficacy of footwear
adapted with rocker profiles evidence in the
literature. The Foot, 2009, 19: 165-170.

114. Chapman JD, Preece S, Braunstein B, Hohne
A, Nester CJ, Brueggemann P, Hutchins S. Effect
of rocker shoe design features on forefoot plantar
pressures in people with and Without diabetes.
Clinical Biomechanics, 2013, 28: 679—685

115. White J. Therapeutic footwear for patients
with diabetes. J Am Podiatr Med Assoc, 1994;

84:470-9.
116. National Diabetes Information
Clearinghouse. National diabetes statistics.

Available at: http://diabetes.niddk.nih.gov/dm/pubs/
statistics/index.htm #7. Accessed December 2,
2003.

117. Brown D, Wertsch JJ, Harris GF, Klein J,
Janisse D. Effect of rocker soles on plantar
pressures. Arch Phys Med Rehabil, 2004; 85:81-6.

118. Nardon A,Grasso M, Schieppati M. Balance
control inperipheral neuropathy: Are patients
equally unstable under static and dynamic
conditions? Gait Posture, 2006; 23: 364-73.

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

120. Nardone A, Schieppati M. Group 2 spinal
fibres and afferent control of stance. Clues form
diabetic neuropathy. Clin Neurophysiol, 2004; 115:
779-89.

121. Lafond D, Corriveau H, Prince F. Postural
control mechanisms during quit standing in patients
with diabetic sensory neuropathy. Diabetes Care
2004; 27:173-8.

122. Hall CM, Brody LT, editors. Therapeutic
Exercise Moving Toward Function. 2nd ed.
Philadelphia: Lippincott Williams and Wilkins;
2005. p. 149-51.

123. Oppenheim U, Kohen-Raz R, Alex D,
Kohen-Raz A,Azarya M. Postural characteristics of
diabetic neuropathy. Diabetes Care 1999; 22: 328-
32

124. Shumway-Cook A, Wollacott MH, editors.
Motor Control and Practical Application. 2nd
ed.Philadelphia: Lippincott Williams and Wilkins;
2001, 163-83

125. Dingwell JB, Cusumano JP, Sternad D,
Cavanagh PR.Slower speed in patients with diabetic

P40 sls = O FF o les YV o5 15il) hSl"uH ogle alan

subjects with and without diabetic neuropathy. Gait
Posture, 2003, 18: 105-113.

99. Mueller, M.J., Minor, S.D., Sahrmann, S.A.,
Schaaf, J.A., Strube, M.J., Differences in the gait
characteristics of patients with diabetes and
peripheral neuropathy compared with age-matched
controls. Phys. Ther., 1994, 74: 299-308.

100. Antonio Nardone, Margherita Grasso, Marco
Schieppati, 2002. Balance control in peripheral
neuropathy: Are patients equally unstable under
static and dynamic conditions? Gait & Posture,
2006, 23: 364-373.

101. Oh-Yun Kwon, Scott D. Minor, Katrina S.
Maluf, Michael J. Mueller. Comparison of muscle
activity during walking in subjects with and without
diabetic neuropathy. Gait and Posture, 2003, 18:
105-13.

102. T. Herman Ijzerman,et al. Lower extremity
muscle strength is reduced in people with type 2
diabetes, with and without polyneuropathy, and is
associated with impaired mobility and reduced
quality of life.diabetes archand clinical practice,
2012, 95: 345-351

103. Zimi Sawacha, Fabiola Spolaor, Gabriella
Guarneri, Paola Contessa, Elena Carraro, Andrea
Venturin, Angelo Avogaro, Claudio Cobelli
Abnormal muscle activation during gait in diabetes
patients with and without Neuropathy. Gait &
Posture, 2012, 35, 101-105

104. K. Deschamps , G.A. Matricali, P. Roosen,
F. Nobels, J. Tits, K. Desloovere, H. Bruyninckx,
M. Flour, P.-A. Deleu, W. Verhoeven, F. Staes .
Comparison of foot segmental mobility and
coupling during gait between patients with diabetes
mellitus with and without neuropathy and adults
without diabetes. Clinical Biomechanics, 2013, 28 :
813-819.

105. Cavanagh, P.R., Therapeutic footwear for
people with diabetes. Diabetes Metab, 2004, Res.
Rev. 20 (Suppl. 1): 51-55.

106. Landorf, K.B., Keenan, A.M., Efficacy of
foot orthoses: what does the literature tell us? J.
Am. Podiatr. Med. Assoc., 2000, 90: 149-158.

107. Ball, K.A., Afheldt, M.J., Evolution of foot
orthotics—part 1: coherent theory or coherent
practice? J. Manipulative Physiol. Ther., 2002, 25,
116-124.

108. N.A. Guldemond, P. Leffers, N.C. Schaper,
A.P. Sanders,F. Nieman, P. Willems, G.H.I.M.
Walenkamp. The effects of insole configurations on
forefoot plantar pressure and walking convenience
in diabetic patients with neuropathic feet. Clinical
Biomechanics, 2007, 22 : 81-87.

109. Cavanagh, P.R., Ulbrecht, J.S., Caputo,
G.M., New developments in the biomechanics of
the diabetic foot. Diabetes Metab, 2000, Res. Rev.
16 (Suppl. 1), S6-S10.

101. Chantelau, R., Effectiveness of a new brand
of stock ‘diabetic’ shoes to protect against diabetic

http://rjms.iums.ac.ir


http://rjms.iums.ac.ir/article-1-3526-en.html

[ Downloaded from rjms.iums.ac.ir on 2024-11-10]

Sousa M, Moreira M. Influence of obesity and
sarcopenic obesity on plantar pressure of
postmenopausal women. Clinical Biomechanic,
2010, 25(5): 461- 467.

139. Bus SA, Ulbrecht JS, Cavanagh PR. Pressure
relief and load redistribution by custom-made
insoles in diabetic patients with neuropathy and foot
deformity. Clinical Biomechanics, 2004, 19(6):
629-63

140. Lin TL, Sheen HM, Chung ChT, Yang SW,
Lin ShY, Luo HJ , et al. The effect of removing
plugs and adding arch support to foam based
insoles on plantar pressures in people with diabetic
peripheral Neuropathy Lin et al. Journal of Foot and
Ankle Research, 2013, 6:29141. Poor ZS, Ebrahim
I, Saeed H, Kamali M. [Check plantar pressure
distribution in healthy adults when standing and
walking]. 2011, (Persion)

http://rjms.iums.ac.ir

O 5 08 05,5 (saue !l @

neuropathy lead to improve local dynamic stability
of continuous overground walking. J Biomech,
2000; 33: 1269-77.

126. Nardone A, Schieppati M. Group 2 spinal
fibres and afferent control of stance. Clues form
diabetic neuropathy. Clin Neurophysiol, 2004; 115:
779-89.

127. Mohtashami S1*, Memar R2, Nabavi Nik
H3, Dehghani Tafti V4. Evaluation of balance in
patients with diabetic peripheral neuropathy aftera
4-week functional and balance exercise program.
Arak Medical University Journal (AMUJ). 2013;
16(76): 66-75

128. Kordi Yoosefinejad A, Shadmehr A, Olyaei
Gh, Talebian S, Bagheri H. The effectiveness of a
single session of Whole-Body Vibration in
improving the balance and the strength in type 2
diabetic patients with mild to moderate degree of
peripheral neuropathy. Journal of Bodywork &
Movement Therapies, 2014, 18: 82-86

129. Snehil Dixit, Arun G. Maiya, B.A. Shastry.
Effect of aerobic exercise on peripheral nerve
functions of population with diabetic peripheral
neuropathy in type 2 diabetes: A single blind,
parallel group randomized controlled trial. Journal
of Diabetes and Its Complications, 2014, 28: 332—
339.

130. American Diabetes Association. Standards of
medical care in diabetes, Diabetes Care, 2007, 30:
4-41.

131. Colberg SR, Swain DP, Vinik Al. Use of
heart rate reserve and rating of perceived exertion to
prescribe exercise intensity in diabetic autonomic
neuropathy. Diabetes Care, 2003, 26: 986-990.

132. Eaton SE, Harris ND, Ibrahim S, Patel KA,
Selmi F. Increased sural nerve epineurial blood
flow in human subjects with painful diabetic
neuropathy. Diabetologia, 2003, 46: 934-939.

133. http://www.diabeticconnect.com

134. Kordi Yoosefinejad A, Shadmehr A, Olyaei
Gh, Talebian S, Bagheri H. The effectiveness of a
single session of Whole-Body Vibration in
improving the balance and the strength in type 2
diabetic patients with mild to moderate degree of
peripheral neuropathy. Journal of Bodywork &
Movement Therapies, 2014, 18 :82-86.

135. Richardson JK, Sandman D, Vela S. A
Focused Exercise Regimen Improves Clinical
Measures of Balance in Patients With Peripheral
Neuropathy.  The  American Congress  of
Rehabilitation Medicine and the American
Academy of Physical Medicine and Rehabilitation.
2001; 82:205-9.

136. Yavuz M, Franklin A, McGaha R, Prakash
V, Rispoli J, Stuto J, Canales M. Plantar shear
stress distributions in diabetic patients with and
without neuropathy. Diabetes care, 2010, 28 (9):
2236-2237

138. Monteiro M, Gabriel R, Aranha J, Castor M,

A0 315 = OFF o)l VY o, 5jl) isSibijs oglealan


http://rjms.iums.ac.ir/article-1-3526-en.html

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

[ Downloaded from rjms.iums.ac.ir on 2024-11-10]

Review of biomechanical parameters of diabetic foot ulcers

Ebrahim abdi kordadeh, Msc, Student of sport Biomechanic, Faculty of Physical Education and
Sport Sciences , University of Mazandaran, Babolsar, Mazandaran, Iran. abdi.sportinglife@gmail.com
Mansour Eslami, Associate Professor, Faculty of Physical Education and Sport Sciences, University
of Mazandaran, Babolsar, Mazandaran, Iran .m.eslami@umz.ac.ir

*Mohammad Taghipour, Associate Professor of Physical Therapy, Mobility Impairment Research
Center, Babol University of Medical Sciences, Babol, Mazandaran, Iran (*Corresponding author).
taghipourm@yahoo.com

Abstract

Background: The aim of this study was to identify mechanical risk factors of diabetic foot
ulcers and presenting biomechanical solving to prevent diabetic foot ulcers.

Methods: Related articles from validate electronic and indexed sources from 1990 to 2014
were studied. In summation, 140 articles from electronic databases and journals, Elsevier,
Pumped, Up to date, Google scholar, and Cochrane library were used.

Results: Studies identified peak plantar pressure, shear force and time pressure and force
integral as causes of diabetic foot ulcers. Intervention factors such as peripheral neuropathy,
skeletal abnormalities, muscle weakness, muscles’ cocontraction, hypomobility and reduced
static and dynamic balance have been identified as aggrevating factors for mechanical risk of
diabetic foot ulcers.

Conclusion: Shear force, peak plantar pressure and time pressure integral are the most
important mechanical risk factors for diabetic’s foot ulcers. Thus, good shoes and insoles can
act as a filter and correct variables which effect ulcers such as force, pressure and time
pressure integral.

Keywords: Diabetes, Diabetic foot ulcers, Pressure foot
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