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L. subtalar joint
%_ loading response phase
3_ push off phase


https://sjku.muk.ac.ir/article-1-858-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-02-06 ]

-(59) @) 1)1 31 1P

ol b aae S 2alS 5 gl S L s
23 255 ST L hele Olge & Wl5 o b bl
G g Sby Solmtal jo b >l bl 5 L asU
AL

03,58 55 5 Cimge S e pab 4 S L
L s o ol Sl Salete Obmys b gl gl gl
S 5 Shas 3550 53 (S Olidow ailiwlie ¢l
S5 s ;S 5 Mae Sl sla K i s ba gl
Js”br\imbwqxsmdquﬁgom
S SIS b5 5 omsp s cal 303 s
S50 5 03Y T Sloys 28 O s wl,l (sl ba il
Gl S 31 b G ol 5 ok k) o L5 4,
Sl sy 28 p sl ekd wle Mo p gl
S S sl B s s 31E sy S
Calee Ll 8 s il g s s e sk
S 5" S ol S il 3 il e G
oy Lulyd aw 55 Olug 5 05K Jo-l e 53 RMS ails
s a2 GOl L S 5 e S s sl b o)
23 8 Jlos

G (99
b Ga5e3T Vel (o aiadd Slidod ¢ 55 1 Gl ()
22 G Bl paaiis Gaceds LSS S Sy e
OVl S5k lagsslen n ST OS5 G !
A L ui:ay (s e o le
A (Solase solisl g5 2 5 ol (SeS
di&r}ﬁn@pbc-\.&b 42&‘3&9)0‘)@\4‘}4“);@}3‘}4@
Sl sy sl A sl 0B S oS s
o) sl sesTods eslizal FPL Lasls 514 SagsliT

Olge 4 aS Wag -0 3 S FPI ool hyls s

8 . .
- soft semi-custom insoles
°- maximum average amplitude

10 .
- Foot posture index
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4- over use

5_ fore foot
®_ rear foot
7~ mid foot
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"2_ innervation zone (IZ, which is the location
where nerve terminations and muscle fibers are
connected)


https://sjku.muk.ac.ir/article-1-858-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-02-06 ]

-(59) @P 1) B i

sy o2 S sl i Loy B Al e (b
4 Olag Al po ol 5 O S dl o Sl 55 mman
Jsb (56550 OMas das o aslsl s Sl
do e 55 ligs akde b g S Esw 95 a g
33 Sl sl Ll Sl SLEl ea oy g 4 0K
Bl s BB O S Al e glgsl Hs sigs alos
oS o ki aiby fb 5 SHL e OMas
53 Ll dyls edge p O dlo o (glnl 53 1) sy
05808 SN, Olyie @ dlde 53 pl 0K d e Sl
93 S (oa ESGST a1 atil Os il 4 5 03 S Jas
Sy dlde 15 0SS 4 s L Ol A
T e T g e i YL G |EL SN

el J b oz3ls &5 YU 5 (Supination) il

do a 93 53 abae & ol RMS auls STl 5 :Ska
SolaT OsasT s amlons 235 ol Ol 5 055
5 Sl eslizal L6, S5 sl Se5lul LANOVA
dglin (gl m /00 (6ols gan mlaw b 514 03,5 SPSS

L, 4 SIS e SN sla el

W

YOV G opl 53 0l &S5 5131 i ke
Sl B Sl 5 0,5 ST VYA T 055 el
Ol pds (F g pE e g e S \WV/AL F/0F
b.ngla‘_;:m;b)&:i\@hc}?)\j\uu;w\w}):rf
Calibes Ll s 53 OMae Ct.&,ﬁa &l p<e/e0
BN 3 g O ga)T

IRV GRS PN IR VPPN [ PR W Y%
Ll o asls Ol Y S8 s IR A4S o

&J@dl@i)sw\uﬁdﬁujad Ji.zm.s\?,s

il e d

I By

TOMRTONC. + PR
T =

Wl J.,‘..-,-.

Ol gl o0y fSntlom ot JolS” S iy 0 o 515 4 e plod S (5 5 5 58 ke 1) S

1991l /earia 09y /0Gw)S (Sib)y eole alGibily alc alas


https://sjku.muk.ac.ir/article-1-858-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-02-06 ]

10 )02 ic adlaew

Lo g (DI (g gume 131 Ol g 5 O al 5
Sl ol P 0 L) a5 ls sme obT kil oS
5058w e gluzl s aSU, N J xS 6l Yiezs|
Cond g b g 55l 5 84S 055 Ol Gl cnomen

3,8 o D50 Ol g o sl 3

ol Y Ll ses 53 EMG Sl oS o g4
SMas S Cdled Hloges 4 a5 L .ol ol o3ls
P S B 5l b g O S dlm o 53 (ps 250
bsb 5 &S56 5 (TA) sl sy gl il
Sobe 4sls STa s RMS awls 1o ,luze (PL)

A3 aan sl bl s o ol Sl eslil Ll s

aly g
g8

TA 5

PL

M GL

O S Al e Sls aisls ST

70

50

30

20

10

TA s

PL

[l Y] GL

Ol g al o 1 Sls aiels Sl

140

120

100 |

g
& 8

20

TA s

PL

$88

L

30
20 -
10 -

TA s

PL

Ol s a> 0 RMS aisls Sl
(S) s 5 (GL) sl 5655 (GM) 15 655 (PL) Js b 56556 (TA) sl m0dips Sas Sllas polis ) 1 soi

1991l /earia 09y /0Gw)S (Sib)y eole alGibily alc alas


https://sjku.muk.ac.ir/article-1-858-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-02-06 ]

w(50) @1 I B 1Y

yls Clab 45 5 Ble (653 8 53 G5 S8 ol
oS o ki aiby fb S SHL oy e OMas
3 13 edge O S dl e gl 53 1) Sy
Collans! cpl ST Ty Cabamie ()bl b a5 555 oo Eols
sl LSl SU S s sl Cdr w s d
Sl 53 S (o WS ) e b L GL piomen
Jos 558 SN, Olsis 4 alas 53 ol O S al o
ST (2 OSS e Sl DS ik 503

L sl 3l (GMae e (55 (Sl b Slallan e S
4o b Ll Cwl odd plandl ot Sl (s 83
S5 5 0k 05 (o 2 g0 SIS 5 (SmS alsd
Sl 0315 08 or o 4 s ol 5o
2L OSe do e Jgl a3 WJljbite Jolie
S 5 sl gy ol LAl o (SL e e
oS rl?r.;‘)} SFl s 4 g asl zals Hlis 3L
255 e 5 (555 s Sas Lis 614 (s 5
Jed ) Gl OMas Sl 5 i Eel Sl S
e b,y gosl Sl s s Hsl Sl
Sl 53 e b bl a4 o3l S oSS
) S 3 Slas 35 53 WIS or Sl ol Dle
FoUT S gy addlae ol 51 Coan 5L 5 gn 51 31
53 Bl Dae Sl Sl gy (ol s Les
23 el Ol 5 O3S dl o 5
.\:ejaé,:éaddl)go.uc:u:“l}?)lS:‘:OL’:JL/»@\:.;
Lol ks Oz e Ol 53 (Sl O i Lol &S
o2 2390 Sde | o 55 1) (Sols e kS
4 & Gldlie (i DMl 4 a5 L 5SS sl
o) 53 IS s SIS (55, Ol DI (o
ol 3L Jlesl 4 5 Al S8l (sl astls (o bl
ol SIS ey gt sl o) 3 ST ol (gl anlan ol
D185 Sl L1y gl Ol a5y ol 51350 (o0
23S dulas

Hogs (s M gl edd (5,8 o3Il b 9> s
Mc&ﬁ%‘ﬁ)sgb};%szf)ngbb
,;géb“uulfd»\s‘;)ljlasmle)u\f:ﬁ
Oljae 33 (Sl 2l Eol 510 sSK al o s Sl
@@l:@j%@&&ﬁ.ﬁbwdlqw
B3l gae P00 Lol SO J«\)‘t(\u\f
Ll b 5l doys Sape a s SR ol el S
o e 12 RMS wils jS7las (s 0Lt a0l
FA L S Ll 5 0w de e b glies dlae
/088) 5,8 Ty Rl Ao s AV s b Ll 5 a4 S
Mﬁh//\p«bf@lyonlslsﬁélﬁ‘&c(p:
S ldie &SST Jb L(P= /0 AY) 5 ol jar Lol 58l
Sy b Al 4 S Ol g d 0 55 RMS aals
Aoy 07/ 5ol L aaS llns ys (s gslBgs
Sligs gl pslie opl (D= 2/08Y) sy Ol 158
(p='/'A%)J}JM)J\V/&ABJAJ“?@)\?

o
b S gl s (5 Sl Sl ol
Gy alas & Bl o BBl ey L L 3y do e
Send bl st e e SRS SN IS
93 Os oo ol ) Jg.i,):n\fm'}ilm ol Jleb
Ao o sl o 5 0 S - o (slgl 5 Abze pl gl
OB g Conds 53 350 (o Lol S Sl Ol s
sbul g 058w do o Sl 53 i g i> 13,5
Creoma 9y Hlsle OAS Canw 5 S b (69 40 (550
Caulbs s ol 28l VL (sl Ol g Ao ol 53
CMas b3 Ol o) Ko @ a5 LSl alize oyl
T 5 M R 53 s sk (B SSL
b SLEl a5 4 05 o o 53 g5 e
Ao o clgsl 5o By s L gs Sl gl Lol

5 o) Sl Al 035 dl gl S Wl e GBI O S

1991l /earia 09y /0Gw)S (Sib)y eole alGibily alc alas


https://sjku.muk.ac.ir/article-1-858-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-02-06 ]

1V )00 sje dblacw

e oS ysb 4 S lesl ol Sl adl 5,8
Sl hae Sl s SLl Sl i ol LT &7 s
sy e L L b L s Sae e b S
S5y F a8 s o @ S B s el ) DS
ayls

ool cpl 3yl3 s bo Gls @Bl 4 a5 LS S S
S Loyl s S ae des b (Olu g dom e s oS
SLidS ot (pl 53 30 GOk 5wl bl Sl i
S KU Al 2,15k 53 55 g0 Caad 03,1 S
Slomar .oy L5 4 (Xgd o o3litul s H5b 4
hde Slab 1 Eely (1S 6 5 plsls Ol s
©35T Cahl 5 S S 05 o il (S S
Mo 2 gy ol s b O - alEl wal
oo oo pl 4 e g LB (hde Sl 515
sul Eeb Cal S SM2e Edlb i oS ol
SleeT b (Sde GVsb 43 5 edd yss) S
Lroboss corse ) 55 0k e 53 (o5 i 3 (AU
I S slowl 5 1S ol b SIS o 05,5 3 5doee
boawlis 5wy b Cundg)n (Slae Sl Jolee
I Dl T el Gl (San (NS Oy
5 dly0s 8 a e S ol S Jlel Sl
Cdld il e 5s LT ¢Sy il puomen
s S Oty pKn e

b Calies Gl sl Sl Ohlew sl (b 4 s
O b ssdge o sl S ke gl
S A s Jals v.?)’b)d\.s): Iy é‘:’&"}“
Gol3sre ok g Gaiod ol 53 by ) 4 slaj g
Gt 6385 sl o)z 3550 SlaLL G
23 R ol S o g sl S50 4 ol Slagaly
L 5,8 )5 arg 5y b S ~1b 5 Cole
L IS s Ses wily oo S diter 0305 S50

b goseiT e Glaguly Llg oo ool & clins i

1991l /earia 09y /0Gw)S (Sib)y eole alGibily alc alas

7 3 S s e ol mls el
s Sope 4 s b spsn a3 Sl
JAS Gl Sl ey (o0 5w & Sl Lla) 5
o OB 3 b ) S e a5 5 2806 13,
5t S O Al Al e s dide | Colad )
| Sia55 Sogo 4 ens 3 ol 03,8 sl e
Lim (ol Olu g a0 Jgl ide 55 5 AST e iy el
35 o) 3 Blegn Bl sl 53 b (e g Comds
SSan 54051 U TA Cdl il 8 i 0lg s
03 S, 5 Hidsn skiS mals Cel cl
i bl g e e 03,5 65 Gl Al el sl
5> hde M Bl s e S sd
om0 ol 93 Sl (S Gl Sl oolitel Cond s
Sl WL s ol e NS Js 55 L el sl

B Ol g dlm o gl o 53 L iy g Lo
Jsb 53 b puSds Sl 2 4l oo 5 sla)S Gillas
g 5 515 Jrolie S 5 plSomnal 53 OS5 (b ol
035 Jil L (o550 L 5 SCds i x Jles
Bl 52 (YPWY) Gl ods Gy o o S 0 Olus
Sy b S5 G L a5 s Sas
do o (Ll e 53 Ok 350 Tubem oDl Blu
s (2l 5 5 Bl ol @ 5) e O 0 S
Gl B RPN e S o 3 53 (TA) S
S Sy 65k 4 il S Jlile 5 L s
o dsb o dae Sl 4 5L 5, ol Sl s U8
23y LS 4 5Ll AS I el Sl S (65 b
ol S s oy G SIS A e G )
Sl T Sl i b Lol ooy 5l 550 5 OMLie
Sl Sl (S Ol g Al o 55 GM SJleb o531 sl
S Sl sd dhde 4 $SGST 5 55l 5 ST 055 Ol

g 15 i8I Cled sl 5 b 1L il SV

I_Toe off


https://sjku.muk.ac.ir/article-1-858-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-02-06 ]

w50) @ 111 1A

ool 03 8, 58 4 5y ot B85 L LS
on 250 S bl Ga) Gola e s e G
Lo B o 55 5515 el 3 5 s
Pl 5 Sas 5 L SUKG 5) 5 il SO
A Sl pl sla adl Ll s S Sl
Jole Olge 4 Gl plll Dlae e 655 2 50
s e ol b s Ll s dls e S

3,8 15 eslizul

S1o08 g LS
caa)lze &_3").5 oS QSJ—:«' Qli‘}’.'—‘u‘-’).‘ ‘d:‘.—”’ﬁ o

oﬂ:‘rﬁ'mﬁ)\_lf)\s‘\:lf}i,?k}):uf“{:(afmJt'.w‘
da g a0 Olas b oy o tils S 5 S

g o 1338 5 S5 dlerans ¢ Gao | Lo

Sl gl e shuly o 5 pla)sSTE Ars mS S
S S ol gl kel (Jlybase 5 Y
LBl e b SIS 55y W5 e Oy 5 (STE
$257 b Ll 5 oa 55 4 gad o5 oon 457 D> a5 i
s ol oS Al wBliE S0 s 030 1 ae S5
ol @b el g e ol Gyl IS
3,5 el b il ST S i e G
R PO I S TP S S W Y
Sy sSTB S0 Ll e b sl Sde SV 5b SIS ) 5

b ST 1y 31,8 sle ST ola e 65, 505

S5 dom
—‘5{3&,« Q)&.&» é) ‘5‘}-: f‘)’ ]:9 Olﬁ).} BE

Dl eslamal 500 byl ol ey g9 b cly (g bl

Reference

1. Nawoczenski DA, Saltzman CL, Cook TM. The effect of foot structure on the three
dimensional kinematic coupling behavior of the leg and rearfoot. PhysTher, 1998;78:404-
416.

2. Hamill J Knutzen, Kathleen M. Biomechanical Basis of Human Movement, 3rd ed.
Lippincott Williams & Wilkins: Philadelphia, 2003;310-321.

3.Rose Jessica, Gamble James G. Human Walking, 3rd ed. Lippincott Williams & Wilkins:
Philadelphia, 2005;212-231.

4. Ronald L. Valmassy. Clinical biomechanics of the lower extremity, ed 1. Mosby-Year
Book; 1996;79-85

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

6. Karatsolis K, Nikolopoulos CS, Papadopoulos ES, Vagenas G, Terzis E, Athanasopoulos
S. Eversion and inversion muscle group peak torque in hyperpronated and normal
individuals. The Foot 2009;19:29-35.

7. Nigg, BM. The Role of Impact Forces and Foot Pronation: A New Paradigm. Clinical
Journal of Sport Medicine 2001;11:2-9.

8. Kenton R. Kaufman, Stephanie K. Brodine, Richard A. Shaffer, Chrisanna W. Johnson,
Thomas R. Cullison. The effect of foot structure and range of motion on musculoskeletal
overuse injuries. American Journal of Sports Medicine 1999;27:585-593.

9. Ledoux WR, Shofer JB, Smith DG, Sullivan K, Hayes SG, Assal M and et al
.Relationship between foot type, foot deformity, and ulcer occurrence in the high-risk
diabetic foot. JRRD 2005;42:665—672.

1991l /earia 09y /0Gw)S (Sib)y eole alGibily alc alas


https://sjku.muk.ac.ir/article-1-858-fa.html

[ Downloaded from gku.muk.ac.ir on 2026-02-06 ]

19 )02 e aidlaew

10. Williams DS, Davis IM, Hamill J, Buchanan TS. High-arched runners exhibit increased
leg stiffness compared to low-arched runners. Gait and Posture 2004;19:263-269.

11. Burns J, Crosbie J, Hunt A, Ouvrier R. The effect of pescavus on foot pain and plantar
pressure. Clinical Biomechanics. 2005;20:877—-882.

12. Manoli A, Graham B. The Subtle Cavus Foot, ‘‘the Underpronator,”” a Review. Foot &
Ankle International 2005;26:256-263.

13. Tiberio D. Pathomechanics of structural foot deformities. PhysTher, 1988; 68:1840—
1849.

14. Joshua Burns, Jack Crosbie, Robert Ouvrier, Adrienne Hunt. Effective orthotic therapy
for the painful cavus foot: A randomized controlled trial. A Clinical Biomechanics.
2008;23:662—720

15. LR Chen, KH Chen, SW Yang. The biomechanical effects of insole for pescavus.
Journal of Biomechanics. 2007;40:S704.

16. Cote KP, Brunet ME, Gansneder BM, Shultz SJ. Effects of Pronated and Supinated Foot
Postures on Static and Dynamic Postural Stability. Journal of Athletic Training 2005;40:41—
46.

17. Chuckpaiwong B, Nunley JA, Mall NA, Queen RM .The effect of foot type on in-shoe
plantar pressure during walking and running. Gait and Posture 2008;28:405—411.

18. Williams DS, McClay IS, Hamill J, Buchanan TS. Lower Extremity Kinematic and
Kinetic Differences in Runners with High and Low Arches. Journa of Applied
Biomechanics 2001;17:153-163.

19. Ferber R, Davis IM, Williams DS. Effect of foot orthotics on rearfoot and tibia joint
coupling patterns and variability. Journal of Biomechanics 2005;38:477—483.

20. Murley GS, Landorf KB, Menz HB, Bird AR. Effect of foot posture, foot orthoses and
footwear on lower limb muscle activity during walking and running: A systematic review.
Gait and Posture 2009;29:172—-187.

21. Razeghi M, Batt ME. Biomechanical analysis of the effect of orthotic shoe inserts. A
review of the literature. Sport Med 2000;29:425-438.

22. Evans AM, Copper AW,Scharfbilling RW, Scutter SD, Williams, MT. Reliability of the
foot posture index and traditional measures of foot position. Journal of the American
Podiatric Medical Association 2003;93:203-213.

23. Hermens DH and Feriks B. Surface electromyograghy for the non-invasive assessment
of muscle (SENIAM).2005; Available at: http://www.SENIAM.com.

24. Sacco IC, Gomes AA, Otuzi ME, Pripas D, Onodera AN. A method for better
positioning bipolar electrodes for lower limb EMG recordings during dynamic contractions.
Journal of Neuroscience Methods 2009;180:133-137.

25. Murley GS, Mens HB, Landorf KB, Bird AR. Reliability of lower limb
electromyography during overground walking: A comparison of maximal- and sub-maximal
normalisation techniques. Journal of Biomechanics 2009;43:749-56.

26. Sutherland DL, Cooper L, Daniel D. The role of the ankle plantar flexors in normal
walking. J Bone Joint Surg Am 1980;62:354-363.

27. Winter DA, Yack HJ. EMG profiles during normal human walking: Stride-to-stride and
intersubject variability. Electroencephalogr Clin Neurophysiol. 1987;67:402-411.

28. Neptune RR, Kautz SA, Zajac FE. Contributions of the individual ankle plantar flexors
to support, forward progression and swing initiation during walking. Journal of
Biomechanics. 2001;34:1387-1398.

1991l /earia 09y /0Gw)S (Sib)y eole alGibily alc alas


https://sjku.muk.ac.ir/article-1-858-fa.html
http://www.tcpdf.org

