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2. Orientation
3. Center of Gravity (COG)
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4. Pes cavus
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1. Foot Posture Index (FPI)
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1. Biodex Stability System (BSS), (Biodex, Inc.Shirley, NY)
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2. One legged
3. Tandem



Yo WAL lcsl F o)les ))9 pole ;0 gl

3o okl )0 05 oo ol Slex pled o ) amian Glax )0 VT 15 > Gl a5 0g 00l

oo 1yl (s 59,5 0 e (8l G yed AR iy
ool b wilyly 5L g, 51 Sosl pitecew 51 5kl sloosls Judow g 32 sl
g b Jites t g0yl 5l (Sslial Jolss 4y bgyye slaosls Julow g ay25 sl 5,5

A oolaiwl P /o0 (gl ge

g B sladl

o 890 5T 51 L8 (Sl gy 7S slo i ;0 ol i Jiws t (g )lo (5051
Ll (D= IVYY) 0,00 025 S 5 o5 log,S omr s yloaine OS] gaio
olas Bliy a3 Aelyy atin ek gzl 5l e o ce sdmline ¥ USE 45 45 jsbilen
ok 53 09,5 0l slagioges] (bl Jobs (9051 slallas slaws (0265 05,5 bawss
Ol 4 (P=e/e ) Sdh el gls e jebdy JHS 098 b oanalie 1o ey g Cude
Slo oS YA 525 09,5 sballaz slaws Joles (s ped Aol K0

® oo da

] — -,

Lﬂaﬂéﬂnﬂ|ﬁJﬁc—L¢nl ‘m@nm|ﬁyfh|

Jaie L

s S

(Wlas sfuri) (Sili] Jolor' 3 Klac glo jas s dusy Lo .Y S5
P 9 Sl ol 69y 02T 9 ST sl00g S 40



ey SlAAD Culd JORT oy pod 0590 Sy ] v

L SO obi] lallas slass gae ) TV 5 Y8 oS cow by 4 (g yed &by
Slalas slaws o 2o yo3 4ol slyl 51 L8 ol (p=+/+ - T) ,lad oliwsl 5 (P= +/+ 1Y)
Sl ssbar py s g5y (Sbil Jolss o Shas (03] T2l plRin Lo oges]
09,5 33 wsred SSon izl m S Gl g S gl (65, Lala slass I iy
g A8l alS maw 90 2 (g9, billas Slawi (5,50 09,5 0 a5 Jb o clblad (g,
(P=+1++Y) 392 Jfosime o b (55, lallas CEDLS L

3o olad ge3liin 10 Sosl (S el ool b jzssy (Seslad S5 (o)
5O I S0aS b g)logame Dglis SLS slagatli g latundg 5l o e )3 095 g0
ol Sl Bt 5l Lnog,T o o8,F dang s S sl 5] S s
L oaolin )0 (o) 09,5 ed oo odalin ¥ Joao 0 a5 joblen Ll wilosg jlues
VF ogas) col atils Jobs o,Slee o amg BB Cé iy aejl i lag wSoslall
Sglogs 3eliten 50 09,5 99 2 50 (et ) (ol phos G Cwd L (200
S bamaplis pol b cdl Gl sk pletiar b a3l szt b aslie )3 (s y2ms
Lol Sy al 5 Flens (Jolas o Sles

(OA) S a5 Lis i U sl aslis 10 i (5005453 filiss] Syl g ilo dusylio . ok
ol iy o (lyl I ML) oy 5 AN o 5L 5 (AP) il ol a5 i
(O305lm) o doliys 12l it 5 (90T i)

7 09,5 J S 0,5
ol om | osesloe opilom | ool G | osesTom 0993 e owilom | omiloe | SU
VIEAEV Y | BIVORVNA | VAR O | YevEesy | £YFvE | BSAEVYR | YoFEAA | VABE-FA | OA | 20
Gl el
YIAOVEVYEs | YASEVAY | VEYEYAs | VVYE-SY | BYEVAE | YAYEVNG | VAYEAL | VAYE-AL | AP »
C.hu)
b
YAAE- A% | YIARE-/00 | VYYESRE | Vvskeva | oveotead | vnARINE | VvARery | ymatens | oML | O
\)
a0
VIV | VVIARVA | O VEVYAR | FVEVDY | VWATEYIFA | VVORRYY | OIMEYA | OVYRVAS | OA |
).77.)
)é
YIAYEY 0 | ARAEVA | YAFEeAVE | 8FEVYY | UTSEYY | anvEVE | FEYEVAY | BVaEveY | AP sl
bt
Sl-5ENBY | SIVEE-EY | YIYEEVN visear | oviEvs | vevkyey | verdyey | vvesina | ML ™




\'A" WAL lcsl F o)les ))9 pole ;0 gl

2 0s3lm S Sl 8y90 S g ol Jele g0 Jlite ST g 5 xSl L
e o205 05,5 (Jol o ,Sles 0l (attie iy piz 5 5L et lite slacuxss
S skl J5ES 09,5 o a5 > o (pF 1NY) Ceul aiil sgage bapis e
5 S i slacgz (sl & Jelse blite 1 cwy s (P= +/FVS) 0 samlin
alse Gl a8z bl dS5T el s bl L ols las Joles by jes
J N S RPN J U FE AN S TNV TSUC I WSS - OPRIC L I
1S Gz Slolug &0 el b a8 Jols o, Shee iy« Jolss @l yod ol 2]
JGl g b asls o golie Loyis 653 51 eyzmglm aile ol ol pon LS slaasls

S oo o bl 4y sl 5l das

S5 A g

ol Laas jo (gl cme gl whn e 3l e Joled el daly 0490 S 6l
Sl sl 45 i ol 5] ol (s 3,5 sloml Sl 355 (sl 4 Slise S35 o
Sl 055 s o Mine o3l Jolss 8 Shoe p (Jolas Sy po3 Sloyd 58l gm0 L
Gron SBOLog sy 85l (185 T 4 R0 (ggm jll 0)8 4y jazis Sl
mlaw) 0,8 Ll Je 5 i 5 Lalizél sll asle cilize oy 5 bedls o
A58l oo bl ol ol e g 5 Cws 5 (S

055 cpy g s e 55 8 3 lalls shaas ol las | (St Jolas g3l L ol
5 0,8 a5 e wes o lid bl ol el adl rals glad 5 L ST el g o
637 b b S 55 bl 53 51 b 20lS aile 0,5 a3 K2ih] (slounds
g JFS p (ol Dl yed Sl gmyn 50 5800 PLET s (20 Ses o5 o
A odslin by JSogesl Jole o Slae ;o (g0o0,0 Y 0oy o Soslinl

sty 08 055 S b S sy SIS 1y JoleS 05 15 sl 30k
St 4 dn b pll S 55, ety Slalllan ol b ok ol bt Ll sl
Wl 0L5 55, (V++#) (23l 1em 5 "o o gl o Jlte (sl wanl gnen b oo (ol
ol Lis e o ol domin (g5, Sl (el i 5 ) ey ol ol
ST 0) il San g Lol wizman (OY) ol azily sgegy IYY Lo Sogejl Sl

1. BESS
2. Keam



e g3 Sl Clnd SOl oy pod 0590 S )] VA

L e e 4 Sne S8l Sl Jolas 1y Jolas &5 aslical by e ped ot
o5 T 0599 o Sl s (V20 0) ol)lKen 5 ' oy3las Badd 5o Ll u(B) win)S i )l5S
0 5,8 a1l ot odmlie it Aol e ¢ Jol Ak (g, (glacin O/O
S92y sl Joles o Sles jo gaz IS a5 Cowl 00l o o S0l og Jlad wulis
VYY) awiido Saue 1y ol eop o b lein B ol anslas

b 5 4 MW o3l Jolai 3 Slee Cenl atuilys Jolas o o3 &by )2 Skl g 1o
O 5 Seliwl Jolas Pl 0,5 o Ll 4SS g0 4y 1)lg5 oo diidn Sgupa 1) Syl 965
s 3 i3 by ol s 2815 s 4 algign 855 sy S L & S o3
I G Sl sloosi e 51 585 (slaosls (s 8IS 5 gms oSy 51 e 51551 o
o s 2 30 L (G ped Laliy 4 dena Sl (Y -0) A8l K00 (s9m
JrsS ( Jols oy yed aian i 5l e om0 dgups 1) 0,81 cpl ol o Sas Wilgis ¢ ghes
VF oiggeme ;0 5 CuBly SRS 095 b )l giae WS 028 09,5 (Seelnd s
Sl Slerpe lame Sy sla)iE L gudos ol gloaidl og 4Bl sgun ey
Sente 9 iyl Jud oLl 1) (Jolsd aiss (g9, (el i ez ST (Y--T) Y5)&.’.)
U5 e gl lojlis (33,5 Sl sa3l 5l ss (YY) 0,5 (3155 1) (ol o Shos
g 03,5 oolaiwl Sweliys Jolas

0395 o S oz & S35l e il L 55 (553ha T+ ) ol Sam 5 5550
Aoy s sl y 88550 Gllyzg (Saelis szmwgy S5 » (hheoras G yed
Pl ol s i 0 5 zen glapley SRl ol Gaes wiile Ll
Gl a5 s (g loinn et Ll Ll ol i i ald IS L5 sl as L
230,55 sanlie 2l Al

Gl s b anglie o 1, il alad L5 slaiasls polie Lpals gossts oliims
a5 Sl 5 @l o3l o Jols oSS Aalllas o los,S 3,58 o lm L5l
S o8 Cpm 0 g JuS a5 Gl oald ooyl e cnas Gl eyl
8 g 55 plagi 5 LB Sy s & ool (K o5 5,5 oo 13 il o ity
Jds @y sl 397g Mo 05 oo Jlael oy 2lSl sl 51 4o a5 wisl als
sle |y e Jolie slogs sl 4 Seen Sl 5o b g Joolin Stz ]l

1. Verhagen
2. Riegaro



\'AY WAL lcsl F o)les ))9 pole ;0 gl

Jole Wi oo Sl cwjse (IS, dls oS L welb leanl als i gals
35 (Do Yoo 0) (oomsyS 5 3ys (V) wll ol i Cpz o it Glaplug
59 «SEhgsasl 055 sl a Mie o8l o 1) aSIE owjed (S5 > Al o pixe ialS
ol ol ol e 1, JaT gl galisS Ll i S 158 o 5 Jlagi (sl b Ayl
5 M8 btz ohiga (N (g dlae Casi Ll (5yl5S elul n (T0) oS ol
Al Al - alad cpx g0 lugl ralS cel b ge 4y by e 8>

Ll o Slgion] 355 5 s B 9 sy Sl 5 (Seoliss S5 35
5,09 3l .qﬂsa Sezgdy lite SMac- ocac pwslSe JI o Jold (503
S Sl T 55 45 P gt sla Sinlen 5 5,555 ol 08 15
gy JpaS jekieds ccwslio slageuly &)1 gl |y 055 S5 1o cu piiacw (el 00 )5
5 el s o Jol Jas 1SS a5 wlooly flas iy Slidss (V) oS e oolel
5 Sl maw slo Sasl 4 b slgul &5 Sl > ogboe ol slagwly Jsoss
Jbowi g ymws slagaly (T g aels (( Jols Jee [0 L il el Lae Ol s
b (85,84 5l (ol 3, Ses Sgage a5 o0 Sl 45 cnl 5l d(Y) Wgd oo
Sbgsasl 055 b shyls o8l Joles slaguly Jows cel guiss pl jo Jols oy a3
oy Setinl 5 (Selos Jolw o ,Sae Jola oy yod dlin Cutid (IS jobay .cwl 0uls
ek S Sl gl o8 by 4 M Yoz g Gl

&b

:@)Lo‘ Qlfy (YYAY) .Lb) ‘5l3L>'-|J.§ LTINS OE ‘ool}:lc ¢y (Gieisly )

2. Shanway-Cook, A., Woollacott, MH. (2001). Motor Control. Theory and
Practical application.” Second Edition.

3. Franzén, E., Paquette, C., Gurfinkel, VS., Cordo, PJ., Nutt, JG., Horak, FB.
(2009). Reduced performance in balance, walking and turning tasks is associated
with increased neck tone in Parkinson's disease. Exp Neurol. 219: 430-438.

4. Van der Heide, JC., Begeer, C., Fock, JM., Otten, B., Stremmelaar, E., Van
Eykern, LA., Hadders-Algra, M. (2004). Postural control during reaching in
preterm children with cerebral palsy. Dev Med Child Neurol. 46:253-266.



ey SlAAD Cuid JORT oy pod 0590 Sy ] A

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

6. Cote, KP., Brunet, ME., Gansneder, BM., Sandra, SJ. (2005). Effects of pronated
and supinated foot postures on static and dynamic postural stability. J Athl Train.
40: 41-46.

FSLOYAA) L e caighla ¢ ST lgsla €500 o 13 €010 g0 o3l i toduas ¢ gumglas Y
Olyzs o Ly Jols 065 9 Blo b &S » Joiio b g t5le slas,lunal
MY i 0o (V1) (8559 pole 10 Loyl Oz g

8. Paterno, MV., Myer, GD., Ford, KR., Hewett, TE. (2004). Neromuscular
training improves single-limb stability in young female athletes. J Orthop Sports
Phys Ther. 34: 305-316.

9. Ross, SE., Guskiewicz, KM. (2005). Effect of balance training with and without
subsensory electrical stimulation on postural stability of subject with stable ankle
and subject with functional ankle instability. J Athletic Train. 40 (2): S70.

10. Lin, Ch., Lee, HY., Chen, JJ., Lee, HM., Kuo, MD. (2006). Development of a
guantitation assesment system for correlatio analysis of foot print parameters to
postural control in children. J Physiol Measurement. 27:119-130.

11.Canale, ST., Beaty, JH., Campbell, WC. (2007). Campbell's operative
orthopaedics. Volume 4. Eleventh Edition, pags: 2792-2815.

12.Keam, CO., Behm, DG.,Young, WB. (2006). Fixed foot balance training
increases rectus femuris activation during landing and jump height in
recreationally active women. J Sport Sci and Med. 5: 138-148.

13. Mcguine, TA., Keen, JS. (2006). The effect of a balance training program on the
risk of ankle sprains in high school athletes. J Sport Med. 34: 1103-11.

14. Caraffa, A., Cerroli, G., Projetti, M., Aisa, GR. (1996). Prevention of anterior
cruciate ligament injuries in soccer.a prospective controlled study of
proprioceptive training. J Knee Surgery Sport Traumatol Arthrose. 4: 19-21.

15. Hewett, TE., lindenfeld, TN., Riccobene, JV., Noyer, FR. (1999). The effect of
neuromuscular training on the incidence of knee enjury in female athletes: A
prospective study.J Sport Med. 27: 699-706.

16. Redmond, AC., Crosbie, J., Ouvrier, AR. (2006). Development and validation of
a novel rating system for scoring standing foot posture:the foot posture index.
Clin-Biomech. 21: 89-98.

17.0rteza, LC., Vogelbach, WD., Denager, CR. (1992). The effect of molded
orthotic on balance and pain while joging after inversion ankle sprain. J Athletic
Train. 27: 80-84.



M WAL lcsl F o)les ))9 pole ;0 gl

18. Guskiewicez, KM., Perrin, DH. (1996). Effect of orthotics on postural sway
following inversion sprain. J Orthop Sports Phys Ther. 23: 326-331.

19. Olmsted, LC., Hertel, J. (2004). Influence of foot type and orthotics on static and
dynamic postural control. J Sport Rehabilitation. 13: 54-66.

20. Lott, DJ., Hasting, MK., Commean, PK., Smith, KE., Mueller, MJ. (2007).

Effect of footwear and orthotic devises on stress reduction and soft tissue strain
of the nearopathic foot. Clin Biomech. 22: 352-359.

21.Schmitz, RJ., Arnold, BL. (1998). Intertester and intratester reliability of a
dynamic balance protocol using the Biodex Stability System. J Sport
Rehabilitation. 23: 95-101.

22.Riegaro, AD. (2003). The comprative effect of four week care stabilization and
balance training program in semidynamic and dynamic balance. Master thesis.
West Virginia University.

23.Verhagen, E., Bobbert, M., Inklaar, M., Kalken, MV., Beek, A., Bouter, L.,
Mechelen, W. (2005). The effect of a balance training program on center of
pressure excursion in one-leg stance. Clin Biomech. 20: 1094-1100.

24.Vicenzino, B., Branjerdporn, M., Jordan, K. (2006). Initial changes in posterior
talar glide and dorsiflexion of the ankle after mobilization with movement in
individuals with recurrent ankle sprain. J Orthop Sports Phys Ther. 36: 464-71.

25.Burns, J., Crosbie, J. (2005). Weight bearing ankle dorsiflexion range of motion
in idiopathic pes cavus compared to normal and pes planus feet. The Foot. 15:
91-94.



