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ABSTRACT

Background and Aims: The present study was conducted to evaluate the effect of six weeks
of comprehensive corrective exercises on balance and foot pressure pattern in female
adolescents with flexible flat foot.

Materials and Methods: Participants included 30 students aged 9 to 10 years with flat feet
abnormalities randomly selected and divided into two groups of corrective exercise (age:
11.6011.02£/ears, height: 148.46+10.29 cm, weight: 47.40+11.69 kg, and body mass index:
21.42+11.92) and control (age: 11.40+0.95 years, height: 148.46+£12.67 cm, weight:
47.46+12.28 kg, and body mass index: 21.37+4.28). Questionnaires were used to collect
demographic data and Navicular drop method was used to evaluate flat foot abnormality.
Foot-related parameters, such as the level of the center of pressure and static balance, were
also evaluated using a foot scanner. Descriptive statistics were used to determine the
frequencies, central indices, and dispersion in the form of tables and graphs, and univariate
and multivariate analysis of covariance was used to examine intergroup differences in
research variables.

Results: The results showed that corrective program had a significant effect on static balance
with open and closed eyes (P<0.01), and the level of the center of the big toe pressure, first
metatarsal bone, second metatarsal, third metatarsal, and midfoot region and inner side of the
heel (P <0.01) in the exercise group.

Conclusion: The current study showed that corrective exercises are effective in improving
balance and posture of the sole of the feet, so it is recommended that therapists use different
exercises related to the trunk and lower limbs in the form of a corrective program to improve
children's abnormalities.

Keywords: Corrective Exercises; Balance; Flat foot; Foot pressure; Female Adolescent

How to cite this article: Fateme Nikkhouamiri, Mahdie Akochakian, EIham Shirzad Araghi, Seid Esmail Hosein Nejad.
Effect of Six Weeks of Comprehensive Corrective Exercises on Balance and Foot Pressure Pattern in Female
Adolescents with Flexible Flat Foot. J Rehab Med. 2020; 9(3):72-82.

*Corresponding Author: Mahdie Akochakian. Assistant Professor, Department of Sports Injuries, and Corrective Exercises,
Faculty of Sports Sciences, Pardis Kish Campus, University of Tehran, Kish, Iran
Email: makoochakian@ut.ac.ir



[ d.110.22037/jrm.2019.112614.2226 g Alia ]

L 5 L8 Ol pas 5oN1 g Jolad o els Mol Ol yod b & 50wy
Shaio Blo b S L ylaagi o] 250
Fo15 cpmnns s Lot s ¢ 8155 51 pund olodl T LS 55T 4 g0 ¢ (6 ol 9585 dabo i
Q‘ﬁ‘ ‘J...S ‘Qlj.e‘ﬁ olails u.‘..S c;LL"J‘u"‘ oKidls ab.'>)l.o| ;".:lf).> 9 e™))9 L;.»L..ww—‘ 6).'150 695’.'-'533‘9 A
Olnl S (Gl ol&aile (S (Madl (e 02 (52559 pole 09,5 Sbobiwl Y
Ol el ol s ol « SilSoga (S gdige (6550 ¢ Loliwl Y

Ol eylyaisle oyl yaisle olBasls o oo ,5 SeilSagu (5 55 ¢ Lokl ¥

YA/ +Q/+Q Wl )5y VAN 2/ F dlis 5,554 VYAA/+ VYA Dl cdl

LXVCES

b aS lad loss o8l 5 Jols » gl (2Olol Sl jol win #1530 (p) p 0 p5L> gl i Slunl g doddio
B3I oo calazine Blo b &S L lgzgi ol i

Wy Blo gl G (g lriali s JLo VYR gl s 51,8 Jalis ol goio (sla gl il shg ) 9 3190
VVECENY tpw) (Dol (4 503 09,5 90 4y Bolad DlS & jg0dy g ouds il diedan  Bolad pé & jg0dy a5
U 5 (VVEYEVVAY 1 Sy 0ag5 asls g 0,55l BVIF-2VV/P <55 e il VEAIS - £) /Y8 203 (Lo
(s o5 aslh g pSslS FVIESEVYIYA 05 oo cile VEAIFFEVY/SY 1ad Lo VV/F-2-/A0 :5w)
Glo gl GS (g loxinl 5l sl 5 Aol 5| Sl Tgas L] (6 )5l goz (sl i s (F)FYEE/YA
31 oolial b Ll Jolas 5 ,Lad 55 50 mhans Jolis [ a5 Lo jo (sl ol dzmons s ool (gl il g, |
b Jgaz B o (FasSTy 5 5350 slogasls 5 L lyld s Sz hrogs ol 5o (o)) (Slogd oS
295 5l e )3 (89,5 i SRS (gus) 2 S itz § 0 iieST (il lsS el (905 31 g L logad 5
A oslaiwl

W g 5k ol b Ll Jols  g)loline 1 (2ol sl Jlosl a5 ols (lis jol> gl @l ilaasdly
s b (Sl &l g pgm Jlo)llie oo Jlu Blie ¢ Jsl Jlo blis plosetal by s [LaS 5 1o mhaw 5 (P<+/ V)
KBS J S 09,5 4 s (oS 095 50 (P00 Y) andl (S

bl o g 0092 Jga by A Cuandg g oS Sgte 50 galar (POlol Sl ped 3l (LA fIl (52 16 S A
AL s lios plail g a5 b Lasye (2ol Sl s 5ol slags il g )3 Sy 98 oo Slpiiy
S oolau] ael> (Mol al

Blyss ol e 55 4o 0o (sl S 1 Jolss spaly (2Dl iy o3 25kl (5003

makoochakian@ut.ac.ir : Jues! ol



Jols g Glo sl @S sgus Slaas # f}k@\
W3k 6,58 iden 4o ass S o Lol ol s sl
L ool sbe Jolw awslio 4 (YVF) e
s ls 385 6l 10 055 ¢ lo b S sla gl
ey b Blo (sl iS 05,5 ol Bl 45 s S 515 5
— s 5 alE- elad gz 5o Lo LogS sb S
e -]
eon @ 8S (Giegh )3 (VIV) L) es o Fiputs oo
5 B Job wsd (elralz) luse e LS
153 o 35 m 51 Sl e alS L S s
[H]...\.}lg.‘sa Ui l38l g a0 A

oo odlo lis calitee Sladss jo 4 jebles
b @S Lol 3l g,y p (Soliie o ped sladel p ol
Ly SISl glhls plas jo a8 cowl ouls pleuil Blo
Slis o3 4ol p sy o0 Hl5 4y b (nl b ding: 095 4
‘) L! @AsLQ|) a5 asl u)La.CBML 0dg CAL> as
ol st 3 (ilie Sl a5 paimas 56,8 S
Ol (6 i e D3 wilgny el ploul bl
Aol axsls of 8l

Sl sezy bl oyl

2 Bl sl WS g,lxial YU goud @ axgi L
2 ad)e ol e Sl Mllez g5 (bl ol
9 0,039, ‘SLD&.A-&-]L’A lﬁL?u‘ @ oS 9o dL’?u‘ 9 JQLU
D71l G L2 550 35 e 5 5 sl (sl i
a8 5 90 Sladlas wlol p a5 Sl 5l ien
ol Slo el a0 adod jelS Bl
Slo b AL ez ol jo layeiSB (pl » ael>
75U e 5o Ol mll rizres 5 48,55 O )50
ot onl as Dell Sglie UGS oMol 1 o o3
Sloyed Jleel 5 yin o gw)p Coedl ocains
C’,‘YL& Coro 4 d>of L> 1A ‘.\..ul.:c;n 05)5 U"‘)" A_JBLQ.».A
Slodsae OMISiw 5 Blo b @S as,le slyls ol x50
SIS 56 4 axgi b og wilaslge 1 b 0,5 cpl aS
5 JlaSon slaopa; 4 bape Jolse dcsore
G b ooyls o o gads ol g,lual pl o s
3100 dluce (pl 050 40 Budos

L g, 9 dge

WAV Sl 50 45 0g (oymddesd g 5l ol gy
5 R ol et r9nactioel Sl e oS Ly
D > h g el Lo ol
plril Ol Gl Ghisnsgtisel o>l o5,
as,le b JL Y B Y e 250 el gmilo Ve olass Lol
50 dw,0e F g, 00 g kel daels 5l Blo gL S

4 Birinci

Bladl g dedie
kel a5 el loveamy [l S 3385 o,
CYWS alas 5l g 09, 00 Lot @ poly &S >
Wyl ol a8 i I b et bLS 1 aS gl SUSCl
Slogmsd o1 5 5 o5 o)Ll ' Glo sl S 4 g e
(b oy e ay g 0l 0z g L @S o ol
Slog s ded g odld JSine Jlrs ()9 cwlite @58 0
Saejlye jo g S oo Jleel s a1y ey 5l es)lg
Serdy OIS Glopas; (B)lse 4 e Wl oo
9550 led 4y Glymess aloz 5l SBlo gl 05l culd
Dl Dol s s Plst 4 joes Yaas| a5
plal Gl slacanl jop LGS slo,les o
L 5 L e olie 6005 o 5o it 51 Sl
29 b onl 09l o0 Geey b wbed Olej 0
oole i 1y 0,050y ool Coomnd 1 5 b b Sl &
o2l 3 Jols Las gl 1) 5] mlaw 51 S>65 00gae g
" S o o08500we 2 SilSag Ol s (S o
5B cos 1) o Slee o] Jlos 4 g Joles s wilgs
€539 oloy ,0 aS el ol 51 Sl saled aas I8
Ceoms L] 5 OMLac ( Slac- SUSlul g )lual
oot G loccnlKd g DA ieS Eodled eds
el Yool asms o s ey colle
Byl fizmen A0S s Jbe i ol 8l 4 coid Sdlac
5 Gop Gyas Gl 4 e SIS0l sleyisy
0¥ 55 8 o (SWlSe sla Lz
L ey 15 5 L abal 5o 55 line Sligios
ool ploxil y &S 5Lad LS )0 1t 9 2l S5 2
oy el ools las 1) Selae slazlocul as el
oadlice Joy g Blo b Lol 3l Jole o (s lobine
OlSen 5 TSspss 5% ek 5 Mlais S
Blo b @S 4 M ol Bl a5 Wis )5 5,155 (Y- Y)
g Job o b b @S Glls ol 3l 4 s
5 omghis Ko Bkl Plasls 6 pians o Slee
o Ll gl (g5, p e Guizd 0 (V1Y) o, Ken
T ol olSiws eolaiul 51 L Lgy Jobss yiomiw o
@S Lol Sl mdas jo a5 Wo )5 5155 (WSogel
05,5 & Lamd (5 Fdend Slgy ol 3 Shos 555 sl
ol 08as gl b ) Ll 05 055 bl
Slo 6L’ S 6‘)|o 6“”@‘59"}—‘ O S (S
oo g e mlols 6Ky Gudsd o vl
30 a4l O, ds gl sy Oly e 30 4 (Y0 F)
N 55,5 o,lal b as sl dusen oS> ol
Aol G 3l 4 (Y1) gaseiils g 1658 piomen

RS A‘b

! Flat Foot
2 Sandrey
3 Dabholkar

VY-AY Slrio oF o ,lad 4 6,50 A9 jul o sideils ob idgh- cole asllad | V¥



G9b oylgiim! Cdl (g S0l o9,
GrSoslul golyy by, bawgs sl ol (Sl
B Jaie Ko (59, » (Fogesl Tl by, ol 5o ¥l
S b cls I8 Sree o 0l &S (Sigen 2dS
4l el b g g 00l 137 B 5 (ol I o,
doe Todygl g Tordysnl oS b plejer 5 b e S
WS gl Eadle g patie 3b leFel jw (Snz 5
mojlail e e B (59l Oyl puo (S alsld
2l aulss Sogejl S|l cud S (g5, 5 00l (55
Sz abold Isaze (59 Joos Sl o 5 wtasly &5
L oles o b g ojlail e b B (g5 olg5es
Sl e s pSoslail b Y e NS g Sojlull
O ol pgan) MOls s akie b ol
Focdkes Vel it ool S8l Gl oS olaSoges]
aals O us 3o oy Blo gl S lgreds wtsls
O 9 093] yey0 bl sl 2a2 G oo vy ICC
e ) 5l oslil oS Ko g e Lansgs o ,SigesT

hel .

A

allbsls ©)g0a 5 Ll wiedon Oyg0a bl 40
09,5 95 ;3 (Bolal jsbay g Wo,S LS el o
3 0D S (5 V0) (2,25 5 (A10) J S
aebculs; olygel gisls cnally 5l o Soge3l addsl anzr o5
a Blo ol @ 0o )5 A3 adllas o oS ,E a8
L slagogesl a5 (gysbar s (b3l b <3l s,
3)ly Aged (lyrear ylo oo Vol i (g5b Sl e
CYWS o b Soge)l izmen taiad pol> Guds
Log ol b e Oluss emen 00 )50
ST Jobs o oSae a5 ligs plail YD
50 o gogeil (39 g 08 (izan aogs 0,08 i
OXed (359 9 98 Hhi Sl Baiod slaog S B ws S L)
e h S Lad i g Jobss (2Ll 5l ey g Sl
Wi alnl ohaisle olSails SuilSegs oliyle]
iy deliy a2ap B Ss g 05,5 sla oges]
- hisel (el DSy 5l 55 0y 1, gl (>N
Sl 51 e g Wvged 8l yo Gl il cnl G2y
5 d,S 18 2b)l 55e e S0 “5_4’.“' O
red Sllz ggeze 5l adr ¥ (Sogesl &5 (590
Gt 50 O delol 4 Bl b9 0,5 o ot |

e ol ek Ay 5l el | ol

b 28l byl g, ) pgead

ROW PRV 2
3w b ssbimen 5 oy b 5l e LIS Y oS
Sl dm bl dalol wads 0SS Swlihgd oliws

OVl awsls 5 codled can o

b &5 HLES i (b))

alSos sblis posyly ,Lad iSlas ol oyge;] ledlb]
RSscan ) ;,Sulegs olfws lawgs COPX &l uss g L
5l hg pgal o olBiws opl i (5,5]aex (SYStEM
a2 oo BL L ulad pla b S 5 00)ly slo,lis
"0 patie 48) 54 slagun ) L e @i S
oaiaonlid je,d Glid o eS cunled ol ) 0sh
3 oo (LA 1) jLid 392 pae obow S5, 5 JLad 0 YL
Sogon |y nsal ol Gales Sl ofws (nl (rioren
Sl 4 az g b pgal cnl )00 53 (Gamdn 5 Gamgd

3 Evertion

Lowsl Jobai' (2L 5,
solil Saalgs olSins 5l Ll Jobss bl ),
apy b bod atulgs Soge;l 5l jekate cpl gl 0
00l o by 99 (i Solue Dj304r ()5 &S (5 5k
3 4l Ve S 4 g sl Swlogd ol (g,
awly> 59 5l cend pll 5l am wiles SL S les
Ll Lalpd ples w5 038 Colpmal 4l Ve wl

ARTIRVS plil as e

Lgs Jol (b3
p5 5w ad anlss Gogesl 5l Lgy Jobs (sl sl
a8 8 ol gerl S Ve e G 59, 005
Dygods g 35k alS 03,5 @alais jlad esls SW 64
a5 S B8 ol e aslsl (58 ol ) 4 ads DS

! Subtalar
2 Invertion

VY-AY Gloris ¥ 6o A 0,95 A8 5l o il b chngi cale aslilad | YO



ol (Mol Sliy s in £ 36 (o) S0 g (6 sl 95505

@ytiMoo@oM@Jd‘_&}\wmﬂwgg
i GlacSsy b g 09l g0 (goprmnds HLid 4 ulu
(Y c)l.o.:) ).)5@) [\V]\J&L‘s‘o oolo ul.ma

o | | *

bu:fé.;.ayu 6MM :%Wfl{';&f){oo)‘s 6&)&.5 :cml)w.\’ )J}aa.t

ail 50,5 ail b eSSl S b alee ST 90 Ll ool
(Cawd 90 0 a5 L) b SO (69, yobiwn] cuws g0 ;o dije b
ol JSaS (b g AL o 9y 225 0l 9
SlaigSay wal plol slazan £ aaliy S B Jo (03 VO
bog g 48,5 |8 aelip )5 (Ju el ahn p2 )3 Ly A &S
Bl pitae gl 5l Ol el soled ol plosl o Soges]
Al cpl aslol 5 (Mol G5 > loye SeS L g W
@090 (rl )3 58 SRS 098 dS B a9
CS b oyl asliy ;0 g Ao, 955 aljg, slac]led

[vq/\]. RRART

203 4ol
30 Awd> Vg dlin £ Soe 4y ol Gabod oy el dely
b oy crtSTul ol ya 51 s jed deby i plow] azin
LSS Sy, bl Lol )l xS
Laz b 505 poz (RaSs Cow 4 g0 90 50 il
39 05y oy Jare S L aitly o8y dy S
(b oty JyS L) eyl o33 ol Tl soily b anily
L S 53y it (s JS 1) lir S
JrS W LSS Sl iadsn S8 L) & 595 0,
A L) RS s 4y o 99 0 Bz b gy
B S sladil> milop b go 90 w25 ol

ol o5 aebip N Jgux

o !
P oW |
- abl

(al)

O
e gl
(ail)

A5l gloj
o B 50 —w
(anl)

[P I | . X
I S5l e

e ©

pgém

Jol aian

Y. S)¥-

—t
.

S)v- s 5l SO

). ORE

\- Ry Sl b ol STl

). S) V-

V- S) V- L oS s,

). ORE

Cows 4y gm0 50,0 uils >

" ®1 5o,

V- S) Y-

Ve OAN LS bazl o8 aex

~ [ 0 [ 0
-t || -t |t
~ [ v [ v v

). ORE

oo,5 ax) Heal Raises
(ko SoS L anily

“t || |t

\. Ryy-

ORE Y £

S DL 53 o]

\e S)Ve Y

ORE Y £

o8, of,) Hell Waking

). OREK Ay R .
©) (o syl b asl 5,

&)+ V. 5

v JrsS L el 28, o,

) o)V -
(G opiden

S Y 5

Jrs L) beas ol

Y. Ry - Y L
(b iy p

2 Hell Waking

YY-AY Glas ¥ o)les (4 0,50 A9 50l ¢ siduilyy b cigh— sole dolilad

" Heal Raises

\d



Pl aap Py 4iad
5 v S v ¥ 5. v ST ¥ o P iSh
5 ¥ ©) ¥ ¥ 5 Y- ©) o ¥ KER TGS
5 Vo SN ¥ 5 Vo Ry ¥ S5 G o, oSt
5 Vo &) V0 ¥ 5 10 SN ¥ L oS s,
. . . Caow 4 o 98,2 (L2
$ \ )\ i 5 \ )\ i s
5 V- SV B 5 V- S V- 5 LS Lazyh o8 aom
2 ) ®V v . Ryy. vy o5 b HealRaises
(axsly
5 V- S0 ¥ 5 V- S0 ¥ L s 9y ol
33, ol ,) Hell Waking
5. Vo $) 10 ¥ 5. \0 $)\0 £ oD
© © (Slo g9l b adly s,
5. ). ®w v 5 ). ©w v I Dem sl
G oo
2 Ve )\ - v 5. Ve Ry Y- v JrsL b&' ol
@ oty
I ‘.‘:n th ’..‘:a
g Y- SY- ¥ 7 v SY- ¥ oSS 51 S
5 Vo SN ¥ 5 0 Ry Y SU5Lg, B i
g Y- ) Vo ¥ e Y- R) o ¥ Wbl Ly STl
5 v &0 D 5 o © 0 5 L oS s,
Caows & 0 99 52 > >
5. V0 ) 10 f 5. Vo )\ i 5 ool LIl KK
G g 99 o
5. Vo ail> ) - i 5. Vo ail> ) - f o Lake o g0 bl ols 3
L o biSil S'g
5 V. S - ¥ 5 V. Ry v o5 b HealRaises
(Cawd 90 ;0 dije b asaly
5o Ve ) Vo ¥ 5o Ve ) 1o v 4D L S, oot
(Cawd 9o 4o
25, ol ,) Hell Waking
5. Vo $) 10 b 5. Vo $) 10 ek
© © (Slo 5l b asdly (s,
5. ¥ ©\w f 5. ) ®rvo  f Jrs b LS sl
G odigyy
5. V. )10 ¥ 5. ). )10 v AT e o),
(b iy p

ok 48)S L po /00 5l S (g bl sla by, ples 4o 5 el Sledbl gl Jloigay 1265 5 Slasle (615
Ll siog bl 1ol eolatul VA ases SPSS l5316 5

PSSy 565 sl ezl g o Slgl b s g

o ‘ t‘""‘jml'l S5 il lgsS el (9051 51 g b loged g b Jgar I
Lb‘shbﬁ.n)‘ LS Slasiin O)‘I-\JLMAJ‘ g.Bb.?u‘ 9 u»SJL».A ng)f O ‘SLQUBLQ_’ R Sy o)_._g_._,o_\_.} 9 o)_._,_._,g
Yoo leds Joaz 0 S 005 Al g 59 08 (ol -4 Sl ojlasl cogde as o oole! Do sl e o

RO PRV RXI &ylobine o Crizmen awl Cows & Bta yg05] alewg

09,5 S5 4 b Sogesl oy Lol mls ¥ Jgun

Sl sl B ol o e
T Jrs Y
VA e o
VFAIFSEVY/PY Jys i 3
VFA- ) -V S e
YV/SEVY/YA Jys ) ‘
YV/F£11/54 g (p55k5) O
YV/YYEE/YA IS (o s p p,55LS) BMI

VY-AY Gl ¥ )l A 00 48 5l o sl ol simgi- sole aslilad | WY



YA/EYEVV/AY e
WIYEVAS J s

oo dee) 56 2l
W5 VY e (oske) 59

Ll & o sloeg,S ol plo cocslas (p>-/FY -
Aidgy Ned 398 sl pxie

6[.& ,...:...4 o 5...a.‘>u 5 &Lﬁcg; O L_S)‘QL;_LA UBL‘U
P> VPO A=+ /VTY 08 P>+ VFY A=-/aY )

d=-/Y0V  BMI > /¥YF  p=/E0) iy
09,5 S5 4 b Sogesl oy Lol s Y Jgu
0903 o 0903 e .
— I — TR 0955 B
bt sy loiliwl Bzl Sl sl bl Gl o]
¥\ E- /AP TN
I e .copx
YN\ FE-/AF YIADE - IV 25
YIFAEYY YIFYE-YF
J”“i EO.COPy o )
YNFE-JFY YIFOE-[FY e oletiz b L) Jolas
Vo/EAEY/-A V/YEYIY J s EO.Area (o s8le) 5k
SIV-EY/AY AUTYEY - A e '
NN NPT
JAs EO.TMV
fE-) TeFEl e
YIV-£-/F5 YIVAE-[F)
A5 £o.copx
YAYE-YY YINY£-[FA s
VIVYE-YE VVOE - YO
J’“‘i EO.COPy ‘ )
VEFE./vF VVOE Y- S oletiz b L Jolas
HINEAIE fI8VEN /Y (o lo) aun
‘J’M{ EO.Area Tre
Y/ -VE-IAY F00EV\A e
T[YE-]--q e YE[f
JAs EO.TMV
YR A YR S
BAFAZY/FAY BIAYAZV/FVE s el
FATAZY/FAS DIASSENIFEA oy oe
YIFTEE-/AY0 YIYFFE-/AYA
J7s Toe25
YIYVEE. /A% YIYa- £ /270 e
BIYADEV/YFA BNAYEV/YYF
J7s Metal
FIYOFEN VA BN F- VY00 e
AA-QEY/FA- A/FATEY/FFD
JAs Meta2
A-RFEY/VVY a5 FEY/5-F S Lo L
VYIVYYEY/5FA VY/F-AEY/FO- s Meta3 0 ‘él_.:lf o
VNPV FEY00) VYIEVOEY/FYY S e s SR “| 2T
O, 0l e
Vel F-EYN\OF V- IYYEEY/Y A
J’HS. Metas (JSbsbs)
V- /OYVEY/B4F V- IYVYEY/5D- e
FAYYENN S FYVEEY /- A
Js Meta5
FIEVEEN/) -4 FIVATEN /- AD 20
YIAAYE)/- AV YIAD-2V/-TF T Mid
YA £ A F YA-FEV0D e !
YIFVAEN A - YIEYYEV VYV T "
SINEYEV/OVY VIOYFEV/VEY 20
SIVOYEV OV SIY-FEVP5F s »
SIFA0EV /YYD SINOYEV/OVY S

295 O SO (o) p 4 Gelid daldl o
olas ) ragh 5l e ol s F ooz b aisle
ol ylgsS Jedoxd (03] 50 a8 el S8 45 05 ams

w3 S s (Gileed) CoyesS lyied a3l
6L®u~)).>l.n dilfo\) Jcl;u )o LS‘L' JS)L..MS 9 )L> 9 AM...'

VY-AY Slorio oF o)l @ 0,50 A9 5l o il oo sty sale aslilab YA



oSt M geesl alewsa 4-‘5-*»».‘9 sl e uil)lsS

abgyie a5 oo lid eesl pl bl 5 0l pwyp
el 85 el lgsS (Sl Sle (S

BedoS alaly sloyesite )3 uilylgeS Jelo (gl s F Jous

Eta Sig df F: 2o o
SYYY e \ 11/290 EO.COPX

N e \ VOITAY EO.COPy L b Jobos
<¥a4 e \ VO EO.Area b ol
YE ey \ b/- 4 EO.TMV

T ey \ 1£103Y EC.COPX

VAY Y \ BI04 EC.COPy L byl Jolss
JIfYF e \ VAIOSY EC.Area d ez
Y-¥ ey \ #IVEA EC.TMV

ZY e \ VITaA Toel

YA FY \ A1BY0 Toe25

AIOYf ey \ VA/ATA Metal

10+ A e \ YAIBYY Meta2

Y e \ VF/0¥Fs Meta3 Pl kS
¥ -I¥q \ -IVOY Metad sk Ao “?[53
0 e \ < 1A Meta5 b o> 5t
AT e \ XV Mid

“IYAY e \ VI ¥ MH

oYY JIFf \ ISNY LH

o blie o Jsl Jlo,blie Gleseinl oy Gt oSSl
G G s b Sls ol g pg JLoblie e
bl g Glhes Blo gL @S L lpss jo asl
5 OLdB Guiis @l b Jobss Sgnge aie) 53 i
~olb aely Jlesl Jloline L5 ay a8 (Y1 8) )] Son
s 8 6, Lal Blo b @S Lol al Jobss sgme 12 )
Mol 4ol S b 4 aS (V1Y) suiils o 558
Ol Sl Jola3 5 Blo gk i 050 2 slazan #
Sege 4 a5 (V-VY) oL ses o b V55 576 Ll
b (&5 5l eolal 1 axy alolBd sbigs Jolw Jobs
ohen 5 J s 56 Ll Gl gL S L o)l e
09y Odac et Ol el 30 4 4 (Y41F)
2 (Shake s S3Lae) (Al Gl el 5 Las
by Jols Ul 5 2L &5 )l mse deme
okl alhsie Ulo b S 4 M YLS 5
3 odalcawsds gl uisred al liwlyeas T 5
J(Y\?)Mfuujw..fdﬁvu@t_,bkjal_uw)
s Massls (las 1) cppes Jlee! Jlos 4 Jobss sgae
G s (V) LlKes 5 oBIL Gaios bl 50
oo 2 b &S lateg,e Mas Sl i 130 (o) 2

slo lad o pitaniz (uil)lgsS Jelod (9031 b
oleiiz b Lews] Jolw slo x5l (SO 50 Plas oS
@ 9 S5 098 O s bline gls a5 5L
F=p/0AY  Pillai  Trace=-/008) s,)ls s>
P yeba coly o (Eta=00f- Sig=+/- )
2 ,Las S e olrale gloyiie ;o a5 W 5 asie
(COPy) =>,5- I=1s (COPX) als— olad o>
Jade ¢ (COP Area) jLid 35 0 oS ,> JS &b lode
o (TMV) Led 00 oS > IS gt sy
Dol w9 b iy Sl o Jols eesl
o ‘U"‘ » °5>’LC w‘o S99 03; 99 O (5)‘\)[.}.’_0
Jol Jlo,blie glsieinl b o coaniSil sla i
o g b (Sl &b g pgms Jlu)Ble cpge JLo bl
Al oanlice 09,5 90 oy (5 lobine Dglas arsl, A5l
09)5 99 = (_g)‘\)LLr.a uBLa.: f‘y );Lw 3 .(P<~/~())
P>/ 0) s sonlin

& )
aely Hloline 30 camsjlas pols Gudow gl
sl ypaie o ol S Hlas o s Jols p oS

VY-AY Glrio ¥ o)l A 050 4% 5l o sisuilss o ciwghi- sole aslilad | Y9



o)l el Cllaie Ol s g 4l o SolSeg
asly bgsye i

FUERWRPRIK) OLM.AJ “5.4).0.: JS.'5)J ‘bl.o..)‘ )‘ o=
Olsreas o) oaiils )= g HeuSTal wMae & ya8 il
ol 5 Jals o s S8 Oloyes l caso
GRS 50 Wilgs oo el (pl oS ol0 by (piidy (5 lrials
slo lis Gubiss ol bl Fge 5 el ol s
g LyeSlal axs 5 b idon G Sesp ek,
cels .)u‘yso aS o)b g9 Q‘) @)B LgLQ:o..\J.SL&J.?:-
G55 2 onl ol g 0sd L S Blo el ogzg 4
St il Jloy35on slocwnd pal b &S (Slo
b Fge (ol yed sl (i j0 05 4z g 5
Aaibe by Jloy 389, odlae 4 04 oolawl Sl e 5l
g ol Cagli o) () sbeessls g STl
50 OMac pl gl adly 1iS CodHeiSTlel wlac
5 2, axao (o Gliow plail sled jo oS > S
Oyad bl b Yl ! e 138,56 Jlus b
Jdob mlBl s ) sbeeails iz 5 b exSTal
5 oh oad Sy g JBls S e oS e ey eSTal
JrsS g asl pals Hu ole s 4 Sbos el
&) sliow plal Jlaws b a4 pals ) g 0sd oo
"t ls 3 Lales g 35 oe b 0359l SRalS 9 Lo
sl salez Jlos as |y ymwl J S ol

bl yed )0 s LB HeSde IDlac axS o
S plasl Jlawss Al 28y 15 wijls Sl sl
;Oﬁum&))éus)}‘wbod.wwb Gl}))
Eyame ;5 a5 OIS 138 o 31 o8 o 0o sla s
5 sdaliawoas bl a5 sl o pdadsn 2alS @
Egoge (pl oamolis h &S bz blas jlid an;
35 0% 65 e b asile VL lao ey 40 by
Izl bg,lbual o o B,k 5l 00,5 colaul
o 3l IS L S S a4 Y e e wlse o Sles
O el bly p (e 28Ul (pl 05,00
S C TR VL SUPRRVR A ) —f;’al} Gyl a5 ails
oolidl Blasl b Jlos 359 Jrolae e ans g (Sdw
& ol Sl pas bl Al yo g oal o bl
plrsl Slo s el plas! sl G SusS
S a5k Gl S e S3elil S
L oslinly i) Sz pivn 9 63,50 (5,2 59X
b 4 SIS L Jase alBais Jlesl 51 oolax!

w08 bgy 0o 5 5559098590 < lo-Job
Sgate 9 0, 8es Sgute pr ()98 sl Jleel Coiis 130
Glo b s ol el bl jom «55,5 6 Lal b ST ugd
el oot B ot fabe 0 5l i Crtudsen b
Old pas g ol (Son (xSl s 0
Slo b S nlpln g b Jolae (25> i g
el S8 g 035 Sl 039 Jeoxd (e Senl (S
vl s Jsee 1,
loes,T e by Jolas 58 OS] 5,0 1 alais
50 Sl Jdo g0 4 Wilgh oo Jloy g Blo b S
Gloaasie o Bl 5 L Sillegn 5 sl
(shos o> laoss S o ST wiile (Sojele b
has sl o L= L laie slrossi, 5
0,55 e holie SilSe lrons S o Dz azay, 5Ll
oley aw g was e Gl 1) alae STy 5,50
b o151 asS o 5 ¥ | Jolas 55l 5 Lol
29 g b Ly (S5, 035 0 Jols &S
S5 0l o S5 sl il g 0555l (Sales
g D3 50 als b wilgh o Jolas el (SSe b e
S oy )il b Jade o (SO )lul
555 5 Blo oL s Mss 5 s lrs Sliss el
P Gk 1 e Glagog,s wily e
# i bl ghe b Jate 623080,
o5 gl 5] gl B> Cqr Ml sla sl il
OB 5 ', 8sggs Liuly uen jo azms 1B 5L
GBlo ol @S 4y Me o3l a5 0is,S 5L (YY)
by Jobs )0 (oamb b S Gl SlA A ces
2 s 5 s 5l TLasls (55 o Shes
-6l p il g Jate Blbl cdlac e Jlid g o508
U e Joles a0 0,035 so 3l ol Lai> sl
S 8es g 5ja8 5 b ) lle 15U S 0 Shes 5 2l
L S gloogd conlin Lab> 055 oo 5,8 1 olas
5yt ooy Ll S5 el el sl
OMas &b jlhe old 555 b Jolie slacuald
Slo gl as Mlell Sewms! 5 Sl
5 S il Mae o s S clel el
Szl B ol OMae ol Cosll 05l co dbml S s
SrSola adly (a5l 5 elly 5l g 03,5 usSas |,
1o (Jobo ogd palS 5 iy pae b &S S e
5 S plyear Slo sl %s Byl 5 Ml ol on
597 5% 9,0 alse 5l (Saplail yo pliulyny bl
plil o,8les ;o a5 cunl Haugs 1 oab slacowl
~o5ill slap ol MMl 138 31 28 1o e Slisu
3 ib gl U1 L go,Shee &l pis ol a5 ol
G A Sl S w0 bl )5 Log auge

! Dabholkar
2 Proprioceptive

VY-AY Glrio ¥ o,lad A 050 A9 5l siduily o oidgi- sole aslilad A+



LgLa:é.wL; 45|)] 6‘)—.’ |) S¢> gs.;SJ’_gs‘”’ W‘oo;
J.»S‘SA OOLA—‘ )ml-‘ J)....S )3.'4:;.0 L ‘WL..A

S 5 Ao
Jlee! ol ;50 1 (gis oo lcawsa mliaaegl

22l S Hlas oSl g Jolas g p (Mol 4l
Sy oo B4 Slo b S M plsz e ol
SN e @b sl ol Gl Gl eslanal
ol g g osg Hae ails jLs el S 40 aS o e,
s 61.‘1.w|) Sgafn Sz 5O &_:L_)).o.’ Q.;'\ )‘] solaswl u..»L.;‘

ol 8l cpl Jolas Sgupn g ,Lid umes Jlasl ool 31 ol 5L

5 Nd,S S L0 ol gadod jo aS el iils ples 5l
oS oo SIS S (6 ) Ken Biore L aS ledas

1. Menz HB, Morris ME, Lord SR. Foot and
ankle  characteristics  associated  with
impaired balance and functional ability in
older people. The Journals of Gerontology
Series A: Biological Sciences and Medical
Sciences. 2005;60(12):1546-52.

2. Razeghi M, Batt ME. Foot type
classification: a critical review of current
methods. Gait & posture. 2002;15(3):282-91.

3. Hunt AE, Smith RM. Mechanics and control
of the flat versus normal foot during the
stance phase of walking. Clinical
biomechanics. 2004;19(4):391-7.

4. Cote KP, Brunet ME, Il BMG, Shultz SJ.
Effects of pronated and supinated foot
postures on static and dynamic postural
stability. Journal of athletic training.
2005;40(1):41.

5. Sandrey MA, Saintvil AB. Effect of Foot
Pronation on Dynamic Balance as Measured
by the Star Excursion Balance Test:
2394Board# 174 May 30 2: 00 PM-3: 30 PM.
Medicine & Science in Sports & Exercise.
2008;40(5):S449.

6. Dabholkar A, Shah A, Yardi S. Comparison
of dynamic balance between flat feet and
normal individuals using star excursion
balance test. Indian Journal of Physiotherapy
and Occupational Therapy. 2012:33.

7. Granata KP, Orishimo KF. Response of trunk
muscle coactivation to changes in spinal
stability.  Journal ~ of  biomechanics.
2001;34(9):1117-23.

8. Dadashpoor, A. D. R. M. M. K. A. "The
Effect of Closed Chain Hip Exercise in
Correcting Foot Hyperpronation.” Medical
Journal of Tabriz University of Medical

S5 gy el Wl Plbe- e JS
(S Oygea [W].o};;'; 5550 Odac le o Sl
o Jlasl Jlis & Joles zalzdl s 51 oS Yioas|
o b Soge;] Slisw plail cdlae & a8 iol58l asl »
Sl Giden (el g (e 0)90 0 ES L
b G5 sleylsle ol mlidl 5 VB ol Lais
Jol aae s o @ya8 moliel il ol g el ol
WM]
2 ool Jlesl &bl g ped aelpy cel (S
03 JoLu u.....abﬁ‘ celb @)LA.C—‘_;HAL oK
o b o e Sl a3 (3,08 Sl o3 ogdle Mty
5 S slpss sslweslel b canl (S 5 as
Tpp (S sleasly (Sl s (Shales
Slogely S caled yo g e odlae oLl
Yooz auizy oo | S > o ,Slee SMac— ac
5 5ol el 9 (hyed 0y90 S5l
S Olayel o a5 (Masm ae glo Soles

il o (omac oS slo pollay (b yes

&bo

Sciences and Health Services. 2014; 36(2):
48-55.

9. Fakoorrashid, H., & Daneshmandi, H. The
effects of a 6 weeks corrective exercise
program on improving flat foot and static
balance in boys. Journal of Practical Studies
of Biosciences in Sport. 2013; 1(2), 52-66.

10.Bazvand, M,. Mosavi, S K,. Mi'mar, R,.
Sadeghi, H. Dynamic Postural Comparison
during Gait Analysis in Men with Pes Cavus
and Pes Planus. J Mazandaran Univ Med Sci.
2014; 24 (116) :161-171.

11.Birinci, T. and Demirbas, S.B. Relationship
between the mobility of medial longitudinal
arch and postural control. Acta orthopaedica
et traumatologica turcica. 2017; 51(3),
pp.233-237.

12.Marras W S. Rangarajulu S L, Lavender IS
A. "Truck loading and expectation".
Ergonomics, 1987; 30, pp:551-562.

13.Esmaeili H, Ghasemi M H, Anbarian M,
Ghavimi A. Comparison of plantar pressure
distribution in runners with different foot
structures. 1IJRN. 2018; 5 (1) :8-18.

14.Winter DA. Biomechanics and motor control
of human movement: John Wiley & Sons;
2009. pp: 123-124.

15.Karatsolis, K.,  Nikolopoulos, C.S,,
Papadopoulos, E.S., Vagenas, G., Terzis, E.
and Athanasopoulos, S. Eversion and
inversion muscle group peak torque in
hyperpronated and normal individuals. The
Foot. 2009; 19(1), 29-35.

16.Sell, K. E., Verity, T. M., Worrell, T. W.,
Pease, B. J.,, & W.igglesworth, J. Two
measurement techniques for assessing
subtalar joint position: a reliability study.

VY-AY Slorio oF o )lods @ 0,50 A% 5l o ciielyd o oimady- sole aslilad | A



ol (Mol Sliy s in £ 36 (o) S0 g (6 sl 95505

Journal of Orthopaedic & Sports Physical
Therapy. 1994; 19(3), 162-167.

17.Degani AM, Leonard CT, Danna-dos-Santos
A. The effects of early stages of aging on
postural sway: A multiple domain balance
assessment using a force platform. Journal of
biomechanics. 2017;64:8-15.

18.Sahrmann P, Attin T, Schmidlin PR.
Regenerative treatment of peri-implantitis
using bone substitutes and membrane: a
systematic review. Clinical Implant Dentistry
and Related Research. 2011 Mar;13(1):46-
57.

19.Kim HY, Shin HS, Ko JH, Cha YH, Ahn JH,
Hwang JY. Gait Analysis of Symptomatic
Flatfoot in Children: An Observational
Study. Clinics in orthopedic surgery.
2017;9(3):363-73.

20.Postural Correction by Jane C Johnson, Jane
C Johnson, 2016. p: 13-15.

21.Ghaderian, Mehdi,. Ghasemi, Golamali,.
Zolaktaf, Vahid. The Effect of Rope Jump
Exercise on Postural Control, Static and
Dynamic Balance in Flat Foot Students,
Applied Biological Sciences in Sport, 2016,
4 (8): 58-68.

22.Habibian S, Saadat M, Salehi R, Mehravar
M, Ahmadi P, Jahantabinejad S. Immediate
effects of semi-rigid foot insoles on postural
stability in individuals with flat foot. RIMS.
2016; 23 (146): 46-53.

23.Lee, D.B. and Choi, J.D. The Effects of Foot
Intrinsic Muscle and Tibialis Posterior
Strengthening Exercise on Plantar Pressure
and Dynamic Balance in Adults Flexible Pes
Planus. Physical Therapy Korea. 2016. 23(4):
27-37.

24 Kim E-K, Kim JS. The effects of short foot
exercises and arch support insoles on
improvement in the medial longitudinal arch
and dynamic balance of flexible flatfoot
patients. Journal of physical therapy science.
2016;28(11):3136-9.

25.Mulligan EP, Cook PG. Effect of plantar
intrinsic  muscle training on medial
longitudinal arch morphology and dynamic
function. Manual therapy. 2013;18(5):425-
30.

26.Winters JM, Woo SL, Delp 1. Multiple
muscle  systems:  Biomechanics  and

movement organization: Springer Science &
Business Media; 2012. p: 47-51.

27.Cobb SC, Tis LL, Johnson BF, Higbie EJ.
The effect of forefoot varus on postural
stability. Journal of Orthopaedic & Sports
Physical Therapy. 2004;34(2):79-85.

28.Huber FE, Wells CL. Therapeutic exercise:
Treatment planning for progression: Elsevier
Saunders; 2006. pp: 27-29.

29.Riemann BL, Myers JB, Lephart SM.
Sensorimotor system measurement
techniques. Journal of athletic training.
2002;37(1):85.

30.Dabholkar A, Shah A, Yardi S. Comparison
of dynamic balance between flat feet and
normal individuals using star excursion
balance test. Indian Journal of Physiotherapy
and Occupational Therapy. 2012;6(3):33-7.

31.Cael C, Cael C. Functional anatomy:
musculoskeletal anatomy, kinesiology, and
palpation for manual therapists: Lippincott,
Williams & Wilkins; 2010. pp: 192-197.

32.Stane M, Powers M. The effects of
plyometric training on selected measures of
leg strength and power when compared to
weight training and combination weight and
plyometric  training. J Athl  Train.
2005;42(3):186-92.

33.Hillstrom HJ, Song J, Kraszewski AP, Hafer
JF, Mootanah R, Dufour AB, et al. Foot type
biomechanics part 1: structure and function
of the asymptomatic foot. Gait & posture.
2013;37(3):445-51.

34.McPoil TG, Hunt GC. Evaluation and
management of foot and ankle disorders:
present problems and future directions.
Journal of Orthopaedic & Sports Physical
Therapy. 1995;21(6):381-8.

35.Willson JD, Dougherty CP, Ireland ML,
Davis IM. Core stability and its relationship
to lower extremity function and injury.
JAAOS-Journal of the American Academy of
Orthopaedic Surgeons. 2005;13(5):316-25.

36.Clark M, Lucett S. NASM essentials of
corrective exercise training: Lippincott
Williams & Wilkins; 2010. pp: 100.

37.Lee, B. Jump rope training: Human Kinetics,
1st Edition. 2010. pp: 10-12.

VY-AY Slorio oF o)l @ 0,50 A9 5l o il oo sty sale aslilab AY



