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Effect of 12-week corrective exercises on postural sways in male students with pronation
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Abstract

Pronation distortion syndrome is one of the most common abnormalities in the body that causes distortions
in the structures of the skeletal structures of the lower extremities and increases postural sways. The purpose
of this study was to determine the effect of 12-week corrective exercises on postural sways in male students
with pronation distortion syndrome. In this semi experimental research, 30 volunteers had pronation
distortion syndrome, were selected and then randomly and equal divided into two groups of control and
experimental (n=15). The experimental group performed corrective exercise consisting of inhibitory,
stretching, strengthening, and integrated exercises for three months, but the control group carried out their
routine exercise. The postural sways conterol were evaluated before and after of the three month of
performing corrective exercises. Independent and dependent t-test were used to analyze the results
(P=<0/05). The showed significant improvement in postural sways control and ground reaction force
(P=<0/001), effect size 0.8 and 95% confidence interval after three months of corrective exercise, but in control
group there was no significant difference (P=0/05). In addition, after intervention, the experimental group
were significantly lower in postural sways conterol and ground reaction force than the conterol group
(P=<0/001), but this difference was not significant in the pre-test (P=0/05). It seems that systematic corrective
exercise led to improve the activity of the muscles responsible for body sways conterol, which also reduces
postural sways and ground reaction force in people with pronation distortion syndrome, soitis recommended
that researchers, trainers, and specialists consider systematic corrective exercise in order to improve posture
sways conterol and ground reaction force in people with pronation distortion syndrome.

Keywords: Pronation distortion syndrome, Corrective exercise, Postural sway, Ground reaction force, students.

*. Ali.golchini@gmail.com


mailto:Ali.golchini@gmail.com
mailto:Ali.golchini@gmail.com
http://dx.doi.org/10.29252/jsmt.18.19.127
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.19.10.1
https://jsmt.khu.ac.ir/article-1-439-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1399.18.19.10.1 ]

[ DOI: 10.29252/jsmt.18.19.127 |

we015 58T 213 oy Ol o Dol o jod stin 033153 56

dodio

355 b Al s ol (S 8 ol laggulial 5 sane 3 (S o pl) i Sl il p i
oo L5 s (Sis (1) sl iy b Al s slasltle s gla bl 55 5 S sl
QL0 o Bl gl S ol Lol Al 2 o Sodos Sl A R Sl
Wl o) Sl5 (b dlaslBon « SS3U DMae .l S 553,580 SRl s mle g5 00 5 Wil
it Bl SOlas 5 Lpd e (Db i) (93, as (U5 Jlrs S 5 O (SlaediS S0 35 (S s
ol 355 (V) W o slgs O (ol Glaedils 5 (Sop s Sle u e (Sl i (15
OL il 5o ek 5 (S by ol lacamdge 535535 Shas ol (S b 8 bl s
a0k DA 05 Seal b 5 s w5 ol e il sdge el &S sadae by 10K 3G
3ol B ity ke oty 53 () 3l (Ko s Jsb e el b S sla
D3l 53 sddslml SLELEREN DS & 4 55 b sl 4y (2303 e lB 5 0 Joade b oo e Slags 351l
e bas il 3l S ool b Jetls Slalazil o Ohae slaguly sdalin () 353 00 eslizul
e s ol O el Ol gy il 31 .(0) ol ol 58 el rme glags 51 mal b3l ) 5
Sl ok Jao15S Bl el ol bly cunl 5 L 3 Shes U Al Gl el Sl
(%)

Mave 3131 Coamd s 55 S LS5 S S, Mol Slo jad 5 oS Sl o3ls OLES iy Sl
AL EDas o5 8 Oalap e Sladllas & 5 (V) 3405 (5 0 s p SBlasil ek 5 L S Gl @
3o o b s Dol gl s a8 s 1y el el By Lol Joee 5l Sl L
s p ookl sk 536 (A) Wlensls ST b ol 5l s Sl ek ) EU 55
) FH) G gl g gy Lle )8 o S 2 eliiene jsbas & ooy 8 SV Sl oslizal oy
I NG PN R JEAR QL B RIS WV PRGISRE 2&&)5}4(\\‘)[%@%}'[.’: COas Co s (V)) dol g
L Jolse n 4 S Blo 5L g el Sl el (s 3l Sl S Sl
38 5 Olo b LS Ghls a3l a8 W S 518 Sl 2 el a5 53 Sl Sebl o
Lo s At 3 b0 s e (5l S 3 4y Sy S ions S
Golsime S ool Sl jad el a8 Wlesls OLES 55 W i1 8 2 .(00) Kles SO a1, _bLs )|
Sl el O Kiagn ol d= 53 (VFAV) 5,1 0T L bas e o5lee 5 Olo b S o)le 50
b XS o DS 4 O 208 5 S olmaal ghls 513l s g gl ) cilis glas Sop, L (0!
Ol s hls ol 31 4yl @ a5 b amen 5 (Aol Dl pad (S S5 J gl 5wl
Ol Sl sl s o e e s, (Dlas Cind s el S glalle s Bt Ll
(5 Sl sn Shaasie B 55 deellsl =Sl Dby pad) depllal 5,505, b (Aol Sl el

VYA


http://dx.doi.org/10.29252/jsmt.18.19.127
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.19.10.1
https://jsmt.khu.ac.ir/article-1-439-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1399.18.19.10.1 ]

[ DOI: 10.29252/jsmt.18.19.127 |

‘ Y44 Ol 5 Hlg ‘\‘\A)L...‘:ﬂ_g),u,sz;),%b);ﬂ,l

CMae S5y psh 3l eslital b & (5lge Dy s ) Bl i Bl st (6l e AL
ol ol eslinal b &S golas eas feged 5 bl 258 Slo a3 Y gl olulay 35 55 Lawy
(ilwdld Dby el ¥ s dal i i O e g sbl O gl nlie Jsb LAES G SUSS
Sl el ¥ 555 00 0 3 hms IDae o8 el 8 Dime 258 5 (Send s S el Ol el el
Sladly ot 5 dlae pae Sales 215l ol oS Salos oS 5 Oly o ol by e
35500 b el Sl el pisa B S il el el (glandllas O pSU Bk S LGl S~
5 am3 0L i Sl ot & Sls 3131 (5l J2S sladla s SN 3 g 1y dnplla
Sleos glaauza Sl jad ol ol (S comzman Ll AELRe KouSS b sl 0 Sleos sla i) Ak
Sl o S s Gl dalllas Gls (ol gl ns SRalS el s ) ook g5 Gl b Lo e Sl
Sl sl p s a4 S 3131 s el J RS lallu s (63 Shas Gl o3 5 Aaplld 5 S5 55 b Dl
P eI

by

055 eSS 5 RS 6 S L OS] m sl i b b oS ol AL sTans ¢ 5 5l ol Gudo
Sl b dzS ey S 5 5 SpldS @ oS L3l AT s lae S S b a5 i g4l G suin
Wore (pi g Slmil pois 045 (g D5l G510 ey GOLa 58 1 (Dol (o3 1B Ll Glas
falr 055 5 ols LS5 o V8 B Ve e Olgal (20 1y Gadioss (gl amalr w358 oLl cdion
(TN g o5 slaasl  Adlte J1831000 5 +/Y by o /00 W ) st G Ose3) 5 eslizal b s ,bel
YoOAN) B aens Glesl 5 J S glaes S 51 SKa s Sl gl b dals L V0
o ) eandlan 1z 53555 Slaslas Gallae ptid s Sl gk slls L VeoVS s el 250
S g 3 B LRIl ladia O gy wmeie 2l 5 S N O3l Gub ) bl anelr
S 2 SH5 L S s a Blo i) i il psdis A5 )le Dl 4 a5 L (g slulien
IS 055 55 4y ol bar (S ey 5l Sl 5 (5,3 oDle O (5,08 &L 5l 53,4 5
Sladpt Bolad oty Bda e SLRSH sl A e (5,810) hlesT 5,8 5 (6,4 10)
L e (Ko mlil) el okl oygma S 5 Glesl o 8 s s sl il Gslayl b gl s
OA VD) O Jsas)

Y4


http://dx.doi.org/10.29252/jsmt.18.19.127
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.19.10.1
https://jsmt.khu.ac.ir/article-1-439-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1399.18.19.10.1 ]

[ DOI: 10.29252/jsmt.18.19.127 |

we015 58T 213 oy Ol o Dol o jod stin 033153 56

o o318 alS” 5 08 0505T gl 5 a3 505T Slainin ) Uik

, RPRYS]]
Asymp.Sig. Kolmogorov- L sTest N g x
(2-tailed) r (LevensTest) Shre Ol il & Kle ooy S ety
®) Smirnov (2)
F Sig
CAYY /OFA \Y/SE\ Y Sl
+/A\VA ¥iaY% (JL) o
V¥4 4% \Y/8EV/A Js
AN JOSV \SO/YES/0 Sl
Y/Y¥0 YAk (o ilw) 16
+/44) WAL \$£/F£4/0 Jzs
AN FVY SV EONV Sl
Y/AYA 4 (S48 0 osg
EYat oY FA/AZ4/4 J S
/4. FEY A/SEE/Y Sl L Jsb
Y/EVE oV )
iy VPO AY/¥25/4 JS (el
VY SAD YY/0%\ /8 Sl O s el
V/AVE WAV _
+/AVY YAV YE/VEY/Y s (sl e S 5S)

S3lwllad F oy 528 5 (pld s Canad s o ok 8355 el (Sl el b (w055 B a ar 5 L
5 oama 3l 4 28 S Shse IS s lesl slaes S (Gt OIS 5olS 0sa5T 5 05 05050
ﬁ&jwwrwsﬁ‘MQM Sl ) s s Sl sk 85053 el OLas
wbuls; p b Gais 55 S L (sl el Ssbl oMol 31 e 5 i &1 SOl Glacy a3 5 35
‘Méu;ﬁwwyﬁ#ﬁpm;\@;L;Lzut)-\m.Q;J;t@?)w\ﬁw\jww
Sl Dol ol e 3 IS s L ol el Ky s S sy slaes S 3l
Sl oole gass ol IRCT) b Lbslls s, us 5 IR.ULREC.1396.037

IRCT20190824044597N1
oSS ar S i Sl ppbie a8 (Ol il S0l 4 G 4 s lasbae
03,5k 0ga51 Go b 5148 355 W5Me O cilanie Sl b S xSl DS > aasie
Soge e e VoSl min aS e By 3l eslatal L NS0 Ol el ol sl g Seslhl il
soanl L 6o b S 00 Gayb L a3l Sl eslinal L aS L S Y B Lo 5 (Y0) sy
30lea b Ssbr 5 5550 S Y B Gl S Blo 00) Tl s s el S sy e
SGosba b Js S35 53 o dheols (LSe35l (g0 0 515 (V) dd o 0303 jasis (Sl
4 ploillaal (iShst 5l eslaul L aS (g eS8 593, .CE(YY) Ll e ole ¥ (VL S48 g o Aol
bl a3 YO 5 i glaasls 5 (TF) A odmis T als g os) 40 5 3048 Sl b (gobe &gy U
sl pde G L S boatdpol bk s il Wl V0V 0 Sle (V)

cd.i)'))Q.g_JA}fb&\@@zuwd»&dﬁc'ﬁ¢&)u@)jl{ﬂ&»3mo\ju &A)'.alizb-éué)l».ﬁ

1. Brody 2. Denis A 3. Youdas


http://dx.doi.org/10.29252/jsmt.18.19.127
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.19.10.1
https://jsmt.khu.ac.ir/article-1-439-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1399.18.19.10.1 ]

[ DOI: 10.29252/jsmt.18.19.127 |

‘ Y44 Ol 5 Hlg ‘\‘\A)L...‘:ﬂ_g),u,sz;),%b);ﬂ,l

OMSae 3 s 58 Glagslen Rl (Gl plll o b (Stiseoad Bl il
oLl Joolin b b S Rals (R3I0 (5pkas ois DDt 5 e oSnas 53 sl IUS LG
Syt bl b eSS 5 (o) S Gl (sl S Slie s s 551 A 5 Gl

(835 Coahalal i 5 ST
5 Geios S0 s3] JooSS pde candllan Job 53 355 sl b 353 3 g Jold Giiowl 5 s slajlns
Jsb 03 b adr an b oh ety ot ands 53) el 3 et ok Osn3l i 5 05050 iy
b J S s 8 5 LS Ll 1 adie (Ol e Bl ol aw Sdens (Hlesl 658 g (o)
Lwlss 3,Shes slacdlas (25500 (350150 ) i3 25w 53 el o el dal disls slsl |y J sene
el 5 aly 5E 2,0l 5 Vb L Je rendl Odul s O s (b ely e Jold &S plly ) s
ke Sl eslinal b ol 5 sl g sl Jialed oS L Olad SLIS | sbay ail g5 53, 80kee ez Jles
Sheander Blod 53 (g S 03l b 5 Ll Gl el 3 candr 5o o (a8 oS 55 5855
2 ol 3,05l 0313 b Ll Slaladl b S ) |y sdBosls 25 5al 35150 45 A5 4l o la g3 g5
ooy SalS 5 il andls a3 1 3 lse opl 3 g Blisy e s oS A o wul 5 LGT 5l primon
OLEIN 3 4 5l oy 53 5 andls Jad 53 1) edBesls 25 el 3500 e 3 45 A a5l ss
O3Sy b lee Slu s N s OS> VY Jold § gazme 53 (o ped i T L(YT0) (a5 5L
o3 O B S S5 Oy BS o Oae Vb s s e geSs felS SDlas 3 b s b s
COze 3 el 225 Ol el T Ol e g8 ahiwpa BT Ddeay UL Il 5okl 5 Sl ess oU S
Y oGlo ol Faw Oae I pwss dae oUS quu,@_: LS 5 OMNas (wsdsw 5 sl8 s
RSl e 05559l 5 S s Jald b S S ST Oae Sy g g st slie Sl
S i) Mz S 58 S |y 03 56658 Sl el 5 Al 5 S L Ol (ol At 5 (s
S LSS Ol by 31 WL Olbas sl s oslie ol Sl el 1 el SOl jad L S
S el e e mlie 51 S 5 el Dl el Al le, JLadlal ol (ol e pled o cﬁl
ko ) Dy o3 &l 35l Osa3l st Sl e s S GialasT 65 S (TVAY0) s Y s Gillas
TN ¢ N ARG PR PRV PSPPI S0 JRPL P WA UG B 1 R (I PWICTR PRV TSRO
BBV elrend) 5 5508 (LS Dl ped B Ve (g)lge Dl el adda Ve sl 0556 5) (gleids £
DS o e A3l | 35 Jpeme Sllad S 65 S 0T L Oleses (YY0) 55 (i35 0 0353

LA ol 088 s s s S oK Ly ad gl b s sl Bl aS g b LS 2l 058 58 Dl

¥


http://dx.doi.org/10.29252/jsmt.18.19.127
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.19.10.1
https://jsmt.khu.ac.ir/article-1-439-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1399.18.19.10.1 ]

[ DOI: 10.29252/jsmt.18.19.127 |

we015 58T 213 oy Ol o Dol o jod stin 033153 56

dapllss ol SIS o o yed aab s 3 (glaods Y Jgd

la asLs
Oloend 5 CINR S ol B 0,93 o s b Sa
S o
Sl iy asl Y \ \ )jjc‘}éla_&l.;/jl;)};)bjsu);ﬁjqj
Solge GaSeSS
. " S . . psb b eslial b
ol sS e EaAR ) ) A e b Sl 035 by o
Sl s
1L Jles el Ul 038 Ly o o3 S
PR \ \ b It
Ao et b pling sais s
(5,5 55
KB 2 \ \ Jss el S 038 oy el
Loy Qs 2 o sy \ \ Sy Ohlae RES
ab v \ \ S las S LS Sl el
Lyl 22S)
PR \ \ b B S s Sl s dliae 23S s
(PNF
siS /L Il sl g diae RS
Lo S A 5B Y \ \
) ) osbiasl CIl= s rl,::u.@
S oalianl) G lia Blie 55 o 2S5 50
s sl \ATA . 0=\ | Y
(Bl 5 =8
coslie Blis 53 05 sml 5 i S LS
Ceslee Jilae )3 055540 5 Sl
Sl Y/v/¥ . W01 | Y ‘}’
(W45 iS5l estizul)
Sl s Y/v/¥ . V0=V Y-\ (Gl ad o) b &S Bl 03 sl
“ = Lol Coglae Jilas s gl 03 :
Sy Koy ias IV : oore | xoy | T JJ S
(U5 35S 5 eslizal) Ll
s 5 0kaSl suus o= L a3 SebisS b s = 038 mex
= A7AVA# . VO-\ Y-\ ) _ ) &=
s Sy ol it OLd oz Ok Siledlad Sl el
Gl o 5 e, STl oy ‘o o blis 55 0y ol it 5 paslul oS - s Oy ed)
O o Gl 55 5 Dy (AS e glie Szl 5 iz
—0—Y0 [ERWP
_ 34380 Sl 058 = Losbol I s
Sl K een dae AEEERYA . ¥ \ ~
G Caaglis Ll
EW-S
—0=Y0 Jlae 53 515 03 polo L Ll S s
s sl dlas AEEERYA . ¥ \ g b O35l 5 O Cews e glia
EW-S AJ.SJ
N
) Jlie 3 55 05 plo b 5LGL -5
ol Sl s VeV . ¥ \ - )
:,:Sda Q)}JEMJ»J‘}) CM»bC,.AjLU
BW-S
5355 bim bl b S L s LSS s, ol a b
Flae bl s i S5 By VOV Y-\ b oler plad 53 sloslin dalas by je3)
355 Sl e 5 ps3 O (O 3 oslizal 03 5 Jtio 5l eslizul a3
535 L b Clie o5 L
dalas Jai 5 aly 5 28 L
i Sl 3 s 513 PR Vo-Ye | oY= '
JJ/ _ (il 3 eslizal b a5y by 5e3)
3.8 518 e g 5 p g2 el
\YY



http://dx.doi.org/10.29252/jsmt.18.19.127
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.19.10.1
https://jsmt.khu.ac.ir/article-1-439-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1399.18.19.10.1 ]

[ DOI: 10.29252/jsmt.18.19.127 |

Y44 Ol 5 Hlg ‘\‘\A)L..;ﬂ_g),u,@;),q); =23

3353 B b le o8
Bl sl 53 ditens 55 IR 0=V | v LS b el

:ﬂfjljé(ay}p;;;%\

3350 B b b 8
Jlie sl 3 s 513 PR T I ol Lim 5 Y oS~

28 s 5 g2 OIS

W3S 1 bl o e S 53 pa s Sty sls ke (Mol sad gl slean Sl a5 13
55 ko o8y SaS b3 STy S 5 ey GLaOle s 3 51 alalsasT Gob 5l e s s
(o= Jtls 5 (AP) asie 16 Slios 53 aeal Olug g0l gl s S 515 Ll e
i oSais lal o shne ol s (Y9) <3, IS4 (Force plate-Kistler 50*60) ;o iis oo
Vo HZ 085 b ol g3l 5l S e ol Josi 05051 5 A3 0 ISV HZ S 50 5
S a0 48 Azl 35 Wa s ga3 51 tms s OS5 (oIl o (gl o 058 4 S Laddlstl b s a2l
LSS A s A3 LSS L e Ope31 LS 13 5 i 5y L Sl LS Ok 5 asli B
Center of L jLis 55 0 (Jul B0 L3 4ol 4 a5 b ¢ ow 23 033 Sl jzal 45U Yo La s g5
ST U0 s eddal) Jlas| Kot I Gl ¢l 50 5 3,0 oS > L= (COP) Pressure
VAve w3 5 COP o 5 o 6l ccnlply ((Y7) A eslizal 0ge3l s U poay Jamag 436 Y
Yooe slaas Quls due gl A eslinad (455%120HZ=5400) of++ . 3 b (155%120HZz=1800)
Jsb gl el 5l o Jlows 55 .03 8 13 s Sua LSS a3 (305%120HZ=3600) . 5
Total Path ) s =s ~ J,b COP (Velocity) Lol 5 cs,.. LOP (Path Length) =s ~
(AP) _is— .l i=in 53 » ,5 COP (Total Velocity) s slsol s cs .. s COP (Length
ML 5 AP cloino o oo sl jaxls 5l 5o et e Ll 5o il eslizal (YF) sl At

(V) s a3 580 e o g L3 sladse b 5 A eslinal

COP X (mm) = Xmax ~Xmin

COPY (mm)= Vgp.x-Ymin

(zﬂ-i'uf(x:ﬂ - x;)? )
t
(Zn_l \"r(}*ﬁi —¥)? )

t

VCOPX (mm/min) =

VCOPY (mm/min) =

\ VY



http://dx.doi.org/10.29252/jsmt.18.19.127
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.19.10.1
https://jsmt.khu.ac.ir/article-1-439-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1399.18.19.10.1 ]

[ DOI: 10.29252/jsmt.18.19.127 |

e O3aT 05 s Olasi s Sl o7 st 033135 36 ‘

Jb 5l Wle,le 5o GRF , FCOPX FCOPY VCOPX VCOPY .COPX (COPY
s o (COPX) sl Jtls g 53 5LaS 58 o s b (il ol g 3 LSS S 0 s
(VCOPX) b= Jxls e 3 5Lid 8 0 s 5 (VCOPY) Lilsi- 15 cgr o Lis S
imio 53 B S a0 alralr (55 (FCOPY) il il imio s 8 55 0 alraslr W65
2543 0l 055 ko g S (GRF) s 2815 (63508 65,0 5 (FCOPX) > - J1s
03 b b S S il el b s S 53 00 B s AT el (Sl 0 S
A s Gl s Sy LS (YA) edlS 5 (PINCUS) Sy i) om0 o8] Al
il 83555 SNl LN 5 Sl L T (gsluls M &S cl i i APEN(M,ILN) &) ot

(YA) ol Oy 50 ol 4 Slle J 50 8

N-m+1

o™ ——1 logC™
TN-m+1 o8&,
i =1

g |
aghdat Z logC
N—m

=1

ApEp(m,r,n) = [ N Lo

Ly o ol sde gl gl 51 e (S5 S8 & by ol sue O35l Cewst gl ol s s
Versde 5 Jols g e (s 4 055 p oMe cpl ceddpad laesl 5o e ST (6 50 Hlee 4
S3le sl 4 oS sl sde Gl il bt bl a3 g 3T 035 LDt 30 G sl oy
b s sl des ((YVYQ) Wl o jla 0 3 ge30 0 O35 5l o3 Ol e 4 A e 5,15 SPSSYY
Lo sl gl 5l s asb anslps &buju)u@obyiduugﬁ Sosb i el ad> S
(ely s DKl alar Sl (Sl o ga3T 015501 G205 51 (Mol Dby a3 Gzl 0L s
5> oga3l o 53 Oligel SHls SV s o 4 S s Jolie o (Sl oIl Jolie S > il
St s 3345 e B S 0 Sl el sl S o 3 053] a0 5 s a5 0SS
A bl 3 kil Gl sl 5 Sl 51 s site o g5 (80 e Rasn opl 3 s el b a5l i
o2 Gl O g = S palS 5 laesls bl s (6l 08 Osesl Sl Tl ¢ olazal Ll iz s
Sl iin 5 it it ZB o) 5 bes 8 S0l bglie ol A2 ealinad bosls 55 03 pne
53 SPSSYY (o el 153l 5 51 Waesls Jows 5 e (51 e o oslial Jates 5 el s (5 0 p030 31 et

A oslizal (0s2/40) doy3 0 (g lsbian lams

Ll
Oligel 51 53 s ST S35 el J S SlaOlu g ot 8 5 ot gla e a4y b gy e eIl
ﬁWLf. JJLS LSLAQLW}; 4‘_5>->L,0‘ L).vjas PIPTY oJ)"}J JL.!J‘U ‘g}’:"ilﬁ)I °.5J§ L Q.w‘ ol 4:‘)‘ A J}J}- BL

Q)w 4JJLS c)ﬁ BE) Lol .(P:'/"\) J\JJJS ‘u\.:i sz‘bt‘"‘ S s (jju W) Lffa) &SU LS)J‘" 9

\YW¥


http://dx.doi.org/10.29252/jsmt.18.19.127
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.19.10.1
https://jsmt.khu.ac.ir/article-1-439-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1399.18.19.10.1 ]

[ DOI: 10.29252/jsmt.18.19.127 |

Y44 Ol 5 Hlg ‘\‘\A)L.;ﬂ_g),u,@;),q”; =23

i ealie J 38 5 Silesl 655 o obbee ool gy 5> (PZ0/00) aii sdalin (g )lslias

J}.’ JJ'Z..S ajﬁ)\fas&‘uji o_}ﬁjs g:"‘) &S‘j éjﬁ)ﬁwlﬂ LSLQQL.AJ; 456)).%4.’ ;(P:'/"\)

(P<:/:0)
523 oS S5 5 el RS GOl X s
95% CI 53l KPS
i) e e ik | e
) t Uppe Sl ‘. ‘. g
() F;p lower | GRGEN o RAEN o
/o | oYINS Y\ Y/0 v/54 V) A Yiov Shalasl B s
VYA VOY |y | ey YA /0 /4 ¥/55 J s ol s
w0 | XD [ Y0 \/5Y YYE YA /0 ¥/50 et B s
s Wi | e | ey /0 YV L/OY VO J s ikl
#0/00) OFa | RNV | AT \$/¥ Y/ £/ oy et COPX
SV \/FE Y/A) V¥ YT/A OVY/¥ YY/A ov¥ J s Creder)
/00 NAD | YAEY [ Yo \0/0 YIV/E WY PYUA | el COPY
<OV —ow | aras | oovey | vy $o0/Y VAY/ e J S (o)
/o) [OYREY [ OVAY | YA ¥p N5 VO wEo | sl VCOPX
ST Y/eY VA 7S BV W/s s W/s V9¥/0 IS (4is/ o o)
w0 | oYVEO [ PYE | 00T £/%Y OA WY WA | st VCOPY
V¥ \/oY Y/A R W VA W/ DAY J s (433 o o)
swe/oe) VeV s o/a¥Y Y AR /N0 SNPY Sialesl FCOPX
Nnys V/OA VI VAN ey SOV OV e IS G2
we/oe) YY/YY /e /00 s YN VY VAR Dbl FCOPY
iYs \/£8 YOI VAR Y JNY JOA ARy J s G2
we/on) INTAR o/ fa/¥Y v/4 AA/A /oA VoY Dbl GRF
YA "y V¥ A Ve VoY VY \OY/) J s (O 035 423)

235z S e o VCOPY (o jlim s Cogm 53 5L S o 5 Jsb :COPX ( dlsim ol g )3 5Lid S e s J b :COPY
(il ol i o 3 & S e sl arle LWlS 3 FCOPY (- Jths g 5o 5is S e o (VCOPX (il ol g
s SNy (63508 (69 GRF - s dmin 55 & S e glral L85 FCOPX
a3 e OLE 1y Bt 03 g ylabins 48 St P<e/00 il (5lslime pelas 35150 doa 3%

5 el U8 slaoles st b o et Gl yite s Mol e U el Gl Rl G

ol Goes sl Gillae s plgn Ol pudis Ghils e Ol I pes STy (50

Osa31 4S O ga3l pm Slas 553 53 (Dol o jad Ll i 633153 OLL 5l o SiolesT 05,8 (slads gel
Ao odd Ll Wl ey szl S8 glallas o b 5 o gl bl oLl shiee 550 dmio
BLA0LES 45 izdls 5 LI 6l s (e Sl Solew 5 %S rass Ole gy Lles sy J S 05 S )

55 el Cewnas ol 3Ll wﬁ.l:.a Ol J sene &)JQW@@BA&‘ S sy O35 S5

YO


http://dx.doi.org/10.29252/jsmt.18.19.127
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.19.10.1
https://jsmt.khu.ac.ir/article-1-439-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1399.18.19.10.1 ]

[ DOI: 10.29252/jsmt.18.19.127 |

we015 58T 213 oy Ol o Dol o jod stin 033153 56

Jsdr) b a5 b ool b pme (5 menly slaOla g st 1 5 ot sl el obssl 0sa5] e
U'l‘ W‘J‘JL;M U&Q)UE}MJ& QL.L_: ngjj.' JJLS o)ﬁbw u':‘il"’)T °_5J§ Q\)L:’I.a‘ wi.rl:.a L(Y’
Candsy 5 el O3S L3S S G sls Sl e MNP YY) Slidos & s b Laasily
Sl 3l e Ky ol oS ol 4zl S5l Dol oped dles! 3 L3 J 2S5 SalesT ey S 53l
JAS o5 8 5 0531ty 4 o 2 Sl DU (a3l e S 33l 5 0l o sSae (Dsl e
Gt s b OLS el Sl el 5 Ol ol sslinad (Slrer ol Sde L sl O
ol DS = a8 W S Ole (IVAY) 0K 5 sl il bedes oS i awlin sla S5, L ol
2 o3 Sl a5 SIS 0T poails slas ol g 1 LS slae s TS Wil
e 5180 s ()bjli@él.aéjjlj:w\ 6;)\54{ Obe 4_<.'_l|4.34.?j5l.145.\.}>b OLas (YY) oL,
a‘)JJWQMQM;w‘qui‘ﬁﬁmijbh‘}\@w@Lbﬁr\Jj\6@6}[2:@[549
dslss ple Lol LgLaWT;L?r.iljdzbd I 516 8 o 5 5 315 35 1y Joles L= slas 5l 2l b

(A Al Sl g
5 Sk L;bobjjp;@ﬁjzﬁwéufwléudﬂ vt;.a\ém\;ou.;g_mm@ww
6‘;"‘)‘&.‘)‘”L"ubj3OMYY)")“;'&J;":‘}):’“J‘J’”‘(’)J‘M"L°|N§i)’UL§LQL§)L’°‘ALJi“\*S
05,5 33ty Sl e Oas cpl sy il ohlas Jiblscfﬁhd sl Sl s 03 (5,5 54
oA s ol )l 5 o5 Sl e penas L ASIL Cons s J xS (6l u.i.ml».m Culled auf.a“La)'T
LAA‘}PJ%LW&W‘@NGJ}J&M}@‘%cr).«\,\wtfw‘ébbﬁ‘flﬂwliduduf
Q)M)\Sw‘www‘)zscv\iu&&|)‘ U'ij“‘:J‘J'is J\M}cQMLQV\ALQ‘)V@cMﬂ u)euwb
Sl OV IYYA) Slidies & o slaasl b mls ool L3S (55 O 5l ymbesl o 8 5o 8
Ans w13 8l o ) 0l pds J RS Glo sl S a5 Ws S Ol (ITAY) O 5 ey 25,10
ool ULy dole b Sl bl a5 3 S Ol (VTAF) O Kan 5 as ol o3 (V)
D clo a5 Wals oLz (TWV) 0LKan 5 J.OV) 5,18 68l i b S S te s 51 S5
I3 me s sbar losls plonil 15 L 03 Sob oS Dl o3 45 25 S s ealy | Ol oyl e (ST
ot DMae CIl o 6ol e Sl (Jl il les S eslatal O S 3l as Conl a8 5l i
S w4 Slae b sty il SSlae 6\.&&«\1 ol Ran ol G L Olallas

sl J’;.Lg)bjébb‘ﬂ ‘)J:.'s:\}:ﬁ.‘,aéj) ﬂl}- axlles BE) e.LJMSb\ cwl.i Cy«fdb}: fb)‘buii.w.:

\YF


http://dx.doi.org/10.29252/jsmt.18.19.127
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.19.10.1
https://jsmt.khu.ac.ir/article-1-439-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1399.18.19.10.1 ]

[ DOI: 10.29252/jsmt.18.19.127 |

Y44 Ol 5 Hlg ‘\‘\A)L...‘:ﬂ_g),u,gz;),q”; =23

Aas e al ()l lagal OF (b 55 ohlas & cal JLasil s el 0sa5] S L
Gl s ae ok O Sl (Sas ccdlanis Bl b S Ll al s el opl Ol e sdle
SN Donl s s s AL dalllas s pls g bdas DL, s sk sk L Jlals
Sslite o el S IST 5 5 esliial (e (ol ol | 2l (2Dl el ¢ el a0l s a8
Lol s d(Soslite Glatumen 5 Comior ) Guod L3 0SS 3 5131 (S5 s ccilies slas S L
il Sl pl g geral Pl 5l ol (s Sslize sl B b

e Cond s (6l (e ae J S w0 (ol (sla0 a3l 4S s S B8 (Y00 Y) OKes 5 5 a
& e ke 53 () Wl 3L Gl sl e ke O Gl bl as Olezstle &oydd 5 fuads
S oS Mas 058 53 ol (S e el 1 Jhade ol oS il 5 Gilge Sas glass S
03555 P24 s s (2] 3,Shes 53 D iia | e sl 5 s laedias i 5 eSS
5osal ae b (F2) Wl e 3 s s emdo 53 SLE 0 ameys 5 355 0 DLl 58 Jsles
Sl a8 b 3l 3l 4y s 5551 Odlae Clad 5 g mle Cunsy bosl Bl s (Ll Ib)
Sl 3y b ol saSylem (F) ol i b e 3 (600 LDl skiS S0 nl s
S A8 oo Ll b o O5) 5l S 2 55 65 i plul3 Sl iz I e s 5 Lz LOLIK L
el (Sen b e i 3 (AU SO D (TY) 358 b A2 ik e B o
JRS 53 i 0 5 A3L IS S as e b 55,550 cDlae (SOl ansl  lais glaL
() el Sl pll Mdem ae

Ll Sl Juate Opul oy SBEE (S o i ) (SAes e (g Bl ok 4 Ve BB
5553k 050 G Hhesar (aLil 4 0Ll g slagal b 55 sdate SSlae ol (FF)
Upan, S35 gnds lagaly (F0) 353 0 sbul Ok p x5S0 &S > b 5 il 620
JS e 3 GRSy ol g on b menly Sl sl (S o s slaely
Sl STy pl el ST 5L 5 s e Fo sl S~ 5l S oS3 ,50 53,5
aseta il el Sl X5 (K LAl Y me 5Ll ) sl sl e L Ss s
5 o5eSB s> (ae laes S i oS Sl e 31 aul (S 3l Gl (F5) 55
S5y Sl oS ol Vgams 51l 20y o il | o Jomde ) gome U 5SS LD
plr (0] 55 pr BN Oy Zunds S Gl 3 S S kil Sk SO Bl 5 S8 Dol
Jrae 53 G Ol Sl s b e 5 e 0 S sl S8 Slalizel 5y b ol Ok
K frmad o30S 5 5nlS) il SMae Gl w55 Jols 03,55 par S 530358 0 S0 b e
(oK 5 35S (ol (Sla) (ol SDlae e w55 Jales 0355 ey pKn 5 (il L 5

u’J"TL‘u:"*:" Sldlas 5 ol G o @Lﬁq&jl{.(\w):ﬁ&dwd@jfjﬁpdl:.mi:)'\

A%


http://dx.doi.org/10.29252/jsmt.18.19.127
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.19.10.1
https://jsmt.khu.ac.ir/article-1-439-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1399.18.19.10.1 ]

[ DOI: 10.29252/jsmt.18.19.127 |

we015 58T 213 oy Ol o Dol o jod stin 033153 56

By ol by sy g amaly Ola s J S 5 dslad 55 e A4S sl i oS > 6oy Cnnd
Db iy S5 Slaeand S35 58 ol b ()lmiall & Sl cciins OI5U 0,3 ) 51 end &S
ol &l Jole 4 Jama (slagsssss St b 5 Jslas o 3 Oliee 4SOy 13,18 o 30
it 1 S e e b S (ol (a3 (Y ) 5,8 el o il e
Comilas bgin 5 Al opl a5 S ablie (Saidl 3 s sdels s Jabanal Coms s LU S o 555
JES a0 5 358 o0 e & ey GOl SRl (gl S Lol ;S 55 ek Ll Jese
S0l g 1 Ll o 058 i =Dl (s 503 Ll 4l $5L55 - (FA) das o 5l 3 3l e 1 ey
Dl 550 b Slas o 5 LI RIS S ol s 5 L S I S Cands 5 el
Sl Gt ST G ae 03138 5 003l plndl 1 S W S 5 L el Bl 55 0L
S 5lie sl asilesla 5 5 S o (6,5 sha amal SV 5 aS A8 e sl (655 0 Slaasl (5 p
has— ez o&ius 55 ol 3555 Slo el by doe 534U pl O as o i (ol by 5 )ls
Jse 15 01 Ol s S2alS 5 ISG1 mlans 51 25l 18 5550 alralr 2alS Sl cnl 5558 0 (Salen
o b S s STy (s3508 S 5 ket 5 et Lol s el slaOle 5 nlplo 2l
Sl yod b ey Ll 5 e oS (23l [R5l el Sl olea il ialS i (g Se3lul 5 0 amio
O sl 5 8 eS Sss (sos 2 S SRl (plh S la B S SRl e S
Sl oo ghils 531 3 ey STy (5 Al 5 ekl )l Slay e J S 5 odr S b oy
L i

G sLCad 9o

ot a3 g Al Syl b s s sasT gy Sl s gl dis J S (G ol
Al s Ol gel 5505 (gl i s

S 5 Ao

D 5 Sl (i oS5 s el SVl S S OIS e Sl Gk slaail 4 x5 L
22 el S SOle s (1Al 4 55 01 8 Aas e 25 1) ey $LOLe s 28 s DS
s (513 g O350l 15 53 pns ST5 (63508 (S8 SRR wamen 5 ot b 5 o sla sl
Olsgel s 3l ams cpl (slp dapllss (>l (sla o ol (5SS a 10 alonil o (055 Sl o)
Lol &S 558 0 a5 ol OIS > Olaasits 5 Olo o (Ol 4 (Ljls i Sl sl ook &S

.mw)ﬁs\;\)-\m;dﬁ\ﬁwjui;s\j@ww,gu:@lsjﬁwgéuouj;@;sdwjmﬁe

YA


http://dx.doi.org/10.29252/jsmt.18.19.127
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.19.10.1
https://jsmt.khu.ac.ir/article-1-439-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1399.18.19.10.1 ]

[ DOI: 10.29252/jsmt.18.19.127 |

Y44 Ol 5 Hlg ‘\‘\A)L...‘:ﬂ_g),u,gz;),q”; =23

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

31.

&bo
Hertling, D., Kessler, R.M. (2006). Management of common Mmsculoskeletal disorders: physical therapy
principles and methods. Philadelphia: Lippincott-Raven; 602-12.

Clark, M.A., Lucett, S.L. (2011). NASM essentials of corrective exercise training: Lippincott Williams & Wikins;
20-50.

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

Nashner, L.M., Masdeu, J.C., Sudardky, L., Wolfson, L. (1997). Physiology of balance, with special reference to
healthy elderly. In Gait disor of aging: falls and therapeutic sterategies. Philadelphia: Lippincott-Raven. 37-53.
Hewett, T.E., Zazulak, B.T., Myer, G.D., Ford, K.R. (2005). A review of electromyographic activation levels, timing
differences, and increased anterior cruciate ligament injury incidence in female athletes. British Journal of Sports
Medicine. 39(6): 347-50.

Refshauge, K.M., Kilbreath, S.L., Raymond, J. (2000). The effect of recurrent ankle inversion sprain and taping
on proprioception at the ankle. Medicine and Science in Sports and Exercise: 32(1):10-15.

Chung, K.A,, Lee, E., Lee, S. (2016). The effect of intrinsic foot muscle training on medial longitudinal arch and
ankle stability in patients with chronic ankle sprain accompanied by foot pronation. Journal of Physical Therapy
Rehabilitation Science. 5(2):78-83.

Najafi, M., Shojaedin, S., Haddadnejad, M., Barati, A.H. (2018). Effect of eight-week corrective exercises on the
activity of Involved Muscles in ankle balance strategies in girls with lower limb pronation syndrome. Journal of
Rehabilitation Medicine. 7(1):77-87. (Persian)

Ghaderiyan, M., Ghasemi, G.A., Zolaktaf, V. (2016). The effect of rope jumping training on postural control, static
and dynamic balance in boy students. Journal of Practical Studies of Biosciences in Sport. 4(8):89-102. (Persian)
Synder, K.R., Earl-Boehm, J., O’'Connor, K.M., Ebersole, K. (2009). Resisrance training is accompanied by
increases in hip strength and changes in lower extremity biomechanics during runing. Clinical Biomechanics
(Bristol, Avon). 24(1):26-34.

Nejati, P., Forugh, B., Kuhpayezade, J., Moeineddin, R., Nejati, M. (2010). Effects of foot orthoses on knee pain
and function of female athletes with patellofemoral pain syndrome. Journal Zanjan University of Medical
Sciences.17(66):49-60. (Persian)

Holmes, C.F., Wilcox, D., Fletcher, J.P. (2002). Effect of modified, low- dye medial longitudinal arch taping
procedure on the subtalar joint neutral position before and after light exercise. Journal of Orthopaedic & Sports
Physical Therapy. 32(5):194-201.

Feltner, M.E., Macarae, H., Macarae, P., Turner, N., Harman, C., Summers, M., Welch, M. (1994). Strength
training effects on rearfoot motion in running. Medicine & Science in Sports & Exercise. 26(8):1021-7.

Tsai, L.C., Yu., B., Mercer, V.S., Gross, M.T. (2006). Comparison of different structural foot types for measures
of standing postural control. Journal of Orthopaedic & Sports Physical Therapy. 36(12): 942-53.

Herrington, L., Hatcher, J., Hatcher, A., McNicholas, M.J. (2009). A comparison of star excursion balance test
reach distances between ACL deficient patients and asymptomatic controls. The Knee. 16(2):149-52.

Musavi, S.H., Ghasemi, B., Faramarzi, M. (2009). The Relationship between internal longitudinal foot arch with
static and dynamic balance of 12-14 years male students. Sports Medicine Journal. 1(2):107-125. (Persian)
Ghasemi Paindehi, V., Rajabi, R., Alizadeh, M.H., Dashti Rostami, K., Sour Aliya, M. (2016). The relationship
between the medial longitudinal arch of the foot and some anthropometric measurements and dynamic balance.
Journal of Applied Exercise Physiology 11(21): 23-36. (Persian)

Thomas, J.R., Nelson, J.K., Silverman, S.J. (2001). Research methods in physical activity. Champaign, IL: Human
Kinetics. 164-175.

Thomas, L., Krebs, C.J. (1997). A review of statistical power analysis software. Bulletin of the Ecological Society
of America: 78(2):126-38.

Cote, K.P., Brunet, M.E., Gansneder, B.M., Shultz, S.J. (2005). Effects of pronated and supinated foot postures
on static and dynamic postural stability. Journal of Athletic Training. 40(1):41-46.

Chougala, A., Phanse, V., Khanna, E., Panda, S. (2015). Screening of body mass index and functional flat foot
in adult: an observational study. International Journal of Physiotherapy and Research. 3(3):1037-41.

Culik, J., Marik, ., Cerny, E.P. (2008). Biomechanics of leg deformity treatment. Journal Musculoskelet Neuronal
Interact. 8(1): 58-63.

Youdas, J.W., Hollman, J.H., Krause, D.A. (2006). The effects of gender, age, and body mass index on standing
lumbar curvature in persons without current low back pain. Physiotherapy Theory and Practice. 22(5):229-37.
Seidi, F., Rajabi, R., Ebrahimi Takamjani, I., Tavanai, A.R., Moussavi, S.J. (2009). The Iranian flexible ruler
reliability and validity in lumbar lordosis measurements. World Journal of Sport Sciences, 2(2):95-99.
Sahrmann, S. (2011). Movement system impairment syndromes of the extremities, cervical and thoracic spines.
St Louis, MO: Elsevier/Mosby, Inc. 403-430.

Willson, J.D., Dougherty, C.P., Ireland, M.L., Davis, .M. (2005). Core stability and its relationship to lower
extremity function and injury. JAAOS-Journal of the American Academy of Orthopaedic Surgeons. 13(5):316-25.
Mirahmadi, M., Karimi, M.T., Mostamand, J. (2014). Stability analysis of patients with various neurological and
musculoskeletal disorders based on linear and nonlinear approaches. Journal of Research in Rehabilitation
Sciences. 9(6):969-77. (Persian)

Pincus, S., Kalman, R.E. (1997). Not all (possibly) “random” sequences are created equal. Proceedings of the
National Academy of Sciences. 94(8):3513-8.

Winter, D.A. (2009). Biomechanics and motor control of human movement. 4th ed, John Wily & Sons.

Nyland, J., Smith, S., Beickman, K., Armsey, T., Caborn, D.N. (2002). Frontal plane knee angle affects dynamic
postural control strategy during unilateral stance. Medicine & Science in Sports & Exercise. 34(7):1150-7.

de Oliveira, D. C. S., de Rezende, P.A.M.S., da Silva, M. R., Lizardo, F.B., Sousa, G.C., Santos, L.A., Guimaraes,
E.A., Chacur, E.P. (2012). Electromyographic analysis of lower limb muscles in proprioceptive exercises
performed with eyes open and closed. Revista Brasileira de Medicina do Esporte. 18(4):261-6.

AR


https://natajournals.org/
https://natajournals.org/
http://dx.doi.org/10.29252/jsmt.18.19.127
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.19.10.1
https://jsmt.khu.ac.ir/article-1-439-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1399.18.19.10.1 ]

[ DOI: 10.29252/jsmt.18.19.127 |

we015 58T 213 oy Ol o Dol o jod stin 033153 56

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

Payandeh, M., Khoshraftar Yazdi. N., Ebrahimi Atri. A., Damavandi, M. (2014). Effect of corrective exercise
program on the ground reaction force in student with flat foot during gait cycle. Journal of Research in
Rehabilitation Sciences. 10(2):292-305. (Persian)

Mantashloo, Z., Sadeghi, H., Khaleghi Tazji, M. (2017). The effect of foot pronation on postural control of body
and electrical activity of selected ankle muscles during V-Cut motion. Journal of Sport Biomechanics. 2(4):61-9.
(Persian)

Raissi, G.H., Alizadeh, M. (2009). Compare the active and passive balance people with flat foot and normal.
Master's Degree, Tehran University. (Persian)

Khalaji, H., Naghizadeh, B., Vazhari, F. (2010). The relationship between some anthropometric features of frontal
foot and motor function of the lower limb of boys in ardabil. Master's Degree, Tehran, Payam Noor University.
(Persian)

Rahimi, A.R., Sokhanguei, Y., Movahedmanesh, F. (2010). The effect of using a therapeutic methods (foot
orthoses and corrective exercises) on some of the factors of motor fithess in 10 to 12 year old girls with flat feet.
Periodical Jahesh. 2(5):51-6. (Persian)

Yalfani, A., Amini Semiromi, E., Raeisi, Z. (2016). The effect of musculoskeletal abnormalities of pes planus, pes
cavus and hallux valgus on postural sways during quiet stance. Journal of Exercise Science and Medicine
7(1):143-62. (Persian)

Lee, J., Yoon, J., Cynn, H. (2017). Foot exercise and taping in patients with patellofemoral pain and pronated
foot. Journal of Bodywork and Movement Therapies. 21(1):216-22.

Hertel, J., Gay, M.R., Denegar, C.R. (2002). Different in postural control during single-leg stance among healthy
individual with different foot types. Journal of Athletic Training. 37(2):129-32.

Javdaneh, N., Letafatkar, A., Kamrani Faraz, N. (2016). The effect of eight weeks of resistance training on postural
sway and balance in basketball elite athletes with functional ankle instability. Pejouhandeh Journal. 21(5):247-
54. (Persian)

Lloyd, D.G., Buchanan, T.S., Biomech, J. (2001). Strategies of muscular support of varus and valgus isometric
loads at the human knee. Journal of Biomechanics. 34(10):1257-67.

Oatis, C.A. (2009). Kinsiology: the mechanics and pathomechanics of human. 2ed, editor. Champaign. Human
Kinetics.

Daneshmandi, H., Saki, F., Shahheidari, S., Khoori, A. (2011). Lower extremity Malalignment and its linear relation
with Q angle in female athletes. Procedia - Social and Behavioral Sciences. 15:3349-54. (Persian)

Akbari, M., Mohammadi, M., Saeedi, H. (2007). Effects of rigid and soft foot orthoses on dynamic balance in
females with flatfoot. Medical Journal of The Islamic Republic of Iran (MJIRI). 21(2):91-7.

Welch, T.D., Ting, L.H. (2008). A feedback model reproduces muscle activity during human postural responses
to support-surface translations. Journal of Neurophysiology. 99(2):1032-8.

Horak, F.B., Nashner, L.M. (1986). Central programming of postural movement: adaptation to altered support-
surface configurations. Journal of Neurophysiology. 55(6):1369-81.

Colby, L.A., Kisner, C. (2007). Exercise foundations and techniques. Fa Davis Company Philadelphia. F.A. Davis
Company.

Wang, D., Linn, G. (2008). Structure of proprioceptive mechanisms in the regulation of stance. Progress in Brain
Research. 41-8.


http://biomechanics.iauh.ac.ir/index.php?sid=1&slc_lang=en
http://dx.doi.org/10.29252/jsmt.18.19.127
https://dor.isc.ac/dor/20.1001.1.22520708.1399.18.19.10.1
https://jsmt.khu.ac.ir/article-1-439-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2026-06-29 ]

[ DOR: 20.1001.1.22520708.1399.18.19.10.1 ]

[ DOI: 10.29252/jsmt.18.19.127 ]

I¥AR Okl 5 5l VA opled o5ysld 5 B5Hs b ys sk

BLowgw

Y G

aﬁﬁﬁdﬁ:,;G*powerJ\jyr; e

Analysis: A priori: Compute required sample size

Input: Effect size = 0.3
o err prob = 0.05
Power (1—B err prob) = 0.8
Number of groups = 2
NMumber of measurements = 2
Corr among rep measures = 0.4
NMonsphericity correction € = 1

Output: Noncentrality parameter M = 9.0000000C
Critical F = 4.1959718
Numerator df = 1.0000000
Denominator df = 28.0000000
Total sample size = 30
Actual power = 0.8252955
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