Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

[ Downloaded from jsmt.khu.ac.ir on 2025-08-28 ]

Research in Sport Medicine and Technology

Print ISSN: 2252 - 0708  Online ISSN: 2588 - 3925

~ Homepage: https:/jsmt.khu.ac.ir

The Effect Of Six Weeks Of Local And Comprehensive Corrective
Exercises On Proprioception, Balance, And Ankle Navicular Drop In
Individuals With Flexible Flat Foot Deformity

Marzieh Sekoniji

| Hassan Sadeghi?’

| Neda Boroushak?"“! | Mohd Sofian Omar Fauzee*

1. Department of Biomechanic Sports Injuries, Faculty of Sports Sciences, Esfahan University, Esfahan, Iran.
2. Assistant Professor, Department of Biomechanics and Sports Injuries, Faculty of Physical Education and Sports Sciences,
Kharazmi University, Tehran, Iran.

3. Assistant Professor, Department of Biomechanics, Sports Science Research Institute, Tehran, Iran.
4. Faculty of Education and liberal arts, INTI International University, Nilai, Malaysia.

corresponding author: Hassan Sadeghi, Hassan.sadeghi@khu.ac.ir

ARTICLE INFO

Article type:
Research Article

Q|

Article history:
Received: 2024/04/27
Revised: 2024/12/28
Accepted: 2024/12/28

Keywords:

Flatfoot, Proprioception,
Flexible Flatfoot, Static
Balance

How to Cite:

Marzieh Sekonji, Hassan Sadeghi,
Neda Boroushak, Mohd Sofian
Omar Fauzee. The Effect Of Six
Weeks Of Local And
Comprehensive Corrective
Exercises On Proprioception,
Balance, And Ankle Navicular
Drop In Individuals With Flexible
Flat Foot Deformity. Research In
Sport Medicine and Technology,
2025: 23(29): 253-274.

®

CrossMark

ABSTRACT

Introduction and Method: Flexible flat foot, or pes planus, is a common lower
extremity abnormality characterized by a flatter medial longitudinal arch, causing
the foot's sole to come into near or complete contact with the ground. This study
investigated the effects of six weeks of localized and comprehensive corrective
exercises on proprioception, balance, and navicular drop in female participants
aged 10 to 18 with this deformity. Methodology: This quasi-experimental study
utilized a pre-test and post-test design with 51 females diagnosed with flexible
flat foot. Participants were randomly assigned to two experimental groups (local
and comprehensive) and one control group. A navicular drop test was conducted
to assess foot posture. The experimental groups engaged in corrective
exercises for six weeks (three sessions per week for 30 minutes), while the
control group maintained their usual activities. Pre- and post-intervention
assessments of ankle proprioception, balance, and navicular drop were
conducted using a goniometer, the Sharpened Romberg test, and the Brody
test. Statistical analyses were performed using SPSS software version 26,
involving covariance analysis for between-group differences and paired sample
tests for within-group changes.

Findings: The results indicated that the experimental groups showed significant
improvements in proprioception, navicular drop, and balance after the
interventions (P=0.000), whereas the control group exhibited no significant
changes (P>0.05). Additionally, the experimental groups outperformed the
control group in the post-test assessments. Conclusion: The findings suggest
that a six-week program of corrective exercises effectively enhances
proprioception, balance, and movement performance in girls aged 10 to 18 with
flexible flat foot.
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Extended Abstract

Flatfoot is one of the most common lower limb abnormalities, leading to a reduction in
the medial longitudinal arch of the foot. This condition can lead to problems such as foot
pain, movement disorders, instability, and deficits in proprioception and ankle balance.
Flatfoot is defined as a condition in which the medial longitudinal arch lowers and
flattens due to the pressure of body weight when standing or walking. This abnormality
may be associated with excessive subtalar joint pronation, and several factors, including
weight gain, foot injuries, and musculoskeletal disorders, contribute to its development.
Flatfoot can have several complications. Individuals with this abnormality are commonly
at risk for foot pain, lower limb disorders such as patellofemoral pain syndrome and
posterior tibial stress syndrome, poor athletic performance, and deficits in ankle balance
and proprioception. Also, studies have shown that abnormal foot posture can affect gait
mechanics and lead to movement disorders such as limited dorsiflexion in the talocrural
joint and weakness in various foot and ankle muscles. Therefore, attention to the
treatment and management of this abnormality is of particular importance.

The aim of this study is to investigate the effect of six weeks of local and comprehensive
corrective exercises on proprioception, balance, and navicular drop of the ankle in girls
aged 10 to 18 years with flexible flatfoot. The results of this research can help identify
effective methods for improving proprioception and balance in these individuals and
assist corrective exercise specialists in designing preventive and therapeutic programs.
Methodology

The present research was a quasi-experimental study with a pre-test-post-test design,
including two experimental groups and one control group, conducted at the Faculty of
Physical Education and Sports Sciences of Kharazmi University. The primary objective
of this study was to investigate the effect of corrective exercises on flexible flatfoot and
balance in girls aged 10-18 years in Kashan city.

The statistical population of the study consisted of girls aged 10-18 years with flexible
flatfoot in Kashan city. G*Power software was used for sample size selection. Assuming
an effect size of 0.24, a power of 0.80, and an alpha level of 0.05, a sample size of 45

participants was deemed sufficient for the study. Considering a 10% dropout rate, a final
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sample of 51 eligible individuals was selected for inclusion in the study. These
individuals were randomly assigned using simple randomization to one of three groups
of 17 participants each: a local exercise group, a comprehensive exercise group, and a
control group.

Inclusion criteria for the study included girls aged 10-18 years diagnosed with flexible
flatfoot by a corrective exercise specialist and without pain symptoms. Participants were
also required not to be participating in any other treatment programs during the exercise
period. Exclusion criteria included a history of lower extremity injury, fracture, or
surgery, inner ear diseases and vestibular system disorders, problems affecting
balance, and physical disabilities.

To conduct the research project, informed consent forms were completed.
Subsequently, measurements of height, weight, BMI, flexible flatfoot, static balance, and
ankle proprioception were taken wusing research instruments. Following the
implementation of training protocols, the control group did not participate in any training
program and continued their daily activities. Exercise training was implemented in 18
sessions (6 weeks, 3 sessions per week, and 30 minutes per session).

Assessment Tests

The Navicular Drop Test, according to the Brody method, was used to assess flexible
flatfoot. The reliability coefficient for this test (R=0.80) has been reported by Mueller et
al. (1993) and Shultz et al. (2006). In this test, the participant sits on a chair, and the
height of the navicular bone is measured in both natural and standing positions. The
difference in height indicates the degree of pronation or flattening of the medial
longitudinal arch of the foot.

The Sharpened Romberg test was also used to evaluate static balance. In this test, the
subject stands barefoot on a flat surface with their arms crossed over their chest. The
test is performed with eyes closed, and the time to maintain balance, up to 60 seconds,
is recorded as the score.

The ankle joint position sense was measured using the ankle angle reproduction test. In
this test, the subject sits on a chair with the trunk-to-thigh and thigh-to-shank angles at
90 degrees. The chair height is selected so that the subject's foot does not reach the
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ground. The examiner then passively moves the subject's ankle to 20 degrees of plantar
flexion and 10 degrees of dorsiflexion. To eliminate vision, the subject's eyes are
covered with a black blindfold, and they are asked to actively move their foot to the
dorsiflexion and plantar flexion angles three consecutive times. The difference between
the target angle and the reproduced angle, regardless of their sign (absolute error), is
then considered as the position sense. A goniometer is used to evaluate the individual's
performance during the reproduction of the desired angles. For this purpose, the
goniometer axis is placed below the lateral malleolus near the sole of the foot, with the
stationary arm on the external fibula and the moving arm along the fourth metatarsal.
The study's exercise program consisted of 6 weeks, with 3 sessions per week for 30
minutes, supervised by a corrective exercise instructor. The corrective exercises
included local and comprehensive exercises. Local exercises were dedicated to
strengthening the intrinsic foot muscles and included movements such as great toe
raises and toe splaying. Comprehensive exercises included hip abduction and hip
extension exercises, which helped strengthen the gluteal muscles.

Subjects in the experimental group began the exercise program one day after the pre-
test. The corrective exercises were performed in 18 sessions of 30 minutes each
(including 7 minutes of warm-up, 16 minutes of exercises, and 7 minutes of cool-down).
The exercises progressed after 2 weeks with changes in position and number of sets.

The control group continued their daily activities during this period (table 1).

Table 1. Corrective Exercise Program

Exercises Weeks Position volume | Frequency per
Week
Warm-up 1to 6 - 7 min 3
Short foot 1t0 6 sitting | 15 reps x2 sets 3
exercises hallux 3104 standing
extension .
51to 6 | Single leg
toe spread
stance
doming
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four toe extension

Gluteal  muscle 1to 2 Side lying | 8 to 10 reps x 3
strengthening 3to4 Prone lying 2 sets
Hip abduction 5t0 6 10 to 12 reps %
Hip extension 2 sets

10 to 12 reps x

2 sets

Cool down 6 7 min 3

Statistical Data Analysis:

The data were analyzed using SPSS version 26 with descriptive and inferential
statistics. The assumption of homogeneity of regression slopes was not significant and
was met. Analysis of covariance (ANCOVA) was used to examine differences between
groups, and a paired-samples t-test was used to examine within-group differences.
Results:

The results of this study indicated that comprehensive and localized exercises
significantly improved proprioception, balance, and the navicular drop of the ankle.
Furthermore, analysis of covariance showed significant differences between the
exercise and control groups in these areas.

In the balance test, the experimental groups (localized and comprehensive) showed a
significant improvement compared to the control group. Also, regarding navicular drop,
both experimental groups had a significant reduction in navicular drop. These results
demonstrate the positive effect of corrective exercises on improving flat foot condition in
girls (table 2).

Table 2: Descriptive Statistics of Pre-test and Post-test Variables in the Comprehensive,

Local, and Control Groups
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Variable group Pre-test Post-test | P-value of t
the Paired
t-test
Plantar Flexion Local 11.21£6.82 | 6.32+1.95 0.005 3.229
Proprioception | Comprehensive | 9.43+6.59 5.66+4.09 0.007 3.097
(Reconstruction Control 9.05+7.19 | 10.09+5.86 0.088 1.815
Error Degree)
dorsi Flexion Local 5.17+2.37 3.60+2.15 0.000 6.076
Proprioception | Comprehensive | 3.76+2.23 1.83+£1.33 0.013 2.778
(Reconstruction Control 4.95+2.23 5.35+2.35 0.14 1.541
Error Degree)
Navi Drop Local 1.70+0.27 1.02+0.28 0.000 16.620
(cm) Comprehensive | 1.85+0.48 0.70+0.47 0.000 10.156
Control 1.50+0.46 1.33+£0.40 0.33 1.00
Balance Local 31.55+16.57 | 48.20+19.29 0.001 3.925
(s) Comprehensive | 32.90+20.43 | 46.64+18.83 0.011 2.854
Control 25.04+13.43 | 25.041£13.43 0.644 0.471

Discussion:

The results of this study are consistent with previous findings, indicating that corrective
exercises can improve proprioception and balance in individuals with flat feet. Improved
proprioception is considered a key factor in controlling movements and maintaining
postural stability. Additionally, strength and corrective exercises can lead to increased
efficiency of muscles and proprioceptors.

Research has shown that corrective exercises can help improve the function of intrinsic
and extrinsic foot muscles, resulting in better movement control and greater stability.
Furthermore, strengthening the gluteal muscles and other muscles related to the foot
can help improve the condition of the flat foot and reduce its complications.

On the other hand, the results of the present study regarding the effect of

comprehensive and localized exercises on proprioception were inconsistent with the
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results of some other studies. Possible reasons for these discrepancies may be related
to differences in the duration of training periods and the type of training protocol.
Conclusion:

Based on the results of this research, comprehensive and localized exercises can help
improve proprioception, balance, and navicular drop in girls with flat feet. These findings
can assist teachers and sports coaches in designing preventive and corrective
programs to improve the condition of the flat foot.

Keywords: Flatfoot, Proprioception, Flexible Flatfoot, Static balance, comprehensive

exercise, local exercise

https://jsmt.khu.ac.ir/
260


https://jsmt.khu.ac.ir/article-1-653-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2025-08-28 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

EVRV-T

() Sl ehpon s Jib ass [alS b oS el Glo sl S (Gl ol slagsslal o Smls 5 S
5 O3l s O 035 5L s 0 s Jub a8 0T 53 oS 35 e i nss Ol 4 Slo sl S
b S b s Job s bl tals s ole 4 () 55 e Sl s edal b (3101 035) o8 el b
oS Anies olpe (1) 3L i e S G ake d Sl i ptisn b Sl Ses 5 54 e sual Gilo
Ols La 158 (0 8) dzes Lad o IS ol b Slae Sl oWt 5 b sl 03y al53l dle (godane
355 ook Lile Sl el S R P O ST IS LINTF b VISP JPP R oot (pl 4y Sle sl 31 &St s S
Sl ol o b e has o 5 Dol 50 2l 5 hnd 3555 0 Ses (Al L e mul e 5 Sl- SSUS
SV (@A) Lsls 0L 5, el Sl 5 b ab e Cands O ol s akaily ool esdhe (VD)
CMae e 5 b sl s s iad LSS Jade 53 ASIE ess IS Casdone Ll S
00 Ll o 3 330 cnl 53 o sboml S gtome L oS 3L o 5 5655 JU 28T o 5 S 2l

ol s i B s s i el (S e ) e T s e bl ) 0o
2058 Il sl L ¢ 53 ¢ 5 S3L SMae (V) T s w5350 SRl s lagls 0ad ol 0
G oS e B s A el O 5 o See (AUSS s By LaeiS ST (o) s
Cind L OT) Wsbn oo b 5 53 Khae S02S Jlms con sl glaedins i (s s S
5Ol Rl s S Sl sll 35 8 o s Sl 5 A5 e 5D @ Ol Jeade e slaalae
Shais 0555 Oae mmen LOF) sl Cews w0 e gledlas sime 05 S L Olg e |y 5 Saes
ol s Shes S ol Slgmaal o Sas 5 0kiSSH oS SIS 1 (koS53 DA Jal (S )
1S ol S o e M Sl 4 SaS 5 O (55 00 4 SaS W (slag g e« adge DS sl ol
515203y S 203 2 3 i el Sese 33 08) Wpd e i s Sl (gl S (slols 131 5o
ond 2555 38 5 253,08 (SINLL W e Sos st a1 el (S pl Sl S ]
0NN 5l 13 e s o 5 ol 53 all

gl 03 O & 58 e Lok Ol 5355 oo eslinul Sl okl sla fy (6 n i STy (s 6l SN Dol
S s LWl Cands 53 i Gisb Sl e Slaians i b Al il it Sk e i 33 ST
AU el 5 sl ST mlaw bis g SMlae glas il 53 i Gkl el b e b eSS s
V) 3500 dalas 8 5 Il o el 3 5 20108 e

1 . Pronatin

https://jsmt.khu.ac.ir/
261


https://jsmt.khu.ac.ir/article-1-653-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2025-08-28 ]

YEL &Y 5 5lowd ¢ Pgmglomns 893 ¢S )9l g owijyg b > g3y

My Slo b S shls 335 WS 31 ol s g 55 BB Ssls 05 5 pas aallls baly pes 5o
38 by daled po b b S ghils sl 3l 4l Glo sb S 4 S 1S S s 4 (1Y) Liles S
Al JAS 5 Jols (Job e plralr s 4 oS asn 50 OUes 5 s e s Sin
Ol Olesh st 5o 5 ol S e 5 Ol Al e S L S B oS R sl Ol s
OA) b e

Carss 3l ST S 0 S5, jba &5 ol S o s -~ Sedbl (635,5 l ege SS e e
s el @ OF b 5 SOl il o cilyn b oo slaodi S Bls 03 b OBl Las s el
dl) SO glaedi S Jold wil mas slaedi ;S b st e Jate SlSbl B3l g (55
5 Sl ) b s (38 s el 5 Dlas S53) dhas (T e slaall T3S Tl
2 oS ole a5 apd folis Candy 5zl DU Bl 5 OS> J S Sol hes e it (el
L slap i 5 Ble (S > (sla Sl sl 55 agn Sl (slas U 51 (SO Olseas 0K 31 ledbl ol U]
53 el ol a2l i 1 S b aS Glo b S L000) L e Jled 0 otipd ) S5 5 e 303
(YD) 058 by e as oo 53 I o ol S0 oDl s a5 ol )l (6015 ol
Aed arlge b des o 2alS L Olo sl CiS 4 s 313l e

osliiul &S > 28 e S el sla sl ile JW 8 gla gy ) e Ol s S Oleys
ol (T 305 Jl e sladalom 4 Cand (620 SUlge ¢ o35 sbaaktlte Slidiss bl 4 553
S Gl 33 Sy ss el 5 b Dl el Joli & Sl SIS Sy e (VYY) O
S ol odd (650 Sl s Cmse Dby el ol a8 sl Ol @l:j YY) LS SIS 5 s Sl b
Gl U o a (YY) OLes 5 L 5 S sslinal 53l (g lwal 55 shte 40 Sly s ol 31 Ol e
Sl o sl 0l T gl wastls  Glo gl S shls 331 sl 5 b il ¢ as o 535 2 SO
gl oS s s basl opl bl ol by (YD) Gl ol ey 350 Sl uite 3 S Eel DUl
S o5k wogh o Ohae s Sles 5 s JalS 4 e Skl Glo b S (golmal s Sl
ol 22 L Lles S sl ke gla s Sl 5 ditees (golmial ) o e JLs 4 Sladllas 1 (5 ke 05 4!
Ll oo solmaal cpl aSal 5 Lisd oo VS0 L3l 5 ol e o S50 4 e palr 5 b e DLy o S
2oy sl Sl UL Al adlas cpl cpdie das 13 S0 Co |y Ol s S el
Jolss 5 s o s Sl oo Sla i alelid s Wl e aallle ool ol i3l Ul 5 s o
Aas 13 aesie 5 Olidse HLitl js 1 (g Sledib

1 . Ruffini
2 . Pacinian
3. Golgi

https://jsmt.khu.ac.ir/
262


https://jsmt.khu.ac.ir/article-1-653-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2025-08-28 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

wbwigig y

QUAS TS v g g3 )

oo o e S 8 s el o8 5 b Ol lseslt b b eSSl e
bl anslr 255 13 b 5 s se il oK 5 pske 5 Sl a5 ash
Dle s S eslinal b sy il Glo gl S L OLAS Ol gt LA BV Ol el (e
S adlae (sl oSS 5 60 §sazme 53 0y 0 Wl mlan 5 v Ar Ol L0 YE a3l 5 5 L G*Power
2555 Sy oY Ll s daly o5 L8 0) OBSES 0 ghon Ve s Ol 2 S K50 Ly dd el el
Sl ped 03,8 Jold S o, 8 W ooy ST 55 (iS4 3) eslu dolad Oojpma 5 L Obil sy ass o
gt o3l B3lal O gonr (gle Bilal Lad 0l Wy JES 0 S 5 melr Sl el 058 (ad g
(randomizer.org) — Cow asl p SaS L (55 gl asl o 3l oslinal b1y golad jacass g 5 (g5
0 pyos e Blid b GlaasliSL 5l ladpad Sl )3 ;850 18 Guosd o liasl 51 (S b s 5 S e
Al janesd J S S sl 0y S s 4 d esliid Laass gilellgs ¢l el g w el JIg L
OS> jaasie yasii a) Olo b S Ll VoA e lls Ol (Rash 4 s, slaslae
Jols s Glaslns 5 (T8) cpped Jsb 53 S0 Glas aal s 53 03,558 5 5 555 wdle 05 (Dol
A 5 S3kas e P 5 Sl 28 Glaglan (Sles plll ol b (SaeSs ol il
b b S wals sl e b (S S s o Slilan (e g 3 D3l S G
aaloy e b Il 2ok sl gl (Y0) ds 4 Sl 55 Sl e 53 jetes e pde (Sl el folie
o 5 bl sl 5 cilanie Bl sl S BMI o ls (55 8 (5,5 o311 (6l e A ST & 50
05,5 3 S 1l ol b S5 alesl lses S e s S eslinal iass clajlnl 5L & s
) auds YA s d&j)jutgjd.mbﬁda:ﬁ;w6&;4\.«34{)&.&\,\3@#@\3){ Sde ol ys d xS
S epss cpl pladl 51 ey ol 03 5 () Jsi) (YY)delps [l a (alds Yo andr o 5 azin 3 awdsr ¥ cazin
A Ll O3l s 68 o3Ikl slaslpl Oles 3 b

S9b Sl (5 w50 31!

Grodoe Vo5l o 3D (ool By 4 DYSG L Ol il s 3l s Uil L S e S
R=0.80 ., (Y++) 0LKes 5 0l 5 (044AY) 0Ken 5 Jgo Jawys Osa3l opl LU oy ad eslizd
b S sesl Il il e sl b 65 1 255 85 0T Oady Jeo Sy 38 sk ol sl ool s 5158
O e st 5L G0 b Cands 03 e sl U1 (65U Ol sl i1 s 1S Ll el
33 8 S0 ol ssb 4 U35 &S Gl Sa eslil Carndy 55 1 Ll e LS 0 (5 S eIl L 4z n

https://jsmt.khu.ac.ir/
263


https://jsmt.khu.ac.ir/article-1-653-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2025-08-28 ]

ASJ...AL'& LSJL’ sl Q‘ﬁ.ﬁ b C,\.:Mj 9 Lﬁ‘ L}‘b 63[.' CLGJ)\ kJ)L’I?—‘ C.‘,\.ej§ CJJ}«J é;u)‘)\." J\J\OJ\-«JJWELI
.(2) &;m‘ UJ}ML{‘L))LLM{J J‘)Jﬂ)bt.idl?‘.} LSS}L w}é QM&JL@QM}J{‘)‘MZ‘A oMJQL:.d

ééjﬁu:))@g}laﬂégg){d;bj‘uu‘.\ o)uk}g}

(Gt JOl5) S guog y sl JOlod

SL oS osb a dil e SBlo mlan g5, M 05 Gosa3] O 3 & Wil b Conds bals Ol (]
S0 ol re S bt L ples e gl iy Sl sl L B oIS e LI ol sl 1 I
e S om0 el At Olator L O3l b 3,8 e o3 bl b wls g5y o S 5w
b Jslad 03,55 ob 43l 13 BT By Cmd g 05 e 53 o8 lsal sliad 8l o IS 4 ey S Lain
05,5 5L s andd 3l e s 055 e wile plales s 53 b e 4 S L s Ll Olge a4 AS
b s ol il GEUSer 5 e o e e SRleT bl ol 4 b s b 65 8 dagis
(YD) 5.5 oS /W= VUL s Oladir

b oo oS > Cud

3303 a3l al 53 s e el b e a3 (3lasl S Sl e fade Condy o (S s3I0 e,
Sl G168 4 Jdo plil ki e Jtis 555 2L wss &0 Bl b Ol 5 0l L e sbiss oS sle S
LS a3 Yo 1 3131 (sl e b b Do po 4 0iS aiylae e e el & SSgel Sl S S 300 e
sl iy o G Ly sims O gesl Olatir i3 051 ot 31 Sl e 30 S 3 s Ve g 2SS
g a S LN 5 S s shlas a1 3 sl b sk a4 B s i e il OF 515 355 e 4t
el codle 3.5 ot 55 O 1y ek (3l sl 5 Baa asly o sl g L el Jise b 4w

50 SLlss bl o= 53 58 5 Shes ol 6l (YY) 8 o B 55 Cundse o Ol 4 (Gllas L)

https://jsmt.khu.ac.ir/
264


https://jsmt.khu.ac.ir/article-1-653-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2025-08-28 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

oo 2 Sl s b S Sonp ol S8 s el S e S pl gl a0 S e sl rels S 51 s
(Y4) s S r‘)’\:«%/\/'\

905 JSSg

&Jﬁrﬁw*" CJ)LEJ;,}U“ *4.5.:.;)‘“' QDJQM)JWJJWVJW-\QMMI.&[?- ;.buu.‘"ﬁjajmuj.:
335 s X 05550 VU 5l K LS ool OMae Cu st Gda b b0 Ol ad
5 oSl s Sl el ol el Dl el el Slo s 53 Sl le 03,51 VL 5 L 03 S ol S kil
)‘J&)}J&)‘dfﬁv’a);du&;‘}nji(YY')JJﬁL;awﬂQM%}EJMWdSJJL&M‘%
J.ahicg_é))lSc\.g&ﬁJL;LaUJfL;\ﬁSKM\QLL._{JAS.VUJJM'\QJAQQQJ‘JMUJ{:)UQ}A)'TJL%
2 (055 5, adds V ‘C‘b.'L.’.J oy Sl el aids VN aadsl 05 S D§ aads V) glands Yooads YA
Gla 53505 1SS 5 o slins 5 (adse oo 03,5 Sla goge3) Camds 5o oks b oazin ¥ 51 e gy el
J.'...‘.\Jé.ﬂ;ub\UJJ}JMQMJJJJSo)J?cOTQQU}M.(\ J)J}-)(\i).bbjs@f;ﬁ(cab&fdoj;
-v\-_’J;‘ﬁ‘\i'Y JLAJJQL;[SQ&MJ@JJU“,JK}LAQSF Qﬁ[f)bf}b‘&gf CJL%)A.?)LSJQLJG
..,\JJ..i.}C)Lﬁ-quUa.a)'\:\J,.é\j\ws@.a}JJJ..iJ..,o'l;-Q}}lf):)x:;djlgwohi]délﬁ\dbﬁﬂfé\

el SIS Dl jad asl N Jgd

S ik b e — b t5ss
' il L 050

Y BSCRY (B po> 5 Jol azis 23 Dby S

Co ¥ e eslr 3 p cin G 250 055 5L

0zl os Slas

L 05 Sl S

Sl 05 L

Y DS BA sle woddlt o> 5 sl anda Sl el by e
o Y PSS @ eyl polex 5 p o anin ESILl o
ST B (i 5 oy 4z S|
< ¥
SLSSAY B
< ¥
v iV 1 03,53 o

https://jsmt.khu.ac.ir/
265


https://jsmt.khu.ac.ir/article-1-653-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2025-08-28 ]

YEL &Y 5 5lowd ¢ Pgmglomns 893 ¢S )9l g owijyg b > g3y

Lodls 5 boT Jukoxigas 32
blaal 5 oy DLl 5 SPSS il o 5 YU w5l eslinal b da byl 5l edd of 5 sdalmsey Sl
Ul San gl 0 0sa3l 51 s baesls w38 O3 Jleg sl Sgs s Dsesl 3l LAE oS 5 45
2R e oS Sl ol GL S el sty S D S5k SKen (2B o n Glp 5 A eslind
ot SKen (5 S S Ol e ey il e Jlslias 2700 (lsliae e 53 b g S5 o oK
S8 e Sl ol oo a3l 5l w58 b o Sl a4 e b Cledd Soles 05 S
03 olsbine mhaw A3 eslinal g5 5 Osa3] ) S Das ol Bl Hske 4 s A5 S eslinal b oy S

s a4 S L s e/v 0 b gole bs 5 S sS W5 o340 Ll Gads ol

badl
Sl site i o5 o1 OLE S el s WY sled s 53 WediSES L3 035 o o &2 bsrpe ML

..3)‘.,\.;Jﬁ}é}\bWQ)woJ;Mﬁ)JQKm;ﬂSJﬁGw}Qj}cJ}

s o5l Kol 3 gus liasin Y Jsdr

P value J xS 058 S ge 0,5 oS JUES)
W V00, YYEAPA VOV AAEY Y ¢ YOV, Ve EAAT (e ila) 26
ALY £ONVIEV )Y §YVeks b8 §£7,0A%V,) ) (¢ SAS) 835
WY VW AALY EY VYLEVEY VA \YAEEY FA () e
YA 22.46% 2.63 21.46% 3.68 C/YY » ¢5548) BMI

(@

D38 et Glp s A eslinal ulls S Jdow Ogesl Sl eslinal 3se g sed Glresd S ) o sliten
sl S s Ol 51 ol s s S eslial s kg e Oyl Sl ey S o sl
i aglis 53 P lae 15 S s b ASIs 3 e e 350 3 ol Wl an slaes S S sls OLES
(P=0.000) o35 Jlskine J 25 05,5 b xd o 5 ol 03,5 SlaiuSiba o sl o8 355 o odalin baoy S
03,5 4 Sl ol u o3 0,8 50l 030 Sy s 5L S 31 OLE s 05051 (e (7 )bt )
osb 4 S e S LAl 3 agn cnl 5 o sed eslinul 300 05nd 53 a 4S50 e bland iy J S
spbge ilanie Gl 5L S hls 33l s piSllsl 5 iS ss hes e 3 Gl (5lolas

(p=0.000)

https://jsmt.khu.ac.ir/
266


https://jsmt.khu.ac.ir/article-1-653-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2025-08-28 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

2> S 5 s Slees S o rad Ammlie 53 sls 0L e Sl sS s s Ol 51 ol il
(p=0. 00) .o 3l (golsbne sl KU b O o 00 glaos S aglin 53 izmen 5 (550 31 ine 5,50
Goered 038 53 5Sle 055 5 ml 4 ar s b oS o Ol i 03] S pmes (F ojled Jsa)
Lo sl a8 25 g0 a8 8 e b 03 8l Cd ol 05,5 50s 025 55 mly 5 JAS 058 & e

L(++ v P=0 5,15 5 gy ilans Ol b S glyls sl 8l 5L ;ﬁ)scab.- Sl el i s sls

JQL";)LS)UQ“WJEWJML;”)JJWWLSU‘}?)J 6\fd;zb§d_dwli)lbsufj@ufdjb

MIFREH e F Sl o s e &
Solobias Slas e @351 Slay e
e P=0.000 | Y. yav OANV N+ \ OAVY + AN LRV
+,0\V P=0.000 | o:,)aq gos,v\1 ) g0s,v11 RRANEYtHW
O g3l ey
0NV P=0.000 | o:yas v,4+94 | Y,4.4 b cal
* YA P=0.000 | Yo, \YV | (¢AYL 88V | AN IREAY Jdslas
©¥va P=0.000 Ve, ¥en gv,07¢ Y AN YA AN RPN
A m\% P=0.000 | v Y YYY AT Y Y£0,10) REANERtA Y
05,5
Ve P=0.000 | yv)y\o Y AQA Y 0,VAQ 6ot sl
+YVA P=0.000 4. Yy WYY ANV Y Y| Yive,<ve Jslas
= = - Y AYA 1A% 1FY AL AN RPN
- - - q,.YY 2% £YE,044 REANERtAH
o
— — — SN A% ¥,en 9L sl
- - - Y4y, rav £V [ 4vgY0) Jslas

https://jsmt.khu.ac.ir/
267


https://jsmt.khu.ac.ir/article-1-653-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2025-08-28 ]

YEL &Y 5 5lowd ¢ Pgmglomns 893 ¢S )9l g owijyg b > g3y

ol 058 3 Jolas ine (:S0le o Ui 1 OLES e S 1s5ST Jeboni s 525 Ol 51 ol b e
5L a8 5ls OLES wdnd O3] imeen (Vo led ) (9=0.001) .l 035 Jlsbins J 58 05 S L a5
S gh 53 oS 2y e bl i RS sS4 Sl e b s S 0ke 005 VL
Slo gl S glls sl sl ssg Gl (ool Lae psb 4 IS 05 8 L aclie o Jhass cnl s eslind
gt 5 ek (P0.623) 555 Jhalins ndse 05,5 5 ol 055 S0l oy W8 (pomes 258 or ilanie
Sl lime M) Cilanie Gl sl S Sls 3131 Jalad 53 sale 5 ndge 058 A6 o 5 350 o 4 S
Jsdor 53 O s oS s esliul r a3 5 Ogesl 51 (258 Oss Culis 8L slie & pman 5 s

el 35 OLES £ 0 ledt

Jﬂjﬂyuebéua‘gﬁ)a &A)ﬁ L;L\ﬁf:&:«ﬂ Qf)fﬂjdf)fﬂwj LsLhd.a}LI:f. J}J}

t Oga31 P lie 0sa51 Oyl iy o35 L e
Paired t-test
¥,YYq Y Y, 40+ XY TAYENY Y ey e e
AREY SR ¢,0440,11 11,0414 ¢ Y b At
YAV L AA OATEY 04 ALE-TIY J xS sl 4> 5)
(st
1,0V e ARVEA AN YYvEoe \V a0 e e
Y, VVA Y ) YrEy AY AR ZEA AR = iSIs s
Y,08) e Y Yotoyo YYYEE.40 J =5 slas 4 53)
(st
Y,y R ©YAZN Y CYVEN Ve S 0 &6 il
yeN01 e LEVEL Ve LEAEY A0 g (e s5L)
Y0 oYY EE AN a Vit WY J =S
Y,ayo0 e 14, YAEEAY \1L,0vEYY J00 ) Jslas
YA0L AR VAAYEET L ADRAE AR KT =l (456)
V) e \YLEVEYO, & \YLETEYO, 8 J =5

-
VoA Ol s (63U Sl 5 ol das e adse 5 el Dl el s (5 ) addlles cpl 51 G
> Sk e tge 5 el Sl e oS 3l 0L walllee cnl il sy cilaae Glo gL S lls JLa
S b e Jesie g5lasl sllax Sl EalS el sl Gils b S (ghyls O mts (650 il 5 Jsles «ies

auwuww}C_;.w|J‘f‘élﬁ@Jﬁuww}bﬁaMJdmgﬁjﬂ)@b—QlﬁJqﬁwu,:ml

https://jsmt.khu.ac.ir/
268


https://jsmt.khu.ac.ir/article-1-653-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2025-08-28 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

Caad Condy 1 AT Olge & des e 5l (FO)Cl &S > J 58S gl Saele Dbl 5l g iS5
55 plmedl slml o 5 0dd 0l (655 0 s s 4 ol ) (655 L s LA ps alad e s Ol e la
SIS (RS s 03 S5 0 3 e D i (hes o PN 50 55 S (M350 0 (S 2 sladly
SF S a8 s S 92 8 235 o0 (S e JES 53 Pl 4 e ol 5o 5 250 s ol
o @ ODAL o 58 s Sl 4D s 5 Sl b Ol D s Gl (658 el
L.S‘MQU@:):a.,\;.;Sq,Sjisl)éltglgG,oﬁy)ﬁ&plfﬁyjclzc)tgﬁSJ\JQLJZJNUM
SLas 5 SL FONTAY) 0as 5 i J5 (FEOLKas 5 K (T 8) Oan 5 (S350 il
3l as e oS L3S 18 L3 5 S 5 Saism 3l Slsen (VYY) 0L Kes 5 Sl ()
S e sy ol bl sl Sl Sl el dlesl 31 13 J S s S 5 om0 058 sl sl Jal 5 st
3 0505) U ol S5 s o 5 ey DU LIS 25 05,5 00530 5 350 e S Sl el )
S Saise s Aol Gla b S Shasy s ODKes 5 Sk (MY YY)l sl J 1S ey S
eoman s S eslitl mdge s el Sl a3 5l 5l anlllas 53 Ll (1Y) S eslizad sl 5 )08 Sy el
st Silatos Sl ol plasl 1y Glo gy S (sl 3131 s o oS L5.8 J51E O 5 e S
Sle @l b e o S35 rde s ol Dl el U e Sl adlls il Sos gsm 5L (MODZSL
IS Gls Ol 53 s e 3 bl Esl olileys Slo e a8 il s OUT ccills Slpsan 0L
G s S e)s3 Oles e 3 sl 4 Ol e 1 ba (ALl ezl Y (V)50 es Lo sl
Bl i s G cpl 5o s a3 IS Canle o Sl L 5 ol aalllas 5, S

s o Slaedi S 51 S oS SIS (5 slapll s (IS5l sl i b 1 o Sl T oS ol s Ol
Dgh e e pib g e Wl Gl OOSES 4 e OBl Dol Jaled sl 4 LlS e
Sl o ol Ol Sl s (S 4 85 el 0L (TA) sk plnil Sliisd 53 Cpmes
.;;ﬁ@6;,@6;,t\xtjgwdjsgwéux;jng&b&

5 SWn @B L G Glaail (mdse 5 melr (e esss SO LBl Ll Jal O35 Jls e RS
s ddidsy 5 (80) O60Y) OLea 5 JuSL BIS ((F2) (YYF) OLKan 5 LUK (FA) (Y4YY) ol Ken
Siletleser 5 Jeged (G008 Ol el 5l S0 dals Sl Vs ez 5l g e (8)) (OVE00) OLSes
S 5 slaplll (golge 55 JI RalS ( Mae glaS s K (8Y) Sop 5 Slil A5 (S > slasss
LBl (e S5y G Lol std Ol (5Ll e glac e s S s oolas Sales S51550
B Joahe JES 5 oS Aisu o sy 1y Joahe Comds o S 3 ol ol Sl el Slae

.;ﬁﬁa@\d:bd:ﬁqx\yw%u}\}g&ww:}ﬁj(ir) 3,08 gl

https://jsmt.khu.ac.ir/
269


https://jsmt.khu.ac.ir/article-1-653-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2025-08-28 ]

YEL &Y 5 5lowd ¢ Pgmglomns 893 ¢S )9l g owijyg b > g3y

35 gnt OS5 SISl gl L ol 35 2 ol Dl s 30 e ol s il S (55
ol et LYs 555 as sl basl dole 5 lsliae 3 smg sl Esl ol Sl a3 oS il s OUT L(84)
Ao 355 G 3 (T0YY) 0L 5 (SU g 313 Sl o el Oloy Se 5 3 4 Ol n | La Bl
Slo Gl S Ghls 33 bl dslas oS s S 58 s OF stls bl Jslas sl (ol Sy el
Jols 3 g ol e >Nl Sl a3 Sl SBae 55 el bl Salen Slad 45 Ws S Ol 5 S3L 5 sg
S gle 0e3l Gl L1 ol Lol Jiass dbea 50 ((V60Y) OLKen 5 JUSL obIS (Fy) ol o3 5
35 Sobolae jsb 4 Mol Sl el o5 G Il @ sl Jaled o8 Wsls OLAS 5 Wisls Sl 3 ) 2 5 50 i
et G o5l sl bazin T b ol Sl a3 45 L5 S Olo e 01 K55 opl (1Y) el 03 S 10
Slp e mae Gla s ol ol 515 LS DL5L ) GU el ol (S e o pans o Losat SSlas
JAS (a4 she 5l (S gl Olals Gl bs A bl (55 0 s pRen 4 (aee s el JLo)
(V) 53,8 Jslas Gl 5 S s solmaal ool 4 o 5 35T s b SE 4 1 L 3

Ve Bl sl S s Ot Y0 Sl e 3 e 5 B RS ol e mls s s
2 8 SHlae S WS LS (TYY) OLes 5 wls g 3l OLE ) ol 5 adse (i atin
Comdsn 530 @S 53 et MBS (pas 5338 e M Jib B Sl e b e Sl
SISzl S Ol L3 (YY) Wjls 055 Jeow g3 Shes ol Jgb 3 3
f@)b}l@&LAMQOJ{OJ‘JJAJOJJMJJJJJSJ{‘WﬂlﬁM.JJ‘JQ&.&SJ,«)}L&))W&E
S 6 0nlias) Al S o Wil ) Ul 5 e i Syl Sl (80) 3515 1) age 5B Ol 5y
Cpdd il Bl baS W S 55158 s iasn o (VoY) Ol 5 SLL uiaeen (E1) O Cardy S 5 L
s anl mals (ob il plis )l Ol LS Ll alS 5 Dby el dgb 5o L oasl oS s S0
azin 0 4 Jblys (Y0Y0) OG5 oS 5 (YY) 0L 5 o (EV) ol 0ld Dol b S sl Go b o
5 osS (BA L8E) s Olo b S ghls sl 5o VK0 il 5 Dol ssmp o pe Syl Sl S
O 5 e STl 4 e Wl eyl sdil o DVLae N 5 ins oS W S Oy (YY) Ol s
(ropeeeSl) IS oz (89) 50K H L i s G Llg e oS 358 Sl by ey 5 St
JU ol 5 paShasl Sl 58 aew s b CaaaV) i 5 Ol aSTasl 55kiS 055 ot b (L seins o goko
Sl B8 wolas Cins (89) 335 o Ogalisp 2l 5 o8 (Il Carge sy JU St 5 i
b e Sl JUIS slaalas sdoe 03 S5 535 o0 b i SR Ol ke D i
Syt 5 NS o0 ol 1) KES ooy pedtens b b 4 JWIS Sae o (nlil XS e 15 00l
(84) AS o SS LS o

https://jsmt.khu.ac.ir/
270


https://jsmt.khu.ac.ir/article-1-653-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2025-08-28 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

3,5 0le L )i 36 sl il 5 Jsls «das o L5 e 455 Dol Sl a3l a0l 550 o
e 3oy tl ol S b S 5 Lo b Sle ¢ S5 O otlae lae cupi 5 oLl (S S
Gl 0,8 sl 5 oL Rl 4 e Cl Ses fazmen 53 b O 0315 5 Kalers 5 i s
asls Gllae sl o Sle SEalS w53 5 Jade gla ok S 5 (31 plil 5 SDhae S3) SMae des
35 S 4B U5 o ol agh sl Bl @ a5 L (00) 558 b e Jemie e e (RS 5Ll
& s M Yl Sl Bl e e S o S e b ge Dl ed a5 el Dl el oa S
Sy oS 3l Ol aallae cpl s pl edle 33 S OS5 5 83l s ol @Ml S, 2l e O
ol ol l oS 558 Sae JEi-Jsb daly spe 10 Ssle KU b sed g 53 8 55 el S 3l
S Cow Al dae S o b 5l Cnl 0l el 30 Sae 4 eas Sl S35y il
ool (o) ,\Y)J;@Q)Mjm&@oi_;;“@u Sl s ey wle s ks oS S5 L wlsl
2Bl Sl B e 5 ol Il 4 Colg p &S AS e sl ) SSsee slasls, Sl e sl
(S sk (O )35 o e S3lse Dose LSl IS slaS emes 5 e 5 ST Al D e
ot Skt 2 S U A 5o 5 S SWS L OVl ol 5 Sl a WIS b s el Dl
§5 33 A3 S 358 e o SA555 S o Slue (Aoos Oledae 4l byl axdls OB 55 55 Slo sl

Ao les ealaal 5 4 6\& Slaal gl S

Il sbosdgusw
e 05 Ddedds Ol s SLsol sl cal SKee atis RS i 3 s sbCs e ol G s
Al mi S o0 Olecde sl Sladlas 3 558 e slguin 10 sl JISL z b S35 Jslas (as
55 s dlgdy 5 (Il WSaan 5 OS = e sa e oKiis O gmmen syl il 51 eslisl pde tps
S 5 e Ol andllae cpl s oSl Calg 53 5 eslinl 2ty (6 Sl 33 b slajlpl 5l el Sl
s sy ol Dlallae 350 e slgty (pioman (ol 6355 4 Bl S 5 i T 033 3l e Sl e Sdme

sl axils (K 0l 0y93 sed Sl KL O s

& 5 Ao

53 V5S35 sl ee o 63500 o Voim] adn 5 el Sy el ol anllles S el
5 oldas doy o tagn cnl s edaliansa mlt e SU plply 058 e Blo sl S @ M Ol
o b Szl Sy Mol 5 (6 Sy g 53 b 5 el Dl ed sble S SIS e B30 Ol e
X,

https://jsmt.khu.ac.ir/
271


https://jsmt.khu.ac.ir/article-1-653-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2025-08-28 ]

VEL £ 0,lond ¢ pgmaglonns 8593 559l 9 (#3519 b 33 Lidg3

References

1. Aenumulapalli A, Kulkarni MM, Gandotra AR. Prevalence of flexible flat foot in adults: A cross-
sectional study. Journal of clinical and diagnostic research: JCDR. 2017;11(6):AC17.. DOI: 10.
860/JCDR/2017/26566.10059

2. Fakoor Rashid 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.. https://doi. rg/10.22077/jpsbs.2013.37

3. Ueki Y, Sakuma E, Wada I. Pathology and management of flexible flat foot in children. Journal of
orthopaedic science. 2019;24(1):9-13.. https://doi. rg/10.1016/j.jos.2018.09.018

4. Butterworth PA, Menz HB, Urquhart DM, Cicuttini FM, Pasco JA, Brennan SL, et al. The association
between obesity and foot pain: metabolic, biomechanical or both? Journal of Foot and Ankle
Research. 2015;8(2):1-. doi: 10. 186/1757-1146-8-S2-05

5. Haendimayer KT, Harris NJ. (ii) Flatfoot deformity: an overview. Orthopaedics and Trauma.
2009;23(6):395-403. https://doi. rg/10.1016/j.mporth.2009.09.006

6. Hamstra-Wright KL, Bliven KCH, Bay C. Risk factors for medial tibial stress syndrome in physically
active individuals such as runners and military personnel: a systematic review and meta-analysis.
British journal of sports medicine. 2015;49(6):362-9. doi: 10. 085/1062-6050-51.12.13

7. Boling MC, Padua DA, Marshall SW, Guskiewicz K, Pyne S, Beutler A. A prospective investigation of
biomechanical risk factors for patellofemoral pain syndrome: the Joint Undertaking to Monitor and
Prevent ACL Injury (JUMP-ACL) cohort. The American journal of sports medicine. Y+ +3;¥Y(Y 1)) 7-Y) . A
https://doi.org/10.1177/0363546509337934.

8. Buldt AK, Forghany S, Landorf KB, Levinger P, Murley GS, Menz HB. Foot posture is associated with
plantar pressure during gait: A comparison of normal, planus and cavus feet. Gait & posture.
2018;62:235-40. https://doi. rg/10.1016/j.gaitpost.2018.03.002

9. Buldt AK, Allan JJ, Landorf KB, Menz HB. The relationship between foot posture and plantar pressure
during walking in adults: a systematic review. Gait & posture. 2018;62:56-67. https://doi.
rg/10.1016/j.gaitpost.2018.02.026

10. Sahrmann S. Movement system impairment syndromes of the extremities, cervical and thoracic
spines: Elsevier Health Sciences; .Y+«
11. Bayiroglu G, Pisirici P, Feyziodlu O. The effect of different subtalar joint pronation amounts on

postural stability, function and lower extremity alignment in healthy individuals. The Foot.
2024;60:102123.. doi:10. 016/j.foot.2024.102123

12. Clark M, Lucett S. NASM essentials of corrective exercise training: Lippincott Williams & Wilkins;
Yoy

13. McCormack AP, Ching RP, Sangeorzan BJ. Biomechanics of procedures used in adult flatfoot
deformity. Foot and ankle clinics. Y+ +);7(1):YY-Y2 DOI:https://doi.org/10.1016/S1083-7515(03)00072-X

14. Feger MA, Snell S, Handsfield GG, Blemker SS, Wombacher E, Fry R, et al. Diminished foot and
ankle muscle volumes in young adults with chronic ankle instability. Orthopaedic journal of sports
medicine. 2016;4(6):2325967116653719. https://doi. rg/10.11YYY237VY V) #70YVYa/VY

15. Holmes A, Delahunt E. Treatment of common deficits associated with chronic ankle instability.
Sports medicine. 2009;39:207-24. DOI: 10. 165/00007256-200939030-00003

16. Muhsin MAA, Ghazwan A, editors. The Impact of flat foot on the Clinical Measurement of Foot
Posture and Dynamic Balance. Y:YYIEEE Jordan International Joint Conference on Electrical
Engineering and Information Technology (JEEIT); Yovy: IEEE.
DOI: 10.1109/JEEIT58638.2023.10185761

17. Rome K, Brown C. Randomized clinical trial into the impact of rigid foot orthoses on balance

parameters in excessively pronated feet. Clinical rehabilitation. 2004;18(6):624-30. https://doi.
rg/10.1191/0269215504cr7670a

18. Birinci T, Demirbas SB. Relationship between the mobility of medial longitudinal arch and postural
control  Acta orthopaedica et traumatologica turcica. 2017;51(3):233-7.  https://doi.
rg/10.1016/j.aott.2016.11.004

19. Im B, Kim Y, Chung Y, Hwang S. Effects of scapular stabilization exercise on neck posture and
muscle activation in individuals with neck pain and forward head posture. Journal of physical therapy
science. 2015;28(3):951-5. https://doi. rg/10.1589/jptsYA/401.

https://jsmt.khu.ac.ir/
272


https://doi.org/10.1177/0363546509337934
https://doi.org/10.1016/S1083-7515\(03\)00072-X
https://doi.org/10.1109/JEEIT58638.2023.10185761
https://jsmt.khu.ac.ir/article-1-653-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2025-08-28 ]

Research in Sport Medicine and Technology, Volume 23 - Issue 29 / 2025

20. Lephart SM, Pincivero DM, Giraido JL, Fu FH. The role of proprioception in the management and
rehabilitation of athletic injuries. The American journal of sports medicine. Y34V;Y8(V): V- Y.
https://doi.org/10.1177/036354659702500126.

21. Gross KD, Felson DT, Niu J, Hunter DJ, Guermazi A, Roemer FW, et al. Association of flat feet
with knee pain and cartilage damage in older adults. Arthritis care & research. Y«));7Y(V): ¥¥-ayvy
https://doi.org/10.1002/acr.20431.

22. Brijwasi T, Borkar P. A comprehensive exercise program improves foot alignment in people with
flexible flat foot: a randomised trial. Journal of physiotherapy. 2023;69(1):42-6. https://doi.
rg/10.1016/j.jphys.2022.11.011

23. Yalfani A, Bak S, Asgarpoor A. The Effect of Eight Weeks of Selected Corrective Games on the
Balance, Proprioception, and Changes in the Arch of the Foot in Adolescent Girls With Pronation
Distortion Syndrome2023;13(2):113-26. . oi: 10.32598/ptj.13.2004/),

24. Khodaverdi Zade M. Effect of Comprehensive and Local Corrective Movements in Correcting Flat
Foot Deformities in 12-8 Years Old Boys. Student Sports & Health Open Researches e-journal:13-
9:(1)3;2022. https://journals.sbmu.ac.ir/soren. doi: 10.32598/irj.18.2.937.1

25. Bian R, Jia G, Zhu L, Ainiwa A, Dong X, Wang H. Factors influencing the flexible flatfoot in
preschool children and analysis of the effects of orthopedic insoles. .Y+ Y¥ DOI :

26. 10.7507/1002-0179.202402140

27. Yim-Chiplis PK, Talbot LA. Defining and measuring balance in adults. Biological research for
nursing. Y+ ;Y (¥)..YY-¥Y) hitps://doi.org/10.1177/109980040000100408

28. Iris M, Monterde S, Salvador M, Salvat |, Fernandez-Ballart J, Judith B. Ankle taping can improve
proprioception in healthy volunteers. Foot & ankle international. Y:Y+;¥ (YY) ).7-1.44
https://doi.org/10.3113/FAI.2010.1099

29. Kaur B, Kaushal K, Kaur S. Effect of cryokinetics on talofibular ligament of improving
proprioception of the ankle joint among sports person having ankle sprain. Indian J Physiother Occup
Ther. .0-YA: (YY) Y;Y Y4, DOl Number: 10.5958/0973-5674.2019.00069.8

30. Olsen O-E, Myklebust G, Engebretsen L, Holme I, Bahr R. Exercises to prevent lower limb
injuries in youth sports: cluster randomised controlled trial. Bmj.
Y+ a0,V (VFAQ).¥¥4 hitps://doi.org/10.1136/bmj.38330.632801.8F

31. Dehner C, Heym B, Maier D, Sander S, Arand M, Elbel M ,et al. Postural control deficit in acute

QTF grade Il whiplash injuries. Gait & posture. Yoo AYA(Y) AN Y
https://doi.org/10.1016/j.gaitpost.2007.10.007
32. Richie Jr DH. Functional instability of the ankle and the role of neuromuscular control: a

comprehensive review. The journal of foot and ankle surgery. Y::);¥(¥)..0)-Y¥.
https://doi.org/10.1016/S1067-2516(01)80025-9

33. Shadrach JL, Gomez-Frittelli J, Kaltschmidt JA. Proprioception revisited: where do we stand?
Current opinion in physiology. Y+ Y);.A-Y1:Y¥. DOI: 10.1016/j.cophys.2021.02.003

34. Suzuki R. The Effect of a 7-Week Strength and Balance Training Program on Navicular Drop and
Proprioception in Excessive Pronated Foot. .Y+ + ¥. https://doi.org/10.1016/j.jomt.2024.02.023

35. Sekir U, Yildiz Y, Hazneci B, Ors F, Aydin T. Effect of isokinetic training on strength, functionality
and proprioception in athletes with functional ankle instability. Knee surgery, sports traumatology,
arthroscopy_ Yo ~V;_?\°—\ 0:?0? DO| \RVAK) 'V/SA-' YeAav e Fov VPV

36. Golchini A, Rahnama N. The Effect of Systematic Corrective Exercises on the Ankle
Proprioception in People with Functional Pronation Distortion Syndrome. J Res Rehabil Sci 2018;
14(6): 366-74. doi: 10.4103/ijpvm.IJPVM_303_19

37. Ghorbani M, Yaali R, Sadeghi H, Luczak T. The effect of foot posture on static balance, ankle and
knee proprioception in YA-to-Yo-year-old female student: a cross-sectional study. BMC
musculoskeletal disorders. Y+ YY;Y¥()):.0¥V https://doi.org/10.1186/s12891-023-06678-2

38. Manafi M, Shojaedin S, Solieman Fallah M. Compare the Effect of Exhaustive Activity on
Dynamic Balance, Joint Mobility and Joint Proprioception Ankle Women with Flat, Hollow and Normal
Feet. Journal of Safety Promotion & Injury Prevention. 2022;10(3). Doi: 10.22037/iipm.v10i3.38537.

39. Yulianti A, Indarti BYH, Rahmadanti RA, Ma'rufa SA, Lubis ZI. The Effect of Strengthening Ball
Roll Exercise on the Static Balance and Flexibility in Children with Flatfoot at 7-¥Years. KnE Medicine.
YAYYIYVP—AY— AY DOI: 10.18502/kme.v3i3.13514

https://jsmt.khu.ac.ir/
273


https://doi.org/10.1177/036354659702500126
https://doi.org/10.1177/036354659702500126
https://doi.org/10.1002/acr.20431
https://doi.org/10.1002/acr.20431
http://dx.doi.org/10.32598/irj.18.2.937.1
http://dx.doi.org/10.7507/1002-0179.202402140
https://doi.org/10.1177/109980040000100408
https://doi.org/10.3113/FAI.2010.1099
https://doi.org/10.1136/bmj.38330.632801.8F
https://doi.org/10.1016/j.gaitpost.2007.10.007
https://doi.org/10.1016/S1067-2516\(01\)80025-9
https://doi.org/10.4103/ijpvm.IJPVM_303_19
https://doi.org/10.18502/kme.v3i3.13514
https://jsmt.khu.ac.ir/article-1-653-fa.html

[ Downloaded from jsmt.khu.ac.ir on 2025-08-28 ]

VEL £ 0,lond ¢ pgmaglonns 8593 559l 9 (#3519 b 33 Lidg3

40. Engkananuwat P, Kanlayanaphotporn R. Gluteus medius muscle strengthening exercise effects
on medial longitudinal arch height in individuals with flexible flatfoot: a randomized controlled trial.
Journal of exercise rehabilitation. Y+« Y¥;Y4():.aY doi: 10.12965/jer.2244572.286

41. Kazemi Pakdel F, Sedaghati P. The effect of corrective exercise on the foot posture and balance
in female karate athletes with flat foot. Journal of rehabilitation medicine. 2023;12(1):114-131.
doi. 10.32598/SJRM.12.1.9

42. Roshandel Hesari A, Sabbagh Langeroudi M, Nazzari R. The impact of an exercise on static
balance of freestyle wrestlers with flat foot. Journal of sport biomechanics. 2022; 7(4):250-
259. Doi: 10.32598/biomechanics.7.4.252.4.

43. du Plessis R, Dembskey N, Bassett SH. Effects of an isometric exercise training program on
muscular strength, ankle mobility, and balance in patients with diabetic peripheral neuropathy in the
lower legs in South Africa. International Journal of Diabetes in Developing Countries. Y+ YY;¥¥(Y):v-voY
DOI: 10.1007/s13410-022-01068-1

44. Zouita S, Zouhal H, Ferchichi H, Paillard T, Dziri C, Hackney AC, et al. Effects of combined
balance and strength training on measures of balance and muscle strength in older women with a
history of falls. Frontiers in physiology. Y:Y+;)Y:714.37 DOI: 10.3389/fphys.2020.619016

45. Lynn SK, Padilla RA, Tsang KK. Differences in static-and dynamic-balance task performance
after Yweeks of intrinsic-foot-muscle training: the short-foot exercise versus the towel-curl exercise.
Journal of sport rehabilitation. Y+ Y;Y(¥)..YY-YYV https://doi.org/10.1123/jsr.21.4.327

46. Mulligan EP, Cook PG. Effect of plantar intrinsic muscle training on medial longitudinal arch
morphology and dynamic function. Manual therapy. ARRRIA ) FARFA AN
https://doi.org/10.1016/j.math.2013.02.007

47. Goldmann J-P, Sanno M, Willwacher S, Heinrich K, Briiggemann G-P. The potential of toe flexor
muscles to enhance performance. Journal of sports sciences.  Y:)Y;¥)(¥)-¥V¥
.YY DOI: 10.1080/02640414.2012.736627

48. Park D-J, Lee K-S, Park S-Y, editors. Effects of two foot-ankle interventions on foot structure,
function, and balance ability in obese people with pes planus. Healthcare; Y:Y): MDPI.
https://doi.org/10.3390/healthcare9060667

49. Kim JS, Lee MY. The effect of short foot exercise using visual feedback on the balance and
accuracy of knee joint movement in subjects with flexible flatfoot. Medicine. Y:Y+;33(VY).e)4Y7.
DOI: 10.1097/MD.0000000000019260

50.

51. Koh E-k, Weon J-H, Jung D-Y. Effects of activation of gluteus maximus and abdominal muscle
using EMG Biofeedback on lumbosacral and tibiocalcaneal angles in standing position. The Journal of
Korean Physical Therapy. Y+ ¥;Yo(7)..7-¥ 1)

52. Najafi M, Shojaedin S, Haddadnejad M, Barati AH. Effect of eight-week corrective exercises on
the activity of involved muscles in ankle balance strategies in girls with lower limb pronation syndrome.
J Rehab Med. Y «YA;¥(Y):.Av-vY DOI 10.22037/JRM.2018.110812.1546

53. Schoenfeld BJ, Ratamess NA, Peterson MD, Contreras B, Sonmez G, Alvar BA. Effects of
different volume-equated resistance training loading strategies on muscular adaptations in well-trained
men. The Journal of Strength &  Conditioning  Research. YO FYA(Y ) VA=Y .4,
DOI: 10.1519/JSC.0000000000000480

54. Schoenfeld BJ, Ogborn D, Krieger JW. Dose-response relationship between weekly resistance
training volume and increases in muscle mass: A systematic review and meta-analysis. Journal of
sports sciences. Y+ V;¥o() 1) AY-) VY. DOI: 10.1080/02640414.2016.1210197

https://jsmt.khu.ac.ir/
274


https://doi.org/10.12965%2Fjer.2244572.286
http://dx.doi.org/10.32598/biomechanics.7.4.252.4
https://doi.org/10.1007/s13410-022-01068-1
https://doi.org/10.3389/fphys.2020.619016
https://doi.org/10.1123/jsr.21.4.327
https://doi.org/10.1016/j.math.2013.02.007
https://doi.org/10.1080/02640414.2012.736627
https://doi.org/10.3390/healthcare9060667
https://doi.org/10.1097/md.0000000000019260
https://doi.org/10.22037/jrm.2018.110812.1546
https://doi.org/10.1519/jsc.0000000000000480
https://doi.org/10.1080/02640414.2016.1210197
https://jsmt.khu.ac.ir/article-1-653-fa.html
http://www.tcpdf.org

