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Extended Abstract

Background and Purpose

The medial longitudinal arch of the foot plays a vital role in children’s daily physical activities by
providing support and shock absorption during movement. A reduction or complete loss of the height
of this arch is commonly referred to as flat foot, which can be classified as either flexible or rigid (1).
Early identification and intervention for flat foot are crucial to prevent long-term complications.
Untreated flat foot can lead to biomechanical imbalances, causing destructive effects on the leg, knee
joints, and other lower limb structures over time (2).

Various non-invasive methods have been proposed to correct flat foot, with exercise playing a central
role. Traditional exercises such as toe flexion and towel gathering primarily activate extrinsic foot
muscles like the flexor digitorum longus (3). Recently, the Janda short foot exercise—also known as
foot arching exercise—has gained attention for its ability to promote proper foot positioning. This
exercise stimulates the mechanical receptors of the skin and joints, enhancing ankle proprioception
and intrinsic foot muscle activation, which are essential for arch correction (4,5). Additionally,
kinesio taping has been shown to improve proprioception and muscle function through sensory
stimulation without restricting joint movement.

Given the similar mechanisms of action of short foot exercises and kinesio taping—increasing
intrinsic foot muscle strength and enhancing ankle proprioception—this study aimed to investigate
whether their combined use produces superior improvements in the medial longitudinal arch of
children and adolescents with flexible flat foot.
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Materials and Methods
This semi-experimental study employed a pre-test-post-test design involving 36 children and
adolescents (both boys and girls) aged 8 to 12 years diagnosed with flexible flat foot. Participants
were randomly assigned to two groups: an experimental group receiving the combined intervention
and a control group with no intervention during the study period.
Baseline assessments included measurement of navicular drop—a reliable indicator of medial
longitudinal arch height—and ankle proprioceptive function. The experimental group underwent a
six-week intervention consisting of a short foot exercise program performed three times weekly,
combined with Kkinesio tape application. The kinesio tape was applied at the end of each training
session and remained on the foot for 48 hours before removal; taping was reapplied after a 24-hour
break. The control group did not receive any specific treatment.
Post-intervention measurements of navicular drop and ankle proprioception were conducted for both
groups. Data were analyzed using analysis of covariance (ANCOVA) to control for baseline
differences, with a significance level set at 0.05.
Results
ANCOVA results revealed a significant effect of the intervention on navicular drop (P < 0.001) and
ankle proprioception at 20 degrees of plantar flexion (P = 0.02). After controlling for pre-test scores,
the experimental group showed significantly greater improvements in both variables compared to the
control group. The effect sizes, represented by partial eta squared, were 0.28 for navicular drop and
0.16 for proprioception, indicating that 28% and 16% of the variance in these outcomes, respectively,
were attributable to the intervention.
Although the decrease in navicular drop within the experimental group from pre- to post-test was not
statistically significant on its own, the difference compared to the control group was significant,
underscoring the efficacy of the combined intervention. The control group showed no significant
change in navicular drop over the study period, emphasizing the importance of including a control
group to account for natural developmental changes.

Table 5-The results of covariance analysis to investigate the effect of the intervention on the

change in the navicular drop score and foot proprioception (n=36)

Variable Sm(l)l;ces sum of Df mean F P eta squared
change squares square group
. group 4.63 1 4.63 12.66 <0.001 0.28
Navi drop
pre-test 214.50 1 214.50 586.74 <0.001 0.95
Proprioception  Group 0.05 1 0.05 0.03 0.86 0.00
(10 degrees of
dorsiflexion) pre-test 74.41 1 74.41 46.59 <0.001 0.59
Proprioception group 13.83 1 13.83 6.37 0.02 0.16
(20 degrees of
plantar pre-test 58.83 1 58.83 27.08 <0.001 0.45
flexion)
Conclusion

The findings demonstrate that a six-week combined intervention of short foot exercises and kinesio
taping effectively reduces navicular drop and enhances ankle proprioception in children and
adolescents with flexible flat foot. This combined approach leverages the benefits of intrinsic muscle
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strengthening and sensory stimulation without restricting joint mobility, making it suitable for
continuous use.

Given the short duration of the intervention and the significant improvements observed, this method
offers a practical and non-invasive option for early correction of flexible flat foot before structural
changes become permanent. The results support the incorporation of this combined technique into
clinical practice and preventive programs aimed at improving foot biomechanics and reducing the
risk of future musculoskeletal complications.

Article Message

Our research introduces an effective combined method—the use of corrective short foot exercises
alongside kinesio taping, which does not restrict joint movement and can be worn continuously—that
significantly improves medial longitudinal arch function over a short six-week period. This combined
intervention can be recommended for correcting flexible flat foot in children and adolescents,
particularly before permanent structural changes occur in the foot’s architecture

Keywords: Flexible Flat Foot, Short Foot Exercise, Kinesio Taping, Navicular Drop, Ankle
Proprioception, Children, Adolescents
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Figure 3 - Method of Teaching Exercises for Better Understanding of Foot Doming Technique
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Figure 4 - Short Foot Exercise Program
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Table 1- Program of short foot corrective exercise in 6 weeks
30 005 O g 90,5 p )5 oo RUCROES T |

. .. . 1,55 [ Lo el ol
dls y uuu g laz! Caw yp ):ri’ oles o cands wj u’r“
4530 el S B Training =
Warm_up & Cool-down at Rest Duratlon/Repetltlon Set Condition Short FOOt
Start/End of Each Session ~ Between Per Set Exercise
(min) Sets ()
Alls Coumog jo J | s
5 (min) 10 (S) S gy, T
5 (min) 120 (S) 15 (R) 3 Seated on a Week21 and
chair
ool Coms o 9 P A2
5 (min) 10 (S) LsS 59, el
5 (min) 12063) 15(R) ’ Standing on Weeks 3
both feet and 4
ooliws] Curdg 5o 9 poiy Lian
5 (mi) 10(5) Seay e
5 (min) 12069) 15(R) 3 Standing on Weeks 5
one foot and 6
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Figure 5 - Method of Applying Kinesiotape
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Table 1- Descriptive statistics related to age« heightc and weight and body mass index of subjects in two
groups (n=36)

S 0o sl 059 oSlae RIS
2 pS9kS) (#5545 (o g5l ) () g ool 5 03,5
(&2 y0 350 Mean Weight Mean Height ~ Mean Age (Years) .~ Group
BMI (kg/m?) (kg) (cm) M=+ 3SD
M + SD M + SD M + SD
20.10 + 1.21 40.89 + 5.33 134.06 + 7.40 10.67 + 1.23 18 JAs
Control
20.09 + 1.80 38.56 + 7.16 138.56 + 9.05 10.17 + 1.24 18 7

Experimental

2 Ban lbs (5luil ol b e (e > g 530 2Ol (gla yite Jlne Blzl g Silee Jolis ¢ sogi Lol b

el ol ALIY Jgaz 55 Gge3lm 9 g3l Oloj 99 59 9 (275 9 JAS 09,5 99 50 (42,8 con

1. Shapiro-Wilk test
2. Levene’s test
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Table 2- Descriptive statistics related to navicular drop score and foot proprioception of subjects in two
groups (n=36)

(oiasdd LM az jo ¥e) ((yasdd cwyg0 4z y0 Y+) &9t sl oo 0rsf
Proprioception (20° Proprioception (10° Navicular Drop Time Group
Plantar Flexion) Dorsiflexion) M + SD
M + SD M + SD
19.83 + 2.83 10.03 + 2.82 13.83+1.72 OF O
Pre-test JiS
S50
20.42 £2.43 10.67 = 2.50 13.81 + 1.95 OF5lo™ Control
Post-test
19.75 + 2.97 9.42 + 2.46 14.31+3.67 o7
Pre-test S
19.14 +1.34 10.25 + 1.11 13.50 + 3.09 O3l Experimental
Post-test

32 o )lagS Jelos (yge3] 51 eolaaal b eygasl iy 50 addsl (slacslis (28,5 515 50 L daog )5 (s gl (s loline
G298 SR Sl (Ko ol )l 5 el lssS el slaadgshe (igly Sled b (a5l bl I iy 0
A gy Shrgmg i ae3] 5l eolatul b (5,8 i (nl el ciolej] (sloog,S 50 aosls o Jloy ¢ Judos ol 5o
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by 09 o100 51 G (2,25 5SS 09,8 55 50 5 Wi pled gl Shigmg s a5l 0P lade qmlis sillas
A8 ol paabosl glallas og Sl (2,8

M=¥F) Shulojl slalhs g Jloyi o)y 1y Sbig—gmld o903l @l =¥ Jguzr
Table 3- Results of Shapiro-Wilk test for normality of experimental errors (n=36)

JAS 09 S & 09,5
Control Group Experimental Group o
P c)LoT P a)LoT Variable
Statistic Statistic
0.072 0.906 0.108 0.916 BT
Navicular Drop
shes
0.074 0.906 0.086 0.910 (Sl wygo 4z )3 ) +)
Proprioception (10° Dorsiflexion)
(shes o>
0.132 0.921 0.139 0.922 (oS3 Ll a8 ¥-)
Proprioception (20° Plantar Flexion)

BY o,leds 18 098 F¥ ylimso) o o )9 b lalllas anlibad



ay ool (WP 22 i S g D98 Oy (Wl (1 p0d (e je T (o 2

lollas il ylg adgyio (o) p gls b oolitul (o) ge3l 5l e ctalel slallas wil)ly (Kot (o) 2 Sl Crizmon

M=¥7) cdalojl glalhs (il )ly SSen 51y o9 o905l @S -F Jou
Table 4- The results of Levene's test for the homogeneity of the experimental error variances (n=36)

Variable

P df2 df1 F

L sgb <l
Navicular Drop
s
0.32 34 1 1.02 (iSLs g a2 )0 1 +)
Proprioception (10° Dorsiflexion)
shes o>
0.69 34 1 0.16 (opieSLs LM as 5 Y+)
Proprioception (20° Plantar Flexion)

0.40 34 1 0.73

(N=YF) L (Hos o 9 96 0 y0d il g Al lio T (o) 2 e (il ylgeS Jolowd gl -0 Jgor
Table 5-The results of covariance analysis to investigate the effect of the intervention on the change in
the navicular drop score and foot proprioception (n=36)

G 9 ] Lo
3 SNl & goxo &
S5 a4z o Ub_._._g
i P F ©l)gdxe o Sl e
PaErtt;aI Mean ‘Sdf) Sum of SO%;CGS Variable
Squared Square Squares Variance
< 035
0.28 . 12.66 4.63 1 4.63 s i
0.95 = 586.74  214.50 1 214.50 o5l Nt Dl
0.001 Pre-test
0.00 0.86 0.03 0.05 1 0.05 55 et o
Gr_oup (S8 g jgo a0V +)
0.59 N 4659 7441 1 74.41 o3l Proprioception (10°
0.001 Pre-test Dorsiflexion)
0.16 0.02 6.37 13.83 1 13.83 e e
Gr_oup (raSUs JLdly a5 V)
0.45 < 2708 5883 1 58.83 oslo= - Proprioception (20°
0.001 Pre-test Plantar Flexion)
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Table 6- The results of Bonferroni's post hoc test to compare the mean of control and experimental
groups (n=36)

SRS o2 oile D98 .y e
Reduction P . . .
Mean Difference Comparison Variable
Percentage
tﬁ")"u "3)f 7LJ)"“5 °5Ji (e
5.59% <0.001 0.72 Control Group - S35 =

Experimental Group NEWHEUIET? DI

_ _ a0 V) Bas >
75 09,5 ~J 7S 098 ’ s o,
3.09% 0.017 1.24 Control Group - (rasls Lk
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Gl (asds Loy a0V ) b go Bes o 9 (S9b Sl ol as 0 5 ouds hawd sla oSl auslie & Jgoo o
Yo agly ,0 hadd) doc s g P<:/-+Y) (gob al i @ﬂ:eJ}SOg;BQwJMO@ ol s el oo
5,15 092 (6 lolie BT (P=17- 1Y) ((anSUs LLOM a0

S5 4 g v

S L Uz s g G0 (Al (Jsb (w98 cemiSy S92 Dyed iy Glezen Sl oy p Bua b ol GiS
o bolyen |y D8 &jad o ped Sl (goumie Sladod cwl ool plxl JL VY B A cw o5 5o alasie Glo L
Logos Loy 2 (ol ol 13,5 )15 aalllan 3190 leSas (3 p03 Sl Sl 39 50 100, o 2 (oalo (G35 b Sl 5o
ool (o) izren Sanl 0uld plonil (llgz g 9 (U095 0 (polie DLaEZS g 0092 35 peite VLS )5 (S 03
g2 00l plnil (> jsbay 13 i3S 5 D58 D)ed (el lajes

Slo b i ol )3 (Mol slagy yoi b olyon 4z g Qb 4z oo 5SSl atee) 10 09290 Dlidod (pizeen
Foo ol Sl i Lol pad b Jais O jsods |y codg jinS 5l eolatwl coldllas 51 & wlaiils  Ladlin gl
aS Cubls gz il Olykas aie ol Ho ol by asles SO 3155 ol sl o (S aS Jb o aslaisls
Slaes Qs 1) fiay (o) 4 5L

T o o> st 5 b Sed il DMlas Lol 5 S0 ,20) Qs S 5 ©98 Dysd (n el ailie il 4 axgi
SIS Eaoge ool sl azals ol & |y oy Sl Wlszy s, 59 ol lezan oslil 45w e ools Jlozs! ol
(sl (i £ jilisS o ke 31 ol s ibgiy nl (Sla s 5 5| o9 3 ol ol s (sl 5 Vs

BY o,leds 18 098 F¥ ylimso) o o )9 b lalllas anlibad



b e Igb (WD 2 g S g g8 9 (Wl (2 ye loje 5l (o) 2

PR S P 9 fge (D9 Glore 4 Sendlei o (o) (nl il g Jloliae ©j90 50 el Blo sl S LS
S b yme i o bl yiig by atis A Ske 4y il A (liiow

(omizrad (P 1) by (g hloboe ialS (g9l il (S 09,5 4 s 0y 05,5 p0 aS ol lis Badew gl
ol P=2/oY) ogy lolins J 7S 09,5 b duglite jo oopiiSUS JLUD azyo Vo aygly 50 ()25 09,5 )0 b o (es >
el glazin 7 ooy o3k )3 by, (nl (555 Sl s

Soodl 5 7S 09,5 4 S Lol g 1 Ketix (yge3lm 9 9edlin Ol (9225 09,5 )3 5ol il ralS 4z S
Oseilom 53 b 2l (e S5 098 50 oS el ol Gados cul jo S0 dzg BB asSS g 18,65 (6 i
Slgie 3530 ol 9905 oline yeeis ol Lol ezl alS (VWAYEVIVY) gasl fhons 4 Com 3 VY/AIEN/A0)
Ol 5o el ST gy Bl S 5l (S s s LA 1) (0,55 09,5 LS )0 S 05,5 S92 D g0
A5 50 L ofagar sple) CBAS & g oo Gl b yite FI S GBU (025 09,5 4o eddeamlive Dk (G g4
13 (b g8 JSa5 ploj o)y L LS & oS 058 o iz Sloj Sumnl (l laS3ga3T (o 03, 285
oS Az g (w03, cnl o Ly

(V7)) Sl s 1) ol UJIT&..MQ (YO) adl o lasl Sl g0 yo b &S wed b5 JSis ‘\‘;n Sl
Jo ol biles,S (5155 (FA) (Sl @ 558 JgSoly 5 T Js2568 9 (FV) (S cetin b i oy 1) o] Ty 5 (Jiligo
Gt sl yenie Sl azmes asl (ploj iS5l L0 &5 (Bl (Jsb g8 Dol ¢ 0y2 05,5 p0 aS ols plis Lo gido

] 039y

J5S 09,5 90 Ol (uSilee (o (5 lobime S yg03T i 1 7S 51 o aS ol oL ukioe LS ol pegde
S 45 a2 o0 (LA E9050 (nl o oumline ((paSU8 LDy 4z )0 Yo aysl o L) (dhos m 905lm 10 27 5
5 0903l i Sy0 g S il Mae Cogls by e dhes > S5 o FRN/ICEN LS LBl Jeb wgd o
el o.)yl.;@aamcws

Cillae ga> U (V) Wlos, S 5,055 Sy e ple b oS )5 Sygo 0 b emrog Ol g Bes u> Sguge yo |y Q—l
ST D a5 sy S, 5 Gl 3, 51 i ] el b e ol aiza 30
5 g 1S oS 5 0550 0 (YoVY ) L Se g kel Jawgi (6,500 Gudod (opl 5 ogdle canl Liwl oo «(VQ) Wlos )5
4 Wlgi oo (o255 gy nl 5 ol plis (S o (omae wdy S g b pidgn b JLAT B (068 0n el
(F) sl yor Lo dsdllas b a5 00 oolaiwl b (pidgp oMol jo S50 alslane 5l cise olgie

Gl e S8 iy oy y0 g aian £ oligS Dokl s g, 90l (6108 Sl izl jo az gy LB OIS Ko
N g VA ey ar (SSE U jgdome 09,5 pitie slp paSI8 )LD a2 )0 Ve aygly) ee o g 59U 4

1. Magee

2. Henning

3. Wolf &Donatelli
4. Forriol

5. Pascual

Y 0yl 18 098 AF¥ ylimmo o oid )9 b lalllas anbibad



RULSEPTORIIrs 1

[P FREWCRP P HIOU/JFCH JUS S JUUES 35 IS PN NPV S5 I VIO | GOV [ R CR TRV R A P U SRV GO
el 0393 09,5 3o Jawgs

GRS 9 088 Sed el 5l ey oaliiul Jb sl (6l aSal Sl sl o 8y pazie (Shig s Lo 5eiod caly o
5 OB995) (g 03, tal )3 5k sl (sl (g, 90 cnl Al pgd 285 18wy 0590 (2Dal B9y Ko lgieas
2 Sslolime S ilgs oo g8 yads a3 b g S S5 a5 0l GLiS 5wy )5 eoliil lojes & g0 (Uls sl
S (5 50655 (loj Dok 13 (2,25 05,5 55 Dy Ayl pges Bl ails sz gl o (05T ) chlanie Slo sl IS
A ol Sladzd Ko a

D)9 (o3 Gloges osliinl 45735 Lo Ol o ey Slalllae 5 GBS (nl gl (bl (e o 0 (nlple
o Cony | ity 555 5 b S 51 SNt sl ae o 225 3 e oS b i 15 5 3
5 085 50 ofugy wilanie Slo sl S Sl ol sl celie goliiiay (Dol (a5, S plsie 4 Wlgie e
255 158 solatwl 5,50 o blgzss

Ao ply

Cosgiomn ool 9% 45 ise a8 5 Dol et S esliial im0 Bpnay Sige S5 by S 35
S8 oy 9590 aan £ e olisS loy Do [0 g, ol el solasl LB aels YT O jgoa (Jolas gl oS >
3 oI55 55 o3apes ccilania Blo sl S 2ol (sl IS8, Slyie &y S 5 sy ol Slyse il 25,5
Aok osla Fy b S e g Sl Dl e 4SSl b by o0 S slgaiog o blggs

S 309 g S

Sl den g laal) wslol (e 5 Sloxj sl s oo p3Y 395 o] Bime 5 0392 (6550 Al jlasd 5 Lol allis
Aled Slo ;08 5 i ailesons widg lu, )b Gtz ol slrosls (5)9laes jo a8

G (2] 890 50 Se5 SIS, 90

03, ) w80l il iS5 Ds8 yed Sl el Sl Glages ealitul (i wingt (Dol (29, Su Lk sl sl b
dglio o (a0 #) o slyzl olisS oy Do 5 Cote gl b Beiods ol (iza 05 (Byma |, (llszgi 5 (5055 i
ol g, S (Gl o plol in b azan A jo (g, 90 ol 5l alaS ja gl o)lse el jo a8) Cldllas oo L
13 & gy s

Crtey Slaiagh asllls 5 o ol plowl Lol ipogs sl Blo sl IS (gl (ol Sl po3 el b (e 4z 51 e
JB azels VF o) S Olsie 4 i (o5 4 Bimd cnl el b izren ad e RIS () e
2 e ol Sl a3 LS )5 e JaSe Sy g eBlo sl aS IO L ol 3l (gl oolil

BY o,leds 18 098 F¥ ylimso) o o )9 b lalllas anlibad



av ool (WP 22 i S g D98 Oy (Wl (1 p0d (e je T (o 2

© o~

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

&b

Evans AM, Rome K. A review of the evidence for non-surgical interventions for flexible pediatric flat feet.
Eur J Phys Rehabil Med. 2011; 47:69-89.

Hogan MT, Staheli LT. Arch height and lower limb pain: an adult civilian study. Foot Ankle Int.
2002;23(1):43-7.

Nikolaidou ME, Boudolos KD. A footprint-based approach for the rational classification of foot types in
young schoolchildren. Foot (Edinb). 2006;16(2):82-90.

Anbarian M, Marvi Esfahani M. Comparison of some clinical variables of lower limb in female students
with flat feet and natural foot structure. Res Sports Manage Motor Sci. 2012;2(3):11-8. [In Persian].
Farahani A, Kayvan Sh M. Exercise therapy with emphasis on flat foot and spinal deformities. 1st ed.
Tehran: Asre Entezar; 2011. p. 28. [In Persian].

Kordi YA. The evaluation and prevalence of foot problems among Iranian students using alfoots company
scanner. Health Sci J. 2014.

Emami M, Emami S, Mohammad HM. Prevalence of flexible flat foot in male children. 2005. [In Persian].
Alter JM. Science of flexibility. Champaign, IL: Human Kinetics; 2004.

Graham EM, Jawrani TN, Chikka A, Ogres JR. Surgical treatment of hyperpronation using an extraosseous
talotarsal stabilization device: radiographic outcomes in adult patients. J Foot Ankle Surg. 2012;51(5):
548-55.

Sokhanguee Y, Sokhanguee M. Flat foot of flexibility. 6th ed. Tehran, Iran: Harkat Now Pub; 2006. p. 45.
[In Persian].

Saeki J, Tojima M, Torii S. Clarification of functional differences between the hallux and lesser toes during
the single leg stance: immediate effects of conditioning contraction of the toe plantar flexion muscles. J
Phys Ther Sci. 2015;27(9):2701-4.

Wong YS. Influence of the abductor hallucis muscle on the medial arch of the foot: a kinematic and
anatomical cadaver study. FAI 2007; 28(5): 617- 20.

Headlee DL, Leonard JL, Hart JM, Ingersoll CD, Hertel J. Fatigue of the plantar intrinsic foot muscles
increases navicular drop. J Electromyogr Kinesiol. 2008; 18(3): 420-5

Neumann DA. Lower extremity: ankle and foot. In: Neumann DA: editor. Kinesiology of the
musculoskeletal system: foundations for rehabilitation. 3rd ed. St Louis: Mosby; 2017: 595- 652.

Janda V, Vavrova M. Sensory motor stimulation. In: Liebenson C, editor. Rehabilitation of the Spine.
Baltimore: Williams & Wilkins; 1996. p. 319-28.

Spanos S, Brunswic M, Billis E. The effect of taping on the proprioception of the ankle in a non-weight
bearing position amongst injured athletes. Foot (Edinb). 2008; 18(1): 25-33.

Macdonald R. Taping Techniques: Principles and Practice. 2nd ed. Oxford: Butterworth-Heinemann. 2004;
pp: 80-150.

Kase K, Tatsuyuki H, Tomoki O. Development of Kinesio tape. Kinesio Taping Perfect Manual. Kinesio
Taping Association. 1996; 6(10):117-8.

Vadivelan K. Comparison of Foot Taping Versus Custom-made Medial Arch Support on Pronated Flatfoot
in School Going Children. Int J Physiother. 2015;2(3):491-501.

Wang JS, Um GM, Choi JH. Immediate effects of kinematic taping on lower extremity muscle tone and
stiffness in flexible flat foot. J Phys Ther Sci. 2016;28(4):1339-42.

Zarean Shirvaneh Deh E, Mousavi Sadati SK, Daneshjoo A. Study of effect of corrective exercises with
and without taping on the balance and pronated foot of female students aged 15 to 17 years. Middle East J
Disabil Stud. 2022; 12:86.

Brody DM. Techniques in the evaluation and treatment of the injured runner. Orthop Clin North Am. 1982;
13(3):541-58.

Fakoor Rashid H, Daneshmandi H. The effects of a 6 weeks corrective exercise program on improving flat
foot and static balance in boys(In Persian). J prace Stud Biosci Sport. 2013; 1(2):52-66. [In Persian].

Y 0yl 18 098 AF¥ ylimmo o oid )9 b lalllas anbibad


https://pubmed.ncbi.nlm.nih.gov/21448121/
https://pubmed.ncbi.nlm.nih.gov/21448121/
https://medrehab.sbmu.ac.ir/article_1100174.html
https://medrehab.sbmu.ac.ir/article_1100174.html
https://medrehab.sbmu.ac.ir/article_1100174.html
https://medrehab.sbmu.ac.ir/article_1100174.html
https://journals.sbmu.ac.ir/index.php/soren/article/view/38680
https://journals.sbmu.ac.ir/index.php/soren/article/view/38680
https://medrehab.sbmu.ac.ir/article_1100006_177d195ca5bb67ce8e499b866e8c2e90.pdf
https://medrehab.sbmu.ac.ir/article_1100006_177d195ca5bb67ce8e499b866e8c2e90.pdf
https://www.itmedicalteam.pl/
https://www.itmedicalteam.pl/
https://www.sid.ir/paper/105832/en
https://books.google.com/books/about/Science_of_Flexibility.html?id=KSRMnwEACAAJ
https://www.researchgate.net/publication/229090327_Surgical_Treatment_of_Hyperpronation_Using_an_Extraosseous_Talotarsal_Stabilization_Device_Radiographic_Outcomes_in_70_Adult_Patients
https://www.researchgate.net/publication/229090327_Surgical_Treatment_of_Hyperpronation_Using_an_Extraosseous_Talotarsal_Stabilization_Device_Radiographic_Outcomes_in_70_Adult_Patients
https://www.researchgate.net/publication/229090327_Surgical_Treatment_of_Hyperpronation_Using_an_Extraosseous_Talotarsal_Stabilization_Device_Radiographic_Outcomes_in_70_Adult_Patients
https://www.researchgate.net/publication/342232687_Effect_of_Corrective_Exercise_Program_on_the_Ground_Reaction_Force_in_Student_with_Flat_Foot_during_Gait_Cycle
https://www.researchgate.net/publication/342232687_Effect_of_Corrective_Exercise_Program_on_the_Ground_Reaction_Force_in_Student_with_Flat_Foot_during_Gait_Cycle
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4616073/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4616073/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4616073/
https://pubmed.ncbi.nlm.nih.gov/17559771/
https://pubmed.ncbi.nlm.nih.gov/17559771/
https://pubmed.ncbi.nlm.nih.gov/17208458/
https://pubmed.ncbi.nlm.nih.gov/17208458/
https://books.google.com/books/about/Kinesiology_of_the_Musculoskeletal_Syste.html?id=Z7uQjwEACAAJ
https://books.google.com/books/about/Kinesiology_of_the_Musculoskeletal_Syste.html?id=Z7uQjwEACAAJ
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3818747/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3818747/
https://www.sciencedirect.com/science/article/abs/pii/S0958259207000636
https://www.sciencedirect.com/science/article/abs/pii/S0958259207000636
https://centlib.goums.ac.ir/journal/article-1-3792-en.html
https://centlib.goums.ac.ir/journal/article-1-3792-en.html
http://aassjournal.com/browse.php?a_code=A-11-1962-1&slc_lang=en&sid=1
http://aassjournal.com/browse.php?a_code=A-11-1962-1&slc_lang=en&sid=1
https://www.researchgate.net/publication/279280461_COMPARISON_OF_FOOT_TAPING_VERSUS_CUSTOM-MADE_MEDIAL_ARCH_SUPPORT_ON_PRONATED_FLATFOOT_IN_SCHOOL_GOING_CHILDREN
https://www.researchgate.net/publication/279280461_COMPARISON_OF_FOOT_TAPING_VERSUS_CUSTOM-MADE_MEDIAL_ARCH_SUPPORT_ON_PRONATED_FLATFOOT_IN_SCHOOL_GOING_CHILDREN
https://www.researchgate.net/publication/301707873_Immediate_effects_of_kinematic_taping_on_lower_extremity_muscle_tone_and_stiffness_in_flexible_flat_feet
https://www.researchgate.net/publication/301707873_Immediate_effects_of_kinematic_taping_on_lower_extremity_muscle_tone_and_stiffness_in_flexible_flat_feet
https://jdisabilstud.org/article-1-2138-en.pdf
https://jdisabilstud.org/article-1-2138-en.pdf
https://jdisabilstud.org/article-1-2138-en.pdf
https://pubmed.ncbi.nlm.nih.gov/6124922/
https://pubmed.ncbi.nlm.nih.gov/6124922/
https://jpsbs.birjand.ac.ir/article_37.html?lang=en
https://jpsbs.birjand.ac.ir/article_37.html?lang=en

Ol ek g Cudy (5 han aA

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

37.

38.
39.

Hertel J, Gay MR, Denegar CR. Differences in postural control during single-leg stance among healthy
individuals with different foot types. J Athl Train. 2002; 37(2):129-32.

Shrader JA, Popovich JM Jr, Gracey GC, Danoff JV. Navicular drop measurement in people with
rheumatoid arthritis: interrater and intrarater reliability. Phys Ther. 2005; 85(7):656-66.

Vinicombe A, Raspovic A, Menz HB. Reliability of navicular displacement measurement as a clinical
indicator of foot posture. J Am Podiatr Med Assoc. 2001; 91(5):262-8.

South M, George KP. The effect of peroneal muscle fatigue on ankle joint position sense. Phys Ther Sport.
2007; 8(2): 82-7.

Kuhn DR, Bennett NM, Eldridge AD, Carpenter JF. The validity of Brody's navicular drop test. Logan
Coll Chiropractic Dept Radiol. Chesterfield, Missouri; 2003.

Jong Sung Ch, Yong Hyun K, Chung Sun K, Sang-Ho A, So Hyun P. Differences of ground reaction forces
and kinematics of lower extremity according to landing height between flat and normal feet. J Back
Musculoskelet Rehabil. 2012; 25(2):21-6.

Moslemi Haghighi F, Ghafari Nejad F. Comparison of ankle joint proprioception in non-athletic healthy
women, athletes with jJumping activity, and athletes without jumping activity aged 20 to 30 years. J Semnan
Univ Med Sci. 2005;7(1,2):101-5.

Mawani D, Ghumatkar M, Kumar A. Assessment of ankle joint proprioception in cricket players. Int J
Health Sci Res. 2021;11(10):42-5. doi:10.52403/ijhsr.20211025.

Eadric B, John CK, Edward M. Comparison of static and dynamic balance in female collegiate soccer,
basketball, and gymnastics athletes. J Athl Train. 2007; 42(1): 42.

Mohammad M. Foot arch index during Jana’s short-foot maneuver in subjects with excessively pronated
foot. J Rom Sports Med Soc Med Sportiva. 2017;13(2):2935-9.

Kase K, Martin P, Yasukawa A. Kinesio taping in pediatrics. Fundamentals and whole-body taping.
Albuguerque, New Mexico: Kinesio Taping Association. 2006. P. 9-30.

Avaliac M. Flat foot. J Musculoskelet. 2002;64:114-5.

Hennig EM, Rosembaum D. Pressure distribution pattern under the feet of children in comparison with
adults. J Foot Ankle Surg. 1995;11:306-11.

Donatelli R, Wolf SL. The biomechanics of the foot and ankle. Principles of Biomechanics. 3rd ed.
Philadelphia: FA Davis Company; 1990. p. 284.

Forriol F, Pascual J. Footprint analysis between ages three and 17. J Foot Ankle Surg. 1990;11(15):101.
Parmar ST, Dhanuka HR, Shetty DR. Effectiveness of kinesio taping and exercises for pronated feet in
children  with  neurodevelopmental disorders. Niger J Clin Pract. 2022;25(1): 21-6.
d0i:10.4103/njcp.njcp_62_21

BY o,leds 18 098 F¥ ylimso) o o )9 b lalllas anlibad


https://jmr.tums.ac.ir/index.php/jmr/article/view/586
https://jmr.tums.ac.ir/index.php/jmr/article/view/586
https://pubmed.ncbi.nlm.nih.gov/15982172/
https://pubmed.ncbi.nlm.nih.gov/15982172/
https://pubmed.ncbi.nlm.nih.gov/11359892/
https://pubmed.ncbi.nlm.nih.gov/11359892/
https://mrj.tums.ac.ir/article-1-106-en
https://mrj.tums.ac.ir/article-1-106-en
https://sshr.ut.ac.ir/article_58875_ecfe2255ee8a71564a0fa1825c1b6112
https://sshr.ut.ac.ir/article_58875_ecfe2255ee8a71564a0fa1825c1b6112
https://medrehab.sbmu.ac.ir/article_1100006_en.html
https://medrehab.sbmu.ac.ir/article_1100006_en.html
https://medrehab.sbmu.ac.ir/article_1100006_en.html
https://koomeshjournal.semums.ac.ir/article-1-108-fa.html
https://koomeshjournal.semums.ac.ir/article-1-108-fa.html
https://koomeshjournal.semums.ac.ir/article-1-108-fa.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1896078/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1896078/
https://www.researchgate.net/profile/Mohammad-Mashhadi-2/publication/327164169_Foot_arch_index_during_Janda%27s_Short-Foot_maneuver_in_subjects_with_excessively_pronated_feet/links/5f71dc3b458515b7cf54425b/Foot-arch-index-during-Jandas-Short-Foot-maneuver-in-subjects-with-excessively-pronated-feet
https://www.researchgate.net/profile/Mohammad-Mashhadi-2/publication/327164169_Foot_arch_index_during_Janda%27s_Short-Foot_maneuver_in_subjects_with_excessively_pronated_feet/links/5f71dc3b458515b7cf54425b/Foot-arch-index-during-Jandas-Short-Foot-maneuver-in-subjects-with-excessively-pronated-feet
https://www.kinesiotape.ca/kinesio-taping-products/kinesio-taping-in-pediatrics/
https://www.kinesiotape.ca/kinesio-taping-products/kinesio-taping-in-pediatrics/
https://www.researchgate.net/publication/342232687_Effect_of_Corrective_Exercise_Program_on_the_Ground_Reaction_Force_in_Student_with_Flat_Foot_during_Gait_Cycle
https://pubmed.ncbi.nlm.nih.gov/2037269/
https://pubmed.ncbi.nlm.nih.gov/2037269/
https://books.google.com/books/about/The_Biomechanics_of_the_Foot_and_Ankle.html?id=7aZsAAAAMAAJ
https://books.google.com/books/about/The_Biomechanics_of_the_Foot_and_Ankle.html?id=7aZsAAAAMAAJ
https://www.scirp.org/reference/referencespapers?referenceid=2333426
https://pubmed.ncbi.nlm.nih.gov/35046190/
https://pubmed.ncbi.nlm.nih.gov/35046190/
https://pubmed.ncbi.nlm.nih.gov/35046190/

