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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

Sport Medicine Studies, Volume 16, No 42, 2025



81 Jafari Rashtabadi & et al.

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 1 - Steps for Measuring the Medial Longitudinal Arch Height (Navicular Drop)
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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
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Warm-up & Cool-down at Rest Duratlon/Repetltlon Set Condition Short EOOt
Start/End of Each Session Between Per Set Exercise
(min) Sets ()
Alls Coumog jo J | acs
5 (min) 10 (S) ooy |
5 (min) 120 ) 15 (R) ? Seated on a Week21 and
chair
ool Cord o 9 Py b
5 (min) 10 (S) LsS 59, ek
5 (min) 1209 15(R) ’ Standing on Weeks 3
both feet and 4
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5 (min) 120(9) 15(R) 3 Standing on Weeks 5
one foot and 6

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



OlSed 5 Cudy (5 hr Qe

T g2 S P9

8 (FFHmS 9555 53578 4y €365 10 el 55 OIS ulal 1) 092 ©)j90 (nl o i 8 ST g2 092
(Bl G a3 Gogel a5 athe Sos gl 50 b oo eailinz eSS Ll e a3 (5121 sk o lagogesl b«
99) s Sladz ol i S (Saiy BShe Lis Cha aileor (Bl ol b 65y plger cin Sl
e b oolaul e jeuS L Kinesiology Tape go8 cuig S 5l addlas ol (o 0 oo (aiges (aian ;o
Condy )0 0,8 45 05 Dygo [zl 09z g e e B ()T el g e B (T sk e giile B g ol slacs
O3 9 b Sondg 0 b el ul 5o ol oe 1B SIS Az e gl 0 ) il 5 285 e 8 C5S (55, e
adly Glyzeial )90 g0 Dygodr g 9,0 b (A3 ad Gl Ceod Sl oSl S gl sudls I8 s
d‘):u‘ uo; Q}JD:A 9 ‘5\.._7 u...,.SsA B ML‘ u‘j}:.\.w‘ Lo LY) )‘94 UJ‘ RV OJJLM...} ‘5‘>)L’> 5)5.9 Le g_inb).v 9 om
5 o aRSl Olsil 195 yge Dyson 5 £955 b (7 A Gl Cuond Il aSS (ragd S o0 S
A5 Caoga 3,5 oo SeS S Caabge jo anil lgseinl Mo ST 88" & el iad sdiliws JB1s Se8 4 ST
b Glo (o1 Jlnss powSh Caow 41 5 03,5 j90e 59U ol 59, 5oyt b (215 ad Gloe Con Sl 5 s
oXilenz e aie B Qo0 VO B Ve 1S L g 1S slalel plad ol sdilans (SIS STie8 (YL e y0)
Sl 0905 b g5y el TA e 4y g w0 ol (S yed dnlz j2 Lol o s inS g (O JS5) Wil
0905 o Lb@&}a}j 5l ecaig S Lol jon o ped atin i Ll 5o 0l ploul essde 98 Sige ;] awgs SsSS oyl
28 1SS (e 35S G996 Sl Sundg (o)) G S 9 Send i Sl Vel a8 8

B 2 22
i g S gl ey 0 JSB
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
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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 e
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 ygo 4> )3 ) +)
Proprioception (10° Dorsiflexion)
(shes o>
0.132 0.921 0.139 0.922 (oS3 Ll a8 ¥-)
Proprioception (20° Plantar Flexion)
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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)
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