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Abstract

Keywords Background and aim: The foot is crucial for maintaining balance and

bearing weight, as it is the lowest part of the movement chain of the lower

limb. Pes planus is a common condition where the height of the medial

longitudinal arch of the foot decreases or disappears. In this study, we aim to

determine the effect of kinesio tape and dynamic tape on the balance and

Elastic tape ankle dorsiflexion range of motion (DFROM) of men suffering from pes
planus following fatigue.

Tape

Methods: In this cross-sectional study, 35 men aged between 18 and 35 with
pes planus participated, meeting the inclusion and exclusion criteria. The
study evaluated dynamic balance and ankle DFROM on three separate days
Balance under each of the three conditions: control (without tape), kinesio-tape, and
dynamic tape before and after fatigue. The modified low-dye method was
used for taping. The data was analyzed using a repeated measure analysis of

Flat foot

Range of motion variance test, with a significance level of P<0.05.
Results: No significant differences were found in ankle DFROM before and
Low day after fatigue (P<0.05). Additionally, DB results were not significant

differences before fatigue (P<0.05). However, after fatigue, a significant
difference was found between the dynamic tape and other conditions in all
three directions: anterior, posteromedial, and posterolateral (P<0.05).

Conclusion: According to the results obtained, DT is recommended to
improve DB in men with pes planus after fatigue.
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Extended Abstract

Introduction

The medial longitudinal arch (MLA) is a
crucial structure that bears weight and absorbs
shocks. Pes planus (PP) deformity is caused by
the laxity of the MLA ligament, which is
associated with rear foot wvalgus (1).
Abnormalities in the musculoskeletal system
affect the body’s biomechanics, particularly the
lower limbs (6). Studies have demonstrated that
PP can impact an individual's dorsiflexion range
of motion (DFROM) while running (10).
Additionally, research investigating the effect of
various foot shapes on static and dynamic
balance (DB) has shown that individuals with PP
and pes cavus have lower balance maintenance
abilities than those with normal feet (11).

Taping is a non-invasive intervention proven
to reduce foot pronation effectively. Two types of
tape are commonly used: Kinesio tape (KT) and
Dynamic tape (DT). KT is an elastic type that can
stretch up to 140-180% of its original length,
similar to human skin. On the other hand, DT has
extreme elastic and post-stretch resistance, with a
high degree of elasticity (200%) that can be
stretched in four directions. This allows for
resisting deceleration, saving energy, and
assisting movement without limiting the range of
motion (18,20). KT is the more well-known of
the two and has been investigated more widely in
studies. However, DT is a newer technique that
has shown promise in improving performance
and helping with musculoskeletal problems.
Despite this, less research has compared the
effectiveness of these two types of tape during
fatigue. Therefore, this study aimed to determine
the effect of KT and DT on improving ankle
balance and range of motion in males with PP
following fatigue.

Methods

In this cross-sectional study, 35 men with PP
participated voluntarily. Their average age,
weight, height, and BMI were 23.62+2.54,
74.82+9.52, 178.85+4.77, and 23.33+2.38,
respectively.

The inclusion criteria were included: male
gender, age between 18 and 35 years, navicular
drop greater than 10 mm, no history of lower
limb injury in the last six months prior to the
study, normal BMI range, and no history of lower
limb surgery. The study involved subjects
visiting the sports rehabilitation laboratory on
three different days. At the beginning of each
session, the subject randomly selected one of the
three conditions (baseline, KT, and DT), and the
evaluations were performed under the selected
condition. Ares KT, made in Korea; DT, made in
America; and a modified Low-Dye (MLD) taping
method were used in this study. The study
evaluated DB and ankle DFROM with weight
bearing during the lunge test using the Y balance
test and goniometer before and after fatigue (27-
29)

The fatigue protocol consisted of two stages of
contraction - one with weight bearing and the
other without. To perform the contraction without
weight bearing, the participant sat on a chair and
carried out 40 repetitions of dorsiflexion and
plantarflexion, ensuring their foot was not in
contact with the ground. Each participant
performed 25 heel lifts for weight-bearing
contraction while the foot was in maximum
plantar flexion and held this position for one
second before repeating the process (14, 30).

Based on the results of the Shapiro-Wilk

normality test (p>0.05), we used repeated
measures analysis of variance to compare the
differences between the times (before and after
fatigue) and conditions (KT, DT, and without
tape). We conducted pairwise comparisons using
the post hoc Bonferroni test (p<0.05).
This study was approved by the Research Ethics
Committee of Arak  University (code:
IR ARAKU.REC.1402.006) and was registered
in the lranian Registry Clinical Trial (code:
IRCT2020204046368N13).

Results
Table No. 1 presents the mean and standard
deviation values of variables.

Table 1. Mean + SD of dynamic balance and ankle DF ROM

. - M=SD
Variable Condition - -

Before Fatigue After Fatigue

KT 82.3+6.02 82.96+6.17

DB-Anterior (cm) DT 83.2346.1 84.68+6.31

Baseline 82.74+3.77 84.6846.31

KT 100.95+8.29 100.51+8.46

DB-Posteromedial (cm)

DT 102.88+9.12 103.86+9.79
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Baseline

KT

DB-Posterolateral (cm) DT
Baseline

KT

DF ROM (degree) DT
Baseline

101.16+7.19 100.63+6.51
98.12+9.27 98.148.81
100.31+7.77 101.86+7.98
97.88+6.81 98.3848.33
24.2+4.35 27.214.22
25.81+4.17 27.87£3.9
24.31+5.27 27+4.71

* Abbreviations: DB: Dynamic balance; KT: Kinesio tape; DT: Dynamic tape; DF ROM: Dorsiflexion range of motion.

According to the repeated measure analysis of
variance results in relation to the comparison of
different conditions with each other at two times
before and after fatigue, regarding all three
variables of dynamic balance subset in the
anterior  (F.33=0.872, P=0.427, ES=0.05),
posteromedial (F233=2.587, P=0.09, ES=0.136),
and  posterolateral  (F.33=3.086, P=0.059,
ES=0.158) directions in the time before fatigue
did not show any significant difference, but after
fatigue, a significant difference was observed in
all three directions: anterior (F233=3.592,
P=0.039, ES=0.179), posteromedial (F233=6.249,
P=0.005, ES=0.275), and posterolateral
(F233=10.71, P<0.001, ES=0.349). Bonferroni's
post hoc test results revealed that in the anterior
direction, there is a significant difference
between the DT and KT (p=0.04). Moreover, the
results of the post hoc test showed that the DT,
compared to the KT and baseline in the
posteromedial (p=0.004, p=0.046) and
posterolateral (p<0.001, p=0.010), has caused a
significant increase in DB after fatigue. The
results showed no significant difference in ankle
DFROM before (ES=0.131, p=0.099, F2=33.247)
and after fatigue (ES=0.048, p=0.446, F=0.828,
33).

Discussion

The aim of this study was to determine how
KT and DT affect the DB and DFROM of the
ankle following fatigue in men with PP. The
findings revealed that DT was more effective in
improving DB after fatigue. Research has shown
that fatigue is a significant factor affecting
balance. Changes in muscle spindle receptors are
the main contributors to the reduction of
proprioception caused by fatigue (36). The tape
helps improve DB by eliminating the effects of
fatigue and increasing the sense of proprioception
(37,38). The results can be explained by the

dynamic elastic resistance of DT, which acts like
an elastic rope that helps absorb the load in the
joints and increases the ability to respond to
factors that disturb the balance. DT keeps the foot
tighter and doesn't limit ROM during the Y test.
This is why DB, post fatigue, improved
compared to KT and baseline conditions.

The results showed no significant difference
in the investigation of ankle DFROM in the
weight-bearing state in people with PP. Joint
ROM is essential for effective movement with
minimal effort, and a full ROM in all joints is
necessary (39,40). In this study, the taping
technique used was Low-Dye, which is an
effective method to manage symptoms related to
excessive pronation in the subtalar joint and bring
it closer to the neutral position. However, this
technique only focuses on the sole and does not
cover the ankle, which may be why it did not
affect the type of DFROM of the ankle. The
study found that DT should be used to improve
DB after fatigue in men with PP. Although there
was no difference in the ankle’s DFROM before
and after fatigue in any of the three conditions, it
is recommended that future studies investigate
the impact of other taping methods on these
individuals’ DFROM.
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