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Abstract

Background and Aim: Chronic ankle instability is associated with impaired proprioception and altered
plantar loading patterns. Ankle taping is a commonly used intervention for the prevention and rehabilitation of
this condition and may affect proprioception and plantar impulse. Therefore, the aim of the present study was to
investigate the effects of elastic and non-elastic taping, applied using the short and long taping techniques, on
ankle joint proprioception and plantar impulse across the ten plantar regions during running in individuals with
chronic ankle instability.

Methods: This semi-experimental study with a repeated-measures design was conducted on 36 athletes with
chronic ankle instability. Participants were evaluated under five conditions: no taping, short non-elastic taping,
long non-elastic taping, short elastic taping, and long elastic taping. Ankle joint proprioception during
dorsiflexion and plantarflexion was assessed using the joint position reproduction test. Plantar impulse across
the ten plantar regions during running was measured using a Footscan pressure platform. Data were analyzed
using repeated-measures analysis of variance (ANOVA) and Bonferroni post hoc tests at a significance level of
P <0.005.

Results: Both short and long elastic taping significantly reduced proprioceptive error compared with the no-
taping condition (P<0.001). In contrast, long non-elastic taping significantly increased proprioceptive error
during plantarflexion (P=0.002). Regarding plantar impulse, the greatest changes were observed in the fourth
metatarsal, fifth metatarsal, and midfoot regions. Elastic taping, particularly the long technique, significantly
reduced plantar impulse in these regions (P<0.005).

Conclusion: Elastic taping may be an effective option for the functional management of individuals with
chronic ankle instability by improving proprioception and reducing loading in the lateral plantar regions. In
contrast, long non-elastic taping may have an adverse effect on proprioception.
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v /Effects of Different Ankle Taping Techniques

Extended Abstract

Background and Objective

Chronic ankle instability (CAI) is one of the
most prevalent musculoskeletal disorders
among athletes and physically active
individuals, typically developing following
recurrent lateral ankle sprains [1]. The
condition is characterized by recurrent
episodes of giving way, pain, impaired
function, and repeated injuries, all of which
adversely affect motor performance and
athletic participation [2]. Among the
conservative  interventions  used  for
individuals with CAI, ankle taping remains
one of the most widely adopted non-invasive
approaches [9]. Various taping techniques,
including elastic and non-elastic taping
applied using High-Dye and Low-Dye
methods, are routinely implemented in both
sports and rehabilitation settings [9].
Although
investigated the effects of ankle taping on
variables such as balance, range of motion,
and plantar pressure, the neuromuscular

numerous studies have

mechanisms  underlying taping-induced
biomechanical alterations remain
incompletely understood. Considering the
critical role of sensorimotor control in
preventing recurrent ankle injuries and the
potential influence of taping on modifying
plantar loading patterns during gait, the
present study aimed to investigate the effects
of different ankle taping techniques on ankle
joint proprioception and plantar impulse
distribution across the ten anatomical plantar
regions during running in individuals with
chronic ankle instability.

Methods

This quasi-experimental study employed a
within-subject repeated-measures design in
which each participant was assessed under
five experimental conditions: No Tape,
Elastic Low-Dye (ELD), Elastic High-Dye
(EHD), Non-Elastic Low-Dye (NELD), and
Non-Elastic High-Dye (NEHD). Each

participant attended the laboratory on five
separate  occasions, with one taping
condition applied during each session.
Thirty-six male recreational runners with
chronic ankle instability aged 18-25 years
participated in the study. Participants had a
mean age of 21.88 + 2.30 years, height of
178.41 £ 8.83 cm, body mass of 73.68 +
6.71 kg, and body mass index of 23.16 +
1.61 kg/m?.

To assess ankle joint proprioception,
participants were seated with the hip and
knee flexed at 90°. The stationary arm of the
goniometer was aligned with the tibia, while
the movable arm was aligned with the fifth
metatarsal. The anatomical axis of the ankle
joint was carefully matched with the
mechanical axis of the goniometer. Target
joint positions were set at 10° of dorsiflexion
and 20° of plantar flexion. Participants
closed their eyes throughout testing to
eliminate visual feedback. After maintaining
the target position for 5 seconds, they
actively reproduced the target angle and
verbally indicated when they believed the
desired position had been reached. Each trial
was repeated three times, and the absolute
repositioning error was calculated.

Plantar impulse was evaluated during
running over a 16-m runway. A Footscan
pressure platform was embedded at the
midpoint of the runway to record plantar
impulse during the stance phase of running.
Using the Footscan software, the plantar
surface was divided into ten anatomical
regions, including the hallux (T1), lesser
toes (T2-T5), first to fifth metatarsals (M1—
MS5), midfoot (MF), medial heel (MH), and
lateral heel (LH) [16].

Four taping interventions consisted of elastic
and non-elastic tapes applied using both
Low-Dye and High-Dye techniques. An
experienced specialist in therapeutic taping
performed all taping procedures.

Data were analyzed using the Repeated-
Measures ANOVA. When significant main
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effects were observed, pairwise comparisons
were performed using Bonferroni-adjusted
post hoc tests. Considering five experimental
conditions and ten pairwise comparisons, the
Bonferroni-adjusted significance level was
set at a = 0.005 (0.05/10).

Results

Both Elastic Low-Dye and Elastic High-Dye
taping significantly reduced dorsiflexion and
plantar flexion joint position sense errors
compared with the No Tape condition
(P<0.001). Compared with Non-Elastic
Low-Dye taping, Elastic Low-Dye taping
produced significantly lower dorsiflexion
and plantar flexion proprioceptive errors
(P<0.001). Likewise, Non-Elastic High-Dye
taping resulted in significantly greater
dorsiflexion and plantar flexion
proprioceptive errors than Elastic High-Dye
taping (P<0.001). Furthermore, during
plantar flexion, Non-Elastic High-Dye
taping significantly increased proprioceptive
error compared with the No Tape condition
(P=0.002).

Regarding plantar impulse, a significant
difference in the third metatarsal (M3)
region was observed only between the No
Tape and Elastic High-Dye conditions (P=
0.001). In the fourth metatarsal (M4) region,
significant ~ differences were identified
between the No Tape condition and Non-
Elastic High-Dye, Elastic Low-Dye, and
Elastic =~ High-Dye taping (P<0.001).
Significant differences were also found
between Elastic Low-Dye and Elastic High-
Dye, Non-Elastic Low-Dye and Elastic
Low-Dye, as well as Non-Elastic High-Dye
and Elastic High-Dye (P<0.001). In the fifth
metatarsal (MS5S) region, all pairwise
comparisons among taping conditions were
statistically significant (P<0.001), indicating
a substantial effect of taping on plantar
impulse in this region.

Within the midfoot (MF), significant
differences were observed between the No

Tape condition and both Elastic Low-Dye
and Elastic High-Dye taping (P<0.001).
Significant differences were likewise found
between Elastic Low-Dye and Elastic High-
Dye, Non-Elastic Low-Dye and Elastic
Low-Dye, and Non-Elastic High-Dye and
Elastic High-Dye (P<0.001). In the medial
heel (MH), significant differences were
observed between the No Tape condition
and Non-Elastic Low-Dye, Non-Elastic
High-Dye, and Elastic Low-Dye taping
(P<0.001). Additionally, the comparison
between No Tape and Elastic High-Dye
remained  significant after Bonferroni
correction (P=0.004).

Overall, the effects of ankle taping on
plantar  impulse were predominantly
observed in the lateral forefoot and midfoot
regions, with elastic taping, particularly the
High-Dye technique, demonstrating the
greatest capacity to modulate plantar loading
patterns in individuals with chronic ankle
instability.

Conclusion

The findings of the present study
demonstrated that elastic ankle taping,
irrespective of whether applied with the
Low-Dye or  High-Dye  technique,
significantly reduced ankle joint position
sense error and decreased plantar impulse in
the lateral plantar regions of individuals with
chronic ankle instability. In contrast, non-
elastic =~ High-Dye  taping  increased
proprioceptive error, whereas Non-Elastic
Low-Dye taping did not produce significant
changes in proprioception. The greatest
alterations in plantar impulse were observed
in the lateral metatarsal and midfoot regions.
Collectively, these findings suggest that
elastic ankle taping may be a more effective
intervention to enhance sensorimotor
function and optimize plantar impulses in
individuals with chronic ankle instability.
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