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Background: Ankle sprains are common musculoskeletal injuries in sports
and physical activities, often leading to balance impairments. The research
investigated the impact of combined fibular repositioning taping (FRT) and
facilitatory fibularis longus taping on postural balance and proprioception of
the ankle joint in individuals with Chronic Ankle Instability (CAI).
Methods: The double-blind randomized controlled trial was conducted at the
Rehabilitation Sciences Research Center, Shiraz University of Medical Sciences
(SUMS). A total of 40 patients aged between 18 and 50 were randomly allocated to
either the intervention or placebo group. In the intervention group, participants
received a combined FRT and facilitatory fibularis longus taping. In contrast,
participants in the placebo group received an adhesive gauze from the medial
malleolus to the midpoint of the tibia. Static and dynamic postural stability and
stabilitylimits were evaluated using the Biodex Balance SD system. Proprioception
of the ankle joint was assessed using the active ankle joint repositioning test with
a Biodex isokinetic dynamometer. Data within each group were compared before
and immediately after taping and 48 hours after taping.
Results: The comparison of static postural stability before and immediately after
the taping application revealed a significant decrease within groups (P=0.01).
Additionally, there was a statistically significant difference between groups
before and 48 hours after taping (P=0.002). A significant difference was observed
between groups immediately after taping (P=0.03) for dynamic postural stability
at the double leg stance position. In contrast, no significant difference was found
between groups 48 hours after taping (P=0.05).
Conclusion: The results suggest that combined FRT and facilitatory fibularis
longus taping could enhance static and dynamic postural stability in individuals
with CAL

2024© The Authors. Published by JRSR. All rights reserved.

Introduction

Ankle sprains are among the most common injuries in

involvement being predominant. About 30% of ankle
sprains progress to Chronic Ankle Instability (CAI) [2,
3]. CAI symptoms include pain, episodes of instability,

physical activities and sports [1], with lateral ligament
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muscle weakness and fatigue, recurrent sprains, reduced
function, impaired postural stability, and limited
ankle range of motion [1, 4]. CAI is categorized into
Mechanical Ankle Instability (MAI), characterized by
structural changes and laxity, and Functional Ankle
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Instability (FAI), associated with proprioception and
neuromuscular control deficits [5]. In inversion ankle
sprains, arthrokinematics restrictions are observed,
potentially leading to anterior and inferior fibular shifting
relative to the tibia. This fibular positional anomaly may
contribute to pain, reduced mobility, and sensorimotor
deficits [6]. Additionally, arthrogenic muscle inhibition
in muscles like the soleus and peroneal group has been
implicated in CAI [7].

CAI often leads to deficits in postural control. Damage
to the lateral ankle ligaments can impede proprioceptive
nerve fibers, impairing postural balance. Studies have
consistently found that individuals with CAI exhibit
greater mediolateral and anteroposterior center of
pressure velocity compared to healthy individuals [8].

Various treatment modalities can enhance postural
balance in individuals with CAI including whole-body
vibration (WBYV), balance training, joint mobilization
techniques, and peroneal functional electrical stimulation
[9, 10]. Kinesio tape (KT) has emerged as a popular
intervention for preventing musculoskeletal conditions
and enhancing athletic performance [11]. Numerous
studies have demonstrated its effectiveness in reducing
pain, improving proprioception, repositioning subluxated
joints, and optimizing ankle proprioceptive function
[12]. KT possesses elastic properties similar to skin and
is designed to support and stabilize muscles and joints
without limiting the range of motion. KT is also air-
permeable and water-resistant, allowing it to be worn for
extended periods without frequent removal [13].

FRT is used clinically as an intervention following
ankle sprain [14]. A previous study showed that FRT
may improve postural control performance in athletes
with and without CAI immediately after taping [15].
Also, Takahashi et al. found that FRT caused significant
improvement in modified-Y-balance composite scores
compared with traditional taping in participants with and
without CAI [16]. Another study showed that adding KT
positively affects muscle strength, increasing the peak
torque of the evertors, compared to the strengthening
program alone [17]. However, other studies suggested
that FRT does not improve postural balance in these
patients [18-21].

To the best of the author’s knowledge, while the
immediate effects of FRT on postural balance have been
tested [15], there is currently no study investigating
the prolonged effect of combined FRT and facilitatory
fibularis longus taping on postural balance in individuals
with CAL

Table 1: Demographic and clinical characteristics of participants

Materials and methods

Study Design

The double-blind randomized controlled trial was
conducted between December 2018 and June 2019 at
the Rehabilitation Sciences Research Center, Shiraz
University of Medical Sciences (SUMS), Shiraz, Iran. The
Ethics Committee of the Vice Chancellor for Research
at Shiraz University of Medical Sciences approved the
study protocol in accordance with the principles of the
Declaration of Helsinki (IR.SUMS.REHAB.REC.1397-
011). Additionally, this manuscript is registered on the
IRAN randomized trial site (IRCT20180820040841N1)

Participants

With a significance level set at 0.05 and power at
80%, 40 patients aged between 18 and 50 years old,
based on the findings of a previous pilot study related
to balance variables, were enrolled in this study. Before
participation, all eligible subjects signed an informed
consent form approved by the Ethics Committee
of SUMS. The inclusion criteria were based on the
guidelines of the International Ankle Consortium [22].
The participants were randomly assigned to either
the intervention group (n=20) or the placebo group
(n=20) using block randomization (block size=4). The
participants’ assignments to these groups are outlined in
the flow diagram (Table 1).

Subjects meeting the following criteria were included
in the study: Unilateral CAI diagnosis; History of at least
one ankle sprain episode within a year before the study,
associated with pain, swelling, and impairment in at least
one day of Activity of Daily Living (ADL); Self-report of
ankle joint giving way, recurrent ankle sprain, or instability
(at least two episodes in the last six months before the
study); Cumberland Ankle Instability Tool (CAIT) score
<24; Foot and Ankle Ability Measure (FAAM) ADL score
<90%; and FAAM Sport score less than 80%.

Subjects were excluded if they reported a previous
history of surgery on musculoskeletal structures in the
lower extremities, Positive history of fractures in each
of the lower limbs, Acute injury to non-involved lower
extremity structures within the past three months leading
to at least one day of interrupted ADL; Any neurological
and myopathic disorders; Positive history of lumbar
radiculopathy; Untreated severe ankle sprain; Severe
skin irritation to tape application; Knee malalignment
deformity; and Pregnancy. Table 1 presents demographic
and clinical characteristics of participants.

Groups Intervention group (n=20) Placebo group P value
Variables (n=20)

Mean+SD Mean+SD
Age (y) 30.05+7.35 29.45+7.82 0.8
Weight (k) 73.88+7.67 68.98+12.39 0.14
Height(cm) 173.55+5.21 169.95+8.46 0.11
CAIT (0-30) 19.85+2.13 19.95+1.88 0.43
FAAM ADL (%) 82.32+4.44 84.04+4.36 0.18
FAAM Sport (%) 68.59+5.60 70.16+6.91 0.87

CAIT: Cumberland Ankle Instability Tool; FAAM: Foot and Ankle Ability Measure; ADL: Activities of Daily Living; *The significance level was

considered P<0.05
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Interventions
Taping Protocols

Before applying the tape, the skin was shaved and
cleaned with alcohol. The participants were positioned
supine with their ankles kept in a neutral position.

The intervention group received a combination FRT and
facilitatory fibularis longus taping. Two strips (20x2.5
cm) of Athletic Tape (Euro Tape, Mueller, USA) were
used for FRT. One strip was applied from the distal end
of the lateral malleolus around the posterior lower leg
(Figure 1a). A manual pain-free posterolateral superior
glide was applied to the distal fibula and maintained. In
contrast, the strip was applied to maintain a posteriorly
directed position of the fibula. A second strip was applied
similarly to reinforce the taping [14, 23].

For facilitatory fibularis longus taping, one strip of
KT (KT Tape Pro Extreme) was applied to the fibularis
longus muscle from origin to insertion with 15%-35%
elasticity (Figure 1b) [14, 24].

Patients in the placebo group received one adhesive
gauze from the medial malleolus to the midpoint of the
tibia without any tension or manual mobilization of the
fibula [24].

Assessments
Measurement of Static and Dynamic Stability

The Biodex Balance System (SD, Inc., New York,
USA) assessed static and dynamic postural stability. The
BBS is a reliable device for evaluating stability indices
in both static and dynamic postural alignments [25]. It
features a circular platform moving freely in the anterior-
posterior and mediolateral axes. This tool allows for up to
20° of foot platform tilt and calculates the Medio Lateral
Stability Index (MLSI), Anterior-Posterior Stability
Index (APSI), and Overall Stability Index (OSI) [26].
The device offers 12 levels of dynamic stability, ranging
from the most stable (level 12) to the most unstable (level
1) [27]. In line with a previous study [28], the dynamic
postural test on the BBS at level 8 represented a low
instability condition.

During the single-leg stance test, participants were
instructed to stand barefoot on the BBS-locked platform
in static and dynamic (level 8) situations. They were
asked to place both hands on their iliac crest. The heel was
positioned on the D12 surface grid system for the single-
leg stance on the left foot while the foot was angled at
10°. Similarly, for the single-leg stance on the right foot,
the heel was adjusted on D10 with the foot angled at 10°.
Each participant performed three 20-second trials with a
10-second interval between trials, and the average of the
three trials was used for data analysis.

Furthermore, we assessed static and dynamic postural
stability in a bilateral leg stance. Per the BBS user’s
operation manual, participants were instructed to place
their left heel on the D6 surface grid system and their right
heel on the D16 surface grid system. The participants’
feet were angled at 10°. The test was conducted with the
affected leg. Three trials were conducted with eyes open,
and the mean score was calculated. Before the evaluation,
all participants underwent a five-minute training session
to adapt to the device.

90

Figure 1: a. Combined fibular repositioning taping (FRT) and
facilitatory fibularis longus taping, b. Facilitatory fibularis longus
taping

Measurement of the Stability Limits

To measure the limit of stability (LOS), participants
stood barefoot on the BBS sheet with both upper
extremities comfortably at their sides. The LOS test
default setting was considered to be 75% LOS. This test
serves as a good indicator of dynamic postural control.
Eight flashing circles appeared successively in random
order on the screen. Participants were instructed to shift
and control their center of gravity within their base of
support (BOS). During each trial, participants shifted
their weight and moved the cursor on the screen from
the central circle to one peripheral flashing circle and
back as quickly as possible. This process was repeated
for each of the eight circles. Each trial ended when all
eight blinking points had been reached. The test was
repeated three times, with a 10-second interval between
each repetition. All tests were performed with eyes open.

Ankle Joint Repositioning Assessment

The proprioception of the ankle joint was assessed
using the active ankle joint repositioning test, conducted
with the Biodex isokinetic dynamometer 4 pro. Each
subject sits upright on the associated chair with the
knee flexed to 75 degrees. This setup ensured proper
placement of the patient’s barefoot into the Biodex
ankle inversion/eversion device, with the talocrural joint
positioned in 15 degrees of plantar flexion. According
to the manufacturer’s instrumentation, the patient’s
foot was properly aligned with the axis of the isokinetic
dynamometer. A small strap was placed around the
proximal tibiofibular joint and the barefoot to provide
stabilization. Subjects were blindfolded during the
examination to eliminate visual feedback. Before the
test, each subject underwent a practice session followed
by a 30-second rest period. During the test, the foot was
passively moved from the end range of maximal eversion
to maximal inversion minus 5 degrees, where it was held
for 10 seconds. Once in the test position, patients were
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instructed to concentrate on the test angle. Subsequently,
the foot was passively returned to the starting position,
and the subjects were asked to reproduce the angle three
times actively. The mean of three consecutive trials
was recorded for analysis. Assessments of ankle joint
repositioning were conducted before, immediately after,
and 48 hours after taping. The assessor collected data,
and the participants were blinded to group assignments
throughout the evaluation process.

Statistical Analysis

Statistical analysis was conducted using SPSS software
version 19 (IBM Statistics, New York, NY, USA). The
normal distribution of the data was assessed using
the Kolmogorov-Smirnov test. Nonparametric tests
were employed since the data did not follow a normal
distribution. Mann-Whitney U-tests were used to compare
individual variables between groups. Additionally, an
analysis of variance for repeated measures (ANOVA) was
performed to assess the main effect of the tape intervention
on postural balance. Post-hoc analyses were conducted as
needed. Effect sizes were calculated using the eta-partial
squared value. The significance level was set at P<0.05.

Results

The study included forty patients with CAI who met the
inclusion criteria and were randomly assigned to either the
intervention or placebo group, with twenty patients in each
group. All participants completed the study as per protocol.
No statistically significant differences were found between
the groups in terms of age, weight, height, CAIT, FAAM
ADL, and FAAM Sports scores (P>0.05) (Table 1).

Static Postural Stability (Bilateral Leg Stance)
In each group, static postural stability was assessed
before, immediately after, and 48 hours after taping. The

0.8+
- placebo

0.6- -e- treatment
2
S 0.4
7]

021 ) 0.36 0.34

0.0

Ba'se Imedi.atelly Aéh
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Figure 4: Changes in the mean score of single-leg static postural
stability
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repeated measures ANOVA revealed a significant main
effect of group (F1,38=5.92, P<0.001), a main effect of
time (F2,76=3.29, P=0.04), and a significant interaction
effect between time and group (F2,76=3.87, P=0.02)
(Figure 2). Further analysis using the Mann-Whitney
U test indicated a significant decrease in static postural
stability between the groups before and immediately after
taping application (P=0.01). Additionally, statistically
significant differences were observed between the groups
before and 48 hours after tapping (P=0.002).

Dynamic Postural Stability (Bilateral Leg Stance)

For dynamic postural stability, the analysis revealed
significant main effects of group (F1,38=3.53, P<0.001)
and time (F2,76=3.26, P=0.04), as well as a non-
significant interaction effect between time and group
(F2,76=1.84, P=0.16) (Figure 3). Further examination
using the Mann-Whitney U test showed a significant
difference between the groups for dynamic postural
stability immediately after tapping (P=0.03). However,
no significant difference was observed between the
groups 48 hours after tapping (P=0.05).

Static Postural Stability (Single Leg)

For static postural stability, the analysis showed no
statistically significant differences in the main effects
of time (F2,76=0.84, P=0.43), group (F1,38=0.51,
P=0.47), or the interaction effect between time and group
(F2,76=0.36, P=0.69) (Figure 4).

Stability Limits

The results revealed a significant main effect of time
(F2,76=7.1, P=0.001), indicating improvements in
stability limits in the intervention group over time.
However, no significant main effects were observed for
the group (F1,38=0.003, P=0.95) or the interaction effect
between time and group (F2,76=0.03, P=0.97) (Figure 5).
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Figure 5: Changes in the mean score of stability limits
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Figure 6: Changes in mean difference of ankle joint repositioning error

Ankle Joint Repositioning

According to the study results, there were no significant
main effects for the group (F1,38=1.44, P=0.23), time
(F2,76=1.24, P=0.29), or the interaction effect between
time and group (F2,76=1.52, P=0.22) (Figure 6).

Discussion

The current study aimed to assess the impact of combined
FRT and facilitatory fibularis longus taping on postural
performance immediately and 48 hours post-application in
individuals with CAI The findings revealed a significant
effect over time, indicating an improvement in static
postural stability during bilateral leg stance immediately and
48 hours after taping. The effect size for this improvement
was large, with a value of 0.13. Additionally, the combined
intervention enhanced dynamic postural stability during
double stance immediately after application, albeit with
a small effect size of 0.08, suggesting a relatively modest
treatment effect.

The study findings indicate that the experimental group
improved stability limits following the intervention.
However, no significant differences were observed
between groups immediately after and 48 hours post-
application in stability limits values. To our knowledge,
this study is the first to investigate the effects of the
combined application of FRT and facilitatory fibularis
longus taping. After an ankle sprain, mechanical stress is
transmitted to the anterior tibiofibular ligament, resulting
in the distal fibular bone being pulled anteriorly relative
to the tibia, leading to a forward positional fault. This
fibular positional abnormality can cause arthrokinematic
restrictions, reducing the ability to achieve a full ankle
dorsiflexion range. Restricted ankle dorsiflexion range
has been shown to impact sensory-motor function
and balance performance negatively [6, 29]. Altered
arthrokinematics motions can increase ligamentous
stress, and if not properly treated, recurrent ankle sprains
may progress to CAI [29, 30].

The application of FRT involves positioning the fibular
bone in a posterior-lateral direction. This technique
is believed to increase mechanoreceptor inputs to the
tissues, enhancing proprioception and improving balance
ability [31]. Additionally, FRT may lead to improvements
in movement directions, better postural control, and
correction of positional faults of the distal fibula [32].
Previous research has shown that ankle plantarflexion-
inversion range of motion and inversion-eversion tilt
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are reduced immediately after applying the tape. This,
as depicted by Smith et al., suggests that FRT has
both mechanical and psychological effects. After FRT
application, participants often report increased perception
of ankle joint stability, confidence, and reassurance
during sports and other challenging tasks [33].

The findings of our study align with previous
research that did not find significant enhancements in
proprioception performance with the application of KT.
For instance, Halseth et al. did not observe significant
improvements in ankle reproduction of joint position
sense (RJPS) during plantar flexion and plantar flexion
with inversion motions [34]. Similarly, Simon et al. did
not find significant differences in eversion force sense
after KT application [35]. However, it is important to
note that our results differ from those of Chang et al. and
Seo et al., who reported improvements in proprioception
performance following KT application [36, 37].

The mechanical stimulation induced by facilitatory
fibularis longus taping enhances ankle stability by
activating proprioceptors within the fibularis longus
muscle, thereby improving proprioceptive feedback
mechanisms and balance performance. When the tape
is applied to the fibularis longus muscle, it increases
the contact between the muscle and the skin, leading
to heightened activity of sensory neurons that transmit
signals to the spinal cord from cutaneous receptors.

This increased sensory input triggers a cascade of
responses, including heightened activity of motor neurons
and rapid excitatory firing of muscle spindles. Additionally,
the stimulation of epidermal receptors elicits sustained
muscle responses and provides crucial information
about muscle contraction, ultimately contributing to
improvements in static and dynamic balance [31].

In summary, the combined application of facilitatory
fibularis longus taping and fibular repositioning taping
promotes ankle stability, facilitates normal muscle
activation, and enhances overall balance performance.

CAI often arises from recurrent lateral ankle sprains,
leading to impaired mechanoreceptors in the lateral
ligaments and disruptions in transmitting sensory
information. This impairment manifests as deficient
proprioception, decreased peroneal muscle strength,
and reduced motor neuron excitability. Additionally, the
healing process of injured ligaments can result in scar
tissue formation, further destabilizing the ligaments and
exacerbating neuromuscular control impairments that
affect postural ability in individuals with CAI [38].

Previous studies have shown that patients with CAI
typically exhibit characteristics such as a more inverted
ankle position, reduced range of motion in dorsiflexion,
and diminished activity in the peroneus longus muscle
during quiet stance compared to healthy individuals. The
peroneal muscles provide protective mechanisms and
dynamic joint stability against lateral sprains [39].

The present study had several limitations that should
be considered when interpreting the results. Firstly,
the lack of a control group to investigate the potential
placebo effects of KT is a notable limitation. Secondly,
the follow-up period was limited to only 48 hours after
taping the application. Future studies could benefit from
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longer follow-up periods to assess the sustainability of
the observed effects over time.

Conclusion

The comparison of static and dynamic postural stability
between before and immediately after the application of
tapping revealed a significant decrease between groups.
Furthermore, the study results showed statistically
significant differences between before and 48 hours after
tapping between groups. These findings suggest that the
combined application of FRT and facilitatory fibularis
longus taping contributes to ankle stability, normal muscle
activation, and improved balance performance over time.

Conflict of Interest: None declared.
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