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Abstract

Background: Lateral ankle sprain is a common injury resulting from a rapid supination moment that damages the lateral liga-
ments and cartilaginous surfaces and contributes to the deterioration of functional ankle stability and balance among individuals.
Objectives: This study aimed to investigate the immediate effect of Kinesio Taping (KT) on the balance performance of patients with
chronic ankle sprains.
Methods: This randomized, single-blind, parallel-group study was performed using the allocation concealment method. Sixty indi-
viduals (27 males and 33 females) with a history of ankle sprain were recruited and randomly assigned to one of the experimental (KT;
n = 30) or control (non-KT; n = 30) groups. The intervention continued for two consecutive days, including four assessment sessions
before and after taping on the first day and before and after removing KT on the second day. The mean and standard deviation (SD) of
the center of pressure (COP) displacement and the velocity and SD of COP displacement were measured in the ant-post and med-lat
directions following inversion and anterior perturbations. For data analysis, analysis of variance (ANOVA) test was performed using
SPSS software version 22. This study was registered in the Iranian Registry of Clinical Trials (IRCT2013110415262N1).
Results: The results of repeated measures ANOVA revealed an increase in the mean changes of COP displacement, velocity of COP
displacement, and SD of COP displacement in the med-lat direction during inversion perturbation immediately after KT (P = 0.031,
P = 0.005, and P = 0.011, respectively) and 24 hours after KT (P = 0.019, P = 0.002, and P = 0.009, respectively), compared to the control
group. Moreover, during anterior perturbation, a significant increase was observed in the SD of COP displacement immediately and
24 hours after applying KT in the med-lat direction, compared to the control group (P = 0.022 and P = 0.016, respectively).
Conclusions: Our findings revealed that KT might not improve the COP sway during perturbation in individuals with ankle sprains.
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1. Background

Ankle sprain is one of the most frequent musculoskele-
tal injuries (1), which is strongly associated with sports
activities (2). Although the recurrence rate of these in-
juries remains very high, the results of systematic re-
views, best-practice recommendations, and clinical com-
mentaries have identified several interventions, including
the use of non-steroidal anti-inflammatory drugs (NSAIDs),
ice, compression, elevation, early return to motion (rather
than prolonged immobilization after an ankle sprain), use
of external ankle support (either a functional ankle brace
or tape), and incorporation of balance exercises and coor-
dination training, which appear to be the most advanta-
geous strategies for enhancing the patient’s function and
reducing the risk of recurrent ankle sprains (3).

In recent years, there has been a growing tendency to-

ward the use of Kinesio Taping (KT) in different fields of
rehabilitation and sports sciences for different purposes,
including pain reduction (4), injury prevention (5), func-
tional improvement (4, 6), and alterations in muscle ac-
tivity and extensibility (7). KT is preferable to other func-
tional support methods because it is more comfortable,
and there is less interference with the normal function of
the ankles (8). Application of KT has been widely recom-
mended in the literature (9), and some studies have con-
firmed its effects on the improvement of ankle joint stabil-
ity (10) and prevention of recurrent ankle sprains.

In this regard, Lee et al. (11) reported the effect of an-
kle taping on the dynamic balance of young soccer play-
ers with functionally unstable ankles. Also, Kim et al. (12)
found that ankle taping has therapeutic effects on recov-
ering the ankle stability in patients with chronic ankle in-
stability. Moreover, Raymond et al. (13), in a systematic re-
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view, investigated the effects of ankle taping or bracing on
proprioception in patients with functional ankle instabil-
ity and suggested that an ankle brace or tape had no signif-
icant effects on proprioceptive acuity in individuals with
recurrent ankle sprains or functional ankle instability.

Although several studies have examined the balance
indices of individuals with chronic ankle sprains after the
application of KT, most of these studies have not used per-
turbation or only used it in one direction. Therefore, the
present study aimed to examine the immediate effects of
KT on the balance performance of patients with chronic an-
kle sprains during inversion and anterior perturbations.

2. Objectives

This study aimed to investigate the immediate effects
of KT on the balance performance of patients with chronic
ankle sprains.

3. Methods

3.1. Ethical Approval

This randomized, single-blind, parallel-group study
was conducted using the concealed allocation method, ac-
cording to the Consolidated Standards of Reporting Tri-
als (CONSORT) statement (14). The study protocol was ap-
proved by the Ethics Committee of Semnan University of
Medical Sciences (92/3899950) and registered in the Ira-
nian Registry of Clinical Trials (IRCT2013110415262N1).

3.2. Study Population

Two orthopedic surgeons referred 97 patients with
chronic ankle sprains to the Neuromuscular Rehabilita-
tion Research Center of Semnan University of Medical Sci-
ences, Semnan, Iran, in 2014. Based on the inclusion and
exclusion criteria, 60 eligible subjects (27 males and 33 fe-
males) with a history of ankle sprain were randomly as-
signed to one of the experimental (KT; n = 30) or control
(non-KT; n = 30) groups.

3.2.1. Sampling Technique

Data obtained from a pilot study on nine subjects (pre-
KT: 2.53±2.37; post-KT: 1.29± 1.05) was used to calculate the
sample size in G*Power software. The power, alpha value,
and effect size were set at 0.80, 0.05, and 0.68, respectively.
The minimum number of subjects was measured to be 30.

3.2.2. Inclusion and Exclusion Criteria

The inclusion criteria were being in the age range of 20
- 40 years and having a history of one or two unilateral in-
version ankle sprains over the past 12 months, resulting in
swelling, pain, and temporary loss of function (not in the
past three months). On the other hand, the exclusion crite-
ria, determined by a general physician and an expert physi-
cal therapist, included acute inflammation of the ankle, se-
vere ankle instability (grade 3), ligament rupture, fracture,
ankle joint dislocation or subluxation, and foot or ankle de-
formities.

3.3. Test Procedure

After familiarizing the subjects with the experimen-
tal protocol in the first session, the intervention was per-
formed on two consecutive days. The center of pressure
(COP) sway was measured during non-perturbation, in the
ant-post direction, and in inversion perturbation. To pre-
vent the learning effects, the order of these positions was
assigned randomly. The four assessment sessions included
two sessions on the first day (before and after KT) and two
sessions on the second day (before and after removing KT).
The subjects were instructed to continue normal activities
of daily life between the first and second days of the study
(9). The physical activity level was also assessed using brief
yes/no questions. The assessment sessions were similar be-
tween the control and experimental groups in terms of in-
terval (Figure 1). Since all recorded files were coded, the re-
searcher who extracted and analyzed the data was blind to
the group assignments.

3.4. KT Application

An educated physiotherapist performed KT according
to Kenzo Kase’s KT manual (15). For taping, the participants
were asked to shave their legs. The affected leg was in the
vertical position, with the ankle in slight plantar flexion.
The tape layers were stretched approximately 20 - 35% of
their maximal length (16). The first layer was started from
the anterior midfoot to the right below the anterior tibial
tuberosity. The second layer was wrapped around the heel
above the medial malleolus, passed below the heel to the
lateral side of the ankle, and attached laterally to the first
layer of the tape. The third layer covered both medial and
lateral malleoli, as well as the anterior aspect of the ankle.
The fourth layer was started on the arch of the foot and
attached proximal to both medial and lateral malleoli (9)
(Figure 2).

3.5. Perturbation

To perturb balance, a weight measuring 10% of the sub-
ject’s body weight was used. The weight was hung and sta-
bilized by a strong magnet at an angle of 45º from a vertical
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Enrollment

Allocation

Follow-Up

Analysis

Assessed for eligibility (n = 97)

Excluded (37)

• Not meeting inclusion criteria (n = 37)

• Decline to participate (n = 0)

Randomized (n = 60)

Allocated to no-KT group (n = 30)

Did not receive any intervention (n = 30)
Allocated to no-KT group (n = 30)

Received allocated intervention (n = 30)

Lost to follow-up (n = 0)
Lost to fo1lov-up (n = 0)

Discontinued intervention (n = 0)

Analyzed (n = 30) Analyzed (n = 30)

Figure 1. The flowchart of the study

rod, which was attached to the ceiling of the test room. A
single examiner administered the test for all participants.
The magnet was controlled by an on/off switch. Also, the
length of the rod was adjustable so that the site of impact
could be standardized according to the subject’s height.

To produce an ant-post perturbation, the participant
was asked to stand in the way that the weight could be
placed behind him/her to hit the back right over the left
and right scapular areas symmetrically. Moreover, to cre-
ate an inversion perturbation, the participant was asked to
stand in the way that the weight could be placed on the lat-
eral aspect of the affected side and hit the upper arm right
below the shoulder. By these adjustments, we ensured that

a standard perturbation force would be applied for all par-
ticipants during the test (17). It should be noted that the
subjects were unaware of the time of perturbation.

3.6. COP Sway Measurement

A Kistler force plate (model 9286B, USA) was used to
measure the COP sway. Also, the Gait Analysis software (ver-
sion 2.7, Qualisys, Sweden) was used to collect the force
plate data for further analysis. The subject was asked to
stand on the affected foot in an upright position (barefoot
on the center of the force plate), with the arms hanging
freely on the sides. The other leg was flexed in the hip
and knee joints so that the first toe could touch the medial
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Figure 2. A, The first layer is stretched from the anterior midfoot to right below the anterior tibial tuberosity; B, the second layer is wrapped around the heel from above the
medial malleolus and passes below the heel; C, it passes from the lateral side of the ankle and is attached lateral to the first layer of the tape; D, the third layer covers both
medial and lateral malleoli and the anterior aspect of the ankle; E, the fourth strip is started at the arch of the foot and is attached proximal to both medial and lateral malleoli.

malleolus of the weighted foot. All tests, including non-
perturbation, inversion perturbation, and anterior pertur-
bation, lasted ten seconds and were repeated three times
within one-minute intervals. During the tests, if the sub-
ject lost his/her balance and put the other foot down, the
test was repeated.

The COP was recorded over ten seconds of single-leg
standing without any perturbation. To record the COP
sway during perturbation, the weight was released to hit
the subject’s back (ant-post perturbation) or the upper arm
(inversion perturbation) within the first three seconds of
the test. Next, the COP displacement, velocity of COP dis-
placement, and standard deviation (SD) of COP displace-
ment in the ant-post and med-lat directions were recorded
in the three test situations, that is, non-perturbation, ant-
post perturbation, and inversion perturbation. To com-
pare the balance indices between the groups, the differ-
ences in these indices between inversion perturbation and
non-perturbation, as well as between ant-post perturba-
tion and non-perturbation were calculated. Next, the
mean changes before and immediately after KT applica-
tion, as well as before and after (24 hours) the removal of
KT were calculated.

3.7. Statistical Analysis

For data analysis, repeated measures ANOVA was per-
formed using SPSS software version 22 to determine sig-
nificant differences in four measurements of balance in-

dices (Table 1). If statistical differences were observed, post-
hoc Tukey’s test was performed at α < 0.05 and 95% confi-
dence interval to determine significant mean changes. An
independent t-test was also used to compare the baseline
demographic data between the experimental and control
groups (Table 2). To adjust for baseline differences, analysis
of covariance was performed using Levene’s test.

4. Results

The analysis of covariance showed that during inver-
sion perturbation, the mean changes (SD) of COP displace-
ment, velocity of COP displacement, and SD of COP dis-
placement significantly increased in the KT group imme-
diately after KT (P = 0.031, P = 0.005, and P = 0.011, re-
spectively) and 24 hours after applying KT (P = 0.019, P =
0.002, and P = 0.009, respectively), compared to the con-
trol group. However, no significant differences were found
between the experimental and control groups in terms of
these variables in the ant-post direction (Table 3).

During the ant-post perturbations, no significant dif-
ferences were found in the experimental group as com-
pared to the control group in terms of COP displacement,
velocity of COP displacement, and SD of COP displacement
in the ant-post axis immediately and 24 hours after apply-
ing KT. However, in the med-lat axis, the SD of COP displace-
ment significantly increased in the experimental group
immediately and 24 hours after applying KT, compared to
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Table 1. Results of Repeated Measures ANOVA Models for COP Displacement, Velocity of COP Displacement and SD of COP Displacement Considering Axis, Perturbation and All
Their Interaction Terms with Time in KT Group

Measurement F (df) η2 Power P-Value

COP displacement (mm)

Time 7.392 (1) 0.081 0.767 0.008

Time * perturbation 3.326 (2) 0.073 0.615 0.041

Time * axis 2.633 (1) 0.030 0.361 0.108

Time * perturbation * axis 1.515 (2) 0.035 0.314 0.226

Perturbation 44.244 (2) 0.513 1 < 0.001

Axis 52.417 (1) 0.384 1 < 0.001

Perturbation * axis 18.566 (2) 0.307 1 < 0.001

Velocity of COP displacement (mm/sec)

Time 4.876 (1) 0.055 0.588 0.030

Time * perturbation 2.335 (1) 0.053 0.461 0.103

Time * axis 1.996 (1) 0.023 0.287 0.161

Time * perturbation * axis 1.053 (2) .024 0.229 0.353

Perturbation 55.774 (2) 0.570 1 < 0.001

Axis 62.532 (1) 0.427 1 < 0.001

Perturbation * axis 24.954 (2) 0.373 1 < 0.001

SD of COP displacement (mm)

Time 2.658 (1) 0.031 0.364 0.107

Time * perturbation 2.333 (2) 0.053 0.461 0.103

Time * axis 0.407 (1) 0.005 0.097 0.525

Time * perturbation * axis 1.041 (2) 0.024 0.226 0.358

Perturbation 31.655 (2) 0.430 1 < 0.001

Axis 6.032 (1) 0.067 0.680 0.016

Perturbation * axis 2.510 (2) 0.056 0.490 0.087

Abbreviations: η2 , effect size; df, degree of freedom.

Table 2. The Participants’ Demographics

Variables Control (Non-KT) Group (n = 30) KT Group (n = 30) P-Value

Age (y) 30.9 (7.3) 28.6 (6.1) 0.34

Weight (kg) 73.8 (17.4) 78.2 (15.9) 0.41

Height (cm) 165.1 (12.7) 169.5 (14.6) 0.28

Duration of ankle sprain (mo) 5.3 (2.5) 4.8 (2.1) 0.61

the control group (P = 0.022 and P = 0.016, respectively) (Ta-
ble 4).

5. Discussion

The ankle KT has been widely advised for people with
ankle sprains to improve the ankle joint function (4, 6).
This randomized controlled trial was designed to investi-

gate the effects of ankle KT on the balance indices of pa-
tients with chronic ankle sprains during the ant-post per-
turbation and inversion perturbation. Our results con-
firmed that during inversion perturbation, the postural
sway was significantly higher in the med-lat axis in the KT
group compared to the control group.

In the present study, KT was applied as an adjunct ther-
apy to improve the balance of patients with chronic ankle
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Table 3. Mean Changes, SD And 95% CI During Inversion Perturbation in Terms of COP Displacement, COP Displacement Velocity, and COP Displacement SD Between The KT
and Non-KT Groups in the Ant-Post and Med-Lat Axe

Balance Indices
Parameters/Axis

Before and Immediately After Before and 24 Hours After

Non-KT (n = 30) KT (n = 30) Non-KT (n = 30) KT (n = 30)

Mean (SD) 95% CI Mean (SD) 95% CI P-Value Mean (SD) 95% CI Mean (SD) 95% CI P-Value

COP displacement (mm)

A-P 3.1 (1.1) 2.70 -3.49 3.3 (1.2) 2.87-3.72 0.631 2.7 (0.9) 2.37-3.02 2.5 (1.1) 2.10-2.89 0.561

M-L 4.6 (1.9) 3.91-5.28 10.2(3.9) 8.80-11.59 0.031 a 3.4 (2.1) 2.64-4.15 12.5 (3.4) 11.28-13.71 0.019 a

V of COP displacement
(mm/sec)

A-P 5.1 (2.2) 4.31-5.88 8.6 (2.8) 7.59-9.60 0.391 6.6 (1.3) 6.13-7.06 8.9 (3.1) 7.78-10.01 0.515

M-L 6.5 (4.4) 4.92-8.07 16.3 (5.1) 14.47-18.12 0.005 a 8.9 (3.8) 7.53-10.26 18.7 (6.2) 16.47-20.92 0.002 a

SD of COP displacement
(mm)

A-P 9.6 (3.1) 8.48-10.71 10.2 (4.3) 8.65-11.74 0.711 10.1(4.4) 8.52-11.67 13.7 (4.2) 12.19-15.20 0.641

M-L 7.3 (6.3) 5.04-9.55 19.6 (4.1) 18.13-21.06 0.011 a 10.4 (4.4) 8.82-11.97 21.5 (4.9) 19.74-23.25 0.009 a

Abbreviations: SD, standard deviation; COP, centre of pressure; V, velosity; A-P, antero-posterior; M-L, medio-lateral.
a Significant difference.

Table 4. Mean Changes, SD and 95% CI During Anterior Perturbation in Terms of COP Displacement, COP Displacement Velocity, and COP Displacement SD Between the KT and
Non-KT Groups in the Ant-Post and Med-Lat Axes

Balance Indices
Parameters/Axis

Before and Immediately After Before and 24 Hours After

Non-KT (n = 30) KT (n = 30) Non-KT (n = 30) KT (n = 30)

Mean (SD) 95% CI Mean (SD) 95% CI P-Value Mean (SD) 95% CI Mean (SD) 95% CI P-Value

COP displacement
(mm)

A-P 4.2 (2.1) 3.44 - 4.95 3.3 (3.4) 2.08 - 4.51 0.481 5.5 (3.8) 4.13 - 6.81 4.7 (2.90) 3.66 - 5.73 0.676

M-L 5.1 (2.9) 4.06 - 6.13 6.3 (2.1) 5.54 - 7.05 0.811 6.5 (3.9) 5.10 - 7.89 7.5 (3.3) 6.31 - 8.68 0.782

V of COP
displacement
(mm/sec)

A-P 7.2 (3.6) 5.91 - 8.48 5.4 (4.9) 3.64 - 7.15 0.833 6.8 (4.1) 5.33 - 8.26 4.6 (4.4) 3.02 - 6.17 0.788

M-L 9.4 (4.3) 7.85 - 10.94 12.7 (5.3) 10.80 - 14.59 0.363 10.1 (3.8) 8.73 - 11.46 9.8 (4.1) 8.33 - 11.26 0.451

SD of COP
displacement (mm)

A-P 9.2 (5.4) 7.26 - 11.13 7.5 (4.1) 6.03 - 8.96 0.518 10.6 (4.9) 8.84 - 12.35 8.9 (3.2) 7.75 - 10.04 0.693

M-L 8.1 (3.3) 6.91 - 9.28 18.6 (3.9) 17.20 - 19.99 0.022 a 9.9 (4.2) 8.39 - 11.40 20.9 (4.6) 19.25 - 22.54 0.016 a

Abbreviations: SD, Standard deviation; COP, Centre of pressure; V, Velosity; A-P, Antero-posterior; M-L, Medio-lateral.
a Significant difference.

sprains, because according to some studies, KT is effective
in the balance of patients with ankle sprains (18-20). The
inefficacy of KT observed in the present study was not con-
sistent with the results of some trials. In this regard, Jack-
son et al. (16) carried out a study to determine the relation-
ship between KT and balance in subjects with chronic an-
kle instability. They showed that KT improved balance after
it was applied for 48 hours. Moreover, in 2015, de-la-Torre-

Domingo et al. (21) studied the effects of KT on the balance
of subjects with chronic ankle instability and observed no
significant differences between the KT and non-KT groups
in the majority of balance measurements in the follow-up.

On the other hand, a systematic review in 2018 demon-
strated the superior effects of KT to non-elastic taping on
the ankle functional performance of healthy individuals
and patients with ankle sprains (6). This discrepancy be-
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tween the results of this review and our findings might be
attributed to other aspects of a dynamic balance activity
using ankle taping, such as increased confidence, stability,
and reassurance of the individual; therefore, KT might not
affect the proprioception (22). Another reason for this dis-
crepancy might be the recommended application time of
KT, which is 3 - 5 days while the tape still holds its elastic
properties (15). It is possible that the duration of KT appli-
cation in our study was insufficient to generate the posi-
tive results reported in other studies, which applied KT for
more than 24 hours (21).

Besides, use of external perturbation is a recognized
tool to investigate the ankle strategy for balance control
(17, 23). So far, only a few studies have used external per-
turbation to investigate the balance of patients with lateral
ankle sprains (24, 25). Nevertheless, in this study, we used
perturbation at the shoulder level in both inversion and
anterior directions. Overall, these factors might explain
the lack of difference between our two groups.

The results of some recent studies are in line with our
findings. In a recent systematic review, KT had no positive
effects on the proprioceptive sense of patients with a his-
tory of ankle sprains (13). Briem et al. (24) also demon-
strated that KT application did not affect the evertor mus-
cle function, which controls the lateral ankle sprain. The
present results support the idea that KT cannot improve
the balance control of patients with chronic ankle sprains.
Besides, our findings were supported by a study by Shields
et al. (26), which found that KT might not improve the pos-
tural control of individuals with ankle sprains. It seems
that perturbation can create more challenges for balance
control compared to the static balance control method,
which was used by Shields et al. in their study.

In the present study, the application of KT in patients
with chronic ankle sprains could not improve the balance
control of patients, which was disturbed by inversion and
anterior perturbations immediately and 24 hours after KT
application. Although the KT technique has become a pop-
ular treatment among athletes, its actual effects are still
being investigated. Therefore, further investigations are
needed to examine the application of this technique for
more than 24 hours on the balance control of patients with
ankle sprains during perturbation.

5.1. Limitations

There are several limitations in this study, such as the
short-term follow-up period, the limited age range of the
subjects, and the type and level of the subjects’ physical
activity before the tests. These limitations may prevent the
generalization of our results to the general population and
suggest the need for further research on a larger group of
patients in a wider age range.

5.2. Conclusion

Our findings showed that application of KT over the
ankle joint was not effective in balance control and postu-
ral sway during inversion and anterior perturbations, be-
cause an increase was observed in the balance indices of
individuals during inversion and anterior perturbations.
Overall, the present findings did not approve the applica-
tion of KT for patients with chronic ankle sprains.
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