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ABSTRACT
Background: Chronic inversion ankle sprains are common in basketball players. The effect of taping on functional performance 
is disputed in the literature. Kinesiotaping® (KT®) is a new method that is being used as both a therapeutic and performance 
enhancement tool. To date, it appears that no study has investigated the effect of ankle KT® on functional performance.

Purpose: To investigate the effects of different types of taping (KT® using Kinesio Tex®, athletic taping) on functional performance 
in athletes with chronic inversion sprains of the ankle.

Study Design: Crossover Study Design

Methods: Fifteen male basketball players with chronic inversion ankle sprains between the ages of 18 and 22 participated in this 
study. Functional performance tests (Hopping test by Amanda et al, Single Limb Hurdle Test, Standing Heel Rise test, Vertical 
Jump Test, The Star Excursion Balance Test [SEBT] and Kinesthetic Ability Trainer [KAT] Test) were used to quantify agility, endur-
ance, balance, and coordination. These tests were conducted four times at one week intervals using varied conditions: placebo 
tape, without tape, standard athletic tape, and KT®. One-way ANOVA tests were used to examine difference in measurements 
between conditions. Bonferroni correction was applied to correct for repeated testing. 

Results: There were no significant differences among the results obtained using the four conditions for SEBT (anterior p=0.0699; 
anteromedial p=0.126; medial p=0.550; posteromedial p=0.587; posterior p=0.754; posterolateral p=0.907; lateral p=0.124; ante-
rolateral p=0.963) and the KAT dynamic measurement (p=0.388). Faster performance times were measured with KT® and athletic 
tape in single limb hurdle test when compared to placebo and non-taped conditions (Athletic taping- placebo taping: p=0.03; ath-
letic taping- non tape p=0.016;KT®- Placebo taping p=0.042; KT®-Non tape p=0.016). In standing heel rise test and vertical jump 
test, athletic taping led to decreased performance. (Standing heel rise test: Athletic taping- placebo taping p=0.035; athletic taping- 
non tape p=0.043; athletic tape- KT® p<0.001) (Vertical jump test: Athletic taping- placebo taping p=0.002: athletic taping- non 
tape p=0.002; KT®- athletic tape p<0.001)

Conclusion: Kinesiotaping® had no negative effects on a battery of functional performance tests and improvements were seen in 
some functional performance tests. 

Clinical Relevance: Ankle taping using Kinesio Tex® Tape did not inhibit functional performance. 
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INTRODUCTION
The ankle is the most commonly injured joint in 
court games and team sports, such as rugby, soccer, 
volleyball, handball, and basketball. In a large-scale 
systematic review which considered articles pub-
lished from 1977 to 2005, Tik-Pui Fong et al1 demon-
strated that in indoor volleyball, American football, 
martial arts, basketball, aeroball, ultimate Frisbee, 
flag football, cheerleading, indoor soccer, ice hockey, 
lacrosse, badminton and netball more than 80% of 
ankle injuries were ankle sprains.1

Ankle injuries can be defined as either acute or 
chronic, with ligamentous injury the most common 
acute diagnosis. About 85% of all ankle injuries are 
ankle sprains involving the lateral ankle ligaments. 
Chronic injuries are often related to, or are the 
sequellae of acute sprains, or overuse syndromes 
of the surrounding soft tissues. Intuitively, ankle 
sprains are most common in contact sports, indoor 
sports, and sports with high frequency of jumping.2

Functional ankle instability (FAI) is seen in about 
40% of all patients that sustain an ankle sprain3,4 and 
is defined as a ‘‘disabling loss of reliable static and 
dynamic support of a joint’’ and a ‘‘tendency for the 
foot to give way’’.5, p.3 Researchers have hypothesized 
that people with FAI have functional performance 
deficits.6-8 Functional performance tests are used to 
measure joint stability muscle flexibility, muscle 
strength and power, proprioception, dynamic bal-
ance, and agility.5

Many athletes from different sports think that tap-
ing and bracing is important in acute and chronic 
phases of an ankle injury. Certainly, many athletes 
believe that ankle support is important for their per-
formance.9 Ankle injuries are quite common in the 
sport of basketball, and they are among the most 
severe as defined by time loss during the season.10-12 
A study of Australian basketball players showed that 
ankle injuries were responsible for over half (53.7%) 
of total time absent from basketball in a season.13

Functional performance effects of ankle taping and 
bracing have been assessed in both injured and unin-
jured subjects.14-17 However, no consensus exists 
regarding whether ankle supports of various brace 
designs (e.g. semi-rigid versus lace-up) interfere 
with normal function or not. According to some 

investigators, vertical jump was decreased in ath-
letes using various forms of ankle support by 3% to 
5%,14,18-21 while no significant effect was found by 
others.16,17,22-28 A significant decrease in performance 
on multidirectional agility tests for uninjured sub-
jects wearing ankle support was observed by some 
researchers14,18 whereas other researchers demon-
strated no difference between supported and unsup-
ported conditions.21,22,24,26-29

Kinesiotaping® (KT®) method is a relatively new tap-
ing technique which requires Kinesio Tex® tape. 
Tape used for KT® is different from taping using tra-
ditional white athletic tape. First, it has elasticity in 
one direction and before applying to skin it can be 
stretched to 140% of its original length.30 It provides 
a constant pulling (shear) force to the skin. Second, 
Kinesio Tex® tape is air permeable and water resis-
tant and can be worn for several days without 
removal. KT® is being used following injury and dur-
ing the rehabilitation.30-32 Athletic tape is structurally 
supportive whereas Kinesio Tex® tape may have 
therapeutic benifits.30 Kenzo Kase, the creator of 
Kinesio Tex® tape, proposed the following mecha-
nisms for the effects of Kinesio Tex® Tape: 1. Altered 
muscle function by the tapes effects on weakened 
muscles, 2. Improved circulation of blood and lymph 
by eliminating tissue fluid or bleeding beneath the 
skin, 3. Decreased pain through neurological sup-
pression, and 4. Repositioning of subluxed joints by 
relieving abnormal muscle tension, and helping to 
affect the function of fascia and muscle.31 Murray 
has suggested a fifth mechanism, which is increased 
proprioception through increased stimulation to 
cutaneous mechanoreceptors.32

The purpose of this study was to investigate the 
effects of different types of taping (KT® using Kine-
sio Tex®, athletic taping) on functional performance 
in athletes with chronic inversion sprains of the 
ankle.

METHOD
Participants: Twenty male basketball players volun-
teered to participate in this study. Fifteen players 
between the ages of 18 and 22 (mean age: 20.33 ± 1.4 
yrs) were eligible to participate in the study. Demo-
graphic characteristics of the participants are shown 
in Table 1. Ethical approval from the Ethics Commit-
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tee in Scientific Research Center at University was 
obtained and written informed consent was obtained 
from all subjects. The inclusion criteria was having 
sustained recurrent ankle inversion sprains (at least 
three sprains) and having the diagnosis of FAI accord-
ing to the Cumberland Ankle Instability Tool (CAIT)33 
while the exclusion criteria were 1) history of ankle 
fracture, 2) ankle injury within three months of par-
ticipation, 3) history of anterior cruciate ligament 
injury, 4) current participation in supervised physi-
cal rehabilitation, 5) any neurological deficit. 

Three of the players were excluded from the study 
because they were found to have knee pain during 
the tests. Another two players were excluded due to 
ankle pain during post-training evaluation.

Test Procedures: Functional ankle instabilities of 
subjects’ were classified according to the Cumber-
land Ankle Instability Tool (CAIT). The participants 
were unaware of which criteria shows functional 
ankle instability. CAIT is comprised of 9 adjectival 
scale questions.33 The CAIT has a high inter-rater 
reliability – ICC[2,1]: 0.96.33 Upon completing the 
questionnaire a score between 0 and 30 is obtained. 
According to CAIT recommendations, scores ≥ 28 
indicate stability while scores ≤ 27 indicate FAI.33

The performance tests mentioned below were per-
formed by all subjects in four different conditions: 
with placebo taping, without any taping, with athletic 

taping, and with KT® at one-week intervals. Subjects 
performed a 20 minutes warm-up before testing. 
They did their own warm-up exercises; running, 
stretching and shooting which were a routine part of 
team warm up.

Hopping Test: The hopping test as described by 
Amanda et al assesses single limb agility and motor 
control on uneven surfaces. The course consists of 
leveled squares and 4 squares with a 15� incline in 
different directions. Subjects were ordered to hop 
around the squares and finish the test as fast and 
accurately as possible. Each time they stepped out-
side a square or used the uninvolved foot, one sec-
ond was added to the final time34 (Fig. 1). Trial 
reliability of the single-limb hopping test was high: 
intra-class correlation coefficient ICC[2,1]:0.93. Stan-
dard error: 0.18 second.36

Single Limb Hurdle Test: The single-limb hurdle test 
involves 10 squares on the floor and three hurdles, 
which are about 15 cm high, connected to athletic tape 
placed as seen in Fig. 2. Each subject performed 2 lat-
eral jumps and 1 medial jump. Participants were asked 
to hop through the courses as quickly as possible and 
their times were recorded. If the participant touched 
the athletic tape or cone while completing the course, 
touched the contralateral foot down, or hopped out of 
sequence the participant was asked to start over. Trial 
reliability of the single-limb hurdle test was high 
ICC[2,1] 5 0.90, Standard error 0.26 second.34

Table 1. The characteristics of the subjects.
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Vertical Jump Test: For the vertical jump test, the 
participants stood with their side to the wall, feet flat 
on the ground. They extended their arm as high as 
possible, and the point was marked on the wall. The 
athlete was then cued to jump as high as possible pro-
jecting their body upwards and the highest point they 

touched was marked. (Note: they were allowed to use 
the countermovement of the arms.) The participants’ 
test foot (taped foot side/one lower extremity) jump 
was assessed. The best value of the three trials was 
recorded in centimeters.35,36

Standing Heel Rise Test: The isotonic endurance of 
the ankle joint plantar flexor muscles was measured 
by this test based on the methodology described by 
Ross and Fontenot.37 The test-retest reliability of the 
standing heel-rise test has been shown to be excel-
lent in healthy populations (ICCs range = 0.78-
0.96).38 Subjects were allowed to touch their fingers 
to the wall at shoulder level to help them keep their 
balance. Heel-rises were then performed at a rate of 
one heel-rise at 40 beats per minute, performed to 
the beat of a metronome. Heel rises above 5 cm were 
counted. The testing leg had to be kept straight. The 
test ended when the subject was unable to do proper 

Figure 1. A: Hopping course; B: Subject performing 
hopping course.

Figure 2. Single Limb Hurdle Test.
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heel-raises due to fatigue. This test involved one trial 
(Fig. 3).

The Star Excursion Balance Test (SEBT): The Star 
Excursion Balance Test (SEBT) provides accurate data 
in the measurement of athletes’ postural control.39 
The aim of SEBT is to reach the furthest possible point 
with one leg while maintaining balance on the con-
tralateral leg. Subjects stand with the involved limb 
placed at the center of a grid, which has 8 lines extend-
ing at 45� increments (Fig. 4). Those lines are named 
according to the excursion direction related to the 
stance leg: Anterior (A), Anterolateral (AL), Antero-
medial (AM), Posteromedial (PM), Posterior (P), Pos-
terolateral (PL), Medial (M) and Lateral (L). Subjects 
are allowed to extend on one leg 4 times in 8 direc-
tions. Therefore, subjects were familiarized to the test 
as recommended by Hertel et al.39 During the test, 
the subjects kept their taped leg planted firmly on a 
mark and extended the other leg as far they could 
while maintaining balance on each vector and each 
distance was recorded. To ensure the achievement 
of stability via neuromuscular control of the stance 

leg, the subjects were told to touch the ground lightly 
with the reach foot. Three reaches were performed in 
each direction and their mean was recorded. There 
was a 30 second break between each reach. The dis-
tance of each reach was divided into the leg length of 
the subject and multiplied by 100 to keep the subject’s 
leg length from affecting the results and to obtain 
results in the form of a percentage. The starting posi-
tion, although the subjects always turned clockwise, 
was randomized to eliminate learning effect. The test 
was repeated if the subjects made the following mis-
takes: 1) Subject’s foot did not make contact with the 
ground while standing on the stance leg. 2) Moving 
the stance foot. 3) Losing balance at any time in the 
trial. 4) Failing to maintain start and return positions 
for one full second.

SportKAT (Kinesthetic Ability Trainer): The Kines-
thetic Ability Trainer (KAT) 3000 (Breg, Vista, CA) was 

Figure 3. Standing Heel Rise Test.

Figure 4. The Star Excursion Balance Test (SEBT).
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used to measure kinesthesia. The KAT 3000 is made of 
a platform, which is moveable but supported on a cen-
tral point by a small pivot. There is a connection to 
computer via a tilt sensor on the platform which 
records the deviation of the platform from a reference 
position 18.2 times each second (Fig. 5). Each record-
ing measure was the distance between the central 
point and the reference position. Then, a balance 
index is calculated through the summation of these 
distances. A low balance index shows success in per-
formance of the test.40,41 Subjects were asked to main-
tain a unilateral stance on the test leg. The trial 
included two different tasks, one static and one 
dynamic. In the static balance task, athletes were 
asked to stand on one leg (tested leg) and keep the 
center point that was represented by a cross on the 
computer screen. In the dynamic balance task, ath-
letes made the cross (center point) follow the cursor 
(reference position) on the computer screen. Both 
static and dynamic balance tests consisted of three 
measurements, which each lasted at 30 seconds. Dur-
ing all the tests the athlete crossed their arms over 

their chest and looked at the computer screen. Before 
each task, the athlete was allowed to practice for 1 min 
and the break between the static and dynamic test 
tasks was 15 minutes. If an athlete was unable to keep 
his balance during a measurement and touched the 
railing, the measurement was cancelled and restarted.

Taping Methods
Kinesiotaping® method: The applied tape involved 
both tibiofibular ligament and peroneal muscle sup-
port techniques using Kinesio Tex® Tape by same 
physical therapist who is trained in applying KT® 
(Fig. 6). While applying the peroneus longus muscle 
support tape application, the athlete’s position was 
supine or long sitting. The base of the Kinesio Tex® 
Tape was applied to the plantar surface of the base of 
the 1st metatarsal. The ankle was plantar flexed and 
inverted to increase tissue tension while Kinesio Tex® 
Tape was applied over the path of the peroneus lon-
gus tendon, passing behind the lateral malleolus and 
ending on the fibular head. The taping method for 
peroneus brevis muscle differs from that of the pero-
neus longus; the ankle is dorsiflexed and inverted to 
increase tissue tension. The rest of the tape was 
applied along the path of the peroneus muscles and 
attached to fibular head.42 

Figure 5. The SportKAT 3000 device.

Figure 6. Kinesiotaping application for ankle (note 
peroneus longus in pink colored tape, peroneus brevis in 
black colored tape, and anterior tibiofi bular ligament in 
fl esh colored tape)
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For the tibiofibular ligament support technique with 
Kinesio Tex® Tape, athletes extended their knee and 
dorsiflexed their ankle. Then, Kinesio Tex® Tape was 
applied to medial malleolus. After stabilizing the 
tape, it was pulled with light (25%) tension towards 
to lateral malleolus (through anterior part of ankle) 
by covering the anterior and posterior tibiofibular 
ligaments and the end of the technique Kinesio Tex® 
Tape was attached with no tension.42 

In the athletic taping method first pre-wrap was 
applied. Two strips of white 2 inch athletic tape were 
used separately as anchors at the top of the pre-wrap 
around the calf. Two medial to lateral stirrups and 
horizontal stirrups were used to support both sides 
of the ankle. Finally, medial and lateral heel locks as 
well as figure of eight straps were applied (Fig. 7).43

Athletic tape was used for the placebo taping method. 
‘I’ shaped tapes were cut and applied with no tension 
(Fig. 8). 

Statistical analysis
SPSS Version 19 software was used. Statistical analy-
ses performed consisted of one way ANOVA tests to 
examine difference in measurements between con-
ditions. Bonferroni correction was applied to correct 
for use of multiple tests. 

Figure 7. Athletic taping application for ankle (prewrap, anchors, stirrups [3], heel locks, and closure straps).

Figure 8. Placebo taping method application.
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RESULTS 
The means and standard deviation scores on each of 
the functional performance tests are presented in 
Table 2. The mean performance time for the hop-
ping test was fastest in the athletic tape condition 
(6.56 seconds) followed by the KT® condition (6.62 
seconds) as compared to placebo tape (7.01 seconds) 
and non-taped condition (7.21 seconds). The only 
statistically significant difference was found between 
the athletic tape and non-taped conditions (p=0.035). 
In the single limb hurdle test fastest performance 
was measured in KT® condition (5.17 seconds) then 
in athletic taping condition (5.26 seconds), followed 
by placebo tape (5.41 seconds) and non-taped condi-
tion (5.50 seconds). These differences were statisti-
cally significant when compared among conditions 
(Athletic taping- placebo taping p=0.03; athletic tap-
ing- non tape p=0.016; KT®- Placebo taping p=0.042; 
KT®- Non tape p=0.016). 

In both the standing heel rise test and vertical jump 
test, athletic taping led to diminished results. The mean 
number of heel rises performed was the most in the 
KT® condition (30.6) followed by placebo tape (28.8) 
then non-tape (28.6) and lowest numbers of heel rises 

performed was in the athletic tape condition (25.7). 
While in vertical jump test results greatest height was 
measured in KT® condition (33.4 cm) followed by non 
tape (32.9 cm), placebo tape (32.7 cm) and then ath-
letic taped condition (29.9 cm).

In both the heel rise and vertical jump tests the per-
formance decreases observed with the athletic tape 
condition were statistically significantly different 
than other conditions. 

The following summarizes the statistical analysis 
(p values) during the standing heel rise test and 
vertical jump test. Athletic taping- placebo taping 
p=0.035; athletic taping- non tape p=0.043; KT®-
athletic taping p<0.001. For vertical jump test: 
Athletic taping- placebo taping p=0.002; athletic 
taping- non tape p=0.002; KT®-athletic taping p<0.001.
(Figure 9,10) Finally, there was no significant differ-
ence between the performance of the athletes with
placebo taping and those without taping in any of 
the functional performance tests. 

Star excursion balance test (SEBT) scores are shown 
in Table 3. No significant differences were observed 
among all the trials of the SEBT (anterior p=0.0699; 

Table 2. The mean scores of the functional performance tests.
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anteromedial p=0.126; medial p=0.550; posteromedial 
p=0.587; posterior p=0.754; posterolateral p=0.907; 
lateral p=0.124; anterolateral p=0.963) and KAT 
Dynamic tests (p=0.388). 

DISCUSSION 
The results of the current study showed that KT® did 
not cause any decrease in performance on any of 
the functional tests performed by athletes with 
chronic inversion ankle sprains. This is in agree-
ment with other studies that reported similar con-
clusions as a result of the utilization of external ankle 

supports.7,16,34 There were no significant differences 
in performance by athletes with placebo taping and 
without taping conditions on any of the functional 
performance tests. Similarly, Sawkins et al.44 found 
no significant effects of placebo taping in their study. 
However, in the study conducted by Sawkins et al.,44 
participants reported improved perceptions of sta-
bility, confidence, and reassurance with the placebo 
tape in place while performing functional tests.

The SportKAT 3000 is a fully computerized dynamic 
platform with forward-backward and side-to-side tilt-
ing that evaluates subjects’ reactions to different types 
of surface displacement. It is designed for static and 
dynamic balance assessment and training. In the cur-
rent study, there were no significant differences 
among all taping conditions for dynamic balance mea-
surement. In static balance assessments, subjects who 
had Kinesio Tex® Tape applied demonstrated statisti-
cally significant lower balance index scores (the lower 
balance score, the better success) than those who wore 
either placebo taping or no tape. However, it was stated 
that there was no change in performance in either 
static or dynamic balance function regardless of the 
taping technique used in studies by Greene&Hilman,45 
Hume&Gerrard,46 and Hopper et al.47 In these studies 
balance ability was measured by taking stabilometric 
recordings in single leg stance position.45-47

Cordova et al48 stated that “lace-up style ankle sup-
port and traditional adhesive tape application incor-
porate material anterior and posterior to the talocrural 
joint axis”.48, p.640 This may restrict plantar flexion ROM 
that could contribute to a diminished vertical jump 
height. Vertical jump height could become impaired 
if the external ankle support decreases functional 
ROM.48 Subjects in the current study who were taped 
with athletic tape demonstrated vertical jump heights 
that were significantly lower than subjects with other 
conditions, perhaps due to the restriction of plantar 
flexion as described above. Mayhew20 examined the 
effects of closed basketweave taping application on 
the vertical jump, 50-yd sprint, standing long jump, 
and the Illinois agility run. He reported that the tap-
ing application significantly impaired vertical and 
long jump ability and concluded that the taping appli-
cation significantly reduced performance when plan-
tar flexion of the ankle was required. In the current 
study; despite of the statistically significant negative 

Figure 9. Means plot of standing heel rise test results. 
ENDN = non-taped condition, ENDK = Kinesiotaped 
condition, ENDA = athletic tape condition, ENDP = 
placebo condition. 

Figure 10. Means plot of vertical jump test measurement. 
VJN = non-taped condition, VJK = Kinesiotaped condition, 
VJA = athletic tape condition, VJP = placebo condition. 
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effects of athletic taping on vertical jumping, KT did 
not produce any statistically significant negative 
effects. 

The hopping test and the single limb hurdle test are 
useful functional performance tests because they 
require multiple demands such as muscular strength, 
neuromuscular coordination, and joint stability.49 In 
this study the authors found no significant difference 
between outcomes in the hopping or single limb hur-
dle tests in athletes with athletic tape and KT®, both 
of them were to be found no different than the perfor-
mance of athletes with placebo taping. The current 
findings are in agreement with Sawkins et al.44 who 
found no significant difference (p= 0.865) by com-
paring performance on the hopping test in those with 
placebo taping compared to non-taped controls. 44

SEBT was used as a dynamic postural control measure-
ment. SEBT was chosen because it is a reliable test that 
assesses dynamic stability in multiple planes.50,51 Hardy 
et al. used a prophylactic ankle brace as an external 
ankle support and they found that the bracing condi-
tion had no effect on any of the SEBT directional mea-
sures.52 The findings of the current investigation 

findings are in agreement with Hardy et al, as there 
was no significant difference in performance on the 
SEBT among athletes with all tape conditions.

The standing heel rise test was used to examine the 
isotonic endurance of the ankle joint plantar flexor 
muscles. However Madeley et al.53 suggested that 
although this test principally measures function 
of the gastrocnemius and soleus muscles, the input 
of other muscles of the leg on the plantar flexion of 
ankle joint cannot be ignored. 

The authors of the current study found that athletic 
tape significantly reduced the number of heel raises 
performed (Non tape- athletic taping p= 0.043; pla-
cebo taping- athletic taping: p 0.035; KT®- athletic tape 
p=0.000 p< 0.001). The cause of this decrease could 
be because the limitation of plantar flexion ROM of 
ankle. Performance in the Kinesio Tex Tape® showed 
higher numbers of heel rises than athletic tape condi-
tion. There were no statistically significant differences 
in heel rises between KT®-none-tape and KT®-placebo. 
The reason for this may be the proprioceptive feed-
back, which was also investigated by Sawkins et al.,44 
and the effect of placebo taping remains unclear. 

Table 3. Star excursion balance test scores (cm).
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Another discussion point is the duration of the effec-
tiveness of tape for support of the ankle. Athletes 
would prefer that taping should maintain its effective-
ness during training or competition. Larsen54 recorded 
that there was a 20% loss of support capabilities after 
20 minutes start/stop running on uneven ground and 
jumping. Frankney et al55 found reduction of about 
50% after 15 minutes of standard vigorous exercises 
including jumping, pivoting, and running.55 Thus, the 
authors of the current study applied all taping meth-
ods 20 minutes before trials. It should be noted that a 
proposed advantage of KT® is that can be worn for 
3 days, without diminishing effect. Besides, athletes 
can take a shower without taking the tape off since it 
is waterproof. 31 However, this claim was made related 
to the claim of ongoing tactile input that may be gen-
erated by KT®. 

Limitations of the present study include the small 
sample size (n=15) and that they were a conve-
nience sample. As the sample included only male 
basketball players, the application of the present 
findings to other populations such as female athletes 
and those who participate in other sports is limited. 

CONCLUSION 
Neither KT® nor athletic tape had a statistically sig-
nificant effect on performance on the hopping test, 
the single limb hurdle, dynamic balance, and SEBT 
tests. However, athletic taping caused a significant 
decrease in performance in vertical jump and stand-
ing heel rise tests while KT® did not limit functional 
performance. This study offers information that may 
stimulate new design of ankle taping methods by 
using different materials and further research may 
help to reduce uncertainty of the effects of various 
types of ankle taping on functional performance.   
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