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ABSTRACT

Introduction: Basketballis a sport that requires good motor coordination as well as intense and multidirectional
movements. Chronic ankle instability affects about 40% of patients who have sustained a sprain injury. In order to
minimize the effects of this dysfunction, functional elastic tape has been widely used due to its mechanical properties,
having some positive effects on athletes' functional performance. Objective: To evaluate the effect of elastic tapes
on the ankles of basketball players with and without chronic instability. Method: Thirteen athletes from a varsity
basketball team of both sexes, aged between 18 and 30 years (23.2 + 3.2 years), who had been playing the sport for
atleast one year and trained at least twice a week. The subjects were assessed using the anterior drawer test for the
presence or absence of chronic ankle instability and in three different situations: placebo, elastic tape and control,
and the order of use of the implements was randomly determined, using the Star Excursion Balance Test (SEBT)
to assess the ankle stability of these athletes. Results: Among the eight directions proposed in the SEBT, there was
statistical significance in the difference in three directions for the placebo method in comparison to elastic taping and
control. There was no statistical significance in the difference in four directions between the assessments, and there
was no statistical significance in the difference in all directions between the control and elastic tapes. Conclusion:
It can be inferred from the study that elastic taping does not have positive effects on joint stability in athletes with
and without chronic instability, taking into account their functionality. Levef of Evidence I; High quality randomized
trial with statistically significant difference or no statistically significant difference but narrow confidence intervals.

Keywords: Athletic tape; Ankle; Athletes.

RESUMO

Introdugdo: O basquete é um esporte que requer boa coordenacdo motora e movimentos intensos e multidirecionais. A
instabilidade crénica de tornozelo acomete cerca de 40% dos pacientes que sofreram leséo por entorse. Visando minimizar os
efeitos dessa disfun¢do, a fita atlética eldstica vem sendo bastante usada por suas propriedades mecanicas, apresentando alguns
efeitos positivos sobre o desempenho funcional dos atletas. Objetivo: Avaliar o efeito da fita atlética eldstica no tornozelo de
Jjogadores de basquete com e sem instabilidade cronica. Método: Foram avaliados 13 atletas de times de basquete universitdrio,
de ambos os sexos, com idade entre 18 e 30anos (23,2 + 3,2 anos), que praticavam a modalidade hd pelo menos um ano, com
frequéncia de treino de, no minimo, duas vezes por semana. Os sujeitos foram avaliados pelo teste de gaveta anterior quanto
a presenca ou ndo de instabilidade crénica de tornozelo em trés situacbes distintas: com placebo, com fita atlética eldstica
e controle, e a ordem de uso dos implementos foi randomicamente determinada, sendo aplicado o Star Excursion Balance
Test (SEBT) para avaliar a estabilidade do tornozelo desses atletas. Resultados: Entre as oito dire¢des propostas no SEBT, houve
significancia estatistica na diferenga em trés direcoes para o placebo, com relacdo a fita atlética eldstica e o controle. Nao
houve significancia estatistica na diferenga em quatro diregoes entre as avaliagdes e néo houve significancia estatistica na
diferencaem todas as diregées entre as avaliacées controle efita atlética eldstica. Concluséo: A partir deste estudo, foi possivel
observarque afita atlética eldstica ndo tem efeitos positivos sobre a estabilizacdo articular em atletas com e sem instabilidade
crénica em termos da avaliacdo da funcionalidade. Nivel de Evidéncia I; Estudo clinico randomizado de alta qualidade
com ou sem diferenga estatisticamente significante, mas com intervalos de confianga estreitos.

Descritores: fita atlética; Tornozelo; Atletas.

RESUMEN

Introduccidn: El baloncesto es un deporte que requiere una buena coordinacion motora y movimientos intensos y
multidireccionales. La inestabilidad crénica del tobillo afecta a aproximadamente el 40% de los pacientes que han sufrido
una lesion de esguince. Con el fin de minimizar los efectos de este trastorno, la cinta atlética eldstica viene siendo bastante
usada por sus propiedades mecdnicas, presentando algunos efectos positivos en el rendimiento funcional de los atletas.
Objetivo: Evaluar el efecto de la cinta atlética eldstica en el tobillo de jugadores de baloncesto con y sin inestabilidad crénica.
Método: Fueron evaluados 13 atletas del equipo de baloncesto universitario, de ambos sexos, con edad entre 18y 30 anos
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(23,2 + 3,2 arios), que practicaban la modalidad desde hace por lo menos un ano, con frecuencia de entrenamiento de,
como minimo, dos veces por semana. Los sujetos fueron evaluados por el test de cajén anterior cuanto a la presencia o
no de inestabilidad cronica del tobillo en tres situaciones diferentes: con placebo, con cinta atlética eldstica y control, y
el orden de uso de los implementos aleatoriamente determinado, siendo aplicado el Star Excursion Balance Test (SEBT)
para evaluar la estabilidad del tobillo de estos atletas. Resultados: Entre las ocho direcciones propuestas en el SEBT, hubo
significancia estadistica en tres direcciones para el placebo, con relacion a la cinta atlética eldstica y el control. No hubo
significancia estadistica en la diferencia en cuatro direcciones entre las evaluaciones y no hubo significancia estadistica
en la diferencia en todas las direcciones entre las evaluaciones control y cinta atlética eldstica. Conclusidn: A partir de este
estudio, fue posible observar que la cinta atlética eldstica no tiene efectos positivos sobre la estabilizacidn articular en atletas
conysininestabilidad crénica, en términos de evaluacion de la funcionalidad. Nivel de Evidencia I; Estudio clinico alea-
torio de alta calidad, con o sin diferencia estadisticamente significativa, pero con estrechos intervalos de confianza.

Descriptores: Cinta atlética; Tobillo; Atletas.

DOI: http://dx.doi.org/10.1590/1517-869220182406173600

INTRODUCTION

The area of sports rehabilitation constantly presents new techniques
of therapeutic procedures for both prophylaxis and treatment of injuries,
among them elastic tape, also known as Kinesiotaping® (KT)'. Released
in the early 1980's by the Japanese Kenso Kase, the primary objectives of
KTs are to improve blood circulation, reduce oedema, facilitate muscle
activity as well as inhibit it, and improve joint function by improving
sensory mechanisms?. KT, unlike other tapes, does not limit range of
motion and function, and it is called elastic functional tape. The tape
can be applied with different degrees of tension due to its elastic prop-
erty, which allows an extension of 40% to 60% from its original length?,

The functional elastic tape has demonstrated some positive effects
on performance through its mechanical properties, serving as support
for muscles and fascia, and improving joint misalignment*. Considering
the elastic component, KT has a stabilizing action through its effects on
proprioception and muscle activation rather than serving as a mechanical
support, increasing the functional stability of the ankle?.

The ankle is the most affected joint in sports such as soccer, volleyball,
handball and basketball>®” and inversion sprains are the most frequent
injuries in athletes of such sports®%8, According to Bicci et al’, around
40% of patients who suffered a sprain injury develop a chronic ankle
instability (ICS) as a result and present deficits in functional performances.
Proprioception is clearly impaired after an ankle sprain, damaging the
transmission of peripheral information of joint stability and postural
control®®, KT exerts stimulation in the extrinsic mechanoreceptors, so
itis believed to improve the transmission of the previously mentioned
peripheral information, playing a fundamental role in the prevention®.

Due to the lack of consensus in the literature on the subject, it is of
utmost importance that more studies verify whether this implement
has positive effects on the stabilization of the joint also taking into ac-
count the functionality of the athletes. Thus, the present study aimed
to evaluate the effect of elastic tape on the ankle of basketball athletes
with and without chronic instability.

METHODOLOGY

The sample size was calculated from the study by Bicci et al” with a
significance level of 5%, a standard deviation of 8.82 and a mean of 85.05
cm in SEBT. The optimal sample size was considered to be a minimum
of 12 athletes; however, considering a possible sample loss of 10%, a
size of 13 athletes is suggested.

The research was carried out in a quantitative character with a cros-
s-sectional randomized clinical trial'® composed of basketball athletes,
from the Federal University of Rio Grande do Sul, with ages ranging from
181030 years (23.2 + 3.2 years), and a training frequency of at least twice
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a week. The exclusion criteria were having local allergy to the material
of the tapes; interrupting the test; having history of lower limb surgery
and having had any lower limb injury in the last three months.

As soon as they agreed to participate in the research, the athletes
signed the free and informed consent form approved by the Research
Ethics Committee of the university, on May 5™ of 2016, under the number
CAAE 54408916.1.0000.5347 and opinion 675.860, in accordance with
Resolution 466/2012 of the National Health Council.

The data collection took place in the Physical Therapy Clinic on
the university. At such day, all athletes answered a questionnaire with
questions regarding private identification, sports practice and history
of lower limb injuries. In addition, the anterior drawer test to assess the
presence or absence of functional ankle joint instability (Figure 1 and
Figure 2) was performed by an experienced medical doctor who did
not know the athletes.

Figure 1. Negative anterior drawer test.

Figure 2. Positive anterior drawer test.
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At first, each of the subjects performed a warm-up (running for 5
minutes on a treadmill at a speed defined by the athlete), and then went
through tape application (KT), depending on the study situation defined
through a simple draw between three situations of the study: placebo,
elastic tape and control. The situations are the following: 1) placebo
method followed by the study by Bicci et al’, with the KT arranged in
two vertical strips passing through the lateral and medial malleolus
and two strips arranged in “x” from the upper end of one strip to the
lower end of the other strip without tension (Figure 3); 2) method with
elastic tape followed the study by Kuni et al."" which consisted of the
application on the plantar region of the hind foot to leave two halves,
one medial and one lateral to the ankle. The medial half was applied
with 100% tension towards the distal part of the medial gastrocnemius,
passing through the internal malleolus and ending just above it. The
lateral half was applied on the same way, however, towards the lateral
region of the leg, terminating at the same height of the medial part of
the tape (Figure 4 and 3) the control method with no tape placement
and no other implement. Finally, after each situation on different days,
the athletes were assessed for ankle instability through the Star Excursion
Balance Test (SEBT) (Figure 5).

Both applications of tapes were preceded by shaving and hygieni-
zation of the skin with ethyl alcohol 70% hydrated. The elastic tape had
its ends rounded before application. The study collection stages were
performed by two different evaluators: one trained for the placement
of the tapes and the other a blind evaluator.

The SEBT consisted of a series of one-sided mini-squats held in the
centre of a wind rose while attempting to reach as far as possible in each of
the eight directions with the opposite leg. It is considered that the greater
the distance reached in the test, the better the functional performance

Figure 3. Placebo tape application.

of the subject and the greater the stability of the ankle. There is a relation
between the distance and demand regarding neuromuscular balance
and control systems®, For the SEBT, the panel from the study by Peres et
al® was positioned on the floor. On each day of collection, the test was
preceded by a familiarization and then it was performed three times,
with an average of centimetres recorded for each of the eight directions.
The athletes performed the test with their hands at the waist, kept the
support foot flat on the floor using sneakers. Between each of the three
situations, they had a rest time of approximately one and a half minutes.

Statistical analysis

quantitative variables were described by mean and standard deviation
or interquartile range and median. Qualitative variables were described by
absolute and relative frequencies. To compare the SEBT results between the
three groups (placebo, elastic tape and control), Analysis of Variance (ANOVA)
for repeated measures complemented by the Bonferroni test was applied. The
significance level adopted was 5% (p <0.05) and the analyses were perfor-
med in the SPSS program version 21.0 (University of Chicago, United States).

RESULTS

Thirteen university basketball athletes met the study inclusion criteria,
four female athletes and nine male athletes with a mean age of 23.2
+ 3.2. Sample characterization data are presented in Table 1. Of these,
nine were evaluated as having stable ankles and four with functional
instability from the results obtained by the drawer test. No athlete was
sensitive to the tape material, nor interrupted the SEBT test.

After the evaluation for the presence or absence of functional insta-
bility, the performance of the athletes was compared regarding the SEBT
test. The results showed, among the eight directions proposed in the
SEBT, statistical significance in four directions (posterior lateral, posterior
medial, posterior and lateral) for the placebo method in relation to the
elastic tape and control. There was no statistically significant difference
in four directions (anterior, anterior medial, anterior lateral and medial)
between the evaluations and there was no statistical significance in
all directions between the control and elastic tape situations (Table 2).

DISCUSSION

This study sought to verify the effect of elastic tape on ankle stability
and instability of basketball athletes and whether this effect is similar
when the situation involves a placebo application.

Elastic tape is one of the most common therapeutic resources in sports
therapy and it can be used for prevention, rehabilitation of injuries and
improvement of performance. One of the hypotheses of its effects is the
interaction between the afferent cutaneous stimulation and the motor
unit, involving the central and peripheral nervous system'. In addition, it

Figure 4. Kinesiotaping® application method.
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Figure 5. Star Excursion Balance Test (SEBT).

Table 1. Sample Characterization.

Variables n=13
Age (years) - mean + SD 232 +32
Sex - n(%)
Male 9 (69,2)
Female 4(308)
Training Frequency — n(%)
2X 8(61,6)
3x 5(38,5)
Number of sprains 3(1-5)
Time since last sprain (months) 6(4-13)
Drawer Test - n (%)
With Instability 4 (30,8
Without Instability 9 (69,2)
Table 2. Comparison between Evaluations.
Directions Control Placebo Tape P
Mean + SD Mean + SD Mean £ SD
Anterior 712+62 731 £55 714+6,0 0,692
Anterior Medial 755 +59 782 +£5,0 771 £5,7 0,103
Medial 78,1 +£10,3° 83,6 +7,0° 798 £ 6,9%° 0,002
Posterior Medial 82,7 +12,3° 90,9 + 7,5° 848 +7,8° 0,005
Posterior 838+ 1532 94,5 + 8,6° 86,0 £ 9,5 0,001
Posterior Lateral 75,0 £ 15,02 84,5 +9,0° 78,1 £9,8° 0,004
Lateral 635+ 11,5 72,8 +8,1° 674+77° 0,003
Anterior Lateral 610+54 624+ 4,2 61,5+58 0,680

b Equal letters present no different in Bonferroni Test with 5% of significance.

is believed that elastic tape stimulates the recruitment of motor neuron,
leading to an increase in muscle tone and improving joint stabilization as
aconsequence®. Considering the athletic gestures such as jumping, lateral
displacement and running, the use of tape is indicated as a prophylactic
measure for basketball athletes, due to its proprioceptive and mechanical
benefits suitable for increasing joint stability'.

The study by Sawkins and Refshauge'? compared the use of elastic
tape, control and placebo situations in three positions of the SEBT, and
found no significant difference between these conditions, showing that
tape did not improve functional performance, being contrary to this
study in the comparison between elastic tape and control.

Another investigation compared the use of elastic tape with a pla-
cebo method on balance through SEBT, and showed that Kinesiotap-
ing® did not show differences in performance, leading the authors to
conclude that KT was not able to improve motor control of athletes™.
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Also, Halseth et al.’® investigated the effect of KT on proprioception in
subjects without previous severe ankle injury and concluded that when
applied to the lower leg and ankle the implement did not provide an
increase in proprioceptive response.

Many studies have attempted to present evidence of the use of elastic
tape as a preventive measure in chronic ankle instability, but Briem et al.?
point out that its effect is contradictory due to the fact that sometimes
the tape does not act on fibular muscles, that are important stabilizers of
this joint. According to the study by Hettle et al."’, the use of KT did not
demonstrate significant effects on the (SEBT), showing that KT seems to be
irrelevant to improve functional performance of chronically unstable ankles.

In contrast, Kwiatkowska et al."® found significant results regarding
functional capacity of patients with acute ankle sprain. In a recent sys-
tematic review'?, it was found that KT, compared to a rigid tape, offers less
stability, but, in comparison with the non-use of stabilizers, KT decreases
proprioceptive deficits. According to Murray and Husk'?, elastic tape
can act as a proprioceptive facilitator in the acute phase of the injury.

Studies evaluating the efficacy of KT have somewhat controversial
results as to its functionality. A recent study? found that elastic tape did
not influence the functional performance of soccer athletes. However,
another study' found that KT reduced the rate of occurrence ankle sprains.

Even with its elastic component, it is possible that KT restricts joint
motion, as observed in the study by Gunay?’. In such study there was,
on average, a 10.7 degree restriction for inversion and eversion, pointing
to a significant difference between placebo and KT. Delahunt et al.?®
showed that the use of elastic tape did not increase the distances in
SEBT compared to the control. One of the possibilities for such outcome
is that KT action may restrict ankle movements.

One of the causes that can influence the perception of the patient
using KT is the psychological factor. A placebo method is defined as“any
therapeutic procedure (or therapeutic component) used deliberately
to obtain an effect on a patient, symptom, syndrome or disease, but
which has no specific activity to treat this condition. A placebo method is
based on the psychological expectation that the treatment will improve
symptoms'4. Thus, it should be considered as an additional analysis of
the effectiveness of functional elastic tape.

The effects of KT are still being discussed. A recent study'? sought
to observe the effect of placebo tapes, and the results suggest that the
placebo method may influence functional performance. This change in
perception with a placebo may be because simply applying the tape,
even without tension, led participants to believe that it would allow them
to perform better. In Sawkins and Refshauge'®, participants reported
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that there was an increase in the perception of stability, confidence, and
safety with the placebo method in both the unipedal jump test and the
modified SEBT. None of the participants reported improvements in any
of the functional tests with the control condition.

Possible limitations found in the present study may have influenced
the results: the interval for the execution of the two tests was greater
than the desired one, and also familiarization with the SEBT in the second
test could facilitate its accomplishment. Other factor would be the me-
thodological variation, since the sample size and statistical calculations
are different when compared to other studies in the literature.

CONCLUSION

From the study carried out it can be observed that elastic tape
does not provoke positive effects on joint stabilization in athletes with
and without chronic instability, taking into account their functionality.
It would be of great use that more studies were carried out in order to
verify this implement as an ankle stabilizer because the literature is still
fairly divergent.
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