286

PResearch Article

Kinesio taping® does not alter joint position
scnsc in healthy subjects: randomized, clinical
trial.
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Abstract

Introduction: The Kinesio Taping® is an elastic functional tape with specific characteristics that, when applied on mus-
cles, aims to assist and functionally support them. Its effect on proprioception, a component of the somatosensory
system, is still poorly understood. Objective: To assess the immediate effects of the application of Kinesio Taping® (KT)
on knee joint position sense (JPS) of healthy subjects. Method: This is a controlled, randomized-blinded clinical trial.
Sixty females volunteers (age: 23.3 + 2.5 years, BMI: 22.2 £ 2.1 kg/m?) were randomly divided into 3 groups with 20
members each, and they performed one of three protocols: control - 10 minutes of resting; nonelastic adhesive tape -
application over the rectus femoris (RF), vastus lateralis (VL) and vastus medialis (VM) muscles; and KT - application
of KT over the same muscles. All were subjected to knee JPS evaluation on an isokinetic dynamometer, in which the
analyzed variable was the absolute error, before and after interventions. Results: There were no significant changes in
knee JPS in the assessed groups, using absolute error (control group p=0,14; nonelastic adhesive tape group p=0,32;
KT group p=0,91). Conclusion: The application of KT on the RF, VL and VM muscles was not able to significantly im-
prove the knee JPS of healthy women.
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Resumo

Introdugdo: O Kinesio Taping® é uma bandagem eldstica funcional com caracteristicas prdoprias que, aplicada sobre ou
ao redor dos musculos, objetiva assistir e dar suporte funcional. Seu efeito na propriocepgdo, que é um componen-
te do sistema somatossensorial, ainda é pouco compreendido. Objetivo: Analisar os efeitos imediatos da aplicacdo do
KinesioTaping®(KT) no senso de posicdo articular (JPS) do joelho em sujeitos saudaveis. Método: Trata-se de um en-
saio clinico, controlado, randomizado, cego. Sessenta voluntarias, do sexo feminino (idade: 23,3 + 2,5 anos; IMC:
22,2 + 2,1 Kg/m?) foram aleatoriamente distribuidas em 3 grupos, com 20 integrantes cada, e realizaram um dos 3
protocolos: controle - 10 minutos em repouso; eJPSradrapo - aplicacdo de esparadrapo nos musculos reto femoral
(RF), Vasto lateral (VL)e Vasto Medial (VM); e Kinesio Taping - aplicacdo do KT nos mesmos musculos. Todas foram
submetidas a avaliacdo do JPS do joelho em um dinamdmetro isocinético, onde a varidvel analisada foi o erro absolu-
to, antes e apds as intervengdes. Resultados: N&do foram observadas alteragdes significativas no JPS do joelho em ne-
nhum dos grupos avaliados, a partir do erro absoluto (grupo controle p=0,14; grupo esparadrapo P= 0,37; grupo KT
P= 0,91). Conclusdo: A aplicacdao do KT nos musculos RF, VL e VM né&o é capaz de alterar de forma significativa o JPS
do joelho, de mulheres saudaveis.
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INTRODUCTION

Physically active individuals who engage in activi-
ties whether recreational, amateur or professional level,
constantly seek resources that can improve their mus-
cle performance.

Within this context, the Japanese chiropractor
Kenso Kase developed Kinesio Taping® (KT), which is an
elastic bandage with functional characteristics that ap-
plied on the muscles, aims to assist and support func-
tion.(? This technique consists of a thin elastic band
which can be stretched up to 50% of its original length,
resulting in lower restriction compared to convention-
al tapes.®? Applying the same is proposed to decrease
pain and swelling, increase joint stability and improve
muscle performance.®

The mechanisms by which the application of KT
reach the expected result are not well understood.
Some researchers claim that their application directly
on the skin activates some cutaneous mechanorecep-
tors, which would cause a reduction in pain by the gate
of pain mechanism. Furthermore, its elastic and adhe-
sive characteristics, the bandage might provide an in-
crease of the interstitial space, permitting a better blood
and lymph flow.?3 Murray and Husk® also propose that
KT through cutaneous stimulation could improve pro-
prioception.

However, the effect of the application of KT in pro-
prioception, which is a component of the somatosen-
sory system is still poorly understood.>”) The proprio-
ceptive acuity is defined as the ability of an individual
to determine joint position sense, movement and limb
strength,® and thus an essential tool for injury preven-
tion and rehabilitation component. However, it is often
ignored, with serious consequences because the pro-
prioceptive deficits may be responsible for many acute
joint injuries.®:19

Proprioception is the result of afferent inputs ge-
nerated from the integration of neural impulses arising
from several mechanoreceptors to the CNS. These re-
ceptors are located in joint capsules, ligaments, mus-
cles, tendons and skin, being sensitive to stimuli such as
pain, pressure, touch and movement. Therefore, their
role is critical to the individual’s performance in sport
and activities of daily living.(12)

Many techniques to examine the proprioceptive
acuity are described in the literature, among them are
the joint position sense (JPS). The evaluation of an in-
dividual JPS determines mainly the ability to realize the
target angle or the position of the joint, and may be con-
ducted in an active or passive manner and by positio-
ning open kinetic chain (CCA) or closed (CCF).(213) The
ability to position a joint, consciously, is a highly specia-
lized proprioceptive function and is a measure of great
clinical importance, which involves both control of mo-
vement and stability.®*

Thus proprioception is a decisive element for both
recovery and for the prevention of injury. In addition to
the proprioceptive training, the KT has been widely used
in clinical practice to aid in the treatment of acute soft
tissue injuries and various joints and also in order to
prevent injury,(*> but there is no evidence that ensures
the use of KT to improve proprioception.®” Thus, this
study aims to examine the immediate effects of the ap-
plication of KT knee JPS in healthy women.

METHOD

Subjects

The study included 60 healthy volunteers, fema-
le, mean age 23.3 * 2.5 years and body mass index
(BMI) of 22.2 £ 2.1 kg/m?. All were between 18 and 28
years, active in recreational character®® with no history
of musculoskeletal injury to the lower limbs in the past
six months and no history of surgery of the lower limbs,
non-corrected neurological, vestibular, visual and/or he-
aring impairments, and showed no allergy to adhesive.
Volunteers who reported pain during the collection pro-
cedures or that did not perform assessment procedures
correctly were excluded from the study.

Participants were recruited among students from a
local university, informed about the study objectives and
signed a consent form, according to Resolution 196/96
of the Conselho Nacional de Saude. The study was ap-
proved by the local Ethics Committee search, obtaining
protocol number 604/11 and is in accordance with CON-
SORT recommendations.

Procedures

Initially, all subjects performed warm up on a sta-
tionary bicycle (Fit®-Ergo, Ergo Cycle 167, Pirmasens,
Germany), with adjusted saddle height on the greater
trochanter of the femur for five minutes with a load of
20 W.(7 Soon after the evaluation of knee JPS of the
dominant lower limb was performed. After this assess-
ment, subjects were randomly distributed through the
site www.randomization.com in one of three groups with
20 participants in each, namely: control group, group
tape and kinesio taping group.

The control group performed the initial assess-
ment, and allowed to rest for ten minutes, and then per-
form the final evaluation. After initial assessment, the
kinesio taping (KT) group was submitted to KT applica-
tion (kinesio tex gold®) to rectus femoris (RF), VL and
VM muscles in the dominant limb, longitudinally, from
the proximal to the distal, with 50% tension on the strip,
as suggested by Kase et al (2003). Kinesio taping was
applied to the RF from 10cm below the anterior superi-
or iliac spine to the upper edge of the patella. The strip
was fixed on the VL muscle from the greater trochanter
to the lateral edge of the patella. For the VM muscle KT
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was applied to the middle third from the medial region of
the thigh to the medial edge of the patella. This applica-
tion was performed with subjects standing on one foot,
with the hip of the dominant limb at 0° and knee flexed
at 90° (Figure 1).

Nonelastic adhesive tape were applied to individu-
als from the bandage group (Cremer® S.A Brazil) also on
RF, VL and VM muscles, longitudinally from the proximal
to the distal, assuming the same position adopted in the
KT group. Following intervention, subjects underwent a
second evaluation, identical to the first.

JPS Assessment

The evaluation was performed using an isokinetic
dynamometer (Biodex Multi-Joint System 3 ®, Biodex
System Biomedical Inc, New York, USA) calibrated we-
ekly according to the specifications and manufacturer’s
recommendations.

The JPS was evaluated in the active form, as a more
functional test and analyze more predominant muscle
receptors when compared with the evaluation of pas-
sive manner.(*® The volunteer was positioned adjusta-
ble chair sitting on the dynamometer, the non-dominant
leg of the lower limb was fixed by a belt, like the chest
and pelvic region. The rotation axis of the dynamome-
ter was aligned with the lateral epicondyle of the femur
(anatomical axis of rotation of the knee) and the lever
arm was adjusted at the distal leg and secured appro-
ximately 5cm above the medial malleolus of the ankle.
All these adjustments followed the recommendations by
Dvir @9 (Figure 02)

After positioning, the participant was instructed
to perform active knee extension at a constant speed
of 2°/s, with starting from 90° of flexion member.
When the target angle of 45° was reached, the arm
of the dynamometer remained in this position, holding
it for five seconds, so that voluntary knew what the
angle to be achieved. This procedure was performed
once for each volunteer. Then, we requested an active
extension from 90° of knee flexion (2°/s) to the tar-
get angle, second trial of the subject. At that moment,
voluntary flipped a device, and recorded the angle
achieved. At this stage, was also performed only a
repetition.

The variable analyzed was the absolute error, given
by the difference between the target and the angle
achieved by voluntary, in degrees, without considering

KT® does not alter JPS in healthy subjects.

directional trends over or underestimation of the tar-
get angle. To avoid induction of results throughout the
assessment visual feedback was blocked by protective
eyewear.

Figure 01. Application of kinesio taping in muscles VM, VL and RF.
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Figure 02. Positioning of the volunteer on the isokinetic dy-
namometer (Biodex Multi-Joint System 3 ®, Biodex System
Biomedical Inc, New York, USA) for evaluation of the JPS.

Table 01. Mean values and standard deviation (SD) of variables: absolute error of joint position sense (JPS absolute error) before and
after application of the protocol in the three groups: control, tape and KT.

Control Nonelastic tape Kt
Variables
(n= 20) Mean = SD Mean = SD Mean = SD
PRE POST p PRE POST p PRE POST p
JPS - absolute error (degrees) 7.5 x4 65 0.14 52+3 6.3£5 0.31 65 6 £ 4.5 0.91
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Statistical Analysis

Statistical analysis was performed using SPSS 17.0
software. First the Kolmogorov-Smirnov test (KS) was per-
formed to verify the normality of the data. After that, it
was observed that all variables were normally distributed.

Inferential statistics used in the analysis of varian-
ce two-way repeated measures (ANOVA 3X2) to check
intergroup and intragroup differences before and after
the interventions. In all statistical analysis was assig-
ned a significance level of 5% and a confidence interval
of 95% (95% CI).

RESULTS

There was no significant change in JPS knee com-
pared the values of the initial assessment with the final
evaluation, in the three groups evaluated (Table 01). No
significant difference between groups was observed.

DISCUSSION

In the present study, the JPS (absolute error) sho-
wed no differences pre and post implementation of the
protocol in any of the groups assessed. In contrast, Mur-
ray and Husk® observed an improvement in the JPS of
the ankle joint after application of KT in 26 healthy sub-
jects. Chang et al.?® found that the KT applied to the
anterior surface of the forearm improved sense of grip
strength in healthy athletes. They suggest the possible
technical effect may be due to a muscle receptor acti-
vation, or KT applied directly to the skin and muscles in
a stretched position, can stimulate the muscle fascia li-
ning, which would cause an activation of muscle recep-
tors providing for regulation of muscle tone. 29

However, Halseth et al.?") examined the effects of
KT in JPS ankle during plantar flexion, and concluded
that the application of this technique appears to impro-
ve joint position sense in healthy individuals. As Aytar et
al.?» who found no effect of KT, applied to the quadri-
ceps femoris, the JPS knee in women with patellofemo-
ral pain syndrome. These authors suggest that the te-
chnique may not have influenced the JPS knee becau-
se it was applied in a restricted area of the lower limb,
in others words, KT was applied only in some regions of
the quadriceps. Moreover, they claim that may have oc-
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