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ARM FUNCTION AND MUSCLE ACTIVITY RESPONSES AFTER USING 
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RODOLFO SILVA KÓS1  , THOMAS W.J. JANSSEN2   , ALBERTO CLIQUET JUNIOR1  

1 Department of Orthopaedics and Traumatology, State University of Campinas, Campinas, Brazil
2 Faculty of Behavioural and Movement Sciences, Vrije Universiteit Amsterdam, Amsterdam, the Netherlands

Abstract
Purpose. This study aims at showing the effects in muscle activity and arm function under the influence of the inhibitory 
muscle technique of the Kinesio tape method in healthy muscles.
Methods. Overall, 20 apparently healthy subjects underwent the procedures 3 times, in 3 different tape conditions: no 
tape, Kinesio tape, and non-elastic tape. The muscle activity was obtained in millivolts through electromyography on biceps 
brachii and deltoid during 3 specific tasks, and the arm function was determined in seconds with the Action Research Arm 
Test, a standardized tool conceived to assess upper extremity function, divided into the subscales of grasp, grip, pinch, and 
gross movement.
Results. The electromyography results and most of the Action Research Arm Test dimensions did not show any statistically 
significant differences in any comparison (p > 0.05) between the tape conditions. However, there could be a tendency to perform 
movements faster under the influence of the Kinesio tape, as implied in the dimensions of grip (p = 0.01) and total (p = 0.04) 
of the Action Research Arm Test.
Conclusions. The Kinesio tape inhibitory muscle technique and tape conditions did not evoke significant effects in muscle 
activity or arm function in apparently healthy muscles.
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Introduction

For reaching and targeting an isolated muscle, the 
Kinesio taping (KT) method has shown important re-
sults regarding muscle facilitation, inhibition, and mus-
cle function in general as an auxiliary tool for rehabili-
tation. It was developed by Kenzo Kase in 1973 and 
consists in applying self-adhesive elastic tapes on the 
skin to provide aid to the muscle and other soft tissues 
to continually seek homeostasis. In addition to influ-
encing muscle function, the KT method can exert sev-
eral other physiological effects, which basically depend 
on the amount of stretching applied to the tape and 
where and how it is used. The benefits for the patient 
include joint positioning, improvement of circulation of 
body fluids, tissue repair, improvement of fascia align-
ment, sensory stimulation, facilitating or limiting move-

ment, increase of proprioception, functional perfor-
mance enhancement, and lymphoedema control and 
management [1–3].

The inhibitory muscle technique [4, 5] offers en-
hancement of the muscle relaxation and function, 
decreasing the muscle activity, and interventions in 
episodes of fatigue, pain, spasms, muscle injury con-
tractures, and unbalanced muscle activities. It has 
its application starting from the muscle insertion and 
finishing around the origin, always in the stretched 
position of the joint. When the limb returns to a neutral 
position after the application, the tape becomes wrin-
kled, and this excess of tape pulls the skin upwards, 
lifting also the fascia and soft tissues, which causes 
stretching of the Golgi tendon organ in the distal end 
of the muscle and suggests muscle relaxation through 
the reflex peripheral mechanism [2, 3].
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The non-elastic (NE) tape is a rigid tape, used mostly 
for local tension. It was introduced by McConnell in 
1984 and has also been demonstrated to improve mus-
cle strength, biomechanical alignment, proprioception, 
muscle control, and functional movement [6]. Jung et al. 
[7] affirm that the NE tape prevents the application of 
excessive force to a specific joint by limiting its func-
tion and range of motion. They also hypothesize that 
there is some influence on muscle activity as joint move-
ment limitation reduces muscle activity.

Kim and Kim [6] compared the KT and NE tape 
impact on handgrip strength in healthy subjects and 
found statistically significant differences immediately 
after KT application, whereas NE brought about no 
differences when the status before and after the rigid 
tape application were compared. Nevertheless, there 
were no differences when the scores were compared 
between KT and NE, which demonstrates that there 
were only changes in muscle strength in the group that 
used KT, but the amount of strength acquired was not 
sufficient to show any effectiveness when these 2 tech-
niques were compared. Lemos et al. [1] also affirmed in 
their study that the grip strength increased by the tape 
was maintained for 48 hours after the tape application.

Regarding the KT inhibitory muscle technique, 
Huang et al. [8] used the inhibition of plantar flexor 
muscles during jump activity in able-bodied subjects, 
assessed by electromyography (EMG). They found an 
increase in the activation of the medial gastrocnemius 
immediately after the tape application. However, the 
height of the jump was not increased. In turn, in the 
placebo application of KT, there were no changes either 
in the jump height or in the muscle activity.

Poon et al. [9] suggested that the real action of the 
tape could be exhibited in a randomized controlled 
trial using placebo techniques for comparison of re-
sults, with no use of tension at the time of application 
and no rules for initiation and end in the tape applica-
tion. Cai et al. [3] cited lack of evidence analysing the 
inhibitory muscle technique, with only the strength as-
sessed and no data related to the EMG activity.

Although the tape application practices are used for 
several different therapeutic effects, there are few stud-
ies that approach specifically EMG activity in the KT 
inhibitory technique [4]. In addition, there is scarce 
scientific evidence on KT and most reports are related 
to muscle facilitation. The KT inhibitory technique 
needs more investigation regarding its effectiveness to 
be used in clinical practice in cases of overuse, exces-
sive muscle activity, spasms, and contractures [1, 9, 10].

This study aims at showing the effects in muscle 
activity and arm function under the influence of the 

inhibitory muscle technique of the KT method in healthy 
muscles. Previous evidence revealed enhanced func-
tion compared with NE tape and we therefore hypoth-
esized that the technique would affect both function 
and activity in healthy muscles.

Material and methods

Participants

A total of 20 apparently healthy individuals were 
recruited to participate in this cross-sectional study 
based on sampling of convenience. There were 13 males 
and 7 females, 18 right-handed and 2 left-handed par-
ticipants. The procedures were performed at the Am-
sterdam Rehabilitation Research Centre Reade. The 
volunteers were required to have the entire range of 
motion for shoulder abduction and flexion. The exclu-
sion criteria involved painful arc of movement, open 
wound in the area of tape application, allergy to the 
tape, any kind of neurological affection that would lead 
to a muscle commitment, failure to perform movements 
over the shoulder line of the dominant upper limb, and 
no signed informed consent. The patients received ver-
bal and written explanations of all the procedures be-
fore undergoing the interview for characterization of 
the sample with items related to gender, age, and dom-
inance.

Procedures

The following procedures were performed 3 times 
in all volunteers, with 3 different tape conditions: no 
tape, KT, and NE (microporous tape). The order of the 
tape conditions was chosen by simple randomization 
[11–13].

The KT application was performed by a KT practi-
tioner. The Kinesio Tex Gold Fingerprint tape was used, 
in black colour, and the technique applied within the 
KT method was the muscle inhibition technique. Both 
deltoid and biceps tapes had a Y cut, with the muscle 
belly area apparent between the 2 tape stripes. The 
deltoid application started in the insertion, in the lateral 
and medium part of the humerus, with the two Y 
stripes, containing the therapeutic zone, around the 
deltoid muscle belly on the anterior and posterior parts 
of it, and the application finished around the origin. 
The biceps brachii application started with the anchor 
on the distal tendon of the biceps, next to the elbow 
joint, whereas both stripes were placed on the edge of 
the muscle, finishing with both anchors next to the 
anterior deltoid. The paper off technique was used, 
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with around 10% of tape stretching, in a stretched po-
sition of the limb in all of its area. For the deltoid ap-
plication on the anterior fibres, the shoulder was in 
a stretched position with extension and external rota-
tion, stretching the anterior fibres, and the back stripe 
was also placed on a stretching position, with the shoul-
der in flexion and internal rotation. For the biceps 
brachii application, the elbow and the shoulder were 
kept in extension and pronation, and the 2 stripes of 
the Y cut bypassed the muscle belly [4, 5].

The NE microporous tape (Heka Por, Van Heek 
Medical, Venray, the Netherlands) was cut into 2 stripes 
of 2.5 cm of width, the same size as KT when cut in 
half to perform the Y technique. The NE tape appli-
cation had the same configuration as that with KT, 
with the two 2.5-cm stripes around the muscle belly, 
and did not follow any beginning and end protocol or 
stretched position of the limb – it was only superim-
posed on the skin. Both applications can be seen in 
Figure 1.

The muscle activity assessment process was per-
formed through EMG of the deltoid and biceps mus-
cles with a Delsys Trigno Wireless (Trigno Avanti 
Platform, Delsys Inc., Natick, MA, USA) device. The 
positioning of the electrodes followed the SENIAM 
(Surface EMG for Non-Invasive Assessment of Muscles) 
protocol [14]; a sensor was positioned on the middle 
deltoid muscle belly, and the other one on the biceps 
brachii muscle belly. The KT and NE applications left 
the muscle belly apparent for placing the sensors on it 
(Figure 1).

The individuals were sitting on a chair with a back 
rest, with the arms resting on a table at the height of the 
elbow joint; the subjects started the function from this 
rest position.

The muscle activity was measured during 3 spe-
cific tasks performed with the dominant upper limb: 
(1) to reach the top of the head with the hand, simu-
lating daily life activities that are supposed to be per-
formed over the shoulder line, such as doing the hair, 
reaching some high spot, or dressing activities; (2) to 
move the hand towards the mouth, simulating feeding 
activities; and (3) to throw a medicine ball of 3 kg, try-
ing to reach high peaks of contraction during the EMG 
assessment. The tasks can activate both the deltoid 
and biceps brachii muscles properly, and it is adequate 
to measure this muscle activity during the performance 
[15–17]. The tasks were performed 3 times each, and 
all the measures were used for the final analysis and 
comparison.

The raw data of the EMG were obtained right after 
the assessment, and then transferred from the EMG 
Works Acquisition software (Delsys EMGworks Acqui-
sition 4.7.1, Delsys Inc., Natick, MA, USA) to EMG 
Works Analysis (Delsys EMGworks Analysis 4.3.1.0, 
Delsys Inc., Natick, MA, USA), in which the numerical 
values in millivolts of the EMG activity of both muscles 
were obtained. These numerical data were transferred 
to MATLAB (MATLAB R2019a, MathWorks Inc., 
Natick, MA, USA) for filtering and achieving absolute 
values. The contraction peaks were obtained manually 
for the 3 movements within the tasks, and the peak 
contractions of the muscle were selected manually, 
which resulted in 3 peak values of the 3 contractions 
during the trials. If the participant was performing task 
one, 3 values were obtained from the 3 trials conducted 
within this task, and then the same values were also 
obtained for the other muscle.

The Action Research Arm Test (ARAT) is originally 
used to assess upper limb functions after stroke. It can 

A
   

      

B
  
 

Figure 1. Participant with (A) Kinesio tape inhibitory muscle technique application and (B) non-elastic (microporous) 
tape application in the same configuration, both with the Delsys EMG sensors on biceps brachii and deltoid
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provide a good overview of the upper limb function 
through specific limb changes among individuals with 
upper limb commitment, with 19 items related to the 
shoulder, elbow, and wrist function. The 19 items are 
divided into 4 subscales, which are grasp, grip, pinch, 
and gross movement. The test scores are related to the 
performance and range from 0 to 3, depending on 
the quality of the movement; in each item, the time in 
seconds to complete the task should also be obtained 
[17, 18]. In this study, as there were only apparently 
healthy volunteers, the score related to the movement 
quality was not obtained, and the time in seconds to 
perform each task was used and compared between 
the tape conditions. ARAT was chosen for the healthy 
population because it uses specific materials like cylin-
ders, cubes, and other objects for a standardized as-
sessment of the arm function, being a proper tool for 
this evaluation, even in a population with any com-
mitment.

Statistical analysis

Data were analysed with IBM SPSS 24 (IBM SPSS 
Statistics 24, SPSS Inc., Chicago, IL, USA). Exploratory 
data analysis was used for the characterization meas-
ures (frequency, percentage, mean, and standard de-
viation). The data had a normal distribution accord-
ing to the Shapiro-Wilk test, and one-way ANOVA for 
repeated measures was performed. The level of signifi-
cance was 5%. The EMG peak results of the 3 trials 
in milliseconds of each muscle and the values in sec-
onds of the ARAT items were used for analysis and 
comparison. Since there was only one group of able-
bodied participants, the within-subject factor, respon-
sible for detecting differences within the group related 
to the intervention, showed which tape condition had 
or had not enhanced the scores.

Ethical approval
The research related to human use has complied 

with all the relevant national regulations and institu-
tional policies, has followed the tenets of the Declara-
tion of Helsinki, and has been approved by the Scientific 

and Ethical Review Board of the Faculty of Behavioural 
and Movement Sciences of the Vrije Universiteit Am-
sterdam.

Informed consent
Informed consent has been obtained from all indi-

viduals included in this study.

Results

The 20 apparently healthy participants had a mean 
age of 31.8 ± 8.5 years (Table 1).

The one-way ANOVA for repeated measures re-
vealed no significant differences in the EMG muscle 
activity among the 3 different techniques. The data 
were analysed from the tasks in each isolated muscle. 
The tape conditions and trials within the same task 
were compared, and the final comparison had the ob-
jective to find any statistically significant differences, 
crossing the tape condition data with the trials (Ta-
ble 2).

In the analysis of ARAT, there were statistically 
significant differences in time scores and in the sum 
of all dimensions (total) (p = 0.04), and in the dimen-
sion of grip (p = 0.006). The other dimensions (grasp, 
pinch, and gross motor) did not show statistically sig-
nificant differences between the tape conditions.

The mean and standard deviation of both dimen-
sions that presented significant differences can sug-
gest that KT could have influenced these differences, 
on the basis of the shorter time of execution when com-
pared with the other dimensions (Table 3).

Table 1. Characteristics of the sample

Sex n Age (years) Dominance

Female 7 34.28 ± 11.68 100% RH

Male 13 30.53 ± 6.03 84.61% RH (n = 11)  
15.38% LH (n = 2)

Total 20 31.85 ± 8.33 90% RH (n = 18)  
10% LH (n = 2)

RH – right-handed, LH – left-handed

Table 2. Values of p from electromyography through ANOVA by task

Factor Bi T1 Bi T2 Bi T3 De T1 De T2 De T3

Tape conditions 0.57 0.38 0.79 0.41 0.19 0.21
Trials 0.99 0.70 0.21 0.33 0.11 0.41
Conditions and trials 0.32 0.12 0.76 0.95 0.89 0.72

Bi – biceps, De – deltoid, T1 – task 1 (reach the top of the head), T2 – task 2 (reach the mouth), T3 – task 3 (throw the ball)
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Discussion

The aim of this study was to analyse the effects of 
the inhibitory muscle technique of the KT method on 
the healthy muscle, in search of a trustworthy reha-
bilitation tool. Studies have shown statistically signifi-
cant clinical results in function. However, the exact 
mechanism of the tape action is still unknown, with 
the hypotheses indicating that muscle facilitation oc-
curs, the tape applied to the skin provides local stim-
ulation through the tension of the elastic material, 
and the continuous stimulation during the period of 
application sends afferent information from the skin 
to the motor cortex, suggesting an enhancement in 
movement and performance [3]. Bravi et al. [11] also 
imply that the KT method increases the sensory in-
puts and influences the proprioception by the stimu-
lation of the cutaneous mechanoceptors, induced by 
the pressure and stretching effect on the skin caused 
by the tape application.

The present study revealed that the KT inhibitory 
technique decreased the execution time of ARAT tasks 
when compared with the use of an NE placebo tape 
and no tape. Among all items scored in the grip dimen-
sion, there are items such as pouring water from one 
cup to another, fitting differently sized narrow tubes 
into cylinders, and moving a rounded wire over a cylin-
der. Decreasing the execution time of a task may sug-
gest that the muscle inhibition mechanism proposed 
by the inhibitory technique when applied to a healthy 
muscle may adjust its physical condition, acting in the 
contraction-relaxation cycle, promoting fluidity, and 
spontaneously increasing the speed of the execution.

Poon et al. [9] discuss the idea of placebo when af-
firming that any structure attached to the skin can 
provide sensory input, in which a tension-free KT is not 
effective as a placebo application. Thus, a sham tape 
may not be considered a placebo as well. In this study, 
the microporous tape in the same configuration as KT 
was used to identify any difference between the 2 tape 
conditions, nullifying the idea that anything attached 
to the skin would stimulate it. However, the 2 different 
tapes did not differ from the tape-free condition in EMG 

activity, suggesting that the placebo could be used with 
both KT without tension and sham tape since both 
demonstrated differences as compared with the tape-
free results.

In the present study, there were no significant dif-
ferences in the KT inhibitory technique in healthy mus-
cles, either in EMG activity or in upper limb function. 
In turn, Huang et al. [8] observed differences in EMG 
activity and no difference in function. Their study re-
vealed that the muscle activity was increased, proba-
bly reducing components of overactivity and making 
the muscle more prepared to respond to a voluntary 
contraction, but the function presented no increase 
under the influence of KT. The authors used lower ex-
tremity muscle groups and jumping activity, differently 
from the activities proposed by this study, with arms 
against the gravity and open kinetic chain exercises. 
Such a comparison between groups may suggest that 
the KT method only works with high demands on mus-
cle activity. However, Briem et al. [19] found that when 
the ankle received a sudden inversion perturbation, KT 
was not able to change the muscle activity in 43 male 
athletes, which discards the hypothesis of working on 
high muscle demands.

There are some limitations to the present study 
which must be taken into account when interpreting 
the results. The rigid tape used to compose a part of this 
intervention would, at times, limit all the assessed tasks, 
as well as the ARAT scores. Huang et al. [8] utilized 
a false application of KT in their study, obtaining fa-
vourable results when comparing this application 
with that following the principles of the KT method, 
a model also proposed by Poon et al. [9]. However, the 
findings in this study showed that the NE tape did not 
decrease the variables related to the movement when 
comparing the data with those for no tape or for KT, 
which, owing to the elastic property, does not limit the 
function. Future studies with similar objectives should 
consider a false KT application for comparison, in ad-
dition to proposing the same intervention format for 
groups with pain, spasticity, or overuse, checking the 
possible effects of the inhibitory muscle technique in 
other populations.

Table 3. Mean and standard deviation values and p-values for the ARAT dimensions and total

Dimension No tape Kinesio tape Non-elastic tape p

Grasp (s) 15.26 ± 2.20 14.88 ± 2.62 15.63 ± 2.56 0.08
Grip (s) 14.73 ± 3.14 13.77 ± 2.55 14.30 ± 2.45 0.006
Pinch (s) 16.66 ± 2.88 16.36 ± 3.14 16.54 ± 2.53 0.47
Gross motor (s) 6.62 ± 0.89 6.52 ± 0.82 6.69 ± 0.90 0.37
Total (s) 53.28 ± 8.06 51.55 ± 8.66 53.17 ± 7.78 0.04
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The differences between the tape types were not 
sufficient to indicate the inhibitory technique as an 
efficient tool for enhancing the motor function and 
upper limb muscle activity in a healthy population. The 
comparison of all the variables analysed revealed 
a difference in the execution time related to KT in only 
one dimension and therefore in the total of the 4 dimen-
sions assessed by ARAT, and no modification was 
observed in EMG activity.

Conclusions

According to the findings in this study, the KT in-
hibitory muscle technique and tape conditions did not 
evoke significant effects on muscle activity or arm 
function in apparently healthy muscles. Both KT and 
the placebo NE tape provided the same results when 
compared with the task performed with no tape.

There could be a tendency of conducting the move-
ments faster with KT, related only to grip functions, 
as observed in the present study, but more research is 
needed to attest this influence.
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