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The effect of taping was monitored in a clinical study of  20 intentionally selected healthy subjects. The effect of elastic 
tape applied in the direction of muscle fibres in two various ways (with tension from the beginning of the muscle to its 
attachment and vice versa) was evaluated compared to the situation without tape, in terms of the level of initial muscle 
activity and the onset of muscle fatigue during three-minute 30 % MVC isometric contraction measured using the median 
EMG signal frequency. The evaluated muscle was the biceps brachii on the non-dominant arm. Results were tested from 
the perspective of both material and statistical significance. Results proved neither a statistically nor a practically significant 
effect for either of the two tested tape application methods on initial muscle activation and muscle fatigue onset.

INTRODUCTION
Taping, the application of tape to the skin for preventive or 
therapeutic purposes, enjoyed increasing popularity and use in 
clinical rehabilitative practice and in performance sports. De-
spite this, the efficacy of taping has not yet been objective-
ly proven to a sufficient extent. High-quality clinical studies 
providing a greater degree of proof from the perspective of 
currently required evidence-based medicine (physiotherapy) 
provide conclusions indicating that the only statistically signif-
icant effect of taping is on pain. Only a few articles of lesser 
methodological quality have addressed the effect of taping on 
muscle activity, with inconsistent results. These results indicate 
that taping may affect muscle activation immediately after ap-
plication [4, 7, 15], though the greatest effect is probably not 
achieved until up to 24 hours after application [12]. With re-
spect to the material used, study results indicate that under 
motionless conditions (i.e. isometric muscle contraction) or 
during medium-range joint range movement in the given seg-
ment, there is no difference between the use of non-elastic 
or elastic material on selected aspects of muscle activity [1]. 
Conclusions regarding the effect of tape application relative to 
the direction of the fibres of the underlying muscle (parallel or 
transverse) and the direction of tape tension on the activity of 
this muscle have been inconsistent so far. This clinical study 
focuses on testing the currently most frequent use of taping, 
i.e. the application of flexible kinesiology tape parallel to the 
fibres of the underlying muscle, either from the attachment to 
the beginning of this muscle, with therapeutic tension applied 
from the beginning to the attachment (with an ostensible 
inhibitory effect on the given muscle), or vice versa, with an 
assumed facilitating effect on the given muscle, as described 
by concepts using kinesiology taping materials such as Kine-
sio Taping®, Medi-taping®, K-Taping®, K-Active taping® and 
others.

METHODOLOGY
The research set consisted of 20 intentionally selected healthy 
subjects (8 women and 12 men, ages 21-40, average age 
29.2) with regular physical activity at the level of recreational 
sports. The selected individuals must not have had any past 
injuries in the area of the arms and cervical spine, nor have 
experienced any movement-related pain in the past year. The 
research was approved by the ethics committee of the Faculty 
of Physical Education and Sports of Charles University on 18 
April 2014 under reference no. 128/2014. The evaluated mus-
cle was the biceps brachii on the non-dominant arm.

Tape made with flexible kinesiology material (BB  Tape, Al-
termed Co., Ldt, Korea) was applied in the form of a simple 
“I” tape 5 cm in width along the long head of the biceps bra-
chii from the elbow pit to the acromion (Tape1, with expect-
ed inhibitory effect) or from the acromion to the elbow pit 
(Tape2, with an expected facilitative effect) with 25 % stretch-
ing always immediately prior to measurement and immediate 
removal afterwards. Tape length was adjusted individually 
based on prior anthropological measurement.

 
Figure 1:  Application of Tape 1 (A) and Tape 2 (B); the red 
arrow indicates the direction of tape application, the blue 
arrow the resultant therapeutic tension
 
First, the maximum voluntary contraction (MVC) was deter-
mined individually based on three maximum voluntary con-
tractions against manual resistance with a 30-second pause 
between individual contractions. Each subject then absolved 
three measurements of isometric biceps brachii contractions at 
30 % MVC, maintained using visual biofeedback, first with-
out tape and then with Tape 1 and Tape 2 (the same tape ap-
plication order was used for all test subjects). Measurements 
were performed in a corrected sitting position without back 
support, with the non-dominant arm at 90° ventral flexion in 
the shoulder joint, 90° flexion in the elbow joint, and with the 
forearm in supination. The position was fixed by supporting 
the elbow and propping the distal part of the forearm against 
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a special vertically adjustable bar (see Figure 2a, b). A 30-min-
ute pause was taken between individual measurements for re-
generation.

Figure 2: Initial position for measurement
 
The Tele Myomini 16 from Neurodata was used for surface 
electromyography. Two disposable stick-on Ag/AgCl electrodes 
coated with conductive gel, with an adhesive surface diame-
ter of 3.8 cm and conductive surface diameter of 1 cm, were 
applied to the skin above the biceps brachii in its distal and 
medial part, always at least 5 minutes prior to the start of 
measurement. Inter-electrode distance was 2 cm. A reference 
electrode was placed on the spinous process of vertebra C7. 
The band-pass filtering frequency range for the measurement 
was 5-500 Hz, and the sampling frequency was 1500 Hz.

Records of individual measurements were subjected to fre-
quency analysis using MyoResearch XP Master Edition 1.06 
software from Noraxon Inc. USA. The median frequency was 
chosen as the monitored frequency characteristic. Chang-
es in the frequency of the electromyographic signal during a 
three-minute recording were evaluated using regression anal-
ysis for a linear fit.

The following parameters for evaluating changes in the 
median frequency were chosen:
1. The constant term of the straight-line approximation for a 

straight line along which median frequency values are in-
terspersed during a three-minute isometric contraction, 
the “Intercept” (q) (in Hz), designating the point where 
the regression line of the median frequency decline during 
the monitored three-minute interval intersects the Y axis. 
The greater its value, the greater initial activity of the mon-
itored muscle (evaluated by the median frequency of the 
MG signal).

2. The linear term of the straight-line approximation for a 
straight line along which median frequency values are in-
terspersed during a three-minute isometric contraction, the 
“Slope” (k), in units of Hz/10 s, which indicates the mag-
nitude of the average decline in EMG median frequency of 
the biceps brachii during its three-minute isometric con-
traction, thus the magnitude of metabolic fatigue, where 
external performance has not yet declined, but we can 
already see changes in the frequency signal of the EMG 
signal due to biochemical and metabolic changes in the 
monitored muscle. Due to the fact that the median value 
of the EMG signal declines during muscle activity as mus-
cle fatigue progresses, (k) always takes on negative values. 
The greater the absolute value of (k), the greater the mean 
decline in median frequency during the period.

Figure 3: Example of initial data for one measurement 
along with the regression line
 
The difference between these parameters was monitored for 
measurement without tape always compared with a measure-
ment using one of the two aforementioned tape application 
methods.

The data was further tested from the perspective of practical 
and statistical significance. Practical significance was stipulat-
ed based on the value of the effect size coefficient, specifi-
cally Cohen’s d. IgorPro 6 software was used to test statisti-
cal significance. First, Levene’s test was used to assess the 
homogeneity of variances. Its results did not indicate signifi-
cant differences in homogenity in any of the test cases. The 
Shapiro-Wilk W test was then used to determine data normal-
ity and its distribution. The test confirmed normal data distri-
bution. The above findings justify the use of parametric tests. 
The T-test was chosen for this purpose. For T-test calculations, 
the value of r was used, defined as the ratio of the intercept 
(q) or slope (k)obtained from measurements performed with 
Tape 1 or Tape 2 to their respective values obtained in meas-
urements without tape.

For the T-test, null hypothesis H0 was stipulated, which as-
sumes that the mean value of r does not vary from a value of 
1 when using Tape 1 or Tape 2. The level of statistical signifi-
cance was set to 0.05.

RESULTS
Nineteen test subjects were included in the final assessment (8 
women and 11 men, ages 21-40, average age 29). One test 
subject’s data was excluded from the assessment because me-
dian frequency values at the end of measurement with Tape 1 
were greater than the initial frequency.

Table 1 show specific values of the Intercept parameter (q), 
indicating initial muscle activity, and the Slope parameter (k), 
indicating the rapidity of muscle fatigue onset, for measure-
ments with Tape 1 and Tape 2 compared to no tape, along 
with calculated material and statistical significance values. Fig-
ures 4 and 5 show graphs of q and k parameter distribution 
values from measurements of all test subjects for no tape and 
with Tape 1 and 2.

Results did not confirm practical significance or statistical sig-
nificance for the ability of Tape 1 or Tape 2 to affect the val-
ues of the Intercept (q) and Slope (k) parameters in any way, 
thus to change initial muscle activity or onset of muscle fa-
tigue.

Weighted 
variance* 0,08 0,06 0,27 0,39

Weighted 
average* 1,00 0,99 0,83 0,91

Standard 
deviation 0,06 0,06 0,12 0,14

Cohen´s d 0,26 0,14 0,34 0,41
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t (T-test) 0,76 0,41 1,02 1,23

T-test critical value 
p crit [%] 45 69 32 24

 
Table 1: Resultant values for Intercept q and Slope k val-
ues and their related material and statistical significance 
values (the weight for weighted values is)

 
Figure 4: A graph of q value distribution from measure-
ment of all test subjects for no tape and Tape 1 and 2

Figure 5: A graph of k value distribution from measure-
ment of all test subjects for no tape and Tape 1 and 2
 
LIMITATIONS
The obtained results indicating the effect of flexible tape ap-
plied along muscle fibres immediately after its application on 
the activity of the underlying muscle during isometric muscle 
contraction are applicable to healthy individuals of both sexes 
from the normal population participating in recreational sports 
aged 21-40.

DISCUSSION
Results do not confirm facilitative or inhibitive effects of tap-
ing on muscle activity depending on tape tension direction 
from attachment to the start of the underlying muscle or vice 
versa that are described in methodological recommendations 
for the application of kinesiology tape.

Although it is possible to find high-quality studies confirming 
the clinically significant effect of tape on pain or improvement 
of muscle strength or other movement system functions eval-
uated using a comprehensive functional test [5, 8, 13] that do 
not evaluate the effect of applied tape on the activity level of 
one specific muscle, in the case of studies focusing directly on 

muscle activity, results are inconsistent and like in the case of 
this clinical study, not always support the claims of methodo-
logical recommendations of individual concepts for kinesiology 
tape application regarding the facilitative or inhibitive effects 
of tape depending on tape tension direction [4, 7, 15].

Direct evaluation of the effect of taping on muscle activity 
(e.g. using EMG) can be affected by the interconnectedness 
of the individual components of the sensory-motor system, as 
there are numerous compensation mechanisms that include 
the afferent and efferent pathways as well as higher central 
nervous system activity [10]. Though tape-induced local af-
ferent or mechanical changes will very likely elicit a response 
in the sensory-motor system, this response is comprehensive, 
and individual components may participate to different de-
grees [14], which could also be the case for muscle activity. 
For this reason, identically applied tape need not always elicit 
the same change in muscle activity in various individuals.

The clinical study’s methodology was based on the study by 
Rainoldi et al. (1999), which investigated the reliability of 
repeated continuous contractions of the biceps brachii of 
30-second duration and 10 %, 30 %, 50 %, and 70 % of 
MVC intensity, 3x in a row, with a 5-minute pause. The same 
measurement was repeated 3 days later. The change in the 
frequency spectrum of the EMG signal was evaluated using 
its mean value. The study confirmed the reliability of measure-
ment using an interclass correlation coefficient as sufficiently 
reliable for repeated measurements for the same test subject 
even when measured on various days, for lower isometric con-
traction intensities (i.e. 10 % and 30 % MVC). In this clinical, 
as opposed to Rainoldi et al. (1999), we used the frequency 
median to monitor spectral changes in the EMG signal, as 
according to Roy and De Luca (1989) it is less susceptible to 
noise and more sensitive to biochemical and physiological 
changes. The duration of repeated measurements was also 
increased to 3 minutes, and the corresponding regeneration 
pause between individual measurements was increased as rec-
ommended by Bernard (2006) to 30 minutes.

From the perspective of the taping method itself, the choice 
of isometric contractions may have a certain disadvantage due 
to the reduced ability to apply the tape material’s mechanical 
effect compared to a dynamic situation. In the case of iso-
metric contraction, the effect is more neurophysiological, as 
far as mechanical effects are concerned, kinesiology tape can 
primarily elicit decompression of the interstitial space [6] and 
trophotropic effects [2].

CONCLUSION
Given the constantly growing popularity and use of taping, 
one should be careful in expressing and considering the facili-
tative or inhibitive effect of taping on muscle activity depend-
ing on tape tension direction as has been stated up to now, as 
this notion regarding the effect of taping may not be entirely 
accurate.

IMPLICATIONS
The results of this clinical study may be beneficial both 
from the perspective of use of taping in clinical, sports, 
and normal daily practice, as well as for further research 
focused on this method.
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