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ABSTRACT

Background: Previous studies reported inconsistent outcomes on elastic taping for three potential
reasons: 1) poor control of placebo effect; 2) no consensus regarding the optimal tape tension;
and 3) lack of investigation on muscle endurance, as the proposed tape recoiling force may not
promote peak force generation but exert a consistently low force and improve submaximal
contraction.

Purpose: This study compared the effects of elastic tape and its tension on muscle activity and
endurance in people with extremely positive and negative personal belief on elastic tape.
Methods: Using a validated instrument, we identified 20 participants with extremely positive
personal belief on elastic tape (+ belief), and 20 with extremely negative personal belief (- belief).
They performed wrist isometric endurance tests under three taping conditions (i.e. no tape, 50%,
and 100% tension). We measured isometric wrist extensor muscle endurance, electromyography
muscle activity, and self-perceived performance for each condition.

Results: The differences between the two groups in isometric muscle endurance (p = .85) and
muscle activity (p = .53) were not statistically significant, regardless of tape conditions. However,
participants with + belief reported better perceived performance than those with - belief (p <.001,
partial eta squared = 0.70). Specifically, 100% tape tension yielded stronger self-perceived perfor-
mance than 50% tension (Cohen’s d = 0.91) and no tape (Cohen’s d = 1.86). On the other hand,
participants with — belief perceived similar performance across tape tensions (p = .55).
Conclusion: Elastic tape does not modulate muscle activity and enhance muscle endurance. People
with a strong positive personal belief on elastic tape may perceive a better performance with
a greater tape tension.
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Introduction
2019). However, the current evidence base is contradic-

Elastic tape is a globally used therapeutic modality by
physiotherapists, health clinicians, athletes, and healthy
individuals in a wide variety of backgrounds. Among
different kinds of elastic tape, kinesiology tape (KT) is
a common choice as it garnered increasing popularity
since the 2008 Beijing Summer Olympics (Williams,
Whatman, Hume, and Sheerin, 2012). Despite its wide
prevalence, the efficacy and mechanism of KT is poorly
understood.

KT is claimed to promote muscle activity through an
application known academically as facilitatory KT (Kase,
Wallis, and Kase, 2003), which is the application of KT
from origin to insertion on a muscle, such that it may
transmit a recoiling force to the underneath fascia
(Vithoulka et al., 2010). This supposedly induces greater
recruitment of muscle fibers in inactive motor units and
hence facilitates muscle activity (Yam, Wong, and Fong,

tory, with some studies supporting the proposed mechan-
ism of KT (Aktas and Baltaci, 2011; Alabbad and Muaidi,
2021; Cornwall et al.,, 2019; Huang, Hsieh, Lu, and Su,
2011; Lumbroso, Ziv, Vered, and Kalichman, 2014) while
many other studies refute it with no changes in perfor-
mance after the application of KT (Cheung et al., 2016;
Hsiao et al,, 2022; Wong, Cheung, and Li, 2012).

It is possible that the proposed recoiling force pro-
vided by KT does not promote peak power generation,
but rather exerts a consistently small force that improves
a sustained low load contraction. Hence, it is possible
that KT may have a more significant effect on muscle
endurance rather than strength. Research into the effects
of KT on muscle endurance is limited. One study
reported a significant decrease in the onset of muscle
fatigue in the wrist extensors comparing KT to no taping
(Zhang et al,, 2016). On the other hand, another study
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did not find any significant changes in muscle fatigue in
hand grip endurance test with and without KT (Limmer,
Buck, de Marées, and Roth, 2020). It is important to
note, however, that these studies opted to measure the
fatiguability of the muscles, rather than true muscle
endurance until failure.

In response to this inconsistent evidence base, recent
reports have suggested that a placebo effect may be
interacting with participants to form stronger positive
effects (Au et al., 2017). Some studies have decided to
control the placebo effect by using a deceptive design
whereby participants who had never heard of KT before
had facilitatory KT applied to their bodies under the
guise of muscle sensors (Au et al., 2017; Cheung et al.,
2016; Poon et al., 2015). These studies were unable to
find any increases in muscle performance or activation,
indicating that a placebo effect may explain the incon-
sistent findings in the previous studies. However, these
results cannot be generalized to the broader population
who are aware of KT. In this population, personal belief
on KT will vary depending on the individual. In theory,
individuals who believe in the effect of a treatment, are
more likely to receive a placebo effect (Price, Finniss,
and Benedetti, 2008). Mak et al. (2019) tested for the
presence of this phenomenon by comparing the effect of
facilitatory KT on regular users to non-KT users. They
reported that facilitatory KT increased maximal grip
strength in KT users but not among KT non-users. In
the present study, we intended to build upon this litera-
ture by employing a similar study design to study the
effect of facilitatory KT on muscle endurance.

Another reason for contradictory findings across pre-
vious KT studies is due to varied KT application
method. When scoping the literature, studies utilized
a range of 0% to 100% stretch (Csapo et al., 2012;
Limmer, Buck, de Marées, and Roth, 2020). Other stu-
dies did not indicate how much tension was put through
the KT (Zhang et al., 2016) while most studies either
used a 25-50% tension range (Au et al., 2017; MacPhail
et al., 2018) or 75-100% tension range (Cheung et al.,
2016; Mak et al., 2019). The lack of consistency regard-
ing the stretch of KT may also affect the result of the
experiments, leading to inconsistencies within the body
of evidence. Hence, in this study, we compared the effect
of facilitatory KT on isometric muscle endurance in
people with strong personal belief on KT, as they are
more prone to be affected by placebo effect through the
positive expectancy theory (Price, Finniss, and
Benedetti, 2008). We hypothesized that there would be
an increase in isometric muscular endurance and muscle
activity in people with positive personal belief on KT,
but not in those with negative personal belief. We also
examined the effects of different tensions of KT on
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muscle endurance. We hypothesized that a KT with
100% tension would provide strongest amount of recoil
and hence provide the greater effect than taping with
50% tension or no-tape condition.

Methods
Participants

We recruited 20 participants with extremely positive
personal belief on KT (+ belief) and 20 participants
with extremely negative personal belief on KT (- belief)
in this study via convenient sampling (Table 1) using
a previously established instrument (Jensen and Karoly,
1991). Specifically, we asked all potential participants to
rate their personal belief of KT on a scale of +5 (i.e.
strongly believes a treatment) to =5 (i.e. strongly disbe-
lieves a treatment) where participants with + belief were
classified as those who rate their belief on KT > +4 and
participants with - belief were classified as < —4.
According to Jensen and Karoly (1991) the placebo
component for an active treatment can be maximized
in participants with + belief, while participants with —
belief may have little influence. All participants were
adults over the age of 18, and they were free of any active
or previous musculoskeletal conditions in the upper
limb in the past 12 months. Participants with previous
surgery in the upper limb were excluded. The experi-
mental procedures were reviewed and approved by the
Western Sydney University Human Ethics Committee
(Reference: H14774), and all participants provided writ-
ten consents prior to the tests.

We estimated our sample size based on the results
reported by Mak et al. (2019) which had similar research
question and experimental procedure with our present
study. Given the Cohen’s f effect size of 0.36, alpha at
0.05, and beta at 0.2, 40 participants were deemed suffi-
cient to power this study.

Experimental procedures

The participants attended a single individual face-to-face
testing session. In the testing session, three conditions
were tested. The conditions tested were facilitatory KT

Table 1. Demographic data of participants split by personal
belief on KT.

+ Belief (n = 20) - Belief (n = 20) p
Gender 8F,12M 8F,12M 1.00
Height (m) 1.74 +£ 0.54 1.73 £ 0.67 0.86
Weight (kg) 635 +£96 63.5+9.6 0.90

Data expressed as mean + standard deviation. Key: KT = Kinesio tape; +
Belief = participants with extremely positive personal belief on KT; —
Belief = participants with extremely negative personal belief on KT;
M = male; F = female
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applied under 50% tension, 100% tension, and no taping
on the dominant arm. According to Kase, Wallis, and
Kase (2003) 100% tension is defined by stretching the
KT to 140% of the original length and 50% is defined by
stretching to 120% of the original length. Therefore, in
order to make sure that the correct tension was applied,
we measured participants’ forearm length (i.e. distance
between lateral epicondyle and radial styloid) and
adjusted KT length accordingly (Mak et al., 2019). For
example, a 20-cm KT was used for participant with 28-cm
forearm length in the 100% tension condition. We applied
KT to participants’ extensor digitorum from lateral epi-
condyle to radial styloid with participants’ wrist and
elbow positioned in neutral and 90-degree flexion, respec-
tively. In this experiment, participants’ tissue tension was
not considered. All of conditions were tested in a random
order for each participant. As directed by Kase, Wallis,
and Kase (2003), facilitatory KT was applied from the
origin to insertion of the wrist extensors to elicit muscle
facilitation effects. These taping procedures were per-
formed by a musculoskeletal physiotherapist with more
than 10 years clinical experience.

Before data collection, participants underwent
a 5-minute standardized warm up protocol (Zhang
et al., 2016) with wrist flexion and extension stretching
exercises (Mak et al., 2019). Immediately after this, the
first KT condition was applied onto the participant’s
wrist extensors. The participant was then asked to sit
on a chair with their arm supported and wrist hanging
off the plinth. The plinth was then raised such that the
elbow was flexed at 90 degrees. In that position, the
participant was asked to hold a 3-kg dumbbell with
their dominant arm in a pronated position for as long
as they could. The test was repeated another 2 times and
the longest time the patient could maintain their wrist in
neutral position within a 5-degree leeway was taken (Au
et al., 2017). The procedure was repeated with all the
other taping conditions in a randomized order.
A minimum 60-minute between condition and 15-
minute inter-set rest period was prescribed, as supported
by a previous muscle physiology study (Cornwall,
Krock, and Wagner, 1994).

Isometric muscle performance was quantified by the
longest time the participant could maintain their wrist in
neutral position within a 5-degree leeway, which was
monitored by a motion capture system (Vicon, Oxford,
UK). We attached reflective markers on the lateral epi-
condyle, medial epicondyle, radial styloid, ulnar styloid,
and head of the third metacarpal (Turner, Forrester,
Mears, and Roberts, 2020) and we referred to the
International Society of Biomechanics recommenda-
tions (Wu et al, 2005) on the wrist joint coordinate
system. Surface EMG activity of the wrist extensors

was simultaneously measured by an Ag/AgCl electrode
(5X230, Biometrics Limited, Newport, UK) operating at
1,000 Hz. To reduce impedance, the skin of the tested
forearm was shaved, cleaned with alcohol, and lightly
rubbed with sandpaper before applying the EMG elec-
trodes. We referred to a method previously described for
electrode placement (Cai, Au, An, and Cheung, 2016).
In brief, the tape was hole punched according to parti-
cipants’ forearm length and the muscle bulk position,
with the predetermined tension for each condition.
Conductive gel was applied to the electrode and surface
EMG placement was determined and standardized
according to the protocol described in a previous study
(Hermens, Freriks, Disselhorst-Klug, and Rau, 2000).
EMG activity of the first and last second of the isometric
endurance test was discarded to remove movement arti-
facts. Change in EMG activity was calculated as the
difference of root-mean-square measured between the
first and last 10 second data. After each muscle endur-
ance test was performed, the participants were asked to
rate their self-perceived performance using the visual
analogue scale, which is a 100-mm horizontal line with
anchor lines at 0 (worst performance) and 10 (best
performance) (Mak et al., 2019).

Statistical analysis

All data was analyzed using the SPSS (version 23, IBM,
Chicago, IL, USA). We used Chi square test to compare
gender distribution between the two groups, and inde-
pendent samples ¢ tests for body height and weight
comparison. After confirming data normality using
Shapiro-Wilk test, repeated measures ANOVA was
used to test the interaction effect between personal belief
(i.e. + belief vs — belief) and taping condition (i.e. 50%
tension, 100% tension, and no taping) on muscle endur-
ance (i.e. performance time, change in muscle activity,
and self-perceived performance). If indicated, we also
conducted pairwise comparisons with Bonferroni
adjustment. The global alpha level was set at 0.05.

Results

Characteristics between the two groups of participants
were matched in terms of gender distribution, body
weight, and body height (p > .05, Table 1). Repeated
measures ANOV A revealed that there was no significant
interaction effect between personal belief and KT ten-
sion on performance time (F (1.60,61.04) = 0.18, p =.79,
partial eta squared = 0.01). We also did not observe any
significant main effect of personal belief (F (1,38) = 0.04,
p = .85, partial eta squared = 0.00) and KT tension (F
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Figure 1. Effect of KT tension on muscle endurance performance
in participants with extremely positive (+ belief) and extremely
negative personal belief on KT (- belief).

(1.60,61.04) = 0.91, p = .39, partial eta squared = 0.02) on
performance time (Figure 1, Table 2).

Similarly, repeated measures ANOVA revealed no
significant interaction effect between personal belief
and KT tension on changes in muscle activity (F
(2,76) = 0.77, p = .47, partial eta squared = 0.02).
Furthermore, no statistical main effect of personal belief
(F (1,38) = 0.41, p = .53, partial eta squared = 0.01) and
KT tension (F (2,76) = 0.23, p = .79, partial eta
squared = 0.01) on changes in muscle activity was
found (Figure 2, Table 2).

However, there was a significant interaction effect
between personal belief and KT tension on self-
perceived performance (F (2,76) = 28.92, p < .001, partial
eta squared = 0.43). We found a significant main effect of
KT tension on self-perceived performance in participant
with + belief (F (1.24,23.61) = 43.23, p < .001, partial eta
squared = 0.70), but not for participants with - belief (F
(2,38) = 0.60, p = .55, partial eta squared = 0.03). Pairwise
comparisons suggested a significant greater perceived
performance when participants with + belief received
100% tension, when compared with 50% tape (p < .001,
Cohen’s d = 0.91) and no taping (p > .001, Cohen’s
d = 1.86). Participants in the 50% tension also reported
a better performance when compared with no tape con-
dition (p < .001, Cohen’s d = 1.20) (Figure 3, Table 2).
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Figure 2. Effect of KT tension on EMG activity in participants with
extremely positive (+ belief) and extremely negative personal
belief on KT (- belief).
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Figure 3. Effect of KT tension on self-perceived performance in
participants with extremely positive (+ belief) and extremely
negative personal belief on KT (- belief).

Discussion

This study investigated the effect of faciliatory KT on
wrist muscle endurance performance, muscle activity,
and self-perceived performance between people with
different personal belief on KT. In contrast with our
original hypothesis, we found that facilitatory KT,
regardless of tape tension, did not improve muscle

Table 2. Mean and 95% confidence intervals of dependent variables in relation to personal belief and tape tension.

Group Condition Muscle endurance (s) Change in EMG (pVv) Perceived performance (0-10 VAS)
+ belief No KT 230.0 (214.1, 245.9) —44.6 (—49.2, —40.0) 6.7 (6.1,7.3)

50% tension 230.0 (212.8, 247.2) —44.3 (—48.1, —40.5) 8.1(7.5,8.7)

100% tension 228.3 (214.3, 242.3) —44.6 (—48.8, —40.5) 8.5 (8.0, 9.1)
- belief No KT 226.8 (202.1, 251.5) —45.9 (—49.6, —42.3) 6.9 (6.4,7.4)

50% tension 228.8 (203.0, 254.5) —46.9 (—50.8, —43.1) 6.7 (6.2, 7.3)

100% tension 224.8 (202.6, 246.9) —45.9 (—49.6, —42.3) 6.7 (6.2, 7.3)

KT = Kinesio tape; + Belief = participants with extremely positive personal belief on KT; — Belief = participants with extremely negative personal belief

on KT; EMG = electromyography; VAS = visual analogue scale
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endurance performance and change muscle activity,
regardless of participants’ personal belief on KT.
However, participants with + belief perceived a better
performance with a greater tension of KT, while the
perceived performance of participants with — belief was
not affected by KT tension.

These results are not in line with previous research
which reported a promotion of muscle strength by KT in
regular users (Mak et al., 2019). In our study, the placebo
effect in the + belief group was expected to enhance their
performance. However, we did not detect a placebo effect
and there were no changes in performance between the two
groups. Whilst our study recruited individuals who
believed in the effect of KT, it may be possible that regular
KT users have a stronger belief in KT that results in
a stronger placebo effect and hence muscle performance.
In terms of changes in muscle activity, our results are
consistent with past results which indicate that there were
no significant differences between participants with differ-
ent personal belief on KT (Cai, Au, An, and Cheung, 2016;
Pires et al., 2020). Our study also found that KT was unable
to initiate changes in EMG activity regardless of the tape
tension. Hence, our study refutes the proposed mechanism
of KT wherein a recoiling force acts upon the muscle fascia
to facilitate the recruitment of muscle fibers. Some studies
have put forth alternative mechanisms for KT. For exam-
ple, one study suggests that KT may increase intramuscular
blood flow (Alvarez-Alvarez et al, 2014). This would
decrease the accumulation of metabolites and algogenic
substances and ultimately improve muscle’s resistance to
fatigue. An established mechanism of KT is yet to be found
and hence further research into its mechanism is needed.

Self-perceived performance was the only outcome
measure with a significant difference between partici-
pants with different personal belief on KT. Interestingly,
despite a lack of an improvement in muscle perfor-
mance, participants with + belief rated their self-
perceived performance higher than those with - belief.
This is not in agreeance with previous studies (Cai, Au,
An and Cheung, 2016; MacPhail et al., 2018; Mak et al.,
2019) that reported non-significant influence of perso-
nal belief on perceived performance. A possible reason
for this disparity is that these past studies used dynamic
tests in their study design. During dynamic movements,
the lack of consistent tension may have affected the
participant’s ability to sense the KT, which could have
led to poorer self-perceived performance. Additionally,
these previous studies did not blind their participants to
their performance in the collected outcome measures.
For example, Cai, Au, An and Cheung (2016) and
MacPhail et al. (2018) used a hand-held dynamometer
to collect grip strength data, hence providing an objec-
tive measurement for participants to see how well they

were performing. In our study, participants were not
told their performance (i.e. muscle endurance time)
and EMG data was processed after data collection.
Hence, when asked to rate their performance on the
visual analogue scale, participants solely relied on their
subjective opinion. Therefore, it may be possible that the
positive belief on KT in the + belief group was translated
through to a higher self-perceived performance.

Furthermore, our study showed that 100% tension led
to stronger self-perceived performances than 50% tension
and no KT in participants with + belief. A possible expla-
nation for this may be due to the design of the isometric
muscle endurance test. The mechanical stiffness of the KT
when stretched to 100% tension may have provided
a stronger proprioception and stability that helped parti-
cipants maintaining their wrist position for longer, espe-
cially for participants who have a stronger belief on KT.

There are a couple clinical implications that may been
drawn from this study. First, facilitatory KT does not
enhance muscle endurance performance or induce
changes in muscle activity during a submaximal low-
load isometric task. Second, a placebo effect may not be
detected if the users are not quantitatively informed on
their performance. Lastly, higher tension of KT may elicit
stronger self-perceived performance in people with stron-
ger personal belief on KT. Self-confidence is well known
to be a central tenant to success in athletes (Feltz, 1988).
Athletes who reach a level of optimal self-confidence are
able to increase their concentration and effort levels, as
well as feel calm and relaxed under pressure (Kuloor and
Kumar, 2020). Conversely, overconfidence and a lack of
self-confidence can result in anxiety, indecisiveness, and
break concentration (Kuloor and Kumar, 2020). Hence,
the use of KT is justified if clinicians are aware that the
individual’s personal belief will promote a meaningful
effect on their athletic performance.

There are several limitations to the study. Firstly, this
study utilized convenience sampling, and this may intro-
duce biases to the study. Secondly, because the KT was
hole-punched to place the EMG electrodes onto the
skin, this may have compromised the integrity and
hence mechanism of the KT. Thirdly, we did not record
participants’ physical activity level and exercise habit, as
they may affect the neuromuscular system and poten-
tially the outcome of the present study. Lastly, our study
recruited young and healthy adults. As such, these
results may not be generalized to individuals with inju-
ries or pathologies.

Conclusion

Kinesio tape is unable to promote muscle activity and
improve muscle endurance performance, regardless of



personal belief on KT. People with a positive belief on
KT perceived a better performance with greater tape
tension than those with negative belief.
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