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Trend of effects of various kinesiology taping methods on muscle
contraction performance during fatigue: A randomized, crossover study
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ABSTRACT
Objectives: This study aims to investigate the effects of different kinesiology taping methods on muscle contraction of fatigued biceps.

Patients and methods: Between April 01, 2019 to September 30, 2019, a total of 24 adults (11 males, 13 females; mean age: 31.8+6.1 years;
range, 24 to 47 years) were recruited in the study. Each participant needed to receive all four types of tape attachment, including facilitation
attachment (from origin to insertion), relaxation attachment (from insertion to origin), cross attachment, and control attachment after
fatigue procedure. The order of taping approaches was randomly assigned. The outcome parameters were maximal isometric contraction
strength, peak contraction speed, maximal 10-s power, and isokinetic contraction work.

Results: The results revealed no significant differences among the four tape attachment methods for any of the parameters. However, the
facilitation attachment exhibited the highest trend of improvement in all muscle contraction performance during fatigue, and the cross
attachment exhibited the lowest trend of improvement in maximal isometric contraction and speed.

Conclusion: None of the kinesiology tape attachment methods significantly enhanced the contraction of fatigued muscles regardless of
the attachment direction, including origin to insertion, insertion to origin and cross. Facilitation attachment exhibited the most effective
trend of improvement and is, therefore, recommended for clinical applications. Cross attachment was not suggested to use due to the least
effective trend.

Keywords: Cross attachment, facilitation attachment, fatigue, kinesiology tape, relaxation attachment.

Kinesiology tape is commonly employed in clinical
interventions. According to the inventor, Dr. Kenzo
Kase, tension caused by tape elasticity and attachment
techniques affects the effects that kinesiology tape
produces, such as pain relief,” circulation increase,”
proprioception enhancement,”® neuromuscular
control,” and muscle contraction improvement.®!!
In addition to patients, kinesiology tape is commonly
applied by athletes to enhance their performance.
Study have reported that reduced H-reflexes in fatigue
muscles inhibit muscle strength and contraction speed
and change proprioception,!'? thereby increasing the
risk of injury." Kinesiology tape is widely recognized
as an effective method to mitigate muscle fatigue.l4"!

However, certain researchers have suggested that it
may not significantly enhance exercise performance
and delay the self-perceived fatigue onset in healthy
individuals."®”) The impact of kinesiology tape on
fatigued muscles remains an area of uncertainty.

According to Dr. Kase, inhibiting and inducing
muscle contraction involve opposite attachment
directions. To induce muscle contraction, tape
should be attached from the origin to the insertion.
Attaching from the insertion to the origin is referred
as the inhibition method;" alternatively, the tape can
be attached perpendicular to the muscle fiber to relax
the muscles.'®! However, different opinions have
recently been presented regarding tape approaches.
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Choi and Lee!™ indicated that kinesiology tape
enhances the strength of fatigued muscle regardless
of whether the attachment direction was consistent
with the direction of muscle contraction; this is
different from the theory that has been applied in the
clinical setting.1®1:2%21 However, few studies have
investigated the attachment methods of kinesiology
tape to date.'”?>%] Instead, most studies have
compared the effects between kinesiology tape and
placebos and have shown that kinesiology tape is
limited in effectiveness or completely ineffective.42%

Inconsistency between the results of existing
studies may be related to the high heterogeneity
in attachment methods. A study showed that
attachment in the direction of extensors did not
effectively enhance muscular endurance in patients
with lower back pain.?™ Another study reported
that cross attachment significantly improved
patients’ muscular endurance.®’’ Studies have
adopted inconsistent attachment methods, as well as
different outcome definition and measurement. Such
inconsistencies might lead to the lack of reliably
references for relevant research and practice. Most
of those studies have employed contraction strength
as an indicator of muscle capacity.?>?*! However,
sports performance is affected by not only muscle
strength, but also contraction speed,® muscular
endurance, and movement control.%3!

While exploring treatment that involves the use
of kinesiology tape, the effect of attachment method
on the effectiveness of kinesiology tape must be
considered, and accurate instruments are required to
measure muscle contraction. In the present study, we
aimed to investigate the effects of different kinesiology
taping methods on muscle contraction of fatigued
biceps and to analyze motor control capacity of the
participants.

(A) From origin to insertion

Figure 1. The attachment methods of kinesiology tape.
(A) Facilitation (B) Relaxation (C) Cross.

(B) From insertion to origin
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PATIENTS AND METHODS
Study design and study population

This double-blind, randomized, crossover study
design was conducted at Taoyuan General Hospital,
Ministry of Health and Welfare, Department of
Physical Medicine and Rehabilitation between April
01, 2019 to September 30, 2019 (ClinicalTrials.gov:
NCTO04487184). A total of 24 healthy participants
(11 males, 13 females; mean age: 31.8%6.1 years;
range, 24 to 47 years) underwent the application of
four different kinesiology tape attachment methods
as illustrated in Figure 1: A) facilitation attachment
(from origin to insertion), B) relaxation attachment
(from insertion to origin), C) cross attachment, and D)
control. The four attachment methods were arranged
into 24 distinct sequences such as ABCD, ABDC,
ACBD, ACDB, and so on (Appendix 1). To ensure
randomization, we utilized a random string generator
to create these attachment order combinations and
randomly assigned them to 24 individuals. All tape
attachment procedures were performed by a therapist
with clinical experience. Participants were blindfolded
throughout the process. To maintain participant
blinding, tapes were attached and then removed
during the control method. After the procedure was
completed, the taped areas were concealed under
loose-fitting, long-sleeved shirts. To ensure double-
blinding, neither the assessors nor the participants
were informed of the order of the attachment methods.
The changes of muscle contraction in fatigued biceps
brachii were evaluated for the effect of kinesiology
tape.

Patients or participants

The participants were healthy adults aged 20
years or older. Those who were unable to follow
verbal instructions, had open wounds, or were
allergic to kinesiology tape were excluded. The

(C) Cross the muscle fiber
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study protocol complied with the provisions of the
Declaration of Helsinki, and was approved by the
institutional review boards of the hospital (IRB No:
TYGH107038). The informed consent was received
from all participants and their rights were protected.

With the statistical power set at 90% and ®<0.05,
at least 72 pieces of data were required for this
study.®? As there were four distinct attachment
methods, each method was required to comprise 18
participants. However, to ensure the randomness of

‘ Recruited: Assessed for eligibility in randomized crossover trials (n=25) ‘

| Excluded (n=1)

A4

™| Unable to follow verbal instructions

‘ Enrolled: Enrolled in randomized crossover trials (n=24) ‘

There were 24 different orders of attachment method (eg. ABCD, ABDC, ACBD...)
The orders were randomly assigned to each participant

‘

Left hand

i 1% session
Right hand

MVIC

Muscle fatigue induction
(£75% MVIC)

Pre-test

Attachment method 1

Muscle fatigue induction

Attachment method 2

MVIC

(<75% MVIC)

Pre-test

Post-test Post-test
i i 27 session
Left hand Right hand
MVIC MVIC

Muscle fatigue induction
(£75% MVIC)

Pre-test

Attachment method 3

Post-test

Muscle fatigue induction

Attachment method 4

(<75% MVIC)

Pre-test

Post-test

‘ Completed: Randomized crossover trials completed (n=24) ‘

'

‘ Analyzed: Randomized crossover trials completed (n=24) ‘

Figure 2. Study flowchart.

A: Facilitation; B: Relaxation; C: Cross; D: None; MVIC: Maximal voluntary isometric contraction.



process, we considered a total of 24 attachment order
combinations (e.g., ABCD, ABDC, ACBD...) and
increase the recruitment from 18 to 24 participants.
Consequently, the final statistical power reached
97%, with a total of 96 data points (24 participants X
4 methods).

Procedures

Two sessions, separated by a time interval of one
week, were conducted using all four attachment
methods. The selected method orders were randomly
assigned to both arms. The first and third attachment
methods would be applied to the left hand, while the
second and fourth methods would be applied to the
right hand (Figure 2). The participants performed
elbow flexion in a standing position using the
Ultimate Physical Therapy System (PrimusRS, BTE,
USA). Before the pre-test started, all participants
underwent a fatigue induction procedure. Initially,
they underwent peak torque measurement, followed
by repeated elbow flexion at an angular velocity
of 60°/s.0" The point which the power of biceps
concentric contraction decreased to 75% of the initial
power due to repeated contraction was recorded as the
point of muscle fatigue. Subsequently, a pre-test was
conducted. To minimize the natural recovery from
fatigue, the kinesiology tape attachment procedures
were finished within 2 min before the post-test
(Figure 2). The ultimate physical therapy system
was used to assess pre- and post-test differences
in four parameters, including maximal isometric
contraction strength, peak contraction speed,
maximal 10-s power, and isokinetic contraction
work.
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According to the attachment methods, the anchor
of kinesiology tape (Kinesio Tex Classic Tape)
would be attached to radial tuberosity (bicipital
aponeurosis), coracoid process and supraglenoid
tubercle (located just beneath the acromioclavicular
joint), or biceps muscle belly. Based on Kase et
al.,ll the facilitation attachment and relaxation
attachment methods involve applying paper-off
tension which is thought to be 25% tension. In
contrast, tension level of 50% was used for cross
attachment method.

Statistical analysis

Statistical analysis was performed using the IBM
SPSS version 22.0 software (IBM Corp., Armonk,
NY, USA). Descriptive data were expressed in mean
+ standard deviation (SD), median (min-max)
or number and frequency, where applicable. The
Kolmogorov-Smirnov test was used to survey the
normal distribution of all the parameters. Initially,
the Student t-tests were performed to examine
differences between groups. However, to minimize
the risk of type I errors resulting from repeated
t-tests, one-way analysis of variance (ANOVA) was
conducted for the continuous variables. A p value of
<0.05 was considered statistically significant.

RESULTS

Baseline and demographic data of the participants
are shown in Table 1. The results revealed significant
intragroup improvements in the average values of
maximal isometric contraction and peak contraction
speed for all four attachment methods. The maximal
10-s power improved substantially in the facilitation

TABLE 1
Baseline and demographic data of participants (n=24)

Demographic n % Mean+SD
Age (year) 31.8+6.1
Sex

Male 11

Female 13
Height (cm) 166.90+7.84
Body weight (kg) 65.89+13.99
Body mass index (kg/m?) 23.48%3.65
Exercise frequency (sets/week) 1.96+2.03
Dominant side (right) 91.7
Delayed onset muscle soreness 87.5
SD: Standard deviation.
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TABLE 2
Pre- and post-test differences in each group (n=24)

MVIC Pre-test Post-test Difference Group
Mean+SD Mean+SD Mean+SD Mean+SD p
Max isometric contractions (n)
Group 0.811
A 111.55+£37.23 79.55+£23.32 93.56+£26.87 14.01£10.85**
B 106.69 +32.07 78.29+22.20 90.14£30.03 11.85+16.57*
C 112.20+33.77 83.20+£24.08 93.67+28.23 10.4748.87**
D 109.24+34.36 80.43+27.53 91.72+26.84 11.29+14.65*
Peak speed (*/s)
Group 0.443
A 46.33£19.39 60.96+£25.65 14.63+16.30**
B 43.67+20.06 58.00+24.88 14.33+13.16*
C 48.71+£23.35 58.38+£29.67 9.67+£12.71**
D 48.46+23.98 58.21+24.48 9.75+14.40*
Power in 10 second (W)
Group 0.804
A 17.30£7.01 20.45+8.17 3.15+4.86*
B 18.35+8.90 20.84%11.12 2.49+6.68
C 18.65+8.88 21.37+£9.99 2.73+5.24*
D 18.45+9.49 20.05£8.64 1.60+5.49
Isokinetic contraction (J)
Group 0.800
A 230.88+65.37 236.25+85.17 5.38+48.16
B 224.71+78.45 225.88+80.53 1.17+£45.60
C 236.21+69.36 237.29+81.81 1.08+35.22
D 240.50£85.32 234.17+£79.71 -6.33+33.82
SD: Standard deviation; Group A: Facilitate; Group B: Release; Group C: Cross; Group D: None; MVIC: Maximal Voluntary Isometric Contraction before fatigue; * Pre-post
p value <0.05; ** Pre-post p value <0.001

and cross attachment groups, but no significant
changes were identified in isokinetic contraction. In
the intergroup comparison, no significant differences
were identified in the improvements of any of the four
parameters (Table 2).

The raw data were visualized in a graph. The
facilitation attachment group exhibited the highest
increase in the maximal isometric contraction,
followed by the relaxation, control, and cross
attachment groups. The same trend was observed
for the increase in the peak contraction speed. The
facilitation attachment group exhibited the highest
increase in the maximal 10-s power, followed by
the cross attachment, relaxation, and control groups.
Finally, the facilitation attachment group exhibited
the highest increase in isokinetic contraction work,
followed by the relaxation, cross attachment, and
control groups. Although no statistically significant
difference was observed between these groups in
any of the parameters, the facilitation attachment
group exhibited the highest trend of improvement

in all the parameters after the test, which enhanced
the contraction of fatigued muscles. Conversely, the
cross-attachment group exhibited the lowest trend of
improvement in maximal isometric contraction and
contraction speed (Figure 3).

DISCUSSION

In the present study, we assessed the effects of
kinesiology tape attachment methods on the biceps
during muscle fatigue. To prevent interference of
different levels of muscle fatigue on the research
results, instruments were used to quantify
participants’ fatigue levels. The muscle soreness ratios
after the test were also recorded to verify whether the
participants had sustained fatigue. This information
helps us to identify the proportion of participants
who did not exert maximal effort during the test
and how much that might affect the results.F*34
The results revealed that nearly 90% of participants
experienced delayed muscle soreness, signifying their
voluntary adherence to the research design. This high
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Figure 3. Pre- and post-test differences in each group. (a) Maximal isometric contraction strength. (b) Peak contraction speed.

(c) Maximal 10-s power. (d) Isokinetic contraction work;

A: Facilitation; B: Relaxation; C: Cross; D: None.

percentage contributed to the consistency of muscle
fatigue across groups. No significant difference was
observed between the experimental and control
groups in terms of the performance of muscles
contraction during fatigue.

The results of this study are consistent with a
systematic review, which reported that kinesiology tape
did not enhance the limb muscle strength in healthy
individuals.?® However, another study focusing on
fatigued muscles indicated that kinesiology tape could
enhance quadriceps strength during fatigue, regardless
of whether it is applied from origin to insertion.
This implies potential therapeutic effectiveness for
kinesiology tape in fatigued muscles rather than in
healthy individuals. However, the absence of a control
group in that study left the impact of rest time
on fatigue repair unclear. This study revealed that
2-min of rest enabled the recovery of muscles during
fatigue. Literature data have shown that resting enables
fatigued muscles to recover strength even without

kinesiology tapes. However, kinesiology tape exhibits a
more effective trend in enhancing maximal isometric
contraction than does simple rest when it is attached
along the muscle fiber rather than in the transverse
direction.

In addition to muscle strength, peak contraction
speed affects muscle agility, and continuous contraction
power affects muscle endurance during sports. Poon
et al.?% compared the effects of kinesiology tape,
a placebo, and a control on muscle performance,
focusing on speed and work parameters such as the
time to peak torque and the total work of five muscle
contractions. The results revealed no significant
differences among the three groups. Similarly, in our
study on fatigued muscles, we found no significant
differences in peak contraction speed or continuous
contraction performance among the four groups.

Study has applied isokinetic pulley systems
to examine the effect of kinesiology tapes on
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concentric and eccentric contraction strength of
healthy individuals. The results indicated that the
tapes increased the maximal isokinetic contraction
strength.® However, in the present study, a different
finding was reached regarding fatigued muscles.
This difference was not only due to the levels of
muscle fatigue, but also because of the definitions
of the parameters employed in the present study.
Although a higher maximal muscle strength during
isokinetic contraction leads to higher work, muscles
are not necessarily capable of continuous and efficient
work throughout the contraction. In this study, we
attempted to clarify whether satisfactory muscle
control was possible during isokinetic contraction.
Therefore, instead of focusing on maximal muscle
strength, the muscle performance focused on was
the total work generated during concentric and
eccentric contractions. According to the results, no
significant difference was found between the four
groups in isokinetic contraction work, suggesting that
kinesiology tape did not provide significant benefits
for motor control during body activities.

Although no significant differences were detected
between the groups in any of the study variables,
the graphical representation of the data indicated
that the facilitation attachment group exhibited the
highest trend of improvement in all parameters. In
other words, facilitation attachment may improve
muscle contraction most effectively. On the contrary,
the cross-attachment group exhibited a lower degree
of improvement compared to the control group in
terms of maximal isometric contraction strength and
peak contraction speed. This indicated that attaching
kinesiology tape in a transverse direction to muscle
fibers may not effectively improve muscle contraction
strength and speed. To put it simply, cross attachment
was not suggested for enhancing maximal muscle
contraction strength and speed due to the least effective
trend.

Nonetheless, there are some limitations to this
study. First, as this study focused on the immediate
effect of tape attachment, changes in the effect over
time were not explored. Thus, no conclusion was
reached regarding the long-term effect of kinesiology
tape on the contraction of fatigued muscles. Second, to
mitigate the influence of differing muscle fatigue levels
on test results, efforts were made to standardize fatigue
levels through instrument settings. Delayed muscle
soreness was regarded as was used as an indicator that
participants had exerted their full muscle strength.
Although some participants were inconsistent in their
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levels of muscle fatigue, the data indicated that nearly
90% of the participants had exerted all their muscle
strength. Compared to other studies, this research
limitation was reduced to its minimum to improve the
research credibility. Third, while the research method
involves random assignment, which can effectively
mitigate selection bias, it is of utmost importance to
note that insignificant results may still occur due to
greater variability in evaluations between the two
hands.

In conclusion, none of the kinesiology tape
attachment methods significantly enhanced the
contraction of fatigued muscles. However, facilitation
attachment exhibited the most effective trend of
improvement and is, therefore, recommended
for clinical applications. Further well-designed,
randomized-controlled, prospective studies are needed
to confirm these findings.

Acknowledgments: This study would like to thank
Yu Tzu Chan and Wan Li Yang for assisting subject
recruitment. In addition, we appreciate the staff of Taoyuan
General Hospital for their encouragement, suggestions and
support throughout the duration of the study.

Ethics Committee Approval: The study protocol was
approved by the Medical Ethics and Institutional Review
Board of Taoyuan General Hospital, Ministry of Health
and Welfare (date: 24.12.2018, no: TYGH107038). The study
was conducted in accordance with the principles of the
Declaration of Helsinki.

Patient Consent for Publication: A written informed
consent was obtained from each patient.

Data Sharing Statement: The data that support the
findings of this study are available from the corresponding
author upon reasonable request.

Author Contributions: Idea, design, analysis,
interpretation, writing the article, and critical review:
H.J.Y.; Idea/concept,control/supervision,data collection and
processing, analysis and interpretation, literature review,
writing the article, and references: R.Y.W.

Conflict of Interest: The authors declared no conflicts of
interest with respect to the authorship and/or publication of
this article.

Funding: The authors received no financial support for
the research and/or authorship of this article.

REFERENCES

1. Kase K, Wallis J, Kase T. Clinical therapeutic applications
of the kinesio taping method. Albuquerque: Universal
Printing & Publishing Inc.; 2003

2. Montalvo AM, Cara EL, Myer GD. Effect of kinesiology
taping on pain in individuals with musculoskeletal injuries:



viii

10.

11.

12.

13.

14.

15.

Systematic review and meta-analysis. Phys Sportsmed
2014;42:48-57. doi: 10.3810/psm.2014.05.2057.

Koroglu F, Colak TK, Polat MG. The effect of Kinesio®
taping on pain, functionality, mobility and endurance in
the treatment of chronic low back pain: A randomized
controlled study. ] Back Musculoskelet Rehabil 2017;30:1087-
93. doi: 10.3233/BMR-169705.

Simon J, Garcia W, Docherty CL. The effect of kinesio
tape on force sense in people with functional ankle
instability. Clin J Sport Med 2014;24:289-94. doi: 10.1097/
JSM.0000000000000030.

TorresR, Trindade R, Gongalves RS. The effect of kinesiology
tape on knee proprioception in healthy subjects. ] Bodyw
Mov Ther 2016;20:857-62. doi: 10.1016/j.jbmt.2016.02.009.
Chang HY, Chou KY, Lin JJ, Lin CF, Wang CH. Immediate
effect of forearm Kinesio taping on maximal grip strength
and force sense in healthy collegiate athletes. Phys Ther
Sport 2010;11:122-7. doi: 10.1016/j.ptsp.2010.06.007.
Dendrinos P, Fassoi A, Tsekoura M, Angelopoulos P,
Mylonas K, Mandalidis D, et al. Neuromuscular control of
the lower extremities can be better enhanced by applying
ankle taping and kinesiological taping rather than elastic
bandaging: A randomized control study in amateur
soccer players. ] Phys Ther Sci 2022;34:741-4. doi: 10.1589/
jpts.34.741.

Fratocchi G, Di Mattia F, Rossi R, Mangone M, Santilli
V, Paoloni M. Influence of Kinesio Taping applied
over biceps brachii on isokinetic elbow peak torque: A
placebo-controlled study in a population of young healthy
subjects. J Sci Med Sport 2013;16:245-9. doi: 10.1016/j.
jsams.2012.06.003.

Chen CH, Huang TS, Chai HM, Jan MH, Lin JJ. Two
stretching treatments for the hamstrings: Proprioceptive
neuromuscular facilitation versus kinesio taping. J Sport
Rehabil 2013;22:59-66. doi: 10.1123/jsr.22.1.59.

Csapo R, Herceg M, Alegre LM, Crevenna R, Pieber
K. Do kinaesthetic tapes affect plantarflexor muscle
performance? J Sports Sci 2012;30:1513-9. doi:
10.1080/02640414.2012.712713.

Hsu YH, Chen WY, Lin HC, Wang WT, Shih YF. The effects
of taping on scapular kinematics and muscle performance
in baseball players with shoulder impingement syndrome.
J Electromyogr Kinesiol 2009;19:1092-9. doi: 10.1016/j.
jelekin.2008.11.003.

Enoka RM, Baudry S, Rudroff T, Farina D, Klass M,
Duchateau J. Unraveling the neurophysiology of muscle
fatigue. J Electromyogr Kinesiol 2011;21:208-19. doi:
10.1016/j.jelekin.2010.10.006.

Mir SM, Talebian S, Naseri N, Hadian MR. Assessment of
knee proprioception in the anterior cruciate ligament injury
risk position in healthy subjects: A cross-sectional study. J
Phys Ther Sci 2014;26:1515-8. doi: 10.1589/jpts.26.1515.
Zhang S, Fu W, Pan ], Wang L, Xia R, Liu Y. Acute effects
of Kinesio taping on muscle strength and fatigue in the
forearm of tennis players. ] Sci Med Sport 2016;19:459-64.
doi: 10.1016/j.jsams.2015.07.012.

Alvarez-Alvarez S, José FG, Rodriguez-Fernandez AL,
Giieita-Rodriguez J, Waller BJ. Effects of Kinesio® Tape
in low back muscle fatigue: Randomized, controlled,

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Turk J Phys Med Rehab

double-blinded clinical trial on healthy subjects. J Back
Musculoskelet Rehabil 2014;27:203-12. doi: 10.3233/BMR-
130437.

Strutzenberger G, Moore J, Griffiths H, Schwameder H,
Irwin G. Effects of gluteal Kinesio-taping on performance
with respect to fatigue in rugby players. Eur J Sport Sci
2016;16:165-71. doi: 10.1080/17461391.2015.1004372.

Lee NH, Jung HC, Ok G, Lee S. Acute effects of Kinesio
taping on muscle function and self-perceived fatigue level
in healthy adults. Eur J Sport Sci 2017;17:757-64. doi:
10.1080/17461391.2017.1294621.

Takasaki H, Delbridge BM, Johnston V. Taping across
the upper trapezius muscle reduces activity during a
standardized typing task - an assessor-blinded randomized
cross-over study. J Electromyogr Kinesiol 2015;25:115-20.
doi: 10.1016/j.jelekin.2014.10.004.

Choi IR, Lee JH. The effect of the application direction of
the kinesiology tape on the strength of fatigued quadriceps
muscles in athletes. Res Sports Med 2019;27:1-10. doi:
10.1080/15438627.2018.1502187.

Huang CY, Hsieh TH, Lu SC, Su FC. Effect of the Kinesio
tape on muscle activity and vertical jump performance in
healthy inactive people. Biomed Eng Online 2011;10:70. doi:
10.1186/1475-925X-10-70.

Bagheri R, Pourahmadi MR, Sarmadi AR, Takamjani
IE, Torkaman G, Fazeli SH. Effect and mechanism of
kinesiology tape on muscle activity. ] Bodyw Mov Ther
2018;22:266-75. doi: 10.1016/.jbmt.2017.06.018.

Vercelli S, Sartorio F, Foti C, Colletto L, Virton D, Ronconi
G, et al. Immediate effects of kinesiotaping on quadriceps
muscle strength: A single-blind, placebo-controlled
crossover trial. Clin J Sport Med 2012;22:319-26. doi:
10.1097/JSM.0b013e31824¢835d.

Choi IR, Lee JH. Effect of kinesiology tape application
direction on quadriceps strength. Medicine (Baltimore)
2018;97:€11038. doi: 10.1097/MD.0000000000011038.

Kim KM, Davis B, Hertel ], Hart J. Effects of Kinesio taping
in patients with quadriceps inhibition: A randomized,
single-blinded study. Phys Ther Sport 2017;24:67-73. doi:
10.1016/j.ptsp.2016.08.015.

Hagen L, Hebert JJ, Dekanich J, Koppenhaver S. The effect
of elastic therapeutic taping on back extensor muscle
endurance in patients with low back pain: A randomized,
controlled, crossover trial. J Orthop Sports Phys Ther
2015;45:215-9. doi: 10.2519/jospt.2015.5177.

Poon KY, Li SM, Roper MG, Wong MK, Wong O, Cheung
RT. Kinesiology tape does not facilitate muscle performance:
A deceptive controlled trial. Man Ther 2015;20:130-3. doi:
10.1016/j.math.2014.07.013.

Dos Santos Gloria IP, Politti F, Leal Junior ECP, Lucareli
PRG, Herpich CM, Antonialli FC, et al. Kinesio taping
does not alter muscle torque, muscle activity or jumping
performance in professional soccer players: A randomized,
placebo-controlled, blind, clinical trial. JBack Musculoskelet
Rehabil 2017;30:869-77. doi: 10.3233/BMR-160556.

Csapo R, Alegre LM. Effects of Kinesio(®) taping on skeletal
muscle strength - A meta-analysis of current evidence. J Sci
Med Sport 2015;18:450-6. doi: 10.1016/j.jsams.2014.06.014.
Fu TC, Wong AM, Pei YC, Wu KP, Chou SW, Lin YC.



Kinesiology taping and muscle fatigue

30.

31

32.

Effect of Kinesio taping on muscle strength in athletes - A
pilot study. J Sci Med Sport 2008;11:198-201. doi: 10.1016/j.
jsams.2007.02.011.

Garcia-Gil M, Torres-Unda J, Esain I, Dufabeitia I, Gil
SM, Gil ], et al. Anthropometric parameters, age, and
agility as performance predictors in elite female basketball
players. J Strength Cond Res 2018;32:1723-30. doi: 10.1519/
JSC.0000000000002043.

Han]T, Lee JH. Effects of kinesiology taping on repositioning
error of the knee joint after quadriceps muscle fatigue.
J Phys Ther Sci 2014;26:921-3. doi: 10.1589/jpts.26.921.
Hotfiel T, Freiwald ], Hoppe MW, Lutter C, Forst R, Grim

C, et al. Advances in Delayed-Onset Muscle Soreness
(DOMS): Part I: Pathogenesis and diagnostics. Sportverletz
Sportschaden 2018;32:243-50. doi: 10.1055/a-0753-1884.

33. Siegl A, M Kosel E, Tam N, Koschnick S, Langerak NG,
Skorski S, et al. Submaximal markers of fatigue and
overreaching; implications for monitoring athletes. Int ]
Sports Med 2017;38:675-82. doi: 10.1055/s-0043-110226.

34. MacIntyre DL, Reid WD, McKenzie DC. Delayed muscle
soreness: The inflammatory response to muscle injury and
its clinical implications. Sports Med 1995;20:24-40. doi:
10.2165/00007256-199520010-00003.

APPENDIX 1
24 sequences of attachment method order.
1 A-B-C-D
2 A-B-D-C
3 A-C-B-D
4 A-C-D-B
5 A-D-B-C
6 A-D-C-B
7 B-A-C-D
8 B-A-D-C
9 B-C-A-D
10 B-C-D-A
11 B-D-A-C
12 B-D-C-A
13 C-A-B-D
14 C-A-D-B
15 C-B-A-D
16 C-B-D-A
17 C-D-A-B
18 C-D-B-A
19 D-A-B-C
20 D-A-C-B
21 D-B-A-C
22 D-B-C-A
23 D-C-A-B
24 D-C-B-A
A: Facilitate; B: Release, C: Cross; D: None.




