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Abstract

The aim of this study was to investigate the effects of facilitatory and inhibitory Kinesio
Taping on elbow flexor muscle activity and fatigue. Ten males and seven females
voluntarily participated in this study. Each participant completed the fatigue protocol
under inhibitory, facilitative and placebo Kinesio Tape conditions, and electromyography
activity of the Biceps Brachii and Brachioradialis muscles was recorded. The activation
and fatigue rates of muscles were calculated by root mean square and median frequency
slope, respectively. The results showed a significant effect of time on muscle activation,
whereas there were no significant effects of Kinesio Tape on muscular activity and fatigue
rate. Based on these findings, the muscle activity increases during the fatigue, but Kinesio
Tape techniques cannot significantly affect muscle activity under normal or fatigue
conditions. Moreover, these techniques cannot change the onset of fatigue by facilitating
or inhibiting muscle.
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Currently, Kinesio Tape (KT) is widely used in sports and sports rehabilitation
following musculoskeletal injuries. According to Kenzo Keys, changing the
direction of KT has different effects on muscle activity. In this regard, KT would
facilitate muscle activity if it applies from origin to muscle insertion, while it
could inhibit by applying from insertion to muscle origin (1, 2). However,
previous studies have reported inconsistent results regarding the effect of these
KT techniques (3-6). Even though numerous studies have been conducted in this
area, information about the influence of KT on muscle activation during fatigue
is limited. Given that both inhibitory and facilitative methods have been claimed
to cause lower and higher muscular activity, it appears that these strategies can
also postpone and accelerate the onset of muscular fatigue. As a result, studying
the effects of KT on muscle exhaustion may help quantify the impacts of this
therapeutic technique on muscular activity. The purpose of this study was to
investigate the immediate effect of facilitatory and inhibitory KT on the muscular
activity and fatigue of the elbow flexor muscles.

Methods

Ten males and seven females participated in the present study (years: 24.76+3.99,
height: 1.73+0.10 m and weight: 68.11+8.54 kg). During a familiarization session,
the value of a 1-repetition maximum (1RM) of dumbbell curl was measured in
order to develop a fatigue protocol. After ten minutes of rest, each participant
performed a continuous repetitive dumbbell curl exercise to the exhaustion (17 on
the Borg scale) with a 35 % of a 1RM. The number of repetitions was recorded
by the examiner. Finally, the primary fatigue protocol was designed based on 35
% 1RM resistance and counted repetitions. Each individual visited the lab three
times at one-week intervals for the primary tests. The maximal isometric
contraction test of the elbow flexor muscles was assessed after warming up and
placing electromyography (EMG) electrodes on Biceps Brachii and
Brachioradialis based on surface EMG for non-invasive assessment of muscles
(SENIAM) recommendations. Then, randomly, one of these three techniques,
facilitative, inhibitory, or placebo, was applied to the biceps muscle (7).

A biometrics EMG device was utilized to capture the electrical signal of the
muscles during the fatigue protocol, and a biometrics electrogoniometer was
employed to measure the elbow joint angle. The median frequency slope (MFS)
and root mean square (RMS) variables were used to quantify exercise intensity
and muscle fatigue, respectively. The RMS mean of each repetition was calculated
during the middle of the elbow flexion range of motion. To standardize RMS, data
were expressed as a percentage of maximal voluntary isometric contraction
(MVIC). Muscle activity before and after fatigue was evaluated by using the
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average of the first and last three repetitions of the performed fatigue protocols,
respectively. To determine the intensity of muscular exhaustion, the MFS during
the fatigue protocol was calculated using linear regression (8). The effects of KT
on muscle activity and tiredness were assessed using repeated two-way and one-
way analysis[] afariance (ANOVA) tests (0=0.05).

Results

The descriptive data for muscular activity and fatigue rate during inhibitory,
facilitative, and placebo KT have been shown in table 1. Regarding muscle
activity, the main effect of KT and the interaction (KT * Time) were not
significant, while the main effect of time was significant (P<0.0001 for both
muscles). These findings suggested that regardless of the kind of KT techniques,
muscular activation increased considerably under fatigue situations (last three
repetitions) compared to the non-fatigue situation. Furthermore, the KT
techniques had no significant effect on the MFS or fatigue rate (P>0.05).

Table 1- Muscular activity and fatigue rate of Biceps Brachii and Brachioradialis in
three different KT conditions (facilitatory, inhibitory, Placebo)

Muscular activity Fatigue rate
2 Significance (Two-way Median i'fr?c'g'
§ KT Pre-fatigue  Post-fatigue ANOVA) frequency (One
= Mean (SD) Mean (SD) Inter slope way
Time KT actio  Mean (SD) ANO
n VA)
©:= facilitatory  36.45(10.47) 58.11(14.20) -0.072(0.053)
S8 P<0.001 0.158 0.519 0.196
@ m  jphibitory  32.70(10.38) 53.66(13.69) -0.059(0.045)
Placebo 35.01(9.48)  54.66(16.18) -0.070(0.055)
o « ¢ facilitatory  33.26(10.48) 58.48(17.84) -0.119(0.052)
% S T inhibitory  30.04(12.48) 54.95(18.37) P<0.001 0.078 0.30 -0.104(0.62) 0.341
= Placebo 30.98(9.77)  52.95(17.73) -0.115(0.055)
Conclusion

The immediate effects of facilitative and inhibitory KT on the activity and fatigue
of the Biceps Brachii and Brachioradialis muscles were evaluated in the current
study. It was hypothesized that muscles would respond to KT techniques more
clearly and prominently under fatigue situations, and identifying the facilitatory
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and inhibitory effects of KT techniques on muscle activity would be more
practicable in this situation. However, the data revealed that both facilitatory and
inhibitory KT methods could not influence muscle activity and these findings
were unrelated to the fatigue states of muscles. This study assessed the usefulness
of the KT by looking at changes in the activity and function of synergistic muscles,
and no significant changes in the activity of the un-taped muscle were identified.
According to the findings, fatigue increased the EMG signal amplitude while
gradually decreasing the median frequency (negative regression line slope),
indicating that the fatigue procedure used to administer fatigue was suitable. In
both pre-fatigue and post-fatigue situations, the KT techniques failed to change
muscle activity. Furthermore, time-frequency domain analysis revealed that KT
did not influence muscular fatigue rate; representing that these methods have little
potential to reduce or hasten the onset of muscular fatigue.
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