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Summary

Study aim: Kinesiotaping, or Kinesiology Taping (KT), is increasingly being used for physiotherapy treatments and for biologi-
cal regeneration in athletes. The aim of this study was to evaluate the effectiveness of the application of lymphatic kinesiotap-
ing in reducing delayed onset muscle soreness of biceps brachii.

Material and methods: The study included 34 women, aged 18-27. In the test group of patients (n = 17) a lymphatic KT ap-
plication was used. All of the women performed the arm strength trial (with IPFT) and arm muscle training (with a repeat of
the trial 5 times 60—80% max). Other study tools used were an SEMG, VAS (pain assessment) and the Borg scale (subjective
assessment of the intensity of effort). The measurements (arm muscles strength, SEMG, pain intensity, exercise intensity) were
repeated at 24, 48, 72 and 96 hours after performing the exercise.

Results: The weakest results for the arm strength test were recorded in the second measurement in the test group, and in the
third measurement in the control group. The pain level declared in the first measurement was similar in both groups. In the
third measurement (48 hours after the exercise), the level of pain in the test group was significantly lower (p < 0.05) than in the
control group.

Discussion: The kinesiotaping method can assist in reducing delayed muscle soreness, which was confirmed by the results of
the tests. However, there is no evidence about the impact of specific types of KT applications on the reduction of the DOMS
symptoms.
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in sports competitions, which is inextricably linked to the
proper application of post-workout recovery modalities. It
is biological regeneration that helps to restore the full ca-

Introduction

Physical activity is closely associated with changes in
the muscle tissue. The consequences of physical activity
include symptoms of muscle fatigue, damage to muscles
fibres and inflammation. The ongoing processes in these
tissues often results in muscle pain. This typically ap-
pears during or after exercise. The pain observed after
24-48 hours of exercise is usually of an eccentric char-
acter, and is defined as Delayed Onset Muscle Soreness
(DOMS) [10].

The level of performance of athletes depends on
a properly selected training programme, as well as proper
nutrition and physical regeneration. The effectiveness of
the training process is confirmed by the athletes’ outcomes

pacity to perform physical labour. Within its framework,
a number of external stimuli can be utilised to speed up
this process. Among the most commonly used forms of
regeneration, beyond passive rest (including sleeping), are
massage treatments, physiotherapy (e.g. saunas, electro-
therapy or magnetotherapy) and kinesiotherapy. Selecting
the appropriate measures should be planned and individu-
ally tailored to a specific athlete, taking into account the
stage in the cycle of training, and the type of exercise that
is undertaken [16, 17, 27, 29].

Currently, one of the most popular treatments used by
athletes to improve the quality of their motion and to aid
in injury prevention is kinesiotaping (KT). The creator of
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KT, Kenzo Kase, developed a number of applications us-
ing taping that resulted in specific actions on the tissues.
One of these is the lymphatic application, which acceler-
ates the lymph circulation, facilitates the outflow of ve-
nous blood and improves the peripheral circulation [21].
Therefore, the aim of this study was to evaluate the ef-
fectiveness of the lymphatic application of KT in reduc-
ing post-exercise soreness of the biceps muscle in healthy
women.

Material and methods

The study involved 34 women, aged 18 to 27, who
were not practicing sports. They were divided randomly
into two groups. The test group (1) consisted of women
who underwent a kinesiotaping application. The control
group (2) comprised participants who did not receive any
type of treatment. The groups did not differ significantly
from each other with respect to the participants’ age, body
mass and height (Tab. 1).

All of the women participating in the study were inter-
viewed beforehand. The interview reviewed each woman
for any cardiovascular and respiratory diseases, and for
past injuries in the upper limbs and spine that would pre-
vent them from carrying out the test. Only healthy women,
with no history of these diseases and injuries, were en-
rolled in the study.

The test group underwent a functional test to assess
their arm strength and endurance. The research tool was
a test of arm strength (the International Physical Fitness
Test), which involved the individuals actively hanging
on the bar. The result recorded was the length of time
that the individual maintained the hanging (with her head
over the bar) [6].

The muscle bioelectric activity was examined by
means of a surface electromyography (SEMG) using the
two-channel apparatus Neuro Trac Myo Plus 2 (with
Neuro Trac ETS 4.0 software). The bioelectric activity of
the long head of the biceps muscle was examined at rest
(60 seconds) and in isometric tension (10 seconds). Sur-
face electrodes were placed according to the SENIAM
protocol (Surface Electromyography for the Non-Inva-
sive Assessment of Muscles), corresponding to the Rec-
ommendations of the European Guidelines for Surface

Electromyography (seniam.org) [14]. The electrodes
were placed on the line between the medial acromion and
the fossa cubit, at 1/3 from the fossa cubit — with a refer-
ence electrode on the wrist. The skin was cleaned before
the electrodes were applied. The SEMG test result was
subjected to normalisation, which was calculated as the
ratio of the bioelectric activity of the muscle in suspense
to the result at rest.

To assess the severity of the pain, the visual analogue
scale (VAS) was used. The subjective exercise intensity
was determined using the Borg Scale [11]. The pulse rate
[beats/min] was measured on the radial artery of the same
upper limb. Each test was performed by the same person.

All of the individuals had their arm strength tested
(Measurement 1), after which an arm muscle training
session was carried out. This session consisted of a se-
ries of at least five active hangs, over a period of 60 to
80% of the first test’s duration (i.e. the period of the par-
ticipant’s maximum capabilities). Each series ended in
a rest, with the length of time for the rest equal to at least
twice the time of the hang. The test of arm strength and
the measurements (SEMG, pain intensity, exercise inten-
sity, heart rate) were repeated successively after 24 hours
(Measurement 2), 48 hours (Measurement 3), 72 hours
(Measurement 4) and 96 hours (Measurement 5). In
Group 2 (the control group), the same test procedure was
used as in the test group, but no physiotherapy treatment
was applied.

After the completion of the test, the women who had
been selected for the test group had the lymphatic appli-
cations placed on their arm muscles, in accordance with
the method of KT (Fig. 1). According to Kenzo Kase, this
type of application will improve the blood and lymph cir-
culation, which results in a faster removal of metabolic
products from the muscles and accelerates their regenera-
tion [21]. The KT tapes were applied on the arms with the
glenohumeral joint in an external rotation and at about
a 30-45° abduction with the elbow joint extended. K-Ac-
tive tapes were used. All of the women in the test group
were treated with two applications on each arm. The ap-
plication was attached onto a previously disinfected and
defatted section of skin in the form of “a fan”. The base of
each tape was placed, without stretching, over the lymph
nodes around the front and the rear axillary notch. The tails
of the tape were then attached with about a 10% strain in

Table 1. Characteristics of groups (mean values + standard deviations)

Groups Number of people Age [years] Body mass [kg] Body height [cm] BMI [kg/m?]
Group 1 n=17 20.94 +2.08 55.53+7.95 166.29 + 6.99 20.03 £ 2.14
(study)

Group 2 n=17 20.88 +2.03 57.94 + 4.99 169.53 + 4 20.16 + 1.65

(control)
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Fig. 1. Application of KT in research group

the distal direction, so that they surrounded the entire arm.
The KT tapes were removed after the trial ended on the
last day [21, 26].

Standard statistical tools of the arithmetic mean and the
standard deviation were used for the analysis. The differ-
ences between individual measurements were calculated
using the Wilcoxon signed-rank test; and the U Mann-
Whitney test was used to determine the differences be-
tween the groups. The minimum level of significance was
set at p <0.05.

Results

The average duration of the arm strength trial for all
the women on the first day was 38.6 seconds. The lowest
results in Group 1 were recorded at the second measure-
ment; while in Group 2 they were recorded at the third
measurement. In both groups, the greatest decrease in
strength was recorded during the second day of the test-
ing. In the third measurement (i.e. 48 hours after the initial

l Tested group (1) @ Control group (2)

45 T35
3727

33.37 33.13

29.46 28 95
-

28.57

3 4 5

Measurement

Fig. 2. Results of arm strength tests
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Table 2. Differences (p) between each measurement of arm strength test

Measurement 3 Measurement 4 Measurement 5

Group (1) Measurement 1 Measurement 2
Group (2)
Measurement 1 0.000
Measurement 2 0.000
Measurement 3 0.000 0.884
Measurement 4 0.037 0.109
Measurement 5 0.730 0.005

0.028 0.479 0.867
0,099 0.004 0.000

0.019 0.002
0.005 0.380
0.000 0.002

training session), a higher score was reported in Group 1
compared to the previous measurement; while in Group 2
the score was slightly lower (Fig. 2). On the fifth day (i.e.
after 96 hours of training), the women in both groups
achieved their highest test results (40.37 and 37.85 s, re-
spectively), although the differences as compared to the
baseline measurements were not significant (Tab. 2).

Both in the test group and in the control group, a similar
level of pain was reported, as measured by the VAS, during
the first measurement (i.e. after three hours of a completed
training session) (Fig. 3). The average result amounted to
5.65 (Group 1) and 5.53 (Group 2), respectively. In both
groups, the highest pain level was recorded on the third
day (Group 1: 6.88, Group 2: 7.88 — the difference was

statistically significant) (Tab. 3). The lowest level of pain
was observed among all women participating in the trial
after 96 hours of the training session (average score in
Group 1: 3.06, in Group 2: 3.59).

On the second day of testing, the highest average score
(15.41) in the Borg Scale was achieved in Group 1. How-
ever, with each successive day, the women in the test group
estimated the exercise intensity to be lower. Among the
women in Group 2, the highest average score on the Borg
Scale (16.53) was observed after the third arm strength tri-
al. The reported estimated level of intensity decreased sig-
nificantly in both groups between the third and the fourth
measurements. The lowest scores were recorded on the last
day of the testing (average score in Group 1: 11.94; and in

W Tested group (1)

O Control group (2)

7.88

688 |

8 6.71 6.76
7 5.65 T WZ
553

3 4 5

Measurement

5.41

4535 |
=
3.59

Fig. 3. Level of pain measured by VAS

Table 3. Differences (p) between each measurement of pain intensity (VAS)

Measurement 3 Measurement 4 Measurement 5

Group 1  Measurement 1 Measurement 2
Group 2
Measurement 1 0.037
Measurement 2 0.000
Measurement 3 0.000 0.012
Measurement 4 0.791 0,002
Measurement 5 0.000 0.000

0.028 0.023 0.000
0.593 0.000 0.000

0.000 0.000
0.000 0.000
0.000 0.000
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Table 4. Normalized results of SEMG in biceps brachii (long head) before and after tests of upper limbs strength

Before After
Mean value [%] Min [%]  Max [%] Mean value [%]  Mmin [%] Max [%]
Group 1 0.0161 0.0163 0.0144 0.0155 0.0222 0.0157
1 Group?2 0.0157 0.0172 0.0178 0.0120 0.0107 0.0136
Difference NS NS NS NS p<0.05 NS
Group 1 0.0174 0.0143 0.0238 0.0162 0.0122 0.0258
2 Group?2 0.0091 0.0091 0.0136 0.0090 0.0127 0.0124
" Difference p<0.05 NS p<0.05 p<0.05 NS p<0.05
% Group 1 0.0168 0.0148 0.0540 0.0160 0.0144 0.0212
§ 3 Group?2 0.0157 0.0262 0.0136 0.0089 0.0170 0.0114
§ Difference p<0.05 p <0.05 p <0.05 p <0.05 NS p <0.05
= Group 1 0.0139 0.0114 0.0192 0.0077 0.0071 0.0096
4 Group 2 0.0073 0.0091 0.0092 0.0066 0.0073 0.0119
Difference NS NS p <0.05 p <0.05 NS NS
Group 1 0.0097 0.0106 0.0110 0.0058 0.0061 0.0059
5  Group2 0.0144 0.0231 0.0175 0.0134 0.0231 0.0147
Difference NS p <0.05 NS NS p<0.05 NS

Group 2: 13.41). The heart rate measurements before and
after the strength trials showed no statistically significant
differences between the groups.

The standardised result was obtained as a quotient of
the average measurement result of the bioelectrical ac-
tivity of the muscle in tension and the result at rest. The
standardised result of the first SEMG test, measured before
performing the exercise, was similar in both groups. How-
ever, in the second and third measurement of the SEMG,
the result was significantly higher in the group of women
who had the lymphatic KT applied. In both Group 1 and
Group 2, a drop in the bioelectrical potential of the biceps
muscle was recorded on the fourth day of the measure-
ments. The result of the SEMG examination conducted af-
ter the arm strength trial was similar in both of the groups
in the first and fifth measurements. Twenty-four hours af-
ter a completed training session, a decrease was observed
in the activity of the motor units involved in the execution
of the arm strength test in Group 2, which lasted up to the
fifth day of testing (Tab. 4). This difference was statisti-
cally significant (p < 0.05). After 72 hours, in all of the
women, a decrease was observed in the bioelectric activity
of the muscle in relation to Measurement 4.

Discussion

In the literature, one can find the results of various
studies that provide evidence of the positive effects of ki-
nesiotaping (otherwise known as dynamic taping) in sports

training, injury prevention and injury treatment [5, 13, 25,
28, 30]. Wieche¢ et al. [30] proved that KT applications
improved the strength and muscular endurance of swim-
mers. In their study, the athletes demonstrated an im-
proved jumping capability and length of distance covered,
thanks to the power of inertia. This improvement in the
jumping capability was also noted in a test with a group
of basketball players who had recurrent inverse sprained
ankles. In the group of people to whom dynamic taping
was applied, a progression in the results of certain func-
tional tests was observed. According to the authors, the
KT application contributed to an improved proprioception
in these athletes [28]. Also, Lumbroso et al. [24] observed
an increase in the strength of the calf triceps after 15 min-
utes and after 48 hours of taping. Similarly, Chang et al.
[13] demonstrated an increase in the subjective feeling of
strength in a group of athletes using a KT application on
the forearm muscles (despite a lack of reference to the re-
sults of the maximal grip strength test).

Many authors also confirm positive results with the
inclusion of kinesiotaping in the process of a patient’s
physiotherapy [4, 9, 12, 15, 20, 22]. For example, dynamic
taping was used, among other therapies, in young foot-
ball players with muscle injuries of the lower limbs. In
the group of boys who included KT in their physiother-
apy protocol, a faster post-traumatic pain reduction was
achieved, as opposed to other players in the control group
without a KT application [28].

Based on a review of the available literature, espe-
cially in the area of sports medicine, a growing interest in
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methods to support post-workout biological regeneration
and to reduce delayed muscle soreness can be observed.

Kawczynski et al. [22], who examined football players
before exercise and after their match, showed that there
were differences in the DOMS symptoms between the
dominant and non-dominant muscles of the lower limb.
These results suggest that there is variability of DOMS
symptoms according to the dominant side of the body, de-
spite the use of a uniform amount of physical effort [22].

A treatment often used in minimising post-exercise
muscle soreness is classical massage. Its beneficial effects
in reducing pain and in restoring the strength of muscles
that are burdened with an eccentric effort have been con-
firmed [1, 3, 7, 8, 31].

The positive effect of massage and vibration training
in reducing the delayed muscle soreness of flexor mus-
cles in the elbow joint has also been proved. According
to investigators, using massage helps to restore strength in
the muscles (subjected to earlier exercise) more quickly,
and muscle vibration causes an earlier minimisation of
pain in studies where there is a comparison to a control
group [19].

Valuable information with respect to methods to mini-
mise DOMS was provided by the study results of Lee
et al. [23]. In this study, the rate of the reduction of symp-
toms related to delayed muscle soreness among women
and men was compared, while referring to the risk of ACL
damage. The authors evaluated the elasticity of this liga-
ment before and during the course of the symptoms of
DOMS. Based on these results, the authors suggested that
women are more vulnerable to damage in the anterior cru-
ciate ligament, and they also return to full fitness after ex-
ercise more slowly when compared with men. Therefore,
among women, the recovery time after strenuous exercise
is lengthened [23].

Bae et al. [2] conducted tests on a group of 33 men to as-
sess the impact of KT on the reduction of delayed soreness
of the biceps muscle in the non-dominant upper limb. Based
on the results of the thermal pain threshold, it was observed
that the pain diminished significantly in the test group at 24
hours after performing the exercise. A VAS confirmed that
a more rapid decrease in pain occurred in the patients with
a KT application. In this case, the investigators suggested
that KT causes a subjective pain reduction [2].

Surface electromyography (sEMG) is a useful and
objective research tool for assessing the functional status
of muscles, which has been confirmed by tests [22]. Ho-
watson [18], using a needle EMG, attempted to answer the
question of how delayed biceps soreness affects the ex-
amination of the electromyographic delay. His experiment
confirmed the appropriateness of using an electromyo-
graphic examination for monitoring muscle damage [18].

The kinesiotaping method can assist in reducing de-
layed muscle soreness, which was confirmed by the results

of the tests in the present study. However, there is no evi-
dence about the impact of specific types of KT applica-
tions on the reduction of the DOMS symptoms. It seems
reasonable to conclude that the konesiotaping method may
be useful for the biological regeneration of athletes who,
despite the emergence of DOMS, should not or do not
want to interrupt their training exercise. Also, it should be
noted that the tests included in this study were conducted
on a relatively small number of people. Furthermore, the
pain in response to the predetermined exercise was evalu-
ated by means of subjective research tools. Therefore,
there is a need to expand the study with a larger number
of people and with males, as well as using different types
of KT applications, in accordance with the principles of
evidence-based medicine. Evidence for the impact of KT
on the symptoms of DOMS can be achieved by means of
more objective methods of evaluating and interpreting the
sensation of pain and the muscle functions.

Conclusions

1. The kinesiotaping method may be beneficial in redu-
cing post-exercise muscle soreness and enabling a fa-
ster return to physical fitness in healthy women.

2. Elastic therapeutic tape can reduce pain. Therefore, it can
be suggested that the analgesic effect achieved by this
technique should be used more often in rehabilitation.

3. Kinesiotaping can affect the increased activity of the
motor units of the biceps muscle during post-exercise
recovery. This method can be particularly effective for
athletes during their preparation period before a com-
petition, when maximal efforts are interspersed with
short breaks for rest.

4. The obtained results provide the basis for continued
studies in this field involving more diverse test groups
and using other types of KT applications.
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