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ABSTRACT

Soccer is a physically demanding team sport requiring players to run fast,
perform multiple changes in direction and jump, among other skills. Soccer
players with optimal running speed, agility and plyometric abilities are more
likely to be selected for team participation, as they will have enhanced on-the-
field performance. Various exercise and rehabilitation protocols exist to ensure
optimal player performance, but none focus on the immediate effect of Kinesio
tape (Kinesio Holding Corporation, Albuquerque, NM, USA) on the stabilising
muscles of the lower limb to influence important basic soccer skills. A one-group
pre-test—post-test quasi-experimental design was used. Thirty-three male
university-level soccer players aged 18—35 years with no history of lower limb
surgery were included. Baseline testing was performed using the vertical jump
test, Modified lllinois Change of Directiontest and a timed 50-metre sprint. After
a rest period of 1-4 days, the participants were strapped with Kinesio tape and
the post-test, using the same objective measures, was conducted. Pre- and post-
test analysis was performed using paired student t-test. Improvement was
observed for running speed (p<0.001, SD: 0.685), agility (p<0.001; SD: 2.312)
and plyometrics (p<0.001; SD: 2.451). The application of Kinesio tape on the
stabiliser muscles of the lower limbs significantly improved running speed,
agility and plyometrics in amateur soccer players immediately after application.

Key words: Performance enhancement; Sport rehabilitation; Strapping/taping.

INTRODUCTION

Soccer requires high-intensity, long-lasting intermittent physical activity that is physically
(cognitively and emotionally) very demandingon the players (Requena et al. 2009). To perform
optimally, soccer players are required to run, change direction multiple times during a match
and jump (Requena et al., 2009; Mendez-Villanueva et al., 2011; de Hoyo ef al.,2015). High-
speed running actions such as sprinting have the potential to affect the outcome of a soccer
match and are therefore a prerequisite for soccer players at any level of competition (Gissis et
al., 2006; Mendez-Villanueva et al., 2011). A soccer player’s agility is equally important to
ensure optimalon-field performance (Jullien ez al., 2008). Little and Williams (2005) studied
the relationship between sprinting speed and agility. They found that sprintingspeed and a gility
should be considered as separate qualities during the assessment and management of soccer
players,asthey arerelatively unrelated to one another, despite physiologicaland biomechanical
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similarities (Little & Williams, 2005). Plyometric abilities of soccer players do not only
improve the players’ performance on the field, but also assist in improving the neuro-
mechanicaltraining responses of elite youth (under 20) soccer players (Loturco et al.,2015).

Pre-exercise interventions exist that aim to enhance performance of athletes prior to matches
and competitions. Ide et al. (2017) investigated the immediate effects of static and ballistic
stretching and parallelsquats on performance of recreationalsoccer players. The authors found
that stretching adversely affected jump performance, but enhanced flexibility in the players.
Low-level laser therapy with optimised parameters has also been used successfully pre-exercise
to enhance running performance in elite male soccer players (Tomazoniet al., 2019). The low-
level laser proved effective in reducing the time until running fatigue was reached in soccer
players, but the study did not consider agility performance orplyometric ability. Traditionally,
strapping and taping have been applied pre-exercise to enhance performance in sport. Dogan
and Glizel (2021)compared the immediate effect of four different taping and strapping methods
on professional male soccer players and found that dynamic tapingimproved dynamic balance
in soccer players, but that none of the taping/strapping methods improved their jump
performance.

In addition to pre-exercise interventions, various exercise and rehabilitation protocols exist to
improve soccer players’ running speed, agility and plyometrics, of which the most frequently
implemented protocols include plyometric training; eccentric muscle strength training;
eccentric-overload training; lower limb symmetry training; and functional rehabilitation
(Chelly et al., 2010; Fousekis et al., 2010; Kiesel et al., 2011; Lorenz & Reiman, 2011; de
Hoyoet al., 2015). All these training programmes and rehabilitation protocols have shown to
improve muscle strength and performance of the three key aspects required from soccer
players, i.e., running speed, agility and plyometric performance (Chelly ef al., 2010; Fousekis
etal.,2010;Kiesel et al., 2011; Lorenz & Reiman, 2011;de Hoyo et al., 2015).

However, a limitation identified within the current muscle strength rehabilitation protocols is
thatsoccer players participating in these programmes have to receive training for a minimum
of 6 weeks and a maximum of 12 weeks before the effect of the intervention is observed
(Fousekis etal.,2010; Kiesel etal.,2011; Lorenz & Reiman,2011;de Hoyo et al.,2015). Time
lost from participating in team practice sessions and matches due to injury will have an
economic and performance-related impact on the team and may influence a soccer player’s
selection into a team (Eirale ef al.,2017).

A possible solution to minimise time loss from training when a soccer playerundergoes injury
rehabilitation is the application of Kinesio tape (Kinesio Holding Corporation, Albuquerque,
NM, USA) (Kase et al., 2003). However, the immediate effect of the application of Kinesio
tape on lower limb stabiliser muscles has not been extensively investigated. Studies that
investigated the application of Kinesio tape onthe lower limbs report conflicting results on its
effect and effectiveness. The application of Kinesio tape was compared to rigid strapping for
the prevention of ankle injuries in soccer players (Briem ef al., 2011). The authors found that
Kinesio tape application was not effective in providing ankle stability but it facilitated muscle
activation aroundthe ankle joint (Briem ez al., 2011). De Hoyo et al. (2013) found the contrary,
thatisthatKinesio tape did nothave a positive effect on muscle activation in youngelite soccer
players. The participants in their study were under the age of 18 years and the muscle properties
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may not have developed enough to respond to the specific stimuli that the application of
Kinesio tape aimsto provide (de Hoyo et al.,2013). No published literature could be found on
the immediate effect of Kinesio tape on the lower limb stabiliser muscles of amateur soccer
players and its effect on running speed, agility and plyometric performance.

METHODOLOGY

Ethical clearance was granted by the Sefako Makgatho Health Sciences University (SMU)
Research and  Ethics Committee (SMUREC), ethical clearance number.
SMUREC/H/304/2017:PG, prior to conductingthe study.

Study design and setting

A one-group pre-test—post-test quasiexperimental design was used to determine the short-term
effect of Kinesio tape application on the stabiliser muscle activation of the lower limb. The
study was conducted at the SMU sport grounds between the months of April and August 2018.
To obtain comparable results between the soccer players and valid results between the pre- and
post-test, data collection was only carried out on days when the outside ambient temperature
was between 18°C and 24°C.

Study population and sampling

Thirty-three amateur male soccer players at SMU aged between 18 and 35 years old were
recruited to participate in the study after they signed a written voluntary informed consent
document. Soccer players who played on a professional (club/national) level and/or who had
undergone lower limb surgery, or who had sustained a lower limb injury up to 6 months prior
to the onset of data collection, were excluded from participation.

Research procedure

Potential participants were recruited at the soccer practice sessions at SMU if they met the
eligibility criteria. Once voluntary consent was obtained, the soccer players were askedto run
a lap, ata comfortable pace, around two soccer fields (approximately 600 metres) as a warm-
up exercise, to decrease the risk of injury during the running speed, agility and plyometric
performance tests. The soccer players were not exposed to the assessment procedure prior to
the assessment, to minimise the effect of motorleaming on the outcome of the tests. After the
warm-up, each soccer player was assessed with the following tests:

. Running speed was assessed over a pre-measured 50-metre distance, using a stop
watch. To ensure the validity of the test, three timekeepers measured the time it took
for each soccerplayer to run the 50 metresand the average of the three measurements
(in seconds) was calculated.

. The Modified Illinois Change of Direction Test (MICODT) was used to determine the
baseline values for the soccer players’ agility. The test was conducted as described by
Hachana et al. (2014). Training cones were used as markers at the various turning
points. Three timekeepers were used to measure the time (in seconds) it took the
soccer players to complete the test. The average of the three measurements was
calculated.
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. The vertical jump test/Sargent jump test was performed to measure the plyometric
ability of'the soccer players. The procedure described by Da Costa Mendesde Salles
et al. (2012) was used, as it has been proven valid and reliable in the soccer player
population. A tape measure was used to measure the height that the soccer players
jumped (in centimetres). The soccer players were asked to perform a full squat and
then jump as high as they could, making a mark on the tape measure (which was
secured against a wall) with a marker. To ensure the validity ofthe test in this study,
each soccer player was asked to jump twice and the average of the two recorded
heights was calculated.

The participants were given between 1 and 4 daysto rest in between the pre-test and post-test.
The aim with the rest period was to ensure that muscle fatigue and a learming effect did not
influence the results. The number of days the soccer players rested was determined by the
ambient temperature and the practice times of the participants. When the temperature was
below 18°C orabove 24°C muscle contractility could potentially be altered (Bell & Ferguson,
2009; Sandsund et al.,2012).

The vastus medialis oblique (VMO), popliteus and gluteus medius muscles of the participants’
dominantleg (with which they kicked) were strapped with Kinesio tapeusing the Y-strip and
I-strip methods of strapping, as these methodshave been shown to facilitate muscle activation
(Kase et al.,, 2003). The area over the aforementioned muscles was cleaned with a towel and
alcohol to ensure thatthe skin was dry and to allow optimal adhesion of the Kinesio tape.No
tension was applied in the application of the taping material (Fernandes de Jesus ef al., 2017).
To ensure continuity in the application of the strapping, the principal researcher applied the
strapping to all participants. The principal researcher has over 8 years of experience working
with soccer players and has undergone numerous strapping course (including Kinesio tape
training). The Kinesio tape wasapplied asillustrated in Figure 1.

]

Gluteus medius Vastus mediali.s.“ ‘ Popliteus strapping
strapping oblique strapping
Figure 1. KINESIO TAPE APPLICATION.
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After application of the Kinesio tape the participants were asked to perform the warm-up
(running a lap around two soccer fields) as in the pre-test procedure. Thereafter, the soccer
players were assessed with the same outcome measures (i.e., running speed over 50 metres,
MICODT and vertical jump test). After completion of the assessment the Kinesio tape was
removed and the area inspected to ensure that the participants did nothave an adverse reaction
to the material. None of the soccer players in this study reacted adversely to the Kinesio tape.

RESULTS

The demographic data ofthe 33 soccer players are presented in Table 1.

Table 1. DEMOGRAPHIC INFORMATION OF THE PARTICIPANTS (N=33)

Demographic variable Number of participants Percentage (%)

Age: 18-20 10 303
Age: 21-24 16 48.5
Age: 25-29 7 212
Race: African 33 100.0
Years’ experience: 1 21 63.6
Years’ experience: 2 5 152
Years’ experience: 3 3 9.1

Years’ experience: 4 3 9.1

Years’ experience: 5 1 3.0

The results of the paired-sample student t-test analysis that was performed on the collected data
forthe 50-metre running time, MICODT and verticaljump test are presented in Table 2. Paired-
sample statistics were used to analyse the running speed of participants before and after the
Kinesio tape application. The average running speed over 50 metres (pre- and post- Kinesio
tape application) was measured in seconds. Thereafter, the paired-samples student t-test was
used to determine the difference in running speed before and afterthe Kinesio tape application.
The running speed of the participants improved significantly (p<0.001; standard deviation [SD]
0.119). Paired-sample statistics were used to analyse the agility of participantsbefore and after
the Kinesio tape application. The time that participants took to complete the MICODT was
measured in seconds, before and after the application of Kinesio tape. The paired-samples
student t-test was used to determine the significance of the change in agility and revealed a
significant change (p<0.001; SD 2.313). Finally, the plyometric performance of participants
was measured, using the same procedures indicated above. The height that the participants
jumped was measured in centimetres and the paired-sample student t-test revealed a significant
change (SD 2.451;p<0.001) between the pre- and post-tests.
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Table2. PAIRED-SAMPLE STUDENT T-TEST STATISTICS FOR DIFFERENCES IN
RUNNING SPEED, AGILITY AND PLYOMETRIC PERFORMANCE (N=33)

Pre- Post- Mean SD SEM Significance
application  application (difference)
(mean) (mean)
Running 6.35 5.41 0.93 0.68 0.12 p ' =0.000%*
speed (sec)
Agility (sec) 21.13 17.58 3.54 2.31 0.40 p"=0.000*
Plyometric 31.27 36.12 —4.84 2.45 0.42 p ' =0.000%*
performance
(cm)

*p is the exceedance probability; * p<0.05; Mean=indicates the absolute differences in
seconds/centimetres; SD=standard deviation; SEM=standard error of the mean

DISCUSSION

Owing to the dynamic and demanding nature of the game of soccer, soccer players need to
perform the basic skills of the game, such as running, changing direction and jumping,
optimally (Requena et al., 2009; Mendez-Villanueva et al., 2011). In the current study, a
method to potentially enhance the immediate performance of these basic skills was investigated
by applying Kinesio tape to the lower limb stabiliser muscles. The results indicated that the
application of the Kinesio tape to the lower limb stabiliser muscles improved amateur soccer
players’ running speed, agility and plyometric abilities significantly (p<0.001) for all three
activities.

Very little evidence regarding the effect of Kinesio tape application on running speed exists to
corroborate or refute the findings of this study. Lumbroso et al., (2014) conducted a
quasiexperimental, repeated measures study on 36 healthy male and female participants to
determine the effect of Kinesio tape application on muscle flexibility, contractibility and force
production— all of which could influence running speed. Prior to the onset of the Kinesio tape
intervention, the participants received warm-up/stretching exercises. The authors reported
significant improvement in flexibility and in force production of the quadriceps and
gastrocnemius muscles of the participants (Lumbroso et al., 2014). Contradictory to the
findings of the current study and the findings by Lumbroso et al., (2014), Lins et al. (2013)
found that Kinesio tape application to the quadriceps muscles of healthy individuals did not
alter neuromuscular performance to the extent that running speed improves. The authors
divided 60 female participants into three groups and applied Kinesio tape to one group, non-
elastic adhesive tape to the second group and no intervention to the third group (Lins et al.,
2013). They found no difference in any of the test parameters between the three test groups
(Lins et al., 2013).

The quadriceps muscle, especially VMO, playsa critical role in the generation and dissipation
of mechanical energy during running (Yeow, 2013). In the current study, the VMO was
strapped with the Kinesio tape because of its important function during running. When the
VMO muscle works optimally, running speed has been found to be faster (Yeow, 2013).
Similar to the VMO, the gluteus medius muscle also plays a critical role in running, by being
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responsible for control of pelvic and hip stability (Semciw et al., 2016). The popliteus muscle
ensures stability in the knee joint during running, which is a critical function to minimise the
risk of injuries (Ullrich et al., 2002).In the current study, these three stabiliser muscles (VMO,
gluteus medius and popliteus) were strapped because of their contribution to the runningaction.

The agility of the participants in our study, as measured with the MICODT, also improved
significantly. The literature indicated thathip abduction and quadriceps muscle activation are
two of the main factors responsible foroptimalagility performance (Cortesetal., 2011; Spiteri
etal.,2013; Hammamiert al.,2018). Very little published information is available to indicate
the effect of Kinesio tape application on agility in soccer players and no published literature
could be found to indicate the effect of Kinesio tape application on the lower limb stabiliser
muscles on soccer players’ agility. Eom et al. (2014) investigated the effect of Kinesio tape
application on the ankle stabiliser muscles in healthy university-level soccer players. The
authors found that the Kinesio tape enhanced performance across all agility and change of
direction tests, similar to the findings in the current study (Eom et al., 2014). However,
Solomon et al. (2013) conducted a study on female college athletes and found contradictory
results.

In their study, Solomon et al. (2013) applied Kinesio tape to eight female athletes and tested
agility performance before and after the Kinesio tape application. The authors found no
difference in performance with and without the Kinesio tape application (Solomon ef al.,2013).
A possible explanation fortheir findings might be the small sample size that wasused,because
Sarvestan et al. (2018) found that agility improved significantly in female athletes who received
Kinesio tape around the ankle joints, compared with athletes who were not strapped with
Kinesio tape.

As with the running speed and agility that has been reported on, plyometric performance of
participants in this study also improved significantly immediately after the application of
Kinesio tape. The ability to perform an effective vertical jump in soccer is an important skill
forall players (Paoli et al., 2012). During jumping, the popliteus muscle plays a critical role in
load acceptance, especially during the descending phase of the jump (Nyland ez al., 2005). The
VMO is responsible for optimalpower generation during the ascending phase, when the knee
joint moves from a flexed to an extended position during jumping (Toumi et al., 2007).

The gluteus medius muscle provides stability and directionality to the hip and pelvis during the
ascending and descending phasesof a jump (Lepley ef al., 2013). Despite the positive effects
reported in literature regarding the use of Kinesio tape in healthy individuals, very limited
published literature could be found where the effect of Kinesio tape was studied on plyometric
performance. Lee (2014) conducted a study on 11 healthy men to determine the effect of
Kinesio tape on muscle fatigue during sergeant jumps. The author found that Kinesio tape
application did not prevent orslow down muscle fatigue during the performance of the sergeant
jumps. However, the study did not report on the performance (i.e., if there was an improvement
in jump height or jump execution) of the sergeant jumps (Lee, 2014). Mahdi and Hossein
(2017) found that the plyometric performance of patients who had undergone anterior cruciate
ligament surgery improved with the application of Kinesio tape over the quadriceps muscle
(similar to the application performed in the current study). The results of the intervention group
were compared with a control group and a placebo group and the participants who received the
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Kinesio tape intervention performed significantly better in plyometric activities than both the
control and the placebo groups (Mahdi& Hossein, 2017).

PRACTICAL APPLICATION AND RECOMMENDATIONS

The positive results yielded in this study indicate that Kinesio tape application could benefi
soccer playersin improving their immediate performance; however, furtherresearch is advised
to corroborate the findings. Despite positive results from this study, the long-term effect of
Kinesio tape on runningspeed, agility and plyometrics will have to be investigated to determine
whether the observed improvements last forthe duration of a match oruntil muscle fatigue sets
in. Additional research to corroborate the findings (with larger samples)is also recommended.
It should also be considered that Kinesio tape may have a placebo effect that was responsible
for the observed improvements in this study — future randomised controlled trials in which
various tapingmodalities are implemented are recommended.

CONCLUSION

Improving the physical attributes that play a major role in soccer players’ performance is
important to ensure optimal performance during training and matches. The results from this
study indicate that application of Kinesio tape on the stabiliser muscles of the lower limbs
significantly influences the running speed, agility and plyometric performance of soccer
players immediately afterapplication.
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