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Abstract
Purpose:

Material:

Results:

Conclusions:

The aim of this study was to investigate the effects of two-week high intensity interval training (HIIT) on
aerobic and anaerobic performance of kick boxers.

24 male kick boxers (age 19.39 £ 0.72 y, body mass 74.14 + 6.22 kg, height 177.95 + 5.29 cm) volunteered for
the study. Participants were randomly divided into two groups: experimental and control. As well as routine
training program, experimental group carried out Wingate-based HIIT 3 times per week for two weeks.
Wingate protocol was as follow: 4 repetitions with 4 mins recovery (4X30sn all-out effort) during the first
week, 5 repetitions with 4 mins recovery (5X30sn all-out effort) during the second week. In order to determine
aerobic capacity, 20m shuttle run test was used while Wingate anaerobic test was used to determine
anaerobic performance. Descriptive statistic was used to demonstrate mean values and standard deviation
of the variables. Non-parametric Mann Whitney-U test was used to show the differences between groups.
Wilcoxon Signed Rank Test was used to compare intra-groups results from pre and post-test applications.
There was no significant difference between groups during pre-test measurements There was significant
difference in PP, MP in experimental group compared to control during the post-test measurements. There
was no difference in body mass, body fat (%) and predicted VO, _ in both groups between measurements.

According to intra and inter-group results, it can be concluded that two-week Wingate-based HIIT can be

used to improve aerobic and anaerobic performances of kick boxers.
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Introduction

Kick box is a combat sport which derives from karate,
thai box and west box and mainly depends on kick and
punch to defend oneself. A kick box match comprised
of 3 rounds and each round lasts 2 minutes. This sport
requires not only speed and technical ability but also high
power and endurance [1, 2]. Kick box arouses curiosity
around the world as it is thought to be effective way to
defend oneself, increase muscle power and keep the body
fit.

Energy mechanisms should be taken into account
when kick box trainings are planned. Kick box,
characterized by short-term high intensity actions,
involves both aerobic and anaerobic energy systems.
It is stated that energy system contribution to kick box
is 70-80% anaerobic and 20-30% aerobic [3]. During a
kick box match, more than 50% of ATP is provided by
aerobic metabolism [4]. Therefore, it is very important
to have a high level of aerobic and anaerobic capacity for
kick boxers in order to maintain high intensity efforts and
enhance recovery between matches.

It is advised that energy systems can be developed
with different training methods such as long-term and
submaximal loads for aerobic performance, 3-8 seconds
maximum loads for alactic anaerobic energy system and
30-90 seconds submaximal loads for lactic anaerobic
system [5].

High intensity interval trainings have stood out
recently in terms of enhancing both aerobic and anaerobic
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capacities. This method not only lead to fast adaptation
but also shorten the training duration [6, 7]. There are
studies that suggest that 6 HIIT for 2 weeks significantly
improved aerobic and anaerobic capacities and metabolic
functions [8, 9]. This method pays more attention as it
shortens the duration of training, enhance both aerobic
and anaerobic energy systems, metabolic functions and
physical performance when compared to traditional
aerobic training programs [10, 11]. When researchers
examined how HIIT was so effective, they found that
HIIT affects PGC-1 a (Peroxisome proliferatoractivated
receptor gamma coactivator 1-alpha) receptor activation.
The more active this receptor is, the more ATP is produced.
Moreover, when activation of PGC-1 o increases, the
effect of MRNA in the mitochondria increases and thus
the duration of mitochondrial adaptation shortens. It is
known that activation of this receptor is directly related
to intensity of training. HIIT method stimulated this
receptor more than traditional endurance trainings. HIIT
application was reported to increase the activation of
this receptor and thus more energy is produced, which
improves maximal activity level by improving muscle
oxidation capacity [12].

In addition, it is well-known that other physiological
variables should be taken into account when HIIT is used
as a training method. These physiological variables are
load intensity, duration, recovery duration and content,
exercise method, repetition number, set number and
duration and content between sets. It has been reported
that change in any of these variables may affect acute and
chronic physiological answers to training [13].
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As a result, the aim of this study was to investigate
effects of Wingate-based HIIT on aerobic and anaerobic
performances of kick boxers.

Material and Method

Participants

Twenty-three male kick boxer (age 19.39 = 0.72 y,
body mass 74.14 + 6.22 kg, height 177.95 + 5.29 cm)
voluntarily participated in this study. Participants were
informed about the study in detail. All participants were
told to refrain from strenuous training, food consumption
2 hours before the experiment, not to change their food
habits and consume alcohol.

Study design

Experimental study design was used. 24 male kick box
athletes who regularly trained voluntarily participated in
this study. They were randomly divided into two groups:
experimental and control. As well as their training routine,
experimental group carried out Wingate-based HIIT 3
times per week with 1 day intervals for two weeks. Each
training session involved a 10 min warm-up followed by
a HIT program consisting of 4-5x30 s all-out sprints with
a 4 min recovery. A 5 min cool down period was then
performed. Body fat percentages, aerobic and anaerobic
performances of the athletes were evaluated before and
after the study. Pre and post tests were carried out 72
hours before and 48 hours after the training, respectively.
All participant followed the same diet throughout the
study.

Study protocol

Height, body mass index (BMI), body fat weight,
body fat percentage (BFP), aerobic capacity (VO2
max), anaerobic capacity, were measured before and
after the training. To find the aerobic strength of the
subjects, 20m shuttle run test was applied. All-out 30s
WanT was applied to determine anaerobic performance
of the athletes. Height was measured with a stadiometer
(Holtain, England) and body mass was measured with
Jowan Segmental Body Composition Analyzer (Korea)
to the nearest 100 gr.

High Intensity Interval Training Program

As well as their training routine, experimental group
carried out Wingate-based HIIT with a resistance equal
to %7.5 of body weight 3 times per week for two weeks.
Athletes carried out four HIIT (4X30s) during the first
week and 5 repetition (5X30s) during the second week.

Control Group Training Program

Control group practiced typical kickbox training for 3
days with 1 day intervals for two weeks. During the first

Table 1. Anthropometric profile of kick boxers

and second weeks of the training plan a and plan b were
performed, respectively. Athletes used all the protective
materials that are used during the competition.

Plan a: After 20 minutes of warm-up, athletes
performed 5 different technique combinations specific to
kickbox competitions for 2 minutes with 1 min intervals.
Then, athletes performed 3 different games specific to
kickbox competition in order to improve distance control
for 2 minutes. Lastly, athletes were paired and carried out
3 round simulated kickbox fight.

Plan b: athletes performed the same program as the
first week with increased number of repetitions and
content of the techniques. Following a 20 min warm-up,
athletes applied 7 different combinations of attack and
defense techniques. Combinations lasted 2 min with 1
min intervals. Then, 5 X 2 min imaginary workout was
carried out with 1 min intervals. At last, athletes were
paired and carried out 3 round simulated kickbox fight.

Statistical Analysis

Descriptive statistic test was used to show mean
and standard deviation of the variables. The differences
obtained from two groups were evaluated inter and intra-
group. Mann Whitney-U Test was used to determine the
differences between two groups. Wicoxon Signed Rank
Test was used to determine intra-group differences.
Statistical analysis was carried out with SPSS 22 and p
value was set at p<0.05.

Results

Table 1 presents anthropometric profile of the athletes.

Table 2 presents body mass, body fat percentage, Peak
Power (W/kg), Mean Power (W/kg), Minimum Power
(W/kg) and predicted VO, _ of the kick box athletes.

When the pre-test results presented by both groups
were compared, there was no difference (p>0.05).
Accordingly, differences between groups are as follow:
body mass (z= -0.291, p= 0.771), body fat percentages
(Z=-0.355,p=0.722), Peak Power (Z=-1.743, p=0.081),
Mean Power (Z=-1.906, p=0.057), Minimum Power (Z=
-0.775, p= 0.438), and predicted VO,  (Z=0.065, p=
0.945). Nevertheless, significant differences were found
between both groups in PP, MP (p<0.05) after 2 weeks
of HIIT while there was no difference in body mass,
body fat percentage and predicted VO, . Accordingly,
differences between groups are as follow: body mass (Z=
-0.071, p= 0.776), body fat percentage (Z= -0.797, p=
0.426), Peak Power (Z= -3.22, p= 0.001%*), Mean Power
(Z= -2.68, p= 0.008*), Minimum power (Z= -2.00, p=
0.045%*), estimated VO, (Z=-1,03, p= 0.302).

2max

Variable (n=24) Mean1SD
Age (y) 19.39+0.72
Height (cm) 177.95 +£5.29
Weight (kg) 74.14+6.22
Body fat percentage (%) 11.96 + 3.27
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Table 2. Pre-test and post-test analysis results of the experimental and control groups
EXPERIMENTAL CONTROL
Variables
Pretest  Std. Posttest  Std P Pretest  Std. Posttest Std. P
Weight
(ke) 74.52 6.35 74.66 6.77 0.774 73.43 6.32 74.52 7.27 0.070
g
Body Fat (%) 12.46 2.58 11.36 3.58 0.581 11.03 4.32 11.78 3.97 0.061
Peak Power 1) 10 (g5 1244 097 0001* 1069 091 1084  0.68 0.289
(W/ke)
Mean Power
8.26 0.46 8.54 0.65 0.013* 7.84 0.41 7.81 0.34 0.998
(W/ke)
Minimum 4.45 0.83 5.22 072 0118 3.85 134 466 045 0.727
Power (W/kg)
\r;oi;f)"ax(ml/kg/ 46.16 3.10 49.49 2.95 0.006* 46.15 4.21 47.57 0.45 0.625
Discussion study where they applied 4 weeks of HIIT on active

The HIIT program was created as a strategy for
shortens the duration of the exercise and increase
performance as well as leading to fast metabolic
adaptation. It helps to improve both performance in short
term even 5 sessions [14]. Previous studies highlighted
that the application of HIIT draws attention as improves
both aerobic and anaerobic performances in literature
[6, 10, 11]. Furthermore, literature suggested that HIIT
have positive effects on athletes’ performance and present
positive adaptation [6]. In our knowledge 3 times for 2
weeks of HIIT was enough to improve exercise capacity
[15]. In light of this information’s we evaluated the effect
of 2-week HIIT program on kick boxers performance.

The main finding of this study was that 2-week HIIT
significantly improved anaerobic performance of kick
boxers. Anaerobic power has been considered important
to support high-intensity actions during combat sports and
anaerobic power and capacity are considered key elements
for successful performance in combat sports [16]. Laursan
etal. stated that 5 times HIIT significantly enhanced VO,
and anaerobic performance outputs of elite cyclists [14].
Another study by Tom et al. investigated effects of HIIT
on cardiovascular functions and aerobic-based exercise
capacity of sedentary and first grade obese people and
found that HIIT increased cardiovascular functions and
aerobic-based exercise capacity [17]. Akgiil et al. applied
the same protocol on physically active women and found
that it led to percentage changes in VO,  (4.44%),
VO2peak (8.09%), TTE (7.4%) [6]. Barker et al. stated
that two-week Wingate-based HIIT applied to physically
active men improved aerobic capacity [18]. Our results
support previous findings. The percentage changes in
the experimental group were as follow: PP (8,45%), MP
(3,38%) VO, (7,21%). Talanian et al. suggested 13% of
improvement in VO, _ in women after 7 sessions of HIIT
for two weeks [19]. Bayati et al. stated an improvement
0f 10,3% and 9,7 for PP and VO,__, respectively in their

2max’

individuals [20].

When intragroup changes are taken into consideration,
there was no difference between groups in our study, there
was a significant difference when pre and post-test results
of the experimental group were compared (p= 0.006).
In this sense, our findings are in accordance with the
findings in the literature [21]. Barker et al. demonstrate
that meaningful changes in health outcomes are possible
in healthy adolescent boys after just six sessions of high-
intensity interval training over a 2-week period [22].

Studies state that energy system contribution to
kick box is 70-80% anaerobic and 20-30% aerobic [4].
Accordingly, it can be suggested that HIIT is a beneficial
method to improve anaerobic capacities of kick boxers as
it lead to this improvement only for two weeks. As no
other study has been carried out with kick boxers in terms
of effects of HIIT on performance, this study can be used
by coaches to improve their athletes’ performances. Many
studies were carried out with sedentary or physically
active people but a sport specific study about effects of
HIIT is limited.

Conclusions

As there is not enough information about adaptation
duration it can be advised that HIIT protocol can be
applied to other sports. More studies can be carried out to
determine the duration of adaptation period or differences
between genders and different ages as they can contribute
to literature. Moreover, physiological and physical
answers by elite and non-elite athletes to HIIT can also
be studied as it can help design training programs. As a
result, it can be inferred that two-week and 6 sessions
HIIT is an effective way to improve aerobic and anaerobic
performance of kick boxers.
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