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Background: The physical fitness is essential for wrestlers to perform
successfully. The Tabata Protocol can be appropriate to develop these
physical qualities.

Aim: This study aims to investigate the effects of high-intensity interval training
using “Tabata protocol” on the physical fitness of teenage wrestlers.

Material and Methods: 16 participants were randomly assigned to two groups
of Tabata training (n=8) and the control group (n=8). All mentioned
variables were measured before and after 4 weeks of the intervention.
Tabata training group performed Tabata protocol in 2- 3 sets of 8 exercises
with 20 sec of training and 10 sec of rest. The control group kept up their
normal training routine during the same time. Physical fitness components
were measured. The collected data were statistically analyzed by an
independent t-test at a significance level of P>0.05.

Results: Wrestlers in both groups significantly increased physical fitness
components except flexibility (P<0.05). Tabata training was significantly
more efficient in endurance of core muscle (P= 0.019, ES=0.490) and upper
body strength (P= 0.001, ES= 0.490) than control group (P<0.05). Also,
results showed that for leg explosive power, only Tabata training had a
positive effect (P=0.026, ES=0.541).

Conclusions: Our results suggest that wrestlers after Tabata protocol
interventions can obtain better physical fitness, and event time benefits
with more efficient performance and time-efficient manner compared with
control group.
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The effects of high-intensity interval training using “Tabata Protocol” on the physical fitness of teenage wrestlers

1. Introduction

The until today, sports scientists have
conducted a lot of research on how athletic
performance can be improved in the most
effective way and within the shortest
amount of time. Such research focuses on
selecting the most suitable athlete to
achieve the target performance or training
the current athlete in the most effective way
possible to reach the target performance
extremely dynamic in nature being
characterized by sudden explosive attacks
and counterattacks that are executed
repeatedly at a high intensity and alternated
with submaximal work for a duration of up
to 6 min [6, 7]. It is one of martial arts sport
consisting of pulling technique, pushing,
lifting, locking, rolling, suplex, and a
combination of pinching [8]. The ability of
a wrestler to catch and protect the point
defines the winner [9].

Anaerobic and aerobic capacity, upper
and lower body strength, power, agility, and
flexibility are important factors needed to
achieve good results in  wrestling
competitions [7, 10, 11, 12, 13]. Therefore,
one of the challenges facing wrestling
coaches is to understand the physical and
physiological factors effective in successful
wrestling [7].

In 1996, at the Tokyo National Institute
of Fitness and Sports, physiologist I1zumi
Tabata and colleagues developed a protocol
for high-intensity interval training (HIIT),
which lasts 4 min and consists of 8
repetitions of intense physical exercises
each for 20 sec and 10 sec of rest between
them [14]. Training according to the Tabata
protocol leads to an increase in the
maximum amount of oxygen consumption
in the human body. An increase in VO2 max
indicates an improvement in the activity of
the cardiovascular and other functional
systems and an increase in human physical
performance [15].

The current Tabata training has an
advantage over other types of physical
activity: Tabata training has a possessive
effect on athletes' fitness level as aerobic
and anaerobic preparation [16], balance and
strength [17], explosive lower body
strength [18], flexibility and body weight
[19], core muscle [20], speed and agility
[21], fat bursts and metabolism increase
[22]. It does not require special outfit and
equipment. It is short in duration, more
effective than regular training for an hour,
and besides, it is available to people of
different ages [23, 24]. This makes Tabata
training popular among various groups of
the world's population [25].

The positive effect of HIIT on a
person's aerobic performance allowed the
Tabata protocol to be included in the
training program of athletes in various
sports. The literature presents materials of
scientific observations on the use of HIIT in
the training process of gymnasts [26], judo
wrestlers [27, 28], freestyle wrestlers [29],
runners [30] Greco-Roman wrestling [29],
swimmers [31], badminton athletes [32].
The use of high-intensity interval training
improved some indicators of cognitive
abilities in physically inactive adolescents
[33].

Despite a significant amount of
scientific information about the use of the
method of high-intensity interval training in
various sports, the literature presents a
limited number of studies on the
development of wrestling athletes, using
HIIT (Tabata), general, and special physical
fitness. In our opinion, the study of this
issue has pedagogical expediency and will
increase the effectiveness of wrestling
athletes' training based on increasing their
general and special physical fitness. The
aim of the research is investigate the effects
of high-intensity interval training using
“Tabata protocol” on the physical fitness of
teenage wrestling
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2. Materials and Methods

2. 1. Research pattern

This research was designed as a semi-
experimental, pre-test, and post-test with a
control group. Before starting the research,
a medical ethics license with code
IR.TABRIZU.REC.1402.032 was obtained
from Tabriz University to implement the
project.

2. 2. Participation

The statistical population of the current
research is teenage wrestlers, who
volunteered to cooperate in the research
after the call was announced. Using G-
Power software, 16 people from teenage
wrestlers were selected as a sample (age:
15.6+£1.3 years, weight: 60.1+9.2 kg).
Inclusion criteria included: (i) having the
age range of 14-18 years, (ii) at least one
year of wrestling experience, (iii) had no
pre-existing illnesses or musculoskeletal
problems that might compromise their
performance. Exclusion criteria were Injury
and absence of more than two training
sessions.

Subjects attended the coordination
meeting and completed the consent and
health form (by research ethics committees
of university of Tabriz) and maturity
Tanner questionnaire after the full
explanation of the goals and measurement
methods by the researcher (all subjects had
maturity). In the time intervals of one week
before the start of the training protocol,
homogenization of the groups using
individual characteristics such as age,
weight, maturity and  history  of
participation in wrestling training and some
of the physical fitness factors (agility, upper
body muscle strength, speed, flexibility,
explosive power of legs and central muscle
endurance) was done. Finally, 16 male
participants were randomly allocated into
two equal groups: an experimental group
(n=8) and a control group (n=8).

2. 2. 1. Study design

Researchers conducted a randomized trial
study on two groups: an experimental group
and a control group using a pre-and post-
test. This paper was divided into four
phases: Phase 1 was a preparatory study
that took place over the course of one week
and was used to familiarize the subjects
with the assessment methods, exercises, and
Tabata routine. Additionally, during this
phase, the reliability of the tests used in the
study, equipment, and gadgets was verified.
During the familiarization meetings,
demographic information was gathered;
Phase 2 included a week of pre-testing;
Phase 3, which involved individuals
completing four weeks of training; and
Phase 4, which included a week of post-
testing. The pre-test and post-test
procedures were the same protocol.

2. 3. Procedure

The training program was started on
20/05/2022. During the four weeks
intervention, the groups completed 12
sessions, i.e., 3 sessions/ week, each lasting
from 70 to 75 min. A minimum of 48 hours
of inter-session recovery was allowed
between running sessions. The subjects
warmed up for 15 min with jogging,
flexibility, and stretching exercises before
each session. Then, HIIT using the Tabata
protocol was carried out lasting from 10 to
20 min. Following that, subjects trained for
30 to 35 min in usual wrestling gym
training, and the last 10 min of the session
were spent cooling down [14]. The control
group continued their usual gym training.
The traditional wrestling group kept up
their normal training routine during the
same time.

The Tabata group performed Tabata
protocol stations, where each station
consisted of eight movements, which lasted
for 4 min. The Tabata protocol consisting of
eight movements was applied in the form of
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the 20 sec working and 10 sec active

recovery interval method. They performed

Tabata exercises for each training session in

two sets during the 1st and 2nd weeks, and

3 sets during the 3rd and 4th weeks. The rest

interval was 2 min between sets [14].

To control the intensity, a 20-point
rating of perceived exertion (RPE) was
used. The duration of routine training of the
control group was equal to the duration of
Tabata exercises.

2. 3. 1. Measurement of physical fitness factors

Before and at the end of the 4-weeks study

period, we examined physical fitness

factors. Three separate sessions with 48-

hour intervals were used to assess the

subjects. Before the assessments began, a

10 min warm-up with low-intensity

workouts including jogging and stretching

was carried out.

On the day of the test, after having the
same breakfast, the subjects appeared at the
gym at 8:00 am. On the first day, the long
jump and the 9x4 test, on the second day,
the plank and 20 m tests, and the push-up,
sit and reach tests were measured on the
third day in the following way.

To measure physical fitness factors, the
subjects appeared at the gym on three
consecutive days at 8 am. After explaining
the correct way to perform each of the tests,
and after 10 min warming up, the
corresponding tests were taken, in this way:
on the first day, the long jJump and 4x9 tests,
on the second day, the plank and 20 m tests,
and the push-ups and sit and reach tests was
measured in the following way on the third
day.

e The explosive power of the legs. To
measure the explosive strength of the
legs, the long jump test was used with
an accuracy of 0.1 cm and on the hard
floor. Subjects stood with parallel legs
shoulder-width apart and toes behind
the zero (start) line. Then the subjects
performed the jump with maximum

power, twice with a 3 min rest interval
to the maximum possible length,
provided that they landed on the pair of
feet and stood. The distance from the
zero point to the back of the foot was
measured and the best record was
recorded was measured by the long
jump test [1].

The endurance of core muscle. To
measure the endurance of core muscle,
the Planck test was used with an
accuracy of 0.1 sec. The subject was
standing in the plank position and the
time was taken, and the time was
stopped at the moment the body touched
the ground [2].

The upper body muscle strength. To
measure the strength of the upper body
muscles, a maximum repetition of
push-ups test was used. The subject put
his toes and palms on the ground and
the number of correct push-ups was
recorded [2].

The speed. To measure speed, a 20 m
test was used with an accuracy of 0.1
sec. The funnels were placed 20 m
apart. The subject, standing behind the
zero line, ran 20 m at full speed after
hearing the sound of the whistle, and the
time was recorded. This test was
performed twice with a distance of 3
min from each other and a better record
was recorded [2].

The agility. To measure the agility, the
9x4 test was used with an accuracy of
0.1. The funnels were placed at a
distance of 9 m from each other and the
subject was placed behind the zero line.
Upon hearing the sound of the whistle,
the subject made two rounds at the
highest speed, and the time was
recorded [2].

The flexibility. To measure flexibility,
the wells or sit and reach test was used
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with an accuracy of 0.1 cm. The subject
performed this test sitting and with the
help of a bench, so that the subject
stretched his hands forward as much as
possible without leaving his knees off
the ground and stayed in this position
for 1 sec and the record was recorded

[21.

2. 4. Statistic

The normality of the distribution was tested
using a Shapiro-Wilk test. Physical fitness
factors between the two groups were
compared before (baseline) and after

exercise, using independent samples t-test.
Data are presented as mean * standard
deviation. A p-value of <0.05 was
considered statistically significant. The
effect size (ES) was assessed using partial
eta-squared (n2) values, as a small from
0.20 to 0.49, moderate from 0.50 to 0.79, or
large effect >0.80. The IBM SPSS Statistics
version 26.0 program was used to analyse
all of the data. The level of significance
used in the statistical analyses was 0.05.
Data were analyzed with the 26th
version of IBM SPSS statistical software.

Table 1. Details of Tabata protocol intervention

Weeks 1st and 2nd weeks 3rd and 4" weeks
1 Jumping jacks Jog in place
2 Jump squat Squat
3 Push up Push up
4 Mountain climbers Basic burpee
Movements . .
5 Plank Twist russian
6 Jump lunge Reverse lunge
7 Bicycle crunch Leg raise
8 Close arm push up Superman
4-Week Tabata protocol program
Loading Rest between Rest between Number of Number of
Week . .
(sec) repetitions (sec) sets (min) sets movements
15t & 2" week 20 10 1 2 8
31 & 41 week 20 10 1 3 8
3. Results completed an eight-week training period

The demographic characteristics of the
study participants are shown in Table 2.

3. 1. Baseline data

There were no statistically significant
baseline differences in the variables
measured between both groups at the pre-
test, where (t-test= 0.153 to 1.040, P=0.312
to 0.880 (P>0.05)). All participants

with an average training attendance of
100%.

A significant difference in the explosive
power of the legs (t= 0.48, P=0.04) and the
strength of the upper body muscles (t=
0.226, P= 0.048) measurements was
observed in favour of the experimental
group compared to the control group (Table
4).

Table 2. The demographic characteristics of the participants

) Tabata group Control group
Variable/Groups
N Mean Standard deviation N Mean Standard deviation
Age (year) 8 15.5 15 8 15.8 1.24
Weigh (Kg) 8 55.9 8.2 8 60.6 10.33

Sport Sciences and Health Research, 2023, 15(2)
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Table 3. Changes in physical fitness factors in the two study groups before and after 12 weeks of exercise and

intra group results

Variable Mean (SD) Value t P-value Effects Change (%0)
Baseline 4 weeks size
The explosive power of the legs (cm)
Tabata group 193.00 £ 25.61 205.87 £ 21.76 2.821 0.026* 0.541 6.6
Control group 202.62 + 27.61 195.87 +28.13 1.879 0.10 0.20 -2.73
The endurance of core muscle (sec)
Tabata group 105.12 £50.58 132.75 £ 60.59 -3.022 0.019* 0.49 20.8
Control group 86.12 + 45.35 102.75 £ 41.63 -2.42 0.046* .0.395 19.2
The upper body muscle strength (rep)
Tabata group 23.38 £11.96 29.38 +12.36 -5.896 0.001** 0.49 25.6
Control group 22.75+11.26 26.25+11.72 -3.274 0.014* 0.299 15.3
The speed (sec)
Tabata group 4.09+0.43 3.89+£0.35 3.52 0.01* 0.613 5.22
Control group 4.36 £0.53 4.00+£04 3.19 0.015* 0.877 8.16
The agility (sec)
Tabata group 1042 £1.02 10.01 £0.72 2.572 0.037* 0.475 4
Control group 10.99 £ 0.96 10.48 £ 0.82 3.67 0.008** 0.564 4.63
The flexibility (cm)

Tabata group 3294 +115 34.00 £12.13 -1.471 0.185 - -

Control group 34.25+951 35.43 £8.69 -2.236 0.06 - -
** The P< 0.01 was considered statistically significant.
* The P< 0.05 was considered statistically significant.

Table 4. Independent t test results of physical fitness factors in two groups
. Explosive - Endurance Upper body -
Variable leg strength Speed  Agility core muscle strength Flexibility
t 0.480 -1.118 -0.434 0.918 0.226 -137
Equallty of 14 14 14 14 14 14
variances test
sig 0.04* 0.280 0.671 0.374 0.048* 0.893

* The P< 0.05 was considered statistically significant.

Moreover, both groups have a

4. Discussion

significant effect on speed (respectively P=
0.01, ES'=0.613 and P= 0.015, ES= 0.877
), agility (respectively P= 0.03, ES= 0.475
and P= 0.008, ES= 0.564), endurance of
core muscle (respectively P= 0.019, ES=
0.490 and P=0.04, ES= 0.395), and upper-
body muscle strength (respectively P=
0.001, ES=0.490 and P=0.01, ES=0.299).
In addition, results showed that for leg
explosive power, only Tabata training had a
positive effect (P= 0.026, ES=0.541). But
none of the groups have not had a positive
effect on flexibility (P>0.05; Figures 1-3).

1. Effects Size

A significant difference in the explosive
power of the legs and the strength of the
upper body muscles measurements was
observed in favour of the experimental
group compared to the control group.
Moreover, both groups have a significant
effect on speed, agility, endurance of core
muscle, and upper-body muscle strength.
Also, results showed that for leg explosive
power, only Tabata training had a positive
effect. But, none of the groups have not had
a positive effect on flexibility.
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Upper body strength Explosive leg strength
zg L L o 25.61
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* The P< 0.05 was considered statistically significant.
Figure 1. Pre and post-Test of (a) upper body strength and (b) explosive leg strength: the effect
size of Tabata training is greater than control group.
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1: § - wn : § § H Pre-t
i ° \ § . o \ \ % Post-
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Tabata training Control group
Tabata training Control group
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* The P< 0.05 was considered statistically significant.
Figure 2. Pre and post-test of (a) agility and (b) speed: In both parameters, the effect size of control
group is greater than Tabata training.
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* The P< 0.05 was considered statistically significant.
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Figure 3. Pre and post-test of (a) flexibility and (b) central muscle endurance: In both parameters, the effect size

of Tabata training group is greater than control group.
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In increasing the wrestling training
process effectiveness, a significant role is
assigned to the development of general and
special physical fitness factors [34, 35].
Therefore,  the  development  and
improvement of educational and training
programs for these motor qualities
education is an urgent scientific topic. In the
scientific literature, there are materials of
the author's research related to improving
the wrestling training process effectiveness
using various means and techniques [36,
37]. At the same time, the issues of using
the high-intensity interval training protocol
in wrestling athletes' preparation are not
sufficiently reflected.

Some researchers have proved that an
important condition for using Tabata
training is consistently increasing physical
activity, which increases the aerobic and
anaerobic capabilities of the human body
and develops general physical fitness,
which is the basic component for special
physical fitness formation [23].

Werestling is a two-person confrontation
sport that requires extremely high explosive
power of the human body. Strength can play
a big role in wrestling, strength is the
foundation of all techniques, and the power
of wrestling is mainly explosive during the
game [38]. HIIT (also Tabata) workouts
provide physical capacity and conditioning
as well as improved glucose metabolism
and also in improving muscle and bone
mass. Jump squat and push-up (that use in
the Tabata protocol) by increasing the
capacity of the involved muscles, have
strengthened and increased the record of the
wrestlers more than control group.

Our pedagogical experiment results of
using high-intensity interval training
according to Tabata protocol in the
wrestling athletes' training process showed
a positive effect in physical fitness
development. This fact is confirmed by a
higher significant increase in the values of
the general, speed and strength endurance
indicators in the boys of the experimental
group, compared with the results obtained
in the control one, where the training
process was carried out according to the
traditional curriculum.

Our data are consistent with the results

of studies by other authors who have
received a positive effect from the use of
Tabata training in the training of gymnasts
[26], judo wrestlers [27], in hand-to-hand
combat [39], swimmers [31], badminton
athletes [32].

Megahed et al. (2023) suggest that
runners after Tabata protocol interventions
can obtain better pulmonary function,
endurance, and event time benefits with
more efficient performance and time-
efficient manner compared with traditional
training [30].

Kolimechkov et al. (2023) investigate
the Tabata protocol-based high-intensity
interval training in freestyle wrestlers, and
suggest that when the Tabata protocol used
5 times per week for eight weeks as part of
the wrestlers’ training, can improve their
endurance [40].

By increasing the amount of physical
activity during training, Tabata leads to an
increase in aerobic endurance of the body,
and an increase in exercise intensity leads to
anaerobic endurance development. The
physical performance and the body's
tolerance to physical activity increase, the
reserve capabilities of the cardiorespiratory
system increase. The inclusion of Tabata
training in the wrestling classes program for
students allowed them to form a higher
level of not only general endurance, but also
significantly develop special ones [23, 41].
Also, due to the compatibility of the nature
of Tabata training with wrestling (due to
high intensity, low volume, and short time)
using this training protocol seems useful for
mesocycles close to the match.

One of the limitations of the current
research is the lack of complete matching of
exercise intensity between the two groups,
which we used a RPE scale to control the
intensity between the two groups.

5. Conclusions

The positive results of testing high-intensity
interval training of wrestling athletes
according to Tabata protocol allow us to
recommend the proposed technique for use
in sports schools and sections. In our
opinion, the use of the HIIT method is a
promising direction in general and special
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endurance development and in improving
the training programs of wrestling athletes
for their participation in major international
competitions and the Olympic Games.
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