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 ABSTRACT

Effectiveness of additional Tabata in 
conventional exercise for cardiorespiratory 

endurance in football athletes

Ni Nengah Esti Ramantika1*, Ni Komang Ayu Juni Antari2, 
I Made Niko Winaya2, M. Widnyana2

Background: Tabata exercise is the high-intensity interval training (HIIT) category that includes various motions. Exercise 
can increase cardiorespiratory endurance. The Cooper Test’s VO2 max value can be used to assess a person’s cardiorespiratory 
endurance.
Methods: A simple random sample methodology is employed in the study method, a randomized controlled trial. Two weeks 
were spent conducting this study. A total of 36 men with male sex who were split into two groups served as the study’s 
samples. Eighteen people total, comprising the conventional exercise with Tabata and conventional exercise only. Pairwise 
simple t-tests and independent t-tests were employed for data analysis.
Results: Based on the paired simple t-test calculation findings, it was determined that hypothesis was approved in the 
intervention group because the P-value was 0.000 (P< 0.050). Still, it was rejected in the control group because the value was 
0.083 (P> 0.050). The significance between the two groups was 0.000 (P< 0.050), according to the findings of computing 
the post-test data and the difference between the pre-test and the post-test using the independent t-test. The two groups 
differed significantly from one another.
Conclusion: There were differences in effectiveness between additional Tabata in conventional exercise and conventional 
exercise only in cardiorespiratory endurance changes.
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INTRODUCTION

One of the famous team sports that people 
is football. In football, there are two teams, 
each with eleven players, and the objective 
is to score as many goals as possible 
against your opponent’s goal while fending 
off their onslaught.1 Several factors can 
affect an athlete’s competition on the field, 
namely tactics, technique, and physical 
and mental condition.2

The most crucial factor is physical 
fitness, which is the foundation for 
integrating an athlete’s tactical, technical, 
and mental talents while on the field.3 
One of the essential physical conditions 
for football athletes is cardiorespiratory 
endurance because a football match 
takes 90 minutes, and athletes must 
move actively on a large field. Athlete’s 
endurance is tested by how strong their 
cardiorespiratory endurance is to finish 
the match that long.4

The capacity of the heart, blood vessels, 
and lungs to perform well both at rest 
and throughout extended periods of 
moderate to vigorous physical exercise 
without feeling overly exhausted is known 
as cardiorespiratory endurance. By having 
good cardiorespiratory endurance, football 
athletes only tire easily after the game 
ends.5 To measure the cardiorespiratory 
endurance, the Cooper test can be used, 
which has a validity of 0.90 and a reliability 
of 0.94.6

Tabata exercise is one of the exercises 
that can increase cardiorespiratory 
endurance. This exercise is also considered 
one of the practical sports and gives results 
in a short time.7 Tabata workouts are four 
minutes long with eight sets, each set 
practicing for 20 seconds before resting 
for 10 seconds. Tabata can be done in 
various ways, including doing the same 
movements in all sets. Another way to do 

this is to do two or more activities until you 
have eight sets. Exercise can be adapted to 
the needs of athletes.8

According to Hasiana, the muscles will 
contract when doing Tabata exercises. 
Contraction of these muscles increases 
metabolism in the muscles, so oxygen 
consumption rises to meet the increase 
in metabolism that occurs, which will 
also increase blood flow. This triggers a 
maximum increase in cardiac output, so 
oxygen delivery to the tissues increases 
maximally. The heart’s left ventricle 
physically thickens due to increased oxygen 
intake, increasing the heart’s power and 
capacity to pump blood per contraction. 
Doing the exercise continuously will 
cause adaptation. Adaptations that occur 
in the cardiorespiratory system, namely 
increased lung capacity and heart muscle 
strength, can be seen from an increase 
in the endurance value, VO2 max.9 VO2 
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Bangli, Bali. The sample will be explained 
in advance the research procedure, and 
then ask the respondent to fill in informed 
consent who are willing to become 
the research sample. Responden of 36 
people will be randomized into 2 groups, 
namely the intervention group and the 
control group. After being grouped, they 
were given a pre-test using the Cooper 
Test. The intervention group received 
both conventional workouts and Tabata 
activities, performed thrice weekly for 
two weeks. The Tabata exercises lasted 
20 minutes, or 40 sets, each consisting of 
20 seconds of movement and 10 seconds 
of rest. Then, after completing the 
intervention, a post-test was carried out 
with the Cooper Test the day after the last 
intervention was given. The data that has 
been obtained is tested for normality using 
the Shapiro-Wilk Test and the homogeneity 
test using Levene’s Test. Hypothesis testing 
uses the Paired sample T-test for paired 
group tests and the Independent T-test for 
unpaired group tests.

RESULTS

Athletes who played football and were 
between the ages of 15-20 who live in 
Penglipuran Village, Bangli, made up 
the study’s sample. The simple random 
sampling method collected 36 research 
samples from pieces matching the 

inclusion and exclusion criteria. To 
describe the characteristics of the research 
sample, univariate analysis was used. Age, 
gender, physical activity, and BMI were 
among the features of the study’s sample.

Based on Table 1, the age range of Putra 
Yudha Penglipuran athletes, according to 
the inclusion criteria, is 15-20 years. The 
number of samples aged 15 years was 6 
people (16.7%), 16 years old were 9 people 
(25%), 17 years old were 5 people (13.9%), 
and 18 years old were 4 people (11.1%). 
%), 19 years old, 4 people (11.1%), and 20 
years old, 8 people (22.2%).

Table 1 also clearly demonstrates that 
the sexes in this study were all male, with 
a total of 36 participants and a percentage 
of 100%, physical activity in the moderate 
category on a scale of 600-3000 MET and a 
total of 36 participants and a rate of 100%, 
and a BMI in the standard type with a 
ranking of 18.50-24.99.

According to Table 2, the Shapiro-
Wilk test findings for the normality test 
indicated significant pre-and post-test 
results in the intervention and control 
groups, with a standard data distribution 
and a p-value of 0.05. The intervention 
group’s pre-test data had a normality test 
result of 0.623 (p> 0.05), while the post-test 
data had a normality test result of 0.694 (p 
> 0.05). Pre-test data in the control group 
had a normality value of 0.734 (p> 0.05), 
while post-test data had a normality result 

max is the body’s ability to use oxygen 
for maximum activity. Where Vo2max 
is a parameter of cardiorespiratory 
endurance.10

Based on previous research conducted 
by Palmizal et al. found that football 
players showed a substantial benefit from 
Tabata training using the one-group pre-
test and post-test research methodology.4 
This encourages the authors to conduct 
additional research with two groups—
the intervention group and the control 
group. The purpose of this research was 
to evaluate the effectiveness of additional 
Tabata exercise in conventional exercises 
with conventional exercises only in 
increasing cardiorespiratory endurance.

METHODS

This study used a randomized controlled 
trial to see the differences in the effectiveness 
of additional Tabata in conventional 
exercises compared to traditional exercises 
only on cardiorespiratory endurance in 
football athlete Putra Yudha Bangli, Bali, 
Indonesia. Cardiorespiratory endurance 
was measured using the Cooper Test. 
A sample of 36 people calculated using 
the Pocock formula was selected by 
simple random sampling and met the 
inclusion and exclusion criteria. The 
inclusion criteria for this study were 
male football athlete Putra Yudha Bangli, 
aged 15-20 years, with moderate physical 
activity, namely 600-3000 metabolic 
equivalent of task (MET) as measured 
using international physical activity 
questionnaire (IPAQ) and typical vital 
signs. Exclusion criteria for this study were 
subjects undergoing exercise, which could 
affect cardiorespiratory endurance, and 
experiencing musculoskeletal complaints 
as identified through the Nordic Body 
Map questionnaire. The sample would 
be excluded when the subject did not 
follow the research protocols correctly. 
The study was conducted from April 
2023 to May 2023. The independent 
variables were additional Tabata exercise 
in conventional exercise and conventional 
exercise only; the dependent variable was 
cardiorespiratory endurance; and the 
control variables were gender, age, body 
mass index, and physical activity.

This study was conducted in 
Penglipuran Traditional Village, Kubu, 

Table 1. Characteristic of Respondent
Characteristic N %
Age (Year)

 15 6 16.7
 16 9 25
 17 5 13.9
 18 4 11.1
 19 4 11.1
 20 8 22.2

Gender
 Man 36 100
 Woman 0 0

Physical Activity
Low(<600 MET) 0 0
Moderate (600-3000 MET) 36 100
Heavy(>3000 MET) 0 0

BMI
Underweight (<18.49) 0 0
Normal (18.50-24.99) 36 100
Overweight (25.00-29.99) 0 0
Obesity (>30.00) 0 0
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Table 2. Normality test and homogeneity test

Group Normality Test
Shapiro-Wilk Test

Homogeneity Test
Levene’s Test

Pre-Test
Intervention 0.623 0.242

Control 0.734 0.51

Post-Test
Intervention 0.694 0.121

control 0.92 0.45

Table 3. Paired sample T-Test
Intervention Group Control Group

Mean±SD Mean±SD
Pre-Test 31.9±3.2 31.9±2.5
Post-Test 36.4±1.9 32.4±1.9
P 0.000 0.083

Table 4. Independent T-Test
Intervention Group Control Group

P-value
Mean±SD Mean±SD

Pre-Test 31.9±3.9 31.9±2.5 0.994
Post-Test 36.4±1.9 32.4±1.9 0.000
Difference -4.4±1.6 -0.5±1.1 0.000

of 0.92 (p> 0.05).
To test for homogeneity, utilize Levene’s 

test. According to Table 2, the pre-test and 
post-test findings in the intervention and 
control groups were homogeneous, with 
a p-value> 0.05. The findings of the post-
test in the intervention group were 0.121 
(p> 0.05), and the results of the pre-test 
data homogeneity test in the intervention 
group were 0.242 (p> 0.05) based on the 
mean. The control group’s post-test results 
were 0.45 (p> 0.05), while the findings of 
the pre-test data homogeneity test were 
0.51 (p> 0.05) based on the mean.

The paired sample T-test was utilized 
in Table 3 for the mean test of improving 
cardiorespiratory endurance before and 
after exercise in the intervention and 
control groups. A value of p= 0.000 (p< 
0.05) was found in the intervention group, 
indicating that Tabata training successfully 
boosted cardiorespiratory endurance. The 
value of p = 0.083 (p> 0.05) in the control 
group showed that traditional exercise was 
ineffective in increasing cardiorespiratory 
endurance.

Based on Table 4, the pre-test data for 
the intervention and control groups were 
tested using an independent t-test. The 
results showed no difference between the 
pre-test scores for the intervention and 
control groups, with an average of 31.9 in 
both groups and a value of p = 0.994 (p> 
0.05).  The average post-test scores for the 

intervention and control groups were 36.4 
for the intervention group and 32.4 for 
the control group, respectively. The post-
test scores between the two groups differ 
significantly, as indicated by the p result, 
which is 0.000 (p 0.05). With an average 
value of -4.4 in the intervention group and 
-0.5 in the control group, and a value of p = 
0.000 (p< 0.05), the data on the difference 
between the pre-test and post-test in the 
intervention and control groups show a 
significant difference between the two 
groups.

DISCUSSION

This research was carried out in April 
2023 by collecting athletes as research 
samples at the Penglipuran Traditional 
Village Field, Bangli, Bali, Indonesia. 
Athletes who meet the inclusion and 
exclusion criteria comprise 39 of the 
49 Putra Yudha Bangli football players. 
A population of athletes obtained the 
inclusion and exclusion requirements, 
and randomization was carried out to 
select 36 people for the research sample. 
After receiving the research sample, the 
allocation was randomized into two 
groups using a lottery, which included 
an 18-person intervention group and an 
18-person control group.

According to Rubiani, 16 years is 
included in the late adolescent category, 
namely the consolidation period towards 

the adult period. Usually, late adolescents 
like socializing with people around them 
and seeking new experiences.11 So, not a 
few 16-year-old teenagers join the football 
team to fill their free time. Sutarman also 
stated that teenagers have more free time 
than other productive age developments.12

Males are psychologically more 
interested in games that require a variety 
of movements. Football is not just an 
ordinary game that someone quickly 
plays. Football requires skill and mental 
and physical condition, so many men 
channel their hobbies by playing football.13 
Men and women have different fitness 
levels. Men have a higher fitness level 
than women in anatomy and physiology. 
This sex difference is based on the size 
and function of the heart and lungs in 
producing cardiorespiratory fitness.14 
According to Nurmitasari and Zaidah’s 
research, the rate of increase in absolute 
VO2max values for boys and girls is 
usually the same until age 12. The VO2 
max value for men will continue to 
increase until age 18, while for women, it 
will be more constant from 14-18 years.15 
In line with this, Rizqi and Udin stated 
that the fitness level of girls is far behind 
that of boys after puberty. Men’s fitness 
is better than women’s. Namely, 87.5% of 
male respondents have good fitness, while 
85.7% of women are in the poor category. 
This causes men to play grueling football.16

Research conducted by Prabowo and 
Yuliastrid showed that physical activity 
and VO2 max had a weak relationship 
and had a positive direction, meaning 
that the higher the physical activity of 
football athletes, the better their VO2 
max.17 In line with this research, the 
results of Febriyanti et al. show someone 
who has dominant physical activity has 
poor cardiorespiratory endurance. This is 
because the more active a person is, the 
better his cardiorespiratory endurance.18 
To prove the effectiveness of the Tabata 
exercise, the researchers used the middle, 
namely samples with moderate physical 
activity.

Research conducted by Mahfud et al. 
found that the average BMI of Technocrat 
University Football UKM athletes was 
in the normal category. Normal BMI 
allows a football athlete to move agilely 
and firmly compared to someone with 
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excess or less BMI.19 Aqmain and Irsyada 
stated that BMI and VO2 max had a 
negative relationship, namely an inverse 
relationship. If BMI increases, VO2 max 
will decrease, and vice versa.20

These findings are consistent with the 
findings of Palmizal et al. The test results 
indicate a considerable impact of the 
Tabata workout on the VO2 max ability of 
football athletes since the t value is more 
significant than the t table.4 Meanwhile, 
Kusuma said that based on average 
calculations, the results of increasing VO2 
max after Tabata training would be more 
significant in groups with medium and 
less initial VO2 max. People with an initial 
VO2 max are moderate and less when 
given high-intensity training. The stress 
generated is higher when compared to 
people who are trained.21 The ability of the 
heart, lungs, and blood vessel systems to 
perform properly while engaging in daily 
activities for an extended length of time 
without feeling overly exhausted is known 
as cardiorespiratory endurance.22 VO2 max 
can indicate a person’s cardiorespiratory 
endurance fitness level. Cooper test is a 
type of test that can be used to measure 
cardiorespiratory endurance.23

Tabata exercise is one exercise that can 
increase cardiorespiratory endurance.24 
One of the studies that support this 
statement is research conducted by 
Maulana that Tabata training can increase 
cardiorespiratory endurance because 
Tabata training is a high-intensity training 
consisting of eight sessions of 20 seconds 
of exercise followed by 10 seconds of 
rest. This study was carried out 12 times, 
which was carried out continuously and 
continuously could increase the VO2max 
of the students of the Metro Ketawang 
Football Club Ngawi football school.25

Emberts et al.’s study on “Exercise 
Intensity Expenditure of a Tabata 
Workout” found that a 20-minute Tabata 
training that uses many body parts can 
boost cardiorespiratory endurance by 
raising Vo2 max. As opposed to Whyte 
et al., who claimed that high-intensity 
exercise performed three times per week 
for two weeks could enhance VO2 max 
by 7%.26 Meanwhile, according to Egger 
and Kosasih’s theory in the journal Tanzila 
et al. Improving the cardiorespiratory 
fitness index can be achieved with the 

minimum duration that must be done in 
aerobic activity, which is 15-20 minutes, 
and you should practice at least 3 times a 
week to get good results because a person’s 
cardiorespiratory endurance will start to 
fall after 48 hours if you don’t do exercise.27

In this study, four movements were 
used in the Tabata exercise, namely 
jumping rope, jumping jacks, high knees, 
and cross-body toe touch, carried out for 
20 minutes or 48 sets, each set consisting 
of 20 seconds workout and followed by 10 
seconds of rest. Tabata exercises consisting 
of jumping rope, jumping jacks, and high 
knees are dominated by jerking movements 
followed by hand swings that involve the 
muscles. With this jumping, movement 
can move the knees, hips, core, trunk, 
back, shoulders, and arms muscles.28 In 
line with this, the research conducted by 
Adyaksa in jumping movements focused 
on the powers of the extremities, which can 
cause changes in respiration that help the 
mechanical load on the diaphragm during 
the breathing process. Movement of the 
arm straight up can trigger performance 
on the respiratory muscles, especially the 
trapezius muscles, which will increase a 
person’s lung functional capacity effect.29

According to the findings of the 
previous study, Tabata exercise can 
enhance VO2 max and physiologically 
thicken the myocardial left ventricle of the 
heart, which boosts the heart’s strength 
and ability to pump blood during each 
contraction and lowers the number of 
pulses per minute.7

According to this research, Hasiana 
said that doing Tabata exercises can 
increase blood flow, transporting oxygen 
and nutrients needed by contracting 
muscles. When doing Tabata exercises, a 
contraction occurs in the skeletal muscles, 
which causes the blood vessels to get 
pinched, causing blood to squeeze out of 
the intramuscular blood vessels. A mild 
rise in arterial blood pressure, an increase 
in the need for oxygen and nutrients, 
and an increase in muscle metabolism 
are all brought on by the contraction of 
skeletal muscles, and repeated Tabata 
practice results in increased blood flow. 
In healthy people, this will trigger a 
maximum increase in cardiac output, so 
oxygen delivery to the tissues increases 
to the maximum. As a result of the higher 

VO2 max, the left ventricle thickens 
physiologically, which boosts the heart’s 
pumping efficiency and strength while 
lowering the heart rate. This causes an 
increase in cardiorespiratory endurance.9

According to Nuzularachmania and 
Indarto, the Tabata exercise, which is 
dominated by high-intensity jumping 
movements, will be quite draining and 
cause greater use of oxygen. The body 
will respond to this with the heart 
beating faster to pump oxygen-filled 
blood. If oxygen needs to increase, the 
heart will work harder and increase its 
pumping power. After regular exercise, 
the maximum oxygen consumption (VO2 
max) will slowly grow.30

CONCLUSION

Based on the research and discussion 
above, adding Tabata exercises effectively 
increases cardiorespiratory endurance. 
There are significant differences between 
additional Tabata on conventional 
exercise and conventional exercise only in 
increasing cardiorespiratory endurance.
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