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Abstract

Training is something that athletes need to improve their physical performance. This study aims to examine the
differences in the effects of HIIT training with different work and rest ratios on the physical condition of male
badminton athletes at university level. The method applied in this study is an experimental method with a
matching only design. The sample of this study was 30 male badminton players at university level. The number
of samples used was the total number of athletes at the university. The results obtained were that training with a
work and rest ratio of 1:1 can have a significant effect on physical condition. In addition, the ratio of 1:2 and 1:3
also has a significant effect on the physical condition of athletes. The conclusion in this study is that there is a
difference in the effect between training with a ratio of 1:1, 1:2 and a ratio of 1:3 in improving physical condition,
where the ratio of 1:1 has a better effect as one of the options as a training model in preparation before the match.
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INTRODUCTION

Training is a long process experienced by an athlete, (Kusuma et al., 2023). Training
means a need that must be carried out by athletes at all times, (Dwi Jayanti et al., 2022). This
is the main path to achieving success, (Pierros & Spyrou, 2023). The purpose of training is to
improve athlete performance, starting from physical, technical, tactical, mental and strategic,
(Zaravar et al., 2024). A trainer makes a list of training programs that will be carried out by
athletes. With this program, training will focus on the problems of each athlete. A good training
program will help athletes improve their performance during the match, (Gavilan-Carrera et

al., 2023).

One of the training models that is currently being discussed a lot is interval training,
especially with high intensity. This training is effective in improving athlete performance, (L.
Wang et al., 2024a). In addition, it can also significantly improve athlete fitness, (Li et al.,
2023). This exercise is widely done because the mechanism of the activity is mostly in
accordance with the characteristics of the activity in the sport, (Kusuma et al., 2020). For
example, in a cyclical sport such as badminton. In badminton, a player will do an activity when

the shuttlecock is in play. Then take a break if the shuttlecock is not in play. This cyclical
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condition is active then rest for a while, do activities again then rest for a while again. This
cycle is the same basic concept as the High Intensity Interval Training (HIIT) training model,
(Zhang et al., 2024). In HIIT training, activities are carried out with high intensity and there

are interval breaks between exercises, (Mendonga et al., 2022).

In interval training, the most important thing is setting the ratio between work and rest,
(Utomo et al., 2024). Setting this ratio is the main key as a factor in the success of HIIT training,
(Rogers et al., 2024). The use of this ratio is a reference for the duration of activity and the
duration of rest time. Along with this, other important settings lie in repetitions and sets, (Zhao
etal., 2022). By determining the right dose in athlete training, the chances of achieving training
goals will be greater. This ratio is still often debated among international journal articles,
several studies have different research results regarding the work and rest ratio, (Eisenhut et
al., 2022). So the problem of the work and rest ratio in HIIT training is not yet clear and needs

a more detailed study.

Based on field data obtained by researchers. The concept of HIIT training with a work
and rest ratio is still diverse. Starting from the use of a ratio of 1: 1, 1: 2 and even 1: 3 to
improve physical fitness. This shows that there are no definite training guidelines for which
ratio is the most effective for improving fitness in athletes. Thus reducing the level of efficiency
in implementing athlete physical condition training. Therefore, it is important to conduct a
study related to the Influence of Differences in Work and Rest Ratios in High Intensity Interval

Training on the Physical Performance of Male Badminton Athletes in College.

METHOD

The subjects of this study were 30 male college badminton athletes. The procedure for
collecting VO2 max data used a field test, namely the multi-stage fitness test (MSFT), in
addition to a fitness tracker being added to help monitor VO2 max results. Data analysis used
a T-test to determine whether there was a significant effect of HIIT training with different
training and rest ratios. Data analysis was assisted by Microsoft Excel 2019 and SPSS version

25 software.

RESULT
In experimental group 1, namely the group that received treatment in the form of HIIT training
with a 1:1 ratio model, there was a fairly good increase in fitness, namely the average Vo2 max

increased from 31 to 40 ml / kg / min.
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Figure 1. Pre-test post-test data of the experimental group with a ratio of 1:1

While in experimental group 2, namely the HIIT training group with a 1:2 ratio model, there

was also an increase in average fitness pretest and posttest, namely from 31 to 37 ml / kg / min.
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Figure 1. Pre-test post-test data of the experimental group with a ratio of 1:2
However, HIIT training with a 1:3 ratio model had the lowest average increase in fitness,

namely 31 to 35 ml / kg / min.
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Figure 1. Pre-test post-test data of the experimental group with a ratio of 1:3
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The results of this study indicate that the average increase in the HIIT training model with a
1:1 ratio model has the largest average increase of the others, namely 9 ml / kg / min. The
second highest increase was HIIT training with a 1:2 ratio model with an average increase of
6 ml / kg / min. The last average increase was HIIT training with a 1:3 ratio, namely an average

increase of 4 ml / kg / min.

Improvement after treatment
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DISCUSSION

HIIT training with a 1:1 ratio is the highest intensity training in this study when compared
to other groups. This is because the rest time is the same as the training time performed, (Luo
et al., 2023). This certainly provides a high stressor to the body from the cardiovascular system
to the respiratory system, (Lan et al., 2022). The body's metabolism, especially in providing
energy and distributing oxygen, occurs quickly during training conditions, (Cabrera et al.,
2021). While during the rest period, the body is required to recover as quickly as possible
because the rest time is limited so that the athlete's body performance increases, especially in
the vo2 max aspect, (Mateo-Orcajada et al., 2024). HIIT training with a 1:2 ratio model is one
option as a training that can improve athlete performance, (X. Wang et al., 2024). This training
model is based on a rest time that is 2 times more than the training time. This allows the body
to rest longer so that energy provision can take place more optimally but the stressor given to
the body is not as high as in training with a 1:1 ratio, (Wittels et al., 2023). This is what causes

training with a 1:2 ratio to have a lower impact than HIIT training with a 1:1 ratio.
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The next training model is HIIT training with a 1:3 ratio. This exercise has the
characteristic of a rest time that is 3 times greater than the rest time. In training with this model,
the rest time is too long so that the body's heart rate is not in the training zone, so this exercise
gets the smallest increase in performance than other training models, (Feng et al., 2024). If the
heart rate is not in the training zone, the body cannot respond to it as training because the
stressor or load on the body is too low or lacking so that it has a less than optimal impact, (Xu

et al., 2024).

So the important point of the difference between the several ratio models above lies in
the rest period given during training. It turns out that the results of this study prove that
providing different rest periods has different impacts on athlete performance (Wen et al., 2022).
This indicates that the heavier the training load given to the body, the greater the impact on the
body (Maciel et al., 2022). However, of course, the burden given here must be adjusted to the
characteristics of the athlete such as age, gender, sport level, and living environment (Ferri-
Caruana et al., 2022). Similar research supports the results of the study that training for 8 weeks
with a 1:1 ratio interval can improve athlete performance (Kusuma et al., 2020). The use of the
right work and rest ratio will determine how far an athlete's goals are achieved (Zhang et al.,
2024). In HIIT training, the most important thing is the use of the work and rest ratio interval
as a basic foundation for systematically loading the body (Rogers et al., 2024). Meanwhile,
research that is contrary to this research is that low intensity training is an exercise that can be
a successor for someone to improve their performance, (L. Wang et al., 2024b). Resistance
training is an exercise to improve fitness, in this study it emphasizes weight training to improve

body performance, (Xavier et al., 2020).
CONCLUSIONS

There is a significant effect between high intensity interval training with work and rest
ratios of 1:1, 1:2, and 1:3 on the physical condition of male badminton athletes at university
level. In addition, high intensity interval training with a work and rest ratio of 1:1 has been

scientifically proven to be the most effective training to improve physical condition.
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