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Abstract: This study aims to find out which is better between Interval Training and
Endurance Training for increasing VOZmax capacity in non-athlete men and
women. The method used is a literature review, searching for articles from
Electronic Data Based in the form of PubMed, and ProQuest that have been
published and accredited. A total of 3 articles were selected for deeper review. The
research results show that Interval Training is better than Endurance Training for
increasing VO2max, besides that Interval training is more popular because it is
effective in training duration.
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INTRODUCTION

Maximum Oxygen Volume (VO2Max) is the body's ability to use oxygen,
being an indicator of the level of cardiovascular health, the higher the VO2max, the
higher the level of cardiovascular health, and vice versa. (Syamsudin, Wungu, et al.
2021). Apart from that, VO2max is also important for the body when doing
physical activity, the higher the physical activity carried out, the higher the oxygen
capacity required, the body's oxygen capacity needs to be large in order to be able
to fulfill the strenuous activities carried out (Hoeger et al. 2019). VO2max is
important, because with a high VO2max capacity, the body can carry out heavy
portions of physical activity (Alonso-Fernandez et al. 2019). Although generally
heavy physical activity is only carried out by athletes, VO2max is also an indicator
of the level of cardiovascular health of people in general..

WHO (World Health Organization 2020) recommends at least 150-300
minutes of moderate intensity physical activity or 75-150 minutes of high intensity
physical activity per week to maintain and improve the fitness of healthy adults.
Many studies conducted by foreign researchers, (Su et al. 2019; Zhang et al. 2017)
state that Interval Training or HIIT (High Intensity Interval Training) is included in
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the high intensity category as recommended by WHO, while Endurance Training or
MICT (Moderate Intensity Continuous Training) is included in the moderate
intensity category which is also recommended by WHO (Russomando et al. 2020;
Syamsudin, Herawati, et al. 2021).

Interval training such as HIIT (High Intensity Interval Training) is a type of
exercise that combines high intensity with breaks or intervals, and uses short
periods of time, generally carried out by achieving a minimum intensity of 75-95%
Heart Rate Maximum (HRM) (Little et al. 2019), while Endurance Training such as
MICT (Moderate Intensity Continuous Training) is exercise of moderate intensity
with a continuous duration without any breaks, generally carried out with an
intensity of around 60-75% HRM (Nie et al. 2018). These two types of training
have differences in intensity and duration, and in general Interval Training does
not require more time compared to Endurance Training.

Many studies have compared Interval Training and Endurance Training, in
a previous review article, Costa et al. (2018) HIIT and MICT in subjects with
hypertension, it is proven that HIIT and MICT can reduce blood pressure in
hypertensive sufferers. Ramos et al. (2015) stated that HIIT was better than MICT
in improving vascular function, and research by Wewege et al. (2017) also stated
that interval training is more effective for reducing fat in obese people, and in a
review article conducted by De Nardi et al. (2018) in prediabetes and diabetes
subjects, HIIT and MICT can both improve cardiovascular function. However, a
review of the impact of Interval Training and Endurance Training on VO2max in
adult subjects is still unknown, so it is necessary to carry out an in-depth review of
this matter.

This article is useful for increasing literacy about the world of Sport Science,
especially understanding the forms of interval training and endurance training.
This review aims to review and compare which is better between interval training
and endurance training for increasing VOZmax in healthy adult subjects.

METHOD
This study is a literature review article, meaning that this study is a study
that takes several published studies, the studies obtained come from the electronic
databases PubMed and ProQuest. The search for studies to be reviewed in this
research used the period 2014-2024, with the following PICOS eligibility criteria:
e Population : Men or women healty non-atlhete
e [ntervention : Every type interval training and endurance training
e Comparison : nothing boundaries in research, but must have two type
intervention
e QOutcomes:V0O2max (Volume Oxygen Maximum)
e Study Design : RCT (Randomization Control Trial), paper study published.

327


https://proceeding.unnes.ac.id/icophs/index

Proceedings of International Conference on Physical Education, Health, and Sports

https://proceeding.unnes.ac.id/icophs Vol. 4 (2024) E-ISSN: 2988-3490

RESULTS

After searching for articles that fit your needs, three articles were selected for deeper review. The following table displays the

selected articles.

Tabel hasil review

Protocol & Pre Post
No Author Training Intervention Subject Volume_: & VOZMa_); VOZMa_)i Result
Duration Intensity (mLk’;; (mI_.-lfg
‘min-1) ‘min-1)
1. | Matsuoetal. | e Ergocycle SIT C:14 men e 10 minute 43.9+6.7 | 50.7 £ 4.4 | SIT is better
(2014) e 8 weeks, 5x B:21.3+1.2 e 2 minute warm than CAT
per week U:26.4+6.5 up
¢ 30 seconds sprint
active, 15 pasive,
7X reps
¢ 3 minute cooling
down
CAT C:14 men ¢ 40 minute 42.0+6.8 | 45829
B:21.2+ 24 continuous
U:259+6.0 ¢ 40 minute (60%-
65% V0O2max, 60
rpm)
2. | Heiszetal. e Ergocycle HIT C:5men, 12 ¢ 20 minute 31.8+1.6 | 358+ 1.8 | HIT is better
(2016) e 6 weeks, 3x women e 1 minute 90 - than MCT
per week B:21.1+£0.5 95% HRM, 1
U:214+29 minute recovery,
10x reps
MCT C:6 men, 13 e 27,5 minute 302+15 [ 33.1+1.7
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3. Vella et al.
(2017)

e Ergocycle
dan
Treadmill

e 8 weeks, 4x
per week

women continuous
B:23.0%+ 1.0 e 70-75% HRM
U:204+1.3
HIIT C:Sedentary, 2 |e 20 minute 348+29 | 37408
men 7 women |e 1 minute sprint
B:299+33 active, 1 minute
U:23.1+6.6 passive, 10x reps
MICT C:Sedentary, 6 |e 30 minute 345+2.1 | 349+0.8

men 4 women
B:33.1+6.0
U:289+8.1

continuous

e 5 minute warm
up 35-40% HRM

e 20 minute inti
55-59% HRM

¢ 5 minute cooling
down 35-40%
HRM

HIIT is better
than MICT

Note: Intervention : HIIT, High Intensity Interval Training; SIT, Sprint Interval Training; HIT, High-Intensity Interval Training;
MICT, Moderate Intensity Continuous Training; CAT, Continuous Aerobic Training; MCT, Moderate Continuous Training. Interval

Training = HIIT, HIT, SIT; Endurance Training = MICT, MCT, CAT; Subject :
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Interval training is the same as HIIT (High Intensity Interval Training), HIT
(High Intensity-Interval Training and SIT (Sprint Interval Training) (Matsuo et al.
2014). In the basic concept, what is meant by interval training is a type of exercise
that uses pauses or time intervals from high intensity to moderate intensity. High
intensity 85-95% HRM (Heart Rate Maximum) is carried out for a short duration,
but maximally or full of energy. Meanwhile, there is a break in the form of a
moderate intensity interval of 50-65% HRM (recovery) which is carried out for a
longer duration compared to High Intensity, this aims to restore the heart rate so
that you can do High Intensity again (Arboleda-Serna et al. 2019).

Endurance training is the same as continuous training, MICT (Moderate
Intensity Continuous Training), CAT (Continuous Aerobic Training), and MCT
(Moderate Continuous Training) (Heisz et al. 2016). n basic concept, what is meant
by endurance training is a type of exercise that is carried out with moderate
intensity of 50-75% HRM continuously without any pause at all for a set time
(Vella, Taylor, and Drummer 2017)

A total of three selected studies were reviewed in depth, all studies used
modern tools in the form of a Heart Rate Monitor to monitor HRM (Heart Rate
Maximum), in several studies there were differences of opinion regarding the
increase in VO2max, some proved that Interval Training was superior, others

stated that it was superior Endurance training, more details can be seen in Table
1.

DISCUSSION

From third article prove that every training has a good effect on increasing
VO2max. Which is better between Interval training and endurance training?
Studies conducted by (Heisz et al. 2016; Matsuo et al. 2014; Vella et al. 2017) prove
that Interval Traning is better than Endurance Training. The highher and more
training, the highher the results obtained on increasing VOZmax, but if the amount
of training is the same, the training duration is not too far apart, and the intensity
given is in accordance with the type of training, then the author supports that
Interval Training is better than Endurance Training to increase VO2max capacity.

From here authors can take the basic concept, that basically Interval
Training is better in increasing VO2max if compared to Endurance Training with
the same number of meetings and in the same time period. Relatedly, Interval
Training is more popular than Endurance Training in a study conducted by (Kong
et al. 2016) which is a natural thing, because this is also in line with survey
research conducted by Thompson (2019) that HIIT is the most popular type of
sport in the world. in 3rd place and has always been in the top 5 since 2015.
Interval Training has become popular because this sport is challenging and does
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not require a long time to do, apart from that the benefits obtained are similar or
even more so than Endurance Training type sports in general (Alansare et al. 2018;
Syamsudin et al. 2021). Interval Training can be a solution for people who
complain about lack of time, low motivation, and non-compliance with the
guidelines that have been given (Hoare et al. 2017; Rech et al. 2016).

Tabel 2. Category of VOZmax (mL-kg-1 -min-1)

Gender Age gsz Poor Currently Good Very Good
Men <29 24.9 25-33.9 34-439 44 -529 >53
30-39 22.9 23-30.9 31-419 42-49.9 > 50
40 - 49 19.9 20-26.9 27 -389 39-449 >45
50-59 17.9 18 - 24.9 25-379 38-42.9 >43
60 - 69 15.9 16 -22.9 23-35.9 36-40.9 >41
=70 12.9 13-20.9 21-329 33-37.9 > 38
Women <29 23.9 24-30.9 31-389 39-48.9 >49
30-39 19.9 20-279 28-36.9 37-44.9 > 45
40 - 49 16.9 17 - 24.9 25-349 35-41.9 =42
50-59 14.9 15-21.9 22-33.9 34-39.9 =40
60 - 69 12.9 13-20.9 21-31.9 33-36.9 > 37
=70 11.9 12-19.9 20-30.9 31-34.9 > 35

Reference : Ebook Principles and labs for fitness and wellness Hoeger et al., (2019)

CONCLUSION

Interval Training and Endurance Training have a good effect on increasing
VO2max capacity, but Interval Training is more efficient, effective and in demand
than Endurance Training. This article is a reference that interval training is better
for increasing VO2max, but for practice in the field and to be imitated by the public,
it needs to be modified further, meaning without using equipment such as
ergocycles and treadmills, this is also a recommendation for future research on
how to model easy training implemented by society.
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