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Abstract

Objectives. This study aimed to prove the difference in the effects of high-intensity interval training (HIIT)
and moderate-intensity continuous training (MICT) on increasing aerobic capacity and improving body

composition.

Materials and methods. This study examined the effects of two different training methods — moderate-intensity
continuous training (MICT) and high-intensity interval training (HIIT) on aerobic capacity and body composition
among 30 university students aged 19-22, using a pretest-posttest control group design. Participants were randomly
assigned to either the MICT, HIIT, or Control (no training) groups and trained three times a week for four weeks.
Aerobic capacity was measured with the 12-Minute Cooper Test, and body composition was assessed using

the TANITA BC-545N. Data analysis included descriptive statistics, normality tests and ANOVA tests to evaluate

group differences.

Results. The results indicate that HIIT yields greater enhancements in aerobic capacity and body composition
(e.g., reduced body fat and increased fat-free mass) compared to MICT, while the CTRL group appears
to demonstrate minimal changes. Additionally, no significant differences in BMI were observed between the three

groups (p = 0.05).

Conclusions. These findings suggest that HIIT may serve as an effective training approach for individuals seeking
optimal fitness gains and improved body composition with shorter exercise durations.
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Introduction

Low levels of physical activity among college students
are often caused by a variety of factors, such as academic
demands, lifestyle, and lack of support or facilities. Lack of
physical activity canresultin decreased cardiovascular health,
which is at risk of increasing heart disease and hypertension
in the future (Wilhite et al., 2023). Low physical activity
makes the cardiovascular system and heart not function
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properly, potentially causing long-term health problems. In
addition, low physical activity reduces calorie burning; If
accompanied by an unhealthy diet, this can contribute to
weight gain or even obesity (Ashadi et al., 2024). Obesity
at a young age can have adverse health effects, including an
increased risk of type 2 diabetes, hypertension, and other
chronic diseases (Binsaeed et al., 2023).

Barriers to training time management are often the
main reason students don’t exercise regularly. Previous
research indicates that moderate intensity continuous
training (MICT) is effective in burning body fat, because
this method keeps the body in the fat burning zone for a
long time (Muhammad et al., 2024). However, moderate
intensity continuous training also has some drawbacks that
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can affect its effectiveness in burning fat and providing long-
term fitness benefits (Paria et al., 2024). Moderate intensity
continuous training takes longer to burn a significant amount
of calories or fat compared to high-intensity workouts such
as high intensity interval training (Yin et al., 2023). This
becomes a challenge for individuals with busy schedules,
as these exercises take longer to achieve similar results.
Moderate intensity continuous training also produces a low
excess post-exercise oxygen consumption (EPOC), meaning
that after the workout session is over, the body does not
burn a large amount of additional calories, so the fat burning
effect is reduced faster compared to high-intensity exercise
(Isanejad et al., 2023).

Moderate-intensity continuous training involves activi-
ties that are performed at a consistent pace or intensity over a
long period of time, such as running or cycling at a moderate
pace (Namboonlue et al., 2024). This routine tends to feel
monotonous and can reduce long-term motivation, so many
people find it difficult to stay consistent in practice (Gerosa-
Neto et al., 2020). In addition, the body can quickly adapt to
the constant intensity of moderate exercise, so the benefits
of moderate intensity continuous training in terms of calorie
burning and fitness improvement can decrease over time
(Choudhary & Dubey, 2024). Once the body gets used to it,
those benefits may diminish unless the duration or intensity
of the exercise is increased, which requires additional time
and effort (Rolid et al., 2020). Moderate intensity continu-
ous training does not significantly stimulate muscle growth
because it puts more emphasis on duration than strength or
energy bursts. This type of exercise is less optimal for those
who want to improve body composition through increased
muscle mass, since it does not provide a sufficiently intense
load or stimulation to the muscles (Lu et al., 2022).

High intensity interval training (HIIT) is more able to
stimulate metabolic hormone responses such as epinephrine,
which is more effective at burning fat compared to moderate
intensity continuous training (Khalafi et al., 2020).
In moderate intensity continuous training, the release of
these hormones is less, so the impact on fat metabolism is
not as strong as high-intensity exercise (Aparecido et al.,
2022). Moderate intensity continuous training is generally
successful in improving cardiovascular fitness, but it is less
effective at increasing strength, explosiveness, or flexibility
(Yu et al., 2022). For individuals looking to achieve a variety
of fitness goals, moderate intensity continuous training
is less flexible compared to exercises that offer variety in
intensity and type (Ruiz-Uribe et al., 2024).

Individuals with limited time to train in order to improve
aerobic capacity and improve body composition significant-
ly, moderate intensity continuous training may not be the
best option (Youssef et al., 2022). Therefore, The novelty of
this study to proves that high intensity interval training of-
fers some important new elements compared to moderate
intensity continuous training, especially in terms of its effec-
tiveness to increase aerobic capacity and improve body com-
position in college students who have a less active lifestyle.
These new elements include intensity, movement variation,
EPOQC, after-burn effects, as well as the long-term impact of
HIIT that cannot be achieved with the moderate intensity
continuous training intervention (Khodadadi et al., 2023).
High intensity interval training can lead to more significant
improvements in aerobic capacity and body composition

compared to moderate intensity continuous training (Casa-
na et al.,, 2022). High intensity interval training has been
shown to be more effective in increasing VO, max, which is
the body’s ability to utilize oxygen optimally, as it encourages
the cardiovascular system to work harder and adapt faster
(Hu et al., 2021). In addition, the post-workout calorie burn
(EPOC) effect on HIIT is also higher, so the body continues
to burn more fat even after the workout session is over (Mar-
tinez-Rodriguez et al., 2021). Therefore, HIIT is an efficient
option to improve cardiovascular health, burn body fat, and
improve overall body composition (Gawet et al., 2024).

This study aims to prove that high intensity interval
training (HIIT) is superior to moderate intensity continuous
training (MICT) inincreasingaerobic capacity and improving
body composition. This research contributes to various
aspects of fitness and health that are very important for the
global community, especially in efforts to promote healthy
lifestyles, time efficiency, and long-term health management.
The findings proving that HIIT is more effective than MICT
in improving aerobic capacity, body composition, and
overall health are invaluable to the international community.
In addition, the study not only provides solutions to public
health problems, but also presents valuable information
for individuals looking for more efficient ways to exercise.

Material and Methods

Study design

This study involved a total of 30 young students who
were participants. The inclusion criteria were individuals
aged 19-22 years, body mass index (BMI) 15-25 kg/m?,
normal systolic and diastolic blood pressure 120-110/90-
80 mmHg, resting heart rate (RHR) 70-90 bpm, oxygen
saturation 97-100 %, and body temperature 36.5-37.2 °C.
Subjects were verified to have no history of smoking,
non-alcoholic consumption, non-hypertension, and non-
diabetes. In addition, the participants did not have any
disease with personalised therapy through specific medical
interventions. The study involved two independent variables:
moderate-intensity continuous training (MICT) and high-
intensity interval training (HIIT), as well as two dependent
variables: aerobic capacity and body composition. Following
informed consent, subjects underwent health screenings
and pretests for aerobic capacity and body composition and
were then randomly assigned into three groups: the MICT
group, the HIIT group, and a control group with no training.
The training program was implemented over a 4-week
period with a frequency of three sessions per week (Table 1).

Data Collection

The research process was carried out with the following
steps: first, the research subject fills out an approval form.
After agreeing to participate, all participants underwent
a health check, including pulse and blood pressure
measurements, as well as a pretest for aerobic capacity
and body composition. The subjects were then randomly
divided into three groups: A, B, and C. Group A underwent
moderate-intensity continuous training (MICT), group B
did high-intensity interval training (HIIT), while group C
did not exercise. The exercise program lasts for 4 weeks with
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Table 1. HIIT and MICT training program

MICT’s Group

(Eae (Group A, n =10)

(Group B, n =10)

HIIT’s Group Control’s Group

(Group C, n=10)

Intensity week 1 1. 70 % MAS 40 Min

Intensity week 2 2.70% MAS 50 Min

Intensity week 3 3.70% MAS 50 Min

Intensity week 4 4.70% MAS 60 Min

155 @100 % MAS : 155 70 % MAS X 10 Reps
(3 Min Rest BS) X 4 Set

155 @107 % MAS : 155 70 % MAS X 10 Reps
(3 Min Rest BS) X 4 Set

16 s @114 % MAS : 15570 % MAS X 10 Reps
(3 Min Rest BS) X 4 Set

17 s @120 % MAS : 155 70 % MAS X 10 Reps
(3 Min Rest BS) X 4 Set

No Training

No Training

No Training

No Training

a frequency of 3 times a week. After the 4-week intervention
period, it was followed by a posttest to re-measure the
subject’s aerobic capacity and body composition. Aerobic
capacity was measured with the 12-Minute Cooper Test,
and body composition was assessed using the TANITA
BC-545N.

Statistical Analysis

Descriptive statistical analysis was applied to assess the
mean and standard deviation. Shapiro-Wilk and Levene’s
test were applied to assess the normality and homogeneity
of the data. Data that is normally distributed and has homo-
geneous variance is assessed using the one-way ANOVA test
and followed by the LSD post-hoc test to assess differences
between groups. Meanwhile, paired sample t-test was ap-
plied to assess baseline (pre) and 4 week (post) data in each
group for all research variables. All statistical analyzes were
implemented with SPSS Statistics for Windows version 21.0.
Data was declared to have a significant difference if p < 0.05.

Results

The results of the analysis of assessment of aerobic
capacity and body composition at baseline (pre) and 4 weeks
(post) in each group are presented in Figure 1-4.

The results of the aerobic capacity analysis in Figure 1
show a significant increase after intervention for 4 weeks
(post) compared to baseline (pre) at MICT (p = 0.006;
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Fig. 1. Assessment of aerobic capacity baseline (pre) and 4 week

(post) in each group. *Significant at baseline (pre) p < 0.05. Data

are presented as mean + SD. The p-value was obtained from the

paired sample t-test assessment

ES: 0.859; 95% CI: -7.01, -1.62), and at HIIT ( p = 0.683;
ES:0.112;95% CI: -2.11, 3.07), while there was no significant
difference at CTRL observed (p = 0.000; ES: 1.086; 95 %
CI: -8.89, -6.48).
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Fig. 2. Assessment of body mass index baseline (pre) and 4 week
(post) in each group. *Significant at baseline (pre) p < 0.05. Data
are presented as mean + SD. The p-value was obtained from the
paired sample t-test assessment

The results of the body mass index analysis in Figure 2 do
not show any significant changes observed between baseline
(pre) and 4 weeks (post) intervention at CTRL (p = 0.156; ES:
0.163; 95% CI: -0.60, 0.11), at MICT (p = 0.990; ES: 0.001;
95% CI: -0.34, 0.34), and at HIIT (p = 0.167; ES: 0.219; 95%
CI: -0.26, 1.27).
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Fig. 3. Assessment of body fat baseline (pre) and 4 week (post)
in each group. *Significant at baseline (pre) p < 0.05. Data are
presented as mean + SD. The p-value was obtained from the
paired sample t-test assessment
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Table 2. Assessment of aerobic capacity and body composition in all participants

Parameters CTRL,n=10 MICT,n=10 HIIT,n=10 p-value
Pre-VO,max (mL-kg"'-min™) 45.89 +5.48 46.27 +4.44 4794 +7.22 0.709
Post-VO,max (mL-kg'-min™) 45.41 +2.62 50.59 + 5.55* 55.63 £ 6.92* 0.001
A-VO,max (mL-kg?-min™) -0.49 + 3.62 4.32+3.77* 7.69 £+ 1.69%t 0.000
Pre-BMI (kg/m?) 21.44 + 1.39 21.65 +2.69 20.34 £ 1.96 0.333
Post-BMI (kg/m?) 21.69 £ 1.59 21.65 £ 2.69 19.83 £ 2.62 0.151
A-BMI (kg/m2) 0.25 + 0.50 0.00 + 0.47 -0.51 + 1.07 0.082
Pre-BF (kg) 17.85+2.81 17.93 £ 3.17 17.52 £ 1.99 0.938
Post-BF (kg) 17.48 £ 3.57 14.40 + 3.15* 11.24 £ 1.57*% 0.000
A-BF (kg) -0.37 £ 1.61 -3.53 £0.96* -6.28 + 1.91*% 0.000
Pre-FFM (kg) 50.18 £ 3.41 52.25+3.49 48.66 = 4.57 0.132
Post-FFM (kg) 50.37 £ 3.55 54.87 + 3.89* 54.04 £ 3.78* 0.028
A-FFM (kg) 0.19 £ 0.61 2.62 £ 1.38* 5.39 + 1.67*t 0.000

*  Significant at CTRL p < 0.05. tSignificant at MICT p < 0.05. Data are presented as mean * SD. The p-value was obtained from

the one-way ANOVA followed by LSD post-hoc test
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Fig. 4. Assessment of body fat baseline (pre) and 4 week (post)
in each group. *Significant at baseline (pre) p < 0.05. Data are
presented as mean + SD. The p-value was obtained from the
paired sample t-test assessment

The results of body fat analysis in Figure 3 show a
significant reduction after 4 weeks of intervention (post)
compared to baseline (pre) at MICT (p = 0.000; ES: 1.118;
95% CI: 2.84, 4.22), and at HIIT (p = 0.000; ES: 3.501; 95%
CI: 4.92, 7.64), while at CTRL no significant differences were
observed (p = 0.487; ES: 0.115; 95 % CI: -0.79, 1.53).

The results of the free fat mass analysis in Figure 4 show
a significant increase after 4 weeks of intervention (post)
compared to baseline (pre) at MICT (p = 0.000; ES: 0.709;
95% CI: -3.61, -1.64), and at HIIT (p = 0.000; ES: 1.284; 95%
CI: -6.58, -4.19), whereas at CTRL no significant difference
was observed (p = 0.487; ES: 0.115; 95% CI: -0.79, 1.53).
Assessment of aerobic capacity and body composition in all
participants was presented in Table 2.

Discussion

High-intensity interval training (HIIT) and moderate-
intensity continuous training (MICT) are two popular
workout methods aimed at enhancing aerobic capacity
and improving body composition, particularly in reducing

body fat and increasing muscle mass. Although both
interventions are effective, research findings indicate that
HIIT is significantly more efficient than MICT in achieving
these outcomes. The body burns more calories at higher
intensities during HIIT interventions compared to moderate
continuous exercise. This is particularly crucial for students
with limited time, as they require effective and efficient
workouts to quickly enhance aerobic capacity and burn fat
(Domaradzki et al., 2023).

High intensity interval training exercise interventions
resulted in faster improvements in heart and lung efficiency
compared to moderate intensity continuous training (Mar-
cotte-Chénard et al., 2021). High-intensity training increases
heart volume per beat (stroke volume) and lung capacity to
deliver oxygen to the muscles, which accelerates the body’s
cardiovascular adaptation and contributes to a significant
increase in VO,max (Russomando et al., 2020). The combi-
nation of periods of high intensity with periods of rest allows
the body to function at a higher capacity in a short period
of time, resulting in an increase in better aerobic efficiency
(Guo et al., 2023). Meanwhile, while MICT is effective for
maintaining fitness, its increase in aerobic capacity tends to
be slower and less significant due to its stable and moderate
intensity during exercise (Scoubeau et al., 2022).

One of the factors that makes high intensity interval
training more efficient in increasing aerobic capacity is due to
the excess post-exercise oxygen consumption (EPOC) effect.
After a HIIT session, the body still burns more oxygen and
calories for the recovery process (Domaradzki et al., 2022).
This excess post-exercise oxygen consumption (EPOC)
contributes to an increase in the body’s aerobic efficiency,
which does not occur in moderate intensity continuous
training (Moro et al., 2020). Moderate intensity continuous
training generally does not produce such an effect, so the
body’s recovery does not contribute to an increase in aerobic
capacity in the long term (Murawska-Cialowicz et al., 2020).

The composition of the body consists of fat mass and fat-
free mass, which includes muscle. High-Intensity Interval
Training (HIIT) improves the efficiency of the body’s energy
use, both during exercise and afterwards (Kozlenia et al.,
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2024). High-intensity interval training promotes significant
calorie burning, including calories from fat, both during
training sessions and during recovery through the EPOC
effect (Hooshmand Moghadam et al., 2021). This process
is more effective in reducing body fat, including visceral fat
that surrounds internal organs and is associated with the risk
of metabolic diseases (Fang et al., 2021).

Increasing muscle mass through HIIT interventions
has been shown to be more effective compared to MICT
exercises (Unterberger et al., 2022). HIIT involves exercises
that use large muscle groups and prioritize muscle strength,
such as squats, jumping, and sprints. This movement not
only increases aerobic capacity but also stimulates muscle
growth. In contrast, MICT focuses more on cardiovascular
endurance, while HIIT contributes to increased strength
and muscle mass, which can further speed up the body’s
metabolism (Alarcon-Gémez, Chulvi-Medrano, et al., 2021).
With higher muscle mass, the body can burn more calories
even when at rest (Alarcén-Gdémez, Calatayud, et al., 2021).

The advantages of HIIT in reducing subcutaneous fat
and belly fat have proven to be significantly more effective.
Research shows that HIIT is more successful in reducing
subcutaneous body fat, which is the fat located under the
skin, as well as belly fat, which is more difficult to remove
(Atakan et al., 2021). On the other hand, although MICT
also helps in fat reduction, this method does not specifically
target belly fat and does not provide results as fast as HIIT.
One of the main advantages of HIIT workouts is their
shorter duration, which is about 20 to 30 minutes, but
still gives comparable or even better results compared to
longer workouts such as MICT (30-60 minutes) (Duarte
Martins et al., 2024). HIIT offers higher effectiveness in a
more efficient time, making it an attractive option for those
with busy schedules, especially housewives or workers with
limited time to exercise (Jiménez-Maldonado et al., 2020).
HIIT programs can improve adherence to exercise routines
because of their shorter duration and more dynamic nature,
making many individuals feel more motivated to practice
HIIT consistently (Zhang et al., 2022). In contrast to MICT
which tends to be monotonous and requires more endurance,
HIIT is more appealing to many people, thus helping to
improve long-term compliance (Wang et al., 2020).

Previous research indicates that HIIT, performed only
2-3 times a week, can increase aerobic capacity by 25-30 %
in a short period of time (about 2-3 weeks), while MICT
requires more time and frequency of exercise to achieve
equivalent results (Songsorn et al., 2022). A meta-analysis
of various studies showed that HIIT was more effective in
reducing body fat compared to MICT, where the decrease
in visceral fat and the increase in muscle mass were more
significant (Rolid et al., 2020). Individuals who underwent
a HIIT program experienced an increase in VO2 max and
a greater decrease in body fat percentage compared to
those who followed a MICT program of the same duration
(Flensted-Jensen et al., 2021).

HIIT is much more effective than MICT in increasing
aerobic capacity and improving body composition. One
of the main advantages of HIIT is its ability to accelerate
cardiovascular improvement and boost metabolism in less
time (Lu et al., 2022). HIIT is also more efficient at reducing
body fat, including belly fat, as well as stimulating the growth
of muscle mass. With shorter durations and higher workout

variation, HIIT is also more acceptable and appealing to
those who have limited time or who prefer a more dynamic
workout (Legaard et al., 2022). Therefore, HIIT is a more
efficient and effective option for achieving fitness goals,
especially when it comes to increasing aerobic capacity and

improving body composition (Ballesta-Garcia et al., 2020).

The research indicates that HIIT is more effective than
MICT for enhancing aerobic capacity and body composition,
but there are some limitations to consider. These limitations
include the impact of overall diet and lifestyle, which can
influence exercise outcomes. Without careful monitoring of
calorie intake, sleep quality, and stress levels, the results of
HIIT or MICT may not solely reflect the effects of exercise.
The study focused exclusively on sports students who were
already physically active outside of the provided interven-
tions. Conversely, data suggests that non-sports students
might be more susceptible to obesity due to various lifestyle
factors, stress, and time constraints. To obtain more reli-
able and generalizable results, additional research with larger

sample sizes and longer intervention periods is required.

Conclusions

The conclusions of this study showed that the group that
followed the high-intensity interval training intervention
proved to be more effective compared to continuous
moderate-intensity exercise in improving aerobic capacity
and improving body composition. These findings are
relevant for a wide range of health and fitness programs,
especially for less active individuals. Practically, the results
of this research can be used to design a more efficient,
accessible, and flexible fitness program for people who have
limited time. With appropriate adjustments, these results
have the potential to have a positive impact on the physical

and mental health of the community.

Conflict of Interest

The authors declare that they have no conflict of interest.

Funding

All financial support for this research was obtained
from the Faculty of Sports and Health Sciences, Universitas

Negeri Surabaya in 2024.

References

Wilhite, K., Booker, B., Huang, B.-H., Antczak, D., Corbett, L.,
Parker, P, Noetel, M., Rissel, C., Lonsdale, C., Del Pozo
Cruz, B., & Sanders, T. (2023). Systematic Reviews and
Meta-and Pooled Analyses Combinations of Physical
Activity, Sedentary Behavior, and Sleep Duration and
Their Associations With Physical, Psychological, and
Educational Outcomes in Children and Adolescents:

A Systematic Review. Am ] Epidemiol, 192(4), 665-679.
https://doi.org/10.1093/aje/kwac212

Ashadi, K., Setijono, H., Wijono, W., Wibowo, S., Andriana,
L. M, Sidik, R. M., Utami, T. S., Hafidz, A., Purnomo,
M., Jatmiko, T., Kusuma, D. A., Wulandari, F. Y.,
Fajar, M. K., Widohardhono, R., Daulay, D. A. A.,
& Zolkafi, M. A. A. (2024). Comparison of barriers

249



ISSN 1993-7989. elSSN 1993-7997. ISSN-L 1993-7989. Physical Education Theory and Methodology. Vol. 25, Num.2

to physical activity to levels of physical activity and
psychological well-being based on the demographic
environment in the vision impairment disability group. 59,
1158-1167.

Binsaeed, B., Aljohani, E. G., Alsobiai, F. F,, Alraddadi,
M., Alrehaili, A. A., Alnahdi, B. S., Almotairi, E S.,
Jumah, M. A., & Alrehaili, A. T. (2023). Barriers and
Motivators to Weight Loss in People With Obesity.
Cureus. https://doi.org/10.7759/cureus.49040

Muhammad, Siantoro, G., Subagio, L., Yosika, G. E,
Phanpheng, Y., Pramono, B. A., Kusuma, I. D. M. A. W,
& Pranoto, A. (2024). Engaging in Short-Term Moderate-
Intensity Exercise Increases Growth Hormone Levels in
Individuals with Obesity. Physical Education Theory and
Methodology, 24(4), 619-625.
https://doi.org/10.17309/tmfv.2024.4.14

Paria, P, Dhar, A., Biswas, A., & Biswas, S. (2024). Assessing
the Effect of Short-Term Interval Training on
Acceleration Ability and Anaerobic Power of Novice
Sprinters. Physical Education Theory and Methodology,
24(5), 728-735. https://doi.org/10.17309/tmfv.2024.5.07

Yin, M., Chen, Z., Nassis, G. P, Liu, H., Li, H., Deng, J., & Li,
Y. (2023). Chronic high-intensity interval training and
moderate-intensity continuous training are both effective
in increasing maximum fat oxidation during exercise in
overweight and obese adults: A meta-analysis. Journal
of Exercise Science and Fitness, 21(4), 354-365. Elsevier
(Singapore) Pte Ltd.
https://doi.org/10.1016/j.jesf.2023.08.001

Isanejad, A., Nazari, S., Gharib, B., & Motlagh, A. G. (2023).
Comparison of the effects of high-intensity interval and
moderate-intensity continuous training on inflammatory
markers, cardiorespiratory fitness, and quality of life
in breast cancer patients. Journal of Sport and Health
Science, 12(6), 674-689.
https://doi.org/10.1016/j.jshs.2023.07.001

Namboonlue, S., Dechakhamphu, A., & Raksilp, M. (2024).
Determining the Effects of a 12-Week Moderate Intensity
Circuit Exercise Program on Body Composition and
Physical Fitness among Overweight Women of Working
Age. Physical Education Theory and Methodology, 24(3),
411-419. https://doi.org/10.17309/tmfv.2024.3.09

Gerosa-Neto, J., Monteiro, P. A, Inoue, D. S., Antunes, B. M.,
Batatinha, H., Dorneles, G. P, Peres, A., Rosa-Neto, J.
C., & Lira, E S. (2020). High- and moderate-intensity
training modify LPS-induced ex-vivo interleukin-10
production in obese men in response to an acute exercise
bout. Cytokine, 136.
https://doi.org/10.1016/j.cyt0.2020.155249

Choudhary, P. K., & Dubey, S. (2024). Physiological Effects
of Zumba Exercise on Male College Students: An
Intervention Study. Physical Education Theory and
Methodology, 24(3), 404-410.
https://doi.org/10.17309/tmfv.2024.3.08

Rolid, K., Andreassen, A. K., Yardley, M., Gude, E.,
Bjorkelund, E., Authen, A. R, Grov, L, Broch, K.,
Gullestad, L., & Nytrogen, K. (2020). Long-term effects
of high-intensity training vs moderate intensity training
in heart transplant recipients: A 3-year follow-up study
of the randomized-controlled HITTS study. American
Journal of Transplantation, 20(12), 3538-3549.
https://doi.org/10.1111/ajt.16087

Lu, M., Li, M., Yi, L., Li, E, Feng, L, Ji, T., Zang, Y., & Qiu, .
(2022). Effects of 8-week High-Intensity Interval Training
and Moderate-Intensity Continuous Training on Bone
Metabolism in Sedentary Young Females. Journal of
Exercise Science and Fitness, 20(2), 77-83.
https://doi.org/10.1016/j.jesf.2022.01.001

Khalafi, M., Mohebbi, H., Symonds, M. E., Karimi, P., Akbari,
A, Tabari, E., Faridnia, M., & Moghaddami, K. (2020).
The impact of moderate-intensity continuous or high-
intensity interval training on adipogenesis and browning
of subcutaneous adipose tissue in obese male rats.
Nutrients, 12(4). https://doi.org/10.3390/nu12040925

Aparecido, J. M. L., Frientes, C. S., Martins, G. L., Santos, G.
C,, Silva, J. D. A, Rogeri, P. S, Pires, R. S., Amorim, T. S,,
da Silva, T. D. O., Santo, T. E., Boisseau, N., Lancha, A. H,,
& Marquezi, M. L. (2022). Training Mode Comparisons
on Cardiorespiratory, Body Composition and Metabolic
Profile Adaptations in Reproductive Age Women: A
Systemic Review and Meta-Analysis. Obesities, 2(2), 222-
235. https://doi.org/10.3390/obesities2020018

Yu, H,, Santos-Rocha, R., Radziminski, L., Jastrzebski,
Z., Bonistawska, L., Szwarc, A., & Szumilewicz, A.
(2022). Effects of 8-Week Online, Supervised High-
Intensity Interval Training on the Parameters Related
to the Anaerobic Threshold, Body Weight, and Body
Composition during Pregnancy: A Randomized
Controlled Trial. Nutrients, 14(24).
https://doi.org/10.3390/nu14245279

Ruiz-Uribe, M., Enriquez-Schmidt, J., Monrroy-Uarac, M.,
Mautner-Molina, C., Kalazich-Rosales, M., Mufioz, M.,
Fuentes-Leal, F.,, Carcamo-Ibaceta, C., Fazakerley, D. J.,
Larance, M., Ehrenfeld, P., & Martinez-Huenchullan, S.
(2024). Moderate-Intensity Constant and High-Intensity
Interval Training Confer Differential Metabolic Benefits
in Skeletal Muscle, White Adipose Tissue, and Liver
of Candidates to Undergo Bariatric Surgery. Journal of
Clinical Medicine, 13(11).
https://doi.org/10.3390/jcm13113273

Youssef, L., Granet, ]., Marcangeli, V., Dulac, M., Hajj-
Boutros, G., Reynaud, O., Buckinx, E, Gaudreau, P,
Morais, J. A., Mauriége, P., Gouspillou, G., Noirez, P, &
Aubertin-Leheudre, M. (2022). Clinical and Biological
Adaptations in Obese Older Adults Following 12-Weeks
of High-Intensity Interval Training or Moderate-Intensity
Continuous Training. Healthcare (Switzerland), 10(7).
https://doi.org/10.3390/healthcare10071346

Khodadadi, E, Bagheri, R., Negaresh, R., Moradi, S., Nordvall,
M., Camera, D. M., Wong, A., & Suzuki, K. (2023). The
Effect of High-Intensity Interval Training Type on Body
Fat Percentage, Fat and Fat-Free Mass: A Systematic
Review and Meta-Analysis of Randomized Clinical Trials.
Journal of Clinical Medicine, 12(6). MDPI.
https://doi.org/10.3390/jcm 12062291

Casafla, J., Varangot-Reille, C., Calatayud, J., Suso-Marti,
L., Sanchis-Sanchez, E., Aiguadé, R., Lopez-Bueno,
R., Gargallo, P,, Cuenca-Martinez, F., & Blanco-Diaz,
M. (2022). High-Intensity Interval Training (HIIT) on
Biological and Body Composition Variables in Patients
with Musculoskeletal Disorders: A Systematic Review
and Meta-Analysis. Journal of Clinical Medicine, 11(23).
MDPIL. https://doi.org/10.3390/jcm11236937

Hu, J., Wang, Z., Lei, B., Li, J., & Wang, R. (2021). Effects of
a low-carbohydrate high-fat diet combined with high-

250



Bulgini, A., Suyoko, A., Irsyada, M., et al. (2025). Engaging in High-Intensity Interval Training is More Effective than Moderate-
Intensity Interval Training in Improving Aerobic Capacity and Body Composition in Students

intensity interval training on body composition and
maximal oxygen uptake: A systematic review and meta-
analysis. International Journal of Environmental Research
and Public Health, 18(20). MDPI.
https://doi.org/10.3390/ijerph182010740

Martinez-Rodriguez, A., Rubio-Arias, J. A., Garcia-De Frutos,
J. M., Vicente-Martinez, M., & Gunnarsson, T. P. (2021).
Effect of high-intensity interval training and intermittent
fasting on body composition and physical performance
in active women. International Journal of Environmental
Research and Public Health, 18(12).
https://doi.org/10.3390/ijerph18126431

Gawel, E., Hall, B, Siatkowski, S., Grabowska, A., &
Zwierzchowska, A. (2024). The Combined Effects of
High-Intensity Interval Exercise Training and Dietary
Supplementation on Reduction of Body Fat in Adults
with Overweight and Obesity: A Systematic Review.
Nutrients, 16(3). Multidisciplinary Digital Publishing
Institute (MDPI). https://doi.org/10.3390/nu16030355

Domaradzki, J., KozZlenia, D., & Popowczak, M. (2023). The
Prevalence of Responders and Non-Responders for Body
Composition, Resting Blood Pressure, Musculoskeletal,
and Cardiorespiratory Fitness after Ten Weeks of School-
Based High-Intensity Interval Training in Adolescents.
Journal of Clinical Medicine, 12(13).
https://doi.org/10.3390/jcm12134204

Marcotte-Chénard, A., Tremblay, D., Mony, M.-M., Boulay, P,
Brochu, M., Morais, J. A., Dionne, 1. J., Langlois, M.-F,,
Mampuya, W. M., Tessier, D. M., Boulé, N. G., & Riesco,
E. (2021). Acute and Chronic Effects of Low-Volume
High-Intensity Interval Training Compared to Moderate-
Intensity Continuous Training on Glycemic Control
and Body Composition in Older Women with Type 2
Diabetes. Obesities, 1(2), 72-87.
https://doi.org/10.3390/obesities1020007

Russomando, L., Bono, V., Mancini, A., Terracciano, A.,
Cozzolino, E, Imperlini, E., Orru, S., Alfieri, A., & Buono,
P. (2020). The effects of short-term high-intensity interval
training and moderate intensity continuous training on
body fat percentage, abdominal circumference, BMI and
vo2max in overweight subjects. Journal of Functional
Morphology and Kinesiology, 5(2).
https://doi.org/10.3390/jfmk5020041

Guo, Z., Li, M., Cai, J., Gong, W., Liu, Y., & Liu, Z. (2023).
Effect of High-Intensity Interval Training vs. Moderate-
Intensity Continuous Training on Fat Loss and
Cardiorespiratory Fitness in the Young and Middle-Aged
a Systematic Review and Meta-Analysis. International
Journal of Environmental Research and Public Health,
20(6). MDPL. https://doi.org/10.3390/ijerph20064741

Scoubeau, C., Bonnecheére, B., Cnop, M., Faoro, V., & Klass,
M. (2022). Effectiveness of Whole-Body High-Intensity
Interval Training on Health-Related Fitness: A Systematic
Review and Meta-Analysis. International Journal of
Environmental Research and Public Health, 19(15). MDPI.
https://doi.org/10.3390/ijerph19159559

Domaradzki, J., KoZlenia, D., & Popowczak, M. (2022).
Prevalence of Positive Effects on Body Fat Percentage,
Cardiovascular Parameters, and Cardiorespiratory
Fitness after 10-Week High-Intensity Interval Training in
Adolescents. Biology, 11(3).
https://doi.org/10.3390/biology11030424

Moro, T., Marcolin, G., Bianco, A., Bolzetta, F, Berton,
L., Sergi, G., & Paoli, A. (2020). Effects of 6 weeks of
traditional resistance training or high intensity interval
resistance training on body composition, aerobic power
and strength in healthy young subjects: A randomized
parallel trial. International Journal of Environmental
Research and Public Health, 17(11), 1-16.
https://doi.org/10.3390/ijerph17114093

Murawska-Cialowicz, E., Wolanski, P., Zuwala-Jagiello, J.,
Feito, Y., Petr, M., Kokstejn, J., Stastny, P., & Golinski,
D. (2020). Effect of hiit with tabata protocol on serum
irisin, physical performance, and body composition in
men. International Journal of Environmental Research and
Public Health, 17(10).
https://doi.org/10.3390/ijerph17103589

Kozlenia, D., Popowczak, M., Szafraniec, R., Alvarez, C., &
Domaradzki, J. (2024). Changes in Muscle Mass and
Strength in Adolescents Following High-Intensity
Functional Training with Bodyweight Resistance
Exercises in Physical Education Lessons. Journal of
Clinical Medicine, 13(12).
https://doi.org/10.3390/jcm13123400

Hooshmand Moghadam, B., Golestani, E, Bagheri, R.,
Cheraghloo, N., Eskandari, M., Wong, A., Nordvall,
M., Suzuki, K., & Pournemati, P. (2021). The effects of
high-intensity interval training vs. Moderate-intensity
continuous training on inflammatory markers, body
composition, and physical fitness in overweight/obese
survivors of breast cancer: A randomized controlled
clinical trial. Cancers, 13(17).
https://doi.org/10.3390/cancers13174386

Fang, B., Kim, Y., & Choi, M. (2021). Effect of cycle-based
high-intensity interval training and moderate to
moderate-intensity continuous training in adolescent
soccer players. Healthcare (Switzerland), 9(12).
https://doi.org/10.3390/healthcare9121628

Unterberger, S., Aschauer, R., Zohrer, P. A., Draxler, A.,
Franzke, B,, Strasser, E. M., Wagner, K. H., & Wessner, B.
(2022). Effects of an increased habitual dietary protein
intake followed by resistance training on fitness, muscle
quality and body composition of seniors: A randomised
controlled trial. Clinical Nutrition, 41(5), 1034-1045.
https://doi.org/10.1016/j.cInu.2022.02.017

Alarcén-Gomez, J., Chulvi-Medrano, 1., Martin-Rivera,
E, & Calatayud, J. (2021). Effect of high-intensity
interval training on quality of life, sleep quality, exercise
motivation and enjoyment in sedentary people with
type 1 diabetes mellitus. International Journal of
Environmental Research and Public Health, 18(23).
https://doi.org/10.3390/ijerph182312612

Alarcén-Goémez, J., Calatayud, J., Chulvi-Medrano, I, &
Martin-Rivera, F. (2021). Effects of a HIIT protocol on
cardiovascular risk factors in a type 1 diabetes mellitus
population. International Journal of Environmental
Research and Public Health, 18(3), 1-12.
https://doi.org/10.3390/ijerph18031262

Atakan, M. M., Giizel, Y., Bulut, S., Kosar, S. N., McConell, G.
K., & Turnagol, H. H. (2021). Six high-intensity interval
training sessions over 5 days increases maximal oxygen
uptake, endurance capacity, and sub-maximal exercise fat
oxidation as much as 6 high-intensity interval training
sessions over 2 weeks. Journal of Sport and Health Science,
10(4), 478-487. https://doi.org/10.1016/j.jshs.2020.06.008

251



ISSN 1993-7989. elSSN 1993-7997. ISSN-L 1993-7989. Physical Education Theory and Methodology. Vol. 25, Num.2

Duarte Martins, A., Paulo Brito, J., Fernandes, O., Oliveira,
R., Gongalves, B., & Batalha, N. (2024). Effects of a 16-
week High-Speed Resistance Training program on body
composition in community-dwelling independent older
adults: A clinical trial. Clinical Nutrition ESPEN, 63, 84-
91. https://doi.org/10.1016/j.clnesp.2024.06.010

Jiménez-Maldonado, A., Garcia-Suérez, P. C., Renteria, 1.,
Moncada-Jiménez, J., & Plaisance, E. P. (2020). Impact
of high-intensity interval training and sprint interval
training on peripheral markers of glycemic control in
metabolic syndrome and type 2 diabetes. Biochimica et
Biophysica Acta - Molecular Basis of Disease, 1866(8).
Elsevier B.V.
https://doi.org/10.1016/j.bbadis.2020.165820

Zhang, L., Wang, D., Liu, S., Ren, E E, Chi, L., & Xie,
C. (2022). Effects of Acute High-Intensity Interval
Exercise and High-Intensity Continuous Exercise on
Inhibitory Function of Overweight and Obese Children.
International Journal of Environmental Research and
Public Health, 19(16).
https://doi.org/10.3390/ijerph191610401

Wang, B., Zhou, R., Wang, Y,, Liu, X., Shou, X, Yang, Y.,
Yang, C., Tong, Q., Mao, G., & Wu, Q. (2020). Effect
of high-intensity interval training on cardiac structure
and function in rats with acute myocardial infarct.
Biomedicine and Pharmacotherapy, 131.
https://doi.org/10.1016/j.biopha.2020.110690

Songsorn, P, Somnarin, K., Jaitan, S., & Kupradit, A. (2022).
The effect of whole-body high-intensity interval training
on heart rate variability in insufficiently active adults.
Journal of Exercise Science and Fitness, 20(1), 48-53.
https://doi.org/10.1016/j.jesf.2021.10.003

Rolid, K., Andreassen, A. K., Yardley, M., Gude, E.,
Bjorkelund, E., Authen, A. R, Grov, L, Broch, K.,
Gullestad, L., & Nytroen, K. (2020). Long-term effects

of high-intensity training vs moderate intensity training
in heart transplant recipients: A 3-year follow-up study
of the randomized-controlled HITTS study. American
Journal of Transplantation, 20(12), 3538-3549.
https://doi.org/10.1111/ajt.16087

Flensted-Jensen, M., Gram, M., Dela, E.,, Helge, . W., & Larsen,
S. (2021). Six weeks of high intensity cycle training
reduces H202 emission and increases antioxidant protein
levels in obese adults with risk factors for type 2 diabetes.
Free Radical Biology and Medicine, 173, 1-6.
https://doi.org/10.1016/j.freeradbiomed.2021.07.020

Lu, M, Li, M., Yi, L., Li, E, Feng, L., Ji, T., Zang, Y., & Qiu, J.
(2022). Effects of 8-week High-Intensity Interval Training
and Moderate-Intensity Continuous Training on Bone
Metabolism in Sedentary Young Females. Journal of
Exercise Science and Fitness, 20(2), 77-83.
https://doi.org/10.1016/j.jesf.2022.01.001

Legaard, G. E,, Feineis, C. S., Johansen, M. Y., Hansen, K.
B., Vaag, A. A, Larsen, E. L., Poulsen, H. E., Almdal,
T. P, Karstoft, K., Pedersen, B. K., & Ried-Larsen, M.
(2022). Effects of an exercise-based lifestyle intervention
on systemic markers of oxidative stress and advanced
glycation endproducts in persons with type 2 diabetes:
Secondary analysis of a randomised clinical trial. Free
Radical Biology and Medicine, 188, 328-336.
https://doi.org/10.1016/j.freeradbiomed.2022.06.013

Ballesta-Garcia, 1., Martinez-Gonzalez-Moro, 1., Ramos-
Campo, D. J., & Carrasco-Poyatos, M. (2020). High-
intensity interval circuit training versus moderate-
intensity continuous training on cardiorespiratory
fitness in middle-aged and older women: A randomized
controlled trial. International Journal of Environmental
Research and Public Health, 17(5).
https://doi.org/10.3390/ijerph17051805

ByKOHaHHA BUCOKOIHTEHCMBHUX iHTEePBaIbHNX TPEHYBaHb € epeKTUBHILLNM
3a NpoBe/leHHA iHTepBa/ibHNX TPeHYBaHb MNOMiPHOI iIHTEHCUBHOCTI 3 TOUKMN
30py NOKpaLleHHA aepoOHOI 34aTHOCTi Ta KOMNO3ULii Tina y cTyAeHTIB

Apud Bynkini'**?, Augpi Cyexo'** ¥, Maxdyn Ipcamga'PP, Imam Illadi'®®,

Hypxonic'®?, eBix Aryc IIpianTo'*?, Myxamman'®, Axman Pisanyn Baxbroni
JTaiini Mita Auppiana'®®, bimni Emip Piskanro'®®, Axi Ilpanoto

INep>xaBuuit yaiBepcuret Cypabas

11BD
b
1ABCD

ABTOpPCHKMIT BKTAL: A — Am3aits gocnipkeHHs; B — 36ip ganux; C — craraHanis; D — migroroska pykormucy; E — 36ip komrtis

Pedepar. Crarra: 9 c., 2 Tab1., 4 puc., 47 pKepena.

Merta pocnigxennsa. Mera 1boro JOCTiIPKEHHA MO/ATaNa B JOBEJEHHI PisHMIII IIOZI0 BIIMBY BUCOKOIHTEHCMBHOTIO iHTEp-
BasbHOrO TpeHyBaHHs:A (BIIT) Ta 6e3nepepBHOro BUKOHAHHSA TpeHyBaHH:A noMipHoI inteHcuBHOCTi (BTIII) Ha mifBuUIEHHS 110-
Ka3HVKiB aepoOHOI 3JaTHOCTI Ta HOJIIMIIeHH:A KOMIIOHEHTHOTO CKJIafly Ti/a.

Marepianu ta MeTogM. Y I[bOMY JOCTIIKEHHI BIBYABCs BIUIMB [ABOX Pi3HMX METOAMK TPEHYBaHb — 0Oe3lepepBHOro Tpe-
HyBaHH:A HoMipHoi inTeHcuBHOCTI (BTTII) Ta BUcOKOiHTeHCUBHOTO iHTepBanbHOrO TpenyBanH:A (BIIT) Ha nmokasHuku aepo6Hoi
3[ATHOCTI Ta KOMIO3uLii Tina y 30 CTyHeHTiB yHiBepcUTeTy BikOM 19-22 pOKiB, BUKOPUCTOBYIOUM MOJIE/Ib KOHTPOIBHOI TPyTIN
3 IPeTecT-IIOCTTeCTOBUM AM3ANHOM. YUacHMUKIB Oy/I0 paHAOMi3oBaHO [0 Iy, mo 3aitMamicss BTIIL, BIIT a6o KOHTpoIbHOL
rpymu (6e3 BUKOHAHHS TPeHyBaHb). TpeHyBaHHs [IPOBOAMIICH TPUYI Ha TYDKZIEHD [IPOTATOM YOTUPbOX TIDKHIB. BuMiproBaHHs
aepo6HOI 3[jaTHOCTI IPOBOAMIOCH 3a JOIIOMOroK0 12-XBUIMHHOrO TecTy Kymepa, a BusHa4eHHs KOMIIOHEHTHOTO CKJIaJy Tinma
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3ilICHIOBAIOCH i3 BUKOpucTaHHAM npucTporo TANITA BC-545N. AHasti3 JaHUX BK/II0YaB ONVICOBi METOAM CTaTUCTUKY, TeCTU Ha
HOPMaJIbHICTb PO3IOAIiNy Ta TeCTU Auciepciiinoro ananizy (ANOVA) 3 MeTO0 OLiHKY BifMiHHOCTelT MXX TPyHaMIL.

Pesynbraru. PesynbTaTyi BKasyoTh Ha Te, 1[0 3acTocyBaHHA BIIT mpusBoauTh 10 3HAUHIIIOrO IOKpallleHHs TOKA3HUKIB ae-
PO6HOI 37aTHOCTI Ta KOMIIOHEHTHOTO CK/Ialy Tija (HaIpMUK/Iaj, 3HYDKEHH BMICTY KUPY B OpraHi3Mi Ta miBUIEeHHA 6e3>KUPOBOL
Macy Tina) mopiBaAHO 3 BTIII, Toxi AKX KOHTpONMbHA TPyIa IeMOHCTpPYe MiHiManbHi 3miHn. Kpim Toro, Mix TpboMa rpymamm He
CIIoCTepirazocs CyTTEBUX BifMiHHOCTell B TokasHukax IMT (p = 0,05).

Bucnosku. OtpuMani fani cBifuaTh npo mouinbHicTh 3acTocysanHsA BIIT sk eeKTUBHOTO TPEHYBaIbHOIO IMifXOAy /s
oci6, axi NPar"HyTh JOCATTH ONTUMAIbHOTO PiBHA (bisquo'i MJTOTOBNIEHOCTI Ta MOKPAIINUTY KOMIIO3MIIIO TijIa 3a JOIIOMOTO0
KOPOTIIMX 33 TPMBAJICTIO TPEHYBaHb.

KnrouoBi cnoBa: aepo6Ha 3[aTHiCTb, KOMIIO3MLIif TiNa, 30POoBMIi cIoci6 >xuTts, BisndHi BpaBy, BisndHa MiATOTOBNIEHICTD.
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