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Overweight has become a serious public health issue, as proven by the
increasing morbidity and mortality rates in this population. Therefore,
physical exercise interventions such as high-intensity interval training (HIIT)
and moderate-intensity continuous training (MICT) are needed as training
programs that can improve cardiorespiratory fitness (CRF) and reduce
cardiometabolic risk. The aim of this study is to determine the differences in
the effects of HIIT and MICT on CRF and the waist-to-hip ratio (WHR). This
study used the randomized control group pretest-posttest design research
method. The research sample included of 20 adolescents divided into two
groups. Group 1 received the HIIT intervention, and Group 2 received the
MICT intervention. CRF was assessed using the 20-meter shuttle run test

(20m-SRT) also WHR. The mean test on CRF show that in group 1 (p<0.05)
and group 2 (p<0.05) there are significant differences pre and post-test
training. The Mann-Whitney U-test results show significant difference
(p<0.05). Meanwhile, the WHR mean test results show that in group 1
(p<0.05) and group 2 (p<0.05) also has significant differences pre and post-
test training. The Independent sample t-test results show no significant
difference (p>0.05). This study concluded that HIIT is more effective than
MICT in improving cardiorespiratory fitness. Thus, HIIT is as effective as
MICT in reducing the waist-to-hip ratio of overweight adolescents.
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1. INTRODUCTION

The incidence of obesity in Indonesia has been increasing each year, in line with the rising percentage of non-
communicable diseases. Being overweight is a crucial factor in preventing obesity and reducing the risk of health
disorders. Sedentary lifestyle has become a common behavior in society today as a negative impact of technological
advancement]l. Learning activities are now dominated by the use of technology, resulting in longer sitting durations
for students outside of school hours. Changes in the social environment also impact behavior, leading to a lack of
activity, which has negative effects by not reaching daily physical activity needs and increasing sedentary behaviour2.
Overweight and obesity have become serious public health issues, owing to their rapidly increasing prevalence
worldwide. Rising morbidity and mortality rates indicate a declining health status in this population. This is supported
by the fact that obese individuals are more susceptible to developing diabetes mellitus, hypertension, and
cardiovascular diseases3.

The prevalence of sedentary lifestyles has been increasing every year, including among adolescents. In 2016, global
data covering 146 countries showed that 80% of individuals aged 11-17 did not meet the minimum daily physical
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activity requirements4. The prevalence of sedentary lifestyle in Indonesia in 2013 was 26.1%, which increased to
33.5% in 20185. In line with the lack of physical activity associated with a sedentary lifestyle, the prevalence of
overweight has increased. Based on 2018 Riskesdas data, Indonesia experienced a change in prevalence in the age
range of 16 — 18 years, from 7.3% in 2013 to 13.5%, consisting of 9.4% overweight and 4% obesity6. Bali Province
showed a relatively high percentage of overweight and obesity in 2018 health report data, with 21.8% in the age range
of 12 — 15 years and 17.5% in the age range of 16 — 18 years. This high percentage will certainly affect the health
condition of the productive-age population in the future, if not addressed immediately?7.

Failure to reach minimum daily physical activity requirements affects fitness levels. Maximal oxygen consumption
ability (VO2max) is related to body composition. Fatty acids have influence on the process of homeostasis disruption
of intramuscular homeostasis can lead to inadequate energy production, resulting in muscle fatigue. An increase in
oxygen consumption plays an important role in maintaining cardiorespiratory function, thereby maintaininf optimal
body fitness 8. The American College of Sports Medicine (ACSM) recommends moderate-intensity continuous
training (MICT) as an option for changing body composition. MICT is a form of exercise with moderate intensity and
long duration, characterized by an exercise duration of 30 — 50 minutes and a heart rate <80% of the maximum heart
rate (HRmax). From a physiological perspective, MICT affects the reduction of fat mass as a result of increased
utilization and production of glycogen and fatty acids during activity. MICT is a choice for improving
cardiorespiratory fitness; however, it is performed over a relatively long duration9.

In recent years, high-intensity interval training (HIIT) has become a popular exercise program. In addition to its effect
on cardiorespiratory function, time efficiency is an advantage of high-intensity exercise programs. A shorter duration,
accompanied by its benefits, makes HIIT more attractive 10. The HIIT uses the percentage of >90% HRmax
interspersed with active recovery between intervals. In addition to being beneficial for improving aerobic capacity,
HIIT also shows an increase in muscle mitochondrial markers and a decrease in hyperglycemia levels, which have a
positive impact on overweight and obese individual 11. HIIT also has an impact on reducing body fat percentage,
thereby lowering the risk of health issues in the overweight population12.

Efforts to improve and maintain health amidst a modern lifestyle that prioritizes time efficiency are greatly needed,
especially for vulnerable groups, such as the overweight population. Duration has become a frequent reason for low
participation in regular exercise. HIIT has shown advantages over MICT in terms of its time efficiencyll. It is
important to understand and examine how both HIIT and MICT can induce positive changes in the body. Researchers
have found the need for further studies on overweight adolescents to present feasible and effective exercise program
options by conducting research entitled "Differences in Effect of High-Intensity Interval Training and Moderate-
Intensity Continuous Training on CRF and Waist-To-Hip Ratio in Overweight Adolescents in Denpasar."

2.  METHOD (10 PT)

Study design

This study used an experimental research design with a randomized control group pretest-posttest design. Group 1
received HIIT treatment and group 2 received MICT treatment on the influence of CRF and WHR in overweight
adolescents. This study was approved by the Faculty of Medicine, Udayana University/Sanglah General Hospital,
Denpasar, with ethical clearance number 1490/UN14.2.2. VII.14/LT/2025. Subsequently, the research began with an
explanation of the procedures and benefits of the study to the respondents.

Subjects recruitment

The participants of this study were overweight adolescents in Denpasar. The inclusion criteria for this study were
females aged 14 — 17 years, normal vital signs, overweight BMI of 23 - 24.9 kg/m?, and low physical activity (<600
MET-min/week) using the International Physical Activity Questionnaire Short Form (IPAQ-SF), and agreement to
become subjects by signing an informed consent form. Subjects with a history of cardiorespiratory disease and those
recovering from lower or upper limb injuries were excluded from this study.

Sampling technique

Participants who meet the inclusion and exclusion criteria were then sampled through purposive sampling. The
number of samples that passed the screening process was then selected using random allocation. Respondents were
divided into two groups. Group 1 received HIIT treatment, whereas group 2 received MICT treatment.

Material and procedure

Material

Data collection used to support the research required the International Physical Activity Questionnaire-Short Form
(IPAQ-SF) and the 24-hour Food Recall questionnaire (FR 24 h) to determine the inclusion criteria. Then, the
ADVAN S1 smartwatch and Da Fit application were used during training sessions to monitor HRmax. The 20-meter
shuttle run test (20m-SRT) accompanied by an mp3 audio was used to measure CRF, and a measuring tape or medline
was used to measure WHR.
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Procedures

The participants received an explanation beforehand regarding the interventions of each group. Group 1 performed a
training program with a 5-minute warm-up, followed by Tabata-HIIT according to weekly progressivity, and
concluded with a 5-minute cool-down. Group 2 performed a training program with a 5-minute warm-up, followed by
30 minutes of jogging, and concluded with a 5-minute cool-down. The training was conducted repeatedly, twice a
week, over a period of 8 weeks, with a total of 16 sessions.

a. Assessment

CRFis measured as the ratio of maximal oxygen consumption (VO2max). The measuring tool used was the 20-m
SRT or the beep/bleep test. The calculation of VO2max uses the results of the number of shuttles and the maximum
level that the subject can achieve. Participant were considered to have failed or reached their maximum limit when
they were unable to maintain the interval and did not reach the line on time twice in a row. An interpretation of <31
ml/kg/min indicates a low level of fitness. The ratio is obtained through anthropometric measurements by comparing
waist circumference (WR) and hip circumference (HR) using a measuring tape or medline in centimeters. The
interpretation of WHR values >0.85 for women indicates an increased risk of cardiovascular and metabolic diseases.
Sample measurements were conducted before and after the intervention program.

b. Data analysis

This research uses Statistical software SPSS version 25. The characteristics of the research subjects were age, body
mass index (BMI), level of physical activity, and daily consumption. Normality tests were conducted using the
Shapiro-Wilk test, and data homogeneity using Levene’s test. Pre- and post-treatment effects were analyzed using the
Paired Simple T-test or Wilcoxon test. Comparative analysis between groups was performed using the independent
samples t-test or Mann-Whitney U-test. Significant differences were indicated by a p-value <0.05.

3. RESULTS AND DISCUSSION (10 PT)
3.1. Characteristics of research subjects
The characteristics of the research subjects, including age, BMI, level of physical activity, and daily consumption
before the treatment was administered, are presented in Table 1.
Table 1 Characteristics of research subjects

Characteristics Group I (n=10) Group II (n=10) D
Mean+SD Mean+SD

Age (years) 16,7 + 0,483 16,5+ 0,527 0,374
Body Mass Index 24,94 £ 0,2066 24,329 +£0,9755 0,692
(kg/m?)

IPAQ-SF (METs) 489,5 + 94,824 490,8 + 100,544 0,791
Food Recall 24- 2278,48 +479,0363 2429,12 +762,1204 0,880
Hour (kcal)

The data in Table 1 show that the characteristics of the research subjects were equal (p>0.05), including age as
adolescent, overweight BMI, low IPAQ-SF, and FR 24-hour with excessive daily consumption.

The characteristics of the 20 participants are shown in detail in Table 1. The age criteria indicated that both groups
consisted of adolescents, as indicated by the statistical analysis (p>0.05). The average age of Group one is 16.7 and
Group two was 16.5. During adolescence, there is an increase in psychosocial pressure related to physical and
emotional aspects. Adolescent girls are more vulnerable to behavioral changes, such as decreased sleep quality,
increased appetite, especially for sweet foods, and decreased activity in an effort to cope with stress from the
environment or social interactions13.

Based on the analysis results, all research participants had an overweight BMI and showed no significant differences
in BMI characteristics between the groups (p = 0.692). being overweight in adolescence is closely associated with the
occurrence of obesity in adulthood. This has an impact on health, such as an increased risk of degenerative diseases,
hypertension, and metabolic syndrome in adulthood 14.

Physical activity is closely associ ated with being overweight. This is consistent with a literature review conducted by
Banjarnahor, who mentioned that adolescents who only engage in low-level physical activity are six times more at
risk of becoming obesel5. Low daily physical activity results in decreased skeletal muscle activity and metabolic
needs, and this behavior in the long term affects endothelial dysfunction, vascular pressure, left ventricular stiffness,
and blood pressure changes, which ultimately reflect a decrease in CRF16.

Diet is a predictor of being overweight. Excessive consumption of high-carbohydrate and low-nutrient foods often
occurs in adolescents. Snacks often disrupt meal intake owing to their high sugar levels 15. Based on the analysis of
food recall, 24-hour questionnaire data that depicts the diet of individuals in subjects show that both groups have
excessive energy intake with an average of 2278.48 kcal in Group one and 2429.12 kcal in Group two. Diet and
macronutrient proportions affect body composition and metabolism17.

Data analysis showed that the characteristics of the research subjects in both groups were not significantly different.
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Based on this, it can be concluded that both Group one and Group two have similar initial characteristics. The results
obtained after conducting the eight-week training program in both groups were influenced by the treatment applied to
each group.

3.2. Results of the analysis of the improvement in CRF and the decrease in WHR pre and post exercise
Table 2 Results of the analysis of the improvement in CRF and the decrease in WHR pre and post exercise

Group I Groupll
Mean VA D Mean z
(mL/kg/minutes) (mL/kg/minutes)

+=SD +SD
VOomax 23.11+1.127 -2.807 0,005 22.810+1,097 -2.810 0,005
Pretest
VOymax 31.990+1.101 30.450+0,587
Postest

Mean+ SD CI95% P Meanz SD CI95% p
Low Up Low Up

WHR 0.887 +0.024 0.044 0.093 0.000 0.873+£0.025 0,013 0,052 0.004
Pretest
WHR 0.821+£0.015 0.840+ 0.024
Postest

Analysis of the improvement in CRF and the decrease in WHR before and after exercise are shown in Table 2, and
the results of the mean difference test using the Wilcoxon signed-rank test on respiratory fitness showed that there
was significant improvement in CRF (<0.05). Meanwhile, the results of the paired sample t-test showed a significant
decrease in WHR (<0.05).

3.2.1 High Intensity Interval Training (HIIT) Can Improve CRF in Overweight Adolescents in Denpasar

The high-intensity interval training (HIIT) program improved CRF in overweight adolescent girls. The average pre-
test was 23.11 mL/kg/min, which increased in the post-test to 32.00 mL/kg/min (p=0.005). HIIT is programmed
exercise training characterized by physical stress until the body produces an adaptive responsel8. Research has shown
an increase in VO2max in the HIIT Group by 8.89 mL/kg/min (p = 0.001). These results are consistent with those of
Sadeghi, who found that HIIT for a duration of 8 weeks in overweight subjects was able to improve cardiorespiratory
fitness19. The effect depends on the intensity applied, and high intensity is capable of initiating cardiovascular
adaptations.

Increased tolerance to metabolic stress is reflected through changes in the energy metabolism and oxidative capacity
of muscle cells. The intensity and intervals of HIIT create a combination of aerobic and anaerobic exercises that affect
ATP production. The management of carbohydrate and glycogen levels in the body increases as an aerobic response,
accompanied by enhanced ammonia disposal processes and increased tolerance to lactic acid as an anaerobic response.
Regulation of cellular metabolism results in an increase in mitochondrial gene transcription through activation of
PGC-1la, resulting in enhanced mitochondrial protein production. This mechanism increases the production of
mitochondria and is responded to by the body through the increased capacity of muscles to maximally use oxygen 20.
Another study by Cao supports this theory through a similar study on obese subjects, where HIIT showed an increase
in VO2max by 4.5£1.6, from 39.3 mL/kg/min to 43.8 mL/kg/min with a p-value of 0.001 (p<0.05)21. HIIT can
increase stroke volume due to enhanced cardiac contractility and improved skeletal muscle diffusion capacity, thereby
increasing aerobic capacity. An increase in VO2max reflects an improvement in the efficiency of the cardiopulmonary
system and oxygen transport.

3.2.2 High Intensity Interval Training (HIIT) Can Reduce WHR in Overweight Adolescents in Denpasar

The high-intensity interval training (HIIT) exercise program showed a decrease in WHR, indicating a reduction in
cardiometabolic risk among overweight adolescent female students. Group one had a pre-test mean of 0.887, which
decreased to a post-test mean of 0.821 (p=0.000). The results of this study are in line with those of a previous research
conducted by Sun on adolescent subjects22. HIIT with an eight-week program duration showed a significant decrease
in WHR, with a p-value of 0.003 (p<0.05). The decrease in WHR is in line with the reduction in visceral fat, which
correlates with waist circumference. Metabolic adaptation occurs through the reduction of insulin resistance, and a
decrease in visceral fat lowers inflammatory markers, thereby increasing insulin sensitivity.

HIIT with the Tabata technique can increase the total amount and duration of Excess Post-Exercise Oxygen
Consumption (EPOC) during the recovery interval period. An increase in energy expenditure can lead to improved
fat burning efficiency during the recovery period and enhance the basal metabolic rate, contributing to changes in
body composition23. A study conducted by Mohammadi also showed positive results from the influence of HIIT on
WHR. The HIIT group demonstrated significant changes with a p-value of 0.001 (p<0.05). The increase in metabolism
supports the mechanism of increased mitochondrial numbers and catecholamine activity, with B-adrenergic receptors
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subsequently triggering lipolysis to provide free fatty acids as an energy source. The increase in energy expenditure
and decrease in appetite after exercise lead to efficient fat burning, including visceral fat, thereby reducing waist
circumference, followed by WHR24.

3.2.3 Moderate Intensity Continuous Training (MICT) Can Improve CRF in Overweight Adolescents in
Denpasar

The moderate-intensity continuous training (MICT) exercise program showed an increase in CRF among overweight
adolescent girls. Group two showed a pre-test average of 22.81 mL/kg/min, which increased to 32.45 mL/kg/min in
the post-test (P=0.005). This study is in line with the research by Su, which was conducted over eight weeks on obese
adolescents and showed a significant increase in CRF of 3.49+1.53 mL/kg/min (p<0.001)25. This study validated that
MICT results in improvements in endothelial function and vascular elasticity, thereby supporting the optimization of
oxygen transport. During exercise, there is an increase in metabolic needs, and cellular adaptation occurs through
enhanced mitochondrial biogenesis to meet energy demands. An increase in the number and function of mitochondria
supports the body by enhancing oxygen transport to produce ATP26.

In line with the research by Gejl, it has been stated that a moderate-intensity exercise program can lead to an increase
in VO2max27. This can be achieved through adaptive mechanisms, including increased blood volume, heart
dimensions, and heart contractility. In adolescents, the response to increased endurance is shown by enlargement of
the atrial and ventricular dimensions, both of which are closely related to VO2max. Another study by Davis supports
the statement that aerobic exercise can improve CRF in overweight children28. The 40-minute aerobic exercise
program showed a VO2peak result of +2.7 mL/kg/min. The frequency and intensity of consistent exercise are the
main factors supporting changes in metabolic markers that affect circulatory efficiency. Improvements in metabolic
conditions support the enhancement of cardiorespiratory function.

3.2.4 Moderate-Intensity Continuous Training (MICT) Can Reduce WHR in Overweight Adolescents in
Denpasar

The moderate-intensity continuous training (MICT) exercise program showed a decrease in WHR, indicating a
reduction in cardiometabolic risk among overweight adolescent girls. Group two had a pre-test mean of 0.873, which
decreased to a post-test mean of 0.840 (p=0.004). This study is in line with previous research by Song, who stated that
there was a decrease in WHR in the research subjects of obese women29. The underlying reason for this result is an
increase in fat metabolism, which occurs in response to increased respiration and energy supply. The long duration of
MICT, which in this study was conducted for 35 min, is one of the factors contributing to the increase in fat burning
in relation to the body's response in meeting the energy requirements during exercise.

The increase in lipolysis causes a decrease in plasma insulin and catecholamine levels, which are closely related to
exercise intensity. This mechanism results in a better response to the absorption of fatty acids in visceral fat. Visceral
fat tissue is metabolically more active and has higher expression of B-adrenergic receptors than subcutaneous fat.
Thus, the lipolysis response depends on the level of activity, and one way to achieve this is by using MICT30.
Previous research by Martins concluded that there were changes in body composition after MICT. The more
significant reduction in abdominal fat at waist circumference reflects the efficiency of using visceral fat as an energy
source. This makes MICT able to reduce WHR as a reflection of cardiometabolic risk31.

3.3. The results of the analysis of the improvement in CRF and the decrease in WHR between groups
Table 3 Comparison results of the the improvement in CRF and the decrease in WHR between groups

Group I Group 11 V4 D
Mean Median Mean Median
(mL/kg/minutes) (mL/kg/minutes)
+SD +SD
VO;max 31.990+1.101 31.60 30.450+0.5874 30.45 -3.209 0.001
CI195% P
Low Up
WHR 0.821+0.015 0.840+ 0.024 -0.0398  0.0008 0.059

As shown in Table 3, the results of the comparison test using the Mann-Whitney U-test showed significant differences
between groups (p<0.05). It can be concluded that HIIT is better than MICT at improving CRF. The results of the
comparison test using the independent sample t-test showed no significant differences between the groups
(p>0.05).Thus, it can be concluded that HIIT and MICT are equally effective in reducing WHR.

Table 4 Results of daily consumption analysis before and after the training program in group 1
Group I (n=10) Group II (n=10)
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Mean+SD Mean+SD

Before After Before After
Food Recall 24- 2278.48 + 1947.34 + 2429.12 + 1934.93+217.
Hour (kcal) 479.0363 201.4841 762.1204 8387

Based on Table 4, the data show that the research subjects exhibit changes in daily consumption that reflect a decrease
in the amount consumed and changes in diet.

3.3.1 High Intensity Interval Training (HIIT) is More Effective Compared to Moderate-Intensity Continuous
Training (MICT) in Improving CRF in Overweight Adolescents in Denpasar

The results of the statistical analysis showed a significant difference between Group One and Group Two in the
improvement of CRF in overweight adolescents (p=0.001). Therefore, HIIT is better than MICT for improving
cardiorespiratory fitness. Disruption of fat metabolism in overweight adolescents results in higher homocysteine levels
than in the population with normal BMI. As a result, vascular endothelial function decreases, and cardiovascular risk
increases32. This study used the Tabata-type HIIT, which applies high metabolic stress through body weight or a
combination of functional movements, thereby supporting intramuscular coordination and muscle endurance. The
aerobic and anaerobic energy release systems that occur in Tabata-HIIT encourage the body to resynthesize ATP.
Physiologically, an increase in VO2max reflects cardiovascular adaptations, including muscle perfusion efficiency and
improved oxygen transport system capacity. The improvement in physical performance that occurs efficiently and
applicably enhances overall metabolic and CRF33.

In the MICT Group, jogging techniques, which are a conventional form of continuous moderate-intensity exercise,
were used. The technique is a training program that has been commonly performed by research subjects, and the
program lacks any form of progressiveness. Differences in the progressiveness of each intervention can be one of the
factors causing variations in their effects on physiological adaptation. Tabata-HIIT can meet the training principle of
progressive overload, which does not occur in MICT. This is one of the factors that causes differences in physiological
adaptation34.

Findings from several previous studies have shown the effectiveness of HIIT compared to MICT. Research conducted
by Cvetkovi¢ showed a result of p=0.025 in the population of overweight to obese children, whereas Dias reported a
result of p=0.004 in the population of obese children35:36. Both studies reached conclusions that align with the
findings of this research, where HIIT was more effective than MICT in improving cardiorespiratory fitness. The body's
mechanisms of supplying energy during exercise support adaptations in oxygen transport and extraction, cardiac
output, peripheral perfusion, and muscle oxidation capacity, as well as an increase in mitochondrial oxidation capacity,
making HIIT more effective than MICT37.

Psychological changes can support adherence levels as a success factor in an exercise program. Li explained that HIIT
has advantages in movement variation and exercise duration38. The presence of intervals makes the workout more
dynamic and less monotonous than continuous exercise. HIIT can reduce boredom and elicit positive psychological
responses because of the perception of achieving change with short-duration workouts. Positive changes in self-
confidence also occur as a result of achieving desired physical capacity.

Differences in intensity play a crucial role in the post-training program results. This is due to the difference in training
volume in achieving physiological adaptations both centrally (heart function) and peripherally (muscle mitochondrial
function), where MICT with moderate intensity requires a longer program duration than HIIT39. Thus, HIIT is a more
effective training program for overweight adolescents to achieve improvements in cardiorespiratory fitness.

3.3.2 High Intensity Interval Training (HIIT) and Moderate-Intensity Continuous Training (MICT) Are
Equally Effective in Reducing WHR in Overweight Adolescents in Denpasar

The results of the statistical analysis showed no significant difference between Group one and Group two in the
reduction of WHR in overweight adolescents (P=0.059). Therefore, HIIT is as effective as MICT in reducing the
waist-to-hip ratio. Exercise or workout programs are important factors in the process of body composition change
towards weight loss. Regardless of dietary changes, the duration and intensity of exercise significantly influences the
maintenance of muscle mass, which often decreases during weight loss 40.

Total energy expenditure (TEE) comprises several components, including activity energy expenditure (AEE). AEE is
the most variable component of the TEE. Factors that influence AEE include the intensity, duration, and frequency of
activity41. AEE is enhanced through the provision of exercises such as HIIT and MICT, which trigger an EPOC
period as a reaction to the increase in energy expenditure. This mechanism serves as the basis for the influence of
intensity on the rate of fat burning42.

Aerobic and anaerobic exercises support changes in body composition by reducing fat mass and increasing muscle
mass. Short-term HIIT has been proven effective in reducing abdominal fat through increased EPOC as an energy-
fulfillment response. However, various studies have shown that these mechanisms do not affect the reduction in
adipocyte size or weight loss; therefore, changes in body composition are often considered to be insignificant43. MICT
does not induce high metabolic stress; therefore, the physiological response post-exercise is not as pronounced as that
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of HIIT. HIIT and MICT result in changes in mitochondrial function and biogenesis in adipose tissues. Insignificant
differences in adaptation can occur because of achieving equivalent stimulus levels, but with different exercise
durations. This also demonstrates the advantage of HIIT as a training program with a shorter duration, but can achieve
effectiveness equivalent to that of conventional MICT training programs44.

Gongalves states that both intervention groups showed significant changes in body composition, where HIIT and
MICT were equivalent in their effectiveness in reducing abdominal fat45. Another study by Armannia stated that
WHR did not differ significantly (p>0.05) owing to the influence of exercise duration46. Another study by
Rohmansyah showed similar value increases in both groups, both in waist circumference and hip circumference, thus
supporting the assumption that HIIT and MICT have equivalent levels of effectiveness47. Both are capable of reducing
visceral fat levels and improving vascular function through their respective mechanisms to meet the energy supply48.
A further review of the daily consumption of both groups is shown in Table 4, which shows a specific decrease in
daily consumption. This could be an effect of education regarding both the exercise program and BMI status, which
may encourage subjects to improve their diet and support changes in body composition in this study. Based on this
explanation, HIIT and MICT are equally effective exercise programs for overweight adolescents to achieve a reduction
in WHR as an indicator of cardiometabolic risk.

4. CONCLUSION (10 PT)

High-intensity interval training (HIIT) is better than moderate-intensity continuous training (MICT) for improving
CRF in overweight adolescents in Denpasar. However, high-intensity interval training (HIIT) is as effective as
moderate-intensity continuous training (MICT) in reducing waist-to-hip ratio in overweight adolescents. Further
research is recommended with dietary control during the training program through periodic recalls, application of the
progressive overload principle in both interventions, and an extension of the research duration.
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