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Abstract 
________________________________________________________

This study aims to analyze the effect of HIIT training on triglyceride 

levels in obese adolescents. This study used an experimental method 

with a pretest–posttest control group design. A total of 32 

adolescents with type I obesity (BMI >31–38 kg/m²) were divided 

into an experimental group and a control group. The experimental 

group underwent HIIT training with a ratio of 10 seconds of work 

and 20 seconds of rest for six weeks with a frequency of three times 

per week, while the control group did not receive structured training. 

Blood triglyceride levels were measured using the SD BIOSENSOR 

LipidoCare Analyzer before and after the intervention. Data 

analysis was performed using paired sample t-tests and independent 

sample t-tests with a significance level of 0.05. The results showed 

that HIIT significantly reduced triglyceride levels from 351.1±6.9 

mg/dL to 140.1±2.2 mg/dL (p<0.001). In addition, body mass index 

also decreased significantly from 34.3±0.4 kg/m² to 30.5±0.15 

kg/m² (p=0.012). The greater decrease in triglycerides compared to 

BMI indicates that metabolic improvement can occur more quickly 

than anthropometric changes. It is concluded that HIIT exercise is 

effective in lowering triglyceride levels and improving metabolic 

health in obese adolescents. HIIT can be recommended as an 

efficient and applicable exercise strategy in efforts to prevent 

cardiometabolic risks from adolescence. 
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INTRODUCTION  

This should be brief and indicates 

the aim of the study and the essential 

Obesity rates among children and 

adolescents are rising rapidly and have 

become a global public health issue: since 

1990, the prevalence of overweight 

individuals aged 5–19 years has risen 

from around 8% to ~20% in 2022, with 

hundreds of millions of children and 

adolescents affected (El Meouchy et al., 

2022). In Indonesia, the trend is also 

increasing national survey data reports an 

increase in the prevalence of obesity in the 

adult population, and the rate of 

overweight/obesity in children and 

adolescents remains a national concern, 

with higher prevalence in cities (Monica 

& Hendrianingtyas, 2022). This spiked is 

associated with a diet high in processed 

foods, decreased physical activity, and 

environmental and socioeconomic factors 

(Bacchetti et al., 2024). Due to its long-

term consequences (type 2 diabetes, 

dyslipidemia, cardiovascular disease), 

adolescent obesity requires rapid and 

effective prevention and treatment 

interventions (Gaweł et al., 2024). 

Therefore, research evaluating time-

efficient physical interventions such as 

HIIT is relevant for the context of obese 

adolescents in Indonesia.  

Adolescent obesity was chosen 

because adolescence is a critical window: 

lifestyle habits formed during this period 

tend to continue into adulthood and 

determine the risk of metabolic diseases in 

the future (Powell-Wiley et al., 2021). 

Obese adolescents show a greater risk of 

dyslipidemia (including high triglyceride 

levels), insulin resistance, and increased 

blood pressure factors that accelerate early 

atherosclerosis (Sean Davidson et al., 

2017). Effective interventions in this 

group have the potential to reduce the 

burden of chronic disease in the 

population and reduce long-term 

healthcare costs (Messineo et al., 2024). 

Additionally, many conventional exercise 

interventions require a significant time 

commitment, making short but effective 

protocols such as HIIT a more practical 

solution for school or clinical programs. 

Testing the effects of HIIT on specific 

metabolic parameters (triglycerides) in 

obese adolescents provides direct 

evidence for exercise policy 

recommendations for 

children/adolescents.  

Obesity causes the accumulation of 

adipose tissue fat, particularly visceral fat, 

which is metabolically active and releases 

pro-inflammatory adipokines (e.g., TNF-

α, IL-6) and decreases adiponectin 

(Ouerghi et al., 2022; Rusip & Suhartini, 

2020). This mild chronic inflammation 

disrupts insulin signaling, causing insulin 

resistance in peripheral tissues (skeletal 

muscle, liver, adipose tissue) 

(Nedunchezhiyan et al., 2022). Insulin 

resistance causes the liver to increase de 

novo lipogenesis and decrease fatty acid 

oxidation, resulting in increased 

production of triglyceride-rich very-low-

density lipoprotein (VLDL) (Feng et al., 

2024). In addition, uncontrolled lipolysis 

of adipocytes releases free fatty acids into 

the circulation, which are taken up by the 

liver and esterified into triglycerides, 

contributing directly to 

hypertriglyceridemia (Powell-Wiley et al., 

2021). Changes in enzyme composition 

(e.g., increased DGAT activity, decreased 
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LPL in peripheral tissues) also worsen the 

lipid profile (Louzada Júnior et al., 2020). 

The combination of insulin resistance, 

inflammation, and adipose dysfunction 

explains why obesity is closely associated 

with an atherogenic lipid profile, including 

high triglyceride levels (Koskinas et al., 

2024). 

Elevated triglyceride levels in 

adolescents are associated with 

components of metabolic syndrome and 

predict cardiometabolic risk in adulthood. 

Reductions in triglycerides through non-

pharmacological interventions (e.g., 

exercise) are often accompanied by 

improvements in other lipoprotein 

profiles (HDL, small-dense LDL) and 

vascular function (Louzada Júnior et al., 

2020). Therefore, triglycerides are a 

relevant outcome for assessing the 

effectiveness of lifestyle interventions in 

obese adolescents—especially when the 

research objective is to capture metabolic 

changes that occur before significant 

changes in body weight (Setyawati & 

Lasroha, 2021). Measuring triglycerides 

provides actionable mechanistic and 

clinical information for public health 

recommendations. 

HIIT (High-Intensity Interval 

Training) is an exercise method that 

combines short periods of high intensity 

(e.g., >85–90% HRmax) with periods of 

active or passive recovery (Gaweł et al., 

2024). From a metabolic perspective, 

HIIT increases skeletal muscle oxidative 

capacity (mitochondriogenesis), 

increases oxidative enzyme activity, and 

improves glucose utilization and lipid 

oxidation during and after sessions 

(Lelou et al., 2022). These adaptations 

reduce intracellular lipid accumulation, 

improve insulin sensitivity, and decrease 

hepatic VLDL production—pathways 

that can all lower systemic triglyceride 

levels. Additionally, HIIT increases post-

exercise oxygen consumption (EPOC), 

which prolongs the increase in energy 

expenditure after exercise and can 

contribute to an energy deficit despite 

shorter exercise duration compared to 

continuous moderate exercise (ÖZHAN 

& YÜKSEL, 2022). 

Within the context of adolescent 

obesity, HIIT is particularly appealing 

due to its time efficiency and ability to 

improve program adherence (easily 

implemented in schools or group 

programs). Meta-analytic evidence and 

RCT studies in adolescents and adults 

show that HIIT can improve body 

composition, cardiovascular capacity, 

and several lipid parameters (including a 

reduction in triglycerides in some studies) 

(Murillo et al., 2022). However, 

heterogeneous results effects on 

triglycerides depend on intervention 

duration, frequency, dietary control, and 

sample characteristics highlight the need 

for controlled studies in local obese 

adolescent populations to determine 

optimal protocol parameters. 

 

METHODS  

We used an experimental method 

with a quantitative descriptive approach to 

examine the effect of High-Intensity 

Interval Training (HIIT) on triglyceride 

levels. The research design used was a 

pretest–posttest control group design, 

which allowed researchers to compare 

changes in triglyceride levels before and 

after treatment in the experimental group 

and compare them with the control group. 
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This approach was chosen to identify the 

causal effects of HIIT on metabolic 

parameters. Research was conducted 

during a six-week intervention period. 

Each subject underwent initial and final 

measurements to ensure changes occurred 

due to treatment. With this design, the 

internal validity of the study was 

optimally maintained. 

 

Participants  

The participants in this study were 

adolescents with type I obesity who met 

the body mass index (BMI) criteria of >31 

kg/m² to 38 kg/m². A total of 32 

participants were involved, selected based 

on predetermined inclusion and exclusion 

criteria. All participants were in good 

general health and had no history of severe 

metabolic diseases or cardiovascular 

disorders. The sample was then divided 

evenly into two groups, namely the 

experimental group and the control group, 

each consisting of 16 people. The 

experimental group received HIIT 

training, while the control group did not 

receive structured training. All 

participants received an explanation of the 

research procedure prior to 

implementation. Participation was 

voluntary with written informed consent. 

 

Sampling Procedures  

Sampling techniques in this study 

used purposive sampling, which is the 

selection of samples based on specific 

criteria relevant to the research objectives. 

These criteria included type I obesity 

status, a predetermined BMI range, and 

willingness to participate in the entire 

research process. This technique was 

chosen to ensure the homogeneity of the 

research subjects' characteristics. Once 

selected, the samples were divided into 

control and experimental groups 

proportionally. This approach aimed to 

minimize bias and increase the validity of 

the research results. 

 

Materials and Apparatus  

This study used exercise 

equipment and physiological parameter 

measurement tools as its main materials. 

The HIIT exercise program was designed 

using a work-rest ratio of 10 seconds of 

high-intensity activity (on) and 20 seconds 

of recovery (off). The exercises were 

carried out for six weeks at a frequency of 

three sessions per week. Each training 

session was supervised by researchers to 

ensure that the intensity and duration of 

the training were in accordance with the 

protocol. In addition, a stopwatch and 

exercise control sheet were used to 

monitor participant compliance. All 

training procedures were carried out under 

relatively uniform environmental 

conditions. 

Blood triglyceride levels were 

measured using the SD BIOSENSOR 

LipidoCare Analyzer, which is a portable 

point-of-care testing device. This device 

was used with special triglyceride reagent 

strips according to the manufacturer's 

standards. Blood samples were collected 

from capillaries using disposable sterile 

lancets. This device was chosen because it 

is accurate, practical, and suitable for field 

research. In addition, alcohol swabs, 

sterile cotton, and medical gloves were 

used to maintain the sterility and safety of 

the blood collection procedure. 

 

Procedures  



Copyright © 2025 Prasetyo, et al  / Kinestetik : Jurnal Ilmiah Pendidikan Jasmani  

9 (4) (2025) 

 

 1018 

Research procedures began with 

initial measurements (pretest) of 

triglyceride levels in all participants 

before the intervention was given. Blood 

samples were taken in the morning with 

participants fasting for at least 8 hours. 

After the initial measurements, the 

experimental group underwent a six-

week HIIT exercise program three times 

a week, using a pattern of 10 seconds on 

and 20 seconds off. Meanwhile, the 

control group did not follow a structured 

exercise program and carried out their 

daily activities as usual. When the 

intervention period was over, all 

participants underwent another 

triglyceride level measurement (posttest) 

using the same procedure as the initial 

measurement. The pretest and posttest 

data were then recorded and analyzed to 

see the changes in triglyceride levels 

resulting from the HIIT exercise 

treatment. 

 

Design or Data Analysis  

Statistical analysis in this study 

was performed using an inferential 

statistical approach with a significance 

level set at 0.05. Triglyceride levels were 

first tested for normality using the 

Shapiro–Wilk test to ensure compliance 

with the assumption of normal 

distribution. If the data were normally 

distributed, the analysis was continued 

with a paired sample t-test to determine the 

difference in triglyceride levels before and 

after treatment in each group. Next, an 

independent sample t-test was used to 

compare the difference in triglyceride 

levels between the experimental group and 

the control group.  

 

RESULT (Times New Roman 12) 

The results of the study show a 

significant reduction in triglyceride levels 

and body mass index (BMI) after HIIT 

training. The average triglyceride level 

decreased from 351.1±6.9 mg/dL in the 

pretest to 140.1±2.2 mg/dL in the posttest. 

This reduction indicates a clinically and 

statistically significant change.  

Table 1. Pre-Post Test  

* Significantly different; Triglycerides (p=0.000), Body Mass Index 

(p=0.012). 
Additionally, BMI values also 

decreased from 34.3±0.4 kg/m² to 

30.5±0.15 kg/m² after the intervention 

period. The asterisk (*) in the data 

indicates that the difference is statistically 

significant. These results indicate that six 

weeks of HIIT exercise has a positive 

impact on improving the metabolic 

parameters and anthropometric status of 

the study subjects. 

 

DISCUSSION  

An interesting finding of this study 

is that triglyceride levels decreased 

significantly more than BMI. This finding 

indicates that lipid metabolism can 

improve independently of significant 

weight loss. Physiologically, this suggests 

that HIIT training first affects metabolic 

pathways such as fatty acid oxidation, 

insulin sensitivity, and lipolytic enzyme 

activity before being reflected in 

anthropometric changes (Chinasho et al., 

2023). It is important because it 

challenges the paradigm that weight loss 

is the only indicator of the success of an 

exercise intervention (McCrary & 

 Pre Post 

Triglyserida 351.1+6.9 140.1+2.2 

BMI 34.3+0.4 30.5+0.15 



Copyright © 2025 Prasetyo, et al  / Kinestetik : Jurnal Ilmiah Pendidikan Jasmani  

9 (4) (2025) 

 

 1019 

Altenmüller, 2021). For obese 

adolescents, these results offer hope that 

health benefits can be achieved even if 

weight loss is not optimal. Thus, the focus 

of interventions can be directed toward 

improving metabolic health. This is an 

important conceptual contribution to 

adolescent exercise physiology. 

Relatively smaller decreases in 

body mass index (BMI) compared to 

triglyceride levels in this study can be 

explained by differences in the body's 

metabolic and physiological responses to 

HIIT training. Physiologically, HIIT 

provides a high-intensity stimulus that 

rapidly triggers metabolic adaptations at 

the cellular and tissue levels, particularly 

in skeletal muscle and liver (Bartoloni et 

al., 2024). High-intensity exercise 

increases the activation of AMP-activated 

protein kinase (AMPK) and peroxisome 

proliferator-activated receptor gamma 

coactivator-1α (PGC-1α), which play an 

important role in increasing fatty acid 

oxidation and mitochondrial biogenesis 

(Brooks, 2020). These adaptations 

directly accelerate the utilization of 

triglycerides and free fatty acids as 

energy sources, resulting in a significant 

decrease in triglyceride levels in the 

bloodstream, even before significant 

changes in body mass occur (Stadler et 

al., 2021). 

Metabolically, triglyceride 

reduction occurs relatively quickly 

because HIIT increases the activity of 

lipoprotein lipase (LPL) in skeletal 

muscle tissue, which hydrolyzes 

triglycerides in lipoproteins into free fatty 

acids for use as energy (Alarcón-Gómez 

et al., 2021). Additionally, HIIT reduces 

the production of very-low-density 

lipoprotein (VLDL) in the liver through 

improved insulin sensitivity and a 

decrease in the flow of free fatty acids 

from adipose tissue to the liver (Ahmad et 

al., 2023). This pathway is functional-

metabolic and responsive to short-term 

exercise stimuli, so changes in 

triglyceride levels can occur within 

weeks (Lopez-Jimenez et al., 2022). In 

contrast, a decrease in BMI reflects 

changes in fat mass and/or total body 

mass that require a cumulative energy 

deficit over a longer period of time. 

Physiologically, changes in BMI 

are also influenced by neuromuscular and 

hormonal adaptations resulting from HIIT 

training (Sean Davidson et al., 2017). 

High-intensity exercise can increase 

skeletal muscle mass or at least maintain 

it, through activation of the mTOR 

pathway and increased recruitment of type 

II muscle fibers (Bartoloni et al., 2024; 

Jaakonmäki et al., 2022). This condition 

causes total body weight not to decrease 

drastically even though there is a decrease 

in body fat, so the decrease in BMI 

appears smaller (Shireesha & Obulesu, 

2022). Additionally, hormonal responses 

such as increased growth hormone and 

catecholamines during HIIT accelerate 

lipolysis without immediately causing 

significant weight loss (Zhu et al., 2024). 

Thus, BMI as a global anthropometric 

indicator is less sensitive to detecting 

short-term changes in body composition. 

. 

CONCLUSION  

High-Intensity Interval Training 

(HIIT) exercises with a ratio of 10 

seconds of work and 20 seconds of rest 

conducted over six weeks significantly 

reduced triglyceride levels and body mass 
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index in obese adolescents. The greater 

reduction in triglyceride levels compared 

to BMI reduction indicates that HIIT 

provides faster metabolic adaptation than 

anthropometric changes. These findings 

confirm that HIIT is an effective, time-

efficient, and applicable exercise 

intervention for improving metabolic 

health and reducing cardiometabolic risk 

in obese adolescents. 
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