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ABSTRACT 

Background. The global prevalence of overweight and obesity among children and adolescents has 

increased markedly in recent decades and represents a major public health concern. High-intensity interval 

training (HIIT) has emerged as a time-efficient exercise strategy that may improve cardiorespiratory fitness 

(CRF) and cardiometabolic health. However, its effectiveness in youth with overweight or obesity is still 

not fully understood. 

Methods. A narrative literature review was conducted to examine the effects of HIIT on CRF and body 

mass index (BMI) in children and adolescents with overweight or obesity. PubMed, Embase, Google 

Scholar, and Web of Science were searched for studies published between June 2016 and March 2026. 

Eligible studies included structured multi-session HIIT interventions lasting at least four weeks in 

participants aged 6–18 years. Primary outcomes were CRF and BMI. Due to heterogeneity in study design 

and protocols, findings were synthesized narratively. 

Results. Nine intervention studies met the inclusion criteria. Most studies (7 of 9) reported improvements 

in cardiorespiratory fitness, including increases in VO₂max, VO₂peak, maximal aerobic speed, or shuttle-

run performance after 8–12 weeks of HIIT. Effects on BMI and body composition were less consistent. 

Approximately half of the studies observed reductions in BMI or BMI z-score, though not consistently 

greater than those seen with moderate-intensity continuous training or lifestyle interventions. Some studies 

also reported improvements in cardiometabolic markers such as blood pressure and metabolic parameters. 

Conclusion. HIIT appears to be an effective and time-efficient strategy for improving cardiorespiratory 

fitness in children and adolescents with overweight or obesity. Although its impact on BMI is less 

consistent, HIIT may still contribute to improved cardiometabolic health and promote physical activity in 

youth. 

Keywords: High-intensity interval training, cardiorespiratory fitness, body mass index, childhood obesity, 

adolescents, pediatric exercise, cardiometabolic health 
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1. Introduction 

Overweight and obesity represent major global health challenges affecting millions of people 

worldwide, particularly children and adolescents1. According to the World Health Organization 

(WHO), the prevalence of pediatric overweight and obesity has increased substantially over 

recent decades2. In 2022, more than 390 million children and adolescents aged 5–19 years were 

overweight, with the global prevalence rising from 8% in 1990 to 20% in 20223. This alarming 

trend is associated with significant long-term health consequences, including an increased risk 

of cardiovascular disease, type 2 diabetes, and other cardiometabolic disorders later in life4,5. 

Structured exercise programs have been shown to improve physical fitness and 

cardiorespiratory function in adolescents, highlighting the importance of regular physical 

activity for youth health.6 

Cardiorespiratory fitness (CRF) is a key indicator of cardiovascular health and an important 

predictor of future morbidity and mortality. In pediatric populations, low CRF and elevated 

body mass index (BMI) are strongly associated with adverse cardiometabolic profiles and 

reduced quality of life. Consequently, improving CRF and reducing excess body weight have 

become important targets in interventions addressing pediatric overweight and obesity7. 

Physical activity is widely recognized as a fundamental component of obesity management8–10. 

However, traditional moderate-intensity continuous training (MICT) may present practical 

limitations in youth populations, including time constraints and reduced motivation11,12. High-

intensity interval training (HIIT), which involves repeated short bouts of vigorous exercise 

interspersed with recovery periods, has emerged as a time-efficient and potentially engaging 

alternative13–15. 

Evidence from adult populations suggests that HIIT can elicit significant improvements in CRF 

and cardiometabolic health, sometimes comparable to or greater than those observed with 

MICT16–18. In recent years, an increasing number of randomized controlled trials have examined 

the effects of HIIT in children and adolescents with overweight or obesity across school, clinical, 

and lifestyle intervention settings14,19,20. Although several meta-analyses have reported 

beneficial effects of HIIT on CRF in pediatric populations, findings regarding its impact on 

BMI and other metabolic outcomes remain inconsistent21,22. 

Therefore, the aim of this review is to summarize and critically evaluate current evidence on 

the effects of high-intensity interval training on cardiorespiratory fitness and body mass index 

in children and adolescents with overweight or obesity, with additional consideration of 

selected metabolic outcomes. 
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2. Methods 

Search Strategy 

A literature search was conducted to identify studies examining the effects of high-intensity 

interval training (HIIT) on cardiorespiratory fitness (CRF) and body mass index (BMI) in 

children and adolescents with overweight or obesity. The PubMed, Embase, Google Scholar, 

and Web of Science databases were searched for articles published between June 2016 and 

March 2026. 

Search terms included combinations of the following keywords and their synonyms: “high-

intensity interval training,” “HIIT,” “children,” “adolescents,” “youth,” “overweight,” “obesity,” 

“body mass index,” “BMI,” “cardiorespiratory fitness,” “CRF,” “cardiometabolic health,” and 

“randomized controlled trial.” Reference lists of relevant articles, including meta-analyses and 

randomized controlled trials, were also screened to identify additional studies. 

Eligibility Criteria 

Studies were eligible if they included children or adolescents aged 6–18 years with overweight 

or obesity and evaluated structured multi-session HIIT interventions lasting at least four weeks. 

Acceptable comparators included no-exercise control, observation, lifestyle intervention 

without HIIT, moderate-intensity continuous training (MICT), moderate-intensity interval 

training (MIIT), sprint interval training (SIT), or other active exercise interventions. 

Primary outcomes of interest were CRF and BMI or BMI z-score. Studies reporting closely 

related anthropometric, cardiovascular, endothelial, or metabolic outcomes were also 

considered when they contributed to the interpretation of HIIT efficacy. Only articles published 

in English were included. Studies were excluded if they lacked a comparative group, involved 

only acute exercise protocols, or did not include repeated HIIT sessions. 

Study Selection 

Titles and abstracts were screened for relevance, and potentially eligible full-text articles were 

reviewed according to predefined inclusion criteria. Studies were categorized into three groups: 

primary effectiveness evidence, supportive evidence, and contextual evidence. 

Primary effectiveness evidence consisted of intervention studies, predominantly randomized 

controlled trials, directly evaluating HIIT in children and adolescents with overweight or 

obesity. Supportive evidence included studies focusing on related outcomes such as vascular 

function, bone outcomes, liver fat, enjoyment, or feasibility. Contextual evidence consisted of 

systematic reviews and meta-analyses used to support interpretation of the primary findings. 

The study selection process is presented in the PRISMA flow diagram (Figure 1). 
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Data Extraction 

Data extracted from the included studies comprised participant characteristics, intervention 

duration, HIIT protocol characteristics, comparator conditions, and outcomes related to CRF, 

BMI, body composition, and selected cardiometabolic markers. 

Due to substantial heterogeneity in participant age, sex distribution, training modality, 

comparator conditions, and outcome assessment, findings were synthesized narratively rather 

than pooled in a new meta-analysis. 

 

 

Figure 1. PRISMA flow diagram illustrating the study selection process for the included 

studies. 

3. Results 

Study Characteristics: 

The database search identified 1,541 records. After removing duplicates and screening titles 

and abstracts, 43 full-text articles were assessed for eligibility. A total of nine studies met the 

inclusion criteria19,23–30. 

The primary evidence base consisted of nine intervention studies evaluating HIIT in children 

and adolescents with overweight or obesity. Most studies employed randomized controlled 

designs and were conducted in school-based, clinical, or community settings. Sample sizes 

ranged from approximately 30 participants in tightly controlled trials to more than 170 
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participants in pragmatic intervention studies. Intervention duration typically ranged from 

6 to 12 weeks, although some studies lasted up to 16 weeks19,23–30. 

Detailed characteristics of the included studies, including participant demographics, HIIT protocol features, 

comparator interventions, and reported outcomes, are summarized in Table 1. 

 

Table 1. Characteristics of included HIIT intervention studies in children and 

adolescents with overweight or obesity. 

Study Country Participants 
Study 

Design 

HIIT 

Protocol 

Compar

ator 

Dura

tion 
Main Outcomes 

Racil et al. Tunisia 

Adolescent 

girls with 

obesity (n≈33) 

RCT 

Running-

based HIIT 

intervals 

MIIT 
9 

weeks 

↑ MAS,  

↓ BMI,  

↓ body fat 

Racil et al. Tunisia 

Overweight/o

bese 

adolescent 

females 

(n≈38) 

RCT 

HIIT 

intervals at 

high 

intensity 

MIIT + 

control 

12 

weeks 

↓ BMI z-score,  

↓ waist 

circumference,  

↑ MAS 

HIIT vs MICT 

vascular study 
China 

Adolescent 

boys with 

obesity 

RCT 

HIIT 

running 

intervals 

MICT 
8 

weeks 

↑ VO₂peak,  

↑ endothelial 

function 

HIIT in PE 

classes 

School 

setting 

Overweight 

adolescents 
RCT 

HIIT 

integrated 

into PE 

sessions 

SIT / 

control 

8 

weeks 

↑ VO₂max,  

↓ fat mass 

Cycling HIIT 

study 

Clinical 

setting 

Adolescents 

with obesity 
RCT 

HIIT 

cycling 

intervals 

MICT 
16 

weeks 

↓ BMI,  

↓ fat mass 

Diet-supported 

HIIT trial 
China 

Adolescents 

with 

overweight/ 

obesity 

RCT 

HIIT + 

dietary 

guidance 

Control 
9 

weeks 

↓ BMI,  

↓ body fat 
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Study Country Participants 
Study 

Design 

HIIT 

Protocol 

Compar

ator 

Dura

tion 
Main Outcomes 

Small-sided 

games HIIT 

School/ 

community 
Adolescents 

Controlled 

trial 

HIIT + 

small-

sided 

soccer 

games 

HIIT 

alone 

6 

weeks 

↑ CRF,  

↓ cardiometabolic 

risk markers 

Danish 

pragmatic trial 
Denmark 

Children with 

obesity 

(n≈173) 

RCT 

HIIT 

added to 

lifestyle 

program 

Lifestyle 

treatment 

12 

weeks 

No additional BMI 

reduction 

Liver-focused 

HIIT trial 

Clinical 

setting 

Adolescents 

with obesity 

Controlled 

trial 

Short-term 

HIIT 

protocol 

Control 
4 

weeks 

Improvements in 

metabolic markers 

 

Effects of HIIT on Cardiorespiratory Fitness (CRF): 

Across the included studies, improvements in cardiorespiratory fitness were reported in the 

majority of intervention trials (7 of 9 studies) evaluating HIIT in children and adolescents with 

overweight or obesity. Most interventions lasting 8–12 weeks reported significant 

improvements in aerobic capacity measured by VO₂max, VO₂peak, maximal aerobic speed 

(MAS), or shuttle-run performance. 

In several trials, HIIT produced improvements in CRF that were comparable to or greater than 

those observed with traditional moderate-intensity continuous training. These findings suggest 

that HIIT may represent an effective and time-efficient strategy for improving aerobic fitness 

in youth populations with excess body weight15,19,24,26,28–30. 

Effects of HIIT on BMI and Body Composition 

The impact of HIIT on BMI and related anthropometric outcomes was less consistent than its 

effect on CRF. Reductions in BMI or BMI z-score were reported in approximately half of the 

included studies, although these effects were not consistently greater than those observed with 

moderate-intensity continuous training or lifestyle interventions. 

However, superiority of HIIT over comparator exercise interventions was not consistently 

observed. In some randomized trials, HIIT and MICT produced similar reductions in body 

weight and BMI. Likewise, pragmatic intervention studies integrating HIIT within 
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multidisciplinary lifestyle treatment did not demonstrate significantly greater reductions in BMI 

z-score compared with standard lifestyle treatment alone. 

These findings suggest that although HIIT may contribute to improvements in body 

composition, its isolated impact on BMI appears modest and variable19,24,28,29,31. 

Additional Cardiometabolic and Vascular Outcomes 

Beyond CRF and BMI, several studies reported improvements in additional cardiometabolic 

indicators following HIIT interventions. These included reductions in waist circumference, 

improvements in body fat percentage, favorable changes in systolic blood pressure, and 

improvements in vascular function and endothelial markers. 

Some studies also reported improvements in metabolic parameters, including lipid profile, 

fasting glucose, insulin resistance indices, and inflammatory markers. Interventions combining 

HIIT with dietary modification or lifestyle counseling tended to demonstrate broader metabolic 

benefits compared with exercise-only protocols23–25,29,30. 

Supportive and Contextual Evidence 

Evidence from systematic reviews and meta-analyses further supports the effectiveness of HIIT 

in youth populations with overweight or obesity. These syntheses consistently report 

significant improvements in cardiorespiratory fitness, with moderate effects on body 

composition and cardiometabolic risk markers. Across studies, the most consistent 

improvements were observed in aerobic capacity, whereas changes in BMI and other 

anthropometric outcomes were generally smaller and more heterogeneous14,21,32. 

Overall Evidence Synthesis 

Taken together, the available literature suggests that HIIT is a feasible and effective strategy 

for improving cardiorespiratory fitness in children and adolescents with overweight or obesity. 

Improvements in BMI and body composition are also reported but appear less consistent and 

may depend on intervention duration, comparator conditions, and whether HIIT is combined 

with broader lifestyle interventions.19,22,24,26,28–30. 

4. Discussion 

The present narrative review summarized current evidence on the effects of high-intensity 

interval training on cardiorespiratory fitness and body mass index in children and adolescents 

with overweight or obesity. The findings suggest that HIIT represents a feasible and effective 

strategy for improving aerobic fitness in this population. 

Across the included intervention studies, HIIT consistently resulted in improvements in CRF, 

whereas its effects on BMI and other anthropometric outcomes were less consistent. 



10 

Improvements in aerobic capacity were reported in most studies and were measured using 

indicators such as VO₂max, VO₂peak, or maximal aerobic speed. 

Several physiological mechanisms may explain the positive effects of HIIT on cardiorespiratory 

fitness. High-intensity exercise stimulates central and peripheral cardiovascular adaptations, 

including increased stroke volume, improved mitochondrial function, enhanced oxidative 

enzyme activity, and greater capillary density in skeletal muscle. These adaptations contribute 

to improved oxygen delivery and utilization during exercise, which may explain the consistent 

improvements in CRF observed across HIIT interventions in youth populations. 

The variability in BMI-related outcomes may be explained by differences in intervention 

duration, training protocols, dietary control, and participant characteristics. Interventions 

combining HIIT with dietary or lifestyle modifications tended to demonstrate more pronounced 

improvements in anthropometric outcomes. 

Beyond CRF and BMI, several studies reported improvements in cardiometabolic health 

indicators, including blood pressure, vascular function, lipid profile, insulin sensitivity, and 

inflammatory markers. These findings highlight the potential of HIIT to improve multiple 

aspects of cardiometabolic health even in the absence of large reductions in body weight. 

From a public health perspective, HIIT may represent a practical strategy to address low levels 

of physical activity among children and adolescents. The relatively short duration of HIIT 

sessions may improve adherence compared with traditional endurance training. In addition, 

HIIT protocols can be easily implemented in school settings, making them a potentially 

valuable component of school-based physical activity programs targeting pediatric overweight 

and obesity. 

Limitations 

Several limitations of the present review should be acknowledged. First, the number of 

available randomized controlled trials investigating HIIT in children and adolescents with 

overweight or obesity remains relatively limited. Second, substantial heterogeneity was 

observed in intervention protocols, participant characteristics, and outcome measures across 

studies. Third, the duration of most interventions was relatively short, typically ranging from 6 

to 12 weeks, which may limit conclusions regarding the long-term effects of HIIT. Finally, the 

narrative review design does not allow for quantitative synthesis of results, which may limit the 

ability to estimate pooled effect sizes. 
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5. Conclusion 

In conclusion, current evidence suggests that high-intensity interval training is an effective and 

time-efficient strategy for improving cardiorespiratory fitness in children and adolescents with 

overweight or obesity. Although improvements in BMI and body composition are less 

consistent, HIIT may still contribute to meaningful improvements in cardiometabolic health. 

Given its relatively short duration and adaptability to school or community settings, HIIT may 

therefore represent a promising strategy for promoting physical activity and improving 

cardiometabolic health outcomes in youth populations with excess body weight. 
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