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Abstract 

High-Intensity Interval Training (HIIT) has gained popularity as an effective 

method to improve cardiovascular fitness, muscular endurance, and overall 

health in youth populations. This study examines the impact of an 8-week HIIT 

program on physical fitness among students aged 12–16 in Austria, Sweden, and 

Spain. Data were collected from 360 students across 12 schools in each country. 

Fitness indicators included VO2 max, body mass index (BMI), and endurance 

test scores. Results show significant improvements in cardiovascular capacity 

and endurance, with modest reductions in BMI. The study highlights the 

potential of integrating structured HIIT programs into school curricula to 

enhance student health and fitness outcomes. 
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Introduction 

Youth physical activity is essential for maintaining health, preventing obesity, 

and promoting lifelong fitness habits. However, sedentary behavior and 

insufficient physical activity remain prevalent among European adolescents. 

High-Intensity Interval Training (HIIT), which alternates periods of intense 

exercise with short recovery periods, has demonstrated efficiency in improving 

cardiovascular fitness and metabolic health in youth populations. 
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This study investigates the effects of a school-based HIIT program on student 

fitness in Austria, Sweden, and Spain, aiming to assess its impact on VO2 max, 

BMI, and endurance performance. 

 

2. Literature Review 

2.1 Benefits of HIIT for Youth 

HIIT improves aerobic and anaerobic capacity, muscular strength, and metabolic 

health. Studies by Buchan et al. (2013) and Racil et al. (2016) show that HIIT 

protocols lasting 6–12 weeks can significantly enhance VO2 max and reduce 

body fat in adolescents. 

 

2.2 School-Based Exercise Programs 

Integrating HIIT into school PE curricula provides structured opportunities for 

all students to engage in effective physical activity. European studies emphasize 

the feasibility, time efficiency, and adaptability of HIIT in school settings 

(Costigan et al., 2015). 

 

2.3 Challenges 

• Variability in student fitness levels 

• Ensuring proper supervision and safety 

• Motivating participation and adherence to high-intensity protocols 

 

3. Methodology 

The study employed a quasi-experimental design: 

• Participants: 360 students (ages 12–16), 120 per country, 50% female, 

50% male 

• Intervention: 8-week HIIT program, 3 sessions per week, 30 minutes per 

session, including running sprints, bodyweight exercises, and circuit 

training 

• Measures: 

o VO2 max (ml/kg/min) 

o BMI (kg/m²) 
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o Endurance test scores (Cooper test – distance covered in 12 minutes) 

Pre- and post-intervention assessments were conducted, and data were analyzed 

using descriptive statistics and paired t-tests. 

 

4. Results 

4.1 Table 1: Fitness Improvements After 8-Week HIIT Program 

Country 
VO2 Max Pre 

(ml/kg/min) 

VO2 

Max Post 

BMI 

Pre 

BMI 

Post 

Endurance 

Distance Pre (m) 

Endurance 

Distance Post (m) 

Austria 42 48 21.5 21.0 1800 1950 

Sweden 41 47 22.0 21.3 1750 1920 

Spain 40 46 22.5 21.8 1720 1880 

 

4.2 Graph (Text-Based Approximation): VO2 Max Improvement 

• Austria: ▓▓▓▓▓ 42 → 48 ml/kg/min 

• Sweden: ▓▓▓▓▓ 41 → 47 ml/kg/min 

• Spain: ▓▓▓▓▓ 40 → 46 ml/kg/min 

 

4.3 Observational Insights 

• Students demonstrated increased motivation and participation during 

HIIT sessions. 

• Improvements were consistent across countries, although baseline fitness 

influenced the magnitude of gains. 

• Teachers reported ease of implementation due to short, structured 

sessions. 

 

5. Discussion 

The findings indicate that school-based HIIT programs effectively enhance 

youth fitness, improving cardiovascular capacity, endurance, and reducing BMI 

modestly. Sweden showed slightly higher gains, possibly due to prior exposure 

to structured PE programs and adherence to HIIT intensity guidelines. 

HIIT offers a time-efficient alternative to traditional PE methods, addressing 

barriers such as limited class time and variable student engagement. Safety and 
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proper supervision are essential to prevent injuries. Furthermore, teacher 

training in HIIT protocols ensures program fidelity and maximizes benefits. 

The results align with prior studies demonstrating that short, high-intensity 

exercise sessions produce significant physiological adaptations in adolescents 

(Buchan et al., 2013; Racil et al., 2016). 

 

6. Conclusion and Recommendations 

HIIT is an effective, scalable method to improve youth fitness in European 

schools. Recommendations include: 

1. Integration into PE Curricula: Implement 2–3 HIIT sessions per week. 

2. Teacher Training: Ensure PE teachers are trained in HIIT design and 

safety. 

3. Monitoring: Track student progress with fitness assessments. 

4. Inclusivity: Adapt intensity for varying fitness levels to ensure 

participation. 

5. Long-Term Adoption: Encourage continuous engagement beyond the 

intervention period. 

Future research should examine long-term effects on health markers, academic 

performance, and psychological outcomes such as motivation and self-efficacy. 
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