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Abstract: Background: Structured cardiovascular endurance training has been shown to significantly improve aerobic capacity and 

recovery parameters in competitive football players. However, limited evidence exists comparing the relative effectiveness of high-

intensity interval training (HIIT) and continuous aerobic training (CAT) on cardiovascular fitness and fatigue resistance in football-

specific contexts. Objective: To compare the effects of HIIT and CAT on VO₂max, heart rate recovery, and fatigue resistance in 

competitive football players. Methods: Thirty competitive male football players (18–25 years) were randomly allocated into two groups: 

HIIT group (n = 15) and CAT group (n = 15). Both groups trained for 6 weeks, 4 sessions per week. VO₂max, heart rate recovery, and 

repeated sprint ability were assessed pre- and post-intervention. Results: Both groups demonstrated significant improvements in VO₂max 

and heart rate recovery (p < 0.05). However, the HIIT group showed significantly greater improvements in VO₂max and fatigue 

resistance compared to the CAT group (p < 0.01). Conclusion: While both training modalities enhance cardiovascular fitness, HIIT 

produces superior improvements in aerobic capacity and fatigue resistance in competitive football players. 
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1. Introduction 
 

Football performance depends on the ability to repeatedly 

perform high-intensity actions interspersed with brief 

recovery periods. Aerobic fitness plays a crucial role in 

sustaining performance, enhancing recovery, and delaying 

fatigue during match play. 

 

Recent evidence, including structured endurance training 

interventions, has demonstrated significant improvements in 

aerobic capacity and cardiovascular efficiency in football 

players. However, endurance training methods vary 

considerably, with HIIT and continuous aerobic training 

(CAT) being the most commonly employed approaches. 

 

HIIT is characterized by short bursts of high-intensity 

exercise followed by recovery periods, closely mimicking 

the physiological demands of football. In contrast, CAT 

involves prolonged exercise at moderate intensity and is 

traditionally used to enhance aerobic base fitness. 

 

Given the differing physiological demands and adaptations 

associated with these methods, a direct comparison is 

essential to guide evidence-based conditioning practices in 

football. 

 

2. Objectives 
 

Primary Objective 

• To compare the effects of HIIT and CAT on aerobic 

capacity (VO₂max) in competitive football players. 

 

 

 

Secondary Objectives 

• To compare changes in heart rate recovery between 

groups 

• To evaluate fatigue resistance using repeated sprint 

performance 

 

3. Research Methodology 
 

Study Design 

Randomized comparative experimental study. 

 

Participants 

Thirty competitive male football players aged 18–25 years. 

 

Inclusion Criteria 

• Minimum 2 years of competitive football experience 

• Regular training ≥4 sessions/week 

• Medically fit 

 

Exclusion Criteria 

• Recent musculoskeletal injury 

• Participation in additional endurance programs 

 

Intervention Protocol 

Duration: 6 weeks 

Frequency: 4 sessions/week 

 

Group A – HIIT 

• Intensity: 85–95% HRmax 

• Protocol: 4–6 × 3-minute intervals 

• Recovery: 2 minutes active recovery 
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Group B – Continuous Aerobic Training 

• Intensity: 65–75% HRmax 

• Duration: 30–40 minutes continuous running 

 

Outcome Measures 

• VO₂max 

• Heart rate recovery (1 minute post-exercise) 

• Repeated sprint ability (fatigue index) 

 

Statistical Analysis 

Paired t-test for within-group analysis and independent t-test 

for between-group comparison. 

Significance set at p < 0.05. 

 

4. Results 

 

Table 1: Comparison of Cardiovascular Fitness and Fatigue Resistance parameters between HIIT and Continuous Aerobic 

Training Groups 

Outcome Measure 
HIIT Pre  

(mean+ SD) 

HIIT Post 

(mean+ SD) 

CAT Pre 

(mean+ SD) 

CAT Post 

(mean+ SD) 

p-Value 

(between groups) 

V02max (ml.kg-1min-1) 48.5+ 3.4 54.1+ 3.6 48.3 + 3.6 51.0 + 3.5 <0.01** 

Heart Rate Recovery (beats/ min) 25.1 + 4.0 33.5+ 4.3 24.8 + 4.1 29.2 + 4.0 <0.05* 

Fatigue Index (%) 14.8 + 2.1 10.2+ 1.9 14.6 + 2.3 12.9+ 2.0 <0.01** 
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Both groups demonstrated significant improvements in 

VO₂max and heart rate recovery following training. 

 

VO₂max 

• HIIT group showed significantly greater improvement 

compared to CAT (p < 0.01) 

 

 

Heart Rate Recovery 

• Both groups improved significantly 

• Greater improvement observed in HIIT group (p < 0.05) 

 

Fatigue Resistance 

• HIIT group demonstrated significantly lower fatigue 

index values post-training (p < 0.01) 
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5. Discussion 
 

The findings of this study indicate that both HIIT and 

continuous aerobic training are effective in improving 

cardiovascular fitness in competitive football players. 

However, HIIT resulted in superior improvements in 

VO₂max and fatigue resistance. 

 

These results complement previous findings demonstrating 

the effectiveness of structured cardiovascular endurance 

training by further identifying HIIT as a more efficient 

modality for football-specific conditioning. The intermittent 

nature of HIIT closely replicates match demands, leading to 

enhanced physiological adaptations relevant to football 

performance. 

 

6. Conclusion 
 

HIIT is more effective than continuous aerobic training in 

improving aerobic capacity, heart rate recovery, and fatigue 

resistance in competitive football players. Conditioning 

programs should prioritize high-intensity interval-based 

strategies for optimal performance enhancement. 

 

7. Clinical Implications 
 

• Guides sports physiotherapists and conditioning 

coaches 

• Supports HIIT-based football conditioning 

• Enhances match-specific endurance and recovery 

 

8. Limitations 
 

• Small sample size 

• Short intervention duration 

• Male participants only 

 

 

 

9. Future Recommendations 
 

• Inclusion of female athletes 

• Longitudinal studies 

• Integration with neuromuscular and strength training 
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