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Abstract

This study investigates the efficacy of an eight-week High-Intensity Interval Training (HIIT) protocol
compared to moderate-intensity continuous training (MICT) on maximum oxygen uptake (VO2max) and
body composition metrics among male youth football athletes. Thirty-four participants (N = 34, age 17.2 +
1.1 years) were randomly assigned to either a HIIT group (4 x 4 min intervals at 90-95% maximum heart
rate) or a MICT group (45 minutes continuous running at 65—-75% maximum heart rate) performed three
times per week alongside routine tactical practice. Pre- and post-intervention evaluations assessed
cardiorespiratory endurance via the 20-meter multi-stage fitness test and body fat percentage (BF%)
through multi-frequency bioelectrical impedance analysis. The HIIT cohort demonstrated a statistically
significant increase in VO2max from 48.6 + 2.4 to 54.1 £ 2.1 mL/kg/min (p < 0.01), outperforming the
MICT cohort (48.9 + 2.2 to 51.0 £ 2.3 mL/kg/min). In addition, body fat percentage decreased markedly in
the HIIT cohort (14.8 + 1.6% to 12.9 + 1.4%, p < 0.05). The findings establish that incorporating
short-duration, high-intensity running intervals into in-season training regimens produces superior
physiological conditioning and aerobic performance in youth competitive football.
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1. Introduction

Modern competitive football demands high levels of aerobic capacity and repeated anaerobic
sprinting capabilities. Over the course of a standard 90-minute match, professional and youth
elite players cover distances ranging between 9 and 12 kilometers at varying physiological
intensities. While moderate-intensity continuous training (MICT) has traditionally formed the
cornerstone of pre-season conditioning, the dense scheduling of competitive seasons
necessitates more time-efficient conditioning strategies.
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High-Intensity Interval Training (HIIT), characterized by brief bouts of intense exercise
interspersed with recovery periods, has emerged as a potent methodology to induce central and
peripheral adaptations. While evidence supports HIIT benefits in adult populations, comparative
research assessing its utility against continuous volume training in adolescent developmental
football remains an active area of investigation. This study evaluates the specific impact of an
eight-week HIIT protocol on cardiorespiratory fitness (VO2max) and body composition
parameters in competitive youth football players.

2. Materials and Methods
2.1 Participants and Study Design

A randomized controlled trial design was implemented over eight weeks during the mid-season
competitive phase. Thirty-four healthy male outfield football players from regional sports
academies participated (N = 34, age: 17.2 + 1.1 years, body mass: 66.4 + 5.2 kg, height: 175.6
t 4.8 cm). Exclusion criteria comprised acute musculoskeletal injuries within the preceding three
months or non-compliance exceeding 10% of total intervention sessions. Participants were
randomized into two equal groups:

e HIIT Group (n =17): Completed running-based high-intensity interval drills.
e MICT Group (n =17): Completed steady-state moderate aerobic endurance running.

2.2 Training Interventions

Both groups completed three weekly sessions on non-consecutive days following a
standardized 15-minute dynamic warm-up:

e HIIT Protocol: 4 bouts of 4 minutes running at 90-95% of peak heart rate (HRmax),
separated by 3 minutes of active recovery (light jogging at 60—70% HRmax).

e MICT Protocol: Continuous running for 45 minutes at a steady intensity corresponding to
65—-75% HRmax.

2.3 Outcome Measures

e Cardiorespiratory Fitness (VO2max): Estimated using the 20-meter Multi-Stage Shuttle
Run Test according to validated standard conversion formulas.

e Body Composition: Body mass, body mass index (BMI), and body fat percentage (BF%)
were recorded in morning sessions using a calibrated multi-frequency bioelectrical
impedance analyzer.

2.4 Statistical Analysis

Data are reported as mean + standard deviation. Paired sample t-tests assessed within-group
pre-to-post changes, and two-way repeated measures analysis of variance (ANOVA) assessed
group x time interactions. Statistical significance was designated at p < 0.05.

3. Results

All 34 participants completed the eight-week intervention without adverse events.



e The HIT cohort achieved an 11.3% improvement in VO2max (from 48.6 + 2.4 to 54.1
2.1 mL/kg/min), significantly surpassing the 4.3% elevation recorded in the MICT group
(from 48.9 £ 2.2 to 51.0 = 2.3 mL/kg/min, p < 0.01).

e Body fat percentage decreased significantly in the HIIT group (from 14.8 £ 1.6% down to
12.9 £ 1.4%, p < 0.01), whereas the MICT group exhibited minimal change (from 14.6 +
1.5% to 14.1 £ 1.3%, p = 0.12).

e Total body mass remained relatively stable across both cohorts (HIIT: 66.5 £ 5.1 kg vs
65.8 £ 4.9 kg; MICT: 66.3 £+ 54 kg vs 66.1 + 5.2 kg), reflecting concurrent muscle
preservation.

4. Discussion

The outcomes demonstrate that high-intensity interval conditioning promotes superior aerobic
adaptation and lipid profile management relative to moderate continuous running within a
constrained training window. The heightened oxygen delivery mechanisms observed following
HIIT are predominantly attributed to central cardiovascular adaptations, notably increased
stroke volume and left ventricular contractility stimulated by near-maximal training intensities.

From a practical perspective, football coaches face strict time limitations during congested
competitive fixtures. HIIT enables equivalent or superior aerobic capacity development in
approximately half the training volume required by conventional endurance methods.
Incorporating ball-inclusive running drills and interval games may further enrich tactical acumen
while achieving targeted cardiovascular conditioning.

5. Conclusion

An eight-week HIIT program yields superior enhancements in cardiorespiratory endurance and
positive fat mass reduction compared to traditional continuous aerobic running in adolescent
football players. Sports conditioning practitioners should prioritize structured high-intensity
intervals to maximize physiological readiness without incurring excessive training volume loads.
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