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Avrticle type: Introduction:The short-term fitness maintenance phase in lragi futsal results in
players being inadequately prepared for competitions. This study investigated the
effects of a specialized training program and C4 supplementation during the fitness
maintenance phase on VO, max, lactate levels, speed endurance, agility, and speed
in futsal players of the Iragi Premier League.

Methods: This quasi-experimental study utilized a pre-test and two post-test designs,
conducted after three and six weeks. 45 futsal players from different clubs in the Iraqi
Premier League were assigned into three groups of 15 players. The first experimental
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Introduction

This study investigated the effects of a six-week
specialized training program with and without C4
supplementation, on key performance indicators such as
VO, max, lactate levels, speed endurance, agility, and
sprint speed in professional futsal players. Futsal is a
highly demanding sport that requires players to perform
repeated high-intensity efforts, make rapid directional
changes, and maintain prolonged aerobic endurance. In
the lragi Premier Futsal League, teams typically have
only a six-week transition before the start of a new
season. This short duration may be insufficient for
optimal player preparation, which could lead to
decreased performance and an increased risk of injury.
Additionally, many futsal teams do not systematically
measure important physiological and physical
performance indicators, making it challenging to
evaluate players' readiness for competition. Given the
high physical demands of futsal, there is a critical need
for structured training programs designed to enhance
aerobic and anaerobic capacity. Recent studies suggest
that supplements like C4, which contains caffeine,
creatine, beta-alanine, vitamins, and minerals, may offer
further benefits by improving energy metabolism,
endurance, and recovery. However, there is limited
research on its effectiveness specifically in elite futsal
players. Therefore, this study aimed to determine
whether a specialized training program, alone or in
combination with C4 supplementation, results in greater
improvements in key performance indicators.

Methods

This research utilized a quasi-experimental design that
included two experimental groups and one control
group. The study sample consisted of 45 players from
the Iraqgi Premier Futsal League, aged 18 to 22 years,
during the 2023-2024 season. Participants were
randomly assigned to three groups of 15 players: EX1
(special training + C4 supplement), EX2 (special
training + placebo), and CON (control group). Before
the intervention, all participants underwent baseline
assessments measuring VO, max, lactate levels, speed
endurance, agility, and sprint speed. The intervention
lasted six weeks. During this time, EX1 and EX2
followed an identical specialized training program,
while EX1 also consumed C4 supplementation. The
control group (CON) continued their routine training
without any modifications. Midpoint assessments were
conducted after three weeks, and final post-tests were
performed at the end of the six weeks. The collected data
were analyzed using Mixed Model ANOVA, comparing
performance changes within and between the groups
across different time points.
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Results

The results indicated that the EX1 and EX2 groups
experienced significant improvements (p<0.05) in all
performance variables, including VO, max, lactate
clearance, speed endurance, agility, and sprint speed. In
contrast, no significant changes were observed in the
control group, which suggests that the standard training
regimen was insufficient to produce measurable
physiological adaptations. When comparing the EX1
(C4 group) with the EX2 (placebo group), both showed
similar improvements, with no statistically significant
difference (p>0.05). The exception was in VO, max,
where the EX1 exhibited slightly greater improvements
than the EX2 group; however, this difference was not
large enough to be considered statistically meaningful.
This finding suggests that C4 supplementation did not
provide substantial benefits beyond those achieved
through specialized training alone.

Conclusion

The findings indicate that an specialized, sport-specific
training program is highly effective for enhancing
physiological and performance variables in futsal
players. The EX1 and EX2 groups showed significant
improvements in VO, max, lactate metabolism, speed
endurance, agility, and sprint speed. This reinforces the
importance of targeted aerobic and anaerobic training
for futsal conditioning. However, there was no
statistically significant difference in performance
between the EX1 and EX2 groups, suggesting that C4
supplementation may not be essential for performance
gains, at least over a short six-week training period.
Although the slight advantage in VO, max observed in
the EX1 group indicates a potential marginal benefit,
further research is needed to determine whether longer
supplementation  periods, different dosages, or
alternative  formulations might produce more
pronounced effects. Future studies should also
investigate the long-term effects of specialized training
programs, consider biochemical markers of fatigue and
recovery, and explore alternative nutritional strategies
that could optimize performance in elite futsal players.
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