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The effect of acute caffeine supplementation on the performance of blind professional
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) e Caffeine is recognized as an ergogenic supplement, but its effect on the
O;(igz)cgosng performance of blind professional athletes have been less investigated. This study

aimed to evaluate the effect of acute caffeine supplementation on throwing
accuracy, reaction time, agility, and cardiovascular endurance in blind

Adel Najafi Babadi professional athletes.
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Results:

Caffeine consumption showed no significant effect on throwing accuracy
(p=0.241), but significantly improved reaction time (p=0.02), agility (p=0.04),
and cardiovascular endurance (p=0.018). Additionally, maximal oxygen

. consumption increased while perceived exertion decreased.
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Extended Abstract

Introduction: Caffeine has been extensively studied as an ergogenic aid across various sports
disciplines, with well-documented effects on both physical and cognitive performance parameters.
However, its impact on precision-based Paralympic sports, particularly goalball and football 5-a-side
(Blind Football), remains significantly understudied. This investigation addresses this critical
research gap by examining the acute effect of caffeine supplementation (3 mg/kg body weight) on
multiple performance dimensions in blind professional athletes. The study specifically focuses on
four key performance metrics: throwing accuracy (as the primary precision measure), reaction time
(critical for defensive maneuvers), agility (essential for court coverage), and cardiovascular
endurance (vital for sustained match performance). Previous research has established caffeine's
ergogenic potential through adenosine receptor antagonism, leading to enhanced neural drive, delayed
fatigue perception, and improved substrate utilization. However, its effects on sports requiring fine
motor control and precision under auditory guidance remain controversial, with some studies
suggesting potential negative impacts on tremor and movement accuracy. This study provides novel
insights into caffeine's sport-specific effects in a visually impaired athletic population while
contributing to the broader understanding of nutritional ergogenics in blind professional athletes.

Methodology: The study employed a randomized, double-blind, placebo-controlled crossover design
with a washout period of 48 hours between trials. Twelve blind male professional athlete with mean
and standard deviation of (age 16.6£1.5 years, weight 73.9+9.2 kg and height 179.5+7.5 cm)
participated after meeting strict inclusion criteria, including having more than 3 years of competitive
experience and caffeine abstinence for 24 hours pre-testing. The experimental protocol involved two
testing sessions: one with caffeine (3 mg/kg) and one with matched placebo (microcrystalline
cellulose), administered in opaque capsules 60 minutes pre-testing following standardized breakfast.
Performance assessments included: 1) Throwing accuracy evaluation using a validated goalball-
specific protocol with nine throws from three positions scored on a 0-2 point scale; 2) Reaction time
measurement via auditory stimulus response (1000Hz tone at 80dB) recorded with digital
chronometry; 3) Modified T-test for agility assessment adapted for blind professional athletes needs;
and 4) 20m shuttle run (beep test) with auditory guidance for cardiovascular endurance, including
VO:max estimation. Secondary measures included heart rate monitoring (Polar H10), rating of
perceived exertion (RPE, Borg 6-20 scale), and recovery time. Statistical analysis utilized paired t-
tests with Shapiro-Wilk normality confirmation, ICC for reliability, and Pearson correlations, with
a=0.05 significance threshold using SPSS v26.

Results: Throwing accuracy showed no significant improvement (placebo: 11.5+2.59 vs caffeine:
10.93+1.64 points, p=0.241, d=0.25), with notable inter-individual variability potentially linked to
caffeine's tremorogenic effects at this dosage. However, reaction time demonstrated significant
enhancement (15.6% faster, 0.45+0.12s to 0.38+0.09s, p=0.02, d=0.66), particularly in athletes with
higher training loads. Agility performance improved significantly (6.5% faster T-test completion,
12.3+0.8s to 11.5+0.7s, p=0.04, d=0.58), likely reflecting caffeine's neuromuscular facilitation.
Cardiovascular measures showed robust improvements: 12.9% more shuttle run stages completed
(8.1£1.2 t0 9.3+0.9, p=0.018), 8.2% higher VO.max (47.3+£3.8 to 51.243.5 ml/kg/min, p=0.025), and
21.6% faster recovery (3.3+£0.9 to 2.5+0.7 min, p=0.012). RPE decreased significantly (18+1 to 16+£1,
p=0.008), suggesting central mechanisms of fatigue attenuation. Interestingly, caffeine also reduced
performance variability across most measures, indicating more consistent execution under
supplementation. Genetic polymorphisms in caffeine metabolism (particularly CYP1A2) and
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individual caffeine habituation patterns appeared to modulate these effects, warranting further
investigation.

Discusion: This study provides the first comprehensive evidence of caffeine's sport-specific effects
in blind male professional athlete. While demonstrating no ergogenic benefit for throwing accuracy
- the sport's precision skill - caffeine significantly enhanced fundamental physical capacities including
reaction time (critical for auditory-triggered defensive moves), agility (essential for rapid court
positioning), and cardiovascular endurance (vital for match-lasting performance). These findings
have immediate practical applications: 1) Caffeine supplementation (3 mg/kg) can be strategically
used before matches requiring extended defensive efforts or in tournament settings with multiple
daily games; 2) Precision-dependent situations (e.g., penalty throws) may not benefit from caffeine
preloading; 3) Individual response variability suggests the need for athlete-specific supplementation
strategies. The results also highlight important theoretical considerations regarding caffeine's
neuromodulatory effects in auditory-dependent sports and its differential impact on various
performance components. Future research should investigate dose-response relationships (1.5-6
mg/kg), chronic adaptation effects, and genetic moderators (particularly CYP1A2 and ADORA2A
polymorphisms) in Blind male professional athlete. This study establishes an evidence base for
performance nutrition in blind professional athletes while advancing understanding of caffeine's
ergogenic mechanisms in precision sports with unique sensory demands.
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