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delayed absorption. Caffeine mouthwash, as an alternative method, allows for faster
Anaerobic power absorption and reduced side effects. This study aimed to investigate the effect of
Caffeine caffeine mouthwash consumption on anaerobic power indices in young soccer players.
Mouth rinse Methods: In this quasi-experimental study with a crossover design, 16 young male
Soccer

soccer players (aged 18-22 years) were recruited after providing written informed
consent. Each participant underwent the 30-second Wingate test on three separate
© 2025 Arak University of Medical occasions with a 72-hour interval between sessions: one session under the placebo
Sciences condition, one under the 300 mg caffeine mouth rinse condition, and one under the 500
mg caffeine mouth rinse condition. The collected data were analyzed using repeated
measures analysis of variance.

Results: Consumption of caffeine mouthwash at both 300 and 500 mg doses resulted in
a significant increase in peak power (p=0.001) and mean power (p=0.001), compared to
the placebo group. The greatest improvement was observed at the 500 mg dose.
Moreover, the power loss was significantly reduced in the caffeine consumption
condition (p=0.001). However, no significant difference was observed in the time to
peak power among different conditions (p=0.324).

Conclusion: It can be concluded that caffeine mouthwash, especially at a dose of 500
mg, can be used as a practical and low-complication strategy to improve anaerobic
power indices among young soccer players.

Wingate test

Copyright © 2026 The Author(s); Published by Complementary Medicine Journal. This is an open access article, distributed under the terms of the Creative
Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses /by-nc/4.0/) which permits others to copy and
redistribute material just in noncommercial usages, provided the original work is properly cited.


http://creativecommons.org/licenses
https://orcid.org/0000-0002-0273-9955
https://orcid.org/0000-0001-7953-8636
https://orcid.org/0000-0002-5933-3913
https://orcid.org/0000-0003-2473-1214
https://orcid.org/0009-0007-5932-675X
mailto:M-parastesh@Araku.ac.ir
http://doi.org/10.22034/cmja.16.1.4
http://doi.org/10.22034/cmja.16.1.4

Parastesh et al.

INTRODUCTION

Caffeine is recognized as one of the most widely
consumed psychoactive substances globally,
playing a prominent role in enhancing both
cognitive and physical performance (Kennedy and
Wightman, 2022). Following its removal from the
prohibited list of the World Anti-Doping Agency,
the popularity of caffeine as an ergogenic aid has
increased substantially (Chester and Wojek, 2008).
The primary mechanism involves antagonism of
adenosine receptors in the central and peripheral
nervous systems, leading to increased release of
excitatory neurotransmitters, including dopamine
and norepinephrine, reduced fatigue perception,
enhanced alertness, and improved neuromuscular
coordination (Sharma et al., 2023).

Previous research has demonstrated that acute
caffeine consumption can significantly improve
anaerobic power, explosive strength, and muscular
endurance (Guest et al.,, 2021). However, oral
caffeine ingestion is associated with undesirable
side effects, including insomnia, anxiety, and
gastrointestinal discomfort (Lara, 2010), and
requires considerable time (45-60 minutes) to
achieve peak plasma concentrations (Costill et al.,
1978). In response, caffeine mouth rinsing has
been proposed as an alternative method, offering
rapid absorption through the oral mucosa and
direct activation of neural pathways without
gastrointestinal involvement (da Silva et al., 2023).
Despite evidence suggesting positive effects,
research findings remain inconsistent (Karuk et al.,
2022). Given that soccer demands high anaerobic
power for intermittent high-intensity activities
(Angius et al., 2012), and considering the paucity
of research on caffeine mouth rinse in soccer
athletes, this study investigated its effect on
anaerobic power indices in young male soccer
players.

METHODS

This randomized, double-blind, placebo-
controlled, crossover study included 16 young
male soccer players within the age range of 18-22
years with a minimum of three years of
professional experience. All participants were in
good general health and free from lower extremity
injuries. Written informed consent was obtained
from all participants. The study protocol was
approved by the Research Ethics Committee of
Arak University, Arak, Iran (code:
IR.ARAKU.REC.1403.007).

This study comprised three experimental
conditions administered in a random order with
72-hour washout periods: placebo, 300 mg
caffeine mouth rinse, and 500 mg caffeine mouth
rinse (Karayigit et al., 2021). The caffeine
mouthwash consisted of 1.2% pure caffeine
solution (25 mL volume). The placebo was
identical in color, odor, and taste without an active
compound. Both participants and researchers

were blinded to the solution type.

Baseline measurements included resting blood
pressure and heart rate, height, weight, waist and hip
circumferences, body composition analysis, handgrip
strength, and 15-second ergo jump test. In each
session, participants performed a 5-minute warm-up,
then held the mouthwash solution for 10 seconds
before expectorating. After 2 minutes of rest, the 30-
second Wingate test was performed on a cycle
ergometer. Peak power, mean power, power drop, and
time to peak power were recorded. All tests were
conducted under controlled environmental conditions
(2242 °C, 50+5% humidity). Participants refrained from
additional caffeine consumption and maintained
adequate sleep. Data were analyzed using repeated
measures analysis of variance with a Bonferroni post-
hoc test (p<0.05).

RESULTS

Peak power in the placebo condition averaged 571.92 +
110.7 W, increasing to 646.41 + 120.3 W with 300 mg
caffeine, and 681.60 + 130.5 W with 500 mg caffeine
(p=0.001). Both caffeine doses significantly increased
peak power, compared to the placebo (p<0.05), though
the difference between doses was not significant
(p>0.05). Mean power averaged 426.44 + 90.5, 443.43
+ 88.7, and 540.42 £ 95.6 W in the placebo, 300 mg
caffeine mouth rinse, and 500 mg caffeine mouth rinse,
respectively (p=0.001). The 500 mg dose significantly
increased mean power, compared to both the placebo
and the 300 mg dose (p<0.05). Power drop was 303.66
+ 75.4, 390.16 + 80.2, and 542.91 + 85.5 W in the
placebo, 300 mg caffeine mouth rinse, and 500 mg
caffeine mouth rinse, respectively (p=0.001). All
pairwise comparisons were significant (p<0.05), with
power drop increasing progressively with dosage. Time
to peak power showed no significant differences
between conditions (placebo: 6.04+1.2 ms, 300 mg:
5.911.1 ms, 500 mg: 6.01+1.3 ms; p=0.324).
CONCLUSION

Caffeine mouth rinse, particularly at a dose of 500 mg,
significantly increased peak power and mean power
while reducing power drop during the Wingate test.
These findings align with those of the previous
research demonstrating ergogenic effects of caffeine
on anaerobic performance (Southward et al., 2018; San
Juan et al., 2019). The mechanism involves adenosine
receptor antagonism, increasing excitatory
neurotransmitter release, reducing fatigue perception,
and enhancing neuromuscular function (Sharma et al.,
2023). The reduced power drop indicates better power
maintenance throughout high-intensity activity,
consistent with findings of previous research (Lara et
al., 2020).

However, some studies have reported no significant
effects of caffeine mouth rinse (Karuk et al.,, 2022;
Hadidi et al., 2023), possibly due to differences in
dosage, athlete characteristics, or protocols. The
mouth rinse approach enables rapid absorption
through oral mucosa and direct neural pathway
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activation without gastrointestinal involvement
(Wickham and Spriet, 2018), offering advantages
over oral consumption, including faster onset and
reduced side effects, such as anxiety and
gastrointestinal discomfort (de Souza et al., 2022).
Time to peak power was unaffected, suggesting
caffeine primarily influences power production
capacity rather than instantaneous reaction speed
(Burnley and Jones, 2018). In conclusion, caffeine
mouth rinse, especially at 500 mg, represents a
practical, rapid-acting, and low-complication
ergogenic strategy for improving anaerobic power
in young soccer players. Future studies should
examine diverse populations, dosages, and
physiological mechanisms.
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