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Figure 8 The main factors that may involve the synergistic effect of caffeine supplements on physical exercise or the

ergogenic effect of ergot alkaloids
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The Impact of Caffeine on Athletic Performance:
Mechanisms, Applications, and Personalized Strategies from
a Multidisciplinary Perspective

Hu Yangxian Wu Jiaxun Liu Yiming

College of Physical Education, Sichuan Agricultural University, Yaan

Abstract: In recent years, the properties of caffeine in enhancing alertness and improving athletic performance

have received extensive attention. Research indicates that caffeine influences athletic performance through multiple

molecular pathways, including regulating energy metabolism, improving neural conduction, and reducing fatigue.

Despite numerous studies confirming the effectiveness of caffeine, how athletes can personalize its use in training and

competitions to achieve optimal performance remains a complex issue. This article aims to explore the potential of

caffeine in sports nutrition by comprehensively analyzing existing literature, discussing its role as an important stimulant

in athletic performance and its biological mechanisms, and proposing personalized strategies to help athletes more

effectively utilize caffeine to enhance performance, providing new insights for the field of sports nutrition.
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