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Abstract

Background: Elite 100-meter sprinting is a highly demanding sport requiring not only peak physical capabilities

but also exceptional cognitive and emotional functioning. Aim: This review synthesises current knowledge on
the cognitive and emotional factors influencing sprint performance. Method: The review emphasises key factors
such as reaction time, attention control, neural coordination, anxiety management, motivation, and emotional
regulation. Results: The interaction between cognitive and emotional domains is explored, along with
environmental influences and psychological intervention strategies. Conclusion: Identified gaps highlight the
need for integrative, personalised approaches and ethical considerations in emerging technological applications.
A holistic understanding of these psychological components is essential for optimising training and competition
outcomes in elite sprinting.

Keywords: Elite sprinting, cognitive factors, emotional regulation, reaction time, motivation, anxiety
management, psychological interventions, flow state.

1. Introduction

The 100-meter sprint epitomises explosive athletic performance, demanding unparalleled physical speed,
power, and neuromuscular coordination. Traditionally, research has focused predominantly on physiological
determinants such as muscle strength, power output, and biomechanics. However, recent studies increasingly
emphasise the critical role of psychological factors in shaping sprint performance. Cognitive components—
including rapid reaction time, attentional focus, and neural coordination—are essential for optimising the
explosive start and maintaining technique throughout the race (Baek, 2019; llle et al., 2013). Simultaneously,
emotional factors such as competitive anxiety, motivation, and confidence substantially influence an athlete’s
ability to perform under pressure.

Given the split-second nature of sprinting events, integrating the cognitive and emotional domains is especially
relevant, as mental processes often determine victory or defeat (Dale et al., 2023; Hicks et al., 2026). Reaction
time depends not only on sensory-motor processing speed but is modulated by arousal and stress levels
(Hackley, 2009; Ulrich & Mattes, 1996). Attention control strategies enable athletes to maintain focus amidst
distractions, while emotional regulation facilitates entry into flow states that enhance automaticity and reduce
performance-inhibiting anxiety (Baltzell & Summers, 2017; Lardon & Fitzgerald, 2013; Nideffer, 2021). Despite
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these insights, the literature remains fragmented, with few comprehensive reviews that address the interplay
between cognitive and emotional factors in elite sprinting. Furthermore, environmental and contextual
influences—including competition settings and socio-cultural factors—add complexity to psychological
readiness (Dwi Pramesti et al., 2022; Gehlot, 2025). Emerging technologies such as biofeedback and Al-driven
analytics offer promising avenues for personalised psychological interventions but raise ethical concerns
regarding privacy and consent (Banerjee & Saima, 2020; Ojo, 2024). This review synthesises current knowledge
on cognitive and emotional factors affecting elite 100-meter sprint performance, identifies research gaps, and
proposes future directions to enhance psychological support strategies.
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Figure 1. Psychological Drivers of Elite 100-Meter Sprint Performance
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2. Cognitive Factors Affecting Sprint Performance
2.1. Reaction Time and Decision-Making

Anxiety commonly precedes competition and exerts complex effects on sprint execution. Moderate anxiety
enhances arousal and readiness, while excessive anxiety leads to errors such as false starts or muscle tension.
Psychological coping strategies include relaxation techniques, diaphragmatic breathing, and cognitive-
behavioural interventions that modulate physiological stress responses (Hopper et al., 2019; Ma et al., 2017).
Pre-race routines and mental rehearsal aid athletes in regulating anxiety, balancing activation to optimise
performance (Gorman, 2014; Whelan et al., 1990).

3.2. Motivation and Emotional Resilience

Motivation drives the sustained effort required for elite sprint training and competition. Both intrinsic motivators
(e.g., personal goals, passion) and extrinsic motivators (e.g., rewards, recognition) influence performance
trajectories (Alkasasbeh & Akroush, 2025; Q Tablizo et al., 2018). Emotional Resilience—the capacity to rebound
from setbacks like injuries or poor performances—is critical for maintaining motivation over time (Barbarin,
2025; Cooper et al., 2013). Psychological frameworks emphasise the development of a growth mindset, goal-
setting, and social support as key resilience factors (Amir & Standen, 2019; Khan, 2025).

3.3. Confidence and Self-Efficacy

Self-confidence, shaped by past successes and constructive coaching feedback, directly impacts sprint
performance. High self-efficacy enhances focus, reduces anxiety, and promotes competitive risk-taking.
Cognitive restructuring and positive self-talk bolster confidence by reframing negative thoughts and reinforcing
self-belief (Gauthier et al., 1983; Takdir et al., 2025). Coaches play a pivotal role in nurturing athlete confidence
through tailored feedback and encouragement (Forlenza et al., 2018; Nicholls, 2017).

3.4. Emotional Regulation and Flow State

Emotional regulation facilitates entry into the flow state—a psychological condition of complete immersion and
optimal performance. Mechanisms include awareness of emotional triggers, adaptive coping, and mindfulness
practices (Bieleke & Wolff, 2024; N. E. Brick et al., 2020). Flow states in sprinting are associated with enhanced
automaticity, reduced conscious interference, and peak physical output. Understanding flow triggers and
maintenance informs psychological training aimed at sustaining high-level competition performance (N. Brick et
al., 2019; Stavrou et al., 2007).

4. Interaction Between Cognitive and Emotional Factors

Cognitive and emotional domains in sprinting are deeply interconnected. Emotional states, such as anxiety or
confidence, modulate cognitive processes, including attention allocation and decision-making speed.
Conversely, cognitive control mechanisms contribute to emotional regulation, enabling athletes to manage
stress and maintain composure (Kleine et al., 1988; Lopes, 2024). This bidirectional relationship suggests
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integrated psychological training addressing both cognitive and emotional skills can yield synergistic
performance improvements (Leblanc et al., 2019; Velez Sancarranco, 2026).

5. Environmental and Contextual Influences

The competition environment significantly affects cognitive-emotional states. Factors such as competing at
home versus away, audience presence, and ambient conditions influence stress levels and attentional focus
(Swain, 1990; Swain et al., 1990). Cultural and socio-economic contexts further shape psychological readiness
by affecting access to resources, coaching, and support systems. Developing context-sensitive psychological
interventions accounting for individual athlete circumstances is essential (Schinke & Moore, 2011; Storm &
Larsen, 2020).

6. Psychological Support and Intervention Strategies

Sport psychologists and coaches collaborate to develop cognitive and emotional skills through evidence-based
interventions. Techniques include mental skills training, biofeedback, and cognitive-behavioural therapy tailored
to sprinting demands. Technological advancements, such as Al-driven analytics and wearable biofeedback
devices, enable real-time monitoring of mental states, facilitating personalised interventions (Ajendla et al.,
2025; Bates, 2025). These tools support objective assessment and adaptive training protocols to optimise
psychological readiness.

7. Identified Gaps and Future Research Directions

Despite progress, gaps remain in comprehensively understanding cognitive-emotional dynamics in sprinting.
Integrative studies combining cognitive neuroscience and sport psychology are needed to elucidate underlying
mechanisms (Costello et al., 2021; Di Bella et al., 2023). Personalised psychological interventions tailored to
individual neurocognitive profiles represent a promising frontier (Allott et al., 2025; Thompson-Hollands et al.,
2014). Ethical considerations surrounding technology-assisted psychological monitoring—including privacy,
informed consent, and data security—require systematic exploration to guide responsible application (Thorat &
Ambali, 2024; Torous & Roberts, 2017).

8. Conclusion

Elite 100-meter sprinting performance depends on a complex interplay of cognitive and emotional factors
alongside physical attributes. Reaction time, attention control, neural coordination, anxiety management,
motivation, confidence, and emotional regulation collectively influence outcomes. The dynamic interaction
between these domains underscores the necessity of holistic psychological training integrated with physical
preparation. Future research and applied practice should prioritise personalised, ethically sound interventions
leveraging emerging technologies to enhance mental readiness and optimise elite sprint performance.
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