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Abstract:

Athlete development models are increasingly viewed as foundational for achieving sustainable
elite performance in sport. Two widely referenced frameworks, the Developmental Model of
Sport Participation (DMSP) and the Long-Term Athlete Development (LTAD) model (Balyi &
Hamilton, 1995; C6té, 1999), propose structured, age-appropriate training pathways. However,
one major controversy concerns the timing and intensity of specialization. Early specialization,
defined as intense training in a single sport from a young age, often before age 12, has been
associated with limited motor skill diversity and reduced neural plasticity ( DiFiori et al., 2014;
Jayanthi et al., 2015). Furthermore, narrowing athletic experience may decrease cognitive
flexibility and decision-making capacity (Diamond & Ling, 2016). These mechanisms align
with recent systematic reviews indicating that early specialization increases the likelihood of
repetitive stress injuries, burnout, and emotional exhaustion (Luo et al., 2025). However, the

literature also notes that early specialization may have certain benefits, as diversified early sport

participation enhances motor learning, neural integration, and long-term athletic potential

(Myer et al., 2016).




In addition, 2024 clinical guidelines (Dai Sugimoto et al., 2024) highlight that if early

specialization cannot be avoided, it should be guided as a progressive and well-managed
process founded on motor and cognitive diversity. The recommendations outline four key steps:
(1) creating a supportive training environment that prioritizes psychosocial well-being, (2)
monitoring growth, maturation, and psychological markers such as burnout, (3) integrating
neuromuscular and psychological skills training to enhance coordination and coping capacity,
and (4) managing training volume, rest, and recovery to balance athletic, academic, and social
needs. This athlete-centered and evidence-based approach optimizes long-term performance
outcomes while minimizing the physiological and psychological risks associated with early

specialization.
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