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A B S T R A C T 
 
 

A R T I C L E   I N F O 

The  purpose  of  the study. This review synthesizes evidence on long-term rugby player development, 
emphasizing age-appropriate training, position-specific conditioning, injury prevention, and psychosocial 
support across developmental stages. 
Materials and methods. Athlete development (LTAD) and youth physical development, (ii) rugby-specific 
strength and conditioning, (iii) injury epidemiology and injury-prevention programmes, and (iv) 
psychosocial/mental skills needs in collision sports. The manuscript corpus reported 30 included sources 
(journal articles, books, and web-based governing-body resources). 
Results. Evidence consistently supports: (1) stage-appropriate progression (fundamental skills → 
training-to-train → training-to-compete/performance), (2) integrated strength, neuromuscular, and 
contact-technique development for performance and safety, (3) injury risk being strongly concentrated in 
contact events (notably tackles), with structured prevention programmes (e.g., Activate) demonstrating 
meaningful reductions in youth rugby injury outcomes, and (4) psychosocial skills (goal-setting, resilience, 
stress management) as essential to sustain participation and optimize transitions. 
Conclusions. Long-term rugby development is best supported through multidisciplinary, stage-sensitive 
programming that combines physical preparation, technical-tactical learning, injury-risk management, and 
structured psychosocial support, while explicitly addressing implementation barriers (coach capacity, 
adherence, and resource inequities). 
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INTRODUCTION 
Long-Term Athlete Development (LTAD) has become one of the most influential frameworks guiding athlete preparation 

across a wide range of sports. The model emphasizes a holistic, stage-based approach to athlete growth, integrating physical, 
technical, tactical, psychological, and social development across the lifespan (Balyi, 2001; Balyi & Hamilton, 2004). Rather than 
focusing solely on early performance outcomes, LTAD prioritizes sustainable progression, long-term health, and continued 
participation, aiming to maximize athletic potential while minimizing injury risk, burnout, and premature dropout from sport. 

In contemporary sport systems, the relevance of LTAD has increased alongside growing concerns about early specialization, 
escalating injury rates in youth sports, and the long-term well-being of athletes. Research consistently demonstrates that training 
programs misaligned with biological maturation and developmental readiness can compromise both performance and athlete welfare 
(Ford et al., 2011; Lloyd & Oliver, 2012). As a result, many national and international sporting organizations have adopted LTAD-based 
pathways as a strategic foundation for athlete development. 

Rugby union represents a particularly complex environment in which to apply LTAD principles. As a high-intensity, collision-
based team sport, rugby demands a unique combination of strength, power, speed, endurance, tactical awareness, and psychological 
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resilience. Players are required to repeatedly engage in high-impact contacts, such as tackles, rucks, mauls, and scrums, while 
simultaneously making rapid decisions under physical and cognitive stress (Hendricks, 2012; Fuller et al., 2017). These characteristics 
amplify both performance demands and injury risk, especially among developing youth athletes. Consequently, effective long-term 
development in rugby cannot rely solely on traditional training approaches focused on competition outcomes. Instead, it requires 
carefully structured, developmentally appropriate programming that aligns with LTAD principles while accounting for the sport’s 
inherent physical and psychosocial challenges. 

A central principle of LTAD is the alignment of training content with an athlete’s developmental stage rather than 
chronological age alone. The model typically outlines progressive stages, including the fundamentals phase, learning to train, training 
to train, training to compete, and training to perform, each characterized by distinct physical, cognitive, and emotional priorities (Balyi 
& Hamilton, 2004). Within rugby, this staged approach is particularly important due to large inter-individual differences in growth, 
maturation, and physical capacity during adolescence. 

Existing literature strongly supports the importance of developing fundamental movement skills and physical literacy during 
early childhood as a foundation for later sport-specific performance (Côté et al., 2007; Lloyd & Oliver, 2012). Skills such as balance, 
coordination, agility, and basic strength are essential prerequisites for safely acquiring complex rugby skills, including tackling 
technique and contact proficiency. However, despite this evidence, many rugby systems continue to emphasize early competition and 
sport-specific specialization, often driven by short-term performance objectives. 

Early specialization in contact sports has been associated with increased risk of overuse injuries, psychological burnout, and 
reduced long-term participation ( Lubis, H. Y.,et al (2025) ; Côté et al., 2009). In contrast, multi-sport participation during childhood has 
been shown to promote more balanced physical development, enhance motor skill transfer, and support intrinsic motivation, all of 
which are beneficial for long-term rugby performance (Côté et al., 2007). These findings challenge traditional talent identification 
models that prioritize early selection and specialization. In addition to physical development, the literature increasingly highlights the 
importance of psychosocial factors in long-term rugby development. Psychological skills such as goal setting, emotional regulation, 
confidence, and resilience play a crucial role in coping with competitive pressure and the physical demands of collision sports (Gould 
et al., 2002; Vealey, 2007). Yet, compared with physical conditioning and technical training, psychological preparation remains 
underemphasized in many rugby development pathways. Injury prevalence represents one of the most significant barriers to effective 
LTAD implementation in rugby. Epidemiological studies consistently report high injury rates across all levels of the game, with contact-
related events—particularly tackles—accounting for the majority of injuries (Fuller et al., 2017). Youth and adolescent players are 
especially vulnerable due to ongoing growth, incomplete neuromuscular development, and limited technical proficiency in contact 
situations.Concussions, ligament injuries, and muscle strains are among the most frequently reported injuries in youth rugby, raising 
concerns about both short-term participation and long-term health outcomes. In response, structured injury prevention initiatives, such 
as the World Rugby Activate program, have been developed to address neuromuscular control, strength, balance, and movement 
quality (World Rugby, 2016; 2020). Evidence suggests that consistent implementation of such programs can significantly reduce injury 
incidence, particularly among younger players. 

Despite their demonstrated effectiveness, injury prevention programs face substantial implementation challenges. Limited 
coach education, time constraints, resource disparities, and inconsistent adherence undermine their impact, particularly at the 
grassroots and community levels (Gabbett, 2016). These barriers highlight a critical gap between theoretical LTAD frameworks and 
real-world practice in rugby environments. 

Beyond individual training factors, broader socio-cultural and structural contexts play a significant role in shaping rugby 
development pathways. Access to qualified coaching, safe facilities, medical support, and competitive opportunities varies widely 
across regions and socio-economic settings (James E. et al 2020). Athletes from rural areas or lower-income backgrounds may 
experience restricted exposure to high-quality development programs, limiting their ability to benefit fully from LTAD-based models. 

Furthermore, transitions between developmental stages—particularly from youth to senior rugby—represent critical periods 
of vulnerability. Increased physical demands, intensified competition, and heightened performance expectations can place substantial 
psychological and physical strain on athletes (Wylleman et al., 2013). Without adequate support systems, mentorship, and clear 
progression pathways, these transitions may contribute to dropout, injury, or stalled development. 

While the LTAD framework offers a comprehensive theoretical model for athlete development, its application within rugby 
presents distinct challenges that remain insufficiently synthesized in the literature. Existing studies often focus on isolated components, 
such as strength and conditioning, injury prevention, or psychological skills, rather than examining their integration within a long-term 
developmental pathway. Therefore, the purpose of this review is to critically synthesize current evidence on long-term rugby player 
development through the lens of LTAD. Specifically, this review aims to: 1) examine age-appropriate and stage-sensitive training 
strategies in rugby; 2) evaluate the role of multi-sport participation and physical literacy in early development;3) analyze injury risks 
and the effectiveness of injury prevention programs; and 4) highlight the importance of psychosocial skills and transitional support 
across developmental stages. 

By addressing both theoretical principles and practical implementation challenges, this review seeks to provide a 
comprehensive understanding of how LTAD can be effectively applied to support sustainable, safe, and high-quality rugby player 
development across all levels of the sport. 

MATERIALS AND METHODS 
Literature Review 

This literature review explores the strategies, challenges, and effects of Long-Term Athlete Development (LTAD) in rugby, 
drawing from various theories and real-world applications. The goal is to examine effective LTAD strategies, potential obstacles, and 
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their impact on developing rugby players. A narrative synthesis approach is used, as it allows for a detailed discussion of research 
findings and helps provide a well-rounded understanding of LTAD in rugby—a sport that involves physical, technical, tactical, 
psychological, and socio-cultural aspects. 
The review is based on qualitative insights from 25 journal articles, one book, two federation modules, and two pieces of grey literature 
published over the past 16 years. Focusing on studies from 2007 to 2023 ensures that recent issues and trends in rugby development 
are considered (Côté et al., 2012). The main aim is to understand how LTAD frameworks are applied in rugby, the challenges faced 
by both players and coaches, and how these frameworks are structured. 

Information Sources and Search Protocol 
To gather reliable information, this review draws from key databases in sports science, coaching, and psychology fields that 

are essential for explaining LTAD in rugby. The main search terms used include: Long-Term Athlete Development, rugby player 
pathways, injury prevention in rugby, multi-sport participation, and LTAD challenges in rugby. 
One key focus of this review is how engaging in multiple sports during childhood affects athlete development. Studies suggest that 
exposing children to a variety of sports at an early age helps them develop fundamental skills while reducing the negative effects of 
early specialization in rugby (Lloyd & Oliver, 2012). This section also examines phased models like Balyi's LTAD framework, which 
emphasizes structured training and progression according to age groups. 

Organization of the Study 
The research findings are grouped by topic to align with LTAD principles and approaches. A large part of the literature 

focused on injuries in rugby, especially concussions and musculoskeletal injuries. Research highlighted the importance of injury 
prevention programs, such as the World Rugby Activate program, in reducing these risks (John H M Brooks, et al. 2005). This section 
also explored mental resilience, stress management, and confidence-building as essential factors in player development. Studies 
showed that using psychological strategies helped rugby players handle competition and make better tactical decisions under pressure 
(Till et al., 2022). Another key area of research examined the social and economic barriers affecting rugby development. 

Criteria for Study Selection 
To ensure the studies reviewed were relevant and reliable for understanding Long-Term Athlete Development (LTAD) in 

rugby, we used specific criteria to evaluate them. These included: 
Validity: Checking if the study's design aligned with LTAD principles. 
Reliability: Assessing whether the findings could be consistently applied to different groups and settings. 
Specificity: Ensuring the study focused on rugby and its unique LTAD challenges. 
Knowledge contribution: Determining how much the research advanced our understanding of LTAD in rugby. 

Method of Analysis 
Data Processing and Synthesis: 

By analyzing the results, we assessed both the effectiveness of LTAD strategies and the main challenges involved. The 
findings combined both theoretical and practical insights, helping us form a narrative synthesis that highlights areas for future research. 
In particular, we identified gaps in the existing literature where more focus is needed on how socio-economic factors influence LTAD 
in rugby (Beaudoin et al., 2015). Based on our findings, we suggest future research and practical approaches that emphasize 
personalized training, multi-sport participation, and a more comprehensive approach to injury prevention and management. 

 

RESULTS 
Overview of Analyzed Studies 

The patterns observed in the literature largely stem from research on rugby in general, as well as the sustainable 
development of rugby players through LTAD. The findings highlight that athlete development is a multi-stage process involving various 
aspects, including injury prevention, psychological skill development, and socio-cultural influences. Several studies support these 
conclusions, arguing for early participation in rugby, the expansion of the sport, strength and conditioning training, rehabilitation, and 
mental strategies. However, challenges such as early specialization, physical limitations, and a high injury rate continue to hinder the 
effective implementation of these strategies. 
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Figure 1. Flow Diagram Review Process: Long Term Rugby Player Development Study 

 

Multi-Sport Participation and Early Development 
One of the key takeaways from the literature is the importance of starting sports at a young age and participating in multiple 

sports before specializing in rugby. Côté et al. (2007) and Jayanthi et al. (2015) suggest that exposure to different sports before the 
age of twelve helps develop essential physical skills like coordination and agility, as well as cognitive abilities such as decision-making. 
These skills are crucial in rugby, where players need both physical and mental capabilities to compete effectively. 
Lloyd and Oliver (2012) also emphasize that LTAD strategies for rugby should encourage young athletes to engage in various sports 
until adolescence to support better overall athletic development. Studies further indicate that players who specialize in rugby before 
the age of twelve are more likely to experience burnout and frequent injuries compared to those who take a multi-sport approach 
(Jayanthi et al., 2015). Research supports the idea that a diversified approach to sports participation helps with injury recovery, extends 
an athlete's career, and fosters a more positive long-term experience in sports (Lloyd & Oliver, 2012). 

Injury Prevention and Management 
Injury prevention programs like the World Rugby Activate program focus on warm-ups and neuromuscular training to help 

reduce injuries (World Rugby, 2020). These strategies aim to prevent both sudden injuries and those caused by repeated strain by 
improving players' physical strength and ability to handle the demands of the game. Research by Ferguson et al. (2013) and World 
Rugby (2016) shows that the Activate program is effective in lowering injury rates, especially among younger players. 
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However, one ongoing challenge is that these programs are not used consistently at all levels of rugby. Many teams, particularly at 
the grassroots level, struggle to access proper coaching and training resources, which limits how much they can benefit from these 
injury prevention methods. 

Psychological Skills and Mental Preparation 
Another key finding is the importance of Psychological Skills Training (PST) for building mental resilience within the 

framework of LTAD. Rugby is not only physically demanding but also mentally challenging, where factors like decision-making, focus, 
and emotional control play a big role in performance. Gould et al. (2002) and Vealey (2007) stress the importance of mental skills 
training, using techniques such as goal setting, mental rehearsal, and stress management to help players stay calm and focused during 
the most intense moments of a game. While the psychological aspect of rugby player development is starting to receive more attention 
in research, issues like anxiety and stress fatigue are still often overlooked in young athletes. Swandana, et al (2025) highlight the 
importance of mental preparation alongside physical training, especially as players progress to higher levels. 
 

DISCUSSION 
Integrative Interpretation of Long-Term Rugby Player Development 

The findings of this review reinforce the premise that long-term rugby player development is a complex, multi-dimensional 
process that extends beyond physical training alone. While the LTAD framework provides a structured developmental roadmap, its 
effectiveness in rugby depends heavily on contextual implementation, coach education, injury management, and psychosocial 
integration. The discussion below synthesizes the key outcomes by situating them within existing theoretical models and practical 
realities of rugby environments. 

Early Specialization versus Diversified Athletic Pathways 
One of the most consistently highlighted issues across the literature is the tension between early specialization and 

diversified sport participation. Although early specialization may produce short-term performance gains, particularly in technical skills, 
the reviewed evidence suggests that it significantly increases the risk of overuse injuries, psychological burnout, and premature sport 
dropout. In rugby, where physical collisions and cumulative load are inherent to participation, these risks are amplified. 
Diversified athletic engagement during childhood supports the development of fundamental movement skills, neuromuscular 
coordination, and adaptive motor learning. These attributes are transferable to rugby-specific tasks such as evasion, tackling, spatial 
awareness, and decision-making under pressure. From an LTAD perspective, delayed specialization aligns more closely with long-
term performance sustainability and athlete well-being. Therefore, rugby development systems that prioritize early competition success 
at the expense of holistic growth may undermine long-term player retention and elite progression. 

Injury Risk as a Central Constraint in Rugby Development 
Injury risk emerged as a dominant constraint shaping long-term rugby development. The high incidence of contact-related 

injuries—particularly concussions, shoulder injuries, and lower-limb ligament trauma—poses significant challenges to sustained 
participation. The literature consistently identifies the tackle as the primary mechanism of injury, emphasizing the need for technical, 
neuromuscular, and educational interventions. 
Injury prevention programmes such as World Rugby’s Activate have demonstrated effectiveness in reducing injury incidence, 
especially when implemented consistently. However, this review highlights a persistent implementation gap. Limited coach education, 
time constraints, resource disparities, and poor adherence reduce the real-world impact of evidence-based programmes. This suggests 
that injury prevention should not be treated as an optional add-on but rather as a core component of rugby training culture embedded 
across all developmental stages. Moreover, injury prevention strategies must evolve from generic warm-up routines toward 
developmentally appropriate, position-specific, and context-sensitive interventions. Integrating load management principles, contact 
exposure monitoring, and progressive tackling instruction may further enhance the protective effects of LTAD-based programming. 

Strength and Conditioning within a Developmental Framework 
Strength and conditioning (S&C) training plays a critical role in preparing rugby players for the sport’s physical demands. 

However, the discussion within the literature emphasizes that inappropriate timing, excessive loading, or poor supervision can negate 
potential benefits. When aligned with biological maturation rather than chronological age, S&C training supports injury resil ience, 
movement efficiency, and performance progression. The review underscores the importance of shifting from outcome-driven 
performance metrics to process-oriented physical development. Early exposure to resistance training, when appropriately supervised, 
contributes to neuromuscular control and injury resistance without increasing harm. In later developmental stages, position-specific 
conditioning becomes increasingly relevant, reflecting the divergent physical demands of forwards and backs. 

Psychological Skills as a Core Pillar of LTAD 
A notable contribution of this review is the recognition of psychological skill development as an essential yet under-integrated 

element of long-term rugby development. Mental resilience, emotional regulation, confidence, and stress management are critical for 
navigating the physical intensity and competitive pressures of rugby. Despite growing empirical support for Psychological Skills Training 
(PST), implementation remains inconsistent, particularly in youth and community rugby settings. The findings suggest that 
psychological development should be systematically embedded within LTAD frameworks rather than treated as an elite-level 
intervention. Mentorship structures, coach–athlete communication, and reflective learning environments can facilitate this integration. 
Additionally, the transition phases within rugby pathways—such as moving from youth to senior competition—represent periods of 
heightened vulnerability. Without adequate psychosocial support, athletes may experience anxiety, identity disruption, or 
disengagement. Addressing these transitions through structured guidance aligns with holistic LTAD principles and enhances long-term 
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participation. 

Socio-Cultural and Structural Barriers to LTAD Implementation 
Beyond individual-level factors, socio-cultural and structural constraints significantly influence the feasibility of LTAD in rugby. 

Disparities in access to qualified coaching, facilities, medical support, and competition opportunities create unequal developmental 
environments. Players from rural or lower socio-economic contexts are particularly disadvantaged, limiting the inclusivity and 
sustainability of rugby development systems. The literature indicates that LTAD models must be adaptable rather than prescriptive. 
Governing bodies and institutions should consider contextual flexibility, coach education scalability, and community-based support 
mechanisms to bridge these gaps. Without addressing systemic inequities, LTAD risks becoming an idealized framework with limited 
real-world impact. 

Implications for Practice and Policy 
The synthesis of findings suggests that effective long-term rugby player development requires a coordinated, 

multidisciplinary approach. Coaches, sport scientists, medical staff, and administrators must collaborate to align training objectives 
with developmental principles. Policy-level support is equally critical, particularly in mandating injury prevention programmes, 
standardizing coach education, and promoting athlete-centered development philosophies. Importantly, success in LTAD should be 
redefined not solely by elite performance outcomes but by indicators such as player retention, health, psychological well-being, and 
lifelong engagement in sport. 

Limitations and Directions for Future Research 
While this review provides a comprehensive synthesis, it is limited by the predominance of studies from developed rugby 

nations, potentially restricting generalizability to emerging rugby contexts. Future research should explore longitudinal, cross-cultural, 
and intervention-based studies to better understand how LTAD principles operate across diverse environments. Further investigation 
is also needed into implementation science—specifically, how evidence-based injury prevention and psychological training 
programmes can be sustainably adopted at the grassroots level. 

 

CONCLUSION 
The model for developing rugby players takes a well-rounded approach, focusing not just on physical growth but also on the 

psychological and social aspects of a player's life. It is important for players to start participating in sports at a young age, follow 
strength training programs designed for their specific position, and receive mental skills training to become more well-rounded athletes. 

However, applying these strategies for long-term player development still faces challenges, particularly around early 
specialization, injury prevention, and socio-cultural barriers. Focusing on just one sport too early remains a concern because it can 
lead to burnout, injuries from overusing the same muscles, and a higher chance of quitting the sport too soon. Encouraging children 
to play different sports while they are still growing helps them develop various skills, stay interested in sports for longer, and build both 
physical and mental strength. 

Customized strength and conditioning (S&C) plans, which are specific to a player's position and development stage, are key 
to improving performance and reducing injury risks. Injury prevention programs, such as World Rugby's Activate, have been proven to 
reduce injuries, but challenges in applying them consistently at the community level must be addressed to ensure all players benefit 
equally. 

Mental preparation is often overlooked in rugby development, but it plays a critical role. Young athletes face pressure and 
stress in competition, and skills such as resilience, focus, and stress management are essential for handling these challenges. By 
incorporating mental health training into the LTAD framework, players can maintain a healthy balance as they achieve success, 
reducing the risk of anxiety, depression, and burnout. 

Socio-cultural barriers can affect players, but rugby has the potential to create a more inclusive environment for athletes from 
all backgrounds. By increasing diversity in development programs and making coaching and resources more accessible, rugby can 
ensure that all players, regardless of socio-economic status or location, have the opportunity to succeed. 

In summary, while the LTAD model provides a solid foundation for rugby player development, ongoing attention to issues 
such as early specialization, injury prevention, and socio-cultural challenges is crucial. Continued research, resources, and a focus on 
holistic player development will help close the gaps and ensure the long-term sustainability of rugby by fostering healthy players across 
all levels. 
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