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Sport has a unique place in many cultures, emphasizing the links between physical elements of movement with psychological and social outcomes. Sport participation continues to attract the interest of researchers from a range of perspectives, yet there remains a strong need to understand the “who”, “what”, “where”, “when” and “why” aspects of sport involvement over the life course. While the research literature includes multiple athlete development models that consider these components, they are incomplete frameworks for understanding lifespan sport engagement. In this article, we discuss the value in building multidimensional developmental models of sport participation that encapsulate experiences across all ages and stages of competitive and recreational sport, and pay special attention to the high degree of complexity of the movement between and within sport both competitively and recreationally. In addition, we highlight several challenges to creating such a lifespan development model, and consider areas of future direction to overcome some of these hurdles.
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Introduction

Sport has a unique place in many cultures, emphasizing the links between physical elements of movement with psychological and social outcomes. Many nations have seen a shift towards increased participation in organized, high-performance sport at the youth, adolescent, early and late adulthood levels. Accompanying this shift has been an increase in funding from national sporting bodies to cultivate athletic “talent” (1) as well as increased research attention (2), showcasing the importance of understanding the costs and benefits of this shift. For example, several recent reviews have been completed on issues related to athlete development, ranging from early specialization [see (3)] and youth athletic development models [see (4)] to sport for older adults (5). In many sports, in many countries, participation can occur across the lifespan.

The concept of “lifespan development” has been used in domains such as education (6), employment (7), and medicine (8) to explore the mechanisms that generate commonalities, variability, and change in behaviour across the spectrum of human experience, from fetal development to old age (9, 10). Often, such research leads to the creation of conceptual models that help shape the way we interpret and predict behaviour. For example, modeling psychological development (i.e., psychological and neuronal changes and adaptations throughout the lifespan), allows exploration of complex person-environment interactions (11, 12). A more complete understanding subsequently informs interventions designed to support different types of learners (13, 14). While these models provide opportunities to tailor conceptually-supported interventions that promote optimal development, as well as evidence-informed support and instruction, caution has been raised in crafting models that are too reductionist and “nonrepresentative” of human experience, which may disproportionately affect some individuals or groups [c.f., (15, 16)].

In sport, lifespan models offer the same potential benefits. For example, they can provide insight into individual development in, and through, sport over the lifespan, spanning various ages, stages, abilities, and backgrounds, among other factors. This knowledge can also inform research (i.e., drive the creation and use of various methodologies and methods) and practice (i.e., including aspects of programming, techniques, strategies) for coaching and coach education [e.g., (17, 18)] as well as training and interventions (19, 20). In turn, lifespan models have the potential to enhance our understanding of how to foster more holistic (i.e., considering an athlete's psychological, physical, social, and spiritual needs), inclusive (i.e., reducing barriers for participation and success), and developmentally-appropriate sport programs that cater to athlete needs and promote sustained sport involvement, improved performance, and health across the lifespan.

Current discussions of athlete development are dominated by the Developmental Model of Sport Participation [DSMP: (21)] and the Long-Term Athlete Development (LTAD) framework (22) as well as emerging models like Australia's Foundations, Talent, Expertise and Mastery (FTEM) framework (23), and Lloyd and Oliver's (24) Youth Physical Development Model [see (25) for a review]. A common thread connecting these areas of exploration is their focus on athletes in the early stages of development (pre-elite). This has left little work examining elite athlete development [i.e., at the highest level; (26)] or post-elite development (i.e., the period after the high-performance career has ended). One example of a model that has worked to incorporate both the elite and post-elite developmental stages is Canada's Sport for Life framework, which highlights the potential value of capturing sport participation over the lifespan (both recreationally and competitively from youth to older adulthood; (27)). Models such as this, which span broader developmental periods into older adulthood, are becoming increasingly more relevant, as recent evidence on Masters sport (i.e., international-level competition for individuals over the age of 351) indicates the number of international competitors (including the number of nations participating; currently over 50) is at an all time high (see https://imga.ch/ for more). This presents a critical opportunity for researchers and practitioners to investigate adult and older-adult populations' experiences in sport from a biopsychosocial perspective—with the hope of building more inclusive, accessible, and developmentally-appropriate programs for sport involvement across the lifespan. Ultimately, a comprehensive model of lifespan athlete development would go beyond simply stating broad goals such as being “active” or “competitive for life”. Instead, it would be capable of providing knowledge of, and support and guidance for, phases of athlete development at all levels of involvement across this extended period, as well as transitions out of, or between stages. Moreover, given the obvious inter-connections between participatory and high-performance sport, a thorough model would denote the various pathways through the sports system and acknowledge the complex interactions between competitive and recreational sport participation, and how these different forms of sport engagement interact to shape lifespan sport involvement (Figure 1).
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FIGURE 1
A proposed model of the complex and intertwined pathways of sport experience across the lifespan. The thick arrows at each stage from youth, adolescents, adulthood and older adulthood indicate that a person can enter (and exit) at various ages and stages into either competitive sport or recreational sport. The white arrow with the black outline indicates the opportunity for re-entry into the sport system once someone has left a sport. This could be re-entry into that same sport or re-entry into different sports. The small, short arrows indicate the movement between and within the recreational and competitive sport systems. What is further depicted is the lifespan stages of development sub-divided into the 4 broad stages examined in prior sport models, early childhood, adolescence, adulthood, and older adulthood, which will allow for age-and development-stage specifications/recommendations/interventions for sport participation, while also appreciating there is no discrete timeline when someone ends one stage and starts another, as indicated by the transition “grey areas” between each stage that represent individual variation of developmental age and stage.




Challenges and concerns in creating a lifespan model of athlete development

By no means do we wish to imply the creation of this type of model would be easy. Like other lifespan development models, sport development models come with some obvious and less-obvious challenges. In the following section, we briefly highlight several key challenges for future work.


Language clarity

One of the most fundamental concerns raised by researchers and practitioners pertains to the clarity and consistency of language. Several recent papers have emphasized the inconsistent and “blurry” nature of terminology in athlete development research. For instance, the DSMP regularly refers to the notions of “sampling” and “early specialization”. These terms have received recent attention by the research community [see (3, 28), respectively], highlighting their conceptual confusion and lack of clarity. The absence of an agreed upon definition of what these terms [and other terms; see for example, (29)] mean, will continue to make measurement, assessment, and implementation strategies imprecise and difficult.

Perhaps the most glaring discrepancy relates to a broad, yet foundational component of these models—the conceptualization of “sport”. Despite the widespread use of sport as a general term, it is difficult to pin down a clear definition (30). Furthermore, research and popular discourse tell us that sport is not just one “thing”; rather, there are noteworthy variabilities across countries and cultures. With emerging technologies and interests, coupled with the growth of new sport disciplines (e.g., e-sports, pickleball, and disc golf), these definitional lines may become even less clear. This ambiguity further complicates the creation and validation of lifespan models, which need to accommodate such definitions. As growth and expansion in the types of sports available continues, a comprehensive model will need to consider and evolve to capture inter-sport differences (e.g., age of entry, specialization, and peak performance) and variability across demographic groups (e.g., male vs. female sports, youth sport compared to Masters sport, Olympic vs. Paralympic sports, amateur compared to professional).



Development as a lifespan process

A comprehensive model also needs to reflect development as a lifelong process, integrating elements of learning, expertise development, and competitive performance/success across the life course. A key learning from prior work is the need to create “optimized training environments” that match the learning environment to the needs of the athlete's stage of development (e.g., based on maturity, experience, etc.). Moreover, learning, skill acquisition and performance needs will undoubtedly change across development, although precisely when and how remain largely unknown (see below for more detail on this point).

 A greater understanding of the processes and predictors of athlete development across the lifespan, with appreciation of the complexities involved at different life stages, has the potential to inform and strengthen public health policies and priorities. In this sense, a clearer understanding of how individuals experience various stages of development over time could support the creation of more effective, inclusive, and developmentally appropriate programs and interventions.



Integrating related aspects of athlete development

Currently, the conceptualization of athlete development is convoluted by the broad range of related topics under study (e.g., athletic development, career transitions, participant development, positive youth development, talent development), which vary in terms of their emphasis on personal growth, lifelong sport involvement, sport-specific expertise, and performance excellence. The often disconnected and narrow focus of different approaches to understanding the development of sport participants has prompted calls for greater interdisciplinary collaboration and knowledge sharing (31–34).

Ultimately, future efforts will need to adopt a multidisciplinary lens that accounts for the holistic, integrated nature of athlete development. Researchers have recognized that development is ongoing and dynamic. It is a complex phenomenon influenced by a host of factors inherent to person-environment interactions within and beyond the sport setting (35, 36). Moreover, athlete development rarely unfolds in a linear manner. It is a highly individualized process with many different participation pathways and career transitions to consider (33, 34, 37, 38). Furthermore, performance success at the highest level of competitive or professional sport is not the final developmental stage or end goal for the majority of sport participants who pursue recreational, community-based forms of engagement. An inclusive framework is needed to gain insight into the factors that support and constrain enhanced biopsychosocial development as individuals of all ages, involved in all levels and contexts of sport, move in and out of the sport system over time (38).




Into the unknown: Key questions for future work


Do we understand the purpose(s) of sport across the lifespan?

Adding further complexity to the issues discussed above, is the reality that sport holds different, often conflicting, meanings and purposes across the lifespan. In childhood and youth, the goals of youth sport have been framed as relating to participation, performance, and personal development (39), although presumably the first is the mechanism driving effects in the latter two. From this perspective, the value of sport is in its potential to promote positive youth development (40) and the acquisition of fundamental movement skills and physical literacy (41). However, the purpose(s) of sport later in life is less clear. Some researchers have suggested it is valuable for challenging negative age-related stereotypes (42), decreasing chronic disease burden (43), and promoting positive developmental outcomes (44), as well as more obvious outcomes such as enjoyment and social connection.

Importantly, it will be critical to distinguish the value(s) and benefits of sport in later life compared to neighboring domains like “exercise” and “physical activity”, which are commonly promoted at this stage of life. Without a clear understanding of the role and value of sport across the lifespan, and if/when/how the objectives of sport change during different life stages, it is difficult to understand how to enhance an athlete's development, regardless of what the objective of that engagement might be.



What do “pathways” for older athletes look like?

Evidence-based perspectives of developmental trajectories in middle-to late-adulthood are another important consideration for future research on the role of sport for older people. Although some models of sport involvement (e.g., LTAD and FTEM) recognize participation occurs across the lifespan, engagement is usually presented in generic ways such as in Canada's Sport for Life Model which defines the entire phase after sporting excellence as simply active, fit or competitive for life, based on the type of engagement. Longitudinal research examining all levels and patterns of participation, including athletes who dropout or withdraw from sport, is sorely needed (45).

Importantly, the literature pertaining to sport for older people has focused predominantly on competitive athletes involved in Masters and Senior Games with much less attention devoted to individuals who participate in community-based recreational sport (42). We know relatively little about the different combinations of pathways later in life that adults may pursue, what factors influence participation patterns and developmental opportunities from childhood to older adulthood, and best/better practices to support the developmental goals of middle-aged and older sport participants. To gain insight into patterns of stability and instability in developmental trajectories over time, researchers need longitudinal data pertaining to sport involvement of diverse samples as they age, to assess continued, resumed, and first-time involvement in sport (46).



One model or several?

A relatively indisputable finding from previous work is that sport is highly nuanced (i.e., varying across types, age groups, competition levels, cultures, and time). From this perspective, it may be too much to expect a single model to adequately capture the variability in what sport is and means for all individuals across all these contexts. Potentially, a general model could dilute attention to the critical issues for athlete development in a single sport. One example can be seen in how the issue of “early specialization” has been framed in general models—as something to be avoided, unless you happen to be in a sport that specializes early (e.g., gymnastics).

Instead, it might be useful to reframe the overall purpose of athlete development models/frameworks to providing insight and recommendations for different categories of sports. Returning to our example of early specialization noted above, an athlete development model for “early specialization sports” (or, perhaps a more precise category name would be “sports with an earlier age of peak performance” or “aesthetic sports”) such as gymnastics, diving, and figure skating would allow a more thoughtful discussion of the risks and consequences of an athlete specializing early so that these can be managed by coaches and practitioners. Other categories may also be helpful, allowing policy makers, administrators, and coaches to focus on the unique needs of athletes in similar contexts, such as categories of Paralympic sports (47), low participation sports [e.g., see (48) for a discussion of this in Dutch table tennis], women's sport (49), and/or Masters sport (17).

While these concerns are warranted, we believe there is still value in a general lifespan model of athlete development—provided it focused on elements best captured in a generic model. For example, this model may be most useful as a guiding framework, reflecting knowledge about human development broadly (e.g., what is appropriate for a given age group?). As we learn more about the types of training and experiences best suited for different participation outcomes (e.g., lifespan participation, recreational competition, or elite athlete development), this general foundation may provide guidance for advocating one form of training over another. For instance, satisfying basic psychological needs of social connection and autonomy may be more conducive to recreational or life-long participation, while a focus on developing feelings of competence and performance-focused orientations may be more strongly related to elite skill development. This general model could inform context specific models that focus on elements related to different categories of sport. Potentially, these category models could be followed up with sport specific ones. For instance, a sport may consider issues relative to their specific sport context (e.g., differences in performance requirements, training resources, etc.), how these relate to other sports within the same category (e.g., are there ways to share resources to improve system efficiency?), and whether athlete development decisions correspond to broad learning and developmental needs to individuals at that stage of human development. This Sport-Category-General approach may alleviate some of the criticisms that have been made of general models in the past.




Concluding thoughts

A comprehensive approach is needed to understand how and why to promote better supported athlete development from childhood to older adulthood. A lifespan model(s) of athlete development could guide empirical investigations of personal and environment factors that shape biopsychosocial development over time as sport participants age, and account for varying motives, goals, and participation patterns. We recognize, however, that such efforts may be affected by wider environmental, cultural, and political issues that shape program development, applied practice, policy implementation, and sport governance. Pragmatically, the adoption and implementation of a lifespan model in the applied setting may hinge on the value key stakeholders and society, in general, ascribe to sport as a context to facilitate athlete development beyond youth, high performance competitive sport. Perhaps most notably, successful creation and implementation of a comprehensive, evidence-informed, general model of lifespan athlete development will be driven by an integrated, collegial, and collaborative approach among researchers, applied scientists, coaches, and policy makers. Although this may be a difficult hill to climb, there are undoubtedly riches on the other side.
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1The youngest participants are 22 for sports like gymnastics that have an earlier peak-age.
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