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Abstract
[bookmark: _GoBack]This year considerable attention has been paid by researchers on early sports specialization for youth athletes. Issues related to injury, burn out and talent development to name a few have been debated, particularly when contrasted against other opposing youth development approaches, such as a multi-sports approach. The increasing professionalization of young athletes, a particular concern of this editor, coupled with the ensuing physical and mental pressures on these youngsters, and the financial costs to parents to support talented youngsters leads me to conclude that we must not treat them as ‘mini-adult athletes’. Trying to project too far into the sporting future of a 9 or 10 year athlete can lead us to forgetting that they are just a 9 year who typically wants to play, have fun and be with their friends. Embarking on concentrated training programmes, endless travel for tournaments, and an over emphasis on winning can be detrimental to participation rates as shown by recent data in the USA. Therefore, the challenge for researchers in elite youth sports is to ensure that practices we pursue with our young charges promote their health and well-being and that sports is for the benefit of the athlete and not the other way around.
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Abstract
While historically adolescents were removed from their parents to prepare to become warriors, this process repeats itself in modern times but with the outcome being athletic performance. This review considers the process of developing athletes and managing load against the backdrop of differing approaches of conserving and maximizing the talent available. It acknowledges the typical training “dose” that adolescent athletes receive across a number of sports and the typical “response” when it is excessive or not managed appropriately. It also examines the best approaches to quantifying load and injury risk, acknowledging the relative strengths and weaknesses of subjective and objective approaches. Making evidence-based decisions is emphasized, while the appropriate monitoring techniques are determined by both the sporting context and individual situation. Ultimately a systematic approach to training-load monitoring is recommended for adolescent athletes to both maximize their athletic development and allow an opportunity for learning, reflection, and enhancement of performance knowledge of coaches and practitioners.
Commentary
This review paper focuses on the important issue of training loads for adolescent athletes, which is still one of the most frequently asked questions from parents and coaches to my research centre, i.e., what is the best way to monitor training volumes or how should we quantify our training to show its effectiveness? Over the last decade as youth athletes and their sports have become more professionalized and the issue of increased injury rates, burnout and drop out have become a greater concern [1], this still remains a topic that has not received enough attention from paediatric researchers. Whilst Murray [6] melodramatically compares modern youth sports training to that of the Spartan military training of agoge [Editor’s note: note only applicable to boys], the point is well intended that, if we are to place young male and female athletes through a programme of long term training, we need to have more and better evidence to inform our practices. Murray points to the difficulty of defining the term ‘elite athlete’ and equates it to athletes training more than 14 h/wk (pS2-S43), whilst this might work for early specialisation sports like gymnastics and swimming, it is less useful for team sports or even track and field athletics. Given the findings that success at junior level does not predict senior sporting success [3], I would urge fellow researchers to not be distracted in spending much time trying to distinguish elite or semi-elite classifications but instead focus on quantifying the training programme. Whilst this article highlighted physiological parameters e.g., heart rate, urea and creatine kinase concentrations, this must not ignore the holistic approach that must be taken when developing young athletes. We and others have demonstrated that many of the stressors, which can compromise athlete development, include psychological, social or educational factors [5]. Overall, this article summarises a number of external [e.g., volume and scheduling of training and competition] and internal [e.g., use of RPE] factors to be considered when quantifying training load, suggests a sports specific and individualised athlete approach, and provides some examples of data in relation to individual endurance athletes. However, a noticeable omission from this review was the lack of any commentary regarding either female data or sex differences between adolescent athletes. Whether the techniques or tools of choice to monitor training load would differ between boys and girls is unlikely, but the management of the training is likely to need some adaptation between the sexes. What the Spartans would have made of this, can only be consigned to the pages of history!
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Objectives: Current trends among young athletes towards earlier specialization age and year-round training on multiple teams has raised concern for increased injury risk. Our previous analyses showed higher risk for injury in highly specialized young athletes. The goal of this research was to determine whether sports specialization and injury patterns vary by sports type. Methods: In this clinical case-control study, injured athletes (aged 7–18 years) were recruited from sports medicine clinics and compared to similarly aged uninjured athletes recruited from primary care clinics. Participants completed a survey reporting age, gender, sport type, specialization patterns, and details regarding sports-related injuries in the previous 6 months. Clinical diagnoses were collected from patients’ medical records. Injuries were classified as acute, overuse, or serious overuse. Results: Of 1,190 athletes enrolled, 26% (313) were single-sport specialized (reported participation in one sport and trained >8 months/year). Sports with the highest proportion of single-sport specialized athletes were tennis (46.7%), gymnastics (30.1%), and dance (26.3%). Single-sport specialized athletes in individual sports started specializing at a younger age (11.2 ± 2.4 vs. 12.0 ± 2.7, p = 0.05) and reported higher training volumes (11.8 vs. 10.3 h/week, p = 0.04) than those in team sports. Sports with the youngest specialization age were gymnastics (8.9 ± 1.7), dance (10.8 ± 3.0), and soccer (10.9 ± 2.4). Single-sport specialized athletes in individual sports accounted for a higher proportion of overuse injuries (44.3% vs 32.2%, OR = 1.67, p = 0.037) and serious overuse injuries (23.4% vs 11.6%, OR = 2.38, p = 0.011), but a lower proportion of acute injuries (28.8% vs 13.8%, OR = 0.37, p = 0.001) compared to single-sport specialized athletes involved in team sports. Conclusions: Athletes in individual sports may be more likely to specialize in a single sport than team sport athletes. Single-sport specialized athletes in individual sports also reported higher training volumes and greater rates of overuse injuries than single-sport specialized athletes in team sports.
Commentary
This paper was selected because it highlights some of the current debate between proponents for early specialization and those that favour a broader approach of sports selection and training of our young athletes [4]. A focus of particular attention for those opponents of early specialization has been the potential for great risk of injury. This clinical case-control study that was designed based on previous evidence from this team, which showed higher risk for injury in highly specialized young athletes, and involved 1,190 athletes.  The aim of the study was to determine whether the sports specialization and injury pattern varied by sports type. Of the 1190 athletes enrolled in the study 313 met the criteria for being a single specialized athlete defined as participation in a single sport and reporting more than 8 months per year training for that sport. Although there were a variety of sub sample analyses being conducted in this paper, one of the main findings was that single-sport-specialized athletes in individual sports started specializing at a younger age than their single-sport-specialized athletes in team sports.  It was then observed that after adjusting for age, sex , and weekly sports hours, single-sport-specialized athletes in individual sports accounted for  greater proportions of overuse (odds ratio, OR=1.67, p=0.037) and serious overuse injuries (OR=2.38, p=0.011), but a lower proportion of acute injuries (OR=0.37, p=0.001) compared to team sports. As the authors rightly point out, this study was not population based and caution must be taken in estimating population based injury incidence. Technical sports such as gymnastics, tennis and swimming that require frequent repetitive sports-specific skills to improve and progress and for which participation in other sports is often not seen as beneficial, should consider how injury prevention programmes could reduce the risk and types of injury for their sports [7].  Although the study of sports injury is notoriously difficult to quantify and control the numerous extraneous variables [2], this should not diminish our resolve to ensure our young athletes are getting the best possible care, and Pasulka and colleagues should be applauded for their work to date.
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