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Is there a higher prevalence of injury related to a certain discipline of the triathlon? A protocol for a systematic review

Abstract
Background
          Injuries in triathletes are becoming more and more prevalent all over the world. This is because the triathlon has become one of the fastest developing sports globally due to continuous growth of participation and increased media interest. The main aim of this review is to obtain data from articles from previous years related to the topic of discussion and determine whether there is a higher prevalence of injury related to a certain discipline of the triathlon. This would allow athletes and coaches to educate themselves on injury prevalence and prevention, therefore enhancing the overall performance.

Methods
          A systematic search of ProQuest Central and Pub-Med will be undertaken with all searches being inclusive of the terms ‘prevalence’, ‘injuries’ and ‘triathlon’ when considered for review. Further articles containing injury information in populations of triathletes aged 18-50 years old with a history in triathlon, swimming (open water or indoor), cycling or running will also be included. All relevant articles including that of systematic reviews, randomised controlled trials, retrospective analysis and cohort studies will be included, with the literature review going to be completed following the PRISMA guidelines.

Discussion
          The outcomes of the systematic review may be used for permitting numerous educational strategies that concentrate on improving athlete and coach understanding of a specific injury or injury prevention strategy prevention and rehabilitation in order to enhance future performance(s). This would therefore assist the athletes by allowing them to train and compete more effectively and reduce the risk of further injury.      
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Background
          Injuries in triathletes are becoming more and more prevalent as triathlon has become one of the quickest developing sports globally due to growing participation and increased media attention (Hotfiel et al., 2019; Kienstra et al., 2017). Since its establishment in the 1970s, triathlon has seen increasing popularity in all novice recreational and professional athletes, leading it to its formation in 2000 as an Olympic sport (Andersen et al., 2013; Schorn et al., 2018). Triathlon is a multi-discipline sport to which there are 4 main distances triathletes’ race consecutively in swimming, cycling, and running (Etxebarria, Mujika and Pyne, 2019; Neidel et al., 2019). The distances predominantly completed in triathlon races are the Sprint, Olympic, Long and Ironman distance. Firstly, the sprint triathlon is the shortest distance, which is comprised of a 750 metre swim, 20 kilometres on the bike and then a 5 kilometre run (Andersen et al., 2013; Gosling, Gabbe and Forbes, 2008; Schorn et al., 2018). The Olympic distance is inclusive of a 1500 metre swim, 40 kilometres on the bike followed by a 10 kilometre run (Andersen et al., 2013; Gosling, Gabbe and Forbes, 2008; Schorn et al., 2018). The next race up from this is the long distance which involves a 3000 metre swim, a 80 kilometre bike ride and a 20 kilometre run (Andersen et al., 2013; Gosling, Gabbe and Forbes, 2008; Schorn et al., 2018). Finally, the Ironman requires the athlete to swim 3800 metres, cycle 180 kilometres and run a marathon of 42.2 kilometres (Andersen et al., 2013; Gosling, Gabbe and Forbes, 2008; Schorn et al., 2018). 

          Due to its increase in popularity, there needs to be an increase in the awareness of injury risk and prevention in triathletes (swimmers, cyclists, runners). So far, research on injuries in triathletes has been concentrated mainly on prevalence and characterisation of injuries, leaving gaps for those seeking guidance on injury risk and prevention (Kienstra et al., 2017). This literature review will aim to establish and verify whether there is a higher prevalence of injury related to a certain discipline of the triathlon for example, in swimming, cycling or running. Evaluating specific pieces literature could therefore enable further education of triathletes and coaches in relation to injury risk, rehabilitation and prevention in relation to their age, training intensity and fitness levels. This would further permit them to train and compete more effectively and reduce the risk of future injury. 

Methods:
Aim:
          A systematic search of ProQuest Central and Pub-Med will be launched, with all searches being inclusive of prevalence, injuries and triathlon being considered for review. The review will also deem any studies including swimming, cycling or running injuries to be suitable criteria. This review will be completed under the PRISMA guidelines with a copy of the guidelines attached and distributed with the literature review.
Population:
          All studies including adult triathletes aged 18-50 years old with a history in triathlon or swimming, cycling or running. Any studies involving injuries related to triathlon or any of its disciplines will also be included. Any other sport related injuries will be excluded. 

Intervention 
           This review will target any studies inclusive of triathlon (swimming, cycling, running) injuries and their prevalence in athletes of all levels from novice to Olympic level triathletes. Any studies including athletes under the age of 18 or over the age of 50 will be excluded. This is because endurance performance decreases with increasing age (Knechtle et al., 2012). Within triathlon training, the elevated training volume along with the high intensity of physical stress put increased strain on the body of the athletes’ (Etxebarria, Mujika, and Pyne, 2019). Moreover, when observing athletes between the range of 18-50 years old, it is vital to take into account that athletes’ peak endurance performance is maintained until the age of 30 to 35 years, later followed by a moderate deterioration until the age of 50 to 60 years old (Knechtle et al., 2012). It may also be suggested that the length of a triathlon relates with the decline in age-related performance. For example, in short distance triathletes, a major decline in performance starts at the ages of 45 to 50 years old (Bernard et al., 2009; Knechtle et al., 2012). However, in Ironman triathletes, the age-related decline in performance tends to begin after the age of 55 years (Lepers et al., 2010).

Outcomes
            The main aim of the review is to establish the prevalence along with the main reason for injury in triathletes (swimmers, cyclists, runners) of various levels in accordance with their training intensity. From this outcome it may optimise the need for further education of triathletes and coaches in relation to injury risk, rehabilitation and prevention in relation to their age, training intensity and fitness levels, therefore allowing numerous educational strategies that concentrate on improving athlete and coach understanding of a specific injury or injury prevention strategy (Talpey and Siesmaa, 2017). This would assist them to train and compete more effectively and reduce the risk of further injury.  

Study Design
          The literature review will be conducted using all relevant articles including that of systematic reviews, randomised controlled trials, retrospective analysis and cohort studies, with the literature review going to be completed following the PRISMA guidelines. 



Search Strategy and Information Sources 
          ProQuest Central and Pub-Med were searched using the terms ‘prevalence’, ‘injury’, ‘triathlon’, ‘swimming’, ‘cycling’ and ‘running’ which led to 529 applicable results, from which 34 were seemingly relevant and eligible to be reviewed. Below is a table containing all the relevant data which is to be extracted from the search results. 

Table 1. Information to be taken from the research studies
	Publication details
	Title, Author, publication year.

	Population
	Triathletes (swimmers both open water and indoor, cyclists and/or runners), aged 18-50 years.

	Intervention
	Age, level of athlete.

	Outcomes
	Outcome of injury prevalence within all triathlon disciplines.

	Findings
	Identification of data and common link between injury site and prevalence in relation to the disciplines of the triathlon to further educate and enhance upcoming performance.



Data Collection and Synthesis
Qualitative data 
The qualitative data taken from the studies will most likely comprise of surveys, questionnaires or reports made based on triathlete experiences and feedback from research experiments.

Quantitative data 
Quantitative data will be obtained from the studies and be inclusive of data such as the percentage of injury prevalence in relation to the triathlon discipline (swimming, cycling, running). All crucial and significant information will be noted in the literature review and debated in the summary section. 

Discussion and Conclusion
          The protocols of all studies will be analysed to determine the most common link between injury site and prevalence in relation to the disciplines of the triathlon. It may be predicted that the majority of triathlon injuries reported are as an outcome of running. This could be because running is the most stressful of all the disciplines, therefore resulting in a higher injury report. By confirming a link between the site of injury and its prevalence in relation to the disciplines of the triathlon. These findings may aim to be used in future for facilitating numerous educational strategies that concentrate on improving athlete and coach understanding of a specific injury or injury prevention strategy prevention and rehabilitation in order to enhance future performance(s). This would therefore assist the athletes by allowing them to train and compete more effectively and whilst reducing the risk of further injury. 

          To conclude, the presentation of all findings relevant to the question of whether there is a higher prevalence of injury related to a certain discipline of the triathlon will be submitted in a literature review. The literature review will not be biased or have a conflict of interest.
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