Development of a standardised method for the analysis of mechanisms and circumstances of injury in football
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What did I do?
The aim of this project was to develop a new standardised system to classify and analyse the circumstances of injuries (commonly referred to as injury mechanisms) in football.
A systematic review was conducted to investigate the literature on the topic and aimed to evaluate how the injury circumstances had been analysed and reported.1 The information obtained through the systematic review was used to inform the first stage of the second study, which aimed to develop of a new standardised system to classify injury inciting circumstances in footbal.2 A third study was subsequently conducted to evaluate the usability of this system in football setting and to analyse the injury circumstances leading to non-contact injuries in elite football players.3 
Why did I do it?
Understanding how injuries occur (i.e., injury circumstances) is essential for the development of injury prevention strategies.4 Studies that aimed to investigate the injury circumstances in football have used different classification systems and terminology, which makes the understanding of the injury circumstances and the comparison between studies difficult. Additionally, despite it is believed that certain injuries  (e.g., hamstring, rectus femoris) occur while players run at high speeds, 5-7 players’ running speeds had not been investigated before using objective measures such as Global Positioning System (GPS) or optical-video analysis, therefore this information could not be accurate.
How did I do it?
The thesis consisted of three studies. The first study was a systematic review which aimed to investigate how injury circumstances had been analysed and reported in the literature.1 Subsequently, 10 practitioners and researchers with more than 5 years of experience working in professional football and/or conducting injury research were involved in a consensus study which aimed to develop a standardised classification system for injury inciting circumstances.2 Once the system was developed, a retrospective study was conducted to evaluate whether the system is usable in a football setting and whether injuries occur during high-speed runs.3 Medical data, together with GPS tracking data and video collected over three seasons by an elite football club were analysed to evaluate the injury inciting circumstances which included an objective analysis of the speed at which players were running when the injuries occurred.
What did I find?
From the systematic review it resulted that duels and unspecified activities accounted for the highest proportion of injury-inciting circumstances in general. High-intensity running and kicking activities seemed to be the main inciting activities of thigh and groin injuries, while duels seemed to be the most common inciting activities of ankle injuries. Duel activities and pressing resulted to be the most common inciting activities leading to anterior cruciate ligament injuries, but there was not complete agreement within the literature. The most important finding of this study was that injury inciting circumstances were reported using arbitrary and heterogeneous classification systems. Another interesting finding was that the number of studies that used video-analysis has been increasing in the past 10 years. 
The second study led to the development of the Football Injury Inciting Circumstances Classification System (FIICCS), a new standardized system to collect injury inciting circumstances, which has been included in guidelines for the recording and reporting of injury data in football.8 The FIICCS includes five domains: contact type, running activity, ball situation, session details and contextual information (Figure 1) and is also split into a core outcome set (essential reporting) and an optional set (additional details). The panel deemed the system to be easy to use in both practical and research settings.
Insert Figure 1 here
The third study showed that combining video and GPS data to analyse inciting circumstances is feasible and can provide insightful information. Indeed, from the analysis it resulted that most non-contact hamstring injuries occurred when players covered a median distance of 16.7m while running achieving a median peak speed of 29.3 km/h, corresponding to 87.6% of players maximal running speed. Considering only hamstring injuries which occurred while players were accelerating players ran for 23.9 m and achieved a median peak speed of 27.6 km/h which corresponded to 83% of their maximal speed. 
What is the most important clinical impact / practical application?
This project developed a system for collecting, analysing, and reporting in an accurate and standardised manner data on injury inciting circumstance. Hopefully, this will contribute to improve the accuracy and standardisation of future research and will be included in routine data collection procedures within football clubs. This will provide important information for the development of training programmes, injury prevention strategies, and potentially return to play protocols. 
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Figure legend:
Figure 1 Structure of the Football Injury Inciting Circumstances Classification System2
