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Abstract

Objectives
To prospectively investigated the incidence and associated time-loss of lower limb injuries in elite Gaelic football during an eight-season period. Additionally, it aims to identify sub-groups of elite players at increased risk of sustaining a lower limb injury.
Design

Prospective, epidemiological study.

Methods

Team physiotherapists provided exposure and injury on a weekly basis to the National Gaelic Athletic Association (GAA) Injury Surveillance Database. Injury was defined using a time-loss criterion. Fifteen different teams participated throughout the 8-year study providing 36 team datasets.
Results

Lower limb injuries (n=1239) accounted for 83.5% (95% CI 82.0 – 85.0) and 77.6% (95% CI 75.8 – 79.4) of training and match-play injuries, respectively. Injury incidence was 4.5 (95% CI 3.7 – 5.2) and 38.4 (95% CI 34.3 – 42.60) per 1000 training and match-play hours, respectively. One-in-four (25.0%, 95% CI 22.4 – 27.0) lower limb injuries were recurrent. Non-contact injuries accounted for 80.9% (95% CI 79.2 – 82.6) of cases. The median team rate was 30 (IQR 24 – 43) lower limb injuries per season resulting in 840.8 (95% CI 773.3 – 908.2) time-loss days. Previously injured players had a 2.5-times (OR 95% CI 2.2 – 2.8) greater risk of sustaining a lower limb injury. Overall, 56.8% of players with a previous lower limb injury sustained another. Incidence was higher for forward players and those aged >25 years. An 80% increase in lower limb injury incidence was observed between 2008 to 2011 and 2012 to 2015.
Conclusions
Lower limb injuries are the most common injury among elite division one Gaelic football teams. Methods for monitoring lower limb injury risk are required so that risk management becomes an ongoing component of a player’s development programme. 

Introduction
Gaelic football is a multidirectional, running-based field sport that originated in Ireland. Elite players cover 9220m during match-play including 1660m of high-speed (>17km.h-1) distance.1, 2 Alongside hand-passing and tackling, the sport involves kicking, jumping, and rapid changes of direction (O’Connor et al., 2015). Therefore, it is not surprising that epidemiological investigations in field sports with similar movement profiles such as Australian football and soccer, report high incidence of lower limb injuries.3, 4, 5, 6, 7, 8, 9 
The initial steps of designing injury risk management strategies involve understanding the rates and risk factors for common sports-related injuries (van Mech; Finch). Previous investigations revealed that 76% of elite Gaelic football injuries, and 60% of all Gaelic games injury claims, are lower limb related.9, 12 However, no investigations have established the prevalence, or the activities (training or match-play) and mechanisms (non-contact, contact) surrounding the onset of these injuries in elite Gaelic football. Furthermore, the impact of sustaining a lower limb injury on a player’s absence from sport and future injury risk are also unknown. Although interventions have been shown to reduce lower limb injury rates in other field sports, designing injury risk management strategies for elite Gaelic football players is difficult given the lack of epidemiological information.7, 10, 11
The Gaelic Athletic Association (GAA) Medical, Scientific and Player Welfare Committee established the National GAA Injury Surveillance Database in 2007 to monitor injury incidence in elite Gaelic football. The resulting data now offers the potential for analysis of multiple seasons, which can inform practitioners of injury trends across this period. Such information is essential to provide direction for injury risk management strategies.13 Thus, the current study aims to audit lower limb injuries and associated time-loss in elite Gaelic football from 2008 to 2015. Additionally, it aims to identify sub-groups of elite players at increased risk of sustaining a lower limb injury.
Methods

The elite Gaelic football season can be divided into four cycles: preseason (weeks 1-7), competitive cycle one encompassing provincial shield and National League (weeks 8-16), mid-season (weeks 17-22), and competitive cycle two encompassing the Provincial-National Championship (weeks 23-34).  The National League is divided into different playing divisions based on team rankings from the previous season with division one representing the highest level.
Prior to the start of each season, medical staff of elite teams were asked to voluntarily upload injury data along with training and match-play exposure hours to the National GAA Injury Surveillance Database on a weekly basis. Teams were prospectively followed from preseason until elimination from competition. Data collection ceased for the off-season and restarted the following preseason. Team medical staff were asked to confirm whether all injury and exposure data had been provided before reports were generated. Noncompliant teams were then excluded for analysis. However, as it is not compulsory for teams to collect and share this data with the governing body the authors were unable to guarantee participation of all teams.

Forty-five team datasets were received between 2008 and 2015. Following reports to the national governing body, nine datasets were excluded as these teams had shorter seasons than their division one counterparts or had supplied incomplete datasets. Thus, this study focuses on elite male, division one teams enrolled in the National GAA Injury Surveillance Database during 2008 and 2015. There are eight division one teams each season.  In total thirty-six datasets from fifteen separate division one teams were included for analysis (1 season x 4 teams, 2 seasons x 2 teams, 3 seasons x 3 teams, 4 seasons x 2 teams, and 5 and 6 seasons x 1 team). This equates to a response rate of 56% between 2008 and 2015.
Only de-identified player data were recorded. Players were given an opportunity to decline inclusion of their data in reports yet no such requests were made. Anonymity was maintained and data protection assured in accordance with ethical approval received from the University Research Ethics Committee (LS-E-11-91-O’Malley-Blake).

Information packs regarding injury definitions and classifications (SUPPLEMENTARY TABLE 1) were distributed to participating teams and embedded onto the online platform. Injury was defined as ‘any injury preventing a player from taking full part in all training and match-play activities typically planned for that day, where the injury has been there for a period greater than 24 hours from midnight at the end of the day that the injury was sustained’.14 This definition ensured that conditions persisting for less than 24 hours were not recorded as injuries. 

Data were entered into statistical analysis software (IBM SPSS Statistics 20.0). Continuous variables are reported as mean with 95% confidence intervals (95% CI). Team rates of lower limb injuries are reported as median with interquartile ranges (IQR). Injury incidence are reported per 1000 exposure hours. Injury burden (i.e. time-loss days per 1000 exposure hours) was calculated by multiplying mean time-loss by the injury incidence. Incidence rate ratios (IRR) were calculated to assess injury rates across age groupings and playing position. The IRR was calculated by comparing an incidence rate for a specific sub-group of players relative to that for all other players (e.g. 18-20 year olds relative to all other players). IRR was also used compare incidence rates between specific lower limb injury sites during match-play and training (e.g. knee incidence during match-play relative to all other lower limb injuries). 
A Pearson correlation was used to analyze relationships between the number of injuries and the number of lower limb injuries sustained by each team per season. A rate difference test was used to compare incidence rate ratios between specific age-groups and playing position relative to all others. For all analyses significance was set a-priori at a p 0.05. Odds ratio (OR) was used to calculate likelihood of sustaining another lower limb injury for previously injured players in comparison to uninjured players. Probability of sustaining another lower limb injury was calculated only for players registered over consecutive seasons (n=850).
RESULTS

Thirty-six elite team datasets from eight seasons were analysed (TABLE 2). Mean season duration was 31.4 weeks (95% CI 29.9 – 32.8). A total of 1239 lower limb injuries were sustained by 833 players (TABLE 2), meaning that 55.5% (95% CI 46.8 – 64.1) of enrolled players sustained a lower limb injury (SUPPLEMENTARY TABLE 2). Specifically, 32.0% (95% CI 28.7 – 36.6; n=506) sustained one lower limb injury per season whilst 23.5% (95% CI 18.2 – 29.3; n=327) sustained multiple. Hence, a proportion of players sustained two (13.6%, 95% CI 12.3 – 14.9; n=209), three (5.7% , 95% CI 3.6 – 8.3; n=77), four (2.7%, 95% CI 1.3 – 4.3; n=33), or five or more (1.5%, 95% CI 1.1 – 1.8; n=8) lower limb injuries per season. Overall 88.2% (95% CI 85.2 – 91.1) of all players that sustained a lower limb injury returned to play within the same season.
In total 152475 exposure hours were registered on the National GAA Injury Surveillance Database. The ratio of training to match-play hours was 7.6 (95% CI 7.1 – 8.0). The overall lower limb injury incidence rate was 8.9 (95% CI 7.9 – 9.9) per 1000 exposure hours. Injury incidence was 10.0-times (95% CI 8.3 – 11.8) greater in match-play than in training (TABLE 2) yet varied between injury sites (TABLE 3). Lower limb sites accounted for 80.2% (95% CI 78.8 – 81.5), 83.5% (95% CI 82.0 – 85.0), and 77.6% (95% CI 75.8 – 79.4) of total, training, and match-play injuries, respectively.
The median number of players per elite Gaelic football team was 34.0 (IQR 31.0 – 36.0) Overall 27.0 (IQR 20.0 – 29.0) players sustained 42.0 (IQR 33.0 – 51.0) injuries per season which included 30.0 (IQR 24.0 – 43.0) lower limb injuries (TABLE 3; SUPPLEMENTARY TABLE 3). Lower limb injuries accounted for 85.2% (r = 0.92; r2 = 0.85; p = 0.001) of the variance in the number of injuries sustained by each team per season.
Overall, 16.3% (95% CI 13.9 – 18.9) of lower limb injuries occurred during preseason whilst 29.0% (95% CI 26.0 – 31.9) and 35.6% (95% CI 32.6 – 38.7) in competitive cycles one and two, respectively. The remaining 19.0% (95% CI 16.6 – 21.7) occurred during mid-season cycles.

Most lower limb injuries were new (74.3%; 95% CI 71.9 – 76.8) as opposed to recurrent (24.7%; 95% CI 22.4 – 27.0). Acute injuries from a single inciting event (75.7%; 95% CI 72.4 – 78.9) were more prevalent than those classified as of insidious, overuse (17.2%; 95% CI 15.4 – 18.9) onset, while chronic, long standing injuries were described in 6.4% (95% CI 5.1 – 7.6) cases. Contact with another player was associated with 19.1% (17.4 – 20.8) of all lower limb injuries. The main type of tissue injuries were muscle (51.3%; 95% CI 49.0 – 53.7), ligament (14.1%; 95% CI 12.4 – 15.8), tendon (16.6%; 95% CI 13.3 – 19.8), bone bruising (5.1%; 95% CI 4.4 – 5.9), and bone fracture (1.1%; 95% CI 0.8 - 1.5). 

Most lower limb injuries occurred during match-play and training whilst 5.4% (n=58) were associated with upspecified onsets. Timing of injury was provided for 76.4% (n=946) of injuries. The proportion of lower limb injuries occurring in quarters one to four was 17.3% (95% CI 14.8 – 19.8), 24.4% (95% CI 23.2 – 25.6), 32.0% (95% CI 30.0 – 34.0), and 26.4% (95% CI 25.3 – 27.4), accordingly.

Previously injured players had a OR of 2.49 (95% CI 2.21 – 2.81). In total, 56.8% of players with a previous lower limb injury sustained another. Thirty percent of players sustained their repeat injury within the same season. Probability of sustaining a lower limb injury also varied based on the number of previous injuries (FIGURE 1). IRR per age-group and playing position, reflecting injury incidence relative to all other groups, is outlined in Supplementary Table 4.
At time of diagnosis practitioners believed that 52.8% (95% CI 50.0 – 55.8), 38.6% (95% CI 35.7 – 41.4), and 8.6% (95% CI 6.9 – 10.4) would result in mild (1-7 days), moderate (8-28 days), and severe (>28 weeks) time-loss, respectively. However, analysis of time-loss data revealed that 25.0% (95% CI 21.9 – 28.2), 51.5% (95% CI 47.5 – 54.6), and 23.6% (95% CI 20.8 – 26.8) of lower limb injuries were actually mild, moderate, and severe, respectively.

Lower limb injuries resulted in an average of 27.7 (95% CI 25.5 – 29.9) time-loss days from sport equating to 840.8 (95% CI 773.3 – 908.2) days per team each season. The injury burden (i.e time-loss days per 1000 exposure hours) was 206.2 (95% CI 188.7 – 233.8). Greater time-loss was associated with recurrent (32.8 days; 95% CI 26.7 – 40.8) than new injuries (22.7 days; 95% CI 20.3 – 25.1).
For the purpose of investigating variations across seasons data were grouped into two periods of 2008-2011 or 2012-2015 seasons.  An 80% increase in lower limb injury incidence was observed (6.4 to 11.4 per 1000 hours). A greater relative increase in training incidence (2.7 to 6.2 per 1000 hours) was observed in comparison to match-play incidence (37.6 to 39.3 per 1000 hours). Injury burden increased 20% whilst mean time-loss fell 10%. Lower limb injury prevalence increased 30% (54.3% to 70.1%) with team rates increasing 50% (37.5 to 56.3). Between 2008-2011 elite Gaelic football teams tended sustained 39 lower limb injuries per season (14 training; 19 match-play). However, between 2012-2015 elite Gaelic football teams tended sustained 61 lower limb injuries (19 training; 28 match-play).
Discussion

The current study reported lower limb injury incidence of 8.9 per 1000 hours in elite Gaelic football. Such rates were higher than reports for all injuries in elite hurling (3.0/1000 hours), soccer (4.0/1000 hours), and rugby (4.7/1000 hours).3, 15, 16 Between 2008/2011 and 2012/2015, team rates per season increased 50% (37.5 to 56.3). Latter team injury rates exceeded that of all injuries sustained in elite hurling (41.5), soccer (52.0) and Australian football (42.1).6, 7, 12 Such data reveals that elite Gaelic football teams sustain more injuries per season than other elite field sports, and that lower limb injury incidence are increasing.
Between the investigated seasons, match-play injury incidence increased by 4.5% whilst training incidence increased by 130%. Such results suggest that training demands were increased in an injurious manner yet still failed to adequately protect players during match-play. Thus, increases in team injuries on this scale suggests current training interventions may be counterproductive in preparing players for match-play demands. It is important for practitioners to monitor match-play injury incidence when evaluating the efficacy of training interventions. For instance, although enhanced physical performance is desireable, reductions in time-loss and injury burden are also essential to maximise match outcomes.4 Additionally, 85% of the variance in a team’s injury rate per season was associated with the number of lower limb injuries they sustained. Previous reports should that lower limb injuries account for 72% of the variance in annual GAA injury claim expenses, thus, potential opportunities exist for directing funds towards performance-related resources if common injuries are reduced.9
Each season elite Gaelic football teams sustained 14.0 thigh, 4.0 pelvis/groin, 5.0 ankle, and 4.0 knee injuries. Fewer pelvis/groin (4.1) and ankle (2.8) injuries per season have been reported in elite Australian football from 2008 to 2012, however, greater teams rates are reported for ankle (7.0) and knee (9.0) injuries in elite soccer.6, 7 Futhermore, it appears that the rise in lower limb injury incidence may be attributable to specific sites such as pelvis/groin, hip, posterior thigh, knee, and ankle as these injuries occur more frequently than others (TABLE 3). Thus, elite Gaelic football teams need sport-specific risk management strategies as this sport has a unique, and more severe, injury profile. These four most common injury sites should be targeted by prevention programmes.
The current study is the first reporting time-loss and injury burden data in elite Gaelic football. Despite reductions in mean time-loss between 2008-2011 and 2012-2015, accumulated team time-loss increased due to greater injury incidence in latter seasons. Thus, in elite Gaelic football lower limb injuries have become less severe but more frequent. The greater recurrence rate than reported in other field sports also contributes to team time-loss as such injuries resulted in 45% more time-loss than new injuries.5, 6, 15 Additionally, the 20% increase in injury burden likely adversely impacts team performance by decreasing player availability.4 
Most lower limb injuries occurred inseason during competitive cycle one (29.0%) and competitive cycle two (35.6%). Previous investigations in elite Gaelic football reported no differences in weekly workloads between preseason and competitive cycles, however, spikes in weekly workload were associated with greater injury risk late-inseason than during other cycles.18 Such results suggests that players tolerate similar workload loads differently throughout the season possibly due to differences in fitness levels and match-play exposure. For instance, elite Australian football inseason match-play loads are 46% greater than those during preseason.19 Furthermore, match-play demands in elite soccer and Australian football have increased over the last decade.20, 21, 22 Force production, postural control, and sprinting performance are known to be impaired following simulated match-play.23 Such adverse responses may also be more pronounced during congested competition periods.24 Therefore, it could be hypothesized that more lower limb injuries may occur in competitive cycles due to the more intense demands associated with match-play. Further analysis of the seasonal variation in injury rates may provide novel insights for guiding prevention as interventions may be more effective when targeted at specific seasonal cycles.25
Previously injured players had a OR of 2.49 with 56.8% sustaining another lower limb injury. Such findings suggests variables making these players susceptible to initial injury may not have been adequately addressed during rehabilitation or in training following return to play. Factors such as knee flexor strength, adductor squeeze score, the Copenhagen Hip and Groin Outcome Score (HAGOS), single-leg drop landing and jump, Star Excursion Balance test in the posterior direction, aerobic fitness, and training load should be monitored to modify Gaelic football programmes accordingly to reduce primary and secondary injury risk.18, 26, 27, 28 
IRR were greatest for players aged >25 years, as well as those in the forward playing position. Similar trends have been found in elite soccer as players with less than 1 year experience at the top level have a 35% reduction in lower limb injury incidence when compared to their peers (Kristenson et al., 2013). It is evident that injury incidence differs between age-groups playing positions, suggesting that methods to identify and manage risk factors should vary between player sub-groups. Therefore, injury risk management strategies in elite Gaelic football should be modified for players with previous injury, aged >25 years, and those required to play in a forward position. 
A major limitation of the current study is the reliance on elite teams to voluntarily participate in this injury surveillance projects as it is not compulsory for teams to collect and share this data with the governing body. For instance, forty-five team datasets were received from 2008 to 2015 which makes it difficult to monitor multiple teams over consecutive seasons. More complete data could account for variability in player exposure and team schedules thus allowing temporal trends to be more accurately monitored. 

Conclusion 

The current study highlighted a 130% increase in training incidence coupled with a 4.5% increase in match-play incidence. In comparison to similar elite field sports, more lower limb injuries are sustained per team and per 1000 exposure hours in elite Gaelic football. As the investigation period concluded, the prevalence of lower limb injuries was 74.6% highlighting that most players will sustain at least one lower limb injury per season. Although 88.2% of athletes return to play within the same season, each elite team lost 840.8 days from sport per season. Proportions of non-contact and recurrent lower limb injuries were higher than in other elite field sports. Practitioners in elite Gaelic football should regularly review their programmes to establish their effectiveness in preventing common lower limb injuries and maximising player availability.

A series of investigations to identify injury risk factors of common lower limb injuries in Gaelic Games are required. Investigations into modifiable risk factors should consider differences for players with previous injury, aged >25 years, and those required to play in a forward position.
 Practical implications
1. Lower limb injuries account for 80% of all time-loss injuries in elite Gaelic football, affecting 56% of all players per season, and resulting in 840 time-loss days per team each season.

2. Incidence was greater for those aged aged >25 years and among forwards. Players with a previous lower limb injury were 2.5-times more likely to sustain another within consecutive seasons. Tailored interventions may need to be targeted at these sub-groups of players.
3. Future attempts to identify modifiable risk factors and interventions should consider these findings.
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Table 2 – Injury Incidence and Associated Time-Loss

	 
	Overview 
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015

	Sample Size 
	
	
	
	
	
	
	
	
	

	Team Datasets
	36
	8
	3
	7
	4
	4
	2
	5
	3

	Player Datasets
	1500
	310
	133
	281
	166
	187
	90
	208
	125

	Lower Limb injuries
	1239
	247
	90
	191
	110
	135
	116
	190
	160

	Incidence Per 1000 Hours
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Total
	8.9 (7.9 - 9.9)
	6.8 (6.6 – 7.7)
	6.3 (5.0 – 7.7)
	7.0 (6.0 – 7.9)
	5.6 (4.6 – 6.6)
	10.3 (8.6 – 12.0)
	13.8 (11.2 – 16.3)
	9.7 (8.3 – 11.0)
	11.7 (10.5 - 12.9)

	Training
	4.5 (3.7 - 5.2)
	2.8 (2.2 – 3.4)
	2.7 (1.8 – 3.6)
	2.9 (2.3 – 3.6)
	2.5 (1.8 - 3.2)
	5.2 (3.8 – 6.5)
	7.9 (5.8 – 9.9)
	4.9 (3.8 – 5.9)
	6.7 (5.6 - 7.8)

	Match-Play
	38.4 (34.3 - 42.6)
	55.2 (46.0 – 64.3)
	39.2 (28.9 – 49.4)
	33.0 (26.8 – 39.2)
	22.8 (16.8 - 28.7)
	28.0 (21.2 – 34.9)
	55.5 (41.0 – 70.1)
	35.6 (28.7 – 42.6)
	38.1 (33.1 - 43.2)

	Match-Play to Training Ratio
	10.0 (8.3 - 11.8)
	19.6 (15.2 - 25.4)
	14.7 (9.6 - 22.4)
	11.2 (8.3 - 15.1)
	9.1 (5.7 - 11.6)
	5.4 (3.8 - 7.7)
	7.0 (4.9 - 10.1)
	7.3 (5.5 - 9.8)
	6.0 (4.6 - 7.5)

	Match-Play and Training Difference
	33.9 (30.6 - 37.4)
	52.4 (43.8 - 60.9)
	36.5 (27.1 -45.8)
	30.1 (24.3 - 35.6)
	20.3 (15.2 - 25.5)
	22.8 (17.4 - 28.4)
	47.6 (35.2 - 60.2)
	30.7 (24.9 - 36.7)
	31.4 (27.5 - 35.4)

	Time-Loss (Days)
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Mean Per Injury
	27.7 (25.5 - 29.9)
	26.8 (21.3 - 26.7)
	27.8 (13.3 - 38.6)
	28.1 (20.5 - 37.8)
	31.2 (22.4 - 41.4)
	40.6 (21.7 - 69.0)
	20.9 (18.7 - 23.0)
	24.9 (19.3 - 31.1)
	21.6 (16.9 - 26.3)

	Mean Per Team
	840.8 (773.3 - 908.2)
	827.5 (662.0 - 993.0)
	769.0 (544.0 - 915.0)
	577.3 (431.7 - 757.6)
	653.5 (507.5 - 796.0)
	909.5 (794.5 - 1093.0)
	1140 (898.0 - 1382.0)
	789.4 (615.0 - 969.2)
	1060 (852.2 - 1267.8)

	Injury Burden
	206.2 (188.7 - 223.8)
	182.5 (146.0 - 219.0)
	161.5 (138.3 - 180.1)
	199.5 (129.9 - 274.7)
	198.1 (169.5 - 231.3)
	271.5 (224.0 - 351.3)
	264.8 (221.2 - 308.4)
	130.9 (105.3 - 149.8)
	241.1 (212.9 - 269.3)


Table 3 – Rates of Lower Limb Injuries  

	
	n
	Team Rate
	Incidence
	IRR
	Match-Play Incidence
	Training Incidence
	Match-Play to Training IRR

	Pelvis / Groin
	179
	4.0 (3.0 – 7.0)
	1.2 (1.0 - 1.3)
	0.93 (0.75 - 1.16)
	4.3 (3.3 - 5.3)
	0.7 (0.6 - 0.8)
	6.11 (4.45 - 8.40)

	Hip
	42
	1.0 (0.0 – 2.0)
	0.3 (0.2 - 0.4)
	0.28 (0.19 - 0.40)
	1.1 (0.6 - 1.6)
	0.2 (0.1 - 0.3)
	5.26 (2.84 - 9.73)

	Anterior Thigh
	138
	3.0 (1.0 – 5.0)
	0.9 (0.8 - 1.1)
	0.99 (0.77 - 1.28)
	4.1 (3.1 - 5.1)
	0.3 (0.2 - 0.4)
	12.25 (8.29 - 18.11)

	Posterior Thigh
	377
	9.0 (7.0 – 12.0)
	2.5 (2.2 - 2.7)
	3.46 (2.75 - 4.35)
	9.5 (8.0 - 11.0)
	1.2 (1.0 - 1.4)
	7.99 (6.37 - 10.03)

	Knee
	177
	4.0 (3.0 – 7.0)
	1.2 (1.0 - 1.3)
	1.31 (1.03 - 1.67)
	7.1 (5.7 - 8.4)
	0.5 (0.3 - 0.6)
	15.46 (11.22 - 21.29)

	Shin
	14
	0.0 (0.0 – 1.0)
	0.09 (0.0 - 0.1)
	0.09 (0.05 - 0.16)
	0.6 (0.2 - 0.9)
	0.03 (0.0 - 0.1)
	17.39 (5.36 - 56.46)

	Calf
	81
	2.0 (0.0 – 4.0)
	0.5 (0.4 - 0.6)
	0.56 (0.41 - 0.71)
	2.6 (1.8 - 3.4)
	0.3 (0.2 - 0.4)
	7.92 (5.13 - 12.24)

	Ankle
	202
	5.0 (3.0 – 8.0)
	0.4 (0.3 - 0.5)
	1.14 (1.22 - 1.95)
	6.9 (5.6 - 8.2)
	0.6 (0.4 - 0.7)
	12.69 (9.37 - 17.18)

	Foot
	29
	1.0 (0.0 – 1.0)
	0.2 (0.1 - 0.3)
	0.19 (0.12 - 0.29)
	1.1 (0.6 -1.6)
	0.1 (0.0 - 0.1)
	13.14 (6.02 - 28.69)


Table 3 – Team Rates Per Season

Values presented as median with respective interquartile range (IQR).

	 
	Overview
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015

	Players Injured
	27.0 (20.0 – 29.0)
	22.0 (20.0 - 27.0)
	24.0 (18.0 - 27.0)
	21.0 (17.0 - 25.0)
	29.0 (17.0 - 33.0)
	28.0 (22.0 – 34.0)
	31.0 (31.0 - 31.0)
	28.0 (19.0 – 29.0)
	28.3 (25.7 - 30.9)

	Total Injuries
	42.0 (33.0 – 51.0)
	37.0 (33.0 – 49.0)
	42.0 (28.0 - 48.0)
	33.0 (23.0 - 41.0)
	40.0 (23.0 – 45.0)
	44.0 (30.0 – 59.0)
	70 .0 (66.0 - 72.0)
	54.0 (28.0 – 57.0)
	68.0 (41.0 – 81.0)

	Lower Limb
	32.0 (24.0 – 47.0)
	28.0 (23.0 – 37.0)
	29.0 (22.0 - 41.0)
	27.0 (21.0 - 35.0)
	30.0 (17.0 - 36.0)
	34.0 (24.0 – 45.0)
	58.0 (52.0 - 64.0)
	48.0 (22.0 – 51.0)
	48.0 (44.1 - 62.6)

	Pelvis / Groin
	4.0 (3.0 – 7.0)
	4.0 (3.0 – 6.0)
	3.0 (3.0 - 3.0)
	3.0 (1.0 – 4.0)
	3.0 (3.0 – 4.0)
	3.0 (3.0 - 4.0)
	11.5 (9.0 - 14.0)
	8.0 (4.0 – 11.0)
	9.0 (7.0 – 11.0)

	Hip
	1.0 (0.0 – 2.0)
	2.0 (0.0 – 4.0)
	0.7 (0. - 2.0)
	0.0 (0.0 - 1.0)
	0.8 (0.3 - 1.0)
	1.0 (0.0 – 1.0)
	1.0 (1.0 - 1.0)
	1.0 (0.0 – 2.0)
	1.0 (1.0 – 1.0)

	Thigh
	14.0 (9.0 – 19.0)
	11.0 (9.0 – 16.0)
	15.0 (12.0 - 19.0)
	12.6 (9.6 - 16.3)
	12.0 (8.0 – 15.0)
	12.0 (8.0 – 15.0)
	27.0 (24.0 - 30.0)
	17.0 (6.0- 24.0)
	17.0 (16.0 – 18.0)

	Anterior Thigh
	3.0 (1.0 – 5.0)
	2.0 (0.0 – 3.0)
	5.0 (2.0 - 10.0)
	3.0 (0.9 - 6.0)
	1.0 (1.0 - 5.0)
	4.0 (1.0 - 6.0)
	6.0 (3.0 - 9.0)
	3.0 (2.0 - 6.0)
	4.0 (2.0 – 6.0)

	Posterior Thigh
	9.0 (7.0 – 12.0)
	7.0 (5.0 – 10.0)
	10.0 (9.0 - 11.0)
	9.0 (8.0 – 12.0)
	9.0 (8.0 - 12.0)
	8.0 (6.0 – 9.0)
	21.0 (21.0 - 21.0)
	14.0 (5.0 – 19.0)
	11.0 (9.0 – 13.0)

	Knee
	4.0 (3.0 – 7.0)
	5.0 (4.0 – 9.0)
	5.0 (2.0 - 9.0)
	3.0 (2.0 - 5.0)
	3.0 (2.0 – 5.0)
	4.0 (3.0 - 6.0)
	4.5 ( 0.0 - 9.0)
	4.0 (3.0- 5.0)
	7.0 (6.0 – 8.0)

	Shin
	0.0 (0.0 – 1.0)
	0.0 (0.0 - 1.0)
	-
	0.4 (0.0 - 1.0)
	0.0 (0.0 – 1.0)
	0.0 (0.0 – 1.0)
	0.5 (0.0 - 1.0)
	0.0 (0.0 – 1.0)
	-

	Calf
	2.0 (0.0 – 4.0)
	2.0 (0.0 - 3.0)
	3.0 (2.0 - 5.0)
	2.0 (0.3 - 3.0)
	1.0 (0.0 - 2.0)
	1.0 (0.0 - 4.0)
	3.5 (2.0 - 5.0)
	2.0 (1.0 – 5.0)
	2.0 (0.0 – 3.0)

	Ankle
	5.0 (3.0 – 8.0)
	4.0 (1.0 – 8.0)
	2.7 (2.0 - 3.0)
	5.0 (3.0 – 7.0)
	5.0 (3.0 – 8.0)
	7.0 (2.0 – 8.0)
	9.5 (5.0 - 14.0)
	9.0 (3.0 – 10.0)
	5.0 (4.0 – 6.0)

	Foot
	1.0 (0.0 – 1.0)
	1.0 (0.0 - 1.0)
	1.0 (0.0 - 2.0)
	1.0 (0.0 - 2.0)
	0.0 (0.0 - 3.0)
	0.0 (0.0 – 1.0)
	0.5 (0.0 - 1.0)
	1.0 (1.0 – 2.0)
	-


Figure 1 – Probability of Sustaining a Lower Limb Injury
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	Term
	Definition

	Injury
	Any injury that prevents a player from taking a full part in all training and match play activities typically planned for that day, where the injury has been there for a period greater than 24 h from midnight at the end of the day that the injury was sustained.

	
	

	
	

	
	

	
	

	Recurrence Injury
	A reinjury to a previously injured region.

	
	

	Mild Injury
	Injury lasting up to 1 week.

	
	

	Moderate Injury
	Injury lasting up to 4 weeks

	
	

	Severe Injury
	Injury lasting more than 4 weeks.

	
	

	Acute
	Injury incited by single event of macrotrauma.

	
	

	Chronic
	Injury which previously required ongoing treatment.

	
	

	Overuse
	Injury associated with repeated microtrauma

	
	

	Contact
	Injury incited by contact with another player.


Supplementary Table 1 – Injury Definitions 

Supplementary Table 2 –Injury Prevalence Amongst Elite Players

	 
	Overview
	2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015

	Number of Teams
	36
	8
	3
	7
	4
	4
	2
	5
	3

	Incidence Proportion
	0.7 (0.6 - 0.8)
	0.54 (0.5 - 0.6)
	0.54 (0.5 - 0.6)
	0.49 (0.43 - 0.55)
	0.59 (0.51 - 0.67)
	0.64 (0.56 - 0.71)
	0.6 (0.5 - 0.7)
	0.8 (0.76 - 0.87)
	1.4 (1.2 - 1.6)

	Incidences Per Affected Player
	1.5 (1.4 - 1.7)
	1.5 (1.3 - 1.7)
	1.5 (1.2 - 1.8)
	1.5 (1.2 - 1.7)
	1.2 (1.0 - 1.5)
	1.4 (1.2 - 1.6)
	2.5 (2.1 - 3.0)
	1.2 (1.0 - 1.4)
	1.9 (1.7 - 2.0)

	Prevalence 
	55.5% (46.8 - 64.1)
	54.1% (48.5 - 59.7)
	54.4% (45.2 - 63.5)
	49.4% (43.3 - 55.4)
	59.2% (51.4 - 67.0)
	63.8% (56.2 - 71.5)
	60.4% (49.4 - 71.4)
	81.7% (76.2 - 87.2)
	74.6% (67.7 - 81.4)


Supplementary Table 3 - Incidence Between Age-Groups and Playing Positions

	
	18-20
	21-24
	25-29
	>30
	Goalkeeper
	Defender
	Midfield
	Forward

	Player Seasons
	178
	623
	551
	149
	56
	581
	270
	594

	Lower Limb Injuries
	97
	387
	506
	162
	42
	409
	166
	535

	Incidence
	5.4 (4.3 - 6.5)
	6.1 (5.5 - 6.7)
	9.0 (8.3 - 9.8)
	10.7 (9.1 - 12.4)
	7.5 (5.2 - 9.7)
	6.9 (6.3 - 7.6)
	6.1 (5.1 - 7.0)
	8.9 (8.1 - 9.6)

	Incidence Rate Ratio
	0.69 (0.56 - 0.84)
	0.71 (0.63 - 0.80)
	1.35 (1.20 - 1.51)
	1.49 (1.26 - 1.75)
	0.98 (0.72 - 1.34)
	0.87 (0.77 - 0.98)
	0.77 (0.65 - 0.90)
	1.32 (1.18 - 1.48)

	Incidence Difference
	2.5 (1.3 - 3.6) p=0.001; z=4.12
	2.5 (1.6 - 3.3) p=0.001; z=5.63
	2.3 (1.4 - 3.3) p=0.001; z=4.86
	3.5 (1.8 - 5.2) p=0.001; z=4.03
	0.1 (-2.4 - 2.2) p=0.928; z=0.10
	1.0 (0.1 - 1.9) p=0.024; z=2.26
	1.8 (0.8 - 2.9) p=0.001; z= 3.45
	2.2 (1.2 - 3.1) p=0.001;z=4.61
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