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ABSTRACT 

Background Hip and groin injuries are common in men’s professional football, but the time-

trend of these injuries is not known.  

Aim To investigate hip and groin injury rates, especially time-trends, in men’s professional 

football over 15 consecutive seasons.  

Study design Prospective cohort study. 

Setting Men’s professional football. 

Methods 47 European teams were followed prospectively for a varying number of seasons 

between 2001/02 and 2015/16, totalling 268 team-seasons. Time-loss injuries and individual 

player exposure during training and matches were recorded. Injury rate was defined as the 

number of injuries/1000 h and injury burden as the number of lay-off days/1000 h. Time-trends 

for total hip and groin injuries and adductor-related injury rates were analysed using Poisson 

regression, and injury burden was analysed using a negative binomial regression model. 

Results Hip and groin injuries contributed 1812 out of 12 736 injuries (14%); with adductor-

related injury as the most common of hip and groin injuries (n=1139, 63%). The rates of hip and 

groin injury and adductor-related injury were 1.0/1000 h and 0.6/1000 h, and these rates 

decreased significantly with on average 2% (Exp(b)=0.98, 95% CI 0.97 to 0.99, p=0.003) and 

3% (Exp(b)=0.97, 95% CI 0.95 to 0.99, p<0.001) per season (year on year), respectively. The 

seasonal trend of hip and groin injury burden did not improve (Exp(b)=0.99, 95% CI 0.97 to 

1.01, p=0.40). 

Conclusions Hip and groin injuries constitute a considerable part of all time-loss injuries in 

men’s professional football. Although there was a promising slight decreasing trend in the rates 
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of hip and groin injury (as a category) and adductor-related injury (as a specific diagnosis), the 

injury burden remained at a consistent level over the study period.  
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INTRODUCTION 

Professional football has high injury rates, with an average a player sustaining two time-loss 

injuries per season.1 Hip and groin injuries (HGI) are among the most common football injuries 

and account for 12-16% of all recorded time-loss injuries per season in men’s professional 

football.2 Similarly, a recent study of male football players in Qatar found that HGI accounted 

for 18% of all time-loss injuries.3 This high rate is probably due to the repetitive involvement of 

sprinting, kicking and change of direction.4-6  

 

In a systematic review on different football codes a stable trend for total HGI rate was found 

with an increasing trend of intra-articular hip joint conditions over the past decade.7 This trend 

could reflect an actual increase of hip injuries or reflect diagnostic changes, considering the 

increasing rate of arthroscopic hip surgery seen both in the USA and Europe over the last 10-15 

years.8-9 There is thus a need for studies on HGI in sports with longer follow-up periods and 

using appropriate time-trend analyses.10 

 

The aim of this study was to investigate HGI rates, especially time-trends, in men’s professional 

football over 15 consecutive seasons. Our hypothesis was that the overall HGI rate would be 

stable over multiple seasons. 
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MATERIALS AND METHODS 

This is a sub-study of the Union of European Football Associations (UEFA) Elite Club Injury 

Study,1 including some seasonal data on HGI published previously.5 In total, 47 men’s 

professional teams from 16 European countries were followed over a varying number of seasons 

(on average 5.7 seasons per team, range 1 to 15) from 2001/02 to 2015/16. The study has 

involved 3055 individual players (7756 player-seasons) and 268 team-seasons. Nine teams 

participated the inaugural year of the study, but the study has expanded and in the 2015/16 

season 28 clubs were included. The study design adhered to the consensus statement on injury 

definitions and data collection procedures in football,11 and the overall methodology has been 

reported in detail elsewhere.12 The recent Doha agreement on terminology of groin pain,13 a 

clinically-based taxonomy to improve standards in research of HGI, was used to classify all the 

HGIs. During this procedure, all HGIs were re-classified by the primary author from the Orchard 

Sports Injury Classification System (OSICS) used in the database.14 For the purpose of this sub-

study, injuries were categorized according to the Doha agreement on terminology of groin pain 

into adductor-related, iliopsoas-related, pubic-related, inguinal-related, hip joint-related and other 

causes of groin pain.13 Compared with the classification used in our previous study, rectus 

abdominis tendinopathy and symphysitis/pelvic stress fracture were grouped into the pubic-

related category. Consequently, the category “Other causes of groin pain” includes diagnoses 

such as groin enthesiopathy and groin tendinopathy as well as nerve entrapment.  
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Inclusion criteria and definitions 

All players in the first team squads each season were invited to participate. Players who were 

transferred or finished their contracts due to other reasons before the end of a season were 

included for as long as they participated in first team activities. Injury was defined according to 

time-loss, and players were considered injured until the club medical staff allowed full 

participation in training and availability for match selection.11-12 In this study a recordable HGI 

was defined as an acute or overuse injury located to the hip (the hip joint and surrounding soft 

tissues) or groin (the junction between the anteromedial part of the thigh and the lower abdomen) 

regions.5 11 All operational definitions used in this sub-study are seen in table 1. Re-injuries were 

defined according to the concept of early recurrences.11 

 

Table 1. Operational definitions. 

Training session Team training that involved physical activity under the supervision of the coaching staff. 

Match Competitive or friendly match against another team. 

Injury Any physical complaint sustained by a player that resulted from a football match or 

football training and led to the player being unable to take full part in future football 

training or match play. 

Hip and groin injury Injury located to the hip joint or surrounding soft tissues or at the junction between the 

anteromedial part of the thigh, including the proximal part of the adductor muscle bellies, 

and the lower abdomen. 

Re-injury Injury of the same type and location as a previous injury that occurred within two months 

of a player’s return to full participation. 

Slight/Minimal injury Injury causing 0–3 days lay-off. 

Mild injury Injury causing 4–7 days lay-off. 
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Moderate injury Injury causing 8–28 lay-off. 

Severe injury Injury causing > 28 days lay-off. 

Acute injury Injury with sudden onset and known event. 

Overuse injury Injury with insidious onset and no identifiable event. 

Injury rate Number of injuries per 1000 player hours [(Σ injuries/Σ exposure hours) × 1000]. 

Injury burden Number of lay-off days per 1000 player hours ((Σ lay-off days/Σ exposure hours) x1000) 

 

Data collection 

Baseline player data collection and consent was collected once yearly at the time of inclusion. A 

member of each club’s medical team or technical staff registered individual exposure in minutes 

during club and national team training sessions and matches. A club medical officer (physician 

or physiotherapist) recorded all injuries immediately after the incident. Injury cards and 

attendance records were sent to the study group monthly, starting with July each season during 

the pre-season preparation period and ending in May the following year. If a player was injured 

at the end of the season, the study controllers collected additional information on when the player 

was considered fully fit to return to play in the off-season. Prompt feedback was given to the 

participating teams by our study controllers in order to correct missing or unclear data. Seasonal 

data were aggregated on a team level.  

 

Statistical analyses 

Injury rate (IR) was calculated as the number of injuries per 1000 h with corresponding 95% CI. 

Injury burden was calculated as the number of lay-off days per 1000 h with corresponding 95% 

CI. Lay-off days was presented as mean ± SD. Poisson regression was used to analyse seasonal 

trend in total HGI, and sub-groups adductor-related injury, acute and overuse injury, with 
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number of injuries as dependent variable, season as independent variable and exposure entered as 

an offset in the model. A negative binomial regression model was used for injury burden, due to 

better model fit.15 All models were adjusted for overdispersion according to Pearson. A 2-year 

moving average (MA) approach, by summarising two consecutive seasons and averaging their 

values, was also used in order to smooth out large seasonal variations and presented as seasonal 

average percent change.16 As a sensitivity analysis, the aggregated IR for the 610 HGIs in the 

2001/02 to 2007/08 seasons, as reported previously,5 was also compared with the aggregated IR 

for the subsequent eight seasons 2008/09 to 2015/16 seasons. A rate ratio (RR) with 95% CI was 

used for IR comparisons between the two seasonal blocks (2001/02 to 2007/08 and 2008/09 to 

2015/16) and between match and training. The significance level was set at p<0.05. 
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RESULTS 

In total, 12 736 injuries were registered during 1 816 071 exposure hours (1 529 387 training and 

286 684 match). HGI was diagnosed in 1812 cases (912 training and 900 match), constituting 

14% of all injuries (table 2). The overall HGI rate was 1.0/1000 h, the match injury rate being 

five times higher compared with training (IR 3.1 vs. 0.6/1000 h; RR 5.3, 95% CI 4.8 to 5.8). In 

effect, a men’s professional football club with approximately 25 players in the squad would 

suffer from about six HGI per season when averaging the whole study period. The HGI rate 

reduction was 12% in the 2008/09 to 2015/16 seasons compared with the 2001/02 to 2007/08 

seasons (IR 0.96 vs. 1.08/1000 h; RR 0.88, CI 95% 0.80 to 0.97); see online supplementary 

appendix 1 for detailed data covering the 2001/02 to 2007/08 seasons. Acute cause for HGI was 

seen in 888 cases (49%) and overuse in 910 cases (51%), respectively (missing data in 14 cases). 
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Table 2 Hip and groin injury frequency and rate between 2008/09 and 2015/16 in European professional football. 

Season 2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2015/16 Total* 

No. of team seasons 14 18 20 21 23 28 28 28 268 

No. of injuries (%) † 105/747 (14%) 144/840 (17%) 148/1000 (15%) 114/1018 (11%) 146/1003 (11%) 191/1274 (15%) 183/1230 (15%) 171/1155 (15%) 1812/12 736 (14%) 

No. of injured players (%) ††  78/417 (19%) 110/527 (21%) 116/579 (20%) 93/657 (14%) 120/705 (17%) 151/893 (17%) 145/872 (17%) 137/887 (15%) 1401/7756 (18%) 

    1 injury 57/78 (73%) 86/110 (78%) 91/116 (78%) 77/93 (83%) 98/120 (82%) 119/151 (79%) 112/145 (77%) 109/137 (80%) 1078/1401 (77%) 

    2 injuries 16/78 (21%) 17/110 (15%) 19/116 (16%) 11/93 (12%) 18/120 (15%) 26/151 (17%) 28/145 (19%) 23/137 (17%) 253/1401 (18%) 

    ≥ 3 injuries 5/78 (6%) 7/110 (6%) 6/116 (5%) 5/93 (5%) 4/120 (3%) 6/151 (4%) 5/145 (3%) 5/137 (4%) 70/1401 (5%) 

No. of re-injuries (%) 10/105 (10%) 20/144 (14%) 21/148 (14%) 11/114 (10%) 14/146 (10%) 12/191 (6%) 13/183 (7%) 10 (6%) 204/1812 (11%) 

No. of players with re-injury (%) 9/78 (12%) 14/110 (13%) 16/116 (14%) 9/93 (10%) 12/120 (10%) 9/151 (6%) 11/145 (8%) 8/137 (6%) 163/1401 (12%) 

Injury rate (95% CI) § 1.1 (0.9 to 1.3) 1.2 (1.0 to 1.4) 1.1 (1.0 to 1.3) 0.8 (0.7 to 0.9) 1.0 (0.8 to 1.2) 1.0 (0.9 to 1.1) 0.9 (0.8 to 1.0) 0.85 (0.7 to 1.0) 1.0 (1.0 to 1.0) 

    Training 0.7 (0.5 to 0.9) 0.6 (0.5 to 0.8) 0.7 (0.6 to 0.9) 0.5 (0.4 to 0.6) 0.6 (0.5 to 0.8) 0.6 (0.5 to 0.7) 0.6 (0.5 to 0.7) 0.5 (0.4 to 0.6) 0.6 (0.6 to 0.6) 

    Match play 3.1 (2.3 to 4.) 4.1 (3.3 to 5.1) 3.2 (3.5 to 4.1) 2.5 (2.0 to 3.2) 2.8 (2.2 to 3.6) 3.3 (2.7 to 4.0) 2.3 (1.9 to 2.9) 2.7 (2.2 to 3.3) 3.1 (2.9 to 3.4) 

Match-to-training injury RR  
(95% CI) 

4.5 (3.1 to 6.7) 6.4 (4.6 to 8.9) 4.5 (3.2 to 6.2) 5.3 (3.7 to 7.7) 3.6 (3.3 to6.3) 5.8 (4.4 to 7.8) 3.8 (2.8 to 5.1) 5.1 (3.8 to 7.0) 5.3 (4.8-5.8) 

Lay-off days, mean (SD) 16 (21) 18 (22) 15 (21) 20 (25) 23 (43) 13 (16) 16 (24) 15 (17) 16 (23) 

CI, confidence interval; RR, rate ratio; SD, standard deviation 

* Data representing the whole study period 2001/02 to 2015/16 seasons. 

† Percentage of hip and groin injuries out of the total number of injuries. 

†† Percentage of players with hip and groin injury out of the total number of players participating. 

§ Injury rate expressed as injuries/1000 hours exposure.
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Time-trends and injury characteristics 

The seasonal trend for HGI rates was statistically significant, with an average annual decrease of 

2% per season (Exp(b)=0.98, 95% CI 0.97 to 0.99, p=0.003, figure 1), and where the 2-year MA 

approach indicated an average annual IR decrease of 1.8%. This was mainly due to a decrease in 

the match IR, with an average annual decrease of 2.7% (Exp(b)=0.97, 95% CI 0.96 to 0.99, 

p=0.003, MA 2.4% decrease per season, figure 2), whereas the training IR was stable over the 

study period (Exp(b)=0.99, 95% CI 0.97 to 1.01, p=0.50, MA 0.01% decrease per season, figure 

3).  

 

In effect, a men’s professional football club, with a typical 25-player squad, which suffered from 

seven HGIs per season on average in 2001/02 could expect a decrease to fewer than six HGIs per 

season at the end of the study period. The seasonal trend of HGI burden as described by lay-off 

days did not change significantly (Exp(b)=0.99, 95% CI 0.97 to 1.01, p=0.40, figure 4), although 

the 2-year MA approach indicated an average annual decrease of 1.9%. Consequently, injury 

severity as measured by lay-off days slightly increased, not paralleling the decrease in HGI rate. 

Regarding injury onset, a statistically significant 3% decrease per season was seen for acute 

HGIs (Exp(b)=0.97, 95% CI 0.96 to 0.99, p<0.001, MA 2.3% decrease per season), while 

overuse HGI injury rates were stable with no statistically significant trend (Exp(b)=0.99, 95% CI 

0.98 to 1.01, p=0.43, MA 1.8% increase per season); see online supplementary appendix 2 and 3. 

 

Figures 1-4 near here 
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The most common HGI was adductor-related injury, totalling 1139 cases (63% of all HGIs), thus 

making adductor-related injury twice as common as all other HGIs. The adductor-related IR was 

0.6/1000 h (table 3), the match injury rate being 6 times higher compared with training (IR 2.2 

vs. 0.3/1000 h; RR 6.3, 95% CI 5.7 to 7.1). Adductor-related injury also showed a statistically 

significant seasonal trend with an average annual decrease of 3% (Exp(b)=0.97, 95% CI 0.95 to 

0.99, p<0.001, figure 5), and where the 2-year MA approach indicated an average annual IR 

decrease of 2.7%. Adductor-related injury had the highest injury burden of all HGIs (table 3). 

 

Figure 5 near here 

 

The second most common HGI was iliopsoas-related injury (8% of all HGIs), whereas pubic-

related, inguinal-related and hip-related injuries each constituted approximately 3-4% of all HGIs 

(table 3). Hip-related injury was noted in 73 cases and the highest seasonal frequency (n=13) was 

registered already in the inaugural 2001/02 season; hereafter the number of cases registered each 

season was lower and rather stable in spite of an increasing number of participating teams and 

players in the study over the years. The most common diagnosis in this clinical entity was hip 

joint synovitis (n=36), constituting the main diagnosis for half of all hip-related injuries, and 

another 11 cases were classified as hip cartilage lesions. Femoroacetabular impingement (FAI) 

was registered as the main diagnosis in only 10 cases (2 during the 2001/02 to 2007/08 seasons 

and 8 during the 2008/09 to 2015/16 seasons, respectively). Seasonal time-trend analyses were 

not computed for the iliopsoas-related, hip-related, pubic-related and inguinal-related injury 

groups due to the limited number of injuries. 
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Re-injuries and multiple HGIs in the same season 

In total, 11% of all HGIs were re-injuries; 11% in the adductor-related injury group, whereas in 

the pubic-related and hip-related injury groups more than one out of four injuries were re-injuries 

(table 3). Of the 1401 players who sustained an HGI, 1078 (77%) had only one injury during the 

season, 253 (18%) had two injuries, and 70 (5%) suffered three or more injuries in the same 

season. On an individual level, 24% (208/879) and 20% (25/126) of players sustaining an 

adductor-related and iliopsoas-related injury, respectively, will incur one or more additional HGI 

in the same season. 
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Table 3 Hip and groin injury clinical entities and their characteristics between 2001/02 and 2015/16 in European professional football. 

 Injuries  

n (%) 

Injury rate  

(95% CI) 

Match injury rate 

(95% CI) 

Re-injuries 

n (%) 

Slight/Minimal  

n (%) 

Mild 

n (%) 

Moderate 

n (%) 

Severe 

n (%) 

Lay-off days 

mean (SD) 

Injury burden* 

(95% CI) 

Adductor-related injury 1139 (63%) 0.63 (0.6 to 0.7) 2.16 (2.00 to 2.33) 127 (11%) 163 (14%) 299 (26%) 558 (49%) 119 (10%) 15 (20) 9.2 (9.1 to 9.3) 

Iliopsoas-related injury 146 (8%) 0.08 (0.07 to 0.09) 0.24 (0.19 to 0.31) 9 (6%) 21 (14%) 43 (30%) 66 (45%) 16 (11%) 15 (19) 1.2 (1.2 to 1.3) 

Pubic-related injury 57 (3%) 0.03 (0.02 to 0.04) 0.06 (0.04 to 0.10) 17 (30%) 7 (12%) 6 (11%) 19 (33%) 25 (44%) 30 (28) 0.9 (0.9 to 1.0) 

Inguinal-related injury 66 (4%) 0.04 (0.03 to 0.05) 0.09 (0.06 to 0.13) 10 (15%) 2 (3%) 7 (11%) 27 (41%) 30 (46%) 34 (27) 1.2 (1.2 to1.3) 

Hip-related injury 73 (4%) 0.04 (0.03 to 0.05) 0.11 (0.08 to 0.16) 18 (25%) 20 (27%) 15 (21%) 26 (36%) 12 (16%) 22 (35) 0.9 (0.8 to 0.9) 

Other causes of groin pain † 331 (18%) 0.18 (0.16 to 0.20) 0.53 (0.46 to 0.62) 23 (7%) 78 (24%) 97 (29%) 123 (37%) 33 (10%) 14 (28) 2.6 (2.6 to 2.7) 

Total 1812 1.0 (0.95 to 1.04) 3.20 (2.99 to 3.41)  204 (11%) 291 (16%) 467 (26%) 819 (45%) 235 (13%) 16 (23) 16.1 (15.9 to 16.3) 

CI, confidence interval; SD, standard deviation 

In the injury severity categories, (%) refers to relative proportion for the specific entity, otherwise (%) is related to all HGIs 

* Number of lay-off days per 1000 player hours 

† Including nerve entrapment, groin enthesiopathy, groin tendinopathy, unspecified groin pain, gluteal/hip muscle pain/strain and hip/groin hematoma/contusion 
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DISCUSSION 

The principal finding of this study was that HGIs among male professional football players 

appear to have a slight decreasing trend over the 15-year observation period. This trend was 

mainly due to a decrease in adductor-related injuries, and these are positive findings even though 

the clinical importance in the short-term is limited. However, there was no decreasing trend seen 

for injury burden, suggesting that the slight reduction in number of HGIs was countered by a 

slight increase in severity of injury as measured by days lost to training and matches. 

 

Hip and groin injury epidemiology 

In a systematic review of prospective studies on groin injuries in senior football, every eighth 

time-loss injury affected the groin.10 In the current study, HGIs made up 11-17% of all injuries, 

thus extending the knowledge of the existing literature.5 17-19 A certain amount of additional 

unrecorded complaints could be expected, since previous studies have shown that the prevalence 

of hip and groin pain during a season can be up to 70%.20-22 This is probably due to the fact that 

the pain often is insidious in onset and footballers  play through a certain degree of discomfort. 

The use of a time-loss injury definition, as in the current study, therefore underestimates the 

overall HGI problem in football. On the other hand, time loss injuries capture injuries with a 

clear impact for the teams since players are unavailable to train and play matches.  

 

In the current study, we report an even distribution of acute and overuse injuries, even though 

there was a slight decreasing trend of acute injuries, which is in contrast to previous studies on 

both sub-elite male football as well as professional football in Qatar reporting about 40% of the 

HGIs to be of acute onset. 3,6  
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In the present study, seasonal time-trend analyses showed a significant decrease of HGI of 

approximately 2% per season which is in contrast to previous studies on different football 

codes.7 In our previous study, the HGI rate was stable over seven consecutive seasons as 

assessed by visual inspection without any formal time-trend analysis being carried out at that 

time.5 In the current study involving another eight seasons a 12% rate reduction was identified 

between the first and second study periods (2001/02 to 2007/08 and 2008/09 to 2015/16). A 

change of trend was noted mainly from the 2011/12 season and onwards where the main 

contributing factor was a decrease of the HGI rate during match play.  

 

Increased caution by the players and medical staffs upon deciding whether a player with minor 

hip and groin symptoms is eligible for match play, and a wider use and implementation of 

preventive training might contribute to this. However, injury burden as described by lay-off days 

did not show a significant decreasing trend, indicating that even though the HGI rate is 

decreasing, the number of lay-off days for these injuries remains high. From a team perspective, 

this is an important finding, since injury burden better describes the effects of an injury type for a 

club than injury rate alone. Even though injury burden may also underestimate the consequences 

of injuries not leading to time-loss, further analysis of this aspect of injury epidemiology is 

warranted.23-24  

 

Injury characteristics 

Adductor-related injury was the most frequently reported entity, making up just about two-thirds 

of all HGIs. This study thereby adds further evidence that adductor-related injury is the most 
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common HGI in football.2-3, 6 Interestingly, we found a significant decrease in the rate of 

adductor-related injury, and this has to our knowledge not been shown in football or any other 

sport previously. It has been suggested that eccentric forces stressing the musculotendinous 

complex when kicking and changing directions contributes to adductor-related injury.22 

Moreover, relative weakness of hip adduction is a risk factor for groin injury.25  

 

In previous studies on treatment of long-standing adductor-related groin pain, an active 

strengthening programme showed effect both in the short-term (odds ratio of 12.7 in favour of 

the active treatment group upon return to sports without groin pain) and in the long-term 

(significantly better treatment outcomes in the subgroup of football players).26-27 Accordingly, 

groin injury preventive measures have focused on active strength and coordination exercises, 

with emphasis on the adductor and abdominal muscles.25 We hope that the use of these 

prevention strategies and an increased overall knowledge on HGI in the medical staffs of 

professional football clubs accounts for the decreasing trend of these injuries. 

 

Interestingly, the second most common entity of HGI constitutes other causes of groin pain. This 

highlights the diagnostic challenges of HGI and points toward the historical problem with 

different taxonomy on HGI without consensus.13 On a positive note, this entity had the shortest 

lay-off time and lowest re-injury rate of all HGI indicating somewhat less severe injuries in this 

unspecified group of injuries. 

 

Recurrent injury - a clinical concern 
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Previous HGI has been identified as the most prominent risk factor for HGI and in this respect 

re-injuries are known to cause longer lay-off times.4-5 28-29 For example, Árnason et al. reported a 

sevenfold increased risk of groin injury in footballers with previous groin injury.30 In our 

previous study, re-injuries accounted for 15% of all HGIs.5 In the current study, however, the 

average re-injury frequency was 11% when analysing the whole study period, indicating a slight 

decrease over the study period even though this was not specifically analysed. It could be 

speculated that one cause for this could be that more cautious and specific rehabilitation 

programmes (e.g. focusing on movement patterns, abdominal and adductor strength and 

complete physical conditioning) have been implemented for adductor-related and iliopsoas-

related injuries where the re-injury frequencies were lower than for other entities.27 However, the 

scientific evidence for treatment strategies of groin pain is generally low, with moderate 

evidence for active exercise therapy or multimodal treatment in long-standing adductor-related 

groin pain.31 Another plausible explanation could be that more attention is paid to individual 

load, mainly the acute to chronic workload ratio, since this has been shown to be an important 

predictor of injury.32  However, we also found that 23% of players with a HGI would suffer from 

at least one more HGI during the same season. Caution concerning symptoms of HGI is therefore 

recommended throughout the whole season for players who have had a time-loss HGI and 

continuous secondary preventive measures should be considered.  

 

Hip-related injuries 

The increase in hip-related injuries reported in other football codes during recent years,7 could 

not be reproduced in our study in spite of not being able to carry out the formal time-trend 

analyses due to few cases per season which is a limitation of the method. The physical nature 
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including full speed tackling, forceful blocks as well as high energy falls in e.g. Australian Rules 

football and American football could explain the difference between football and these sports. 

The most common hip-related diagnosis in our study was hip joint synovitis, which merely may 

reflect just temporary overload and tend to resolve rather quickly. This notion is supported by the 

fact that most of the hip synovitis injuries were classified as mild or moderate and the mean lay-

off was clearly lower than the mean lay-off for the whole HGI group (6 vs. 16 days).  

 

We found only 10 cases with FAI as the main diagnosis on the injury card which is less than one 

percent of all HGIs. It is, however, still possible that FAI was a contributing factor in some of the 

other hip-related injuries such as joint synovitis or joint cartilage lesion. Nevertheless, 

considering that previous studies have indicated that radiographic cam-lesions are more 

prevalent in footballers,33 our study does not support the idea that FAI is an increasing cause for 

injury in professional football. Cam and pincer changes are to be considered as morphological 

variants of the femur and acetabulum, but this does not automatically imply pathology in the 

form of the FAI syndrome.34 Radiological signs of FAI is also frequently observed in patients 

with e.g. longstanding adductor-related pain, and there is a weak correlation between hip 

morphology and symptoms.35 

 

Strengths and limitations 

The principal strength of the current study is the prospective design over 15 consecutive seasons 

with a comprehensive dataset on a homogenous group of male professional footballers and 

terminology adherent to the recent Doha agreement on terminology of groin pain.13 To the best 
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of our knowledge, this is one of the largest cohorts ever to be studied prospectively for HGI in 

professional sports.36-38 

 

We note four additional limitations. First, there were no defined specific diagnostic criteria for 

different HGI to guide the medical staff. The diagnoses were solely based on the best clinical 

practice in each club and from our previous study we know that 40% relied on clinical 

examination exclusively without additional imaging.5 It is also well-known that the number of 

differential diagnoses are considerable concerning HGI and the lack of common terminology for 

groin pain and injuries before the Doha consensus may have influenced the number of unspecific 

diagnosis. This could partly explain why such a substantial number of cases were diagnosed as 

“groin enthesiopathy” and “groin tendinopathy”. Some of these injuries could probably have 

been classified in the adductor-related or iliopsoas-related injury groups, had these entities been 

chosen directly by the club medical staffs.  This reflects a problem with reclassifying to the 

somewhat broader Doha agreement on terminology entities retrospectively.  

 

A second limitation is that HGIs often present with both primary and secondary, and even 

tertiary, symptoms, which is known to increase lay-off times.4 This study is, however, unable to 

identify players with two or more diagnostic entities of HGI occurring simultaneously, since only 

the main diagnosis is entered and systematically OSICS coded in the database. Third, no 

information on specific treatment details, nor preventive strategies, was collected, and it would 

have been interesting to relate different treatment plans to lay-off times and recurrence rates as 

well as the effect of preventive measures on HGI rate. Finally, the interpretation of additional 

HGI during the same season should be made bearing in mind that an injury sustained in the fall 
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will have a higher re-occurring risk during the season than an injury sustained in the spring. If, 

on the other hand, an approach using a calendar year would be used, some players would be 

“exposed” to the period in between seasons, where rest and rehabilitation is part of normal life 

for a professional football player. 
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WHAT ARE THE NEW FINDINGS? 

- Hip and groin injury rates have decreased slightly over the past 15 years in men’s 

professional football, including adductor-related injuries which is the most common clinical 

entity. 

- HGI burden remained unchanged – this metric takes both the rate and severity of injuries into 

consideration. 

- Despite the recent surge in the number of hip arthroscopies being carried out worldwide, hip-

related injuries continue to have a low time-loss injury rate in men’s professional football. 

 

HOW MIGHT IT IMPACT ON CLINICAL PRACTICE? 

The slight decreasing trend in the rate of HGI, as shown in the current study, is a promising 

finding and should motivate players, medical staffs and coaches to incorporate recent evidence 

when working with HGI treatment and prevention. 
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Figure legends 

 

Figure 1 Hip and groin injury rates per season in European professional football. The light grey 

line shows the 2-year moving average injury rate calculated by summarising two consecutive 

seasons and averaging their values.  

 

Figure 2 Hip and groin match injury rates per season in European professional football. The light 

grey line shows the 2-year moving average injury rate calculated by summarising two 

consecutive seasons and averaging their values. 

 

Figure 3 Hip and groin training injury rates per season in European professional football. The 

light grey line shows the 2-year moving average injury rate calculated by summarising two 

consecutive seasons and averaging their values. 

 

Figure 4 Hip and groin injury burden per season in European professional football. The light 

grey line shows the 2-year moving average injury rate calculated by summarising two 

consecutive seasons and averaging their values. 

 

Figure 5 Adductor injury rates per season in European professional football. The light grey line 

shows the 2-year moving average injury rate calculated by summarising two consecutive seasons 

and averaging their values. 
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Appendix 2 Hip and groin acute injury rates per season in European professional football. The 

light grey line shows the 2-year moving average injury rate calculated as the sum of two 

consecutive seasons. 

 

Appendix 3 Hip and groin overuse injury rates per season in European professional football. The 

light grey line shows the 2-year moving average injury rate calculated as the sum of two 

consecutive seasons. 

 

 

 

 













Appendix 1 Hip and groin injury frequency and rate between 2001/02 and 2007/08 in European professional football. 

Season 2001/02 2002/03 2003/04 2004/05 2005/06 2006/07 2007/08 Total* 

No. of team seasons 11 9 11 9 17 17 14 268 

No. of injuries (%) † 78/651 (12%) 71/453 (16%) 73/486 (15%) 51/384 (13%) 101/742 (14%) 129/925 (14%) 107/828 (13%) 1812/12 736 (14%) 

No. of injured players (%) ††  50/266 (19%) 48/214 (22%) 54/265 (20%) 40/216 (19%) 80/413 (19%) 96/456 (21%) 83/389 (21%) 1401/7756 (18%) 

    1 injury 32/50 (64%) 32/48 (67%) 39/54 (72%) 30/40 (75%) 61/80  (76%) 72/96 (75%) 63/83 (76%) 1078/1401 (77%) 

    2 injuries 14/50 (28%) 11/48 (23%) 12/54 (22%) 9/40 (23%) 17/80 (21%) 16/96 (17%) 16/83 (19%) 253/1401 (18%) 

    ≥ 3 injuries 4/50 (8%) 5/48 (10%) 3/54 (6%) 1/40 (3%) 2/80 (12%) 8/96 (8%) 4/83 (5%) 70/1401 (5%) 

No. of re-injuries (%) 21/78 (27%) 8/71 (11%) 8/73 (11%) 4/51 (8%) 12/101 (12%) 23/129 (18%) 17/107 (16%) 204/1812 (11%) 

No. of players with re-injury (%) 15/50 (30%) 6/48 (13%) 7/73 (10%) 4/40 (10%) 11/80 (14%) 17/96 (18%) 15/83 (18%) 163/1401 (12%) 

Injury rate (95% CI) § 1.2 (0.9 to 1.4) 1.1 (0.9 to 1.5) 1.1 (0.9 to 1.4) 0.9 (0.7 to 1.2) 1.0 (0.8 to 1.2) 1.2 (1.0 to 1.4) 1.1 (0.9 to 1.4) 1.0 (1.0 to 1.0) 

    Training 0.8 (0.6 to 1.0) 0.5 (0.3 to 0.7) 0.7 (0.5 to 0.9) 0.4 (0.3 to 0.6) 0.5 (0.3 to 0.6) 0.7 (0.5 to 0.9) 0.7 (0.5 to 0.9) 0.6 (0.6 to 0.6) 

    Match play 2.9 (2.1 to 4.1) 4.6 (3.5 to 6.2) 3.4 (2.5 to 4.7) 3.3 (2.3 to 4.6) 3.7 (2.8 to 4.7) 3.8 (3.0 to 4.9) 3.3 (2.5 to 4.3) 3.1 (2.9 to 3.4) 

Match-to-training injury RR  
(95% CI) 

3.9 (2.5 to 6.1) 9.6 (5.9 to 15.6) 5.1 (3.2 to 8.1) 8.0 (4.5 to 14.0) 7.9 (5.3 to 11.7) 5.7 (4.0 to 8.0) 4.6 (3.1 to 6.7) 5.3 (4.8 to 5.8) 

Lay-off days, mean (SD) 15 (29) 21 (29) 14 (12) 15 (18) 11 (12) 15 (19) 16 (21) 16 (23) 

CI, confidence interval; RR, rate ratio; SD, standard deviation 

* Data representing the whole study period 2001/02 to 2015/16 seasons 

† Percentage of hip and groin injuries out of the total number of injuries 

†† Percentage of players with hip and groin injury out of the total number of players participating 

§ Injury rate expressed as injuries/1000 hours exposure 

Due to a database update after the 07/08 season, the number of HGIs were adjusted to 610 from the original 628 analysed in our previous study.5 This was due to reclassification of 18 HGIs to mainly thigh and pelvic 
diagnoses. 






	Försättsblad
	Hip-groin UECIS 3revision clean copy
	hip and groin time-loss injuries DECREASED slightLY but injury burden REMAINed constant in men’s professional football: the 15-year prospective UEFA Elite Club Injury Study
	Study design Prospective cohort study.

	Data collection
	RESULTS
	§ Injury rate expressed as injuries/1000 hours exposure.
	Time-trends and injury characteristics
	The seasonal trend for HGI rates was statistically significant, with an average annual decrease of 2% per season (Exp(b)=0.98, 95% CI 0.97 to 0.99, p=0.003, figure 1), and where the 2-year MA approach indicated an average annual IR decrease of 1.8%. T...
	In effect, a men’s professional football club, with a typical 25-player squad, which suffered from seven HGIs per season on average in 2001/02 could expect a decrease to fewer than six HGIs per season at the end of the study period. The seasonal trend...
	Figures 1-4 near here
	The most common HGI was adductor-related injury, totalling 1139 cases (63% of all HGIs), thus making adductor-related injury twice as common as all other HGIs. The adductor-related IR was 0.6/1000 h (table 3), the match injury rate being 6 times highe...
	Figure 5 near here
	The second most common HGI was iliopsoas-related injury (8% of all HGIs), whereas pubic-related, inguinal-related and hip-related injuries each constituted approximately 3-4% of all HGIs (table 3). Hip-related injury was noted in 73 cases and the high...
	Re-injuries and multiple HGIs in the same season
	In total, 11% of all HGIs were re-injuries; 11% in the adductor-related injury group, whereas in the pubic-related and hip-related injury groups more than one out of four injuries were re-injuries (table 3). Of the 1401 players who sustained an HGI, 1...
	Table 3 Hip and groin injury clinical entities and their characteristics between 2001/02 and 2015/16 in European professional football.
	DISCUSSION
	The principal finding of this study was that HGIs among male professional football players appear to have a slight decreasing trend over the 15-year observation period. This trend was mainly due to a decrease in adductor-related injuries, and these ar...
	Hip and groin injury epidemiology
	In a systematic review of prospective studies on groin injuries in senior football, every eighth time-loss injury affected the groin.10 In the current study, HGIs made up 11-17% of all injuries, thus extending the knowledge of the existing literature....
	In the current study, we report an even distribution of acute and overuse injuries, even though there was a slight decreasing trend of acute injuries, which is in contrast to previous studies on both sub-elite male football as well as professional foo...
	In the present study, seasonal time-trend analyses showed a significant decrease of HGI of approximately 2% per season which is in contrast to previous studies on different football codes.7 In our previous study, the HGI rate was stable over seven con...
	Increased caution by the players and medical staffs upon deciding whether a player with minor hip and groin symptoms is eligible for match play, and a wider use and implementation of preventive training might contribute to this. However, injury burden...
	Injury characteristics
	Adductor-related injury was the most frequently reported entity, making up just about two-thirds of all HGIs. This study thereby adds further evidence that adductor-related injury is the most common HGI in football.2-3, 6 Interestingly, we found a sig...
	In previous studies on treatment of long-standing adductor-related groin pain, an active strengthening programme showed effect both in the short-term (odds ratio of 12.7 in favour of the active treatment group upon return to sports without groin pain)...
	Interestingly, the second most common entity of HGI constitutes other causes of groin pain. This highlights the diagnostic challenges of HGI and points toward the historical problem with different taxonomy on HGI without consensus.13 On a positive not...
	Recurrent injury - a clinical concern
	Previous HGI has been identified as the most prominent risk factor for HGI and in this respect re-injuries are known to cause longer lay-off times.4-5 28-29 For example, Árnason et al. reported a sevenfold increased risk of groin injury in footballers...
	Hip-related injuries
	The increase in hip-related injuries reported in other football codes during recent years,7 could not be reproduced in our study in spite of not being able to carry out the formal time-trend analyses due to few cases per season which is a limitation o...
	We found only 10 cases with FAI as the main diagnosis on the injury card which is less than one percent of all HGIs. It is, however, still possible that FAI was a contributing factor in some of the other hip-related injuries such as joint synovitis or...
	Strengths and limitations
	The principal strength of the current study is the prospective design over 15 consecutive seasons with a comprehensive dataset on a homogenous group of male professional footballers and terminology adherent to the recent Doha agreement on terminology ...
	WHAT ARE THE NEW FINDINGS?
	- Hip and groin injury rates have decreased slightly over the past 15 years in men’s professional football, including adductor-related injuries which is the most common clinical entity.
	- HGI burden remained unchanged – this metric takes both the rate and severity of injuries into consideration.
	- Despite the recent surge in the number of hip arthroscopies being carried out worldwide, hip-related injuries continue to have a low time-loss injury rate in men’s professional football.
	HOW MIGHT IT IMPACT ON CLINICAL PRACTICE?
	The slight decreasing trend in the rate of HGI, as shown in the current study, is a promising finding and should motivate players, medical staffs and coaches to incorporate recent evidence when working with HGI treatment and prevention.
	Not commissioned; externally reviewed.
	Figure legends
	Figure 2 Hip and groin match injury rates per season in European professional football. The light grey line shows the 2-year moving average injury rate calculated by summarising two consecutive seasons and averaging their values.
	Figure 3 Hip and groin training injury rates per season in European professional football. The light grey line shows the 2-year moving average injury rate calculated by summarising two consecutive seasons and averaging their values.
	Figure 4 Hip and groin injury burden per season in European professional football. The light grey line shows the 2-year moving average injury rate calculated by summarising two consecutive seasons and averaging their values.

	Figure 1 HGI rate
	Figure 2 HGI match rate
	Figure_3_HGI_training_rate
	Figure_4_HGI_burden
	Figure 5 Adductor-related injury rate
	Appendix 1 Hip and groin injury data first study
	Appendix acute_2
	Appendix overuse_3

