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Thank you for your comments. We believe that you’ve made some very valid points and have therefore in collaboration with our 

statistical advisor changed the statistical methods that we have used to analyse this material in the updated manuscript in accordance 

with your comments.  

 

 

 

1. There are several outcomes in this 

paper. Poisson regression model is the 

choice for analysis of rate. Linear 

regression model with some appropriate 

transformation can be used for other 

outcomes including the annual changes in 

injury incidence, injury burden, and 

syndesmotic injury proportion.  

We have now analysed the difference in 

injury rate between training and match 

play with Poisson regression. The results 

from this analysis are identical to our 

previous analysis but the description of the 

statistical method has changed in the 

revised manuscript. 

Line 161 - 163 now reads: “Injury 

incidence in training and match play were 

calculated and rate ratio between training 

and match play were analysed with 

Poisson regressions using match exposure 

hours as an offset.” 

 

Line 168 - 180 now reads: “Injury burden 

in training and match play were calculated 

and injury burden ratio between training 

and match play were analysed with 

Poisson regressions using match exposure 

hours as an offset. The annual changes in 

injury incidence, injury burden, and 

syndesmotic injury proportion (proportion 

of all ankle ligament injuries that were 

diagnosed as syndesmotic injuries) were 

analysed using linear regression. In these 

analyses injury incidence, injury burden 

and syndesmotic injury proportion was 

used as dependent variables in separate 

analyses, while season was used as the 

independent variable in all analyses. In 

Editor Remarks 
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addition, injury incidence, injury burden 

and syndesmotic injury proportion in 

match play were also analysed using linear 

regression with season included as the 

independent variable. Analyses of training 

injuries specifically were not performed 

since the number of injuries during training 

were few.” 

2. Unfortunately, this paper neither 

discusses the choice of confounders and 

model selection nor assesses the 

correctness of the model. Both issues are 

very important as observational studies are 

subject to confounding and correct model 

specification is a crucial assumption. 

We agree that this is important when 

interpreting our results and have extended 

the discussion about possible confounders 

that we were not able to include in our 

analyses. 

Line 322 – 323 now reads: “We were not 

able the capture data on possible 

confounders and these could therefore not 

be included in our analyses. First…” 

 

Line 329 – 330 now reads: “Fourth, we did 

not capture data on player medical history 

(i.e., previous syndesmotic or ankle 

ligament injury).” 

3. The authors stated that "In these 

analyses, a log-transformation of the 

dependent variables injury incidence, 

injury burden and syndesmotic injury 

proportion was used in separate analyses", 

but they did not assess the normality and 

homogeneity of variance of residuals 

which are important assumptions for 

model-based inference. Moreover, log-

transformation is not appropriate (variance 

stabilizing) for proportion.   

Thank you. This is indeed also an 

important point. We have analysed the 

residuals for all included variables and 

found no reason to transform them. We 

therefore decided to analyse these 

variables with linear regression without 

log-transformation of the dependent 

variables in the revised manuscript. This 

has changed our results to some extent, but 

the main conclusions are the same.    

Line 72 – 84 now reads: “The injury 

incidence during match play was 13 times 

higher compared to during training, 0.21 

(95% CI 0.16 to 0.26) and 0.02 (95% CI 

0.01 to 0.02) respectively. Out of the 1320 

ankle ligament injuries registered during 

the 15 seasons 94 (7%) were diagnosed as 

isolated syndesmotic injuries. An annual 

increase in injury incidence was observed 

(R
2
=0.495, b=0.003, 95% CI 0.001 to 

0.004, p=0.003). However, no significant 

annual change of injury burden was 

observed (R
2
=0.033, b=0.032, 95% CI -

0.073 to 0.138, p=0.520).” 

 

Line 83 – 84 now reads: “The incidence of 
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isolated syndesmotic injuries in elite 

professional European football annually 

increased between 2001-16.” 

 

Line 189 – 194 now reads: “The injury 

incidence during match play was 13 times 

higher compared to the incidence during 

training, 0.21 (95% CI 0.16 to 0.26) and 

0.02 (95% CI 0.01 to 0.02) respectively 

(RR 12.63; 95% CI 8.12 to 19.65). A 

significant annual increase in isolated 

syndesmotic injury incidence in general 

(R
2
=0.495, b=0.003, 95% CI 0.001 to 

0.004, p=0.003) as well as in match play 

(R
2
=0.354, b=0.013, 95% CI 0.002 to 

0.023, p=0.019) was observed over the 15 

seasons” 

 

Line 195- 198 now reads: “The sensitivity 

analyses, using moving averages of two 

consecutive seasons, also showed an 

annual increase in syndesmotic injury 

incidence in general (R
2
=0.822, b=0.003, 

95% CI 0.002 to 0.004, p<0.001) as well as 

in match play (R
2
=0.751, b=0.015, 95% CI 

0.009 to 0.020, p<0.001)” 

 

Line 203 – 211 now reads: “An annual 

increase of the proportion of syndesmotic 

injuries (proportion of all ankle ligament 

injuries that were diagnosed as 

syndesmotic injuries) was observed 

(R
2
=0.601, b=0.006, 95% CI 0.003 to 
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0.009, p=0.001) (figure 2). The proportion 

of syndesmotic injuries during match play 

also increased annually (R
2
=0.430, 

b=0.006, 95% CI 0.002 to 0.010, p=0.008).  

The sensitivity analyses, using moving 

averages of two consecutive seasons, also 

showed an annual increase in the 

proportion of syndesmotic injuries in 

general (R
2
=0.818, b=0.006, 95% CI 0.004 

to 0.008, p<0.001) and in match play 

(R
2
=0.758, b=0.006, 95% CI 0.004 to 

0.009, p<0.001).” 

 

Line 238 – 243 now reads: “There were no 

significant annual changes in injury burden 

in general (R
2
=0.033, b=0.032, 95% CI -

0.073 to 0.138, p=0.520) or in match play 

(R
2
=0.003, b=0.060, 95% CI -0.598 to 

0.718, p=0.847). Similarly, no annual 

change in general (R
2
=0.059, b=0.028, 

95% CI -0.043 to 0.099, p=0.405) or in 

match play (R
2
=0.005, b=0.050, 95% CI -

0.389 to 0.488, p=0.809) was shown when 

the two-season moving average of injury 

burden was analysed” 

 

Line 281 – 283 now reads: “Over the 15 

seasons an annual increase in isolated 

syndesmotic injury incidence in general 

(0.003 injuries per 1.000 hours) as well as 

in match play (0.013 injuries per 1.000 

hours) was observed” 
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4. There are also some errors in the 

interpretation e.g., "A significant 7.5% 

annual increase in isolated syndesmotic 

injury incidence was observed (R2=0.525, 

b=0.075, 95% CI 0.032 to 0.117, p=0.002) 

over the 15 seasons"  

In fact, b=0.075 in a linear regression with 

an outcome on the log-scale does not 

simply translate to 0.075 increase in 

outcome per one unit increase in the 

explanatory variable season, because 

outcome is on the logarithmic scale, let 

alone to a 7.5% annual increase in 

outcome! 

Once again a valid point. In the revised 

manuscript we have decided to not use log-

transformed dependent variables. 

Line 83 – 84 now reads: “The incidence of 

isolated syndesmotic injuries in elite 

professional European football annually 

increased between 2001-16.” 

 

Line 161 - 163 now reads: “Injury 

incidence in training and match play were 

calculated and rate ratio between training 

and match play were analysed with 

Poisson regressions using match exposure 

hours as an offset.” 

 

Line 281 – 283 now reads: “Over the 15 

seasons an annual increase in isolated 

syndesmotic injury incidence in general 

(0.003 injuries per 1.000 hours) as well as 

in match play (0.013 injuries per 1.000 

hours) was observed” 
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 3 

Abstract 54 

 55 

Aim  56 

To determine the epidemiology of isolated syndesmotic injuries in professional football 57 

players.  58 

 59 

Methods 60 

Data from 15 consecutive seasons of European professional football between 2001 and 61 

2016 contributed to the dataset of this study. Match-play and training data from a total of 62 

3677 players from 61 teams across 17 countries have been included. Team medical staff 63 

recorded player exposure and time loss injuries. Injury incidence was defined as the 64 

number of injuries per 1000 player-hours. Injury burden was defined as number of days 65 

absence per 1000 player-hours. Seasonal trends for isolated syndesmotic injury incidence, 66 

isolated syndesmotic injury proportion of ankle ligament injuries, and isolated 67 

syndesmotic injury burden were analysed via linear regression. 68 

 69 

Results 70 

The isolated syndesmotic injury incidence was 0.05 injuries per 1000 hours of 71 

exposure (95% CI 0.04 to 0.06) or 1 injury per team every 3 seasons. The injury 72 

incidence during match play was 13 times higher compared to during training, 0.21 (95% 73 

CI 0.16 to 0.26) and 0.02 (95% CI 0.01 to 0.02) respectively. Out of the 1320 ankle 74 

ligament injuries registered during the 15 seasons 94 (7%) were diagnosed as isolated 75 

syndesmotic injuries. An annual increase in injury incidence was observed (R
2
=0.495, 76 
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 4 

b=0.003, 95% CI 0.001 to 0.004, p=0.003). However, no significant annual change of 77 

injury burden was observed (R
2
=0.033, b=0.032, 95% CI -0.073 to 0.138, p=0.520). 74% 78 

of the injuries were contact related and the mean (+/- SD) absence following an isolated 79 

syndesmotic injury was 39 (+/- 28) days. 80 

 81 

Conclusions  82 

The incidence of isolated syndesmotic injuries in elite professional European 83 

football annually increased between 2001-16.  84 

 85 

 86 

Key Words: syndesmosis, high ankle sprain, incidence, football, epidemiology  87 

 88 

What are the new findings 89 

• Injury incidence during match play has increased over the past 15 seasons 90 

• Isolated syndesmotic injury in football is most commonly caused by tackling 91 

• Average return to play after injury exceeds 5 weeks 92 

 93 

How might it impact on clinical practice in the near future 94 

• Our findings may assist in making football players, coaches, referees and the club 95 

medical staff aware of isolated syndesmotic injury and its consequences 96 

• Our findings may contribute to the development of injury prevention strategies in 97 

football as they demonstrate that isolated syndesmotic injuries are most 98 

commonly caused by player-tackling  99 
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 5 

Introduction 100 

Ankle syndesmosis injury may occur in many forms, commonly classified into 101 

isolated ankle syndesmosis injury or with an associated fibula fracture. An isolated injury 102 

may occur to any one of the three distinct ligaments (the anterior inferior tibiofibular 103 

ligament, the interosseous tibiofibular ligament, and the posterior inferior tibiofibular 104 

ligament),
1 2

 but will most commonly involve the anterior inferior tibiofibular ligament.
3 4

 105 

The most common mechanisms of syndesmotic ligament injury are ankle external 106 

rotation and hyperdorsiflexion, causing the talus to rotate in the mortise and the fibula to 107 

rotate externally and moving posteriorly and laterally, providing stress to the anterior 108 

inferior tibiofibular ligament.
3-5

 109 

Isolated syndesmotic injuries occur more commonly in athletes than in the general 110 

population.
5-13

 Certain sports are characterised by a higher proportion of ankle 111 

syndesmosis injuries; these include boot immobilised sports
5-8

 such as skiing and ice-112 

hockey, as well as collision sports such as American football, wrestling, and rugby.
9 10 12 

113 

14
  114 

For football, however, epidemiological data on isolated syndesmotic injuries is 115 

limited. Mauntel et al.
15

 studied isolated syndesmotic injuries in 25 sports during six 116 

seasons and described the incidence rate, injury mechanism, recurrence, and time to 117 

return to activity of non-professional football players. Due to differences in competition 118 

level, speed of the game, body shape of the players, and playing calendar it is expected 119 

that epidemiology and etiology of syndesmotic injuries differ between non-professional 120 

and professional players. A better understanding of how and when professional players 121 

incur these injuries may help the development of preventive strategies as well as 122 
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 6 

providing important data regarding expected return to play times.
16

  123 

We aimed to determine the injury incidence and epidemiology of isolated 124 

syndesmotic injuries of the ankle in professional football players over a 15 year period. In 125 

addition, we assessed the time to return to competition following an injury.   126 
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 7 

Material and methods 127 

This is a substudy of a long-term prospective cohort study evaluating men’s 128 

professional football in Europe since 2001.
17

 The current study includes data from 15 129 

consecutive seasons of European professional football between 2001 and 2016. During 130 

the study period, a total of 3677 players from 61 teams representing 17 countries have 131 

been included (table 1). 132 

 133 

Exposure and injury registration 134 

All first team players in included teams were invited to participate in the study. 135 

Participation was voluntary and written informed consent was obtained at the time of 136 

study inclusion. At the beginning of every season, teams appointed a contact person 137 

within each respective medical team to be responsible for collecting data and 138 

communicating with the study group. During the study period, all individual player 139 

exposure during supervised training sessions and matches was recorded on standard 140 

attendance records. In addition, all time loss injuries that occurred were registered on 141 

standard injury cards containing information about type of injury and circumstances of 142 

the injury occasion (ie. injury mechanism, affected side, time of injury, re-injury)(table 143 

2). Each month, the appointed contact person reported the attendance records and injury 144 

cards to the study group. All injuries were given a diagnostic code by the study group in 145 

accordance with the Orchard Sports Injury Classification System (OSICS) 2.0.
18

 OSICS 146 

2.0 codes were used to identify isolated ankle syndesmotic injuries. Athletes with 147 

tenderness on palpation over the anterior interosseous membrane proximal to the ankle 148 

joint and positive special tests such as ankle external, rotation and syndesmosis squeeze 149 
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 8 

test were suspected for syndesmotic injury. Uncertainty of the diagnosis was resolved 150 

through widening of the tibiofibular joint seen during radiographic assessment, or 151 

ultrasonographic or magnetic resonance imaging (MRI) evidence of rupture of 152 

syndesmotic ligaments without associated fibula fracture. Data collection was undertaken 153 

in accordance with a previously published consensus statement regarding how to conduct 154 

epidemiological research in professional football.
19

 Methodology related to the exposure 155 

and injury registration has previously been described in detail.
19

 156 

 157 

 Data analysis and statistics  158 

Data were analysed using SPSS (IBM SPSS Statistics for Windows, V.23.0, IBM 159 

Corp, Armonk, New York, USA). Injury incidence was described as the number of 160 

injuries/1000 hours of exposure, with corresponding 95% confidence intervals (CI). 161 

Injury incidence in training and match play were calculated and rate ratio between 162 

training and match play were analysed with Poisson regressions using match exposure 163 

hours as an offset. The proportion of match injuries occurring in different 15-minute-164 

periods of match halves were compared to the expected 33% proportion, which would be 165 

present if injuries were evenly distributed between the different thirds, and analysed with 166 

Z-statistics. Injury severity was defined by the number of days of absence caused by the 167 

injuries and described with mean (±SD) and median (25th and 75th percentile). Injury 168 

burden was defined as number of day’s absence/1000 hours of exposure. Injury burden in 169 

training and match play were calculated and injury burden ratio between training and 170 

match play were analysed with Poisson regressions using match exposure hours as an 171 

offset. 172 
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 9 

The annual changes in injury incidence, injury burden, and syndesmotic injury 173 

proportion (proportion of all ankle ligament injuries that were diagnosed as syndesmotic 174 

injuries) were analysed using linear regression. In these analyses injury incidence, injury 175 

burden and syndesmotic injury proportion was used as dependent variables in separate 176 

analyses, while season was used as the independent variable in all analyses. In addition, 177 

injury incidence, injury burden and syndesmotic injury proportion in match play were 178 

also analysed using linear regression with season included as the independent variable. 179 

Analyses of training injuries specifically were not performed since the number of injuries 180 

during training were few. 181 

To reduce possible effects of large temporary variations between seasons, moving 182 

averages (MA) of two consecutive seasons were also used as dependent variables in 183 

similar linear regression analyses. All analyses were two sided, and the significance level 184 

was set at p<0.05.  185 
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 10

Results 186 

Isolated syndesmotic injury incidence 187 

The overall isolated syndesmotic injury incidence over the study period was 0.05 188 

injuries per 1000 hours of exposure (95% CI 0.04 to 0.06) or 1 injury per team every 3 189 

seasons. The injury incidence during match play was 13 times higher compared to the 190 

incidence during training, 0.21 (95% CI 0.16 to 0.26) and 0.02 (95% CI 0.01 to 0.02) 191 

respectively (RR 12.63; 95% CI 8.12 to 19.65). A significant annual increase in isolated 192 

syndesmotic injury incidence in general (R
2
=0.495, b=0.003, 95% CI 0.001 to 0.004, 193 

p=0.003) as well as in match play (R
2
=0.354, b=0.013, 95% CI 0.002 to 0.023, p=0.019) 194 

was observed over the 15 seasons (figure 1). 195 

The sensitivity analyses, using moving averages of two consecutive seasons, also 196 

showed an annual increase in syndesmotic injury incidence in general (R
2
=0.822, 197 

b=0.003, 95% CI 0.002 to 0.004, p<0.001) as well as in match play (R
2
=0.751, b=0.015, 198 

95% CI 0.009 to 0.020, p<0.001). 199 

 200 

Isolated syndesmotic injury proportion of all ankle ligament injuries 201 

Out of the 14 653 injuries registered during the 15 seasons 1950 (13%) affected 202 

the ankle with 1320 (9%) ankle ligament injuries. Out of these 1320 injuries 94 (7%) 203 

were diagnosed as syndesmotic injuries. An annual increase of the proportion of 204 

syndesmotic injuries (proportion of all ankle ligament injuries that were diagnosed as 205 

syndesmotic injuries) was observed (R
2
=0.601, b=0.006, 95% CI 0.003 to 0.009, 206 

p=0.001) (figure 2). The proportion of syndesmotic injuries during match play also 207 

increased annually (R
2
=0.430, b=0.006, 95% CI 0.002 to 0.010, p=0.008).  208 
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The sensitivity analyses, using moving averages of two consecutive seasons, also 209 

showed an annual increase in the proportion of syndesmotic injuries in general 210 

(R
2
=0.818, b=0.006, 95% CI 0.004 to 0.008, p<0.001) and in match play (R

2
=0.758, 211 

b=0.006, 95% CI 0.004 to 0.009, p<0.001). 212 

 213 

Injury patterns 214 

Seventy percent of the syndesmotic injuries occurred during match play and the 215 

remaining 30% during training. Being tackled was responsible for one third of the 216 

syndesmotic injuries. The remaining injuries were accounted for by: twisting/turning 217 

(13%), landing from a jump (10%), collisions (5%), being kicked (5%), tackling (4%), 218 

other (10%), and for 20% the mechanism was unknown. Seventy-four percent of the 219 

injuries involved contact of some kind and 54% affected the dominant leg (defined as the 220 

preferred kicking leg). Seven percent were considered re-injuries. No significant 221 

differences were found between the proportion of injuries occurring during 15-minute-222 

periods of each half (0-15, 16-30, 31-45 minutes) and the 33% which would be expected 223 

if the injuries were evenly distributed between the different thirds of the match halves 224 

(figure 3). 225 

 226 

  227 
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 12

Injury severity and absence 228 

More than 90% of the syndesmotic injuries were classified as moderate to severe 229 

(causing more than one week absence) with 57% being severe (causing more than one 230 

month absence). The mean (SD) absence following a syndesmotic injury was 39 (28) 231 

days and the median (25th, 75th percentiles) was 34 days (19, 52).  232 

 233 

Isolated syndesmotic injury burden 234 

A total of 3,652 days of absence due to syndesmotic injuries were reported over 235 

the study period, representing an injury burden of 1.8 days absent per /1000 hours of 236 

exposure. The injury burden due to match exposure was 18 (RR 18.22; 95% CI 16.86 to 237 

19.68) times higher compared to training (8.8 days absent/1000 match hours versus 0.5 238 

days absent per 1000 training hours). There were no significant annual changes in injury 239 

burden in general (R
2
=0.033, b=0.032, 95% CI -0.073 to 0.138, p=0.520) or in match 240 

play (R
2
=0.003, b=0.060, 95% CI -0.598 to 0.718, p=0.847).  241 

Similarly, no annual change in general (R
2
=0.059, b=0.028, 95% CI -0.043 to 242 

0.099, p=0.405) or in match play (R
2
=0.005, b=0.050, 95% CI -0.389 to 0.488, p=0.809) 243 

was shown when the two-season moving average of injury burden was analysed (figure 244 

4).  245 
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Discussion 246 

The incidence figures indicate that an isolated syndesmotic injury in professional 247 

football is a relatively rare event. Despite this, the injury incidence during match play 248 

seems to have increased over the past 15 seasons. Return to play after injury took on 249 

average greater than 5 weeks.  250 

 251 

Comparison with Other Sports  252 

Isolated syndesmotic injuries are more common in collision sports and those that 253 

involve rigid immobilisation of the ankle in a boot.
20

 In a cohort consisting of National 254 

Collegiate Athletic Association (NCAA) American football players the incidence of 255 

syndesmotic injury during games was 1.6 per 1000 athlete exposures (defined as one 256 

athlete participating in one practice or competition in which there was a possibility for 257 

athletic injury).
21

 Flik et al.
8
 collected injury data from 12 NCAA Division I ice hockey 258 

teams over one season and found that the game injury was 0.93 per 1000 athlete 259 

exposures. For rugby the injury rate per 1000 hours of exposure was 0.89 in Rugby 260 

Union and 0.46 in Rugby League.
22

 In our study, the syndesmotic injury incidence rate 261 

during match play over the study period was 0.21 injuries per 1000 hours of exposure. 262 

Accounting 90 minutes exposure for each match played, the incidence of syndesmotic 263 

injury during games was 0.32 per 1000 athlete exposures. Hence, the risk of incurring a 264 

syndesmotic injury playing football is lower compared to American football, ice hockey, 265 

or rugby. 266 

 267 

Professional versus non-professional football players 268 
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 14

Mauntel et al.
15

 described the epidemiology of isolated syndesmotic injuries 269 

among college student-athletes in 25 sports over six seasons. Similarly with our findings 270 

the injury incidence during match play was 0.34 per 1000 athlete exposures and the 271 

injury incidence during training was 0.047 per 1000 athlete exposures. Compared to 272 

professional players fewer injuries were caused by contact (74% among professional 273 

players versus 56% among non-professional players). Interestingly, the absence 274 

following an isolated syndesmotic injury was in 80% of the injuries less than 21 days. 275 

Previous studies, including ours have described an absence ranging from 30 to 62 days.
23-

276 

26
 A possible explanation could be that some lateral ankle sprains may have been 277 

misdiagnosed and diagnosed as syndesmotic injuries instead. Unfortunately, the authors 278 

did not describe the methods used for diagnosing the injury.   279 

 280 

Yearly Increase in Injury Incidence 281 

 Over the 15 seasons an annual increase in isolated syndesmotic injury incidence 282 

in general (0.003 injuries per 1.000 hours) as well as in match play (0.013 injuries per 283 

1.000 hours) was observed (figure 1). This might be a reflection of the fact that today’s 284 

health care providers have greater suspicion for the injury, or perhaps because of the 285 

more frequent use of magnetic resonance imaging or diagnostic arthroscopy.
24 27

 Another 286 

explanation could be a general philosophical change in the way clubs attend to player 287 

complaints.
28

 Nonetheless, our data showed that being tackled caused most injuries, and 288 

the injury happened 13 times more frequently during match play then during a training 289 

session. Hence, we propose that the increase in annual injury incidence is caused by a 290 

more aggressive style of play during matches over the 15 years. 291 
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 292 

Low proportion of syndesmotic injury  293 

Isolated syndesmotic injuries accounted for 7% of all ankle ligament injuries. The 294 

reported proportion of isolated syndesmotic injuries among overall ankle ligament 295 

injuries ranges from 18 to 74%.
8 10 21 25 29-31

 This variation can be explained by the fact 296 

that some sports have extrinsic risk factors associated with syndesmotic injury. Skiers 297 

and ice hockey players wear boots causing rigid immobilisation of the ankle leading to 298 

high-torque external rotation of the foot,
5 8 25

 and American football is often played on 299 

artificial turf instead of natural surfaces.
10 21 29 31

 Another plausible explanation is that an 300 

isolated syndesmotic injury can be frequently misdiagnosed as an ankle sprain.  301 

 302 

Injury burden 303 

The average absence from play following a syndesmotic injury was 39 days. This 304 

is in line with findings from previous studies that reported prolonged time to return to 305 

play after a syndesmotic injury, ranging from 30 to 62 days.
23-26

 In contrast, following 306 

lateral ankle sprains the absence has been reported 15 days.
32

 In addition, over the course 307 

of 15 seasons we found no change in injury burden despite the injury incidence having 308 

increased. Hence, the time to return to play after injury over the past 15 seasons has 309 

decreased. A reason for this decrease could be that recent research on treatment strategies 310 

and diagnosing the severity of the injury may have lead to improved outcomes.
11 23 33-35

 311 

Nevertheless, to reduce the risk and consequences of this injury to a team, club medical 312 

staff should be conscious of whether the injury is stable or unstable since each requires 313 

different treatment strategies.
11

 Appropriate management of syndesmotic injuries leads to 314 
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an earlier return to play.
23

 In addition, use of ankle braces,
36

 referees being stricter while 315 

judging player tackling, and changes to game play rules - such as sliding - may help 316 

reducing the injury incidence rate.  317 

 318 

Strengths and study limitations 319 

The strength of this study is the large homogenous data set prospectively collected 320 

among 61 professional football teams. Having many teams working together provides 321 

robust data from which to draw conclusions.
16 37

 There are, however, a few limitations. 322 

We were not able to capture data on possible confounders and these could therefore not 323 

be included in our analyses. First, the injury form did not capture the examination 324 

findings or diagnostic tests results to classify syndesmotic injuries beyond identifying a 325 

lack of fracture, or provide information on associated injuries. Second, the diagnosis was 326 

made by the medical staff of each football team and thus subject to the biases and 327 

experience of different physicians. Increasing awareness of the diagnosis of ‘syndesmosis 328 

injury’ may explain part of the trend to increased incidence. Third, we did not capture 329 

data on pitch or weather conditions at the time of injury. Fourth, we did not capture data 330 

on player medical history (i.e., previous syndesmotic or ankle ligament injury). Fifth, 331 

there was no information available on how players were treated (i.e., conservatively or 332 

surgically). These data would have been useful to provide better perspective with respect 333 

to interpreting absentee time following the injury. 334 

 335 

 336 

 337 
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Conclusion 338 

Our findings indicate a significant increase in the incidence of isolated 339 

syndesmotic injuries in professional football players. We speculate this is likely caused 340 

by more aggressive playing style during matches. The average return to play time 341 

following injury exceeded 5 weeks, and there was no change found in injury burden over 342 

15 seasons. We recommend club medical staff to be conscious of the nature of the injury 343 

to reduce the consequences of such injuries to a team. In addition, intensifying 344 

preventative work can help reducing the injury incidence rate.   345 
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Figure legends 496 

Figure 1: Seasonal variation in injury incidence of syndesmotic injuries in professional 497 

football. MA, moving average; 498 

 499 

Figure 2: Seasonal variation of the proportion of syndesmotic injuries of all ankle 500 

ligament injuries in professional football.  501 

MA, moving average; 502 

 503 

Figure 3: Distribution of syndesmotic injuries during 15 min periods of match play in 504 

professional football; 505 

 506 

Figure 4: Seasonal variation in injury burden of syndesmotic injuries in professional 507 

football. MA, moving average; 508 

 509 

 510 

 511 

 512 

 513 

 514 

 515 

 516 

 517 

 518 

 519 

 520 
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 521 

 522 

 523 

 524 

 525 

 526 

 527 

 528 

 529 

 530 

 531 

 532 

 533 

 534 

Table 1 Overview of amount of teams, exposure, and injuries per season 

Season Teams Exp. 

Total 

(hours) 

Exp. 

training 

(hours) 

Exp. 

Match 

(hours) 

Ankle 

ligament 

injuries 

(total)(ii) 

Ankle 

ligament 

injuries 

(training)(ii) 

Ankle 

ligament 

injuries 

(match)(ii) 

Syn. 

injuries  

(total)(ii) 

Syn. 

injuries 

(training)

(ii) 

Syn. 

injuries 

(match)(ii) 

01/02 11 69447 57915 11532 71 (1.02) 38 (0.66) 33 (2.86) 1 (0.01) 0 (0.00) 1 (0.09) 

02/03 9 61777 51824 9954 41 (0.66) 12 (0.23) 29 (2.91) 1 (0.02) 0 (0.00) 1 (0.10) 

03/04 11 64639 53866 10773 49 (0.76) 23 (0.43) 26 (2.41) 3 (0.05) 2 (0.04) 1 (0.09) 

04/05 9 58257 48753 9504 44 (0.76) 18 (0.37) 26 (2.74) 2 (0.03) 0 (0.00) 2 (0.21) 

05/06 17 102017 85446 16571 65 (0.64) 21 (0.25) 44 (2.66) 3 (0.03) 0 (0.00) 3 (0.18) 

06/07 17 110658 93471 17187 89 (0.80) 43 (0.46) 46 (2.68) 3 (0.03) 3 (0.03) 0 (0.00) 

07/08 14 95630 80294 15336 58 (0.61) 22 (0.27) 36 (2.35) 5 (0.05) 1 (0.01) 4 (0.26) 

08/09 14 99181 83698 15483 77 (0.78) 31 (0.37) 46 (2.97) 3 (0.03) 1 (0.01) 2 (0.13) 

09/10 18 123751 104534 19216 73 (0.59) 24 (0.23) 49 (2.55) 7 (0.06) 2 (0.02) 5 (0.26) 

10/11 20 132314 110755 21559 83 (0.63) 38 (0.34) 45 (2.09) 5 (0.04) 2 (0.02) 3 (0.14) 

11/12 31 213787 180742 33045 145 (0.68) 55 (0.30) 90 (2.72) 10 (0.05) 4 (0.02) 6 (0.18) 

12/13 34 210069 176202 33868 162 (0.77) 54 (0.31) 108 (3.19) 11 (0.05) 2 (0.01) 9 (0.27) 

13/14 39 257517 216619 40898 154 (0.60) 50 (0.23) 104 (2.54) 15 (0.06) 4 (0.02) 11 (0.27) 

14/15 31 229372 195124 34247 118 (0.51) 36 (0.18) 82 (2.39) 17 (0.07) 4 (0.02) 13 (0.38) 

15/16 29 208765 177506 31259 91 (0.44) 33 (0.19) 58 (1.86) 8 (0.04) 3 (0.02) 5 (0.16) 

Exp; exposure, Syn; syndesmotic, ii; Injury incidence/1,000 exposure hours 
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 535 

 536 

 537 

 538 

 539 

 540 

 541 

 542 

 543 

 544 

 545 

 546 

 547 

Table 2 Definitions of variables used in the study 

Training session Team training that involved physical activity under 

the supervision of the coaching staff 

Match Competitive or friendly match against another 

team 

Time loss 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 a full 

part in future football training or match play 

Moderate injury Injury causing 8–28 days absence 

Severe injury Injury causing >28 days absence 

Re-injury Injury of the same type and at the same site as an 

index injury 

Injury incidence  Number of injuries per 1000 player-hours ((Σ 

injuries/Σ exposure-hours)×1000) 

Injury burden Number of days absence per 1000 player-hours ((Σ  

days absence / Σ exposure-hours)×1000) 
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 3 

Abstract 54 

 55 

Aim  56 

To determine the epidemiology of isolated syndesmotic injuries in professional football 57 

players.  58 

 59 

Methods 60 

Data from 15 consecutive seasons of European professional football between 2001 and 61 

2016 contributed to the dataset of this study. Match-play and training data from a total of 62 

3677 players from 61 teams across 17 countries have been included. Team medical staff 63 

recorded player exposure and time loss injuries. Injury incidence was defined as the 64 

number of injuries per 1000 player-hours. Injury burden was defined as number of days 65 

absence per 1000 player-hours. Seasonal trends for isolated syndesmotic injury incidence, 66 

isolated syndesmotic injury proportion of ankle ligament injuries, and isolated 67 

syndesmotic injury burden were analysed via linear regression. 68 

 69 

Results 70 

The isolated syndesmotic injury incidence was 0.05 injuries per 1000 hours of 71 

exposure (95% CI 0.04 to 0.06) or 1 injury per team every 3 seasons. The injury 72 

incidence during match play was 13 times higher compared to during training, 0.21 (95% 73 

CI 0.16 to 0.26) and 0.02 (95% CI 0.01 to 0.02) respectively. Out of the 1320 ankle 74 

ligament injuries registered during the 15 seasons 94 (7%) were diagnosed as isolated 75 

syndesmotic injuries. An annual increase in injury incidence was observed (R
2
=0.495, 76 
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b=0.003, 95% CI 0.001 to 0.004, p=0.003). However, no significant annual change of 77 

injury burden was observed (R
2
=0.033, b=0.032, 95% CI -0.073 to 0.138, p=0.520). 74% 78 

of the injuries were contact related and the mean (+/- SD) absence following an isolated 79 

syndesmotic injury was 39 (+/- 28) days. 80 

 81 

Conclusions  82 

The incidence of isolated syndesmotic injuries in elite professional European 83 

football annually increased between 2001-16.  84 

 85 

 86 

Key Words: syndesmosis, high ankle sprain, incidence, football, epidemiology  87 

 88 

What are the new findings 89 

• Injury incidence during match play has increased over the past 15 seasons 90 

• Isolated syndesmotic injury in football is most commonly caused by tackling 91 

• Average return to play after injury exceeds 5 weeks 92 

 93 

How might it impact on clinical practice in the near future 94 

• Our findings may assist in making football players, coaches, referees and the club 95 

medical staff aware of isolated syndesmotic injury and its consequences 96 

• Our findings may contribute to the development of injury prevention strategies in 97 

football as they demonstrate that isolated syndesmotic injuries are most 98 

commonly caused by player-tackling  99 
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Introduction 100 

Ankle syndesmosis injury may occur in many forms, commonly classified into 101 

isolated ankle syndesmosis injury or with an associated fibula fracture. An isolated injury 102 

may occur to any one of the three distinct ligaments (the anterior inferior tibiofibular 103 

ligament, the interosseous tibiofibular ligament, and the posterior inferior tibiofibular 104 

ligament),
1 2

 but will most commonly involve the anterior inferior tibiofibular ligament.
3 4

 105 

The most common mechanisms of syndesmotic ligament injury are ankle external 106 

rotation and hyperdorsiflexion, causing the talus to rotate in the mortise and the fibula to 107 

rotate externally and moving posteriorly and laterally, providing stress to the anterior 108 

inferior tibiofibular ligament.
3-5

 109 

Isolated syndesmotic injuries occur more commonly in athletes than in the general 110 

population.
5-13

 Certain sports are characterised by a higher proportion of ankle 111 

syndesmosis injuries; these include boot immobilised sports
5-8

 such as skiing and ice-112 

hockey, as well as collision sports such as American football, wrestling, and rugby.
9 10 12 

113 

14
  114 

For football, however, epidemiological data on isolated syndesmotic injuries is 115 

limited. Mauntel et al.
15

 studied isolated syndesmotic injuries in 25 sports during six 116 

seasons and described the incidence rate, injury mechanism, recurrence, and time to 117 

return to activity of non-professional football players. Due to differences in competition 118 

level, speed of the game, body shape of the players, and playing calendar it is expected 119 

that epidemiology and etiology of syndesmotic injuries differ between non-professional 120 

and professional players. A better understanding of how and when professional players 121 

incur these injuries may help the development of preventive strategies as well as 122 
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 6 

providing important data regarding expected return to play times.
16

  123 

We aimed to determine the injury incidence and epidemiology of isolated 124 

syndesmotic injuries of the ankle in professional football players over a 15 year period. In 125 

addition, we assessed the time to return to competition following an injury.   126 
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Material and methods 127 

This is a substudy of a long-term prospective cohort study evaluating men’s 128 

professional football in Europe since 2001.
17

 The current study includes data from 15 129 

consecutive seasons of European professional football between 2001 and 2016. During 130 

the study period, a total of 3677 players from 61 teams representing 17 countries have 131 

been included (table 1). 132 

 133 

Exposure and injury registration 134 

All first team players in included teams were invited to participate in the study. 135 

Participation was voluntary and written informed consent was obtained at the time of 136 

study inclusion. At the beginning of every season, teams appointed a contact person 137 

within each respective medical team to be responsible for collecting data and 138 

communicating with the study group. During the study period, all individual player 139 

exposure during supervised training sessions and matches was recorded on standard 140 

attendance records. In addition, all time loss injuries that occurred were registered on 141 

standard injury cards containing information about type of injury and circumstances of 142 

the injury occasion (ie. injury mechanism, affected side, time of injury, re-injury)(table 143 

2). Each month, the appointed contact person reported the attendance records and injury 144 

cards to the study group. All injuries were given a diagnostic code by the study group in 145 

accordance with the Orchard Sports Injury Classification System (OSICS) 2.0.
18

 OSICS 146 

2.0 codes were used to identify isolated ankle syndesmotic injuries. Athletes with 147 

tenderness on palpation over the anterior interosseous membrane proximal to the ankle 148 

joint and positive special tests such as ankle external, rotation and syndesmosis squeeze 149 
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 8 

test were suspected for syndesmotic injury. Uncertainty of the diagnosis was resolved 150 

through widening of the tibiofibular joint seen during radiographic assessment, or 151 

ultrasonographic or magnetic resonance imaging (MRI) evidence of rupture of 152 

syndesmotic ligaments without associated fibula fracture. Data collection was undertaken 153 

in accordance with a previously published consensus statement regarding how to conduct 154 

epidemiological research in professional football.
19

 Methodology related to the exposure 155 

and injury registration has previously been described in detail.
19

 156 

 157 

 Data analysis and statistics  158 

Data were analysed using SPSS (IBM SPSS Statistics for Windows, V.23.0, IBM 159 

Corp, Armonk, New York, USA). Injury incidence was described as the number of 160 

injuries/1000 hours of exposure, with corresponding 95% confidence intervals (CI). 161 

Injury incidence in training and match play were calculated and rate ratio between 162 

training and match play were analysed with Poisson regressions using match exposure 163 

hours as an offset. The proportion of match injuries occurring in different 15-minute-164 

periods of match halves were compared to the expected 33% proportion, which would be 165 

present if injuries were evenly distributed between the different thirds, and analysed with 166 

Z-statistics. Injury severity was defined by the number of days of absence caused by the 167 

injuries and described with mean (±SD) and median (25th and 75th percentile). Injury 168 

burden was defined as number of day’s absence/1000 hours of exposure. Injury burden in 169 

training and match play were calculated and injury burden ratio between training and 170 

match play were analysed with Poisson regressions using match exposure hours as an 171 

offset. 172 
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The annual changes in injury incidence, injury burden, and syndesmotic injury 173 

proportion (proportion of all ankle ligament injuries that were diagnosed as syndesmotic 174 

injuries) were analysed using linear regression. In these analyses injury incidence, injury 175 

burden and syndesmotic injury proportion was used as dependent variables in separate 176 

analyses, while season was used as the independent variable in all analyses. In addition, 177 

injury incidence, injury burden and syndesmotic injury proportion in match play were 178 

also analysed using linear regression with season included as the independent variable. 179 

Analyses of training injuries specifically were not performed since the number of injuries 180 

during training were few. 181 

To reduce possible effects of large temporary variations between seasons, moving 182 

averages (MA) of two consecutive seasons were also used as dependent variables in 183 

similar linear regression analyses. All analyses were two sided, and the significance level 184 

was set at p<0.05.  185 
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 10

Results 186 

Isolated syndesmotic injury incidence 187 

The overall isolated syndesmotic injury incidence over the study period was 0.05 188 

injuries per 1000 hours of exposure (95% CI 0.04 to 0.06) or 1 injury per team every 3 189 

seasons. The injury incidence during match play was 13 times higher compared to the 190 

incidence during training, 0.21 (95% CI 0.16 to 0.26) and 0.02 (95% CI 0.01 to 0.02) 191 

respectively (RR 12.63; 95% CI 8.12 to 19.65). A significant annual increase in isolated 192 

syndesmotic injury incidence in general (R
2
=0.495, b=0.003, 95% CI 0.001 to 0.004, 193 

p=0.003) as well as in match play (R
2
=0.354, b=0.013, 95% CI 0.002 to 0.023, p=0.019) 194 

was observed over the 15 seasons (figure 1). 195 

The sensitivity analyses, using moving averages of two consecutive seasons, also 196 

showed an annual increase in syndesmotic injury incidence in general (R
2
=0.822, 197 

b=0.003, 95% CI 0.002 to 0.004, p<0.001) as well as in match play (R
2
=0.751, b=0.015, 198 

95% CI 0.009 to 0.020, p<0.001). 199 

 200 

Isolated syndesmotic injury proportion of all ankle ligament injuries 201 

Out of the 14 653 injuries registered during the 15 seasons 1950 (13%) affected 202 

the ankle with 1320 (9%) ankle ligament injuries. Out of these 1320 injuries 94 (7%) 203 

were diagnosed as syndesmotic injuries. An annual increase of the proportion of 204 

syndesmotic injuries (proportion of all ankle ligament injuries that were diagnosed as 205 

syndesmotic injuries) was observed (R
2
=0.601, b=0.006, 95% CI 0.003 to 0.009, 206 

p=0.001) (figure 2). The proportion of syndesmotic injuries during match play also 207 

increased annually (R
2
=0.430, b=0.006, 95% CI 0.002 to 0.010, p=0.008).  208 
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The sensitivity analyses, using moving averages of two consecutive seasons, also 209 

showed an annual increase in the proportion of syndesmotic injuries in general 210 

(R
2
=0.818, b=0.006, 95% CI 0.004 to 0.008, p<0.001) and in match play (R

2
=0.758, 211 

b=0.006, 95% CI 0.004 to 0.009, p<0.001). 212 

 213 

Injury patterns 214 

Seventy percent of the syndesmotic injuries occurred during match play and the 215 

remaining 30% during training. Being tackled was responsible for one third of the 216 

syndesmotic injuries. The remaining injuries were accounted for by: twisting/turning 217 

(13%), landing from a jump (10%), collisions (5%), being kicked (5%), tackling (4%), 218 

other (10%), and for 20% the mechanism was unknown. Seventy-four percent of the 219 

injuries involved contact of some kind and 54% affected the dominant leg (defined as the 220 

preferred kicking leg). Seven percent were considered re-injuries. No significant 221 

differences were found between the proportion of injuries occurring during 15-minute-222 

periods of each half (0-15, 16-30, 31-45 minutes) and the 33% which would be expected 223 

if the injuries were evenly distributed between the different thirds of the match halves 224 

(figure 3). 225 

 226 

  227 
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Injury severity and absence 228 

More than 90% of the syndesmotic injuries were classified as moderate to severe 229 

(causing more than one week absence) with 57% being severe (causing more than one 230 

month absence). The mean (SD) absence following a syndesmotic injury was 39 (28) 231 

days and the median (25th, 75th percentiles) was 34 days (19, 52).  232 

 233 

Isolated syndesmotic injury burden 234 

A total of 3,652 days of absence due to syndesmotic injuries were reported over 235 

the study period, representing an injury burden of 1.8 days absent per /1000 hours of 236 

exposure. The injury burden due to match exposure was 18 (RR 18.22; 95% CI 16.86 to 237 

19.68) times higher compared to training (8.8 days absent/1000 match hours versus 0.5 238 

days absent per 1000 training hours). There were no significant annual changes in injury 239 

burden in general (R
2
=0.033, b=0.032, 95% CI -0.073 to 0.138, p=0.520) or in match 240 

play (R
2
=0.003, b=0.060, 95% CI -0.598 to 0.718, p=0.847).  241 

Similarly, no annual change in general (R
2
=0.059, b=0.028, 95% CI -0.043 to 242 

0.099, p=0.405) or in match play (R
2
=0.005, b=0.050, 95% CI -0.389 to 0.488, p=0.809) 243 

was shown when the two-season moving average of injury burden was analysed (figure 244 

4).  245 
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Discussion 246 

The incidence figures indicate that an isolated syndesmotic injury in professional 247 

football is a relatively rare event. Despite this, the injury incidence during match play 248 

seems to have increased over the past 15 seasons. Return to play after injury took on 249 

average greater than 5 weeks.  250 

 251 

Comparison with Other Sports  252 

Isolated syndesmotic injuries are more common in collision sports and those that 253 

involve rigid immobilisation of the ankle in a boot.
20

 In a cohort consisting of National 254 

Collegiate Athletic Association (NCAA) American football players the incidence of 255 

syndesmotic injury during games was 1.6 per 1000 athlete exposures (defined as one 256 

athlete participating in one practice or competition in which there was a possibility for 257 

athletic injury).
21

 Flik et al.
8
 collected injury data from 12 NCAA Division I ice hockey 258 

teams over one season and found that the game injury was 0.93 per 1000 athlete 259 

exposures. For rugby the injury rate per 1000 hours of exposure was 0.89 in Rugby 260 

Union and 0.46 in Rugby League.
22

 In our study, the syndesmotic injury incidence rate 261 

during match play over the study period was 0.21 injuries per 1000 hours of exposure. 262 

Accounting 90 minutes exposure for each match played, the incidence of syndesmotic 263 

injury during games was 0.32 per 1000 athlete exposures. Hence, the risk of incurring a 264 

syndesmotic injury playing football is lower compared to American football, ice hockey, 265 

or rugby. 266 

 267 

Professional versus non-professional football players 268 
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Mauntel et al.
15

 described the epidemiology of isolated syndesmotic injuries 269 

among college student-athletes in 25 sports over six seasons. Similarly with our findings 270 

the injury incidence during match play was 0.34 per 1000 athlete exposures and the 271 

injury incidence during training was 0.047 per 1000 athlete exposures. Compared to 272 

professional players fewer injuries were caused by contact (74% among professional 273 

players versus 56% among non-professional players). Interestingly, the absence 274 

following an isolated syndesmotic injury was in 80% of the injuries less than 21 days. 275 

Previous studies, including ours have described an absence ranging from 30 to 62 days.
23-

276 

26
 A possible explanation could be that some lateral ankle sprains may have been 277 

misdiagnosed and diagnosed as syndesmotic injuries instead. Unfortunately, the authors 278 

did not describe the methods used for diagnosing the injury.   279 

 280 

Yearly Increase in Injury Incidence 281 

 Over the 15 seasons an annual increase in isolated syndesmotic injury incidence 282 

in general (0.003 injuries per 1.000 hours) as well as in match play (0.013 injuries per 283 

1.000 hours) was observed (figure 1). This might be a reflection of the fact that today’s 284 

health care providers have greater suspicion for the injury, or perhaps because of the 285 

more frequent use of magnetic resonance imaging or diagnostic arthroscopy.
24 27

 Another 286 

explanation could be a general philosophical change in the way clubs attend to player 287 

complaints.
28

 Nonetheless, our data showed that being tackled caused most injuries, and 288 

the injury happened 13 times more frequently during match play then during a training 289 

session. Hence, we propose that the increase in annual injury incidence is caused by a 290 

more aggressive style of play during matches over the 15 years. 291 
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 292 

Low proportion of syndesmotic injury  293 

Isolated syndesmotic injuries accounted for 7% of all ankle ligament injuries. The 294 

reported proportion of isolated syndesmotic injuries among overall ankle ligament 295 

injuries ranges from 18 to 74%.
8 10 21 25 29-31

 This variation can be explained by the fact 296 

that some sports have extrinsic risk factors associated with syndesmotic injury. Skiers 297 

and ice hockey players wear boots causing rigid immobilisation of the ankle leading to 298 

high-torque external rotation of the foot,
5 8 25

 and American football is often played on 299 

artificial turf instead of natural surfaces.
10 21 29 31

 Another plausible explanation is that an 300 

isolated syndesmotic injury can be frequently misdiagnosed as an ankle sprain.  301 

 302 

Injury burden 303 

The average absence from play following a syndesmotic injury was 39 days. This 304 

is in line with findings from previous studies that reported prolonged time to return to 305 

play after a syndesmotic injury, ranging from 30 to 62 days.
23-26

 In contrast, following 306 

lateral ankle sprains the absence has been reported 15 days.
32

 In addition, over the course 307 

of 15 seasons we found no change in injury burden despite the injury incidence having 308 

increased. Hence, the time to return to play after injury over the past 15 seasons has 309 

decreased. A reason for this decrease could be that recent research on treatment strategies 310 

and diagnosing the severity of the injury may have lead to improved outcomes.
11 23 33-35

 311 

Nevertheless, to reduce the risk and consequences of this injury to a team, club medical 312 

staff should be conscious of whether the injury is stable or unstable since each requires 313 

different treatment strategies.
11

 Appropriate management of syndesmotic injuries leads to 314 
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an earlier return to play.
23

 In addition, use of ankle braces,
36

 referees being stricter while 315 

judging player tackling, and changes to game play rules - such as sliding - may help 316 

reducing the injury incidence rate.  317 

 318 

Strengths and study limitations 319 

The strength of this study is the large homogenous data set prospectively collected 320 

among 61 professional football teams. Having many teams working together provides 321 

robust data from which to draw conclusions.
16 37

 There are, however, a few limitations. 322 

We were not able to capture data on possible confounders and these could therefore not 323 

be included in our analyses. First, the injury form did not capture the examination 324 

findings or diagnostic tests results to classify syndesmotic injuries beyond identifying a 325 

lack of fracture, or provide information on associated injuries. Second, the diagnosis was 326 

made by the medical staff of each football team and thus subject to the biases and 327 

experience of different physicians. Increasing awareness of the diagnosis of ‘syndesmosis 328 

injury’ may explain part of the trend to increased incidence. Third, we did not capture 329 

data on pitch or weather conditions at the time of injury. Fourth, we did not capture data 330 

on player medical history (i.e., previous syndesmotic or ankle ligament injury). Fifth, 331 

there was no information available on how players were treated (i.e., conservatively or 332 

surgically). These data would have been useful to provide better perspective with respect 333 

to interpreting absentee time following the injury. 334 

 335 

 336 

 337 
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Conclusion 338 

Our findings indicate a significant increase in the incidence of isolated 339 

syndesmotic injuries in professional football players. We speculate this is likely caused 340 

by more aggressive playing style during matches. The average return to play time 341 

following injury exceeded 5 weeks, and there was no change found in injury burden over 342 

15 seasons. We recommend club medical staff to be conscious of the nature of the injury 343 

to reduce the consequences of such injuries to a team. In addition, intensifying 344 

preventative work can help reducing the injury incidence rate.   345 
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Figure legends 496 

Figure 1: Seasonal variation in injury incidence of syndesmotic injuries in professional 497 

football. MA, moving average; 498 

 499 

Figure 2: Seasonal variation of the proportion of syndesmotic injuries of all ankle 500 

ligament injuries in professional football.  501 

MA, moving average; 502 

 503 

Figure 3: Distribution of syndesmotic injuries during 15 min periods of match play in 504 

professional football; 505 

 506 

Figure 4: Seasonal variation in injury burden of syndesmotic injuries in professional 507 

football. MA, moving average; 508 

 509 

 510 

 511 

 512 

 513 

 514 

 515 

 516 

 517 

 518 

 519 

 520 
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 521 

 522 

 523 

 524 

 525 

 526 

 527 

 528 

 529 

 530 

 531 

 532 

 533 

 534 

Table 1 Overview of amount of teams, exposure, and injuries per season 

Season Teams Exp. 

Total 

(hours) 

Exp. 

training 

(hours) 

Exp. 

Match 

(hours) 

Ankle 

ligament 

injuries 

(total)(ii) 

Ankle 

ligament 

injuries 

(training)(ii) 

Ankle 

ligament 

injuries 

(match)(ii) 

Syn. 

injuries  

(total)(ii) 

Syn. 

injuries 

(training)

(ii) 

Syn. 

injuries 

(match)(ii) 

01/02 11 69447 57915 11532 71 (1.02) 38 (0.66) 33 (2.86) 1 (0.01) 0 (0.00) 1 (0.09) 

02/03 9 61777 51824 9954 41 (0.66) 12 (0.23) 29 (2.91) 1 (0.02) 0 (0.00) 1 (0.10) 

03/04 11 64639 53866 10773 49 (0.76) 23 (0.43) 26 (2.41) 3 (0.05) 2 (0.04) 1 (0.09) 

04/05 9 58257 48753 9504 44 (0.76) 18 (0.37) 26 (2.74) 2 (0.03) 0 (0.00) 2 (0.21) 

05/06 17 102017 85446 16571 65 (0.64) 21 (0.25) 44 (2.66) 3 (0.03) 0 (0.00) 3 (0.18) 

06/07 17 110658 93471 17187 89 (0.80) 43 (0.46) 46 (2.68) 3 (0.03) 3 (0.03) 0 (0.00) 

07/08 14 95630 80294 15336 58 (0.61) 22 (0.27) 36 (2.35) 5 (0.05) 1 (0.01) 4 (0.26) 

08/09 14 99181 83698 15483 77 (0.78) 31 (0.37) 46 (2.97) 3 (0.03) 1 (0.01) 2 (0.13) 

09/10 18 123751 104534 19216 73 (0.59) 24 (0.23) 49 (2.55) 7 (0.06) 2 (0.02) 5 (0.26) 

10/11 20 132314 110755 21559 83 (0.63) 38 (0.34) 45 (2.09) 5 (0.04) 2 (0.02) 3 (0.14) 

11/12 31 213787 180742 33045 145 (0.68) 55 (0.30) 90 (2.72) 10 (0.05) 4 (0.02) 6 (0.18) 

12/13 34 210069 176202 33868 162 (0.77) 54 (0.31) 108 (3.19) 11 (0.05) 2 (0.01) 9 (0.27) 

13/14 39 257517 216619 40898 154 (0.60) 50 (0.23) 104 (2.54) 15 (0.06) 4 (0.02) 11 (0.27) 

14/15 31 229372 195124 34247 118 (0.51) 36 (0.18) 82 (2.39) 17 (0.07) 4 (0.02) 13 (0.38) 

15/16 29 208765 177506 31259 91 (0.44) 33 (0.19) 58 (1.86) 8 (0.04) 3 (0.02) 5 (0.16) 

Exp; exposure, Syn; syndesmotic, ii; Injury incidence/1,000 exposure hours 
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Table 2 Definitions of variables used in the study 

Training session Team training that involved physical activity under 

the supervision of the coaching staff 

Match Competitive or friendly match against another 

team 

Time loss 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 a full 

part in future football training or match play 

Moderate injury Injury causing 8–28 days absence 

Severe injury Injury causing >28 days absence 

Re-injury Injury of the same type and at the same site as an 

index injury 

Injury incidence  Number of injuries per 1000 player-hours ((Σ 

injuries/Σ exposure-hours)×1000) 

Injury burden Number of days absence per 1000 player-hours ((Σ  

days absence / Σ exposure-hours)×1000) 
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Figure 1: Seasonal variation in injury incidence of syndesmotic injuries in professional football. A significant 
7.5% annual increase in isolated syndesmotic injury incidence was observed (R2=0.525, b=0.075, 95% CI 

0.032 to 0.117, p=0.002) over the 15 seasons. MA, moving average;  
 

139x88mm (300 x 300 DPI)  
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Figure 2: Seasonal variation of the proportion of syndesmotic injuries of all ankle ligament injuries in 
professional football. An annual 10.7% (R2=0.633, b=0.107, 95% CI 0.058 to 0.155, p<0.001) increase of 

the proportion of syndesmotic injuries was observed.  
MA, moving average;  

 
 

139x88mm (300 x 300 DPI)  
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Figure 3: Distribution of syndesmotic injuries during 15 min periods of match play in professional football;  
 

158x96mm (300 x 300 DPI)  
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Figure 4: Seasonal variation in injury burden of syndesmotic injuries in professional football. There were no 
significant annual changes in injury burden (R2=0.123, b=0.058, 95% CI -0.035 to 0.151, p=0.200). 
Similarly, no annual change was shown when the two season moving average of injury burden was 

analyzed. MA, moving average;  
 

139x88mm (300 x 300 DPI)  
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