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Rugby World Cup 2011: International Rugby Board Injury Surveillance 

Study 

 

ABSTRACT 

Objective – to determine the frequency and nature of injuries sustained during the IRB 2011 

Rugby World Cup. 

Design – a prospective, whole population survey. 

Population – 615 international rugby players representing the 20 teams competing at the IRB 

2011 Rugby World Cup in New Zealand. 

Method– the study was implemented according to the international consensus statement for 

epidemiological studies in rugby union; the main outcome measures included the players’ age 

(years), stature (cm) and body mass (Kg) and the incidence (number of injuries/1000 player 

hours), mean and median severity (days absence), location (%), type (%) and cause (%) of match 

and training injuries.  

Results – the incidences of injuries were 89.1/1000 player-match-hours (forwards: 85.0; backs: 

93.8) and 2.2/1000 player-training-hours (forwards: 2.7; backs: 1.7). The mean severity of 

injuries was 23.6 days (forwards: 21.2; backs: 26.2) during matches and 26.9 (forwards: 33.4; 

backs: 14.3) during training. During matches, lower limb muscle/tendon (31.6%) and ligament 

(15.8%) and, during training, lower limb muscle/tendon (51.4%) and trunk muscle/tendon 

(11.4%) injuries were the most common injuries. The tackle (forwards: 43.6%, backs: 45.2%) was 

the most common cause of injury during matches and full and semi-contact skills activities the 

most likely training activities to cause injury. 

Conclusion – the results confirm that rugby, like other full-contact sports, has a high incidence of 

injury: the results from RWC 2011 were similar to those reported for RWC 2007. 
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INTRODUCTION  

As part of its commitment to the welfare of rugby players, the International Rugby Board (IRB) 

implements injury surveillance studies at all its international tournaments.[1] The focal point for 

world rugby union is the IRB Rugby World Cup (RWC), which has been contested by teams from all 

six continents every 4 years since 1987: this tournament is considered to be one of the largest 

sports events in the world and is subjected to worldwide media interest. Sedeaud et al.[2] claimed 

that success at the IRB RWC has historically gone to those teams with the tallest backs and 

heaviest forwards and that the stature and body mass of backs and forwards taking part in the 

RWC steadily increased from 1987 to 2007. If teams select and train their players to perpetuate 

this trend then it may have an impact on the incidence and severity of injuries sustained during the 

game’s flagship competition. Injury surveillance was implemented at RWC 1995[3] and continued 

at the 2003[4] and 2007[5] tournaments. The incidences of match injuries at these tournaments 

were reported as 32, 98 and 84 injuries/1000 player-match hours, respectively; however, only the 

protocol used at RWC 2007 was consistent with the international consensus statement for 

epidemiological studies in rugby.[6] Because of the differences in definitions and procedures used 

in the three studies, comparisons of injury data for trends across tournaments are difficult. The aim 

of this study was, therefore, to collect further data using the international consensus procedure for 

epidemiological studies to characterise the incidence, severity, nature and causes of match and 

training injuries and to report on the anthropometric characteristics of players competing at IRB 

Rugby World Cup 2011. 

 

METHOD 

RWC 2011 took place in New Zealand over a 7-week period from 5th September to 23rd October 

2011. All definitions and procedures used in the study were compliant with the international 

consensus statement on injury surveillance studies for rugby,[6] and were the same as those used 

for RWC 2007 study.[5] An injury surveillance manual, which included the aims of the study 

together with definitions, procedures and all necessary report forms required to implement the 

study, was provided to the medical team of each country taking part in the tournament 

approximately 2 months prior to the start of the tournament. The University of Nottingham and the 

Auckland University of Technology Ethics Committees approved the study protocol. 
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Baseline information (normal playing position; date of birth; free standing stature (cm); body mass 

(Kg); dominant leg and arm) and informed consent were obtained for every player taking part: 

these data are reported as means (standard deviation). Match exposures were calculated for each 

team based on 15 players (forwards: 8; backs: 7) being exposed for 80 minutes per game; no 

allowances were made for players temporarily (medical treatment) or permanently (yellow or red 

cards) missing during a match. No matches required extra time to be played. Training exposures 

were calculated for each team based on the number of players (forwards, backs) attending team 

training sessions and the number, length (minutes) and structure (skills: full-contact, semi-contact, 

non-contact; conditioning: weights, non-weights) of the sessions. 

 

The primary injury definition used in the study was: ‘Any physical complaint sustained by a player 

during a RWC match or training session that prevented the player from taking a full part in all 

training activities or match play for more than 1 day following the day of injury, irrespective of 

whether match or training sessions were actually scheduled’.[6] When necessary, injuries were 

followed up post-tournament for at least 4 months to obtain return-to-play/training dates: beyond 

this time team physicians provided an estimated return to training/play date based on the player’s 

condition at that time (9 injuries). Return-to-play dates for players were checked against RWC 

national team sheets during the tournament and post-tournament against the player’s club team 

sheets when these were available on the club’s web site. Injuries were reported as recurrences on 

the basis of the clinical judgement of the player’s medical team using the definition: ‘An injury of 

the same type and at the same site as an index injury and which occurred after the player’s return 

to full participation from the index injury’.[6] Player absences related to illness and non-sport 

related medical conditions were not included in the study. Team physicians or physiotherapists 

were responsible for recording and reporting injury details (date of injury, date of return to play, 

location, type, Orchard Code,[7] recurrence and use of diagnostic tests and invasive procedures) 

and risk factors for match (playing position, starter/replacement, period of match {0 – 20; 20 – 

40+; 40 – 60; 60 – 80+ minutes}, activity at time of injury, removal from play {immediately, 

later, not-at-all}) and training (playing position, training activity, removal from training) injuries. 

Incidences of injury are reported separately for matches and training as the number of 

injuries/1000 player-hours of exposure together with the 95% confidence interval (CI); severities 

of injury are reported as mean (days; 95% CI) and median (days; 95% CI) values and grouped 
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within the recommended severity categories of minimal (2 – 3 days), mild (4 – 7 days), moderate 

(8 – 28 days) and severe (>28 days).[6] 

 

T-tests were used to identify differences in anthropometric data; chi-square tests for differences in 

numbers of injuries; Z-tests for differences in incidence and mean severity of injuries; and Mann-

Whitney U-test for differences in median severity of injuries between groups.[8]  

 

RESULTS 

Six hundred and fifteen players (forwards: 334; backs: 281) consented to take part in the study 

and provided baseline information; of these 15 were IRB approved replacements for players injured 

during the tournament (forwards: 7; backs: 8). Table 1 shows the mean age, stature and body 

mass of the cohort as a function of playing position. 

 

Table 1: Anthropometric data for the sample population 

 

Playing position Age, years Stature, cm Body mass, kg 

All Forwards (n=334) 27.9 (3.5) 189.2 (7.0) 111.5 (7.4) 
Front row (n=146) 28.3 (3.6) 183.7 (4.3) 113.3 (7.9) 
Second row (n=74) 28.6 (3.3) 198.3 (3.2) 114.2 (6.1) 
Back row (n=114) 27.0 (3.3) 190.3 (4.3) 107.3 (5.7) 

All Backs (n=281) 26.7 (3.5) 182.7 (5.9) 92.8 (8.2) 
Halves (n=97) 26.9 (3.6) 179.3 (5.7) 87.8 (6.7) 
Inside backs (n=75) 27.1 (3.3) 184.3 (4.6) 97.2 (6.9) 
Outside backs (n=109) 26.2 (3.5) 184.6 (5.5) 94.2 (7.9) 

All players (n=615) 27.4 (3.6) 186.2 (7.3) 102.9 (12.1) 
p value* <0.001 <0.001 <0.001 

* All forwards vs all backs (t-test) 

Values shown are mean (SD) 

 

 

All teams submitted appropriate match and training exposures and injury report forms. There were 

48 (group stage: 40; knockout stage: 8) matches in the tournament, which equated to 1920 

(forwards: 1024; backs: 896) player-match hours. These matches resulted in 171 time-loss match 

injuries (forwards: 87; backs: 84), of which 14.0% (forwards: 14.9%; backs: 13.1%; p=0.726) 

were recurrent, 92.6% acute (forwards: 92.6%; backs: 92.6%) and 7.4% gradual onset (forwards: 

7.4%; backs: 7.4%) injuries: of the 24 recurrent match injuries, 10 (forwards: 3; backs: 7) were 

shoulder injuries. This number of match injuries equates to an incidence of 89.1 (95% CI: 76.7 to 
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103.5) injuries/1000 player-hours and 1.8 injuries/team-game (range by country: 0.3 to 3.5). 

There were an additional 7 injuries (forwards: 4; backs: 3) sustained while teams were warming-

up (forwards: 1; backs: 1) and cooling-down (forwards: 3; backs: 2) for matches. During the 7-

week tournament period, 15628 (forwards: 8448; backs: 7180) player-training hours were 

recorded: this exposure resulted in 35 time-loss injuries (forwards: 23; backs: 12), of which 17.0% 

(forwards: 34.8%; backs: 8.3%; p=0.037) were recurrent injuries; 82.9% (forwards: 82.6%; 

backs: 83.3%) were acute and 17.1% gradual onset (forwards: 17.4%; backs: 16.7%). This 

number of training injuries equates to an incidence of 2.2 (95% CI: 1.6 – 3.1) injuries/1000 

player-hours. No player sustained a catastrophic injury during the tournament but one 32-year old 

forward retired from rugby following the recurrence of a tear to the medial meniscus of the knee. 

Of the 213 injuries, teams used single or multiple imaging techniques (MRI: 59; ultrasound: 26; X-

ray: 23; CT: 8) to assess 105 (49.3%) of the injuries (match – forwards: 39, backs: 42; training - 

forwards: 12, backs: 7; warming-up/cooling down - forwards: 3, backs: 2); 16 (7.3%) injuries 

(match – forwards: 7, backs: 6; training - forwards: 2, backs: 1) required surgery and 10 (4.7%) 

injuries (match – forwards: 2; backs: 4; training – forwards: 3; warming-up/cooling down - 

forwards: 1) were treated with corticosteroid injections.  

 

Incidence, severity and nature of injury 

The incidences and mean and median severities of match and training injuries for forwards and 

backs are presented in Table 2, whilst the incidences of injury as a function of severity categories 

are shown in Table 3. In total, 5046 player-days were lost from matches and training as a 

consequence of injury (match injuries: 4020; training injuries: 940; warm-up/cool-down injuries: 

86).  
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Table 2: Incidence and mean and median severity of injuries sustained by forwards and backs 

during matches and training. 

 

Activity /playing 
position 

Incidence, injuries/1000 
player-hours (95% CI) 

Severity, days (95% CI) 

Mean Median 
Match injuries    

All Forwards 85.0 (68.9 – 104.9) 21.2 (11.8 – 30.6) 6 (4 – 7) 
Front row 83.3 (58.9 – 117.8) 18.2 (7.5 – 28.9) 6 (4 – 11) 
Second row 70.3 (44.3 – 111.6) 17.5 (0 – 39.5) 6 (3 -10) 
Back row 96.4 (69.8 – 133.0) 25.5 (8.3 – 42.7) 5.5 (3 -16) 

All Backs 93.8 (75.7 – 116.2) 26.2 (16.5 – 35.9) 9 (6 – 14) 
Halves 93.8 (62.8 – 139.90) 23.8 (9.8 – 37.7) 8 (4 – 27) 
Inside backs 105.5 (72.3 – 153.8) 39.5 (13.6 – 65.4) 9 (4 – 32) 
Outside backs 85.9 (61.1 – 120.9) 17.0 (10.3 – 23.7) 9 (5 – 16) 

p Value 0.522* 0.465* 0.094+ 

All players 89.1 (76.7 – 103.5) 23.6 (16.9 – 30.4) 6 (6 – 9) 

Training injuries    
All Forwards 2.7 (1.8 – 4.1) 33.4 (9.2 – 57.6) 7 (4 – 23) 
All Backs 1.7 (1.0 – 3.0) 14.3 (1.8 – 26.7) 8.5 (4 – 13) 

p value 0.194* 0.171* 0.875+ 

All players 2.2 (1.6 – 3.1) 26.9 (10.2 – 43.5) 8 (4 – 11) 

* All forwards vs all backs (Z-test) 

+ All forwards vs all backs (Mann-Whitney U-test) 

 

 

 

Table 3: Incidence of match and training injuries grouped by injury severity and playing position. 

 

Activity / 
Injury severity 

Incidence of injury, injuries/1000 player-hours (95% CI) 

Forwards Backs All players 
Match injuries    

Minimal 21.5 (14.1 – 32.6) 17.9 (10.9 – 29.1) 19.8 (14.4 – 27.2) 
Mild 30.3 (21.3– 43.0) 26.8 (18.0 – 40.0) 28.6 (22.0 – 37.3) 
Moderate 16.6 (10.3 – 26.7) 26.8 (18.0 – 40.0) 21.4 (15.7 – 29.0) 
Severe 15.6 (9.6 – 25.5) 22.3 (14.4 – 34.6) 18.8 (13.5 – 26.0) 

ALL severities 85.0 (68.9 – 104.8) 93.8 (75.7 – 116.1) 89.1 (76.7 – 103.5) 

Training injuries    
Minimal 0.6 (0.2 – 1.4) 0.3 (0.1 – 1.1) 0.4 (0.2 – 0.9) 
Mild 0.8 (0.4 – 1.7) 0.4 (0.1 – 1.3) 0.6 (0.3 – 1.1) 
Moderate 0.6 (0.2 – 1.4) 0.8 (0.4 – 1.9) 0.6 (0.4 – 1.2) 
Severe 0.7 (0.3 – 1.6) 0.1 (0.0 – 1.0) 0.4 (0.2 – 0.9) 

All severities 2.7 (1.8 – 4.1) 1.7 (0.9 – 2.9) 2.2 (1.6 – 3.1) 
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The incidences and mean severities of injuries are presented as functions of injury location in 

Tables 4 (match) and 5 (training) and as a function of injury type in Tables 6 (match) and 7 

(training). 
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Table 4: Incidence and mean severity of match injuries as a function of playing position and location of injury. 

 

Injury location 
Match injuries 

Incidence, injuries/1000 player-hours (95% CI) Mean severity, days (95% CI) 

Main group Sub-group Forwards Backs All players Forwards Backs All players 

Head/neck All injuries 18.6 (11.8 – 29.1) 13.4 (7.6 – 23.6) 16.1 (11.4 – 23.0) 14.9 (4.8 -25.1) 9.4 (5.9 – 12.9) 12.8 (6.4 – 19.2) 
Head/face 16.6 (10.3 – 26.7) 12.3 (6.8 – 22.2) 14.6 (10.1 – 21.1) 16.3 (5.1 – 27.5) 10.1 (6.5 – 13.7) 13.9 (6.9 – 20.8) 
Neck/cervical spine 2.0 (0.5 – 7.8) 1.1 (0.2 – 7.9) 1.6 (0.5 – 4.8) 3.5 (2.5 – 4.5) 2.0 (*) 3.0 (1.9 – 4.1) 

Upper limb All injuries 8.8 (4.6 – 16.9) 25.7 (17.1 – 38.6) 16.7 (11.8 – 23.6) 42.3 (0 – 91.8) 34.2 (8.3 – 60.0) 36.5 (13.7 – 59.3) 
Shoulder/clavicle 6.8 (3.3 – 14.3) 20.1 (12.7 – 31.9) 13.0 (8.8 – 19.3) 52.6 (0 – 115.0) 41.1 (8.6 – 73.5) 44.3 (15.7 – 72.8) 
U-arm 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 
Elbow 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 
Forearm 0.0 ( – ) 2.2 (0.6 – 8.9) 1.0 (0.3 – 4.2) – 2.5 (1.5 – 3.5) 2.5 (1.5 – 3.5) 
Wrist 1.0 (0.1 – 6.9) 2.2 (0.6 – 8.9) 1.6 (0.5 – 4.8) 5.0 (*) 10.5 (0 – 23.2) 8.7 (0.5 – 16.9) 
Hand/fingers 1.0 (0.1 – 6.9) 1.1 (0.2 – 7.9) 1.0 (0.3 – 4.2) 8.0 (*) 21.0 (*) 14.5 (1.8 – 27.2) 

Trunk All injuries 11.7 (6.7 – 20.6) 7.8 (3.7 – 16.4) 9.9 (6.3 – 15.5) 9.4 (4.3 – 14.5) 11.0 (6.0 – 16.0) 10.0 (6.4 – 13.6) 
U-back/sternum/rib 6.8 (3.3 – 14.3) 5.6 (2.3 – 13.4) 6.3 (3.5 – 11.0) 12.1 (4.0 – 20.2) 13.8 (8.7 – 18.9) 12.8 (7.8 – 17.8) 
Abdomen 1.0 (0.1 – 6.9) 0.0 ( – ) 0.5 (0.1 – 3.7) 9.0 (*) – 9.0 (*) 
L-back 1.0 (0.1 – 6.9) 1.1 (0.2 – 7.9) 1.0 (0.3 – 4.2) 2.0 (*) 3.0 (*) 2.5 (1.5 – 3.5) 
Pelvis/sacrum 2.9 (0.9 – 9.1) 1.1 (0.2 – 7.9) 2.1 (0.8 – 5.6) 5.7 (1.7 – 9.6) 5.0 (*) 5.5 (2.7 – 8.3) 

Lower limb All injuries 40.0 (29.5 – 54.4) 42.4 (30.9 – 58.3) 41.1 (33.0 – 51.3) 25.2 (9.3 – 41.1) 30.2 (16.2 – 44.2) 27.7 (17.1 – 38.3) 
Hip/groin 2.9 (0.9 – 9.1) 4.5 (1.7 – 11.9) 3.6 (1.7 – 7.6) 5.0 (3.0 – 7.0) 23.5 (1.3 – 45.7) 15.6 (1.6 – 29.5) 
Thigh (anterior) 1.0 (0.1 – 6.9) 3.3 (1.1 – 10.4) 2.1 (0.8 – 5.6) 3.0 (*) 4.7 (2.9 – 6.4) 4.3 (2.8 – 5.7) 
Thigh (posterior) 9.8 (5.3 – 18.2) 15.6 (9.3 – 23.6) 12.5 (8.4 – 18.6) 20.9 (7.7 – 34.1) 23.6 (11.0 – 36.1) 22.5 (13.5 – 31.4) 
Knee 11.7 (6.7 – 20.6) 6.7 (3.0 – 14.9) 9.4 (5.9 – 14.9) 57.5 (4.3 – 110.6) 86.8 (20.2 – 153.5) 67.8 (26.9 – 108.8) 
L-leg/Achilles 5.9 (2.6 – 13.0) 6.7 (3.0 – 14.9) 6.3 (3.5 – 11.0) 12.7 (1.3 – 24.0) 14.0 (0 – 32.5) 13.3 (3.0 – 23.7) 
Ankle 6.8 (3.3 – 14.3) 5.6 (2.3 – 13.4) 6.3 (3.5 – 11.0) 9.6 (3.6 – 15.5) 21.2 (4.3 – 38.1) 14.4 (6.3 – 22.5) 
Foot/toe 2.0 (0.5 – 7.8) 0.0 ( – ) 1.0 (0.3 – 4.2) 3.0 (1.0 – 5.0) – 3.0 (1.0 – 5.0) 

Injury location not identified 5.9 (2.6 – 13.0) 4.5 (1.7 – 11.9) 5.2 (2.8 – 9.7) 6.0 (3.1 – 14.3) 18.3 (0 – 46.9) 10.9 (0 – 22.1) 

All injury locations 85.0 (68.9 – 104.8) 93.8 (75.7 – 116.1) 89.1 (76.7 – 103.5) 21.2 (11.8 – 30.6) 26.2 (16.5 – 35.9) 23.6 (16.9 – 30.4) 
U: Upper; L: Lower 

*: only one result in category. 
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Table 5: Incidence and mean severity of training injuries as a function of playing position and location of injury. 

 

Injury location 
Training injuries 

Incidence, injuries/1000 player-hours (95% CI) Mean severity, days (95% CI) 

Main group Sub-group Forwards Backs All players Forwards Backs All players 

Head/neck All injuries 0.1 (0.0 – 0.8) 0.0 ( – ) 0.1 (0.0 – 0.5) 129.0 (*) – 129.0 (*) 
Head/face 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 
Neck/cervical spine 0.1 (0.0 – 0.8) 0.0 ( – ) 0.1 (0.0 – 0.5) 129.0 (*) – 129.0 (*) 

Upper limb All injuries 0.2 (0.1 – 0.9) 0.0 ( – ) 0.1 (0.0 – 0.5) 40.5 (0 – 116.0) – 40.5 (0 – 116.0) 
Shoulder 0.1 (0.0 – 0.8) 0.0 ( – ) 0.1 (0.0 – 0.5) 79.0 (*) – 79.0 (*) 
U-arm 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 
Elbow 0.1 (0.0 – 0.8) 0.0 ( – ) 0.1 (0.0 – 0.5) 2.0 (*) – 2.0 (*) 
Forearm 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 
Wrist 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 
Hand/fingers 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 

Trunk All injuries 0.7 (0.3 – 1.6) 0.6 (0.2 – 1.5) 0.6 (0.3 – 1.2) 6.2 (3.3 – 9.0) 8.0 (3.8 – 12.2) 6.9 (4.6 – 9.2) 
U-back/sternum/ribs 0.2 (0.1 – 0.9) 0.0 ( – ) 0.1 (0 – 0.5) 3.5 (0.6 – 6.4) – 3.5 (0.6 – 6.4) 
Abdomen 0.0 ( – ) 0.1 (0.0 – 1.0) 0.1 (0.0 – 0.5) – 4.0 (*) 4.0 (*) 
L-back 0.4 (0.1 – 1.1) 0.1 (0.0 – 1.0) 0.3 (0.1 – 0.7) 8.7 (5.0 – 12.3) 14.0 (*) 10.0 (6.3 – 13.7) 
Pelvis/sacrum 0.1 (0.0 – 0.8) 0.3 (0.1 – 1.1) 0.2 (0.1 – 0.6) 4.0 (*) 7.0 (5.0 – 9.0) 6.0 (3.7 – 8.3) 

Lower limb All injuries 1.7 (1.0 – 2.8) 1.1 (0.6 – 2.2) 1.4 (0.9 – 2.1) 37.3 (1.6 – 72.9) 17.4 (0 – 36.0) 30.0 (6.4 – 53.7) 
Hip/groin 0.2 (0.1 – 0.9) 0.1 (0 – 1.0) 0.2 (0.1 – 0.6) 17.5 (0 – 44.0) 47.0 (*) 39.3 (0 – 84.8) 
Thigh (anterior) 0.0 ( – ) 0.3 (0.1 – 1.1) 0.1 (0.0 – 0.5) – 12.0 (10.0 – 14.0) 12.0 (10.0 – 14.0) 
Thigh (posterior) 0.4 (0.1 – 1.1) 0.4 (0.1 – 1.3) 0.4 (0.2 – 0.9) 9.3 (0 – 22.7) 7.0 (0.7 – 13.3) 8.2 (1.5 – 14.9) 
Knee 0.2 (0.1 – 0.9) 0.0 ( – ) 0.1 (0.0 – 0.5) 126.0 (0 – 369.0) – 126.0 (0 – 369.0) 
L-leg/Achilles 0.6 (0.2 – 1.4) 0.3 (0.1 – 1.1) 0.4 (0.2 – 0.9) 38.4 (0 – 78.1) 5.5 (0 – 12.4) 29.0 (0 – 58.9) 
Ankle 0.1 (0.0 – 0.8) 0.0 ( – ) 0.1 (0.0 – 0.5) 7.0 (*) – 7.0 (*) 
Foot/toe 0.1 (0.0 – 0.8) 0.0 ( – ) 0.1 (0.0 – 0.5) 8.0 (*) – 8.0 (*) 

Injury location not identified 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 

All injury locations 2.7 (1.8 – 4.1) 1.7 (0.9 – 2.9) 2.2 (1.6 – 3.1) 33.4 (9.2 – 57.6) 14.3 (1.8 – 26.7) 26.9 (10.2 – 43.5) 
U: Upper; L: Lower;  *: only one result in category. 
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Table 6: Incidence and mean severity of match injuries as a function of playing position and type of injury. 

 

Injury type 
Match injuries 

Incidence, injuries/1000 player-hours (95% CI) Mean severity, days (95% CI) 

Main group Sub-group Forwards Backs All players Forwards Backs All players 

Bone All injuries 4.9 (2.0 – 11.7) 5.6 (2.3 – 13.4) 5.2 (2.8 – 9.7) 14.8 (0 – 30.2) 31.8 (15.2 -48.4) 23.3 (11.3 – 35.3) 
Fracture 4.9 (2.0 – 11.7) 5.6 (2.3 – 13.4) 5.2 (2.8 – 9.7) 14.8 (0 – 30.2) 31.8 (15.2 -48.4) 23.3 (11.3 – 35.3) 
Other bone injuries 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 

Joint (non-
bone)/ 
ligament 

All injuries 24.4 (16.5 – 36.1) 25.7 (17.1 – 38.6) 25.0 (18.8 – 33.2) 43.3 (12.7 – 73.9) 49.1 (18.7 – 79.6) 46.1 (24.8 – 67.5) 
Dislocation/subluxation 2.0 (0.5 – 7.8) 4.5 (1.7 – 11.9) 3.1 (1.4 – 7.0) 102.5 (0.4 – 23.4) 46.0 (0 – 125.1) 64.8 (0 – 137.9) 
Sprain/ligament 21.5 (14.1 – 32.6) 17.9 (10.9 – 29.1) 19.8 (14.4 – 27.2) 37.9 (7.8 – 68.0) 41.5 (11.5 – 71.5) 39.4 (18.2 – 60.6) 
Lesion of meniscus/ 

cartilage/disc 1.0 (0.1 – 6.9) 3.3 (1.1 – 10.4) 2.1 (0.8 – 5.6) (+) 94.0 (0 – 253.0) 94.0 (0 – 253.0)(+) 

Muscle/tendon All injuries 34.2 (24.5 – 47.6) 43.5 (31.8 – 59.6) 38.5 (30.7 – 48.4) 12.2 (7.3 – 17.1) 18.8 (10.7 – 26.9) 15.7 (10.8 – 20.5) 
Muscle rupture/tear/ 

strain/cramp 19.5 (12.6 – 30.3) 20.1 (12.7 – 31.9) 19.8 (14.4 – 27.2) 15.4 (7.7 – 23.0) 27.2 (16.3 – 38.1) 20.9 (14.2 – 27.7) 

Tendon rupture/ 
tendinopathy/bursitis 1.0 (0.1 – 6.9) 4.5 (1.7 – 11.9) 2.6 (1.1 – 6.3) 4.0 (*) 35.8 (0 – 92.2) 29.4 (0 – 74.8) 

Haematoma/contusion/ 
bruise 13.7 (8.1 – 23.1) 19.0 (11.8 – 30.5) 16.1 (11.4 – 23.0) 8.3 (3.8 – 12.8) 5.9 (3.5 – 8.4) 7.0 (4.6 – 9.4) 

Skin All injuries 1.0 (0.1 – 6.9) 2.2 (0.6 – 8.9) 1.6 (0.5 – 4.8) 3.0 (*) 16.0 (8.2 – 23.8) 11.7 (2.0 – 21.3) 
Abrasion 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 
Laceration 1.0 (0.1 – 6.9) 2.2 (0.6 – 8.9) 1.6 (0.5 – 4.8) 3.0 (*) 16.0 (8.2 – 23.8) 11.7 (2.0 – 21.3) 

Brain/spinal 
cord/PNS 

All injuries 9.8 (5.3 – 18.2) 6.7 (3.0 – 14.9) 8.3 (5.1 – 13.6) 11.9 (0.4 – 23.4) 6.2 (4.2 – 8.2) 9.8 (2.6 – 16.9) 
Concussion 8.8 (4.6 – 16.9) 6.7 (3.0 – 14.9) 7.8 (4.7 – 13.0) 12.8 (0.1 – 25.4) 6.2 (4.2 – 8.2) 10.1 (2.5 – 17.8) 
Structural brain injury 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 
Spinal cord compression/ 

transection 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 

Nerve injury 1.0 (0.1 – 6.9) 0.0 ( – ) 0.5 (0.1 – 3.7) 4.0 (*) – 4.0 (*) 

Other All injuries 4.9 (2.0 – 11.7) 3.3 (1.1 – 10.4) 4.2 (2.1 – 8.3) 24.8 (0 – 54.2) 8.0 (0 – 16.8) 18.5 (0 – 37.3) 
Dental 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 
Visceral 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 
Other injuries 4.9 (2.0 – 11.7) 3.3 (1.1 – 10.4) 4.2 (2.1 – 8.3) 24.8 (0 – 54.2) 8.0 (0 – 16.8) 18.5 (0 – 37.3) 

Injury type not identified 5.9 (2.6 – 13.0) 6.7 (3.0 – 14.9) 6.3 (3.5 – 11.0) 6.0 (4.0 – 8.0) 13.8 (0 – 32.8) 9.9 (0.6 – 19.3) 

All injury types  85.0  
(68.9 – 104.8) 

93.8 
(75.7 – 116.1) 

89.1 
(76.7 – 103.5) 

21.2 
(11.8 – 30.6) 

26.2 
(16.5 – 35.9) 

23.6 
(16.9 – 30.4) 

PNS: peripheral nervous system;  *: only one result in category;  +: one career-ending injury not included in calculation 
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Table 7: Incidence and mean severity of training injuries as a function of playing position and type of injury. 

 

Injury type 
Training injuries 

Incidence, injuries/1000 player-hours (95% CI) Mean severity, days (95% CI) 

Main group Sub-group Forwards Backs All players Forwards Backs All players 

Bone All injuries 0.2 (0.1 – 0.9) 0.1 (0.0 – 1.0) 0.2 (0.1 – 0.6) 6.0 (2.1 – 9.9) 6.0 (*) 6.0 (3.7 – 8.3) 
Fracture 0.2 (0.1 – 0.9) 0.1 (0.0 – 1.0) 0.2 (0.1 – 0.6) 6.0 (2.1 – 9.9) 6.0 (*) 6.0 (3.7 – 8.3) 
Other bone injuries 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 

Joint (non-
bone)/ 
ligament 

All injuries 0.9 (0.5 – 1.9) 0.0 ( – ) 0.5 (0.3 – 1.0) 52.0 (0 – 115.0) – 52.0 (0 – 115.0) 
Dislocation/subluxation 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 
Sprain/ligament 0.5 (0.2 – 1.3) 0.0 ( – ) 0.3 (0.1 – 0.7) 65.3 (0 – 186.0) – 65.3 (0 – 186.0) 
Lesion of meniscus/ 

cartilage/disc 0.5 (0.2 – 1.3) 0.0 ( – ) 0.3 (0.1 – 0.7) 38.8 (0 – 97.8) – 38.8 (0 – 97.8) 

Muscle/tendon All injuries 1.5 (0.9 – 2.7) 1.4 (0.7 – 2.6) 1.5 (1.0 – 2.2) 26.2 (7.4 – 45.1) 15.1 (0.1 – 30.1) 21.4 (8.9 – 33.8) 
Muscle rupture/tear/ 

strain/cramp 1.1 (0.6 – 2.0) 1.3 (0.7 – 2.4) 1.2 (0.7 – 1.8) 27.1 (5.0 – 49.2) 15.9 (0 – 32.6) 21.5 (7.8 – 35.2) 

Tendon rupture/ 
tendinopathy/bursitis 0.1 (0.0 – 0.8) 0.0 ( – ) 0.1 (0.0 – 0.5) 87.0 (*) – 87.0 (*) 

Haematoma/contusion/ 
bruise 0.4 (0.1 – 1.1) 0.1 (0.0 – 1.0) 0.3 (0.1 – 0.7) 3.3 (1.6 – 5.1) 8.0 (*) 4.5 (1.9 – 7.1) 

Skin All injuries 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 
Abrasion 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 
Laceration 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 

Brain/spinal 
cord/PNS 

All injuries 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 
Concussion 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 
Structural brain injury 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 
Spinal cord compression/ 

transection 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 

Nerve injury 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 

Other All injuries 0.0 ( – ) 0.1 (0.0 – 1.0) 0.1 (0.0 – 0.5) – 14.0 (*) 14.0 (*) 
Dental 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 
Visceral 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 
Other injuries 0.0 ( – ) 0.1 (0.0 – 1.0) 0.1 (0.0 – 0.5) – 14.0 (*) 14.0 (*) 

Injury type not identified 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) – – – 

All injury types 2.7 (1.8 – 4.1) 1.7 (0.9 – 2.9) 2.2 (1.6 – 3.1) 33.4 (9.2 – 57.6) 14.3 (1.8 – 26.7) 26.9 (10.2 – 43.5) 
PNS: peripheral nervous system;  *: only one result in category 
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The cervical spine injury resulting in 129 days absence (Table 5) was a recurrence of a cervical disc 

prolapse by a 32-year old front row forward during a skills-full-contact training session. Cross-

tabulations of the major groupings for injury type and location of match and training injuries are 

presented in Table 8 and the injuries causing the greatest total loss of time for all players during 

the tournament are shown in Table 9. 
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Table 8: Cross-tabulation of location and type of all injuries as a function of activity. 

 

Injury type 
Injury location, % (95% CI) 

Match injuries Training injuries 

Head/neck Upper limb Trunk Lower limb All locations Head/neck Upper limb Trunk Lower limb All locations 

Bone 3.8 
(0.8 – 6.7) 

1.3 
(0 – 3.0) 

0.6 
(0 – 1.9) 

0.6 
(0 – 1.9) 

6.3 
(2.5 – 10.1) 

0.0 
( – ) 

0.0 
( – ) 

5.7 
(0 – 13.4) 

2.9 
(0 – 8.4) 

8.6 
(0 – 17.8) 

Joint (non-
bone)/ligament 

1.3 
(0 – 3.0) 

12.6 
(7.4 – 17.7) 

0.6 
(0 – 1.9) 

15.7 
(10.1 – 21.4) 

30.2 
(23.1 – 37.3) 

2.9 
(0 – 8.4) 

2.9 
(0 – 8.4) 

8.6 
(0 – 17.8) 

8.6 
(0 – 17.8) 

22.9 
(8.9 – 36.8) 

Muscle/tendon 1.3 
(0 – 3.0) 

3.8 
(0.8 – 6.7) 

10.1 
(5.4 – 14.7) 

31.4 
(24.2 – 38.7) 

46.5 
(38.8 – 54.3) 

0.0 
( – ) 

2.9 
(0 – 8.4) 

11.4 
(0.9 – 22.0) 

51.4 
(34.9 – 68.0) 

65.7 
(50.0 – 81.4) 

Skin 1.9 
(0 – 4.0) 

0.0 
( – ) 

0.0 
( – ) 

0.0 
( – ) 

1.9 
(0 – 4.0) 

0.0 
( – ) 

0.0 
( – ) 

0.0 
( – ) 

0.0 
( – ) 

0.0 
( – ) 

Brain/spinal 
cord/PNS 

9.4 
(4.9 – 14.0) 

0.6 
(0 – 1.9) 

0.0 
( – ) 

0.0 
( – ) 

10.1 
(5.4 – 14.7) 

0.0 
( – ) 

0.0 
( – ) 

0.0 
( – ) 

0.0 
( – ) 

0.0 
( – ) 

Other 1.3 
(0 – 3.0) 

1.3 
(0 – 3.0) 

0.6 
(0 – 1.9) 

1.9 
(0 – 4.0) 

5.0 
(1.6 – 8.4) 

0.0 
( – ) 

0.0 
( – ) 

2.9 
(0 – 8.4) 

0.0 
( – ) 

2.9 
(0 – 8.4) 

All types 18.9 
(12.8 – 24.9) 

19.5 
(13.3 – 25.7) 

11.9 
(6.9 – 17.0) 

49.7 
(41.9 – 57.5) 100.0 2.9 

(0 – 8.4) 
5.7 
(0 – 13.4) 

28.6 
(13.6 – 43.5) 

62.9 
(46.8 – 78.9) 100.0 

 

PNS: peripheral nervous system 

 



 16 

Table 9: Match and training injuries causing the greatest loss of time. 

 

Match injuries Training injuries 

Injury Total days 
absence 
(Number of 
injuries) 

Injury Total days 
absence 
(Number of 
injuries) 

Knee, ligament 1113 (14) Knee, ligament 252 (2) 

Posterior thigh, muscle 523 (20) Neck/cervical spine, disc 129 (1) 

Shoulder, dislocation/subluxation 381 (5) Hip/groin, muscle 118 (3) 

Shoulder, labral tear 262 (2) Lower leg, muscle 116 (6) 

Shoulder, ligament 245 (11) Achilles, tendon 87 (1) 

Concussion 152 (15) Upper back, muscle 79 (1) 

All match injuries 4020 (171) All training injuries 940 (35) 
 

 

Following match injuries (n=171), 45 players (forwards: 17; backs: 28) were removed from play 

immediately and 60 (forwards: 32; backs: 28) were removed from play later in the game. Of the 

15 concussion injuries, 7 were removed from play immediately (mean severity: 15.6 days), 6 

removed later in the game (mean severity: 5.2 days) and 2 were not removed at all (mean 

severity: 6.0 days). During matches, there were no significant differences in the numbers of 

injuries sustained to the dominant and non-dominant upper (forwards - dominant: 3; non-

dominant: 6; p=0.317; backs - dominant: 12; non-dominant: 11; p=0.835) or lower (forwards - 

dominant: 18; non-dominant: 22; p=0.527; backs - dominant: 19; non-dominant: 18; p=0.869) 

limbs. There were too few upper (forwards: 2; backs: 0) and lower (forwards: 14; backs: 8) limb 

injuries sustained during training to assess whether there was a bias towards the dominant or non-

dominant limbs. 

 

Injury causation 

The incidence of match injuries is shown as a function of the period of play in Table 10 and the 

match activity at the time of injury in Table 11. The incidence of training injuries as a function of 

the training activity at the time of injury is shown in Table 12.  
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Table 10: Incidence of match injury as a function of injury severity and period in match 

 

 

Period in match, 
minutes 

Injury severity 

Incidence of injury, injuries/1000 player-hours (95% CI) 

Minimal Mild Moderate Severe Career-ending All severities 

0 – 20 6.3 (2.0 – 19.4) 8.3 (3.1 – 22.2) 12.5 (5.6 – 27.8) 20.8 (11.2 – 38.7) 0.0 ( – ) 47.9 (31.8 – 72.1) 

20 – 40+ 10.4 (4.3 – 25.0) 27.1 (15.7 – 46.6) 22.9 (12.7 – 41.4) 25.0 (14.2 – 44.0) 0.0 ( – ) 85.4 (62.9 – 116.0) 

40 – 60 14.6 (7.0 – 30.6) 31.3 (18.8 – 51.8) 22.9 (12.7 – 41.4) 12.5 (5.6 – 27.8) 0.0 ( – ) 79.2 (57.6 – 108.8) 

60 – 80+ 39.6 (25.2 – 62.1) 31.3 (18.8 – 51.8) 27.1 (15.7 – 46.6) 16.7 (8.3 – 33.3) 2.1 (0.3 – 14.8) 116.7 (89.8 – 151.6) 
Period not identified 
(incidence over total 
match exposure) 

2.1 (0.8 – 5.6) 4.2 (2.1 – 8.3) 0.0 ( – ) 0.0 ( – ) 0.0 ( – ) 6.8 (3.9 – 11.7) 

All periods 19.8 (14.4 – 27.2) 28.6 (22.0 – 37.3) 21.4 (15.7 – 29.0) 18.8 (13.5 – 26.0) 0.5 (0.1 – 3.7) 89.1 (76.7 – 103.5) 
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Table 11: Incidence of match injury (injuries/1000 player-hours) as a function of activity at time of injury. 

 

 

 

Match activity 
Incidence of injury, injuries/1000 player-hours (95% CI) 

Forwards Backs All players 

Collision 6.8 (3.3 – 14.3) 13.4 (7.6 – 23.6) 9.9 (6.3 – 15.5) 
Kicking 0.0 (-) 1.1 (0.2 – 7.9) 0.5 (0.1 – 3.7) 
Lineout 1.0 (0.1 – 6.9) 0.0 (-) 0.5 (0.1 – 3.7) 
Maul 2.9 (0.9 – 9.1) 3.3 (1.1 – 10.4) 3.1 (1.4 – 7.0) 
Ruck 4.9 (2.0 – 11.7) 2.2 (0.6 – 8.9) 3.6 (1.7 – 7.6) 
Running 9.8 (5.3 – 18.2) 19.0 (11.8 – 30.5) 14.1 (9.6 – 20.5) 
Scrum 4.9 (2.0 – 11.7) 0.0 (-) 2.6 (1.1 – 6.3) 
Tackled 17.6 (11.1 – 27.9) 26.8 (18.0 – 40.0) 21.9 (16.2 – 29.6) 
Tackling 20.5 (13.4 – 31.5) 15.6 (9.3 – 26.4) 18.2 (13.1 – 25.4) 
Other 3.9 (1.5 – 10.4) 3.3 (1.1 – 10.4) 3.6 (1.7 – 7.6) 
Not identified 12.7 (7.4 – 21.9) 8.9 (4.5 – 17.9) 10.9 (7.1 – 16.8) 

All activities 85.0 (68.9 – 104.9) 93.8 (75.7 – 116.1) 89.1 (76.7 – 103.5) 
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Table 12: Training activity and incidence of injury as a function of training activity at time of injury. 

 

 

 

Training activity 
% of training load Incidence of injury, injuries/1000 player-hours (95% CI) 

Forwards Backs All players Forwards Backs All players 

Conditioning-non-weights 7.3 7.4 7.4 3.2 (0.8 – 12.9) 0.0 ( – ) 1.7 (0.4 – 6.9) 
Conditioning-weights 20.1 19.9 20.0 0.6 (0.1 – 4.2) 0.7 (0.1 – 5.0) 0.6 (0.2 – 2.6) 
Skills-full-contact 7.7 6.8 7.3 10.8 (5.1 – 22.6) 0.0 ( – ) 6.1 (2.9 – 12.9) 
Skills-semi-contact 18.9 16.2 17.7 3.8 (0.7 – 3.4) 6.0 (2.9 –12.7) 4.7 (2.7 – 8.1) 
Skills-non-contact 46.0 49.7 47.7 1.5 (0.7 – 3.4) 0.8 (0.3 – 2.6) 1.2 (0.6 – 2.3) 

All activities 100 100 100 2.7 (1.8 – 4.1) 1.7 (0.9 – 2.9) 2.2 (1.6 – 3.1) 
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DISCUSSION 

Forwards and backs at RWC 2011 were younger, taller and heavier than players at RWC 2007;[5] 

however, none of the differences were statistically significant – age (forwards: p=0.453; backs: 

p=0.497), stature (forwards: p=0.719; backs: p=0.433), body mass (forwards: p=0.285; backs: 

p=0.192). The increases in stature and body mass over the values reported for RWC 2007 were 

less than those predicted by Sedeaud et al.,[2] which may indicate that the emphasis on size as a 

primary selection factor has started to slow. 

 

The trend of increasing ball-in-play times at the RWC observed in the period from 1991 (31%) to 

2007 (44%) was not continued at RWC 2011, as the time remained at 44%;[9] ball-in-play time 

should therefore not have influenced the incidence of injury calculated for 2011 compared to 2007. 

There were no significant differences in the overall incidence of match injuries (p=0.582) or the 

incidences of injuries calculated for forwards (p=0.936) and backs (p=0.478) at RWC 2011 

compared to RWC 2007.[5]  Nevertheless, this study confirms that the incidence of injury at the 

RWC remains at the top of the range of values reported for rugby and is similar to values reported 

for elite club competitions in the Northern[10,11] and Southern[12] hemispheres. The proportions 

of acute and gradual onset match injuries were similar to those reported in previous studies of elite 

rugby.[5,10-12] The overall incidence of training injuries (p=0.029) and the incidence of training 

injuries for backs (p=0.043) were lower at RWC 2011 compared to the values reported for RWC 

2007; for forwards the difference in training incidence was not significant (p=0.342).  

 

The mean severities of match injuries for forwards and backs at RWC 2011 were higher than those 

observed at the RWC 2007; however, the median severities were very similar at the 2 

tournaments.[5] This apparent anomaly is explained by the higher severities of a small number of 

knee and shoulder injuries sustained at RWC 2011 which raised the mean severity values for all 

injuries but did not affect the median values. The distribution of match injuries within the severity 

categories minimal, mild, moderate and severe was similar at RWC 2011 to the distribution 

reported for RWC 2007.[5] The mean severities of training injuries were higher for forwards and 

lower for backs at RWC 2011 compared to RWC 2007 but median severities were similar at both 

tournaments.[5] 
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For injury location, the distribution of match injuries was similar at RWC 2011 to that observed at 

RWC 2007, although there were more head/neck injuries in 2011 (p=0.034): for training injuries, 

there were significantly more trunk (p=0.004) and fewer lower limb (p=0.014) injuries at RWC 

2011 compared to RWC 2007.[5] In terms of the type of injury, the distribution of match injuries at 

RWC 2011 was similar to that reported for RWC 2007: for training injuries, the distribution in 2011 

was also similar to that in 2007, although the difference in joint (non-bone)/ligament injuries 

approached significance (p=0.064). Shoulder injuries were the most common match injury for 

backs and only knee injuries had a higher mean severity. Although the proportion of recurrent 

match injuries in this competition was similar to that reported in previous studies of elite 

rugby,[5,10-12] and there was no significant difference in the numbers sustained by forwards and 

backs, it should be noted that 42% of recurrent injuries were shoulder injuries, which is a higher 

proportion than reported in previous studies of elite players.[11] Forwards sustained significantly 

more recurrent injuries during training than backs. Although the number of concussions reported at 

RWC 2011 was higher than at RWC 2007[5] the difference was not statistically significant 

(p=0.376). 

 

In terms of playing position, inside-backs had the highest risk of injury, exhibiting both the highest 

incidence and the highest mean severity of injury; this is a change from the situation at RWC 2007 

where back row forwards had the highest incidence of injury and halves had the highest mean 

severity of injury.[5] The tackle represented the highest risk activity during matches for forwards 

(43.6%) and backs (45.2%), although forwards were more likely to be injured when tackling and 

backs more likely to be injured when being tackled; running (forwards: 11.5%, backs: 20.3%) was 

also a relatively high-risk activity. The tackle was the highest risk activity at RWC 2007 but being 

tackled was the higher risk aspect of the tackle for both forwards and backs.[5] Although the 

average number of rucks/mauls per game increased at RWC 2011 compared to RWC 2007,[9] 

injuries resulting from rucks and mauls at RWC 2011 were less than half of those recorded at RWC 

2007.[5] Skills-full-contact and semi-contact training caused the highest incidences of training 

injury for forwards but these activities represented only 25% of the forwards’ training load. For 

backs, skills-semi-contact training had the highest incidence of injury but skills-full and skills-semi-

contact training together represented less than 20% of the training load for backs. With teams 

focussing their tournament training loads on the lower risk skills-non-contact and conditioning-



 22 

weights activities (~70%), training injuries were maintained at a relatively low incidence during the 

tournament. 

 

Overall, the results from RWC 2011 confirm the high incidence and severity of injury at the highest 

level of rugby; it is difficult to compare the risk of injury in rugby with the risks in other full-contact 

team sports, as the International Rugby Board is the only governing body of a full-contact team 

sport to regularly monitor and report injury risks. The incidence, severity, nature and cause of 

match injuries at RWC 2011 were similar to those reported for RWC 2007. 
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What is already known on this topic? 

• Rugby union is a contact sport with a high incidence of injury. 

• The incidence of injury increases as the standard of competition increases. 

• IRB Rugby World Cup represents the highest standard of international competition. 

 

 

 

What this study adds 

• The incidence and severity of injuries sustained by forwards and backs confirms the high 

risk of injury at the elite level of rugby. 

• There were no significant changes in the overall risk and nature of injury at RWC 2011 

compared to RWC 2007. 

• There were no significant changes in the causes of injury at RWC 2011 compared to RWC 

2007. 

 



 24 

REFERENCES 

1. International Rugby Board. IRB Player Welfare. http://www.irbplayerwelfare.com (accessed 7 

March 2012). 

2. Sedeaud A, Marc A, Schipman J, et al. How they won Rugby World Cup through height, mass 

and collective experience. British Journal of Sports Medicine Published Online First: 20 February 

2012. doi: 10.1136/bjsports-2011-090506. 

3. Jakoet I, Noakes TD. A high rate of injury during the 1995 Rugby World Cup. South African 

Medical Journal 1998;88:45-7. 

4. Best JP, McIntosh, Savage TN. Rugby World Cup 2003 injury surveillance project. British 

Journal of Sports Medicine 2005;39:812-7. 

5. Fuller CW, Laborde F, Leather RJ, et al. International Rugby Board Rugby World Cup 2007 injury 

surveillance study. British Journal of Sports Medicine 2008;42:452-9. 

6. Fuller CW, Molloy MG, Bagate C, et al. Consensus statement on injury definitions and data 

collection procedures for studies of injuries in rugby union. British Journal of Sports Medicine 

2007;41:328-331. 

7. Orchard J. Orchard Sports Injury Classification System (OSICS). Sport Health 1995;11:39-41. 

8. Kirkwood BR and Sterne JAC. Essential Medical Statistics. Oxford: Blackwell Science 2003. 

9. International Rugby Board. Rugby World Cup 2011: Statistical review and match analysis. IRB; 

Dublin: 2011. Available at 

http://www.irb.com/mm/Document/NewsMedia/MediaZone/02/06/06/64/111026IRBGAMEANA

LYSIS2011IRBRugbyWorldCupStatisticalReview.pdf (accessed 7 March 2012). 

10. Brooks JHM, Fuller CW, Kemp SPT, et al. Epidemiology of injuries in English professional rugby 

union: Part 1 – Match injuries. British Journal of Sports Medicine 2005;39:757-766. 

11. Rugby Football Union. England Rugby: Premiership injury and training audit 2010-2011 season 

report. Twickenham, 2012. Available at 

http://www.rfu.com/News/2012/January/NewsArticles/~/media/Files/2012/RFU_Injury%20and

%20Training%20Audit%202010-11_v5.ashx (accessed 7 March 2012). 

12. Fuller CW, Raftery M, Readhead C, et al. Impact of the International Rugby Board’s 

experimental law variations on the incidence and nature of match injuries in southern 

hemisphere professional rugby union. SAMJ 2009;99:232-7 

 




