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a b s t r a c t
Objectives: The objective of this study was to identify and report the incidence and mechanisms of suspected injury and concussion in women's rugby union.
Design: A cross-sectional video analysis study.
Methods: Using video analysis of non-professional, single-angle footage, cases of suspected injury and concussion
were identiﬁed and reported, based on content validation and consensus by eight rugby-speciﬁc researchers,
therapists, and sport medicine physicians.
Results: There were 225 suspected injuries recorded in 48 games [Suspected injury rate (IR) = 117.5/1000 h (95 %
CI;102.6–133.9) or 4.7 suspected injuries per match]. The on-ﬁeld medical attention IR was 95.0/1000 h (95 %
CI;81.7–109.9: 3.8 per game). Suspected concussions accounted for 26 % of injuries (30.8/1000 h: 95 % CI;23.5–
39.7: 1.2 per game). The attacking team sustained 64 % of suspected injuries. Permanent removal from play was observed for 29 % of suspected injuries. The most common suspected injury locations were head/neck (28.4 %) and
lower extremity (27.6 %). The tackle accounted for 67.1 % of all suspected injuries, with a propensity of 11.2/1000
tackle events (95 % CI;9.5–13.2) or 3.1 tackle-related injuries/game. Of tackle-related injuries, 63.6 % were to the
ball carrier while 52.2 % of tackle-related concussions were to the ball carrier.
Conclusion: This study adds to the growing body of literature examining women's rugby. The rate of suspected injury is high compared with other studies. It is acknowledged that these are suspected injuries not supported by prospective injury surveillance. The high proportion of suspected injuries that are tackle-related warrants speciﬁc
attention to identify tackle characteristics associated with injury and concussion.
© 2022 Sports Medicine Australia. Published by Elsevier Ltd. All rights reserved.
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- This study has presented a cost-effective approach using validated
criteria to supplement prospectively collected injury surveillance
data
- This study has demonstrated the need for further education and
training of all pitch-side stakeholders to assist in the identiﬁcation
and appropriate removal of players with suspected concussion
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considered in this study, the methods for which are outlined below.
Six highly trained and experienced international sports medicine physicians (n = 3; median experience: 26 years; range: 6–35) and athletic
therapists/physiotherapists (ATs/PTs) (n = 3; median experience: 15
years; range 10–17) were recruited to act as injury coders to identify
suspected injuries and concussions. Coders were chosen based on
their experiences within the game in elite and non-elite settings.
There were three key methodological stages in this study outlined
below which include content validation of injury and concussion
criteria, inter-rater reliability for coders, and coding of remaining clips.
Initially, each coder completed content validation of injury and concussion criteria. Each coder was asked to report if they considered each
criterion (listed below) to be valid for suspected injury/concussio
suspected injury/concussion using video alone and subsequently reported any perceived strengths and weaknesses, using an open response
ﬁeld on a questionnaire. Criteria were included if 50 % of the clinicians believed the criteria were valid to recognise suspected injury/concussion.
Fifty percent was chosen to be as inclusive as possible of criteria at this
stage of the process, prior to any clips being analysed. The criteria included for suspected injury were adapted for a rugby context 10
(Table S1): “a situation in which the match was interrupted by the referee”, “a player lay on the pitch for more than 15 seconds”, “the player appeared to be in pain” and “the player received medical treatment”. In line
with feedback from the “strengths and weaknesses” listed by the clinicians the time a player remained down was changed to 10 s as the clinicians agreed it was not within the rugby culture to remain down unless
injured. All criteria achieved at least 50 % agreement as valid measures.
The largest weakness was described as difﬁculty in evaluation from
video footage alone. To ensure that “pain” was deemed as related to injury
and not related to game-related fatigue, coders were instructed to code
“pain” when there was a clear inciting event which may have been associated with this apparent physical pain. To identify a suspected concussion, four tools were content validated for the purposes of this study: 1.
The on-ﬁeld indications for permanent removal from World Rugby's
Head Injury Assessment protocol13; 2. Observable signs from the concussion recognition tool 514; 3. Clear indicators of a concussion from World
Rugby's concussion guidance document15 and: 4. Criteria from the 2019
consensus deﬁnitions of video signs of concussion in professional
sport.16 These four tools were chosen given their use as aides for the recognition of concussion by pitchside clinicians. The key challenge outlined
by the study clinicians included difﬁculty in identifying some criteria without in-person assessment, for example, blank or vacant stare. Furthermore,
it may be difﬁcult to assess criteria when incidents occurred in ﬁeld positions distant from the camera. Despite these challenges, using the same
content validation process as described for injury, a list of 15 criteria
from across the four tools gained support for inclusion (Table S2).
Following the selection of criteria, 63 clips randomly selected clips
were circulated with eight coders (6 medically trained as described,
plus two non-medically trained study personnel) to establish interrater reliability. If a video clip was recorded as a suspected injury/concussion by at least 50 % of medically trained coders, that was considered
a suspected injury or concussion. Any clip which achieved this level of
agreement was considered the gold standard response for that injury
event, to allow for comparison between each coder and the consensus
from the group. A minimum threshold of 70 % agreement between
each rater and the gold standard score was required. Inter-rater agreement between all coders, physicians, athletic therapists/physiotherapists, and non-medically trained coders can be seen in Table S1 (injury
criteria) and Table S2 (concussion criteria). All coders (medically
trained and non-medically trained) were briefed on the study methodology and evaluation of criteria in the same way to maintain consistency
across coders. As three of the raters (one doctor, one AT and one nonmedical coder) were familiar with the clips due to their involvement
with a team in the footage, they were prevented from coding injuries
in which they knew the outcome. All other coders were randomly
assigned clips.

- This study has demonstrated the high risk associated with the tackle
event in women's rugby union and the need for a focus on tackle
training to minimise the risk of injury and concussion
1. Introduction
Rugby Union (rugby) is a popular collision sport, played by nearly 3
million women globally.1 Despite growing participation rates, rugby is
considered to have a relatively high risk of injury (Women: 19.6/1000
h,2 Men: 46.8/1000 h3) compared with other collision team sports.
However, evidence surrounding injury risk is sparse in the women's
game. In a 2019 systematic review, only four papers on women's 15a-side rugby were retrieved.2 Comparatively, ﬁfteen studies in the professional men's game were identiﬁed in a 2013 review4 and a further
nineteen in a 2021 update.5 Furthermore, a recent analysis in the
women's game identiﬁed substantial differences in head-impact mechanisms between the men's and women's game, concluding that the
ﬁndings of their study did not support the generalization of malederived injury prevention data to women.6 Strengthening the evidence
base of women's injury epidemiology and a greater understanding of injury mechanisms and injury context is urgently needed to inform sexspeciﬁc injury prevention strategies.
Prospective cohort studies are the gold-standard in longitudinal observation of injury in sport. However, such studies are time and resource
intensive. Given the clear need for more research examining the rates
and mechanisms of injury in women's rugby, other methods are required. Video analysis has been widely used in men's rugby to study
speciﬁc characteristics of high-risk game events, such as the tackle.7–9
In other sports, video analysis has been used to describe speciﬁc injury
incidents10 as well as examine their mechanisms.11 Although using
video-analysis to estimate incidence rates is not commonplace, especially in the absence of supporting prospectively collected injury data,
the need for further women's injury data is apparent and could beneﬁt
from the use of such methods to inform injury prevention strategies.
Therefore, the aim of this study was to examine the rates of suspected
injury and suspected concussion, as well as to examine the location,
mechanisms, on-ﬁeld management, and propensity of these injuries in
the women's game using video-based analysis of match events.
2. Methods
This was a video analysis study including 48 matches over three seasons (2017, 2018, 2019) of women's varsity rugby in Western Canada.
Players typically range from 18 to 25 years of age, however there may
be players outside this range. Given the retrospective, anonymous nature of the match footage, more accurate demographic details could
not be obtained. Video analysis was from video captured by teams for
the purposes of regular team performance and game review. For most
games, a single camera from an elevated position close to centreline
was used. Permission to use this video for the purposes of anonymous
video-analysis was obtained from the league director and videos were
obtained from the Athletic Director of one team. This study received
ethical approval from the Conjoint Health Research Ethics Board at the
University of Calgary (Ref: REB20-1443).
During initial coding of match events (e.g., tackles, scrums, rucks,
mauls), any instances of a player staying down or demonstrating physical discomfort (e.g., limping, slow to return to feet, clutching at area in
pain, seeking medical attention) were coded for further investigation.
This initial coding was undertaken by six trained student coders with
reliability between these coders previously reported as “almost perfect”
(Kappa scores: 0.88–0.96).12 After the initial coding, one coder (SWW),
individually exported each clip to show the onset of suspected injury
(inciting event/ﬁrst appearance of pain), as well as the resolution of
the suspected injury (removed from ﬁeld/return to play).
As no prospectively collected injury data was available for these
videos, only suspected injury and suspected concussions could be
806
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brought to ground”) was responsible for the highest proportion of all
suspected injuries (67 %), medical attention injuries (68 %) and concussions (78 %: Fig. S1). Of the tackle-related suspected injuries, 64 % were
to the ball carrier and 36 % to the tackler. For tackle-related suspected
concussions, 52 % were to the ball carrier and 48 % were to the tackler.
Of the tackle-related suspected concussion events, 39 % were from
player-to-player contact, 7 % were from head-to-ground contacts (during
close-quarters action), 17 % from head-to-ground contacts during an uncontrolled fall, 11 % involved both head-to-ground and head-to-head contact, and 26 % of cases were unclear. Tackling demonstrated the highest
propensity for injury [11.2 injuries/1000 tackles (95 % CIs: 9.5–13.2)],
followed by the scrum [9.2 injuries/1000 tackles (95 % CIs: 4.6–16.4):
Table 2]. However, given the frequency with which the tackle occurs compared with the scrum, rates of suspected injury per game (by different
event types) are seen to be dramatically higher for the tackle compared
with the scrum. Head/neck and lower limb were the two most frequent injury locations (Fig. 1).

Following inter-rater reliability, groups of three coders were formed
(one physician, one athletic therapist/physiotherapist, and one nonmedical coder) to code the remaining 175 clips. For the injury/concussion to be included in the study, at least two of the three coders must
have reported it as being a suspected injury/concussion. As no true
medical diagnosis could be captured, coders were asked to apply “recognise and remove” criteria for suspected concussion, which are appropriate for this level of rugby. Several other injury details were recorded
including the event causing injury, the injured player (attacker/defender), player removal from play and foul play.
Inter-rater reliability was assessed using the percentage agreement between raters with a minimum threshold of 70 % agreement required. Descriptive characteristics of the injuries were reported as a proportion of all
injuries. Match exposure was calculated as the number of games (n = 48)
multiplied by the number of players exposed per ﬁxture (n = 30)
multiplied by 1.33 (match length in hours).17 Suspected injury and
concussion incidence rates were reported based on Poisson regression [#
injuries/1000 match hours, 95 % conﬁdence intervals (CIs)]. Rates were reported for all injury (any suspected injury which met one of the four
criteria- includes medical attention and concussions), medical attention
injury (only those which meet the medical attention criteria- includes concussions), and concussion (only those which met one of the concussion
criteria). Medical attention was reported separately given its widespread
use in injury epidemiology literature in line with the IOC consensus statement for recording of injury and illness data.18 Using the count of tackles
reported previously from the same dataset,12 propensity of injury/concussion per 1000 tackles/rucks was reported, with 95 % CIs. All analysis, including calculation of rates, were undertaken in STATA (StataCorp, 2019,
Stata Statistical Software: Release 16. College Station, TX: StataCorp LLC).

4. Discussion
This study aimed to examine the rates of suspected injury and concussion and describe the match events leading to these injuries in a women's
cohort of Rugby Union players. The rates of injury and concussion were
high across all deﬁnitions; however, it must be recognised, these were
suspected injuries only and are not supported by prospectively collected
injury data. Only 29 % of suspected injuries required the player to be immediately removed from the game. The events causing injury were consistent with previous literature. Again, caveated by the fact that no inperson on-ﬁeld assessment could occur in this study, it is noteworthy
that only 39 % of players with a suspected concussion left the ﬁeld because
of their suspected head injury. Although unique in its approach to assessment of injury rates in the game, this study provides useful information
for all stakeholders in the women's game to support sex-speciﬁc discussions regarding player welfare and injury prevention strategies.
Video analysis has previously been used in rugby and other sports to
assess injury mechanisms and support injury prevention strategies.8,9,11
Given the pressing need for more women's rugby data to contribute to
such conversations, this study has used video analysis methods to inform
the risk of suspected injury as well as the mechanisms and management
of injuries. In an attempt to make this process as valid and reliable as possible, four injury criteria from previous work in soccer10 and 15 concussion criteria13–16 were chosen after content validity by a group of six
experienced sports medicine doctors and physiotherapists/athletic therapists, all with an extensive knowledge of rugby. Future studies should
consider comparison with a gold standard of medical diagnosis. However,
given the high level of agreement between coders, medical attention
alone could be used for future studies. Based on the selected criteria, it
is clear that the threshold for a suspected concussion in this study may
be considered low given that some criteria, for example “grabbing/
clutching of head” and “slow to return to feet after direct or indirect
head contact”, could occur for other reasons outside of concussion and
are considered non-speciﬁc.16 In contrast, as per the eight criteria listed
in the international consensus deﬁnitions of video signs of concussion
in professional sports,16 it is clear that while the diagnostic threshold
for concussion is higher and more accurate, the ability to see these criteria
using non-professional video footage with only one angle to view is

3. Results
All data reported here are based on video analysis suspected injury
and suspected concussion deﬁnitions and are not supported by prospectively collected injury surveillance data. Percentage agreement between
each of the coding groups for injury is reported in Table S1. “Medical attention” was the injury criterion with the highest level of agreement between raters. A high percentage of agreement for concussion criteria are
seen in Table S2, however this is due to the low number of cases in
which positive criteria outcome were evident.
Of the 238 potential injury events, 225 (95 %) were deemed to meet
the criteria for suspected injury in 1915 h of match exposure. The median number of criteria met for cases classiﬁed as suspected injury
was 3 (/4: interquartile range (IQR): 2–3) of the 225 coded injuries,
81 % required medical attention. Fifty-nine suspected concussions
were recorded [26 % of all injury: median criteria: 2 (/15) (IQR: 2–3)].
Of the 225 injuries, 64 % occurred to the attacker, while 35 % occurred
to the defender (1 % not applicable as no player in possession). The
player was permanently removed in 29 % of the suspected injuries,
with 64 % remaining on the pitch. In 4 % of cases, it was unclear whether
the player left the ﬁeld of play (e.g. the injury occurred at the end of the
game). For suspected concussions, 39 % of players left the ﬁeld, 54 % remained on the pitch, and 7 % were unknown. Only 3 % of injuries were
sanctioned as a penalty by the on-pitch referee. Of the suspected concussions, 10 % (6/59) received no on-pitch medical attention, while 19 % of
suspected injuries (43/225) did not receive on-ﬁeld medical attention.
The rate of all suspected injuries was 117.5/1000 h (95 % CIs:
102.6–133.9). For comparison with other medical attention deﬁnition data, the rate of medical attention injury alone was 95.0/1000 h
(95%CIs: 81.7–109.9: Table 1). The rate of suspected concussion was
30.8/1000 h (95 % CIs: 23.5–39.7: Table 1). On average, there were ﬁve
suspected injuries and one suspected concussion identiﬁed per game.
The tackle event (as deﬁned by the consensus for video analysis in
rugby union19 as “An event where one or more tacklers (player or
players making the tackle) attempted to stop or impede the ballcarrier (player carrying the ball) whether or not the ball-carrier was

Table 1
Suspected injury and concussion rates.
Injury type

Rate/1000 h
(95 % CIsa)

Rate/match [(95 % CIsa);
(Range)]

All injury
Medical attention injuries
Concussion only

117.5 (102.6–133.9)
95.0 (81.7–109.9)
30.8 (23.5–39.7)

4.7 [(4.1–5.3); (0−11)]
3.8 [(3.3–4.4); (0–9)]
1.2 [(0.9–1.6); (0–4)]

a
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Table 2
Suspected injury and concussion propensity.
All suspected injury
Match event

Injury/1000 events (95 % CIsa)

Events per injury (95 % CIsa)

Injuries per game

Tackle
Ruck
Scrum
Concussion only
Tackle
Ruck

11.2/1000 tackles (9.5–13.2)
3.3/1000 rucks (2.3–4.7)
9.2/1000 scrums (4.6–16.4)

1 injury every 89 tackles
1 injury every 303 rucks
1 injury every 109 scrums

3.1 tackle-related injuries/game
0.7 ruck-related injuries/game
0.2 scrum-related injuries/game

3.4/1000 tackles (2.5–4.6)
0.7/1000 rucks (0.3–1.5)

1 concussion every 294 tackles
1 concussion every 1428 rucks

1.0 tackle-related concussions/game
1 ruck-related concussion every 7 gamesb

a
b

CIs: conﬁdence intervals.
N.B. different denominator.

limited. For the purposes of this study, the principle of “recognise and remove” was employed to assess criteria whereby, if there was suspicion
that any criterion was met, the player should be removed as a precaution.
Although this may have inﬂated the concussion rate, in the context of a
setting without enhanced care and no head injury assessment in place,
this is appropriate.
A 2019 systematic review of injuries of women's 15-a-side rugby reported a rate of 19.6/1000 h (95 % CIs: 17.7–21.72) with values ranging
from 3.6 to 37.5/1000 h. The current study demonstrated an all-injury
rate ~ 3 times higher than the highest value reported in this systematic
review and a medical attention rate ~ 2.5 time higher, with medical attention rates being closer in contrast to professional men's rugby [87/
1000 h (95%CIs: 82–92)20] compared to professional women [35/1000 h
(95%CIs: 30–42)21]. However, some of the challenges outlined regarding
the diagnostic threshold for injury may be responsible for this difference.
The rate of suspected concussion in this study was also higher than even
the highest rate of concussion in Rugby Union which is in professional
men [20.9/1000 h (95 % CIs: 17.9–24.3)22]. Despite the rates of suspected
concussion being higher than those previously reported, the proportion
all injuries reported as concussion (26 %), was similar to that previously reported. One possible reason for the higher rates of injury is the compact
nature of the league from which the data were captured. The varsity
rugby season involves teams playing 4–6 regular season games (in addition to two potential playoff games) between September and November
and while the match schedule itself is normal compared to other leagues
(weekly games), the nature of student sport means a short pre-season period (usually 4 weeks). It has previously been shown in Rugby League23
and soccer24 that a higher number of pre-season training sessions is associated with lower in-season risk. Therefore, it is postulated that the short
pre-season period may not be sufﬁcient to meet the demands of returning
to a contact sport, where return-to-contact frameworks suggest a 6-week
training period.25 What is evident, is that even with consideration for the

difference in the methods with which these data were collected, the rate
of suspected injury and concussion appears high. However, the injuries recorded in this study may not be documented in other surveillance settings
if they did not lead to time-loss.
There is currently a dearth of information regarding the propensity of
injury per 1000 match events. However, given the continual evolution of
match play patterns, it has been noted that reporting of injury propensity
would be useful to identify whether certain match events are becoming
more hazardous, or if, for example, the increase in tackle events is leading
to a rise in injuries.22 Data from the professional men's' game indicate the
propensity of injury in tackle events was 7.5 injuries/1000 tackles during
the 2018/19 season.26 In comparison, this study reported 11.2 suspected
injuries/1000 tackles (95 % CIs: 9.5–13.2: Table 2). Again it must be
stressed that the injuries being recorded are 24 h time-loss injuries by
Kemp et al26 compared to those captured through video analysis, however it is noteworthy that the rate of injury related to the tackle is high,
with 67 % of all injuries and 78 % of concussions caused by the tackle in
this cohort (Fig. S1). Concerningly, this means that on average there are
over 3 tackle-related suspected injuries per game.
In the context of concussion recognition outside of the professional
game, any clinical suspicion of a concussion should lead to a player
being removed from play. One of the most concerning ﬁndings of this
study is the low proportion of players removed from play with a
suspected concussion (39 %) who met a “recognize and remove”
criteria. Professional men's rugby has seen a series of additions to aid
concussion recognition with the introduction of the Head Injury Assessment (HIA) process (2012), mandatory concussion education (2014/
15), real time video monitoring as part of the HIA process (2016) and independent match day doctors (2019), which have contributed to a 4fold increase in the number of concussions being recorded between
2008/09 and 2018/19.22 Despite this, in lower levels of the game, the
“recognise and remove” criteria, in conjunction with tools such as the

Fig. 1. Proportion of suspected injury by location: grey bars = all injuries; white bars = medical attention injury.
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Concussion Recognition Tool-5,14 have been heavily relied on, aside
from self-reporting to medical staff. In this study, it has been shown
that criteria for recognise and remove are apparent (as documented
by the research team), however this does not translate into the appropriate removal of players and therefore there may be more need for education and training for on-ﬁeld recognition of suspected concussion
events by coaches, therapists, and referees.
The primary limitation of this study is that only one video angle
was available and often was taken with a wider-angle view for performance analysis purposes. Secondarily, in the case of suspected
concussion recognition, clinical suspicion by one medical staff member would be grounds for the recognise-and-remove criteria to be
used. However, given the limitations, we have been more conservative in that half of medical staff were required to consider the
event to be an injury for the ﬁrst ~60 clips and 2/3 coders were required to have said yes for all remaining clips. A ﬁnal limitation is
the inclusion of non-medically trained coders. However, the two
coders were experienced and well-trained kinesiologists, familiar
with concussion protocols and rugby.

Appendix A. Supplementary data
Supplementary data to this article can be found online at https://doi.
org/10.1016/j.jsams.2022.07.008.
References
1. World Rugby Year in Review 2019. Accessed 09/02/2021: http://publications.
worldrugby.org/yearinreview2019/en/1-1 2019.
2. King D, Hume P, Cummins C et al. Match and training injuries in women’s rugby
union: a systematic review of published studies. Sports Med 2019;49(10):15591574. doi:10.1007/s40279-019-01151-4.
3. Yeomans C, Kenny IC, Cahalan R et al. The incidence of injury in amateur male rugby
union: a systematic review and meta-analysis. Sports Med 2018;48(4):837-848. doi:
10.1007/s40279-017-0838-4.
4. Williams S, Trewartha G, Kemp S et al. A meta-analysis of injuries in senior men’s
professional rugby union. Sports Med 2013;43(10):1043-1055. doi:10.1007/s40279013-0078-1.
5. Williams S, Robertson C, Starling L et al. Injuries in elite men’s rugby union: an
updated (2012−2020) meta-analysis of 11,620 match and training injuries.
Sports Med 2021;52(5):1127-1140.
6. Williams EMP, Petrie FJ, Pennington TN et al. Sex differences in neck strength and
head impact kinematics in university rugby union players. Eur J Sport Sci 2021. doi:
10.1080/17461391.2021.1973573.
7. Hendricks S, O’Connor S, Lambert M et al. Video analysis of concussion injury mechanism in under-18 rugby. BMJ Open Sport Exerc Med 2016;2(1):e000053. doi:10.
1136/bmjsem-2015-000053.
8. Cross MJ, Tucker R, Raftery M et al. Tackling concussion in professional rugby
union: a case-control study of tackle-based risk factors and recommendations
for primary prevention. Br J Sport Med 2017;53:1021-1025. doi:10.1136/
bjsports-2017-097912.
9. Tucker R, Raftery M, Fuller GW et al. A video analysis of head injuries satisfying
the criteria for a head injury assessment in professional rugby union: a prospective cohort study. Br J Sports Med 2017;51:1147-1151. doi:10.1136/bjsports2017-097883.
10. Arnason A, Tenga A, Engebretsen L et al. A prospective video-based analysis of injury
situations in elite male football: football incident analysis. Am J Sports Med 2004;32
(6):1459-1465. doi:10.1177/0363546504262973.
11. Della Villa F, Buckthorpe M, Grassi A et al. Systematic video analysis of ACL injuries in
professional male football (soccer): injury mechanisms, situational patterns and biomechanics study on 134 consecutive cases. Br J Sports Med 2020;54:1423-1432.
12. West SW, Shill IJ, Clermont C et al. Same name, same game, but is it different? An investigation of female rugby union match events in Canadian varsity players. Int J Sports Sci
Coach 2021. Published online ﬁrstdoi:https://doi.org/10.1177/17479541211051961.
13. Rugby W. Head Injury Assessment (HIA) protocol. https://www.sareferees.com/uploads/
ﬁles/Eugene%202017/180326%20HIA%20Protocol%20and%20Procedures.pdf.
14. 5 Crt. Concussion recognition tool 5. Br J Sports Med 2017;51:872. doi:10.1136/
bjsports-2017-097508CRT5.
15. Rugby W. Concussion guidelineAccessed 22nd September 2021. , 2021.
16. Davis GA, Makdissi M, Bloomﬁeld P et al. International consensus deﬁnitions of video
signs of concussion in professional sports. 2019;53(20):1264-1267. doi:10.1136/
bjsports-2019-100628.
17. Fuller CW, Molloy MG, Bagate C et al. Consensus statement on injury deﬁnitions and
data collection procedures for studies of injuries in rugby union. Clin J Sports Med
2007;17(3):177-181. doi:10.1097/JSM.0b013e31803220b3.
18. Bahr R, Clarsen B, Derman W et al. International Olympic Committee consensus statement: methods for recording and reporting of epidemiological data on injury and illness in sport 2020 (including STROBE extension for sport injury and illness
surveillance (STROBE-SIIS)). Br J Sports Med 2020;54:372-389.
19. Hendricks S, Till K, den Hollander S et al. Consensus on a video analysis framework of
descriptors and deﬁnitions by the Rugby Union Video Analysis Consensus Group. Br J
Sports Med 2020;54:566-572.
20. West SW, Starling L, Kemp S et al. Trends in match injury risk in professional rugby union:
A 16-season review of 10851 match injuries in the English Premiership (2002–2019): The
Professional Rugby Injury Surveillance Project. Br J Sports Med 2020;55:676-682.
21. Kemp SPT, Wojek K, Hornby K et al. Women’s Rugby injury surveillance project: Season
Report 2018–19, 2020.
22. West SW, Cross M, Trewartha G et al. Trends in match concussion incidence and return-to-play time in male professional Rugby union: a 16-season prospective cohort
study. Brain Inj 2021. doi:10.1080/02699052.2021.1972142.
23. Windt J, Gabbett TJ, Ferris D et al. Training load–injury paradox: is greater preseason participation associated with lower in-season injury risk in elite rugby league
players? Br J Sports Med 2016;51:645-650. doi:10.1136/bjsports-2016-095973.
24. Ekstrand J, Spreco A, Windt J et al. Are elite soccer teams’ preseason training sessions
associated with fewer in-season injuries? A 15-year analysis from the Union of Football Associations (UEFA) elite club injury study. Am J Sports Med 2020;48(3):723-729.
doi:10.1177/0363546519899359.
25. Hendricks S, Till K, Oliver JL et al. Technical skill training framework and skill load
measurements for the rugby union tackle. Strength Cond J 2018;40(5):44-59. doi:
10.1519/SSC.0000000000000400.
26. Kemp SPT, West SW, Anstiss T et al. England professional rugby injury surveillance
project: 2018-19 Report. https://www.englandrugby.com/dxdam/89/8994c1ba17df-47a3-a4c6-8878ed6728d0/England%20PRISP%2018.19.pdf 2020.

5. Conclusions
This study provides useful data in the context of the women's game
and highlights high rates of suspected injury and concussion in nonprofessional leagues. The rates and number of suspected injuries related
to the tackle are somewhat higher than previously noted in the men's
game, but it is important to note that the present study employed different methods to that used to generate most of the data for the men's
game. Of note is the high proportion of players not removed following
a potential suspected concussion event, with an apparent need for further education/training with all pitch side stakeholders. This study provides valuable insight for the women's game and used innovative video
analysis methodology to ensure women's data is accounted for in future
prevention strategies.
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