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Abstract

Objectives

The tackle situation is most often associated with the high injury rates in rugby union. Tackle
injury epidemiology in rugby union has previously been focused on senior cohorts but less is
known about younger cohorts. The aim of this study was to report on the nature and rates of

tackle-related injuries in elite South African youth rugby union players.

Design

Observational cohort study.

Setting
Four South African Youth Week tournaments (under-13 Craven Week, under-16 Grant

Khomo Week, under-18 academy Week, under-18 Craven Week).

Participants
Injury data were collected from 3652 youth rugby union players (population at risk) in 2011

and 2012.

Outcome measures

Tackle-related injury severity, type and location, injury rate per 1000 hours (including 95%
confidence intervals). Injury rate ratios were calculated and modelled using a Poisson
regression. A chi-squared analysis was used to detect linear trends between injuries and

increasing match quarters.

Results

There was a higher probability of ‘overall’and ‘time-loss’ tackle-related injuries occurring at
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Introduction

Rugby union is a team sport played worldwide and characterised by frequent contact
situations between players." The ability to tolerate and contest these situations is a
prerequisite for participation and success in the sport.>*® The high frequency of contact
situations places rugby players at higher risk of injury when compared to other team
sports.®” In particular, the tackle is the contact event most often associated with this high

rate of injury.®"°

The tackle is defined as “any event where one or more tacklers (player or players making the
tackle) attempt to stop or impede the ball-carrier (player carrying the ball) whether or not the
ball-carrier was brought to ground”.>'° The tackle is an effective way to try and regain
possession of the ball, and to prevent the attacking team from gaining field territory and

advancing into a point-scoring position.®

Tackle-related injury rate has previously been reported for both league and tournament
formats in professional English Premiership rugby® and at the Rugby World Cup,"
respectively. The tackle is responsible for a high proportion of upper-body injuries in
tacklers, particularly concussion, head/neck and shoulder injuries, and ball-carriers are more

likely to sustain injuries to the lower-body, particularly thigh muscle and knee injuries.®®'2

Despite the plethora of tackle injury studies with a focus on senior rugby union players,®'%'
less is known about youth cohorts. Therefore, the aim of this study was to report on the
nature and rates of tackle-related injuries occurring at four elite youth rugby union
tournaments which were hosted by the South African Rugby Union (SARU) in 2011 and
2012. It is noteworthy that this study is unique in comparison to previous research as these

tournaments span for one week only.
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The specific questions of this study, pertaining to tackle-related injuries at youth rugby union
tournaments, are as follows; (1) are injury rates comparable across the age categories (13 to
18 years), (2) do injury type proportions differ across the age categories, (3) do injuries occur
at different anatomical locations for ball-carriers and tacklers, and (4) does the rate of injury
events increase with match time? The answers to these questions may contribute to the
development and implementation of targeted injury prevention and management strategies

in youth rugby.

Methods

SARU coordinates an injury-surveillance project, via the BokSmart National Rugby Safety
Programme,'® whereby information about all injuries that occur at their Youth Week
tournaments are recorded and transcribed into an injury database. Authors were granted
access to this database for analysis by SARU and the UCT Human Research Ethics
Committee (HREC Ref: 438/2011). All players attending the Youth Week tournaments and
their parents/legal guardians signed the SARU Medical and Anti-Doping informed consent
form which has a section dedicated to explaining the details of the injury-surveillance project.
When a player was injured, informed consent to analyse the recorded information was once
again confirmed by the player or by the player’s parent or guardian. The Youth Week
tournaments are a showcase for South Africa’s most talented schoolboy players and include
the under-13 Craven Week, under-16 Grant Khomo Week, under-18 Academy Week and
under-18 Craven Week tournaments. These tournaments are unique in that they only span
the course of one week and thus place increased physical demands on players. Participating
teams are formed through the selection of the top schoolboy players from within each of the
country’s 14 provincial rugby unions in addition to one Namibian and one Zimbabwean team.
In the case of the two under-18 tournaments, Craven Week involves the best schoolboy
players from each union, while the Academy Week involves the second tier of players from

each union.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
Vv11-739 wswuedsq 1. 5202 ‘2z AN uo /wodwg usdolwa//:diy woly papeojumod +T0Z 1snBny ZT uo 955500-T0Z-uadolwa/9eTT 0T Se paysiignd 1si1) :uadO NG


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

BMJ Open

A SARU-appointed doctor was on duty at each tournament to assess every injury that
occurred. Details about each injury were recorded on an injury collection form that was
designed based on the Consensus Statement for injury surveillance.'® Only data pertaining

to the tackle event were analysed for the purposes of this study.

The injury definition for these tournaments, adapted from the Rugby Union injury Consensus
Statement,'® was stated as ‘any physical complaint, which was caused by a transfer of
energy that exceeded the body’s ability to maintain its structural and/or functional integrity,
that was sustained by a player during a rugby match and required attention from the SARU

tournament doctor’.

‘Time-loss’ and ‘medical attention’ tackle-related injuries were reported for this study. A
‘time-loss’ injury was an injury (based on the aforementioned definition) that resulted in the
player being absent for more than one match in a tournament, or more than one day of
normal/planned recreational activities during or after the tournament. Injuries were confirmed
as time-loss’injuries during the course of the tournament or via telephonic follow-up after
the tournament. Weekly phone calls were made to assess the state of the injury until the
player returned to practice. ‘Medical attention’ injuries required treatment from the
tournament doctor, but resulted in no loss in recreational, play or practice time. ‘Overall’
injuries included both ‘medical attention’ and ‘time-loss’ injury events. Due to the short
duration of each tournament and low absolute injury numbers, ‘medical attention’injuries
were included during the analyses, as important information may have been overlooked if

only time-loss’injury data were considered.’

The ‘type’ of injury was categorised as either concussion, spinal cord, broken bone/fracture,

joint/ligament/tendon, muscle, bruise, laceration (including skin abrasion), or other by the
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tournament doctor. If the tournament doctor was unable to diagnose the injury at the time,
the injury ‘type’ was recorded as ‘unsure’. The ‘location’ of the injury was categorised into an

anatomical group; head/neck, upper torso, upper limb, lower torso, lower limb, or ‘unsure’.

Statistical analysis

Player exposure time was calculated for all 2011 and 2012 tournaments based on the

current injury collection consensus statement for rugby;'®

Exposure time = Ny x Py x Dy

For this calculation, Ny is the number of matches, Py is the number of players per match (i.e.
30 players from both sides), and Dy is the duration of the match in hours. This exposure time
was used to determine the injury rate and corresponding 95% confidence intervals (95%
Cls) for the number of tackle-related injuries per 1000 hours of match play regardless of

whether a player was injured more than once."”

The injury rate ratios (IRR) and corresponding 95% Cls were calculated® to determine the
difference in injury rates across the age categories (each year was analysed separately).
The IRR was calculated by dividing the injury rate of one tournament, for example year ‘A’
(numerator), by its total player exposure time, and then dividing this by the equivalent value

for the specific tournament to which it was compared, for example year ‘B’ (denominator);
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The standard error (SE) of the log of the IRR was calculated by dividing the total number of
tackle injuries of each of the two compared tournaments (y) by one, and finding the square

root of their sum;

1 1
SElogIRR = |—+ —
Ya VB

Confidence intervals (95%) were then calculated by using the log of the IRR and the SE of

the log;

95%CI = logIRR + 1.96 x SElogIRR

The IRR was considered significantly greater for the numerator if both 95% Cls were greater
than 1.0. Conversely, an IRR was considered significantly lower for the numerator if the both

95% Cls were less than 1.0.

Significant findings from the IRR analysis were verified using VRP injury statistics software
(University of North Carolina, Injury Prevention Research Center).”® The IRR between any
two tournaments was only considered to be significant if the VRP analysis yielded a p-value

of less than 0.05.

A Poisson regression was modelled using STATA 11.1 (StataCorp LP, USA) to determine
the probability of injury across the age categories (both years were combined and the

under-18 Craven Week tournament was used as the reference i.e. denominator). The year
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of the each tournament was factored into the model (2011 was used as the reference i.e.

denominator) even though this was not part of the main analysis.

A chi-squared analysis was conducted using GraphPad Prism 5 (version 5.02 for Windows)
to determine whether there were any significant linear trends (p<0.05) between the
proportion of tackle-related injuries occurring in each match quarter for all tournaments

across both years.

Results

Injury surveillance was conducted on 1804 players in 2011 and on 1848 players in 2012
(Table 1). Sixty per cent of ‘overall injuries (Table 2) from 2011 and 2012 (n = 263 of 440
injuries) were tackle-related injuries. Sixty-one per cent of ‘overall’ tackle-related injuries
were to the tackler and 39% were to the ball-carrier. Fifty-nine per cent of all ‘time-loss’

injuries (Table 2) from 2011 and 2012 (n = 104 of 176 injuries) were associated with the

tackle. Sixty per cent of tackle-related ‘time-loss’ injuries were to the tackler and 40% were to

the ball-carrier.

(Insert Tables 1 and 2)

The ‘overall tackle-related injury rates at the 2011 tournaments were 29.2 injuries per 1000
exposure hours (95%CI: 16.8-41.6) at under-13 Craven Week, 24.7 injuries per 1000
exposure hours (95%ClI: 13.9-35.5) at under-16 Grant Khomo Week, 34.4 injuries per 1000
exposure hours (95%Cl: 24.6-44.3) at under-18 Academy Week, and 23.8 injuries per 1000
exposure hours (95%ClI: 14.5-33.1) at under-18 Craven Week (Figure 1A). The ‘overalf

tackle-related injury rates at the 2012 tournaments were 50.0 injuries per 1000 exposure
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hours (95%CI: 33.7-66.3) at under-13 Craven Week, 36.7 injuries per 1000 exposure hours
(95%Cl: 24.2-49.2) at under-16 Grant Khomo Week, 34.4 injuries per 1000 exposure hours
(95%Cl: 24.6-44.3) at under-18 Academy Week, and 33.5 injuries per 1000 exposure hours

(95%ClI: 22.2-44.8) at under-18 Craven Week.

Analysis of tackle-related ‘time-loss’ injury rates of the 2011 tournaments showed 11.1
injuries per 1000 exposure hours (95%CI: 3.4-18.8) at under-13 Craven Week, 9.9 injuries
per 1000 exposure hours (95%CI: 3.0-16.7) at under-16 Grant Khomo Week, 18.3 injuries
per 1000 exposure hours (95%ClI: 11.1-25.5) at under-18 Academy Week, and 10.5 injuries
per 1000 exposure hours (95%ClI: 4.3-16.7) at under-18 Craven Week (Figure 1B). The
tackle-related ‘time-loss’ injury rates of the 2012 tournaments showed 22.2 injuries per 1000
exposure hours (95%Cl: 11.3-33.1) at under-13 Craven Week, 13.3 injuries per 1000
exposure hours (95%CI: 5.8-20.9) at under-16 Grant Khomo Week, 11.0 injuries per 1000
exposure hours (95%Cl: 5.4-16.6) at under-18 Academy Week, and 8.9 injuries per 1000

exposure hours (95%Cl: 3.1-14.7) at under-18 Craven Week.

’

The Poisson regression model revealed no significant differences in ‘overall’ and time-loss
tackle-related injury rate across the age categories when both years were combined.
However, there was a higher probability of ‘overall’ tackle-related injury at the under-13
Craven Week when compared to the under-18 Craven Week (IRR: 1.38; 95%Cl: 0.96-1.99,
p=0.08). Tackle-related time-loss’injury also had a higher probability of occurring at the
under-13 Craven Week when compared to the under-18 Craven Week (IRR: 1.72; 95%CI:
0.95-3.12, p=0.07). There was a significantly higher chance of incurring an ‘overall’ tackle-

related injury in 2012 when compared to 2011 (IRR: 1.31; 95%CI: 1.03-1.67, p<0.05).
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There were no significant differences when ‘overall’ and ‘time-loss’ tackle-related IRRs were
calculated for the 2011 tournaments. However, there was a significantly greater tackle-
related ‘time-loss’ injury rate at the 2012 under-13 Craven Week tournament when
compared to the 2012 under-18 Craven Week (IRR: 3.52; 95%CI: 1.54-8.00, p<0.05). This is

consistent with the result from the Poisson regression (see above).

(Insert Figures 1A and 1B)

The largest proportion of ‘overall tackle-related injuries were joint/ligament/tendon ‘type’
injuries (29%), bruise/contusions (21%), muscle injuries (15%), concussions (11%), and
lacerations (10%) when all tournaments in 2011 and 2012 were combined. The greatest
proportion of tackle-related ‘time-loss’ injuries were joint/ligament/tendon injuries (32%),
concussions (27%), muscle injuries (12%), and broken bone/fractures (12%). The under-13
Craven Week tournament had the greatest proportion of broken bone/factures and muscle-
related injuries for both ‘overall (12% and 23% respectively) and ‘time-loss’ injuries (28%

and 22% respectively) when 2011 and 2012 were combined.

When observing anatomical injury locations, 40% of ‘overall’ tackle-related injuries to the
tackler across all four tournaments in both years, were head/neck injuries. Upper torso
injuries (24%) were the next most frequent in tacklers followed by lower limb (17%) and
upper limb (16%) injuries. The majority of tackle-related ‘time-loss’ injuries to tacklers across
all four tournaments in both years, were head/neck (45%) followed by upper torso (26%),

lower limb (19%) and upper limb (10%) injuries.

In contrast, the majority of ball-carrier ‘overall’ tackle-related injuries were lower limb (44%)

followed by head/neck (26%) and upper torso (22%) injuries. The highest proportion of
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tackle-related time-loss’ injuries to ball-carriers were lower limb (41%) followed by upper

torso (29%) and head/neck (26%) injuries.

When 2011 and 2012 ‘overall’ tackle-related injuries were combined, the proportion of
injuries increased significantly with each quarter of the match (chi-squared linear trend:
p<0.05). Approximately 35% of ‘overall’ tackle-related injuries across all tournaments in 2011
and 2012 occurred during the final quarter of the match. Twenty-four per cent of ‘overall’
tackle-related injuries occurred in the third quarter followed by the second (23%) and first
(17%) quarters. Thirty-three per cent of tackle-related time-loss’injuries across all
tournaments in both years occurred during the final quarter of the match followed by the

second (24%), third (22%) and first (18%) quarters.

Discussion

This study is unique in that it reports exclusively on the nature and rates of tackle-related
injuries in elite South African youth rugby union players at a week-long tournament, and it
will add to the current literature on tackle injury epidemiology, which is well documented in

senior rugby union cohorts.®%"*

The high proportion of tackle-related injuries observed in this study (Table 2) is consistent
with previous rugby union research.®'° The higher proportion of both ‘overall’ and ‘time-loss’
injuries occurring to the tackler during this study is consistent with some studies conducted
in youth rugby union,'*?°?" however this finding is also in contrast to other studies which
found ball-carriers to be at greater risk.'>*? A summary of the evidence suggests that both

the tackler and the ball-carrier are proportionally at similar risk of injury during a tackle event.
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This study showed a significant decrease in time-loss’ injuries between the under-13 and
under-18 Craven Week tournaments in 2012. This decrease in injury rates with increasing
age is in contrast to previous research.®'*'* There were no significant differences in the
probability of ‘overall’ and ‘time-loss’ tackle-related injury between the age categories when
both years were combined. However, there was a significantly greater probability of an
‘overall’ tackle-related injury occurring in 2012 when compared to 2011, although this was
not a part of the main analysis. On-going injury surveillance is necessary before these injury

trends may be interpreted with confidence.

The type of tackle-related injuries did not differ greatly between the age categories.
However, there were a higher proportion of skeletal and muscular tackle-related injuries at
the under-13 Craven Week tournament. This may perhaps be attributed to the fact that the
adolescent skeletal system takes time to adapt to the rapid increase in muscular strength
experienced during puberty?® and, as such, not all adolescents are able to tolerate frequent
contact situations, potentially placing them at a greater risk. This is an important

consideration as these types of contact injuries may affect growth and development.

The prevalence of concussion injuries at these tournaments, consistent with previous

1321 remains an area of concern and highlights the need for danger

research in rugby union,
and symptom awareness amongst coaching staff, parents and players® as many concussion

injuries go unreported.?® In certain instances, symptoms may only manifest at a later stage.

The majority of injuries to the tackler were to the head/neck region while ball-carriers most
frequently suffered a lower limb injury. Similar results have been found in senior cohorts, '
although the current study’s findings remain to be confirmed in other youth cohorts. These

findings are not unexpected as the nature of the tackle situation in rugby union means that
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the upper extremity of the tackler and lower extremity of the ball-carrier are usually the first

points of contact.?*

The finding that the frequency of tackle-related injuries increased as playing time progressed
within the match is consistent with previous findings in rugby union."? This was significant
for ‘overall’ tackle-related injuries and may be attributed to the effect of fatigue which has
been found to play a role in reducing tackle technique proficiency in professional rugby
league.?® This may expose players to a greater risk of injury in the tackle situation as playing

time in the match progresses.

Multiple risk factors play a role in causing an injury during a tackle event. For example,
technique has been found to be an associated risk factor in previous tackle-related injury
epidemiology research.'?* This may, in part, explain the higher rates of tackle-related
injuries observed in the youngest playing group (under-13 Craven Week ). Older, more
experienced players have been found to execute a greater proportion of effective tackles,

14,26

and also miss fewer tackles and incur fewer tackle-breaks. It has also been found that

players may only learn proper tackle technique at an older age.?’

These findings emphasise the need for coaches to teach correct contact technique from an
early age.?” Correct technique is not only necessary to prevent injury but it also increases
the likelihood of a successful performance outcome.® Further research into which optimal
movement patterns are required during tackle training is essential to help reduce injury

rates.?®

In addition to technique, it has also been suggested that the increased proportion of injuries

associated with the tackle may be due to its open and unpredictable nature in comparison to
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more structured and controlled situations such as the scrum, maul or lineout."? This may
warrant research that involves explaining the role of complex, rapidly changing sport
systems® in tackle-related injury events. Using video analysis in future studies may be one

method with which to achieve this.

The injury rates associated with the tackle may, however, be attenuated by adopting and
implementing a multidisciplinary approach.?' The following points are examples that could be
incorporated into an injury prevention plan; (1) education and coaching of safe and effective
tackle techniques e.g. body height and position, head position, and falling technique, 2%
(2) prompting players to become aware of their immediate surroundings,? (3) coaching

tackle technique in both a fatigued and non-fatigued state,” and (4) stricter officiating.'??

Data from this study should not be generalised as the injury surveillance was conducted on a
select cohort of elite youth rugby players at specific week-long tournaments in South Africa.
Comparison of injury rates between youth and senior cohorts, and tournament and league
formats should be made with caution. There are physical growth and developmental
differences between the age-group levels, and previous team sport injury epidemiological
research has shown that injury rates at tournaments may be inflated in comparison to injury
rates during a league season.*' This may be due to the higher intensity of play involved with
a knock-out competition, fatigue-related factors due to matches being played on consecutive
days, or over-reporting of injuries due to the presence of numerous medical personnel. Injury
intervention strategies and injury management protocols should be sensitive to these

differences.? %

A limitation of this study is the short duration and competitive nature of the tournaments. This

may result in teams ‘hiding’ injuries from the tournament doctor to keep that player available
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for the duration of the week. Players may also have been less likely to report injuries on the
final day of the tournament as they might have preferred to see their own physician once

they had returned home.’

Continued injury surveillance is required in youth rugby union cohorts so that patterns can be
identified and better interpreted. A reduced injury risk and a subsequent decrease in injury
rates in rugby union should hopefully result in an enhanced player experience, prolonged

participation, and increased player numbers.

Conclusion

This study provides insight into the nature and rates of tackle-related injuries occurring
amongst youth rugby union players in South Africa. The finding that tackle-related injury
rates decreased with increasing age is in contrast to previous literature. On-going injury
surveillance is required to determine if this finding is repeated in future tournaments. Skeletal
and muscular injuries were more prominent in the youngest playing group and the long-term
impact of these might need further exploration. Fatigue appears to play a role in the
increasing tackle-related injury rates as match time progresses. Further research is required
to determine the precise effect of fatigue on tackle technique proficiency and its relation to
injury. One can only create an effective injury prevention strategy once the precise risk

factors and aetiology of tackle event injuries have been properly determined.
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508 Table 1. Tournament details, 2011 vs. 2012.

Under-13 Craven Under-16 Grant Under-18 Academy Under-18 Craven
Week Khomo Week Week Week
Year 2011 2012 2011 2012 2011 2012 2011 2012
Teams 18 18 18 20 26 26 20 20

©CoO~NOOUTA,WNPE

11 Matches 36 36 27 30 39 39 30 29

13 Match time 40 40 60 60 70 70 70 70
(minutes)

Exposure time 720 720 810 900 1365 1365 1050 1015
(hours)

509

510

25 511

28 512  Table 2. Proportion of ‘overall’ and ‘time-loss’ tackle-related injury events occurring in

30 513  the four South African Rugby Union (SARU) Youth Week tournaments, 2011 vs. 2012.

33 Under-13 Craven Under-16 Grant Under-18 Academy Under-18 Craven
34 Week Khomo Week Week Week

* jooyoasaboysnwselq

Year 2011 2012 2011 2012 2011 2012 2011 2012

Overall tackle injury % 68 58 54 59 68 65 48 56
Tackler 29 39 19 38 48 37 31 39

Ball-carrier 39 19 35 21 20 28 17 17

TL tackle injury % 73 80 50 52 74 65 37 47
45 Tackler 27 45 6 48 50 39 20 31

47 Ball-carrier 46 35 44 4 24 26 17 16

48 514

51 515 TL —time-loss
53 516
55 517

57 518
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Figure legend:

Fig.1. (a) A comparison of injury rate (* 95%Cls) of ‘overall’ tackle-related injuries
(including ‘time-loss’ injuries) at each South African Rugby Union (SARU)
tournament in 2011 (white bars) and 2012 (shaded bars), and (b) a comparison of
injury rate (* 95%Cls) of tackle-related ‘time-loss’ injuries between each South
African Rugby Union (SARU) tournament in 2011 (white bars) and 2012 (shaded
bars). (CW13 — under-13 Craven Week; GK16 — under-16 Grant Khomo Week; AW18 —

under-18 Academy Week; CW18 — under-18 Craven Week)
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Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed 9
eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage N/A
(c) Consider use of a flow diagram
Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 5,9
confounders
(b) Indicate number of participants with missing data for each variable of interest N/A
(c) Summarise follow-up time (eg, average and total amount) N/A
Outcome data 15* | Report numbers of outcome events or summary measures over time 9
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 9-12
interval). Make clear which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses N/A
Discussion
Key results 18 | Summarise key results with reference to study objectives 12-14
Limitations
Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 12-16
similar studies, and other relevant evidence
Generalisability 21 Discuss the generalisability (external validity) of the study results 15
Other information
Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 17
which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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Abstract

Objectives

The tackle situation is most often associated with the high injury rates in rugby union. Tackle
injury epidemiology in rugby union has previously been focused on senior cohorts but less is
known about younger cohorts. The aim of this study was to report on the nature and rates of
tackle-related injuries in South African youth rugby union players representing their

provinces at national tournaments.

Design

Observational cohort study.

Setting

Four South African Youth Week tournaments (under-13 Craven Week, under-16 Grant

Khomo Week, under-18 Academy Week, under-18 Craven Week).

Participants

Injury data were collected from 3652 youth rugby union players (population at risk) in 2011
and 2012.

Outcome measures

Tackle-related injury severity ( time-loss’ and ‘medical attention’), type and location, injury
rate per 1000 hours (including 95% confidence intervals). Injury rate ratios were calculated
and modelled using a Poisson regression. A chi-squared analysis was used to detect linear
trends between injuries and increasing match quarters.

Results

The 2012 under-13 Craven Week had a significantly greater time-loss’injury rate when
compared to the 2012 under-18 Academy Week (IRR: 4.43; 95%Cl: 2.13-9.21, p<0.05) and
under-18 Craven Week (IRR: 3.52; 95%CI: 1.54-8.00, p<0.05). The Poisson regression also
revealed a higher probability of ‘overall’ (time-loss’ and ‘medical attention’ combined) and

time-loss’ tackle-related injuries occurring at the under-13 Craven Week. The proportion of
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Introduction

Rugby union is a team sport played worldwide and characterised by frequent contact and
collision situations between players.'? The ability to tolerate and contest these situations is a
prerequisite for participation and success in the sport.>*® The high frequency of collisions
places rugby players at higher risk of injury when compared to other non-collision team
sports such as soccer and cricket.® In particular, the tackle is the contact event most often

associated with this high rate of injury.®"°

The tackle is defined as “any event where one or more tacklers (player or players making the
tackle) attempt to stop or impede the ball-carrier (player carrying the ball) whether or not the
ball-carrier was brought to ground”.>'° The tackle is an effective way to try and regain
possession of the ball, and to prevent the attacking team from gaining field territory and

advancing into a point-scoring position.®

Tackle-related injury rate has previously been reported for both league (professional English
Premiership® and community level rugby'"), and tournament (Rugby World Cup'?) formats.
The tackle is responsible for a high proportion of upper-body injuries in tacklers, particularly
concussion, head/neck and shoulder injuries, and ball-carriers are more likely to sustain

injuries to the lower-body, particularly thigh muscle and knee injuries.®*'®

Despite the plethora of tackle injury studies with a focus on senior rugby union players,®'%'
less is known about youth cohorts. Therefore, the aim of this study was to report on the
nature and rates of tackle-related injuries occurring at four national youth rugby union
tournaments which were hosted by the South African Rugby Union (SARU) in 2011 and
2012. It is noteworthy that this study is unique in comparison to previous research as these
tournaments span for one week only and have a high match load compared to recovery

period.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 4 of 54

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
Vv11-739 wswuedsq 1. 5202 ‘2z AN uo /wodwg usdolwa//:diy woly papeojumod +T0Z 1snBny ZT uo 955500-T0Z-uadolwa/9eTT 0T Se paysiignd 1si1) :uadO NG


http://bmjopen.bmj.com/

Page 5 of 54

©CoO~NOUITA,WNPE

108

109

110

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

BMJ Open

The specific questions of this study, pertaining to tackle-related injuries at youth rugby union
tournaments, are as follows; (1) what is the injury rate of the tournaments, (2) do injury rates
differ across the tournaments, (3) what are the injury type proportions at the tournaments, (4)
do injuries occur at different anatomical locations for ball-carriers and tacklers, and (5) does
the rate of injury events increase with match time? The answers to these questions may
contribute to the development and implementation of targeted injury prevention and

management strategies in youth rugby.

Methods

SARU coordinates an injury-surveillance project, via the BokSmart National Rugby Safety
Programme,'® whereby information about all injuries that occur at their Youth Week
tournaments are recorded and transcribed into an injury database. Authors were granted
access to this database for analysis by SARU and the UCT Human Research Ethics
Committee (HREC Ref: 438/2011). All players attending the Youth Week tournaments and
their parents/legal guardians signed the SARU Medical and Anti-Doping informed consent
form which has a section dedicated to explaining the details of the injury-surveillance project.
No player was allowed to participate in the SARU Youth Week Tournaments if this form was
not completed and signed by the player and his parent/legal guardian and submitted to the
Team Manager. Assent was given by the player at the time of the injury to analyse the
recorded information. The Youth Week tournaments are a showcase for South Africa’s most
talented schoolboy players and include the under-13 Craven Week, under-16 Grant Khomo
Week, under-18 Academy Week and under-18 Craven Week tournaments. These
tournaments are unique in that they only span the course of one week and may place
increased physical demands on players. Participating teams are formed through the
selection of the top schoolboy players from within each of the country’s 14 provincial rugby
unions in addition to one Namibian and one Zimbabwean team. In the case of the two under-

18 tournaments, Craven Week involves the best schoolboy players from each union, while
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the Academy Week involves the second tier of players from each union. Each team included
22 players with each player required to start and complete at least one match at the

tournament unless forced off the field of play due to injury.

The structure of each week varied across the different tournaments (Table 1). ‘Match days’
(Ms) are defined as days on which all teams played an official tournament match on the
same day. For the under-18 Craven Week, when only half the teams played in an alternating
fashion for the first four days, one M would span two days to include all the team matches.
These days were termed ‘tournament match days’ (TM) i.e. any day in which official rugby
matches were played. This was done for the purpose of comparing the daily load on the
tournament medical staff. These terms should be contrasted to ‘rest days’ (Rs), on which
teams were able to partake in other sporting or recreational activities. Exposure was only

calculated using Ms (not Rs).

A SARU-appointed doctor was on duty at each tournament to assess every injury that
occurred. Details about each injury were recorded on an injury collection form that was
designed based on the Consensus Statement for injury surveillance.'® Only data pertaining

to the tackle event were analysed for the purposes of this study.

The injury definition for these tournaments, adapted from the Rugby Union injury Consensus

Statement,'®

was stated as ‘any physical complaint, which was caused by a transfer of
energy that exceeded the body’s ability to maintain its structural and/or functional integrity,
that was sustained by a player during a rugby match and required attention from the SARU

tournament doctor’.
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‘Time-loss’ and ‘medical attention’ tackle-related injuries were reported for this study. A
‘time-loss’ injury was an injury (based on the aforementioned definition) that resulted in the
player being absent for more than one match in a tournament, or more than one day of
normal/planned recreational activities during or after the tournament. Injuries were confirmed
as time-loss’injuries during the course of the tournament or via telephonic follow-up after
the tournament. Weekly phone calls were made to assess the state of the injury until the
player returned to practice. ‘Medical attention’ injuries required treatment from the
tournament doctor, but resulted in no loss in recreational, play or practice time. ‘Overall’
injuries included both ‘medical attention’ and ‘time-loss’ injury events. Due to the short
duration of each tournament and low absolute injury numbers, ‘medical attention’ injuries
were included during the analyses in addition to time-loss’injury data to gain insight into the

rate and nature of tackle-related injuries.

The ‘type’ of injury was categorised as either concussion, spinal cord, broken bone/fracture,
joint/ligament/tendon, muscle, bruise, laceration (including skin abrasion), or other by the
tournament doctor. If the tournament doctor was unable to diagnose the injury at the time,
the injury ‘type’ was recorded as ‘unsure’. The ‘location’ of the injury was categorised into an

anatomical group; head/neck, upper torso, upper limb, lower torso, lower limb, or ‘unsure’.

Statistical analysis

Player exposure time was calculated for all 2011 and 2012 tournaments based on the

current injury collection consensus statement for rugby;'®

Exposure time = Ny x Py x Dy
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For this calculation, Ny is the number of matches, Py is the number of players per match (i.e.
30 players from both sides), and Dy is the duration of the match in hours. This exposure time
was used to determine the injury rate and corresponding 95% confidence intervals (95%
Cls) for the number of tackle-related injuries per 1000 hours of match play regardless of

whether a player was injured more than once."”

The injury rate ratios (IRR) and corresponding 95% Cls were calculated® to determine the
difference in injury rates at the different tournaments (each year was analysed separately).
The two under-18 tournaments were analysed separately because they are two different
levels of play i.e. tier-one (under-18 Craven Week) and tier-two (Academy Week), they have
different tournament structures, and therefore have different exposure times (Table 1). The
IRR was calculated by dividing the injury rate of one tournament, for example tournament ‘A’
(numerator — may be representative of any tournament from either year), by its total player
exposure time, and then dividing this by the equivalent value for the specific tournament to
which it was compared, for example tournament ‘B’ (denominator — must be representative

of another tournament from the same year);

injury rate,/exposure,

IRR = —
injury rateg /exposureg

The standard error (SE) of the log of the IRR was calculated by dividing the total number of
tackle injuries of each of the two compared tournaments (y) by one, and finding the square

root of their sum;

1 1
SElogIRR = |—+ —
Ya VB
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Confidence intervals (95%) were then calculated by using the log of the IRR and the SE of

the log;

95%CI = logIRR + 1.96 x SElogIRR

The IRR was considered significantly greater for the numerator if both 95% Cls were greater
than 1.0. Conversely, an IRR was considered significantly lower for the numerator if the both

95% Cls were less than 1.0.

Significant findings from the IRR analysis were verified using VRP injury statistics software
(University of North Carolina, Injury Prevention Research Center).'® The IRR between any
two tournaments was only considered to be significant if the VRP analysis yielded a p-value

of less than 0.05.

A Poisson regression was modelled using STATA 11.1 (StataCorp LP, USA) to determine
the probability of injury at the tournaments (both years were combined and the under-18

Craven Week tournament was used as the reference i.e. denominator).

A chi-squared analysis was conducted using GraphPad Prism 5 (version 5.02 for Windows)
to determine whether there were any significant linear trends (p<0.05) between the
proportion of tackle-related injuries occurring in each match quarter for all tournaments

across both years.
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Results

Injury surveillance was conducted on 1804 players in 2011 and on 1848 players in 2012
(Table 1). Sixty per cent of ‘overall injuries from 2011 and 2012 (n = 260 of 436 injuries)
were tackle-related injuries. Sixty-one per cent of ‘overall’ tackle-related injuries (n = 158 of
260 injuries) were to the tackler and 39% (n = 102 of 260 injuries) were to the ball-carrier.
Sixty-one per cent of all ‘time-loss’ injuries from 2011 and 2012 (n = 104 of 171 injuries)
were associated with the tackle. Fifty-five per cent of tackle-related ‘time-loss’ injuries

(n = 57 of 104 injuries) were to the tackler and 45% (n = 47 of 104 injuries) were to the ball-

carrier. Injury rates were calculated for each tournament in both years (Table 2).

(Insert Tables 1 and 2)

il

The Poisson regression model revealed no significant differences in ‘overall’and time-loss
tackle-related injury rate at the different tournaments when both years were combined.
However, there was a higher probability of ‘overall’ tackle-related injury at the under-13
Craven Week when compared to the under-18 Craven Week (IRR: 1.38; 95%CI: 0.96-1.99,
p=0.08). Tackle-related time-loss’injury also had a higher probability of occurring at the
under-13 Craven Week when compared to the under-18 Craven Week (IRR: 1.79;

95%Cl: 0.99-3.23, p=0.05).

There were no significant differences when ‘overall’ and ‘time-loss’ tackle-related IRRs were
calculated for the 2011 tournaments. However, there was a significantly greater tackle-
related ‘time-loss’ injury rate at the 2012 under-13 Craven Week tournament when

compared to the 2012 under-18 Academy Week (IRR: 4.43; 95%Cl: 2.13-9.21, p<0.05) and
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under-18 Craven Week (IRR: 3.52; 95%CI: 1.54-8.00, p<0.05). This is consistent with the

result from the Poisson regression (see above).

(Insert Figures 1A and 1B)

The largest proportion of ‘overall tackle-related injuries were joint/ligament/tendon ‘type’
injuries (29%, n = 76 of 260 injuries), bruise/contusions (22%), muscle injuries (15%),
concussions (10%), and lacerations (10%) when all tournaments in 2011 and 2012 were
combined. The greatest proportion of tackle-related ‘time-loss’ injuries were
joint/ligament/tendon injuries (34%, n = 35 of 104 injuries), concussions (25%), broken

bone/fractures (13%), and muscle injuries (12%).

When observing anatomical injury locations, 40% of ‘overall tackle-related injuries (n = 63 of
158 injuries) to the tackler across all four tournaments in both years, were head/neck
injuries. Upper torso injuries (24%) were the next most frequent in tacklers followed by lower
limb (17%) and upper limb (16%) injuries. The majority of tackle-related ‘time-loss’ injuries to
tacklers across all four tournaments in both years, were head/neck (44%; n = 25 of 57

injuries) followed by upper torso (30%), lower limb (18%) and upper limb (9%) injuries.

In contrast, the majority of ball-carrier ‘overall tackle-related injuries were lower limb (44%;
n = 45 of 102 injuries) followed by head/neck (25%) and upper torso (22%) injuries. The
highest proportion of tackle-related time-loss’injuries to ball-carriers were lower limb (40%;

n = 19 of 47 injuries) followed by upper torso (28%) and head/neck (23%) injuries.

When 2011 and 2012 ‘overall’ tackle-related injuries were combined, the proportion of
injuries increased significantly with each quarter of the match (chi-squared linear trend:

11
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p<0.05). Approximately 35% (n = 91 of 260 injuries) of ‘overall’ tackle-related injuries across
all tournaments in 2011 and 2012 occurred during the final quarter of the match. Twenty-four
per cent of ‘overall’ tackle-related injuries occurred in the third quarter followed by the
second (23%) and first (17%) quarters (1% were unknown). Significantly more tackle-related
time-loss’ injuries occurred in the final quarter of matches when both years were combined
(p<0.05). Thirty-seven per cent (n = 38 of 104 injuries) of tackle-related time-loss’injuries
across all tournaments in both years occurred during the final quarter of the match followed

by the second, third and first quarters (all 20%, 3% were unknown).

Discussion

This study is unique in that it reports exclusively on the nature and rates of tackle-related
injuries in high-level South African youth rugby union players at a week-long tournament,
and it will add to the current literature on tackle injury epidemiology, which is well

documented in senior rugby union cohorts.®%'*

The high proportion of tackle-related injuries observed in this study is consistent with
previous rugby union research.®'° The higher proportion of both ‘overall and ‘time-loss’
injuries occurring to the tackler during this study is consistent with some studies conducted
in youth rugby union,?®?" however this finding is also in contrast to other studies which found
ball-carriers to be at greater risk.'*?*?* Therefore, based on these data, evidence is
equivocal as to whether the tackler or ball-carrier is at greatest risk during the tackle

situation.

The rate of ‘overall’ tackle-related injuries at the Youth Week tournaments ranged from 23.8
injuries per 1000 exposure hours (95%Cl: 14.5-33.1) at the 2011 under-18 Craven Week
tournament to 50.0 injuries per 1000 exposure hours (95%ClI: 33.7-66.3) at the 2012 under-
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13 Craven Week tournament (Table 2). These injury rates are similar to those observed in
English Premiership rugby union (33.9 injuries per 1000 exposure hours (30.3-37.9))% and at
the Rugby World Cup (tackling 20.2 injuries per 1000 exposure hours (95%Cl: 13.9-26.5)"
and being tackled 18.7 injuries per 1000 exposure hours (95%Cl: 12.6-24.7)). However they
are much higher than those rates seen in English community-level rugby union (8.4 injuries
per 1000 exposure hours (96%Cl: 7.8-9.0))."" This may be due to the higher intensity and
level of competition associated with high-level youth and professional senior rugby union in
comparison to sub-elite levels of play. It is noteworthy that the English community-level
rugby study took place over three seasons in comparison to the compressed tournament

structure observed at the SARU Youth Week tournaments and at the Rugby World Cup.

This study showed that there were significantly more time-loss’ tackle-related injuries at the
2012 under-13 Craven Week in comparison to the two under-18 tournaments (Academy
Week and Craven Week) in 2012. There were no significant differences in the probability of
‘overall’ and ‘time-loss’ tackle-related injury between the tournaments when both years were
combined. However, there was a higher probability of an ‘overall’and ‘time-loss’ tackle-
related injury occurring at the under-13 Craven Week. On-going injury surveillance is

necessary before these injury trends may be interpreted with confidence.

The type of tackle-related injuries did not differ greatly between the tournaments. The
majority of injuries to the tackler were to the head/neck region while ball-carriers most
frequently suffered a lower limb injury. Similar results have been found in senior cohorts, '
although the current study’s findings remain to be confirmed in other youth cohorts. These
findings are not unexpected as the nature of the tackle situation in rugby union means that
the upper extremity of the tackler and lower extremity of the ball-carrier are usually the first

points of contact.?*
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The finding that the frequency of tackle-related injuries increased as playing time progressed
within the match is consistent with previous findings in rugby union."? This was significant
for both ‘overall’ and ‘time-loss’ tackle-related injuries and may be attributed to the effect of
fatigue which has been found to play a role in reducing tackle technique proficiency in
professional rugby league.?® This may expose players to a greater risk of injury in the tackle
situation as playing time in the match progresses. Therefore, each coach should make use
of their entire squad and ensure that players are substituted and rotated in relation to their
levels of fatigue. This is important at the Youth Week tournaments as matches are played on
consecutive days and players have less time to recover. Coaches should also condition their
players to tackle correctly under fatigued conditions. It is important to train, progress and
reinforce tackle safety elements under fatigued and game-like conditions, where decision-
making becomes important. By coaching and training these safety elements while fatigued,
players will be more likely to execute a safer and more effective tackle under highly

pressurised situations in dynamic environments.

Multiple risk factors play a role in causing an injury during a tackle event. For example,
technique has been found to be an associated risk factor in previous tackle-related injury
epidemiology research.'*?* This may, in part, explain the higher rates of tackle-related
injuries observed in the youngest playing group (under-13 Craven Week). Older, more
experienced players have been found to execute a greater proportion of effective tackles,
and also miss fewer tackles and incur fewer tackle-breaks.'** It has also been found that

players may only learn proper tackle technique at an older age.?’

These findings emphasise the need for coaches to teach correct contact technique from an
early age.?” Correct technique is not only necessary to prevent injury but it also increases

the likelihood of a successful performance outcome.® Further research into which optimal
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movement patterns are required during tackle training is essential to help reduce injury

rates.?®

In addition to technique, it has also been suggested that the increased proportion of injuries
associated with the tackle may be due to its open and unpredictable nature in comparison to
more structured and controlled situations such as the scrum, maul or lineout."® This may
warrant research that involves explaining the role of complex, rapidly changing sport
systems®®in tackle-related injury events. Using video analysis in future studies may be one

method with which to achieve this.

The injury rates associated with the tackle may, however, be attenuated by adopting and
implementing a multidisciplinary approach.?' The following points are examples that could be
incorporated into an injury prevention plan; (1) education and coaching of safe and effective
tackle techniques e.g. body height and position, head position, and falling technique, 2%
(2) prompting players to become aware of their immediate surroundings,? (3) coaching

tackle technique in both a fatigued and non-fatigued state,” and (4) stricter officiating.'??

Data from this study should be generalised with caution as the injury surveillance was
conducted on a select cohort of high-level youth rugby players at specific week-long
tournaments in South Africa. Comparison of injury rates between youth and senior cohorts,
and tournament and league formats should also be made with caution. There are physical
growth and developmental differences between the age-group levels, and previous team
sport injury epidemiological research has shown that injury rates at tournaments may be
inflated in comparison to injury rates during a league season.*' This may be due to the
higher intensity of play involved with a knock-out competition, fatigue-related factors due to

matches being played on consecutive days, or over-reporting of injuries due to the presence
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of numerous medical personnel. Injury intervention strategies and injury management

protocols should be sensitive to these differences.?'*?2

A limitation of this study is the short duration and competitive nature of the tournaments. This
may result in teams ‘hiding’ injuries from the tournament doctor to keep that player available
for the duration of the week. Players may also have been less likely to report injuries on the
final day of the tournament as they might have preferred to see their own physician once

they had returned home.’

Continued injury surveillance is required in youth rugby union cohorts so that patterns can be
identified and better interpreted. A reduced injury risk and a subsequent decrease in injury
rates in rugby union should hopefully result in an enhanced player experience, prolonged

participation, and increased player numbers.

Conclusion

This study provides insight into the nature and rates of tackle-related injuries occurring
amongst youth rugby union players in South Africa. Tackle-related injury rate was highest at
the 2012 under-13 Craven Week tournament, and a there was a higher probability for a
tackle-related injury to occur at the under-13 Craven Week when both years were combined.
On-going injury surveillance is required to determine if this finding is repeated in future
tournaments. Tackle-related injury type did not differ across the tournaments for both
‘overall’ and ‘time-loss’ injuries. Fatigue appears to play a role in the increasing tackle-
related injury rates as match time progresses. Further research is required to determine the
precise effect of fatigue on tackle technique proficiency and its relation to injury. This
evidence, along with information detailing the precise risk factors and aetiology of tackle

event injuries, may help guide the formation of effective injury prevention strategies.

16

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 16 of 54

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
Vv11-739 wswuedsq 1. 5202 ‘2z AN uo /wodwg usdolwa//:diy woly papeojumod +T0Z 1snBny ZT uo 955500-T0Z-uadolwa/9eTT 0T Se paysiignd 1si1) :uadO NG


http://bmjopen.bmj.com/

Page 17 of 54

©CoO~NOUITA,WNPE

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

BMJ Open

Acknowledgments

The authors would like to thank the medical staff at all of these tournaments for their
invaluable assistance with the injury data collection: all the nurses and paramedic staff at
each of the tournaments as well as the tournament doctors: Dr Deon Van Tonder, Dr Malebo
Mokotedi, Dr Andrea Burmeister, Dr Patho Cele, Dr Charles Smit, Dr Liz Leuenberger,

Dr Ferdi Adams and Dr Viaan Vellerman. The authors would also like to thank SARU’s
BokSmart National Rugby Safety Programme and Medical Department for commissioning

this injury surveillance project.

Contributors

NB was granted access to analyse the data, was involved in conceptualising the manuscript,
conducted statistical analyses and wrote the initial drafts of the manuscript. NB, JB and SH
collected and entered the data. All authors (ML, WV, JB, CR and SH) were involved in
conceptualising and editing drafts of the paper, in the order that they appear on the author

list.

Competing interests

The authors have no conflict of interest to declare.

Ethics approval

UCT Human Ethics Committe

Funding

Funding was provided by the University of Cape Town (KW Johnston Scholarship).

Data sharing statement

Owing to the sensitive nature of the information and appropriate medical ethics, access to a

more detailed aspect of the available dataset will be reviewed upon request and on a

17

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
Vv11-739 wswuedsq 1. 5202 ‘2z AN uo /wodwg usdolwa//:diy woly papeojumod +T0Z 1snBny ZT uo 955500-T0Z-uadolwa/9eTT 0T Se paysiignd 1si1) :uadO NG


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

431

432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

BMJ Open

discretionary basis. Sharing of only depersonalised and non-relatable data will be

considered, once permission has been received from WV or CR (can be contacted via email

through the corresponding author - nicholas.burger@uct.ac.za).

References

10.

11.

Brooks JHM, Fuller CW, Kemp SPT, et al. Epidemiology of Injuries in English
professional rugby union: part 1 match injuries. Br J Sports Med 2005; 39:757-766.
Brooks JHM, Kemp SPT. Recent Trends in Rugby Union Injuries. Clin J Sports Med
2008; 27:51-73.

Haseler CM, Carmont MR, England M. The epidemiology of injuries in English youth
community rugby union. Br J Sports Med 2010; 44:1093-1099.

Wheeler KW, Sayers MGL. Contact Skills Predicting Tackle-Breaks in Rugby Union.
Int J Sports Sci Coach 2009; 4:535-544.

Hendricks S, Lambert MI. Tackling in Rugby: Coaching Strategies for Effective
Technique and Injury Prevention. Int J Sports Sci Coach 2010; 5:117-135.

Fuller CW, Drawer S. The application of risk management in sport. Sports Med 2004;
34:349-356.

Brown JC, Verhagen E, Viljoen W, et al. The incidence and severity of injuries at the
2011 South African Rugby Union (SARU) Youth Week tournaments. South African J
Sports Med 2012; 24:49-54.

Fuller CW, Brooks JHM, Cancea RJ, et al. Contact events in rugby union and their
propensity to cause injury. Br J Sports Med 2007; 41:862-867.

Quarrie KL, Hopkins WG. Tackle Injuries in Professional Rugby Union. Am J Sports
Med 2008; 36:1705-1716.

Fuller CW, Ashton T, Brooks JHM, et al. Injury risks associated with tackling in rugby
union. Br J Sports Med 2010; 44:159-167.

Roberts SP, Trewartha G, England M, et al. Collapsed scrums and collision tackles:

what is the injury risk? Br J Sports Med 2014; 0:1-6.

18

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 18 of 54

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
Vv11-739 wswuedsq 1. 5202 ‘2z AN uo /wodwg usdolwa//:diy woly papeojumod +T0Z 1snBny ZT uo 955500-T0Z-uadolwa/9eTT 0T Se paysiignd 1si1) :uadO NG


http://bmjopen.bmj.com/

Page 19 of 54

©CoO~NOUITA,WNPE

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

BMJ Open

Best J.P., Mcintosh A.S., Savage T.N. Rugby World Cup 2003 injury surveillance
project. Br J Sports Med 2005; 39:812-817.

Palmer-Green DS, Stokes KA, Fuller CW, et al. Match Injuries in English Youth
Academy and Schools Rugby Union. Am J Sports Med 2013; 41:749-755.

Mclintosh AS, Savage TN, McCrory P, et al. Tackle Characteristics and Injury in a
Cross Section of Rugby Union Football. Med Sci Sports Exerc 2010; 42:977-984.
Viljoen W, Patricios J. BokSmart - implementing a National Rugby Safety
Programme. Br J Sports Med 2012; 46:692—693.

Fuller CW, Molloy MG, Bagate C. Consensus statement on injury definitions and data
collection procedures for studies of injuries in rugby union. Br J Sports Med 2007;
41:328-331.

Knowles SB, Marshall SW, Guskiewicz KM. Issues in estimating Risks and Rates in
Sports Injury Research. J Athl Train 2006; 41:207-215.

Verhagen E, van Mechelen W. Sports Injury Research, Oxford: Oxford University
Press, 2010.

VRP Injury Software. Available at: http://www.iprc.unc.edu/
sportsinjurystatistics.shtml Injury Prevention Research Center. University of North
Carolina. Accessed 10 Oct 2013.

Sparks JP. Rugby football injuries, 1980-1983. Br J Sports Med 1985; 19:71-75.
Lee AJ, Garraway WM. Epidemiological comparison of injuries in school and senior
club rugby. Br J Sports Med 1996; 30:213-217.

Nathan M, Goedeke R, Noakes TD. The incidence and nature of rugby injuries
experienced at one school during the 1982 rugby season. S Afr Med J 1983; 64:132-
137.

Nicol A, Pollock A, Kirkwood G, et al. Rugby union injuries in Scottish schools. J
Public Health 2010; 33:256-261.

Viljoen W, Treu P, Swart B. SA Rugby BokSmart: Safe and Effective Techniques in
Rugby - Practical Guidelines. Available at:

19

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
Vv11-739 wswuedsq 1. 5202 ‘2z AN uo /wodwg usdolwa//:diy woly papeojumod +T0Z 1snBny ZT uo 955500-T0Z-uadolwa/9eTT 0T Se paysiignd 1si1) :uadO NG


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

486

487

488

489

490

491

492

493

494

495

496

497

498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

25.

26.

27.

28.

29.

30.

31.

BMJ Open

http://www.sarugby.co.za/boksmart/pdf/BokSmart%20-
%20Safe%20Rugby%20Techniques%20Practical%20guidelines.pdf.2009. Accessed
23 May 2012.

Gabbett TJ. Influence of fatigue on tackling technique in rugby league players.

J Strength Cond Res 2008; 22:625-632.

Gabbett TJ. Physiological and Anthropometric Correlates of Tackling Ability in Rugby
League Players. J Strength Cond Res 2009; 23:540-548.

Hendricks S, Jordaan E, Lambert MI. Attitude and behaviour of junior rugby union
players towards tackling during training and match play. Safety Sci 2012; 50:266-
284.

King D, Hume PA, Clark T. Nature of Tackles That Result in Injury in Professional
Rugby League. Res Sports Med 2012; 20:86-104.

Garraway WM, Lee AJ, Macleod DAD, et al. Factors influencing tackle injuries in
rugby union football. Br J Sports Med 1999; 33:37-41.

Balague N, Torrents C, Hristovski R, et al. Overview of complex systems in sport.
Journal of Systems Science and Complexity 2013; 26:4-13.

Emery C.A. Injury Prevention and Future Research. Med Sport Sci 2005; 48:179-

200.

20

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 20 of 54

'saIfojouyoal Jejiwis pue ‘Buiuresy | ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwseiq
Vv11-739 wswuedsq 1. 5202 ‘2z AN uo /wodwg usdolwa//:diy woly papeojumod +T0Z 1snBny ZT uo 955500-T0Z-uadolwa/9eTT 0T Se paysiignd 1si1) :uadO NG


http://bmjopen.bmj.com/

Page 21 of 54

©CoOoO~NOUTA,WNPE

BMJ Open

514 Table 1. Tournament details, 2011 vs. 2012.
Under-13 Craven Under-16 Grant  Under-18 Academy Under-18 Craven
Week Khomo Week Week Week
Year 2011 2012 2011 2012 2011 2012 2011 2012
Teams 18 18 20 26 20 20
Matches 36 27 30 39 30 29
Match time 40 60 60 70 70 70
(minutes)
™, TM, TM, TM,
Tournament M, M, R, M, M M,M,R,M M,M,R,M
structure R, M
Exposure time 720 720 810 900 1365 1365 1050 1015
(hours)
515 M - match day, R - rest day, TM — tournament match day
516
517 Table 2. ‘Overall’ and ‘time-loss’ tackle-related injury rates occurring in the four South
518  African Rugby Union (SARU) Youth Week tournaments, 2011 vs. 2012.

Under-13 Craven

Under-16 Grant

Under-18 Academy Under-18 Craven

Week Khomo Week Week Week
Year 2011 2012 2011 2012 2011 2012 2011 2012
Overall tackle injuries (n) 21 36 20 33 47 44 25 34
Overall injury rate  29.2 50.0 24.7 36.7 34.4 32.2 23.8 33.5
16.8 - 33.7 - 13.9 - 24.2 - 24.6 - 22.7 - 14.5 - 22.2 -
95% ClI
41.6 66.3 35.5 49.2 44.3 41.8 33.1 44.8
TL tackle injuries (n) 9 16 8 13 25 13 11 9
TL injury rate 12.5 22.2 9.9 14.4 18.3 9.5 10.5 8.9
4.3 - 11.3 - 3.0- 6.6 - 11.1- 4.3 - 4.3 - 3.1-
95% CI
20.7 33.1 16.7 22.3 255 14.7 16.7 14.7
519 Injury rate per 1000 exposure hours; 95% CIl — 95% confidence intervals; TL — time-
520 loss
21
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Figure legend:

Fig.1. (a) A comparison of injury rate (£ 95%Cls) of ‘overall’ tackle-related injuries (including
‘time-loss’ injuries) at each South African Rugby Union (SARU) tournament in 2011 (white
bars) and 2012 (shaded bars), and (b) a comparison of injury rate (£ 95%Cls) of tackle-
related ‘time-loss’ injuries between each South African Rugby Union (SARU) tournament in
2011 (white bars) and 2012 (shaded bars). (CW13 — under-13 Craven Week; GK16 —
under-16 Grant Khomo Week; AW18 — under-18 Academy Week; CW18 — under-18

Craven Week)

Fig.1. (b) A comparison of injury rate (+ 95%Cls) of tackle-related ‘time-loss’ injuries
between each South African Rugby Union (SARU) tournament in 2011 (white bars) and
2012 (shaded bars). (CW13 — under-13 Craven Week; GK16 — under-16 Grant Khomo

Week; AW18 — under-18 Academy Week; CW18 — under-18 Craven Week)
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Abstract

Objectives

The tackle situation is most often associated with the high injury rates in rugby union. Tackle
injury epidemiology in rugby union has previously been focused on senior cohorts but less is

known about younger cohorts. The aim of this study was to report on the nature and rates of

tackle-related injuries in South African youth rugby union players representing their

provinces at national tournaments.ir-elite-Seuth-African-youth-rugby-union-players:

Design

Observational cohort study.

Setting
Four South African Youth Week tournaments (under-13 Craven Week, under-16 Grant

Khomo Week, under-18 academy-Academy Week, under-18 Craven Week).

Participants
Injury data were collected from 3652 youth rugby union players (population at risk) in 2011

and 2012.

Outcome measures

Tackle-related injury severity (‘fime-loss’ and ‘medical attention’), type and location, injury

rate per 1000 hours (including 95% confidence intervals). Injury rate ratios were calculated
and modelled using a Poisson regression. A chi-squared analysis was used to detect linear

trends between injuries and increasing match quarters.
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Results

The 2012 under-13 Craven Week had a significantly greater ‘time-loss’ injury rate when

compared to the 2012 under-18 Academy Week (IRR: 4.43; 95%Cl: 2.13-9.21, p<0.05) and

under-18 Craven Week (IRR: 3.52; 95%CI: 1.54-8.00, p<0.05). Fhere-was-The Poisson

‘overall’ and ‘time-loss’ injuries increased significantly with each quarter of the match when

all four tournaments were combined (p<0.05).

Conclusions

Age-There was a difference in tackle-related injury rate between the under-13 tournament

and the two under-18 tournaments and tackle-related injury rate increased as match time

progressedmatch-related-fatigue-may-affect the rates-and-nature of tackle-related-injuries-in
youth-rugby-unien. On-going injury surveillance is required to better interpret these findings.

Injury prevention strategies targeting the tackle may only be effective once rate and nature of

the injuries have been accurately determined.

Key words: youth; injury epidemiology; rugby union; tackle.
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Strengths and limitations of this study

This study is novel as it reports specifically on tackle-related injury rates and nature
of injury in elite-high-level South African youth rugby union players.

Findings may help identify tackle injury prevention strategies for other youth rugby
union players.

Findings may help prepare medical professionals for injury assessment and

management at youth rugby union tournaments.

e Only injuries reported to the tournament doctor were included in the analysis

Data regarding height and weight for both injured and un-injured players were not

gathered therefore player mismatch could not be analysed as a potential injury risk

factor.
Findings in this study should ret-be generalised with caution as the analysis involved

a specific cohort of players at a week-long tournament_in which the match load was

high compared to the recovery period.
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Introduction

Rugby union is a team sport played worldwide and characterised by frequent contact and
collision situations between players."® The ability to tolerate and contest these situations is a
prerequisite for participation and success in the sport.>*® The high frequency of centast
situationscollisions places rugby players at higher risk of injury when compared to other non-

collision team sports such as soccer and cricket.®” In particular, the tackle is the contact

event most often associated with this high rate of injury.®"

The tackle is defined as “any event where one or more tacklers (player or players making the
tackle) attempt to stop or impede the ball-carrier (player carrying the ball) whether or not the
ball-carrier was brought to ground”.>"° The tackle is an effective way to try and regain
possession of the ball, and to prevent the attacking team from gaining field territory and

advancing into a point-scoring position.®

Tackle-related injury rate has previously been reported for both league and-teurnament

formats-in-(professional English Premiership-rugby® and community level rugby'"), and atthe

tournament-(Rugby World Cup'%)** respectively formats. The tackle is responsible for a high
proportion of upper-body injuries in tacklers, particularly concussion, head/neck and
shoulder injuries, and ball-carriers are more likely to sustain injuries to the lower-body,

particularly thigh muscle and knee injuries.#®*2.-12

Despite the plethora of tackle injury studies with a focus on senior rugby union players,®'%*
less is known about youth cohorts. Therefore, the aim of this study was to report on the
nature and rates of tackle-related injuries occurring at four elite-national youth rugby union
tournaments which were hosted by the South African Rugby Union (SARU) in 2011 and

2012. It is noteworthy that this study is unique in comparison to previous research as these
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tournaments span for one week only and have a high match load compared to recovery

period.-

The specific questions of this study, pertaining to tackle-related injuries at youth rugby union

tournaments, are as follows; (1) what is the injury rate of the tournaments, (42) are-do injury

rates comparable-differ across the age-categoriestournaments-{43-to-18-years), (23) de-what
are the injury type proportions_at the tournaments-differ-across-the-age-categeries, (34) do

injuries occur at different anatomical locations for ball-carriers and tacklers, and (45) does

the rate of injury events increase with match time? The answers to these questions may
contribute to the development and implementation of targeted injury prevention and

management strategies in youth rugby.

Methods

SARU coordinates an injury-surveillance project, via the BokSmart National Rugby Safety

Programme, ™ 6w/

hereby information about all injuries that occur at their Youth Week
tournaments are recorded and transcribed into an injury database. Authors were granted
access to this database for analysis by SARU and the UCT Human Research Ethics
Committee (HREC Ref: 438/2011). All players attending the Youth Week tournaments and
their parents/legal guardians signed the SARU Medical and Anti-Doping informed consent
form which has a section dedicated to explaining the details of the injury-surveillance project.
When a player was injured, informed consent to analyse the recorded information was ence

again-confirmed either by the player or by the player’s parent or guardian_if present at the

time of the injury assessment. At this point, the player or parent/guardian had the option to

deny access to their personal information or details regarding the injury event. The Youth

Week tournaments are a showcase for South Africa’s most talented schoolboy players and

include the under-13 Craven Week, under-16 Grant Khomo Week, under-18 Academy Week
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and under-18 Craven Week tournaments. These tournaments are unique in that they only
span the course of one week and thus-may place increased physical demands on players.
Participating teams are formed through the selection of the top schoolboy players from within
each of the country’s 14 provincial rugby unions in addition to one Namibian and one
Zimbabwean team. In the case of the two under-18 tournaments, Craven Week involves the
best schoolboy players from each union, while the Academy Week involves the second tier

of players from each union._Each team included 22 players with each player required to start

and complete at least one match at the tournament unless forced off the field of play due to

injury.

The structure of each week varied across the different tournaments (Table 1). ‘Match days’

(Ms) are defined as days on which all teams played an official tournament match on the

same day. For the under-18 Craven Week, when only half the teams played in an alternating

fashion for the first four days, one M would span two days to include all the team matches.

These days were termed ‘tournament match days’ (TM) i.e. any day in which official rugby

matches were played. This was done for the purpose of comparing the daily load on the

tournament medical staff. These terms should be contrasted to ‘rest days’ (Rs), on which

teams were able to partake in other sporting or recreational activities. Exposure was only

calculated using Ms (not Rs).

A SARU-appointed doctor was on duty at each tournament to assess every injury that
occurred. Details about each injury were recorded on an injury collection form that was
designed based on the Consensus Statement for injury surveillance.***~Only data pertaining

to the tackle event were analysed for the purposes of this study.
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The injury definition for these tournaments, adapted from the Rugby Union injury Consensus
Statement,*®-'" was stated as ‘any physical complaint, which was caused by a transfer of
energy that exceeded the body'’s ability to maintain its structural and/or functional integrity,
that was sustained by a player during a rugby match and required attention from the SARU

tournament doctor’.

‘Time-loss’ and ‘medical attention’ tackle-related injuries were reported for this study. A
‘time-loss’ injury was an injury (based on the aforementioned definition) that resulted in the
player being absent for more than one match in a tournament, or more than one day of
normal/planned recreational activities during or after the tournament. Injuries were confirmed
as ‘time-loss’injuries during the course of the tournament or via telephonic follow-up after
the tournament. Weekly phone calls were made to assess the state of the injury until the
player returned to practice. ‘Medical attention’ injuries required treatment from the
tournament doctor, but resulted in no loss in recreational, play or practice time. ‘Overall’
injuries included both ‘medical attention’ and ‘time-loss’ injury events. Due to the short
duration of each tournament and low absolute injury numbers, ‘medical attention’ injuries

were included during the analyses;as-impertantinformation-may-have-been-overlooked-if
enly in addition to ‘time-loss’injury data were-sensidered-” to gain insight into the rate and

nature of tackle-related injuries,

The ‘type’ of injury was categorised as either concussion, spinal cord, broken bonef/fracture,
joint/ligament/tendon, muscle, bruise, laceration (including skin abrasion), or other by the
tournament doctor. If the tournament doctor was unable to diagnose the injury at the time,
the injury ‘type’ was recorded as ‘unsure’. The ‘location’ of the injury was categorised into an

anatomical group; head/neck, upper torso, upper limb, lower torso, lower limb, or ‘unsure’.
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Statistical analysis

Player exposure time was calculated for all 2011 and 2012 tournaments based on the

current injury collection consensus statement for rugby; -

Exposure time = Ny x Py x Dy

For this calculation, Ny is the number of matches, Py is the number of players per match (i.e.
30 players from both sides), and Dy is the duration of the match in hours. This exposure time
was used to determine the injury rate and corresponding 95% confidence intervals (95%
Cls) for the number of tackle-related injuries per 1000 hours of match play regardless of

whether a player was injured more than once.”-2

The injury rate ratios (IRR) and corresponding 95% Cls were calculated*®-calculated to

determine the difference in injury rates acress-the-age-categoriesat the different tournaments

(each year was analysed separately). The two under-18 tournaments were analysed

separately because they are two different levels of play i.e. tier-one (under-18 Craven Week)

and tier-two (Academy Week), they have different tournament structures, and therefore have

different exposure times (Table 1). The IRR was calculated by dividing the injury rate of one

tournament, for example yeartournament ‘A’ (numerator — may be representative of any

tournament from either year), by its total player exposure time, and then dividing this by the

equivalent value for the specific tournament to which it was compared, for example year
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tournament ‘B’ (denominator — must be representative of another tournament from the same

year);

injury rate, /exposure,

injury rateg/exposureg

The standard error (SE) of the log of the IRR was calculated by dividing the total number of
tackle injuries of each of the two compared tournaments (y) by one, and finding the square

root of their sum;

1 1
SEloglRR = |—+ —
Ya VB

Confidence intervals (95%) were then calculated by using the log of the IRR and the SE of

the log;

95%CI = logIRR + 1.96 x SElogIRR

The IRR was considered significantly greater for the numerator if both 95% Cls were greater
than 1.0. Conversely, an IRR was considered significantly lower for the numerator if the both

95% Cls were less than 1.0.

Significant findings from the IRR analysis were verified using VRP injury statistics software

(University of North Carolina, Injury Prevention Research Center).”-*° The IRR between any

10
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two tournaments was only considered to be significant if the VRP analysis yielded a p-value

of less than 0.05.

A Poisson regression was modelled using STATA 11.1 (StataCorp LP, USA) to determine

the probability of injury acress-the-age-eategeriesat the tournaments (both years were

combined and the- under-18 Craven Week tournament was used as the reference i.e.

denominator).

A chi-squared analysis was conducted using GraphPad Prism 5 (version 5.02 for Windows)
to determine whether there were any significant linear trends (p<0.05) between the
proportion of tackle-related injuries occurring in each match quarter for all tournaments

across both years.

Results

Injury surveillance was conducted on 1804 players in 2011 and on 1848 players in 2012
(Table 1). Sixty per cent of ‘overall’ injuries {Fable-2)-from 2011 and 2012 (n = 263-260 of
440-436 injuries) were tackle-related injuries. Sixty-one per cent of ‘overall’ tackle-related

injuries_(n = 158 of 260 injuries) were to the tackler and 39% (n = 102 of 260 injuries) were to

the ball-carrier. Fifty-pineSixty-one per cent of all ‘time-loss’ injuries {Fable-2}-from 2011 and
2012 (n = 104 of 476-171 injuries) were associated with the tackle. Sixty-Fifty-five per cent of

tackle-related ‘time-loss’ injuries (n = 57 of 104 injuries) were to the tackler and 4045%

(n =47 of 104 injuries) were to the ball-carrier. Injury rates were calculated for each

tournament in both years (Table 2).

11
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(Insert Tables 1 and 2)

The Poisson regression model revealed no significant differences in ‘overall’and ‘time-loss’

tackle-related injury rate acress-the-age-categeriesat the different tournaments when both

12
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years were combined. However, there was a higher probability of ‘overall’ tackle-related
injury at the under-13 Craven Week when compared to the under-18 Craven Week (IRR:
1.38; 95%ClI: 0.96-1.99, p=0.08). Tackle-related ‘time-loss’injury also had a higher

probability of occurring at the under-13 Craven Week when compared to the under-18

Craven Week (IRR: 4-#21.79; 95%CI:-6-950.99-3-423.23, p=0-070.05). Fhere-wasa

There were no significant differences when ‘overall’ and ‘time-loss’ tackle-related IRRs were
calculated for the 2011 tournaments. However, there was a significantly greater tackle-
related ‘time-loss’ injury rate at the 2012 under-13 Craven Week tournament when

compared to the 2012 under-18 Academy Week (IRR: 4.43; 95%Cl: 2.13-9.21, p<0.05) and

under-18 Craven Week (IRR: 3.52; 95%CIl: 1.54-8.00, p<0.05). This is consistent with the

result from the Poisson regression (see above).

(Insert Figures 1A and 1B)

The largest proportion of ‘overall’ tackle-related injuries were joint/ligament/tendon ‘type’

injuries (29%, n = 76 of 260 injuries), bruise/contusions (224%), muscle injuries (15%),

concussions (#+10%), and lacerations (10%) when all tournaments in 2011 and 2012 were
combined. The greatest proportion of tackle-related ‘time-loss’ injuries were

joint/ligament/tendon injuries (3234%, n = 35 of 104 injuries), concussions (27£25%), rusele

injuries{12%)—and-broken bone/fractures (4213%), and muscle injuries (12%). Fhe-under-13

13
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When observing anatomical injury locations, 40% of ‘overall’ tackle-related injuries (n = 63 of
158 injuries) to the tackler across all four tournaments in both years, were head/neck

injuries. Upper torso injuries (24%) were the next most frequent in tacklers followed by lower
limb (17%) and upper limb (16%) injuries. The majority of tackle-related ‘time-loss’ injuries to

tacklers across all four tournaments in both years, were head/neck (45644%; n = 25 of 57

injuries) followed by upper torso (2630%), lower limb (#318%) and upper limb (+89%)

injuries.

In contrast, the majority of ball-carrier ‘overall' tackle-related injuries were lower limb (44%;

n =45 of 102 injuries) followed by head/neck (2625%) and upper torso (22%) injuries. The

highest proportion of tackle-related ‘time-loss’injuries to ball-carriers were lower limb

(4440%; n = 19 of 47 injuries) followed by upper torso (2928%) and head/neck (2623%)

injuries.

When 2011 and 2012 ‘overall’ tackle-related injuries were combined, the proportion of
injuries increased significantly with each quarter of the match (chi-squared linear trend:

p<0.05). Approximately 35% _(n = 91 of 260 injuries) of ‘overall’ tackle-related injuries across

all tournaments in 2011 and 2012 occurred during the final quarter of the match. Twenty-four
per cent of ‘overall’ tackle-related injuries occurred in the third quarter followed by the

second (23%) and first (17%) quarters_(1% were unknown). Significantly more tackle-related

‘time-loss’ injuries occurred in the final quarter of matches when both years were combined

(p<0.05). Thirty-three-seven per cent (n = 38 of 104 injuries) of tackle-related time-loss’

injuries across all tournaments in both years occurred during the final quarter of the match

followed by the second{24%, third {22%)} and first {48%}-quarters_(all 20%, 3% were

unknown).
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Discussion

This study is unique in that it reports exclusively on the nature and rates of tackle-related
injuries in elite-high-level South African youth rugby union players at a week-long
tournament, and it will add to the current literature on tackle injury epidemiology, which is

well documented in senior rugby union cohorts.® 0412

The high proportion of tackle-related injuries observed in this study {Fable-2}-is consistent
with previous rugby union research.®'® The higher proportion of both ‘overalf and ‘time-loss’
injuries occurring to the tackler during this study is consistent with some studies conducted

in youth rugby union,®142%21222 however this finding is also in contrast to other studies

which found ball-carriers to be at greater risk. 13?224 A_summary-of the-evidence-suggests

tackle-event: Therefore, based on these data, evidence is equivocal as to whether the

tackler or ball-carrier is at greatest risk during the tackle situation.

* Jooyasaboysnwselq

The rate of ‘overall’ tackle-related injuries at the Youth Week tournaments ranged from 23.8 - { Formatted: Font: Italic

injuries per 1000 exposure hours (95%CI: 14.5-33.1) at the 2011 under-18 Craven Week

tournament to 50.0 injuries per 1000 exposure hours (95%ClI: 33.7-66.3) at the 2012 under-

13 Craven Week tournament (Table 2). These injury rates are similar to those observed in

English Premiership rugby union (33.9 injuries per 1000 exposure hours (30.3-37.9))® and at

the Rugby World Cup (tackling 20.2 injuries per 1000 exposure hours (95%Cl: 13.9-26.5)"

and being tackled 18.7 injuries per 1000 exposure hours (95%Cl: 12.6-24.7)). However they

are much higher than those rates seen in English community-level rugby union (8.4 injuries

per 1000 exposure hours (96%Cl: 7.8-9.0))."" This may be due to the higher intensity and

level of competition associated with high-level youth and professional senior rugby union in

15
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comparison to sub-elite levels of play. It is noteworthy that the English community-level

rugby study took place over three seasons in comparison to the compressed tournament

structure observed at the SARU Youth Week tournaments and at the Rugby World Cup.

This study showed a-that there were significantly deerease-more in-time-loss’ tackle-related

injuries between-at the 2012 under-13 Craven Week and-in comparison to the two under-18

tournaments (Academy Week and Craven Week) tournaments-in 2012. This-decrease-in

injury-rates with-increasing-age-is-in-contrastto-previousresearch->"“-There were no

significant differences in the probability of ‘overall’ and ‘time-loss’ tackle-related injury

between the age-categeriestournaments when both years were combined. However-there

is—0On-going injury

surveillance is necessary before these injury trends may be interpreted with confidence.

N {Formatted: Line spacing: Double

The type of tackle-related injuries did not differ greatly between the age

* jooydsaboysnwselq
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The majority of injuries to the tackler were to the head/neck region while ball-carriers most

frequently suffered a lower limb injury. Similar results have been found in senior cohorts,®*
'% although the current study’s findings remain to be confirmed in other youth cohorts. These
findings are not unexpected as the nature of the tackle situation in rugby union means that
the upper extremity of the tackler and lower extremity of the ball-carrier are usually the first

points of contact.**#

The finding that the frequency of tackle-related injuries increased as playing time progressed
within the match is consistent with previous findings in rugby union."*-2" This was significant

for both ‘overall’ and ‘time-loss’ tackle-related injuries and may be attributed to the effect of

——,—— e N Y e Y Y M Y A A I el -

fatigue which has been found to play a role in reducing tackle technique proficiency in
professional rugby league.”2This may expose players to a greater risk of injury in the

tackle situation as playing time in the match progresses. Therefore, each coach should make

use of their entire squad and ensure that players are substituted and rotated in relation to

their levels of fatigue. This is important at the Youth Week tournaments as matches are

played on consecutive days and players have less time to recover. Coaches should also

condition their players to tackle correctly under fatigued conditions. It is important to train,

progress and reinforce tackle safety elements under fatigued and game-like conditions,

where decision-making becomes important. By coaching and training these safety elements

while fatigued, players will be more likely to execute a safer and more effective tackle under

highly pressurised situations in dynamic environments.

Multiple risk factors play a role in causing an injury during a tackle event. For example,

technique has been found to be an associated risk factor in previous tackle-related injury

17
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epidemiology research.”4?*£This may, in part, explain the higher rates of tackle-related
injuries observed in the youngest playing group (under-13 Craven Week ). Older, more

experienced players have been found to execute a greater proportion of effective tackles,

415,26 27

and also miss fewer tackles and incur fewer tackle-breaks. It has also been found

that players may only learn proper tackle technique at an older age.?"%

These findings emphasise the need for coaches to teach correct contact technique from an
early age.*-*® Correct technique is not only necessary to prevent injury but it also increases
the likelihood of a successful performance outcome.® Further research into which optimal
movement patterns are required during tackle training is essential to help reduce injury

rates.?®-2

In addition to technique, it has also been suggested that the increased proportion of injuries
associated with the tackle may be due to its open and unpredictable nature in comparison to
more structured and controlled situations such as the scrum, maul or Iineout.m‘g—ﬁThis may
warrant research that involves explaining the role of complex, rapidly changing sport
systems®-systems®'in tackle-related injury events. Using video analysis in future studies

may be one method with which to achieve this.

The injury rates associated with the tackle may, however, be attenuated by adopting and
implementing a multidisciplinary approach.*-> The following points are examples that could
be incorporated into an injury prevention plan; (1) education and coaching of safe and

effective tackle techniques e.g. body height and position, head position, and falling

2021,2223,24 25 (

technique, 2) prompting players to become aware of their immediate

29 30

surroundings, (3) coaching tackle technique in both a fatigued and non-fatigued state,*®

“ and (4) stricter officiating.'***#

18
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Data from this study should ret-be generalised with caution as the injury surveillance was
conducted on a select cohort of elite-high-level youth rugby players at specific week-long
tournaments in South Africa. Comparison of injury rates between youth and senior cohorts,
and tournament and league formats should also be made with caution. There are physical
growth and developmental differences between the age-group levels, and previous team
sport injury epidemiological research has shown that injury rates at tournaments may be
inflated in comparison to injury rates during a league season.*-*> This may be due to the
higher intensity of play involved with a knock-out competition, fatigue-related factors due to
matches being played on consecutive days, or over-reporting of injuries due to the presence
of numerous medical personnel. Injury intervention strategies and injury management

protocols should be sensitive to these differences.?*152#23

A limitation of this study is the short duration and competitive nature of the tournaments. This
may result in teams ‘hiding’ injuries from the tournament doctor to keep that player available
for the duration of the week. Players may also have been less likely to report injuries on the
final day of the tournament as they might have preferred to see their own physician once

they had returned home.”

Continued injury surveillance is required in youth rugby union cohorts so that patterns can be
identified and better interpreted. A reduced injury risk and a subsequent decrease in injury
rates in rugby union should hopefully result in an enhanced player experience, prolonged

participation, and increased player numbers.

Conclusion
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This study provides insight into the nature and rates of tackle-related injuries occurring
amongst youth rugby union players in South Africa. Thefinding-thattTackle-related injury
rates decreased-was highest at the 2012 under-13 Craven Week tournamentwith-increasing

age-is-in-contrast-to-previedsiterature. On-going injury surveillance is required to determine

if this finding is repeated in future tournaments. Tackle-related injury type did not differ

across the tournaments for both ‘overall’ and ‘time-loss’ injuries. —Skeletal-and-museular

these-might-need-further-exploration—Fatigue appears to play a role in the increasing

tackle-related injury rates as match time progresses. Further research is required to

determine the precise effect of fatigue on tackle technique proficiency and its relation to

injury. One-can-only-create-an-effective-injury-prevention-strategy-once-the-This evidence

along with information detailing the precise risk factors and aetiology of tackle event injuries,

may help guide the formation of effective injury prevention strategies.have-beenproperly

determined-

Acknowledgments

The authors would like to thank the medical staff at all of these tournaments for their
invaluable assistance with the injury data collection: all the nurses and paramedic staff at

each of the tournaments as well as the FBstournament doctors: Dr Deon Van Tonder, Dr

Malebo Mokotedi, Dr Andrea Burmeister, Dr Patho Cele, Dr Charles Smit, Dr Liz
Leuenberger, Dr Ferdi Adams and Dr Viaan Vellerman. The authors would also like to thank
SARU’s BokSmart National Rugby Safety Programme and Medical Department for

commissioning this injury surveillance project.

Contributors

20

Page 42 of 54

- [ Formatted: Font: Italic

o { Formatted: Font: Italic

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'salIfojouyoal Jejiwis pue ‘Buiureny |y ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o Buipnjoul ‘1ybiiAdoo|Aq palosaloid

jooyasaboysnwseiq
V171-Z39 wawiiedaq 1e GZ0z ‘2Z Aew uo /wod fwa uadolwagy/:dny wouy papeojumod "$T0Z 1IsNBny ZT U0 955500-7T0Z-uadolwag/9eTT 0T Se paysiignd 1suiy :uado CING


http://bmjopen.bmj.com/

Page 43 of 54 BMJ Open

©CoO~NOUITA,WNPE

510

511

512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

NB was granted access to analyse the data, was involved in conceptualising the manuscript,
conducted statistical analyses and wrote the initial drafts of the manuscript. NB, JB and SH
collected and entered the data. All authors (ML, WV, JB, CR and SH) were involved in
conceptualising and editing drafts of the paper, in the order that they appear on the author

list.

Competing interests

The authors have no conflict of interest to declare.

Ethics approval

UCT Human Ethics Committee

Funding

Funding was provided by the University of Cape Town (KW Johnston Scholarship).

Data sharing statement

Owing to the sensitive nature of the information and appropriate medical ethics, access to a
more detailed aspect of the available dataset will be reviewed upon request and on a

discretionary basis. Sharing of only depersonalised and non-relatable data will be

21

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'salIfojouyoal Jejiwis pue ‘Buiureny |v ‘Buluiw elep pue 1xa1 01 pale|al sasn 1o Buipnjoul ‘1ybliAdod Aq paloaloid

* jooyoasaboysnwselq
V11-Z739 wswuedsq 1e 520z ‘2z AelN uo /wodwg usdolwa//:dily woly papeojumod +T0Z 1shbny ZT uo 955500-7T0Z-uadolwa/9eTT 0T Se paysiignd 1si1y :uado rING


http://bmjopen.bmj.com/

©CoO~NOUTA,WNPE

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

551

552

553

554

555

BMJ Open

considered, once permission has been received from WYV or CR (can be contacted through

the corresponding author).

References

Brooks JHM, Fuller CW, Kemp SPT, et al. Epidemiology of Injuries in English
professional rugby union: part 1 match injuries. Br J Sports Med 2005; 39:757-766.
Brooks JHM, Kemp SPT. Recent Trends in Rugby Union Injuries. Clin J Sports Med
2008; 27:51-73.

Haseler CM, Carmont MR, England M. The epidemiology of injuries in English youth

community rugby union. Br J Sports Med 2010; 44:1093-1099.

. Wheeler KW, Sayers MGL. Contact Skills Predicting Tackle-Breaks in Rugby Union.

Int J Sports Sci Coach 2009; 4:535-544.

Hendricks S, Lambert MI. Tackling in Rugby: Coaching Strategies for Effective
Technique and Injury Prevention. Int J Sports Sci Coach 2010; 5:117-135.

Fuller CW, Drawer S. The application of risk management in sport. Sports Med 2004;
34:349-356.

Brown JC, Verhagen E, Viljoen W, et al. The incidence and severity of injuries at the
2011 South African Rugby Union (SARU) Youth Week tournaments. South African J
Sports Med 2012; 24:49-54.

Fuller CW, Brooks JHM, Cancea RJ, et al. Contact events in rugby union and their
propensity to cause injury. Br J Sports Med 2007; 41:862-867.

Quarrie KL, Hopkins WG. Tackle Injuries in Professional Rugby Union. Am J Sports

Med 2008; 36:1705-1716.

10. Fuller CW, Ashton T, Brooks JHM, et al. Injury risks associated with tackling in rugby

union. Br J Sports Med 2010; 44:159-167.

22

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 44 of 54

"salIfojouyoal Jejiwis pue ‘Buiuresy |y ‘Buluiw elep pue 1Xxa1 01 pale|al sasn 1o Buipnjoul ‘1ybliAdod Aq paloaloid

* Jooyasaboysnwselq
V11-739 wswuedsq 1e 5202 ‘22 AN uo /wodwg usdolwa//:diy woly papeojumod +T0Z 1snbny ZT uo 955500-T0Z-uadolwa/9eTT 0T Se paysiignd 1si1y :uadO rING


http://bmjopen.bmj.com/

Page 45 of 54

©CoO~NOUTA,WNPE

556

557

558

559

560

561

562

563
564
565
566
567
568
569
570
571
572
573
574
575
576 ‘
577
578
579
580 ‘
581

582 ‘

BMJ Open

40-11. Roberts SP, Trewartha G, England M, et al. Collapsed scrums and collision

tackles: what is the injury risk? Br J Sports Med 2014; 0:1-6.

12, Best J.P., McIntosh A.S., Savage T.N. Rugby World Cup 2003 injury

surveillance project. Br J Sports Med 2005; 39:812-817.

42:13. Palmer-Green DS, Stokes KA, Fuller CW, et al. Match Injuries in English

14.

15.

16.

17.

18.

19.

20.

21.

Youth Academy and Schools Rugby Union. Am J Sports Med 2013; 41:749-755.

Mcintosh AS, Savage TN, McCrory P, et al. Tackle Characteristics and Injury in a
Cross Section of Rugby Union Football. Med Sci Sports Exerc 2010; 42:977-984.
Viljoen W, Patricios J. BokSmart - implementing a National Rugby Safety
Programme. Br J Sports Med 2012; 46:692—-693.

Fuller CW, Molloy MG, Bagate C. Consensus statement on injury definitions and data
collection procedures for studies of injuries in rugby union. Br J Sports Med 2007;
41:328-331.

Knowles SB, Marshall SW, Guskiewicz KM. Issues in estimating Risks and Rates in
Sports Injury Research. J Athl Train 2006; 41:207-215.

Verhagen E, van Mechelen W. Sports Injury Research, Oxford: Oxford University
Press, 2010.

VRP Injury Software. Available at: http://www.iprc.unc.edu/
sportsinjurystatistics.shtml Injury Prevention Research Center. University of North
Carolina. Accessed 10 Oct 2013. ?22?

Sparks JP. Rugby football injuries, 1980-1983. Br J Sports Med 1985; 19:71-75.
Lee AJ, Garraway WM. Epidemiological comparison of injuries in school and senior

club rugby. Br J Sports Med 1996; 30:213-217.

22. Nathan M, Goedeke R, Noakes TD. The incidence and nature of rugby injuries

experienced at one school during the 1982 rugby season. S Afr Med J 1983; 64:132-

137.

23

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

‘salIfojouyoal Jejiwis pue ‘Buiureny |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn 1o Buipnjoul ‘1ybliAdoo Aq paloaloid

* Jooyoasaboysnwselq
V11-739 wswuedsq 1e 5202 ‘2z AN uo /wod(wqg usdolway/:diy woly papeojumod +T0Z 1shbny ZT uo 955500-T0Z-uadolwa/9eTT 0T Se paysiignd 1si1y :uadO CING


http://bmjopen.bmj.com/

©CoO~NOUITA,WNPE

583

584

585

586

587

588

589

590

591

592

593

594

595

596

597

598

599

600

601

602

603

604

605

606

607

608

609

610

22—

BMJ Open

23. Nicol A, Pollock A, Kirkwood G, et al. Rugby union injuries in Scottish schools. J

Public Health 2010; 33:256-261.

23.24. Vilioen W, Treu P, Swart B. SA Rugby BokSmart: Safe and Effective

Techniques in Rugby - Practical Guidelines. Available at:
http://www.sarugby.co.za/boksmart/pdf/BokSmart%20-

%20Safe%20Rugby%20Techniques%20Practical%20guidelines.pdf.2009. Accessed

23 May 2012.

26-25. Gabbett TJ. Influence of fatigue on tackling technique in rugby league

players. J Strength Cond Res 2008; 22:625-632.

27-26.  Gabbett TJ. Physiological and Anthropometric Correlates of Tackling Ability in
Rugby League Players. J Strength Cond Res 2009; 23:540-548.

28.27.  Hendricks S, Jordaan E, Lambert MI. Attitude and behaviour of junior rugby
union players towards tackling during training and match play. Safety Sci 2012;
50:266-284.

29.28.  King D, Hume PA, Clark T. Nature of Tackles That Result in Injury in
Professional Rugby League. Res Sports Med 2012; 20:86-104.

230.29.  Garraway WM, Lee AJ, Macleod DAD, et al. Factors influencing tackle
injuries in rugby union football. Br J Sports Med 1999; 33:37-41.

34:30.  Balague N, Torrents C, Hristovski R, et al. Overview of complex systems in
sport. Journal of Systems Science and Complexity 2013; 26:4-13.

24

«—

Page 46 of

54

Nl ‘[ Formatted: No bullets or numbering

o} Buipnjoul ‘1ybliAdoo Aq paloaloid

-#T0Z-uadolwa/9eTT 0T sepaysiignd isiy :usdo (NG

~ ~ 7| Formatted: Indent: Left: 0.25",
numbering

=
No bulﬁts [¢]
@

/.27 U0 965500

| - /[ Formatted: No underline

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

* Jooyosaboysnwselq

‘sa1bojouyoa) Jejiwis pue ‘Buluresy |y ‘Buiuiw eyep pue jxa] 0} pale|al s
v171-Z39 wawiredaq 1e 520z ‘zg Aeiy uo /woo [wg uadolwgy/:dny woly papeojumod 1oz Isnbn


http://bmjopen.bmj.com/

Page 47 of 54 BMJ Open

1 ©
5 g
3 H
4 =}
5 =
6 . . , @
7 611 32:31. Emery C.A. Injury Prevention and Future Research. Med Sport Sci 2005; =
O
g 612 48:179-200. a3
(9]
10 613 e
T
11 3 o
12 614 T o
13 ® B
14 615 E §
15
616 g 2
16 § S
17 617 s 3
18 ESS
19 618 - B
3 ¢
21 e s &
o (63}
22 2 g
620 - 2
23 S S
24 621 2 5
25 o >
26 622 5 @
27 p 0%
2 62 e
29 624 SG &
: .
2 625 %’2 5
33 626 o 38
34 SS9
o
35 627 R
36 S S
37 628 & 3
> ©
38 629 = =
39 > 5‘
40 630 = =
41 & 3
42 631 2
o
a3 632 0 2
44 3 3
45 = 3
46 O3 p=
47 34 S =z
48 3 &
49 635 8 N
50 o N
51 636 S
(3]
52
53 637 %
[}
54 e
638
55 %
56 25 o)
57 =
58 @
59 t|
60 ~

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

O©CoO~NOUTA,WDNPE

639

| Under-13 Craven

BMJ Open

Table 1. Tournament details, 2011 vs. 2012.

Under-16 Grant  Under-18 Academy

Week Khomo Week Week Week

Under-18 Craven

Page 48 of 54

Yeér

2011 2012 2011 2012 2011 2012 2011 2012 | Formatted Table

Tea
Mat|
Mat|

(min

Toul

ms 18 18 18 20 26 26 20 20
ches 36 36 27 30 39 39 30 29

ch time 40
utes)

40 60 60 70 70 70 70

—_— e i

TM, TM, TM, TM; { Formatted: Space Before: 12 pt

rnament M MR, MM M,M,R,M M,M,R,M

stru

Exp

R, M

LASEALY

cture

psure time 720 720 810 900 1365 1365 1050 1015

(hours)

640

641

642

M — match day, R — rest day, TM — tournament match day

| - /[ Formatted: Font: Bold

643

644

645

Under-13-Craven

Under-16-Grant
Khomo Week
201 2042

:
2

g

47 TL tac

48
49
50

51

> R 8 &8 8 &
& & 8 & 8 &
> 3B & &
~ & B R & &
& & & 8
L8 ¥ F R

S

RO = =

52
53
54
55
56
57
58
59
60

646

647

26

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

* |ooyosaboysnuwses
V17-Z39 wawiredaq e GzZoz ‘2Z Aey uo /woo [wa uadolway/:dny woiy papeojumod +T0Z IsnBny ZT uo 966500-7T0Z-uadolwa/9eTT OT-Se paysiignd 1si1) :uado NG

'salbojouyoal Jejiwis pue ‘Bulurel) |y ‘Buluiw erep pue 1xal 01 parelel sasn o} Buipnjoul|‘1ybiuAdoo Ag paloaloid


http://bmjopen.bmj.com/

Page 49 of 54 BMJ Open

1 ©
> g
3 <
4 5
5 =
6 . . . a
7 648 | Table 2. ‘Overall’ and ‘time-loss’ tackle-related injury rates occurring in the four South ©
O
g 649 | African Rugby Union (SARU) Youth Week tournaments, 2011 vs. 2012. §
(9]
10 T o
11 Under-13 Craven Under-16 Grant Under-18 Academy Under-18 Craven 3 O
12 Week Khomo Week Week Week T o
13 Year 2011 2012 2011 2012 011 2012 2011 2012 g =
140verall tackle injuries (n) 21 36 20 33 47 44 25 34 — g
15 < O
16 Qverall injury rate  29.2 50.0 24.7 36.7 344 32.2 23.8 8815 § %-
2 < 3
17 16.8 - 3.7 - 13.9 - 24.2 - 24.6 - 22.7 - 14.5 - 22.2 - =) %
18 > N
965% Cl GAN(S]
19 T 41.6 66.3 35.5 49.2 44.3 41.8 33.1 44.8 s 5
20 2 o
21 TL tackle injuries (n) 9 16 8 13 2 13 11 9 5 @
22 a2 4
Q &
23 TIL injury rate 12.5 22.2 99 14.4 18.3 9.5 10.5 8.9 3 9
24 =
25 4.3 - 11.3 - 3.0 - 6.6 - 11.1 - 4.3 - 4.3 - 3.1- § ;
26 95% CI =
20.7 33.1 16.7 22.3 255 14.7 16.7 14.7 @© m‘g
28 RN
650 230
29 cch
—_n
30 229
37 651 | Injury rate per 1000 exposure hours; 95% Cl — 95% confidence intervals; TL — time- X80 g
32 S35
652 | loss 295
33 £3 g2
34 653 5 =8
35 3 3
36 654 = 3
37 e
38 655 > 5
28 656  Figure legend: %- g_
= o
41 457 @ 3
42 2 5
43 658 Fig.1. (a) A comparison of injury rate (* 95%ClIs) of ‘overall’ tackle-related injuries : =
44 3 o
45 659  (including ‘time-loss’ injuries) at each South African Rugby Union (SARU) % g
jg 660 tournament in 2011 (white bars) and 2012 (shaded bars), and (b) a comparison of § S
> <
jg 661  injury rate (£ 95%Cls) of tackle-related ‘time-loss’ injuries between each South 5 ‘E
o
a N
50 662 African Rugby Union (SARU) tournament in 2011 (white bars) and 2012 (shaded g' N
51 TR
52 663  bars). (CW13 — under-13 Craven Week; GK16 — under-16 Grant Khomo Week; AW18 — g'
53 @)
54 664 | under-18 Academy Week; CW18 — under-18 Craven Week) 3
Q
55 =
56 27 3
57 =4
58 @
59 ]
60 5
>

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

Page 50 of 54

BMJ Open

BMJ Open: firstpublished as 10.1136/bmjopen-2014-005556 on 12 August 2014. Downloaded from http://bmjopen.bmj.com/ on May 22, 2025 at Department GEZ-LTA
Erasmushogeschool .
Protected by copyright, including for uses related to text and data mining, Al training, and similar technologies.

<+- -~ 7| Formatted: Right: 0.07", Line spacing:
Double

28

665

o
o
o

667

ANMITON OO0

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml


http://bmjopen.bmj.com/

Page 51 of 54

©CoOoO~NOUTA,WNPE

BMJ Open

701
1 Overall 2011

o 60
S = Overall 2012
o o
- g 50
|
g.ﬁ 40
g5
S o 304
= 9
£F & 204
20
£ 10+

0

Cw13 GK16 AW18 CWwW18

Fig.1. (a) A comparison of injury rate (£ 95%CIs) of ‘overall’ tackle-related injuries (including ‘time-loss’
injuries) at each South African Rugby Union (SARU) tournament in 2011 (white bars) and 2012 (shaded
bars). (CW13 - under-13 Craven Week; GK16 - under-16 Grant Khomo Week; AW18 - under-18 Academy
Week; CW18 - under-18 Craven Week)
181x90mm (300 x 300 DPI)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwselq
Vv11-739 wswuedsq 1e 5202 ‘2z AN uo /wodwg usdolway/:diy woly papeojumod +T0Z 1snbny ZT uo 955500-T0Z-uadolwa/9eTT 0T Se paysiignd 1si1f :uadO NG


http://bmjopen.bmj.com/

©CoOoO~NOUTA,WNPE

BMJ Open

35+
T 1 Time-loss 2011
8 » %7 3 Time-loss 2012
= ‘g 25
O = ]
e~ 204
o 2
® 7 15
o It
£ 5

Cw13 GK16 AW18 CW18

Fig.1. (b) A comparison of injury rate (£ 95%CIs) of tackle-related ‘time-loss’ injuries between each South
African Rugby Union (SARU) tournament in 2011 (white bars) and 2012 (shaded bars). (CW13 - under-13
Craven Week; GK16 - under-16 Grant Khomo Week; AW18 - under-18 Academy Week; CW18 - under-18
Craven Week)
220x106mm (300 x 300 DPI)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Page 52 of 54

'salIfojouyoal Jejiwis pue ‘Buiuresy |v ‘Buluiw elep pue 1Xa1 01 pale|al sasn Joj Buipnjoul ‘1ybliAdoo Aq paloalold

* Jooyoasaboysnwselq
Vv11-739 wswuedsq 1e 5202 ‘2z AN uo /wodwg usdolway/:diy woly papeojumod +T0Z 1snbny ZT uo 955500-T0Z-uadolwa/9eTT 0T Se paysiignd 1si1f :uadO NG


http://bmjopen.bmj.com/

Page 53 of 54

©CoO~NOUITA,WNPE

e
[Ny

ADDBADIMDIPDEDIMDDOWWWWWWWWWNDNNNNNNNNNRERRERRPERERRER
~NOUBRARWNRPOOONOOPRWNRPOOONOUIAWNRPOOONOOOUIAWN

48

N
o]

BMJ Open

STROBE 2007 (v4) Statement—Checklist of items that should be included in reports of cohort studies

. . It q

Section/Topic #em Recommendation Reported on page #

Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 1
(b) Provide in the abstract an informative and balanced summary of what was done and what was found 2-3

Introduction

Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 4
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Methods
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Setting Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data 5-6,9
collection

Participants 6 (a) Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up 5-6
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applicable

Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe 6-7

measurement comparability of assessment methods if there is more than one group

Bias 9 Describe any efforts to address potential sources of bias N/A

Study size 10 Explain how the study size was arrived at N/A

Quantitative variables 11 Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and
why

Statistical methods 12 | (a) Describe all statistical methods, including those used to control for confounding 7-9
(b) Describe any methods used to examine subgroups and interactions N/A
(c) Explain how missing data were addressed N/A
(d) If applicable, explain how loss to follow-up was addressed N/A
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Participants 13* | (a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed 9
eligible, included in the study, completing follow-up, and analysed
(b) Give reasons for non-participation at each stage N/A
(c) Consider use of a flow diagram
Descriptive data 14* | (a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential 5,9
confounders
(b) Indicate number of participants with missing data for each variable of interest N/A
(c) Summarise follow-up time (eg, average and total amount) N/A
Outcome data 15* | Report numbers of outcome events or summary measures over time 9
Main results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence 9-12
interval). Make clear which confounders were adjusted for and why they were included
(b) Report category boundaries when continuous variables were categorized
(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses N/A
Discussion
Key results 18 | Summarise key results with reference to study objectives 12-14
Limitations
Interpretation 20 | Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from 12-16
similar studies, and other relevant evidence
Generalisability 21 Discuss the generalisability (external validity) of the study results 15
Other information
Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on 17
which the present article is based

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE

checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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