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ABSTRACT

Objective This study describes the incidence, severity
and burden of match injuries in schoolboy rugby union

in England, across three age groups: under-13 (U13),
under-15 (U15) and under-18 (U18).

Methods Data regarding 574 24-hour time-loss match
injuries and 18485 player-hours of match exposure were
collected from a total of 35 schools (66 teams) in the
2017/18,2018/19 and 2019/20 seasons. Injury incidence
(injuries/1000 hours), severity (mean and median days
lost) and burden (days lost/1000 hours) were calculated for
each age group, injury region, event, playing position and
match period and were compared using Z scores.
Results The U18 age group had a significantly higher
injury incidence (34.6 injuries/1000 hours, 95% ClI
31.5t0 38.1) and burden (941 days/1000 hours, 95%

Cl 856 to 1035) than both the U13 (incidence=20.7
injuries/1000 hours, 95% CI 14.1 t0 30.3, p=0.03;
burden=477 days lost/1000 hours, 95% Cl 325 to 701,
p<0.01) and U15 (incidence=24.6 injuries/1000 hours,
95% Cl 20.6 to 29.5, p<0.01; burden=602 days
lost/1000 hours, 95% Cl 503to 721, p<0.01) age groups,
but no significant differences were found between the
U13 and U15 age groups. Contact events accounted for
87% of known injury events, with the tackle responsible
for 52% (U13), 48% (U15) and 62% (U18) of all injuries.
Concussion was the most common injury type in all

age groups (U13=4.8 injuries/1000 hours; U15=6.4
injuries/1000 hours; U18=9.2 injuries/1000 hours), but
the incidence was not significantly different between age
groups.

Conclusion Injury incidence and burden was higher in
U18 than U13 and U15 age groups. Concussions and the
tackle are priority areas at all age groups and should be
the focus of injury prevention strategies.

INTRODUCTION

Rugby union (henceforth rugby) is one of the
most popular sports played by young people
in England,' but has been under increasing
scrutiny due to the potential for injury.? At the
professional level, injuries in rugby have been
researched extensively, demonstrating that it
has one of the highest injury incidences of all
team sportsg; however, due to differences in
player physique, game speed and laws of the
game, these findings cannot be applied to the
youth population.*

2% Simon P Roberts,"? Carly D McKay,

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Injury incidence increases with both age and playing
level.

= To date, there has been no comparison of different
age groups within an English schoolboy setting.

WHAT THIS STUDY ADDS

= Injury incidence and burden is significantly higher at
under-18 than at under-13 and under-15.

= The tackle is responsible for the most injuries at all
age groups.

= Concussion is the most common injury type at all
age groups.

HOW MIGHT THIS STUDY AFFECT RESEARCH,
PRACTICE OR POLICY

= The findings indicate that the focus of injury pre-
vention strategies should be on concussion and the
tackle.

= The findings highlight the need to understand the
nature of specific game events and their propensity
to cause injury.

Studies have described injuries in youth
rugby populations, with under-18 (UI18)
schoolboy rugby players in England reported
to have an injury incidence of 35 inju-
ries/l()OOhours,5 U18 schoolboys in Ireland
an incidence of 29 injuries/1000hours and
subelite under-19 players in England an inci-
dence of 34 injuries/lOOOhours.6 All three
studies found that, within the same age group,
a higher playing level was associated with an
increased risk of injury.

A systematic review of rugby-related injuries
found a clear association between increasing
age and a higher injury incidence, but there
were wide variations in the definitions and
methodologies used.” Much of the research
in a youth setting has focused on players in
the oldest youth age group (U18), with less
attention on younger age groups. In England,
players aged 14—18years were reported to have
an injury incidence of 30 injuries/1000 hours,
but the rates in different age groups were not
described.® Using rugby-related insurance
claims in New Zealand, it was found that
players aged 7-12years had a 9% chance of
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Table 1 Schools and teams providing epidemiological data

Under-13 Under-15 Under-18 Overall
Season Schools, n Teams, n Schools, n Teams, n Schools, n Teams, n Schools, n Teams, n
2017/18 8 9 11 12 17 18 19 39
2018/19 3 3 9 9 14 15 16 27
2019/20 4 4 10 10 20 22 21 36
Overall 12 13 20 20 30 33 35 66

making a claim due to injury during a season, compared
with a 36% chance in players aged 13-17years.’ In English
youth rugby, there are differences between age groups in
relation to length of matches (under-13 (U13): 50 min;
under-15 (U15): 60 min; U18: 70 min), number of players
(U13:13; U15/18: 15), maximum pitch size (U13: 90x60
m; U15/18: 100x70 m), players permitted in the scrum
(U13: 6; Ul5/18: 8) and laws regarding lineouts (U13:
none; Ul5: uncontested; U18: contested) and maximum
tackle height (U18: armpit; U15/18: shoulder)."

It is important that injuries are investigated to inform
population-specific and context-specific injury preven-
tion strategies. This study describes and compares the
incidence, severity and burden of match injuries in U13,
U1b and U18 schoolboy rugby union players in England.

METHODS

This was a prospective cohort study, describing rugby-
related injuries in English secondary schools (ages 11-18
years). In total, 102 team-seasons of data were collected
from 66 different teams, across 35 schools (state: n=10;
independent: n=25) (table 1).

Recruitment and participants

This study was conducted over three rugby seasons
(2017/18 to 2019/20). Each season ran from September
until April, with the majority of Ul5 and Ul8 matches
being played between September and December. Email
invitations were sent to 85 schools in 2017/18, 164
schools in 2018/19 and 278 schools in 2019/20. There
was no limit to the number of teams each school could
include, but only boys’ teams in the U13, Ul5 and U18
age groups were eligible for inclusion. Information sheets
and consent forms were sent to schools electronically.

Variables

Methods are in line with the consensus statement on
injury definitions and data collection procedures for
studies of injury in rugby union."" A 24-hour time-loss
definition was used, where injuries were recorded if a
player was unable to take a full part in training or match
play for >24 hours from midnight at the end of the day
that the injury was sustained. Match exposure was classi-
fied as play between teams from different schools and was
calculated by multiplying the length of the match (U13:
0.83 hours; U15: 1 hour; U18: 1.17 hours) by the number
of players (U13: 13; U15/18: 15).

Data collection

A project co-ordinator, normally a coach or therapist, was
nominated by each school. To ensure that theyunderstood
the data collection process, they received instructions
from a member of the research team. They collected
information on the team (squad list, age group), their
matches (date, match duration, opponent, outcome) and
match injuries (date, return to play date, match quarter,
playing position, event, site, type), returning this via a
secure electronic link. After submitting data, feedback
was provided and clarifications requested, if required.

Patient and public involvement

Patients and/or the public were not involved in the
design, or conduct, or reporting, or dissemination plans
of this research.

Equity, diversity and inclusion

Our author team consisted of one woman and four men
with experience ranging from junior researchers through
to experienced principal investigators. While both state-
funded and private schools were invited to participate,
the majority of schools volunteering to take part were
private schools.

Statistical analysis

Injury incidence was calculated as the number of inju-
ries per 1000 player-hours (injuries/1000hours). Injury
severity was the number of full days that elapsed from the
date of injury until the date of the player’s return to full
participation in team training and availability for match
selection. Injury burden was calculated by multiplying
mean injury severity by injury incidence,'? giving days lost
per 1000 player-hours (days lost/1000 hours).

To allow for comparison with other studies, a 7-day
time-loss injury incidence was also calculated. Injuries
with unknown or estimated days-lost were included
when calculating incidence, but excluded for severity
and burden calculations. Injury severity was grouped
into categories."' Specific injury sites were grouped
into regions: head and neck (head, neck), upper limb
(shoulder, upper arm, elbow, forearm, wrist and hand),
torso (chest, trunk and abdomen, thoracic spine, lumbar
spine) and lower limb (hip and groin, pelvis and buttock,
thigh, knee, lower leg, ankle, foot).

Analysis was conducted in Microsoft Excel and on IBM
SPSS Statistics V.25. Injury incidence and burden were
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Table 2 An overview of the injury incidence, severity and burden for each age group

Under-13 Under-15 Under-18
Injuries, n 26 119 429
Exposure, hours 1259 4834 12393
Incidence, injuries/1000 hours (95% CI) 20.7 (14.1 to0 30.3) 24.6 (20.6 to 29.5) 34.6 (31.5 to 38.1)%°
Severity, mean days (95% CI) 23 (14 to0 32) 25 (20 to 29) 27 (24 to 30)
Severity, median days (IQR) 20 (6 to 35) 20 (7 to 34) 22 (10 to 34)

Burden, days lost/1000 hours (95% CI)

477 (325 to 701)

602 (503 to 721) 941 (856 to 1035)*°

Bold events were compared across age groups. Significant differences are denoted by: 3, vs U13; 5, vs U15.

calculated with 95% Poisson ClIs. The log of the rate
ratio was used to calculate Z scores, with the assumption
of normality of the data. Z scores with corresponding p
values were used to compare injury incidence and burden
within (regions, events, playing positions and match
periods) and between (U13 vs U15; U13 vs U18; U15 vs
Ul8) age groups. When making three or less compari-
sons, a Bonferroni correction'® was used to minimise the
chance of type 1 error. Where more than three compar-
isons were made, a Holm-Bonferroni correction' ? was
used to minimise the risk of type 2 error.

Mean severity was calculated with 95% CIs and median
severity with an IQR. Mean severity was compared using
a two-tailed independent t-test with a Bonferroni correc-
tion,'? and median severity was compared using analysis
of variance. P values <0.05 were considered statistically
significant.

RESULTS

In total, 18485 match player-hours (U13: 1259 player-
hours; U15: 4834 player-hours; U18: 12393 player-hours)
and 574 match injuries (U13: n=26; Ul5: n=119; U18:
n=429) were collected (table 2).

Incidence

The UI8 age group had a significantly higher injury
incidence (34.6/1000hours, 95% CI 31.5 to 38.1) than
both the U13 (20.7/1000hours, 95% CI 14.1 to 30.3,
p=0.03) and U15 (24.6/1000 hours, 95% CI 20.6 to 29.5,
p<0.01) age groups, but U13 and U1b5 were not different
(table 2). The incidence reflects one injury per team
every 4.5 matches at U13, every 2.7 matches at U15 and

every 1.7 matches at Ul8. Incidence for 7-day time-loss
injuries was 15.1/1000 hours (n=19; 95% CI 9.6 to 23.7)
at U13, 14.5/1000 hours (n=70; 95% CI 11.5 to 18.3) at
U15 and 22.2/1000 hours (n=275; 95% CI 19.7 to 25.0)
at U18.

Severity

Mean severity of injuries was not different between age
groups (table 2). The most common severity category
(table 3) was 8-28days for all age groups (U13=38%;
U15=35%; U18=35%).

Burden

Burden was significantly greater in the Ul8 age group
(941 days/1000hours, 95% CI 856 to 1035) than both
the U13 (477 days/1000hours, 95% CI 325 to 701,
p<0.01) and U15 (602 days/1000hours, 95% CI 503 to
721, p<0.01) age groups; there were no significant differ-
ences between Ul3 and U1b5 (table 2).

Region

The head was the most common specific site of injury
at all age groups (online supplemental table S1); there
were no significant differences in the incidence of head
and neck injuries across age groups. At Ul8, both the
head and neck (13.1/1000hours, 95% CI 11.2 to 15.2)
and lower limb (12.2/1000 hours, 95% CI 10.4 to 14.3)
had a significantly higher injury incidence than the
upper limb (7.8/1000 hours, 95% CI 6.4 to 9.6, p<0.01)
and trunk (1.1/1000hours, 95% CI 0.7 to 1.9, p<0.01).
Lower limb injuries at Ul8 had a greater incidence
(12.2/1000hours, 95% CI 10.4 to 14.3) and burden

Table 3 Injury severity categories for each age group
Under-13 Under-15 Under-18
Incidence, Incidence, Incidence,
injuries/1000 hours injuries/1000 hours injuries/1000 hours
Injuries, n (%) (95% CI) Injuries, n (%)  (95% CI) Injuries, n (%)  (95% CI)
1-7days 7(27) 5.6 (2.7 to 11.7) 25 (21) 5.2(8.5t07.7) 71 (17) 5.7(4.5t07.2)
8-28days 10 (38) 7.9 (4.31t0 14.8) 42 (35) 8.7 (6.4 to 11.8) 151 (35) 12.2 (10.4 to 14.3)
29-84days 9 (35) 7.1 (8.7t0 13.7) 23 (19) 48(3.2t07.2) 110 (26) 8.9 (7.4 t0 10.7)
>84 days 0 = 5(4) 1.0 (0.4 t0 2.5) 11 (3) 1.0 (0.6 to 1.8)
Unknown 0 — 24 (20) — 86 (20) —

Hancock MV, et al. BMJ Open Sp Ex Med 2024;10:¢001740. doi:10.1136/bmjsem-2023-001740 3

"1ybuAdoo Ag paiaaiold "alIysiaisaano|n
jo Aussaniun 1e 20z ‘9 Areniga uo jwod fwqg wsesuadolwqy/:dny wouy papeojumoq +z0z Areniged T Uo O/ T00-£20Z-Waslwag/9eTT 0T Sk paysiignd 1s.1y :paiy 218x3 Hods usdO NG


https://dx.doi.org/10.1136/bmjsem-2023-001740
http://bmjopensem.bmj.com/

(330 days/1000hours, 95% CI 281 to 387) than at Ul5
(incidence=6.2/1000 hours, 95% CI 4.3 to 8.9, p<0.01;
burden=149 days/1000 hours, 95% CI 104 to 213, p<0.01)
(table 4). Incidence, severity and burden for specific
body sites and injury types are provided in online supple-
mental table SI.

Event

Contact events accounted for 87% (n=20), 88% (n=93)
and 87% (n=324) of known injury types at Ul3, Ulb
and UlS8, respectively, with the tackle responsible for
52% (U13), 48% (U15) and 62% (U18) of all injuries.
The tackle had a significantly higher injury incidence at
U18 (18.7/1000 hours, 95% CI 16.5 to 21.3) than at U15
(10.6/1000 hours, 95% CI 8.0 to 13.9, p<0.01). Burden
of tackle injuries was also significantly greater at Ul8
(637 days/1000 hours, 95% CI 560 to 725) than at U13
(294 days/1000 hours, 95% CI 167 to 518, p=0.03) and
U15 (352 days/1000hours, 95% CI 267 to 463, p<0.01)
(table 4).

Compared with all other injury events, the tackle had a
higher injury incidence at U15 (10.6/1000 hours, 95% CI
8.0 to 13.9, p<0.01) and U18 (18.7/1000 hours, 95% CI
16.5 to 21.3, p<0.01) and a greater injury burden at U13
(294 days/1000 hours, 95% CI 167 to 518, p<0.05), U15
(352 days/1000 hours, 95% CI 267 to 463, p<0.01) and
U18 (637 days/1000 hours, 95% CI 560 to 725, p<0.01).

Playing position

There were no significant differences in injury incidence
or burden between forwards and backs within any age
group, however U18 forwards had a significantly higher
burden (911 days/1000hours, 95% CI 798 to 1041) than
that of U15 forwards (559 days/1000hours, 95% CI 434
to 721) (p<0.01) (table 4).

Match period

At Ul5, the incidence and burden were higher in the
second half (incidence=25.2/1000hours, 95% CI 19.6
to 32.4; burden=563days/1000hours, 95% CI 438 to
724) than the first (incidence=12.8/1000hours, 95%
CI 9.0 to 18.2, p<0.01; burden=298days/1000hours,
95% CI 210 to 424, p<0.01 (table 4). At both Ulb
and U18, Q3 (U15=29.0/1000hours, 95% CI 20.8
to 40.3; U18=29.0/1000hours, 95% CI 23.6 to 35.7)
had a significantly higher injury incidence than QI
(U15=8.3/1000hours, 95% CI 4.5 to 15.4, p<0.01;
U18=17.4/1000 hours, 95% CI 13.3 to 22.8, p=0.02).

Concussion

Concussions accounted for 23% of all recorded inju-
ries at Ul3 (n=6; 4.8/1000hours, 95% CI 2.1 to 10.6),
26% at Ul5 (n=31; 6.4/1000 hours, 95% CI 4.5 to 9.1)
and 27% at U18 (n=114; 9.2/1000hours, 95% CI 7.7 to
11.1). No significant differences were found between age
groups for concussion incidence, although the burden of
concussion injuries was significantly higher at U18 (273
days/1000hours, 95% CI 227 to 328) compared with
Ul5 (162 days/1000 hours, 95% CI 114 to 230, p=0.03).

The incidence and burden of concussions associated
with tackles at U18 was significantly higher than all other
events (p<0.01); the incidence (3.8/1000hours, 95% CI
2.8 to 5.0) and burden (115 days/1000hours, 95% CI
86 to 153) of concussions associated with tackling were
significantly higher (p<0.01) than those of concussions
associated with being tackled (incidence=1.5/1000 hours,
95% CI 0.9 to 2.3; burden=47 days/1000 hours, 95% CI
30 to 75) (table 5).

DISCUSSION

This three-season study builds on previous work within an
English secondary schoolboy setting,”® but is the first to
describe and compare rugby union injuries across three
different age groups. There were three key findings:
(1) the incidence and burden of injury was significantly
higher at Ul8 than Ul3 and Ulb age groups; (2) the
tackle was the event most commonly associated with
injury at all age groups; (3) concussion was the most
common injury type in all age groups.

The injury incidence for U18 players (34.6,/1000 hours)
in this study was similar to that previously reported in
an English and Irish school setting.” ®'® A key finding
is that injury incidence increased with age, in line with
the findings of other studies of youth rugby, including
a systematic review of youth rugby injuries* and a large
study of rugby-related injury insurance claims in New
Zealand.” Tt is possible that, as players mature, increases
in mass, strength and speed produce greater forces
within contact events,'” which may also be increasing in
frequency with age.' It is also possible that players are
playing to a higher standard as they get older; compari-
sons between different levels within the same age group
have shown that a higher level of play has a greater injury
incidence.”'®"

While injury incidence and burden increased signifi-
cantly with age, mean and median severity of injury were
similar in all three age groups. The greater mass, strength
and speed of older players'’ might be expected to result
in more severe injuries, but it is possible that younger
players are managed more conservatively, increasing
their time loss. In contrast, older players may perceive
more pressure and have more of a desire to return to play
sooner, reducing their time loss. It is also possible that
there are differences in the medical resources available
to players of different ages, with more resources for reha-
bilitation available to the older players. Nevertheless, the
findings of this study suggest that it is the greater injury
incidence that is largely responsible for greater injury
burden in older age groups, rather than differences in
severity.

Injury event

The tackle was responsible for the most injuries at all age
groups, which is consistent with previous findings across
all levels of the sport.*>*"™** In professional rugby union,
it was highlighted that most injuries were associated
with the tackle because it was the most common event,
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rather than because it caused the most injuries per event
(propensity).** Currently, the number of contact events
and their propensity to cause injury are unknown within
youth rugby. This should be investigated to determine
whether the greater tackle injury incidence in the older
age group is due to a greater number of tackles during a
match.

Research into tackles within both professional rugby®
and U18 tournament rugby®® found that better tackling
technique was associated with a non-injury outcome.
Technical deficiencies were also linked with an increase
in head contact during a tackle in South African and
New Zealand men’s professional and semi-professional
rugby.”” A review of research into rugby union tackles
concluded that safe tackle technique is effective tech-
nique.” While the U18 age group had the highest overall
and tackle injury incidence, tackling is introduced in the
under-9 age group,'’ so it is important that the develop-
ment of good tackling technique is a focus at all ages.

A high proportion of injuries were to the lower limb
in each age group (U13=38%; U15=25%; U18=35%),
consistent with a meta-analysis of professional rugby
injuries’ and a previous study of schoolboy rugby inju-
ries.” However, in the present study the most common
specific injury site and type within all age groups was the
head and nerve injury, respectively, reflecting the high
incidence of concussion. The U18 concussion incidence
(9.2/1000 hours) was greater than previously reported in
Irish U18 players (6,/1000 hours)'® and English subelite
U18 players (4/1000hours).” The rates which were
found in these two studies were more similar to that seen
in the U13 (4.8/1000hours) and U1l5 (6.4/1000 hours)
age groups in the present study. As these studies were
conducted several years before the current study, it is
possible that concussion awareness improved, resulting
in greater detection and reporting of concussion, which
could explain the difference in concussion incidence.

The prevention of sports injuries is of great importance
for sporting bodies across all levels of participation.?’
In a randomised controlled trial, schoolboy players
who completed England Rugby’s Activate exercise
programme three or more times per week had both a
72% reduction in match injury incidence and a 59%
reduction in concussion injury incidence than players in
a control group.® When combined with the findings of
this study and the knowledge that the tackle is respon-
sible for more concussions than any other contact event,
interventions that focus on tackle technique training,
law change (eg, changes to the legal tackle height) and
player preparation may be more effective at reducing
injury risk than other interventions in this setting. Match
events and characteristics of the tackle at different age
groups should be investigated, to inform population-
specific recommendations.

Limitations
There is a risk of selection bias. Schools that were better
resourced and able to participate in the study were likely

those competing at the higher level of schoolboy rugby.
This is evidenced by the fact that only 10 of the 35 schools
taking partwere state schools, although it should be noted
that these state schools often played fixtures against inde-
pendent schools. Therefore, the findings of this study
may represent more skilled rugby schools within compet-
itive programmes, rather than typical secondary schools
in England and this would likely result in an inflated
injury risk. As many of the schools taking part only had
the staff available to include one team, generally priori-
tising the Ul5 and Ul8 teams, this resulted in a smaller
sample size for the Ul3 age group. The small sample size
in some groups impacted analysis options, including, for
example, the decision to employ Z-scores rather than
Poisson regression. A further limitation is that injuries
with estimated time-loss were removed from the severity
and burden calculations, and since these tended to be
more severe injuries, it is possible that severity is higher
than stated within this study. Due to the requirement for
player anonymity, only team-level data could be collected,
meaning that it was not possible to develop an under-
standing of recurrent injuries or whether players were
varying their playing positions. In addition, clustering
effects were not accounted for in the analysis.

CONCLUSION

The Ul8 age group had a significantly higher injury
incidence and burden than the two younger age groups.
The tackle was associated with the most injuries at all
age groups, however it is not known whether age-related
changes in tackle incidence and burden are because
there are more tackles per game or because individual
tackles are more likely to cause injury. Understanding the
number of contact events within the games at each age
group would enable researchers to identify which events
have the highest propensity for injury. Concussion was
the most common type of injury at all age groups, and
identifying and addressing issues with the tackle may also
reduce the number of concussions.

Twitter Keith A Stokes @drkeithstokes
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