
O

S
u

N
C
a

b

V
c

d

e

f

g

h

a

A
R
R
A
A

K
Y
T
I

1

i
T
a
o
t
r

h
1

Journal of Science and Medicine in Sport 22 (2019) 54–58

Contents lists available at ScienceDirect

Journal  of  Science  and  Medicine  in  Sport

j o ur na l ho me pag e: www.elsev ier .com/ locate / j sams

riginal  research

easonal  time-loss  match  injury  rates  and  burden  in  South  African
nder-16  rugby  teams

icola  Sewrya,∗,  Evert  Verhagena,b,c,  Mike  Lamberta,b, Willem  van  Mechelena,b,d,e,
lint  Readheada,f,  Wayne  Viljoena,f,  James  Browna,g,h

Division of Exercise Science and Sports Medicine, Department of Human Biology, University of Cape Town, South Africa
Amsterdam Collaboration on Health and Safety in Sports, Department of Public and Occupational Health and Amsterdam Public Health Research Institute,
U  University Medical Center, The Netherlands
Australian Centre for Research into Injury in Sport and its Prevention (ACRISP), Federation University Australia, Australia
School of Human Movement and Nutrition Sciences, Faculty of Health and Behavioural Sciences, University of Queensland, Australia
School of Public Health, Physiotherapy and Population Sciences, University College Dublin, Ireland
South African Rugby Union, South Africa
Institute of Sport and Exercise Medicine, Faculty of Medicine and Health Sciences, Stellenbosch University, South Africa
International Olympic Committee (IOC) Research Centre, South Africa

 r  t  i  c  l e  i  n  f  o

rticle history:
eceived 29 November 2017
eceived in revised form 22 May  2018
ccepted 11 June 2018
vailable online 19 June 2018

eywords:
outh
eam sport
njury and prevention

a  b  s  t  r  a  c  t

Objectives:  Youth  rugby  union  is  a popular  sport  with  a high  injury  incidence  density  (IID)  and  burden.
This  high  risk  has called  for further  research  into  the  factors  affecting  the injuries  in youth  rugby.  The  aim
of  the  study  was  to analyse  time-loss  IID and burden  in  multiple  schoolboy  rugby  teams  over  a  season
and  the  potential  factors  associated  with  injury.
Design: Prospective  cohort
Methods:  All  time-loss  injuries  were  recorded  from  three  schools  for the whole  season.  Overall  IID  and
injury  burden  were  calculated,  as well  as  for injury  event,  type,  location  and  the match  quarter  in  which
they  occurred  and  Poisson  regression  analyses  were  performed  to determine  differences.
Results:  IID  was  28.8  (18.9–38.6)  injuries  per  1000  player  hours  over  the  season,  with  an  injury  burden  of
379.2  (343.6–414.9)  days  lost  per  1000  player  hours.  The  ball-carrier  had  a significantly  higher  IID  (11.3
(5.2–17.5)  per  1000  player  hours)  compared  to other  events,  and  the  joint  (non-bone)/ligament  injuries
were  the  most  common  (IID  of  12.2  (5.8–18.6)  per  1000  player  hours)  and severe  type  of  injury  (burden

of  172.6  (148.5–196.6)  days  lost  per  1000  player  hours).
Conclusions:  The  IID was  similar  to previous  youth  rugby  studies,  however  the  injury  burden  was  much
lower. The  South  African  youth  cohort  showed  similar  factors  associated  with  injury for  inciting  event
(the tackle)  and  injury  type  (joint  (non-bone)/ligament)  and  location  (lower  limb)  as  seen  in  other  studies
in both  youth  and  senior  players.

© 2018 Sports  Medicine  Australia.  Published  by  Elsevier  Ltd.  All  rights  reserved.
. Introduction

Rugby union (hence referred to as ‘rugby’) is a form of organ-
sed physical activity and has become a popular sport worldwide.
here are estimated to be 8.5 million participants worldwide, with
pproximately 468 000 of those players being in South Africa (as

f the end of 2016).1 Rugby is associated with higher injury rates
han many other sports.2 The injury incidence density (IID) has been
eported as 81 (95% CI 63–105) injuries per 1000 match hours in

∗ Corresponding author.
E-mail address: nicolasewry@hotmail.com (N. Sewry).

ttps://doi.org/10.1016/j.jsams.2018.06.007
440-2440/© 2018 Sports Medicine Australia. Published by Elsevier Ltd. All rights reserve
senior players,3 35 injuries per 1000 match hours (95% CI 29–41) in
English youth competitions,4 and 22 injuries per 1000 player hours
(95% CI 20–25) reported in South African youth tournaments.5 Fur-
thermore, the injury burden (a product of injury incidence and time
lost from sport) resulting from rugby injuries has continued to rise
in European populations.4,6

A key population to understand more about is South African
youth rugby over a regular season. Whilst South African
youth tournament injury rates and injury burden have been

thoroughly investigated during highly competitive week-long
tournaments,5,7–12 this is a different environment compared to
season-long cohorts. One study has investigated a single youth
rugby team in South Africa over one season, and found an alarm-

d.
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ngly high IID for this team, warranting the need for more seasonal
outh rugby data to investigate the circumstances of injury.13

Therefore, a more comprehensive, multiple school and team
rospective study is needed to determine a more accurate repre-
entation of IID and injury burden in this population. Such studies
ould contribute to a better understanding of the real injury bur-
en and aetiology of injuries in South African youth rugby, which
ould optimise injury prevention programmes for this population.

Under-16 rugby players are thought to be a vulnerable group, as
he disparity in size and ability within this age group is larger, with
layers ranging from pre-pubescent, pubescent to post-pubescent,
ompared to older cohorts where maturation would be achieved.14

his disparity in development could lead to an increased injury risk,
nd therefore the injury profiles of under-16 youth players need to
e explored further.

Multiple factors are related to the aetiology of rugby injuries,
nd have been investigated in both the youth and in seniors.3,4,15–17

he tackle event has the highest injury incidence and the lower limb
as the site most commonly injured.3,17 However, in the South
frican youth cohort further insight into variables that describe the
ature of these rugby injuries over a season need to be assessed.

Therefore, the primary aim of this study was to determine the
ime-loss match IID and injury burden of under-16 schoolboy rugby
layers in South Africa. A secondary aim was to investigate poten-
ial factors related to injury incidence density and injury burden in
hese players.

. Methods

Out of twelve eligible Western Cape schools, a convenience sam-
le of four coaches of four schools were asked to invite their players
o participate in the study. One school declined to participate in the
tudy. All players and their parents/guardians who were willing to
articipate signed written informed consent. Players were able to
ithdraw at any point during the study. The Western Cape Educa-

ion Department and the University of Cape Town Human Research
thics Committee (HREC 850/2015) granted ethical clearance. This
tudy is part of a larger study.18

Injury data collection was performed at the remaining three
chools from the Western Cape region. All three schools were of

 high level, participating in the Western Cape premier league (the
ighest level of competition for schoolboy rugby in the region). The
eason consisted of approximately sixteen matches for each school,
ith the season extending from April to August 2017. The play-

rs included in the study were from under-16 teams. Each school
ecorded the injuries sustained by their players and the teams were
ontacted on a Monday to send in the injury reports. The injuries
ere recorded using an injury data collection form designed by

outh African (SA) Rugby in accordance with the injury surveil-
ance Consensus Statement19 and which has been used in previous
tudies.7,10 A medical professional confirmed all reported injuries.
nly match time-loss injuries (an injury occurring during a match
hich resulted in a player being absent for more than 24 h of
ormal activity)19 were recorded for this study. All injuries were

ollowed up until the player returned to sport to determine an
ccurate injury severity (minimal 2–3 days; mild 4–7 days; mod-
rate 8–28 days; severe >28 days missed) and injury burden.19

ssociated risk factors were also recorded: injury event (tackle
additionally separated into tackler and ball carrier roles), ruck,
pen play, running, lineout, scrum, maul, kicking); injury type (joint

non-bone)/ligament; central/peripheral nervous system; broken
one/fracture; muscle/tendon; bruise/contusion; laceration; other

njury (unsure)); game quarter (first, second, third or fourth), and;
njury location (head/neck, trunk, upper limb, lower limb). The def-
Fig. 1. Injury incidence density (IID) for injury events during the season. (*signifi-
cantly different to Ball-Carrier; p < 0.05).

initions of each of these factors were in accordance with the injury
surveillance Consensus Statement.19

Player match exposure was  calculated, according to the current
Consensus Statement19:

Exposure = NM × PM × DM

For this equation, NM is the number of matches played, PM is the
number of players per match, (always 15 players, the number of
players on the pitch for one team at any given time), and DM is the
match duration in hours (each match was the standard 60 minutes
for under-16 rugby in South Africa). Exposure was used to deter-
mine the IID per 1000 player match hours and the corresponding
95% Confidence Intervals (95% CI).

Injury burden was  calculated using the following equation19:

Injury Burden = overall mean injury incidence density × mean

absence per injury

Injury burden is expressed as the number of injury days lost per
1000 player hours and 95% CI. Poisson regression analysis, using
IBM SPSS Statistics version 24, was  performed to determine if there
were significant differences between the IID and associated injury
risk factors (phases of play, injury types, game quarters and injury
locations).

3. Results

In the 2017 season there were 33 time-loss match injuries over
1147 exposure hours in total, comprising three schools and six
different teams (130 different players, no players declined partici-
pation). The overall IID for the season was 28.8 (18.9–38.6) injuries
per 1000 player hours.

Of the 33 time-loss injuries, 36% were of minimal severity
(2–3 days missed), however, 12% were severe (>28 days missed).
Overall, the injury burden for the season was  379.2 (343.6–414.9)
days lost per 1000 player hours.

The tackle phase of play was  broken down into tackler and ball-
carrier roles. The ball-carrier had the highest IID of all events, 11.3
(5.2–17.5) per 1000 player hours, with the tackler role (7 (2.1–11.8)
per 1000 player hours) and ruck (4.4 (0.5–8.2) injuries per 1000
player hours) having the next highest IID, respectively. All events,
excepting the tackler role and ruck were significantly lower than
the ball-carrier (Fig. 1). The injury burden of the ball-carrier was
158.4 (135.4–181.4) days lost per 1000 player hours, and the injury

burden for the tackler was 32.0 (21.7–42.4) days lost per 1000
player hours.

Joint (non-bone)/ligament injuries were the most common and
severe, with an IID of 12.2 (5.8–18.6) injuries per 1000 player hours
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Fig. 2. Injury incidence density (IID) and burden for injury type during the sea-
son.  (*both Muscle/Tendon and Bruise/Contusion were significantly different to Joint
(non-bone)/Ligament injuries; p < 0.05).
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ig. 3. Injury incidence density (IID) and burden for injury location during the sea-
on.

nd a burden of 172.6 (148.5–196.6) days lost per 1000 player
ours. The second most common injury type was  that of cen-
ral/peripheral nervous system (CNS/PNS) injuries with an IID of 6.1
1.6–10.6) injuries per 1000 player hours, with a burden of 120.0
99.9–140.0) days lost per 1000 player hours (Fig. 2). It must be
oted that all of the CNS/PNS injuries in this cohort were concus-
ions.

The body location with the highest IID was the lower limb:
13.9 (7.1–20.8) injuries per 1000 player hours), followed by the
pper limb (7.8 (2.7–13.0) injuries per 1000 player hours) and
hen head/neck region (7.0 (2.1–11.8) injuries per 1000 player
ours). The lower limb injuries also had the highest burden of
64.7 (141.3–188.2) days lost per 1000 player hours, whilst the
ead/neck injuries had a higher injury burden than the upper limb,
ith a burden of 122.8 (102.5–143.0) days lost per 1000 player
ours (Fig. 3).

Most injuries occurred in the first quarter of the match, followed
y the fourth and then the third quarter. The first quarter had an
ID of 10.5 (4.5–16.4) injuries per 1000 player hours. The second
uarter had a significantly lower IID (2.6 (0.0–5.6) injuries per 1000
layer hours) compared to the first quarter.

. Discussion

The match IID for a season was 28.8 (18.9–38.6) per 1000 player
ours for under-16 youth rugby players from the three different

chools. This IID is comparable to the ranges of previous European
outh rugby seasonal studies, where the reported IID were between
4–35 injuries per 1000 player hours.4,6,15,17 These results indicate
hat the youth community rugby population of South Africa has an
edicine in Sport 22 (2019) 54–58

IID comparable to European cohorts when comparing overall injury
incidences. These European cohorts were slightly older compared
to the under-16 players included in this South African season-long
study, and the support received at the European schools and the
European competitions is unknown, which could play a role in
the injury rates reported. Moreover, the South African season-long
results are comparable to that of a similarly aged South African
youth tournament population.5 Although the objectives of both
our study and the South African tournament study were similar
to each other, the differences between these cohorts should be
noted.5 While the South African under-16 study is over the regular
season of three schools in one age-group, the youth tournaments
are week-long intense events comprised of the best players from
multiple age groups. In addition, the South African youth tourna-
ment study comprised four years of data. The difference in context
is important, as the players in our study were playing a match once
every week, compared to the tournament study where they played
a match every day or every second day for one week.5 When the
injury data are compared further, this injury burden from our South
African under-16 cohort does not follow a trend comparable to that
of the European cohorts. The injury burden for our study was 379
(344–415) days lost per 1000 player hours, which is much less than
the reported injury burden from Hislop et al. (observed in the con-
trol group of their trial), where the injury burden was 862 days
lost per 1000 player hours.6 Another study conducted in Europe,4

reported that tackling alone was responsible for an injury burden
of 264 days lost per 1000 player hours, compared to 32 days lost per
1000 player hours in our current South African cohort, illustrating
a large discrepancy. In another study performed in youth rugby,
49% of injuries was  classified as severe (>28 days lost), compared
to 12% reported in our study, indicating a disparity in severity of
injuries between the cohorts.15 The injury severity in our South
African cohort is much lower than previous studies of European
players, and could therefore indicate that whilst the injury inci-
dences are similar, the South African youth population has less
severe injuries. Comprehensive injury reporting in our study, com-
pared to other studies, could contribute to the low injury burden
(i.e. to more injuries of a lower severity), where other studies have
not reported the minor injuries as comprehensively. Further rea-
sons could include the high level of coaching, conditioning, and
medical support available to these particular school teams, and the
structures in place for top rugby schools in South Africa.

When examining the literature, the injury type and location
of injuries vary among age groups, depending on how recent the
data are. The most commonly occurring injuries in our South
African youth rugby study were joint (non-bone)/ligament and
CNS/PNS injuries. In the present study, the lower limb had the
highest injury incidence, as was  to be expected with a high rate
of joint (non-bone)/ligament injuries. However, this was  not sig-
nificantly different to the upper limb and the head/neck areas. The
lower limb injury incidence reported in our study (13.9 injuries
per 1000 player hours) was  much higher than previous stud-
ies, both recent and older studies, where incidence was  reported
between 7 and 8 injuries per 1000 player hours.6,17 Joint (non-
bone)/ligament injuries in our current South African cohort had
an incidence of 12.2 injuries per 1000 player hours, which is simi-
lar to that reported by another schoolboy study with an incidence
of 14 injuries per 1000 player hours (also the largest contribu-
tor to injuries).4 When comparing the types of injuries, in more
recent literature, CNS/PNS injuries have been shown to have a
higher incidence than previously reported. This could be due to an
increased awareness of concussions (through national and interna-

tional rugby unions), including the reporting of both confirmed
and suspected concussions.6 The concussion incidence in our study
was 6.1 injuries per 1000 player hours, compared to older studies
with an incidence of 1.8 injuries per 1000 player hours during a
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eason.17 However, in more recent studies, an IID of 6 injuries per
000 player hours during a season,6 and 9.1 injuries per 1000 player
ours during tournaments were found.5 Another study showed

 CNS/PNS incidence of 3 injuries per 1000 player hours, again
uch lower than presented in our study.4 In older studies of youth

n rugby, joint (non-bone)/ligament injuries are common and of
imilar incidence rates to what was found in this South African
ohort. In contrast the CNS/PNS incidence reported in our cohort
as higher than that reported in the older seasonal studies.4,17 The

outh population should be carefully monitored regarding these
ata, especially as concussion is an ever developing epidemiological
eld and the long-term effects are still relatively unknown.

Similar to previous research, the most injury inciting event in
his South African youth cohort was the tackle event.3,7,17 The ball-
arrier role had the highest injury incidence in this study, but this
as not significantly different to the tackler. This is in agreement
ith some previous studies where the data has been broken up

nto the two roles and where the ball-carrier is at greater risk of
njury, for both youth and professional rugby, but there are studies
ndicating the opposite as well.3,21,22 However, the statistical dif-
erences between these two roles are rarely significant and most
tudies report and compare IID data by combining the roles and
ook at the tackle as a whole. For injury prevention purposes how-
ver, it is important to look at the tackler and ball-carrier roles
eparately, as the mechanisms of injury are different. Comparable
ith other studies, after the tackle event, the ruck was the next
ighest contributor to injuries.3,17 IID per injury event, however, is

 raw measure of the mechanisms of injury, as it does not account
or how often the events occur in a match, compared to the number
f injuries. For example, there are much fewer lineouts, scrums and
ucks occurring in a match compared to tackles,24 and therefore one
ould expect there to be more injuries occurring as a result of tack-

es, simply because more match time is spent on tackling than on
he other phases. These higher injury rates in the tackle compared
o the other phases of play, have resulted in injury prevention pro-
rammes focusing on this area. Multiple studies have now shown
hat safe and effective technique in the tackle can potentially reduce
njury rates in the tackle situation.9,12,25

The timing of injuries was highest in the first quarter, slightly
ower in the third and fourth quarter, but significantly lower in
he second quarter. Having a high IID in the third and fourth quar-
er is common in studies on both youth and professional rugby;3,5

owever, these previous studies have shown a significantly lower
ncidence in the first quarter compared to all other quarters, con-
rary to this South African cohort.3,16,26 The preceding half-time
reak, which contributes to a lull in concentration in the third quar-
er, and the fatigue factor in players towards the end of the match,
ave been promoted as possible explanations for the increases seen

n IID in these quarters.3,16,26 However, the finding in our current
outh African cohort study of the first quarter leading to the high-
st injury rates has yet to be explained.16 This increase in the first
uarter could be attributed to a lack of preparatory conditioning as
ll of the first quarter injuries occurred in the first half of the season,
r potentially over-exuberance of players at this level to establish
hysical dominance early on in a match and this early in the season,
ut this would require further investigation to confirm or deny.

A limitation of our study was that this was  a single season
rospective cohort study of a single age group carried out in a
onvenience sample of subjects. This is a limitation, as it only
easured one rugby season with a fairly homogenous sample of
ell-resourced teams. Lower school leagues, with less resources
ight reflect the South African rugby playing population more real-
stically than the present study. Therefore, interpretations should
e made with caution beyond this convenience sample and age
roup. Also, injury incidence studies do not account for the time
edicine in Sport 22 (2019) 54–58 57

spent performing a specific activity within a sport, and therefore
do not adjust for frequency of commonly occurring events com-
pared to rare events. Not accounting for the time spent performing
an activity, can either over-represent or under-represent the true
injury risk of each event.

5. Conclusion

This under-16 South African youth rugby cohort had an aver-
age match injury incidence of 28 injuries per 1000 player hours
for one season. Although this IID is comparable to that of other
youth cohorts, the injury burden was much lower at 379 days per
1000 player hours. This discrepancy was a result of the average
injury being less severe in the present study. While earlier stud-
ies had their limitations, the current study largely replicated their
main findings. The tackle was  shown to be the main injury causing
event, with this study showing the ball carrier to be more frequently
injured than the tackler. The risk factors associated with injury were
comparable to those in European youth rugby, with joint (non-
bone)/ligament injuries having the highest injury incidence. The
incidence of CNS/PNS, of which concussion was  the majority con-
tributor, should continue to be monitored closely. A larger cohort is
needed to further investigate the match period in which the injuries
are occurring as this South African cohort showed interesting infor-
mation on the timing of injuries in South African youth rugby. South
African youth rugby has been under-researched in a seasonal con-
text, and the results from this study provide further insight into the
characteristics of the injuries occurring at this level.

Practical implications

• The under-16 age group should focus on joint (non-
bone)/ligament injury prevention programmes, for both lower
and upper limbs.

• The tackle should be a point of training focus for teams with safe
and effective technique being taught and practiced regularly.

• Concussion injuries are prominent in this group and therefore
the introduction of concussion injury prevention measures are
required.
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