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ABSTRACT

Purpose. The purpose of the investigation was to determine the injuries and injury prevention strategies in high school
rugby union players, as reported by the coaches.

Methods. A cross-sectional, descriptive study was conducted where participants (from fee-paying and no-fee-paying schools)
were required to complete an electronically based questionnaire focusing specifically on injuries and injury prevention
strategies in male high school level rugby players.

Results. The results indicated that the most common injured position was the back row, while 60% of all injuries were to
the shoulder region. Furthermore, while the majority (75%) of coaches did record injury statistics, only a limited number
implemented injury prevention strategies (mainly from fee-paying schools). The most common injury prevention tool re-
ported was ‘strengthening target areas’.

Conclusions. It was concluded that all schools should monitor injuries and implement some form of strength and condi-
tioning program to reduce the risk of player injury. Furthermore, it was noted that for this to occur, the education of the

coach as well as the player was highly important.
Key words: prevention, training, coaching

Introduction

Rugby has a higher risk of injury than many other
team sports, which is commonly attributed to the con-
tact nature of the game [1-3]. More injuries occur dur-
ing match play (approximately 80-90% of all injuries)
compared with practice, with the highest incidence
in elite players [3, 4]. Additionally, there is an increased
injury incidence in the second half of a rugby match
owing to player fatigue and higher match intensity
[4, 5]. During matches, head/face (22.0%), knee (16.2%),
muscle-strain (23.1%), and ligament-sprain (23.1%) are
the most common locations and types of injuries [6].
In elite level rugby, the most common mechanism for
injury in backline players is the tackle (24.7%), while
the ruck or maul is most dangerous for forwards [3, 4].
The tackle event has a high injury rate for both players
involved and results in 5 times more injuries than any
other contact scenario in rugby union [7, 8]. However,
the act of tackling accounts for fewer injuries (18.5-

40.0%) than being the recipient of a tackle (16.5-65.0%)
[6, 7]. It is also the most likely cause of injury in high
school rugby, with an incidence of 62.1% [9]. Other com-
parable events contributing to injuries include the
ruck, causing 24.3%, and scrums, causing 5.4% [9].

Furthermore, the tackle is also responsible for
a high proportion of upper body injuries such as head/
neck injuries and concussions while the player being
tackled is more susceptible to lower body injuries such
as knee and thigh injuries [7, 10, 11].

Among adolescents, soft tissue damage, including
sprains and ligament injuries, is the most common type
of injury (Table 1) [9, 12]. The least common types are
dislocations and subluxations (0.5-10.8%). Concus-
sions and head injuries, while relatively rare compared
with other injuries, constitute a critical area of research
owing to their severity [9, 12]. Again, the tackle event
is most commonly responsible for concussion injuries,
often caused by improper tackle technique [7]. A general
lack of skill from the tackler has been highlighted as
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Table 1. Percentage of all injuries by nature
of injury according to 19 studies of children
and adolescent rugby players

Percentage of

Injury all injuries
Ligament injuries, sprains, and strains 15.7-47.2%
Laceration, contusion, and haematoma 2.7-46.0%
Fracture 3.0-27.0%
Concussion 2.2-24.6%
Dislocation and subluxation 0.5-10.8%

arisk factor to concussions and a main cause of these
injuries in high school rugby in South Africa [13].
A study which looked at a South African high school
first rugby team also emphasized an increase in in-
jury incidence when players were exposed to both pro-
vincial and school level rugby concurrently, suggesting
that this may be a workload issue [14]. Furthermore,
injury incidence rose with age and competition level
and so the level of play is important to consider [15].

Another important factor to take into account when
looking at injuries at the schoolboy level is the school-
ing system that the players are exposed to. The South
African high school education system distinguishes
two broad types of schools, namely private independ-
ent schools and public schools. Private independent
schools serve the upper class population of South Af-
rica, but only involved 4.1% of the enrolled student popu-
lation in 2014 [16]. These schools have the autonomy
to choose the best education system and appropriate
allocation of resources at their disposal. Public schools
in South Africa are characterized by deep inequalities
that reveal a reality whereby two systems exist: one for
the middle class population (the population falling be-
tween the working and upper classes) and one for the
majority (mostly black) population [17]. Furthermore,
public schools can be divided into no-fee-paying and
fee-paying ones. The gap between the two can be large,
with the dysfunctional no-fee-paying schools catering
for the economically disadvantaged students [17].

At the international level, rugby has the highest in-
cidence of injury and importance is placed on them [10].
In contrast, injuries at a junior level are often dismissed
as ‘part of the game, which could lead to a much higher
risk [9]. This is highlighted by the fact that most stud-
ies have focused on reducing the risk of injury at the
senior level. Very few studies have looked at injury
incidence and risk in adolescent players, particularly
within the South African context. This may be because
of alack of medical assistance for school teams where
coaches or strength and conditioning specialists are

often the individuals responsible for keeping a record
of injuries and ensuring players are prepared or being
treated when needed. The extent to which this is done
is not really known. Thus, the purpose of this inves-
tigation was to determine the injuries and injury pre-
vention strategies as reported by the coaches, strength
and conditioning specialists, or medical staff of first
rughby teams.

Material and methods
Experimental approach to the problem

The investigation was a cross-sectional descriptive
study that requested participation in an electronically
based survey questionnaire (www.kwiksurvey.com).
The questionnaire design followed a literature review
of previous surveys and questionnaires examining
similar issues, particularly those regarding rugby and
injury-related research [18-20]. However, owing to
the limited literature available, particularly with re-
gard to rughby-specific questions, newly constructed
questions were verified for construct validity through
pilot testing with local strength and conditioning spe-
cialists, sports scientists, and coaches.

The survey consisted of two sections:

1. Injuries and injury prevention section: This in-
cluded questions regarding the current injury status
of players as well as methods implemented for injury
prevention. For the purpose of this study, injuries were
defined as either a medical attention (an injury re-
quiring medical attention) or a time loss injury (more
than one day off from training or matches).

2. General comments: This section was included to
allow coaches an opportunity to include any informa-
tion they might deem useful to the study.

Lastly, the survey consisted of both quantitative and
qualitative questions. Quantitative questions provided
specific data that were transformed into useable statis-
tics. These questions included a combination of nomi-
nal and interval levels of measurement that reflected
the response frequencies. The qualitative questions
revealed specific trends or opinions and ensured the
participants were not limited in their answers.

Participants

The participants recruited were the head strength
and conditioning specialists, coaches, or medical pro-
fessionals at the top 100 (U-19 level) rugby schools in
South Africa. The final sample comprised individu-
als from 12 private schools, 16 public schools, and 15
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no-fee-paying schools. All subjects were informed of
the study benefits and risks before providing their con-
sent to participate.

Procedures

The survey was e-mailed to the participants at each
school. E-mail addresses were attained via the school’s
website. The e-mail contained the information to the
participant and a link to the online website. It also
explained that the subjects were under no obligation
to complete the questionnaire and could decline par-
ticipation at any point. If an individual was unavail-
able via e-mail, a face-to-face interview was arranged
where possible. Because of the multi-lingual nature
of the South African education system, it was expected
that there would be some language barriers. Thus, face-
to-face interviews were also deemed necessary in as-
sisting with the understanding of certain concepts
and questions. During these interviews, the respond-
ents were not influenced in any way but explanations
were provided for some terms where needed.

Statistical analyses

Quantitative data were analysed with a data analy-
sis tool used by the KwikSurvey website. These re-
sponses were then exported by the survey host (Kwik-
Survey) to a Microsoft Excel spreadsheet. Thematic
analysis was applied for qualitative data to identify
patterns of meaning across the datasets that provid-
ed insight into the relevant question being addressed.
This employed the process of data familiarization, data
coding, theme development, and revision. Patterns or
themes were identified in accordance with the meth-
ods used in previous publications. Braun and Clarke
[21] recognized a 6-phase process of thematic analy-
sis that was closely followed in the current study. The
qualitative questions were collated and content was
analysed for specific major and minor themes. Categori-
cal and ordinal data were reported as percentages of
total responses. Univariate analysis was used to de-
scribe the basic features of the data and was stratified
by the types of schools involved in the study.

Ethical approval

The research related to human use has complied
with all the relevant national regulations and institu-
tional policies, has followed the tenets of the Decla-
ration of Helsinki, and has been approved by the De-
partment of Human Kinetics and Ergonomics Ethical
Standards Committee for research involving human
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participants (Rhodes University, Makhanda, South
Africa; approval number: HKE-2017-02).

Informed consent
Informed consent has been obtained from all indi-
viduals included in this study.

Results

Overall, 25 participants (private: 67%, public: 81%,
no-fee-paying: 20%) reported recording injury inci-
dence amongst their players (only 25% of the top 100
schools responded, which may be seen as a limitation).
The most commonly injured position was reported to
be the back row, with 8 responses (private: 22%, pub-
lic: 50%, no-fee-paying: 0%) (Table 2).

The most common sites of injury were shoulders,
with 52 recordings of shoulder injuries (60% of total
injuries) (Table 3). Ankle injuries were common (n = 40)
and similar in the back row, half backs, and outside
backs (32%). Hamstring (52%) and calf muscle (32%)
injuries were most common in outside backs (52%).
Groin injuries were most prevalent in half backs (32%).
Head injuries occurred most often among front row
and back row players, with a prevalence of 24% each.
The front row suffered the greatest number of lower
back injuries (28%). Overall, the back row had the high-
est number of reported injuries (n = 45).

A'total of 25 coaches reported employing injury pre-
vention exercises (Table 4). The majority of private
(83%) and public school (94%) coaches stated that
they utilized injury prevention exercises while only 1
non-fee-paying school coach maintained that they did.
The most popular injury prevention exercises were
strengthening target areas (n = 13, private: 60%, pub-
lic: 43%, no-fee-paying: 100%); however, it should be
noted that only 1 no-fee-paying school implemented
these types of exercises. Eccentric work (private: 40%,
public: 14%, no-fee-paying: 100%) as well as balance,
stability, and movement exercises (private: 30%, public:
29%, no-fee-paying: 0%) each received 7 responses.
Core exercises, flexibility, recovery techniques, and
high-speed exertions were also included as forms of
injury prevention. Furthermore, injury prevention strat-
egies were mostly implemented in the pre-season,
followed by the in-season and then by the off-season.

Discussion
The majority (75%) of the respondents did record

injuries of their players. However, the fact that 25% did
not record any injury statistics is an area of concern.
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Table 2. Most commonly reported injured positions

School type Front row (%) Second row (%) Back row (%) Half backs (%) Centres (%) Outside backs (%)
Private (n = 9) 3(33) 1(11) 2 (22) 0 (0) 1(11) 2 (22)
Public (n = 12) 0 (0) 2(17) 6 (50) 0 (0) 3(25) 1(8)
No-fee-paying (n = 4) 2 (50) 0 (0) 0 (0) 0 (0) 1(25) 1(25)
Total (n = 25) 5 (20) 3(12) 8 (32) 0 (0) 5 (20) 4 (16)

Table 3. Most common injury sites for specific positions (excluding no-fee-paying schools and those
who did not record injuries)

Injury site (n = 25) Frontrow  Secondrow  Backrow  Halfbacks Centres  Outside backs Total

Shoulders 10 9 15 3 15 0 52
Ankle 4 7 8 8 5 8 40
Hamstring 0 0 2 3 6 13 24
Groin 1 2 5 8 1 5 22
Head (H}cludmg 6 4 6 0 3 1 20
concussion)

Calves 0 1 1 4 2 8 16
Lower back 7 5 1 0 0 0 13
Quadriceps 0 1 2 0 2 1 6
Knee 2 0 2 1 0 1 6
Wrist and hand 1 0 3 0 1 0 5
Other* 2 1 0 0 0 0 3
Neck and spine 0 1 0 0 0 0 1
Total 33 31 45 27 35 37 -

* Face, biceps, and tibialis anterior

Table 4. Conceptualization of injury prevention exercises

Number (%) of responses

Higher order themes private Public No-fee Select raw data representing responses to question
n=100 (n=14) n=1)

Strengthening target 6 (60) 6 (43) 1 (100) ‘Specific strength exercises in the gym that target the most
areas injury prone areas’

‘Shoulder girdle exercises to strengthen the soft tissues

in the shoulder impact area’

‘Neck strengthening’
Eccentric work 4 (40) 2 (14) 1 (100) ‘Nordic hamstring lows’
‘Eccentric work’
Balance, stability, 3 (30) 4 (29) 0 (0) ‘Stability and movement work’
and movement ‘Mobility exercises of all joints’
exercises ‘Balance and stability’
Core 1(10) 3(21) 1 (100) ‘Core stability and strength in all positions to ensure correct

posture and spine alignment’
‘Planking is used for front rowers for core stability’

Flexibility 2 (20) 1(7) 0 (0) ‘Stretching and yoga’
‘Flexibility’
‘PNF stretches’

Recovery techniques 1 (10) 0 (0) 0 (0) ‘Correct stretching and recovery techniques’

Plyometrics 1(10) 0 (0) 0(0) ‘High speed exertions (box jumps) to mimic the explosiveness
of sprinting’

PNF - proprioceptive neuromuscular facilitation
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Further, the quality of the recording was not assessed,
which can be considered a limitation of the study. Thus,
monitoring of injuries at an adolescent level in South
African schoolboy rugby is an area that needs further
attention, specifically for the development of injury
prevention programs. Moreover, only 1 no-fee-paying
school coach prescribed injury prevention exercises,
although this should be an integral part of a rugby
training program to ensure adequate preparation for
high impact forces before play [22]. Recent position
statements have identified the importance of strength
and conditioning in identifying deficits in young play-
ers and addressing individual limitations [23]. While
the majority of coaches implement some form of in-
jury prevention, the techniques reported are limited
and thus probably need to be adjusted to specific in-
dividuals or teams. The musculoskeletal system be-
comes more prepared for the demands of rugby and
competition when the young player participates in
a regular multifaceted strength and conditioning pro-
gram [24]. Thus, developing an injury prevention pro-
tocol can assist players in benefitting from one of the
most crucial aspects of a strength and conditioning
program, reducing the risk of injury.

In the presented sample, the most commonly in-
jured position was the back row (29%), which is proba-
bly owing to the predominance of tackling by players
in these positions [3]. However, the majority of previous
studies have found a negligible difference in injury risk
between positional groups despite the varying de-
mands [4, 25]. This is further supported by a meta-
analysis concerning elite rugby union injuries [1].

Shoulder injuries were the most frequently cited in
this study (52 responses), which is in line with previ-
ous rughby-related studies in elite level players [4, 26].
The highest number of shoulder injuries were to the
back row players and centres (n = 15 each), which
seems reasonable since shoulder injuries are most
common in the tackle situation, a crucial aspect of both
these positions in both elite and adolescent players
[4]. Despite this high incidence, only 2 coaches men-
tioned implementing shoulder injury prevention exer-
cises for their back row and only 3 implemented these
for their centres. Developing the soft tissue of the
shoulder is critical for resisting external forces and
increasing the stability of the joint; therefore, preha-
bilitation and specific strengthening exercises could
reduce the risk of such injuries [27]. Shoulder injuries
were also the most common type of injury in the front
and second row (n = 10 and 9, respectively), which
could also have been expected as front row forwards
experience high impact forces on the shoulder during
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the scrum [28]. Similarly to the back row, the second
row is involved in many contact situations, including
tackling and rucking, where shoulder injuries could
occur [7]. As with the back row players, little focus
was placed on prehabilitation of the shoulders in sec-
ond rowers.

Lower limbs, the most commonly injured anatomi-
cal site throughout all levels of rugby (42-55% of all
injuries) [4], were most frequently injured in backline
players. Since the backline dominates the open run-
ning portion of the game at high speeds, lower limb
injuries could originate from such movement patterns
[4]. To combat this, eccentric hamstring exercises (Nor-
dic hamstring lowers) were prescribed by 6 coaches in
backline positions; they have proven to be effective in
reducing the risk of injury in rugby [29, 30]. Nordic
hamstring lowers reduce the risk of injury by increas-
ing eccentric torque and shifting the torque-joint curve
angle of the hamstrings to greater muscle lengths [9].
Eccentric work was also the second most prescribed
method of injury prevention by the current cohort of
coaches.

Overall, the back row received the highest number
of injuries (with 45 responses) and the least injured
position was half backs (with 27 responses). Current
literature presents conflicting results on the most com-
monly injured position. These statistics could, how-
ever, be slightly skewed by the definition of injury used
in each study. Injury surveillance guidelines were in-
troduced in 2007 to address the lack of uniformity in
classification systems (medical attention, time loss, and
non-fatal catastrophic injuries) but current trends sug-
gest most studies only use time loss injuries as a clas-
sification [3].

Conclusions

In conclusion, managing and preventing injuries
is a primary goal of a strength and conditioning spe-
cialist job. The higher ranked rugby schools implement
far more advanced injury prevention programs com-
pared with no-fee-paying schools; however, their effec-
tiveness cannot be compared owing to lack of injury
data in no-fee-paying schools. It must be nevertheless
considered that the no-fee-paying schools are sub-
jected to a lower level of rugby playing competition
compared with schools in the top 100 rugby rankings.
The no-fee-paying schools face opponents with similar
attributes to theirs and within similar geographical
areas. It could very well be the case that these schools
experience fewer player injuries. Despite these poten-
tial phenomena, injury prevention should be one of the
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most important training goals of a school’s pre-season
regimen. To improve the pool of talented rugby players
in South Africa, athletic development should begin
with reducing the frequency and severity of injuries
experienced on the rugby field. An appropriately de-
signed and administered strength and conditioning
program can benefit not only performance but also
the risk of injuries in adolescent athletes and should
form part of the South African long-term player devel-
opment plan. A first call for action should be coach
education to ensure that these individuals know how to
record and prevent injuries and see the value of this.

Practical applications

The findings of the current investigation can be
used as a tool to educate coaches and players on the
main injuries that occur during rugby union activity.
The fact that most coaches base their programs on
anecdotal evidence means that this is imperative for
the design of scientifically based injury prevention
and strength and conditioning programs to reduce
overall injury risk. Furthermore, the results can be
applied in future research for comparison and to di-
versify the injury prevention practices that are being
implemented by coaches and specialists.
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