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elimination of two cup competitions. Injury
studies carried out in Australia1 3 5 have consistently reported higher injury rates than English
studies,2 4 and it was surmised that this was due
to the game being played on harder surfaces.4
Playing rugby league in the summer months
may also increase the likelihood of players suffering from thermal injuries and heat stroke, as
the result of a combination of higher temperatures and relative humidities.6–8
It is unusual for a sport to completely change
its playing calendar, and this move may result
in an alteration in the risk of injury to players.
Therefore the purpose of the present study was
to ascertain whether or not the movement of
the playing season from the autumn and winter
months to the spring and summer months
would alter the risk of injury to players taking
part in professional rugby league in the new
European Super League established in March
1996.
Methods
During the initial European Super League season all injuries that were reported for the first
team at one professional rugby league club
were recorded. The injury data were compared
with first team data from a previous study on
the same club over a period of four seasons.4 An
injury was defined as a physical impairment
received during a competitive match which
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Studies of injury in rugby league football have
previously reported rates of injury1–4 higher
than for many other team sports.3 The reason
for this high injury rate is probably the high
number of physical collisions in which players
are involved during the course of a game.1 With
increasing professionalism in the sport, injuries
are an important issue, both in terms of team
success and the livelihood of the players
themselves.3
The year of 1996 saw a bold move, with
European rugby league taking place in the
spring and summer months, as opposed to its
more traditional time of autumn, winter, and
spring. This move meant that matches would
be played in higher temperatures (London
temperature (mean (range)) in September to
April 9.5 (6–14)°C and in April to September
18.6 (13–22)°C) and on harder surfaces. There
would, however, be one third fewer competitive
matches to be played, because of the restructuring of the league (12 teams) and the
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Abstract
Objective—To investigate whether the
movement of the playing season from
winter to summer would alter the risk of
injury to players taking part in first team
European professional rugby league.
Methods—The study design was a historical cohort design comparing winter and
summer seasons in first team European
rugby league, which recorded injuries
received by players during match play.
Each injury was classified according to
site, type, player position, activity at the
time of injury, and time oV as a result of
injury.
Results—The risk of injury when playing
summer rugby league was higher than
when playing winter rugby league (relative
risk = 1.67 (95% confidence interval 1.18 to
2.17)). Both forwards (1.08 (0.28 to 1.88))
and backs (2.36 (2.03 to 2.69)) experienced
an increased risk of injury.
Conclusions—Summer rugby may have
resulted in a shift of injury risk factors as
exhibited by a change in injury patterns.
This may be due to playing conditions, but
there were also some law changes.
Changes in playing style, team tactics,
player equipment, fitness preparation,
and the reduced preseason break may also
have had confounding eVects on injury
risk.
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Figure 1 Comparison of injury rates for winter and
summer rugby league (with 95% confidence interval).
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Relative risk of types of injury
Winter

Haematomas
Muscle strains
Muscular injuries (total)
Joint sprain
Laceration
Contusion
Fracture and dislocation
Concussion
Others
All injuries

Summer

No

Rate per 1000
hours

No

Rate per 1000
hours

RR

95% CI

4
18
22
25
4
4
8
8
1
72

1.68
7.54
9.22
10.48
1.68
1.68
3.35
3.35
0.42
30.18

2
1
3
8
0
0
7
1
1
20

5.03
2.51
7.54
20.12
—
—
17.60
2.51
2.51
50.29

3.00*
0.33
0.82
1.92*
—
—
5.25*
0.75
6.00*
1.67*

1.3 to 4.7
−1.7 to 2.4
−0.4 to 2.0
1.1 to 2.7
—
—
4.2 to 6.3
−1.3 to 2.8
3.2 to 8.8
1.2 to 2.2

RR, relative risk; CI, confidence interval.
* p < 0.05.

prevented a player from being available for
selection for the next competitive game.1 The
games were 7 (1.09) (mean (SD)) days apart.
The diagnosis and classification of injury was
carried out by the club doctor and
physiotherapist. The type of information recorded for each injury has been described
previously.2 4 9
The population at risk was defined as the
players who were selected to play for the first
team in a given match, and the defined time at
risk for calculating injury rates was the duration
of the games multiplied by the number of players (1.33 hours × 13 players) multiplied by the
number of games played. The average number
of games played during the winter season was
34.5 (596.5 player hours), with each player
averaging 12.1 appearances per season, and
during the summer season 23 games (397.67
player hours) were played in the Super League
of 1996, with each player averaging 8.3
appearances.
Statistical analyses consisted of the calculation of injury rate per 1000 hours of play as a
standardised rate of exposure.10 To calculate
the relative risk (RR) of injury between winter
and summer rugby league, we used the
incidence density ratio (IDR) method described by Hennekens and Buring11 for the two
cohorts.
RR (IDR) =

No of summer injuries/exposure time (hours)
No of winter injuries/exposure time (hours)

Confidence intervals (95% CI) were calculated using the method described by McNeil.12
Where the CI did not contain the null value
(RR = 1.0), the RR was taken as being significant at the p<0.05 level.11
Table 2

Results
There was no significant diVerence between
the ages of the two cohorts of players
investigated (winter 24.2 (2.5) years, summer
25.7 (3.9) years (mean (SD)) (t = 0.76, df =
69, p = 0.448). Figure 1 shows the injury rates
for summer and winter rugby league for all
players: summer rugby league had a higher
injury rate than winter rugby league, the actual
risk of injury in summer rugby league being
67% higher than in winter rugby league (RR =
1.67 (95% CI 1.18 to 2.17)).
The injury rates for forwards and backs were
analysed separately (fig 1). The injury rate for
forwards was slightly higher for summer rugby
league (an 8% increase; RR = 1.08 ( 95% CI
0.28 to 1.88)). The backs had a much larger
increase in injury rates when playing rugby
league in the summer. The RR of 2.36 (95% CI
2.03 to 2.69) indicated that the risk of injury
increased 136% on changing the playing
season from winter to summer.
Table 1 shows that there were significantly
increased risks during summer rugby of
haematomas, fractures and dislocations, joint
injuries, and others (all p<0.05). Similarly,
there was significantly increased risk of injury
to the shoulder, arm, and other sites of the
body (all p<0.05), and overall, there was
significantly greater risk of injury to the lower
body (p<0.05) (table 2). There was an
increased risk of being injured in the “others”
activity category, which included such activities
as running and catching high balls, in summer
when compared with winter rugby (p<0.05),
while the injury risk when tackling or being
tackled did not alter significantly (table 3).

Relative risk of injury to anatomical sites of the body
Winter
No

Summer
Rate per 1000
hours

No

Rate per 1000
hours

RR

95% CI

Thigh and calf
Knee
Ankle
Shoulder
Arm
Head and neck
Thorax and abdomen
Others

13
9
8
7
3
19
11
2

5.45
3.77
3.35
2.93
1.26
7.96
4.61
0.84

2
3
1
3
2
3
2
4

5.03
7.54
2.51
7.54
5.03
7.54
5.03
10.06

0.90
2.00
0.75
2.57*
4.00*
0.95
1.09
12.00*

−0.6 to 2.4
0.7 to 3.3
−1.3 to 2.8
1.2 to 3.9
2.2 to 5.8
−0.3 to 2.2
−0.4 to 2.6
10.3 to 13.7

Upper body
Lower body

41
31

17.18
12.99

10
10

25.15
25.15

1.46
1.94*

0.8 to 2.1
1.2 to 2.6

RR, relative risk; CI, confidence interval.
* p < 0.05.
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Injury in summer rugby
Activity at the time of injury
Winter

Tackler
Tackled
Other

Summer

No

Rate per 1000 hours

No

Rate per 1000 hours

RR

95% CI

15
39
18

6.29
16.35
7.54

7
7
6

17.60
17.60
15.09

2.7
1.1
2.0*

0.9 to 3.7
0.3 to 1.9
1.1 to 2.9

RR, relative risk; CI, confidence interval.
* p < 0.05.

Discussion
The major findings of the present study were
the increased injury rates and the increased risk
of injury associated with summer rugby league
in both forward and back players, but the data
suggest that the increased risk of injury was
proportionately greater in backs than forwards.
The data for this study were collected
prospectively as part of a continuing investigation, which is a necessary process so that
changing injury rates can be taken into account
when playing conditions, training, and fixtures
are being designed.3 It allowed the winter and
summer cohorts to be compared, to assess
changes in injury risk as a result of moving the
playing calendar. It has been suggested that
historical cohort study designs decrease the
comparability of data.13 However, similar data
were collected by the present investigators for
both summer rugby league (current cohort)
and winter rugby league (historical cohort),
but only three players were present in both the
winter and summer cohorts.
Injury rates for the summer cohort increased
even though exposure time was decreased by
one third, which may have been due to the
altered playing conditions of warmer temperatures and harder playing surfaces. In support of
this, studies in Australia,1 3 5 where temperatures during the playing season are 18.2
(16–22)°C (mean (range)), have often reported
higher injury rates than British studies,2 4 even
though fewer games were played (30 games in
the English league in 1994–1995 v 22 games in
Australia in 1994). There is also the possibility
that some injuries may have been carried over
from the previous season. The last winter season before the beginning of the Super League
finished in the first week of February, with the
Super League beginning at the end of March.
This was a 51 day period, much shorter than
the three and half months between seasons as
previously; players therefore did not have the
time to recuperate that they had previously
enjoyed. Furthermore, the move to full time
professionalism could have predisposed players
to injury, since full time increased training
would allow players much less time for
recovery.14
Forwards have been reported to receive more
injuries than backs,1–3 15 as a result of being
involved in more physical contact.4 9 It is therefore unusual to find a higher rate of injury
among backs and the subsequently very high
relative risk in summer rugby. Alexander et al16
found more injuries to backs when the style of
play changed to move the ball wider sooner,
giving the backs a greater role in the game.
Previous research has shown that the ball
carrier is the person who is most likely to

receive an injury.9 Therefore increasing the
amount of time that the backs are ball carriers
involves them in more physical collisions and
therefore increases their risk of injury; at the
same time, the amount of physical contact
experienced by the forwards is reduced.
Another possible reason for backs having a
higher injury rate than forwards is the introduction of the zero tackle law, which was not in
place when the winter rugby data were
collected. The law (2.3.1) states “When a
player gathers the ball from an opposition kick
in general play and does not subsequently pass
or kick the ball himself, the initial tackle will be
counted as a zero tackle”.17 This eVectively
gives a team seven “play the balls” or
possessions. When the ball is kicked, it is often
deep in the field of play, and it is gathered by a
back player, who runs to gain ground; since the
ball carrier is at the highest risk of injury in a
tackle,2 4 these law changes and playing styles
could increase the risk of injury in back players.
The findings of the present study also show
that there was an alteration in the risk of injury
when examined by both type and site of the
body. Investigations in other sports have
reported alterations in injury patterns when the
playing surface has been changed; for hockey18
and American Football19 increased injury rates
have been reported since the use of astroturf. In
American Football the risk of knee (RR = 1.18)
and ankle (RR = 1.39) injuries has also been
shown to increase as a result of the change of
playing surface.20 The changing relative risks in
specific injuries seen in the present study may
be due to similar mechanisms. Specifically,
Fuller21 claimed that the hard surface of artificial grass allows players to achieve higher
speed, but there is decreased shock absorption
capacity, and the same could be suggested for
summer rugby league. The site category “others” (RR = 12.0) contained a number of foot
injuries which previously were extremely rare,22
but their onset could be associated with turning
and being tackled on the harder surface.
The first season of Super League has
produced a change in injury patterns, and may
have resulted in a shift of injury risk factors.
This cannot be exclusively explained by the
playing conditions, as there are a number of
other factors that need to be considered;
athletic injuries usually have many causes,
making the identification of simple risk factors
diYcult.23 Between the end of data collection
for the first cohort and the beginning of data
collection for the second cohort, law changes
were instituted, which may have altered the risk
of injury. The shorter preseason break and the
increased amount of training may influence the
factors that predispose a player to injury. In
addition, playing style, team tactics, and player
equipment may also have altered. Any of these
factors may have a confounding eVect on the
incidence of injury, and further investigation is
needed to determine their influence.
Epidemiological investigations are needed to
determine the extent of injury rates as an initial
investigative step. However, rugby league has
taken the very unusual step of moving its playing season, and descriptive investigations need
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to continue to document the accompanying
injury risk. Preliminary findings suggest that it
has increased, but surveillance needs to continue, as sport is a dynamic entity. The 1997
season will see further changes which will affect
the game, the players, and almost certainly the
risk of injury.

