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Figure 3 Injury classification by category: 2007-2012.

respectively, while upper limb injuries account for 28% injuries
in both genders and lower limb injuries account for 47% and
49% injuries in male and female players, respectively.

Using Orchard codes we were able to classify injuries by
tissue pathology for male and female players. Male players have
equal rates of muscle strain/tear as they do tendinopathy,
whereas female players seem to suffer relatively fewer muscle
than tendon injuries (figures 8 and 9).

DISCUSSION

There is a dearth of data in the literature describing the inci-
dence and pattern of injury in professional tennis, as well as a
lack of consistency in the collection and reporting of these data.
As a result, little is known about the morbidity relating to injury
among professional players on the ATP and WTA tours and
when playing Grand Slams.

Efforts to report injury in competitive tennis have largely
been confined to cross-sectional studies of specific subgroups,
with a focus on juniors.®™ Injuries may be self-reported and in
some cases lack exposure data, resulting in an absence of injury
incidence data. Longitudinal data have recently been reported
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Figure 4 Injury classification by type of injury: 2007-2012.

Figure 5 Five most common anatomical sites of pathology in male
tennis players.

for illness and injury among players at the US Open.” * Our
data add to this body of knowledge by describing the injury
profile among elite tennis players playing on grass over a
10-year period, covering a total exposure of 33 790 player sets
of tennis. The data are reported in terms of injuries per 1000
sets of match play tennis. While there is no consistent reporting
method, a recent Consensus Statement advocates using ‘per
1000 b’ as the preferred denominator.* The nature of retro-
spective data analysis makes this difficult, since a record of the
actual numbers of hours in match play are required for each
player. The alternative use of ‘per 1000 sets’ may seem less sci-
entifically robust, but is more workable for reporting injury
rates in professional tennis.

A secondary aim of this study was to better understand the
volume and case mix of injuries seen at a major Grand Slam
tournament. Tennis injuries appear to affect a wide range of
anatomical sites that reflect the nature of a sport in which most
elements of the kinetic chain are stressed to the limit. Most
studies have reported no differences in incidence between male
and female players,' although it is interesting to note that
although male players have a slightly lower injury rate they play
50% more sets than the female players (table 1). The variation
in distribution of injury between male and female players
reported here may reflect differences in both style of play and
match duration between the male and female grass game (men’s
matches last on average nearly 1 h longer). Further studies are
needed to establish if there are any meaningful differences in
injury pattern between the sexes.

The distribution and type of injuries seen in our data are very
similar to those reported by Sell et al’ with 489% injuries affect-
ing the lower limbs and muscle injury being slightly more

Figure 6 Five most common anatomical sites of pathology in female
tennis players.
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Figure 7 Distribution of injuries in male and female players.

common in male players. Comparison with other tennis tourna-
ments is, however, limited by a number of significant confound-
ing variables, such as time of year (in relation to environment
and tennis season) and court surface. Also of interest is the
potential effect of court surface on injury incidence and profile.
While our data are not able to support or refute the notion that
playing on grass courts (or perhaps the switch from clay to
grass) is a significant risk factor for injury, it might seem reason-
able to suspect that play on the faster grass court surface with a
lower ball bounce and shorter point duration might influence
injury patterns. The current professional tennis season demands
that players switch between all three court surfaces within very
short time frames and challenges their ability to adapt and con-
tinue to perform without sustaining injury. Andre Agassi, in his
autobiography ‘Open’!® writes “the sudden switch from one
surface to another changes everything. Clay is a different game,
thus your game must become different, and so must your body.”
The finding of a significant proportion of injuries that were sus-
tained prior to arrival at The Championships (61%: including
acute prior, chronic and recurrent injuries) is an indication of
the punishing nature of the professional tennis season.

Perhaps the greatest challenge to our understanding of injury
profiles in elite tennis is the lack of consistent injury and expos-
ure data. Recent initiatives by the International Tennis
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Figure 8 Type of pathology of injury in male players.
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Federation (ITF) and the ATP/WTA Tours have seen the imple-
mentation of a centralised electronic record keeping system,
which should enable consistent data collection and reporting
using standardised definitions and methodology.!! Data from all
healthcare professionals involved with the management of
players on the world tour are entered onto the system and
should ultimately become available for more detailed analysis.
Such data should enhance our understanding of the true extent
and breadth of injury in professional tennis and the significance
of various potential risk factors for injury, such as the court
surface and changing between surfaces during the competitive
season. Furthermore, these data should enable more effective
continuity of care of players throughout the competitive season.
Opportunities to improve the knowledge and skills of clinicians
working with tennis players and to develop effective, evidence-
based injury prevention strategies may then become a realistic
possibility.

Study limitations

The data reported here are retrospective and represent only
those injuries that were brought to the attention of the Sports
Medicine team at The Championships. Given that the ATP/
WTA/AELTC and individual players’ personal therapists do
manage some conditions without Sports Physician input, the
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Figure 9 Type of pathology of injury in female players.
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total burden of injury will be higher than reported here. The
threshold for seeking Sports Medicine input may vary between
players and the different groups of physiotherapists according to
organisational policy and/or personal practice and this could
introduce an element of referral bias.

What are the findings?

» These data are the first to describe the injuries presenting
among professional tennis players during the 2 weeks of a
major grass court tennis event over a 10-year period.

» The majority of injuries presenting at this tennis Grand Slam
competition were pre-existing or recurrent, that is, occurred
prior to arrival at Wimbledon.

» Muscle and ligament injuries are the predominant type of
acute injury in professional grass court tennis and, despite
annual variability, appear to have increased in female
players during the study period.

» Ligament and articular surface injuries are less common and
vary little from year to year.

How might it impact on clinical practice in the future?

» Decisions on safe return to play following injury may be
informed by these data, which illustrate the high prevalence
of unresolved or recurrent injuries among professional tennis
players in competition.

» Standardisation and consistency of injury and exposure data
across the professional tennis circuit are critical to the
understanding of injury management and the continuity of
clinical care.

Acknowledgements Thanks are given to the medical and support staff of the
ATP, WTA and AELTC without whom this work would not have been possible. The
authors are also grateful to Ms Pippa Horn and Ms Christa Gecheva from IBM at
The Championships for help with the exposure data.

Contributors IM collected the data, contributed to the analysis, wrote, edited and
submitted the paper. SS collated, analysed and presented the data and wrote the
first draft of the paper. PHB collected the data and contributed to the editing and
review of each submission. MEB collected the data and contributed to the editing
and review of each submission.

Competing interests None declared.
Provenance and peer review Not commissioned; externally peer reviewed.

Open Access This is an Open Access article distributed in accordance with the
terms of the Creative Commons Attribution (CC BY 4.0) license, which permits
others to distribute, remix, adapt and build upon this work, for commercial use,
provided the original work is properly cited. See: http://creativecommons.org/
licenses/by/4.0/

REFERENCES

1 Pluim BM, Staal JB, Windler GE, et al. Tennis injuries: occurrence, aetiology, and
prevention. Br J Sports Med 2006;40:415-23.

2 Abrams GD, Renstrom PA, Safran MR. Epidemiology of musculoskeletal injury in the
tennis player. Br J Sports Med 2012;46:492-8.

3 Ellenbecker TS, Pluim B, Vivier S, et al. Common injuries in tennis players: exercises
to address muscular imbalances and reduce injury risk. Strength Cond J
2009;31:50-8.

4 Pluim BM, Fuller CW, Batt ME, et al. Consensus statement on epidemiological
studies of medical conditions in tennis, April 2009. Br J Sports Med
2009;43:893-7.

5 Sell K, Hainline B, Yorio M, et al. lliness data form the US Open Tennis
Championships from 1994 to 2009. Clin J Sports Med 2013;23:25-32.

6 Winge S, Jorgenson U, Nielson L. Epidemiology of injuries in Danish championships
tennis. Int J Sports Med 1989;10:368—71.

7 Kovacs MS, Ellenbecker TS, Kibler WB, et al. Injury trends in American competitive
junior tennis players. J Med Sci Tennis 2014;19:19-23.

8 Silva RT, Takahashi R, Berra B, et al. Medical assistance at the Brazilian juniors
tennis circuit. J Sci Med Sport 2003;6:14—18.

9 Sell K, Hainline B, Yorio M, et al. Injury trend analysis from the US Open Tennis
Championships between 1994 and 2009. Br J Sports Med 2014;48:546-51.

10 Agassi A. Open. Plon, 6 Jan 2011. Jan 6.
11 Pluim BM. The evolution impact of science in tennis: eight advances for
performance and health. Br J Sports Med 2014;48:i3-5.

McCurdie |, et al. Br J Sports Med 2017;51:607-611. doi: 10.1136/bjsports-2015-095552

611

"1ybuAdoo Aq paroslold 1sanb Aq TZ0zZ ‘9 Jaquiadaq uo jwod fwqg wslg//:dny woly papeojumoq ‘910 Alenuer TT U0 ZGGS60-ST0Z-SHodslg/osTT 0T Se paysiignd 1say :pay suods r ig


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://dx.doi.org/10.1136/bjsm.2005.023184
http://dx.doi.org/10.1136/bjsports-2012-091164
http://dx.doi.org/10.1519/SSC.0b013e3181af71cb
http://dx.doi.org/10.1136/bjsm.2009.064915
http://dx.doi.org/10.1097/JSM.0b013e31826b7e52
http://dx.doi.org/10.1055/s-2007-1024930
http://dx.doi.org/10.1016/S1440-2440(03)80004-X
http://dx.doi.org/10.1136/bjsports-2012-091175
http://dx.doi.org/10.1136/bjsports-2014-093434
arvinth
Sticky Note
None set by arvinth

arvinth
Sticky Note
MigrationNone set by arvinth

arvinth
Sticky Note
Unmarked set by arvinth

arvinth
Sticky Note
None set by arvinth

arvinth
Sticky Note
MigrationNone set by arvinth

arvinth
Sticky Note
Unmarked set by arvinth

http://bjsm.bmj.com/



