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2Tolxeia atro Premier League

TOP EIGHT TEAMS - INJURIES

SEASON 2011-12

SOURCE: PHYSIOROOM.COM
e

TEAM POINTS TOTAL DAYS LOST

MAN CITY 89 186

MAN UTD 89 1681
ARSENAL 70 1343
TOTTENHAM 69 1450
NEWCASTLE 65 1258
CHELSEA 64 356
EVERTON 56 716
LIVERPOOL 52 794

Peter Brukner, Head of Sports Medicine and Sports Science at Liverpool Football Club
Associate Professor in Sports Medicine, University of Melbourne
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Injury incidence and injury patterns in professional
football: the UEFA injury study

J Ekstrand,'? M Hagglund,' M Waldén'

ABSTRACT
Objective To study the injury characteristics in
professional football and 1o follow the variation of injury
incidence during a match, during a season and aver con
cutive s2asons
Design Prospective cohort study where teams were
fallowed for se Insecutive seasons. Team medical
staft recorded individual player exposure and time-loss
mjuries from 2001 to 2008
Setting European profession
Participants The first team squads of 23 {
selected by the Union of European Football Associations
as belonging to the 50 best European teams.
Main outcome measurement Injury incidence
Results 4483 injuries occurred during 568 000 h
of exposure, giving an injury inciden 8.0
1000 h. The injury incidence during matc
han in training (275 vs 4.1, p<0.0001). A

i 36 2.0 injuries per season,
players can thus expect
about il injuries each season. The single most common
injury subtypa was thigh strain, representing 17% of all_
Re-injuries constituted 12% of all injuries, and
d longer absences than non re-injuries (24
0.0007). The incide matchinjuries
an increasing injury tendency over fime in both

the competitive season, while overuse injuries were
common during the preseason. Training and mateh injury
incidences were stable over the period with no signifi-
cant differences between seasons,

Conclusions The training and match injury incidences
were stable over seven seasons. The risk of injury
increased with time in each half of matches

ball Assaciations
tn over the physi
cal and mental load on modern professional foot
ballers and the possible ris|

The Union of Eurapean Fo

(UEFA) has expressed its co

of injury as a result of
A tesearch project, specifically aimed
at evaluating the exposure to football and the risk
of injury for top-level faatball players in Europe
was, therefore, initiated in 1999.1

Studies that describe injury risk and injury
patterns in senior men's football are typically

such loa

season® ¥ or during tourna

studies have included
asons,'® 2! and tl
tle is knawn about the natural var

7 Only few publ
data from two or more

Seasons.

s oot
ations of injury

incidence durir atch, d

OVer seven consecutive season;

MATERIAL AND METHODS

A prospective cohort study «
sional men's football was carried out duri
years 2001-2008. The study covered seven consec

European profes

z the

utive seasons (July to May). In 2000, 14 of the top
s clubs (clubs that

at the highest level in Europe over the last decade)

European me ad participated

were selected by UEFA and invited to take partin
the study. on teams agreed to participate and
delivered complete data for the 2001/02 E

ans, 12 more teams +
EA and included in the study,
a being that they delivered com
I over full seasons (rable

subsequent

plete
teams parti
full methe

sewhere,

ogy is reported
tracted players in the first teams were invited to

participate in th

study

Data collection
The study design followed the consensus on def
initions and data ¢

ies of football injuries
and

Federation £
UEFA.! Baseline data were collected once yearly,
at the start of the season. Individual player expo-
sure in training
the clubs on a stand
included the &

and matches was registered by
exposure form. T
, as well 3

returned on a monthl The team me

ble for recording each injury
injury
groupeach
month together with the The
injury form provided information on the date of
injury, scheduled activity, type and location of
injury, re-injury, faul play and, from 2006/

exposure forms

also

the match minute when the injury occurred

Definitions
The defnitions applied in the study are shown
in box 1. All injuries resulting in a player being

unable to fully participat
play (ie, time-loss injuries)
the player was d injured u
team medical staff allowed full part
in training and availability for matct
Injuries were categorised under four
severity based on the number of da
All injut were followed until the final day of
rehabilitatio

in training or match
and
the
ion
tion,

) were rec

onside

553
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Celtic FC Lab

*AvahuBnkav n ardo0oT) Kot 0L TPOUHATIOHOL OE 2
OUVEYOMEVEG aywwonKeq TEEPLOOOUG

*ZUVOAO: 123 Ay WVEG (67 AYWVEG HIE ATIOOTOON 3-4
NUEPES LETAEV TOUG)

*H ouyvomTa TWV TPAUPATIOHWY 1JTAV UPNAOTEPN pE

TNV aUENON TNG CUXVOTITAG TWV TIAUYVLIOLWV (25.6 versus 4.|
injuries per 1000 hours of exposure; P<0.001)

Dupont et al (2010). Am | Sports Med
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Figure 1. Likelihood of injury with different training loads
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BM] RESEARCH

Irnuestigation of growth, development, and factors
associated with injury in elite schoolboy footballers:
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Johnson et al. (2009). BMJ 338:b490
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Relationship between physical qualities, training load, and injury risk in football players

I { Low :
NCTEASCL P *oor Poor
. - I raining = _} : —
Injury Risk Laads Fitness Performance
AN

o

i
i High Grood
rAIng 5 ;
Fitness Performance
Increased Risk of

Subsequent Injury \_/ T

v

Y
Increased Bﬁjumfj
Soft-Tissue Injury Risk

Injury Risk




Stimulus

Overcompensation

‘\____ Fitness
S I B

Fatigue
————— Training too easy

Training adequate

e ® e e e+ Training too hard



Mmopoupe va TTpoAdBoupe Toug
TPOVUATIONOUG; Eva aTtAd TIopAdELY L

325.001

Adductor Strength (N)

A* )
~J o
h L=
o o
o o

T T L) T ¥
Baseline Two weeks One weeks Week of One weeks Two weeks
previous previous onset after after

Crow et al. (2010). ] Sci Med Sport 13(2):202-204.



"Fiinders Centre for
Epiderniology and Biostatistics,
Faculty of Health Sciences,
Flinders University. Adelaide,
South Australia, Australia
“School of Exercise Science,
Australian Cathobic University,
Brishane, Queensland, Australia
“School of Humen Movement
Studies. The University of
Queensland, Brisbane,
Queensland, Australia
‘Australian Centre: for Research
into Injury in Sport and its
Prevention (ACRISP), Monash
Injury Ressarch Institute (MIRI),
Monash University, Melboume,
Victoria, Australia

Correspondence to
Prafessor Caroling F Finch,
Australian Centre for Research
into Sparts Injury and its
Prevention (ACRISF), Monash
Injury Research Institute (MIRI)
Building 70, Monash University
Clayton Campus, Melboume,
VIC 3800, Australia;

caroline finch@monash edu

Accepted 21 June 2012

This paper is freely available
onling under the BMJ Joumals
unlocked scheme, see hitp://
bism.bmj cony/site/about/
unlocked.xhtm|

Downloaded from bjsm bmj.com on October 6, 201
O . =

2 - Published by group.bmj.com

Original article

Statistical modelling for recurrent events:
an application to sports injuries

Shahid Ullah," Tim J Gabbett,>® Caroline F Finch®

ABSTRACT

Background Injuries are often recurrent, with
subsequent injuries influenced by previous occurrences
and hence correlation between events needs to be taken
into account when analysing such data.

Objective This paper compares five different survival
models (Cox proportional hazards [CoxPH) model and the
following generalisations to recunent event data;
Andersen-Gill (A-G), frailty, Wei-Lin-Weissfeld total time
(WIW-TT) marginal, Prentice-Wiliams-Peterson gap time
(PWP-GT) conditional models) for the analysis of
recurrent injury data.

Methods Empirical evaluation and comparison of
different models were performed using model selection
criteria and goodness-of-fit statistics. Simulation studies
assessed the size and power of each model fit.
Results The modelling approach is demonstrated
through direct application to Australian National Rugby
League recurrent injury data collected over the 2008
playing season. Of the 35 players analysed, 14 {40%)
players had more than 1 injury and 47 contact injuries
were sustained over 29 matches. The CoxPH madel
provided the poorest fit 1o the recurrent sports injury
data. The fit was improved with the A-G and frailty
models, compared to WIW-TT and PWP-GT models.
Conclusions Despite little difference in model fit
between the A-G and frailty models, in the interest of
fewer stal itis that,
where relevant, future studies involving modelling of
recument sports injury data use the frailty model in
preference to the CoxPH model or its other
generalisations. The paper provides a rationale for future
statistical modelling approaches for recurrent sparts injury.

INTRODUCTION

Sports injuries are often recurrent n that some
people experience more than one sports injury over
time. There is wide recognition that subsequent
injury (of either the same or a different type) can
be slmrlg,ly influenced by previous injury occur-
rences.'™ Such recurrent injuries are unlikely to be
statistically independent, and appropriate statis-
tical methods need to be used to analyse such data
accurately.” While different modelling approaches
have been used to report recurrent event data, such
as modelling the within-person total number of
events or time to the first event, they have often
been naive in the statistical sense in that they do
not take correlation between events into account
or have excluded important detailed information
about the subsequent events.” Over the last
decade, there have been some significant statistical
advances in the modelling of recurrent event
data.” '*'? While there has been some application
to health data” '* these methods are yet to be

reported in sports medicine applications. This
means that many models of the likelihood of
recurrence of sports injury, or for understanding
causal relationships when conditions can be recur-
rent, could be flawed, leading to incorrect informa
tion being used to inform prevention priorities and
programmes.

A key statistical challenge inherent in analysing
recurrent injury data is that the probability of
injury oceurrence s likely to be influenced by earlier
injuries, even when they are not of exactly the
same type; this can be manifest as an injury either
raising or lowering the rate of further injury. This is
important because analyses that incorrectly treat
different within-person injuries as statistically inde-
pendent run the nsk of generating misleading
results. Ignoring potential within-person event
dependency leads to reported greater precision than
is warranted and possible biasing of results away
from the null. A second statistical issue is that
many naive statistical approaches implicitly restrict
the baseline probability of injury, and the influence
of covariates on this, to be the same across all
injuries when, in fact, they vary across people
and different injury types. Across people, this vari-
ability implies that some will have inherently
higher or lower rates of different subsequent injur-
ies. Together, these statistical issues mean that in
any tecurrent injury dataset there will be different
within-person correlations across people and that
the within-person injury times will be dependent.
Any correlation among injuries (whether produced
by event dependence or variability) will violate
assumptions that the timing of injuries is independ-
ent, and result in problems of estimation and incor-
rect inference if not properly taken into account.

Despite many studies documenting the inci-
dence of sports injuries, and recognition of the
recurrent nature of many injuries,"* appropriate
statistical modelling for recurrent sports injuries
has largely been absent from published studies. In
general, subsequent sports injury has been handled
statistically in one of three ways. The majority of
cohort studies have reported Poisson counts and
calculated injury rates as the total number of injur-
ies per unit time, even when many players contrib-
ute more than one injury occurrence to the
numerator. Inherently, such calculations treat all
injuries within given players as independent
When these studies have recognised that injury
history can predict injury risk, they have adjusted
for it in regression models by including a dichot-
omous predictor representing ‘previous injury
history? (yes/no). On the rare occasion when
researchers have recognised within-player injury
dependency, they have only modelled the time to

& Copytight Atticlelauther{ortieirsmployer) 2012. Produced by BMJ Publishing Group Ltd under licence. 1
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Bosquet et al. (2008). Br | Sports Med 42:709-714; Borresen & Lambert (2008). Sports Med 38:633-646; Meeusen et al (2006). Eur |
Sport Sci 6:1-14
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Alatopoy€g oppovikol ipodiA Mn mapepfatiky  Kdotog To emtimteda oppovVwWOV
(eEAeVBEPN TEOTOOTEPOVN/KOPTLLOAN, (oto 0dAL0) emmpedlovtat armd
AUENTLKT] OPUOVT)) TIOAAOUG TTOPAYOVTEG

(oTpEG SelypaToAnyiag,
XELPLOPOG SELypATWY,
Slouta, mepi24wpn &
ETIOXLKT) SLOKUAVOT)

Awatapoyég tng 61dBeong (mood profile)  AmAY, pn >xeTik& YoaunAr}  Mpémel va tuttomotnBovv
T PEUPATIKA a&lomoTia oL ouvOrKeg
uéBodog OUUTIAY} pWONG TOU
gepwInpatoloyiou ((Sia
wpa & pEpQ)
Bloxnuikoi deikteg oto aipa (CK, CRP, Mn LoyupEg Ae oxetiCovtal TavTa YE
oupia) evoei€elgotn KOTIWOM)
BLBAloypadia
AELTOVPYLOG VO OTIOLNTLKOU Mn LoyupéEg
ovoTrjpatog (IgA) evoeielg

Bosquet et al. (2008). Br | Sports Med 42:709-714; Borresen & Lambert (2008). Sports Med 38:633-646; Meeusen et al (2006). Eur |
Sport Sci 6:1-14
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* H emtuy o tng opadag patvetat OTL €6apTATAL, EKTOG TWV
AAAWY, OO TOV aPLBO TWV TPAVUATIOUWV.

-H npo)\ntpn TWV TPOVHOTIOPWY Ba TpETEL VO TIEPLAAUBAVEL pic
TILO OALOTLKT) TIPOCEYYLOT KOL TN CUVEPYOTIA TIOAAWY
ELOLKOTNTWYV (Latpwyv, puoloBepateuTwy, TPOTIOVNTWY,
q)ucto}\oywv WUYOAOYWV KAT).

TO TIPOYPAUPAT EKYUUVOAOTG GE OKOTIO TNV TIPOANYIN TwV

MUKWV TPOUHOTIOHWY Ba TTPETEL VO ATTOTEAOUV PACIKA OO LKA
OTOLYElO TNG TIPOTIOVNONCG.
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