Original research

Injury rates decreased in men’s professional football:
an 18-year prospective cohort study of almost 12 000
injuries sustained during 1.8 million hours of play
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ABSTRACT

Background The UEFA Elite Club Injury Study is

the largest and longest running injury surveillance
programme in football.

Objective To analyse the 18-season time trends in
injury rates among male professional football players.
Methods 3302 players comprising 49 teams (19
countries) were followed from 2000-2001 through
2018-2019. Team medical staff recorded individual
player exposure and time-loss injuries.

Results A total of 11 820 time-loss injuries were
recorded during 1 784 281 hours of exposure. Injury
incidence fell gradually during the 18-year study period,
3% per season for both training injuries (95% Cl 1% to
4% decrease, p=0.002) and match injuries (95% Cl 2%
to 3% decrease, p<0.001). Ligament injury incidence
decreased 5% per season during training (95% Cl 3% to
7% decrease, p<0.001) and 4% per season during match
play (95% Cl 3% to 6% decrease, p<0.001), while the
rate of muscle injuries remained constant. The incidence
of reinjuries decreased by 5% per season during both
training (95% Cl 2% to 8% decrease, p=0.001) and
matches (95% Cl 3% to 7% decrease, p<0.001). Squad
availability increased by 0.7% per season for training
sessions (95% Cl 0.5% to 0.8% increase, p<0.001)
and 0.2% per season for matches (95% Cl 0.1% to
0.3% increase, p=0.001).

Conclusions Over 18 years: (1) injury incidence
decreased in training and matches, (2) reinjury rates
decreased, and (3) player availability for training and
match play increased.

INTRODUCTION
The ultimate goal for professional football clubs is
to win games, titles and trophies.'

For team success, avoiding injuries may be essential;
alow number of injuries allow coaches to have the most
complete squad (usually around 25 players from which
to pick the 11-member team) available for training
and matches. In fact, we” and others® * have previously
shown that injuries affect performance negatively and
that lower injury rates are linked to success in national
and international matches. Hence, avoiding injuries is
of utmost importance.’

In 1999, the UEFA initiated a research project aimed
at following injury rates and injury patterns over time,
reducing the number and severity of injuries and
increasing player safety.”® Conducting injury surveil-
lance is the fundamental first step in the sequence
of prevention® and thus an injury surveillance study
was launched in 2001. This study, the Elite Club
Injury Study (ECIS), has so far involved 69 European
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top-level teams from 20 different European countries
over 18 seasons.

Football has changed a great deal since ECIS was
launched; there are more games per calendar year and
objective data show that the players run farther than
they used to, with more frequent high-speed efforts.’
An advantage of a long-term study, such as ECIS, is that
it can reveal trends.'®'* Previously published 7 and
11-year follow-ups of ECIS did, however, not identify
any significant changes in training or match injury inci-
dence over time.®”

The purpose of the present study was to analyse
whether there have been any time trends in injury
rates during 18 seasons from 2001/2002 through
2018/2019. Our hypothesis was that injury incidence
and injury burden had been stable over time.

METHODS

ECIS is a prospective cohort study initiated and
funded by the European football association, UEFA.
ECIS was launched in July 2001 and has since then
been conducted over 18 consecutive seasons. Before
the start of a new European football season, all teams
that qualified for the UEFA Champions League (UCL)
group stage were invited to participate in ECIS during
the upcoming season. Teams that had participated in
ECIS during the previous season were also invited to
continue their participation, even if they did not qualify
for the subsequent UCL group stage. All players from
the first team squads of participating clubs were asked
to give their written informed consent to be included
in the study.

Patient involvement

This research was done without patient (football
player) involvement. Patients were not invited to
comment on the study design or to contribute to
the writing or editing of this document.

Study procedure

Teams that agreed to participate in ECIS were asked
to assign a contact person (a member of the medical
staff) who was responsible for registering the neces-
sary data during the season. All contact persons
were given a study manual, including a detailed
description of the study methodology, to ensure
they understood the data registration process
and were familiar with all operational definitions
used in the study (table 1). Teams were asked to
provide the study group with data each month.
All registered data were reviewed by members of
the study group to ensure that it complied with
the study protocol. If any missing or unclear data
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Table 1  Operational definitions

Team training that involved physical activity under the
Training session supervision of the coaching staff

Match Competitive or friendly match against another team.

Injury Any physical complaint sustained by a player that resulted
from a football match or football training and led to the
player being unable to take full part in future football training
or match play.

Traumatic distraction injury to a ligament.

Traumatic distraction or overuse injury to a muscle.

Ligament injury
Muscle injury
Injury incidence Number of injuries per 1000 player hours ((Z injuries/Z
exposure hours)x1000).

Injury burden Number of lay-off days per 1000 player hours ((Z lay-off
days/% exposure hours)x1000).

The average percentage of players available for training and
match selection (eg, not absent due to injury, illness, national
team duty or other reasons).

The average percentage of players who were absent from
trainings and match selection due to injury.

Injury of the same type and at the same site as an index

injury.

Squad availability

Injury absence

Reinjury

were identified during this review process, immediate feedback
was sent to the contact person to complete or correct the data.
Data for the current study were collected between July 2001 and
May 2019. The study methods followed international consensus
statements closely and a detailed description of the methods has
been published previously.!s ¢

The methodology was also consistent with recommendations
from an IOC consensus statement from 2020, even though data
registration was completed before this statement was published.'”

Study population

To increase homogeneity in this substudy, we only included
teams during seasons that they participated in the UCL group
stage in the analyses. This selection was made since the number
of teams that failed to qualify for the UCL group stage has
increased during the course of the study and since there could be
some important differences between teams that qualified for the
UCL group stage and teams that did not (eg, match schedules,
financial conditions, and so on). During 18 seasons, a total of
49 participating teams from 19 European countries participated
in the UCL group stage and were included in the present study.

Inclusion and exclusion criteria

All players with a first team contract were invited to participate
in the study on a voluntary basis, adding up to a total of 3302
included players. Players who left or joined the team during the
season (eg, due to transfer) were included during their time on
the team.

Exposure

Individual football exposure was registered on an attendance
record. The attendance record included information about the
duration in minutes for each exposure (including training and
match play), as well as whether players were absent due to injury,
illness, national team duty or for other reasons.

Injury

An injury was defined using a time-loss definition (table 1).
For each injury that occurred, the contact person was asked to
complete an injury card. The injury card included information

about the injury diagnosis, injury occasion and the mechanisms
causing the injury. Based on the information on the injury card,
members of the study group classified the injury using the
Orchard Sports Injury Classification System.'® Injuries that did
not occur during a specific identifiable event (eg, overuse inju-
ries) were assigned to the last activity (training or match) that the
injured player was able to complete before being removed from
full participation in team activities. Reinjury was defined as an
‘injury of the same type and at the same site as an index injury’
irrespective of injury occasion, injury mechanism and the time
between the injury and a potential index injury.

Players were considered injured until the medical team cleared
the player for full participation in all team activities, including
both training and match play. Lay-off following an injury was
defined as the number of days from the date of injury until the
date when the medical team declared the player as ready for full
participation.

Data analyses

Continuous data are presented as means with SDs. Four injury
measures were analysed for all injuries, ligament injuries and
muscles injuries: (1) injury incidence in training, (2) injury inci-
dence in matches, (3) injury burden for training injuries, and (4)
injury burden for match injuries. Injury incidence was expressed
as the number of injuries per 1000 hours of exposure. Injury
burden was expressed as the sum of lay-off days caused by an
injury category per 1000 hours of exposure. Specific analyses of
muscle and ligament injuries were performed since these are the
two most common injury types in professional football.” Squad
availability was expressed as the average percentage of players
available for training and match selection (eg, not absent due
to injury, illness, national team duty or other reasons). Injury
absence was expressed as the average percentage of players who
were absent from trainings or unavailable for match selection
due to injury.

For injury incidence and reinjury incidence, respectively, time-
trend analysis was performed using Poisson regression with
log link function and overdispersion with number of injuries
as dependent variable, season as independent variable and log-
transformed exposure as offset variable. Corresponding anal-
ysis was performed for injury burden with the number of days
absence as the dependent variable. Injury absence was modelled
as binomial distribution (log link) with overdispersion where
the number of missed trainings/matches was considered the
number of ‘successes’, the number of played trainings/matches
was considered the number of ‘failures” and season was used as
independent variable. For the remaining injury rate variables,
time-trend analysis was performed using linear regression with
the log-transformed injury rate as dependent variable and season
as independent variable. The regression equations were used to
also estimate annual change in expected rate, expressed as per
cent, by using the formula 100*(exp(b1)—1), where b1 is the
slope in the linear expression. Analyses were two sided and the
significance level was set at p<0.05.

RESULTS

A total of 265 ‘team seasons’ from 49 teams were included in
the analyses. During these seasons, a total of 11 820 injuries
were reported during 1 784 281 hours of exposure, representing
a total injury incidence of 6.6/1000 hours (95% CI 6.5 to 6.7).
The majority of the reported injuries occurred during match
play (6785 match injuries and 5035 training injuries), repre-
senting a match injury incidence of 23.8/1000 hours. The injury
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Table 2 Descriptive data of injuries and availability during 18 seasons of the UEFA Elite Club Injury Study

During training During matches

Injury incidence
Injury incidence, injuries per 1000 hours of exposure (95% Cl)
Ligament injury incidence, injuries per 1000 hours of exposure (95% Cl)
Muscle injury incidence, injuries per 1000 hours of exposure (95% Cl)
Injury severity
Injury severity, average days absence (SD)
Ligament injury severity, average days absence (SD)
Muscle injury severity, average days absence (SD)
Injury burden
Injury burden, days absence per 1000 hours of exposure
Ligament injury burden, days absence per 1000 hours of exposure
Muscle injury burden, days absence per 1000 hours of exposure
Reinjuries
Overall reinjury incidence, injuries per 1000 hours of exposure (95% Cl)
Ligament injury reinjury incidence, injuries per 1000 hours of exposure (95% Cl)
Muscle injury reinjury incidence, injuries per 1000 hours of exposure (95% Cl)
Injury absence
Injury absence* (SD)

3.4(3.3103.5)
0.5 (0.4 t0 0.5)
1.3(1.3t01.4)

23.8(23.2t024.4)
44 (4.2t04.7)
9.7 (9.3 t0 10.0)

18 (31) 21 (34)
23 (42) 32 (52)
15(17) 18 (20)

60.5 (56.5-64.5)
10.9 (9.2-12.6)
20.0 (18.4-21.6)

504.6 (475.6-533.6)
141.0 (125.2-156.8)
178.4 (164.7-192.1)

0.4(0.4100.4)
0.1(0.0t0 0.1)
0.1(0.1t00.2)

22(.0t023)
0.3(0.3t00.4)
1.0(0.9t01.2)

11.2 (43) 113 (4.4)

*Injury absence was expressed as the average percentage of players who were absent from trainings or unavailable for match selection due to injury.

incidence in training was 3.4/1000 hours (table 2). Muscle inju-
ries (n=4763) and ligament injuries (n=1971) comprised 57%
of all injuries reported.

Team statistics

The average squad size was 25 (95% CI 22 to 28) players. Teams
had on average 215 (95% CI 177 to 253) training sessions and
played 60 (95% CI 52 to 68) first team matches per season,

corresponding to an average of 3.6 (95% CI 3.0 to 4.2) training
sessions for each match played.

Time trends for injury incidence

Time-trend analyses showed decreases in injury incidence, 3%
per season during the 18-year study period, in both training
and matches. Ligament injury incidence also decreased over the
study period, with 5% per season in training and 4% per season

Table 3 Results from the analyses showing the seasonal percentages of change in injury incidence, injury severity, injury burden, reinjury incidence,
injury absence and match availability/training attendance between the 2001/2002 and the 2018/2019 season. Results are expressed as the seasonal

change, with 95% Cls*
During training During matches
Seasonal change (%) 95% CI P value Seasonal change (%) 95% Cl P value

Injury incidence

Injury incidence -3 —4to -1 0.002 -3 -3to-2 <0.001

Ligament injury incidence -5 -7t0-3 <0.001 -4 -6to -3 <0.001

Muscle injury incidence -1 -2to1 0.498 -1 -2to1 0.268
Injury severity

Injury severity 1 Oto2 0.143 1 1t02 0.003

Ligament injury severity 4 1to7 0.012 2 0to5 0.054

Muscle injury severity 1 -1t03 0.294 1 0to3 0.051
Injury burden

Injury burden -2 -4t00 0.083 -2 -2to -1 0.001

Ligament injury burden -1 -5t04 0.759 -2 -51t00 0.095

Muscle injury burden 0 -2t02 0.773 1 -1t02 0.936
Reinjuries

Reinjury incidence -5 -8to0-2 0.001 -5 -71t0-3 <0.001

Ligament reinjury incidence -6 -9to-3 <0.001 -7 -11t0-3 <0.001

Muscle reinjury incidence -3 -7t00 0.059 -4 -7t0-2 0.002
Availability/injury absence

Availability 0.70 0.5t00.8 <0.001 0.20 0.1t00.3 0.001

Injury absence -2 -3to -1 <0.001 -2 -3to -1 <0.001

Negative values represent a reduction. Positive values represent an increase.

*The dependent variables injury severity and availability were log transformed. Tests for normality (Kolmogorov-Smirnov and Shapiro-Wilk) showed that this transformation was

appropriate for the dependent variables.
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in match play. There was no change in muscle injury incidence
over time (table 3, figures 1 and 2).

Time trends for injury severity

There were no significant trends in the severity (average
number of days lost) of all injuries or muscle injuries in training.
However, the severity of ligament injuries in training increased
4% per season. The severity of match injuries also increased,
1% per season, while no significant trends were observed for
ligament or muscle injuries that occurred in matches (table 3,
figures 1 and 2).

Time trends for injury burden

The overall burden of match injuries fell by 2% per season while
no statistically significant change in burden of training injuries
was observed. In addition, no significant trends were detected
for the burden of ligament or muscle injury, neither in training
nor in matches (table 3, figure 3).

Time trends for reinjury incidence

The reinjury incidence decreased 5% per season both during
training and match play. There were similar trends for ligament
reinjuries, with a 6% decrease in training and 7% decrease in
matches. Muscle reinjury incidence decreased 4% in matches,
but there was no significant decrease in training (table 3,
figures 1 and 2).

Time trends for injury absence and squad availability

Squad availability for both training sessions and matches
increased over the study period with 0.7% per season for
training sessions and 0.2% per season for matches. Converse
changes were observed for the average squad absence due to
injury (table 3, figure 3).

DISCUSSION

This unique ECIS data set allows us to explore 18-year trends for
key football injury epidemiological data. Since we have previ-
ously reported 7 and 11-year data®” from the ECIS, we provide
these, for the reader’s convenience, alongside the 18-year data
in table 4. In comparison to the 7-year follow-up, the 18-year
data indicate a 13% and 17% lower match and training injury
incidence, respectively.

The data from table 3, taken together with the 18-year longi-
tudinal data plots in the Results section, allow us to draw six
major conclusions:

» The overall injury rate has decreased in training and matches.

» The ligament injury rate has decreased in training and
matches.

» The muscle injury rate has not decreased, neither in training
nor in matches.

» The burden of injury has remained stable.

» The reinjury rate has decreased.

» Player absence from training and matches has decreased.

Can we explain why injury rates changed?

This is a prospective epidemiological study revealing signifi-
cant associations. Causative factors cannot be evaluated using
this study design; we do not know the reasons for the observa-
tions. However, after 18 years of monthly contacts with these
elite-level teams, we do have some hypotheses. We also orga-
nise an annual meeting with all the chief medical officers of the
clubs participating in the ECIS for discussions on how to reduce
injuries, keep the players available and increase performance

of the teams. At such a meeting in Porto 2013, we asked for
the chief medical officers” views on the most important risk
factors contributing to injuries. The four most common factors
listed were: (1) the leadership style of the head coach, (2), the
quality of internal communication, (3) the workload imposed on
players, and (4) player well-being.'?~**

This suggests that preventive strategies targeting player-related
risk factors may not, on their own, be sufficient to significantly
reduce injury rates at elite level.'"” Accordingly, alternative risk
factors need to be investigated to determine whether there is
a correlation with injury rates and to provide guidance to the
most appropriate preventive measures to be adopted.® We have
studied some of these and found associations between injury
rates and the leadership style of the head coach?! as well as the
quality of the internal communication within a team.** While
speculative, it is plausible that a better understanding of how
these kinds of ‘alternative’ risk factors may be associated with
injuries has contributed to the decreasing injury rates that were
observed in the present study.

What does this mean, practically?

The decrease in injury incidence by 3% per season in training
and 3% per season in matches observed in the present study is
encouraging—a success story in the world of football medicine.
Further, the reinjury rate, 10% of all injuries, is low in this male
elite club cohort and it decreased by 3%-7% during the 18-year
period. The lower reinjury rate is maybe the most important
finding in the study.

In comparison to when the ECIS was launched, we now have
better diagnostic abilities (multiple-angle video analysis of mech-
anisms, better correlated clinical tests, higher resolution MRI
scanners, new grading methods) and improved appreciation of
which injures need longer or more comprehensive rehabilitation
in order to prevent reinjury (eg, syndesmosis injuries, ACL reha-
bilitation times, central tendon involvement of muscle injuries).
This improved diagnostic ability and injury appreciation may
also explain the trend towards increased severity as rehabilita-
tion times are extended for certain injuries. This goes hand in
hand with a more criteria-based return to play philosophy as
we better understand physical quality measures associated with
injury and reinjury (eg, strength markers, eccentric hamstring
strength).

Absence from training and matches has also decreased. Injury
absence and total squad availability (which to a large extent is
decided by the number of players absent due to injury) are the
most important variables to communicate to non-medical stake-
holders, since low injury absence has been linked with better
team performance.”™ It is therefore encouraging to see that
absence due to injury has decreased over the study period.

How can our findings be of practical value for players,
clinicians and clubs?
According to statements at recent postseason meetings, many of
the ECIS teams have improved their communication and strat-
egies to prevent injuries and, because of this, improved their
results. Team medical staff has created awareness of preventing
injuries, underlining the necessity to communicate and coop-
erate with coaching, performance and administrative staff. These
efforts need to be expanded, in collaboration between medical
staff, coaches and directors, to analyse how the game evolves,
and to find solutions to keep the players safe and at less risk.
Most current team physicians can be considered as special-
ised football doctors based on their experience, commitment
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Figure 1 Training injuries. Time course of injury incidence, injury severity, injury burden and reinjury rate for all injuries, muscle injuries and ligament
injuries over the study period. Injury incidence is defined as the number of injuries per 1000 hours of training exposure with 95% CI. Injury severity

is defined as the average number of absence days following training injuries with 95% ClI. Injury burden is defined as the number of absence days
caused per 1000 hours of training exposure with 95% Cl. Reinjury rate is defined as the number of reinjuries per 1000 hours of training exposure with
95% Cl.

Ekstrand J, et al. Br J Sports Med 2021;0:1-9. doi:10.1136/bjsports-2020-103159 5

“ybuAdoo Aq parosioid 1sanb Aq 202 ‘22 IMdy uo jwoo fwag wslg//:dny woly papeojumoq "TzZ0z Areniga-d G uo 6GTE0T-0202-SModslg/9eTT 0T Se paysignd 1sii :pajA suods r ig


http://bjsm.bmj.com/

Original research

45

—e— All injuries
40 A
—a&— Muscle injuries

35 A

—— Ligament injuries

30 A

25 A

20 A

15 4

10 4

Incidence (injuries/1000 h)

5 4

0
90

80 -

70 A

60 A

50 4

40 A

30 A

Severity (days/injury)

20 A

10 A

0 — T T T T T T T T T T T T

1000

900 1 T
800
700 1 ¢
600 A

500 { |

400 4
300 1

200 k" ".‘, AN ] ‘.“’ SEND e

100 A

Burden (days absence/1000 h)

0 — T T T T T T T T T T T T

9.0

7.0 A

6.0 1

5.0 4

3.0 1

2.0 4

Reinjury Incidence (injuries/1000 h)

1.0 A

0.0 T T T T T —TT T T T T

01/02 03/04 05/06 07/08 09/10 11/12 13/14 15/16 17/18

Figure 2 Match injuries. Development of injury incidence, injury severity, injury burden and reinjury rate for all injuries, muscle injuries and ligament
injuries in matches over the study period. Injury incidence is defined as the number of injuries per 1000 hours of match exposure with 95% Cl. Injury
severity is defined as the average number of absence days following match injuries with 95% Cl. Injury burden is defined as the number of absence
days caused per 1000 hours of match exposure with 95% CI. Reinjury rate is defined as the number of reinjuries per 1000 hours of training exposure
with 95% Cl.
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Figure 3 Development of player availability and injury absence in
training and in matches over the study period. Player availability is
defined as the average proportion of training sessions and matches
when players were available to participate with 95% ClI. Injury absence
is defined as the average proportion of training sessions and matches
when players were unavailable to participate due to injury with 95% CI.

to football medicine and investment in skills and knowledge.
Medical staff has advanced, and the requirements to coach at the
highest professional football level have increased. It is plausible
to state that the head coaches of 2020 are better educated and
prepared for their job than their colleagues from the start of
ECIS in 2001. We have shown that the leadership style of the
coach may impact injury variables and better educated coaches
may thus have influenced the injury numbers positively.

However, we have to ask what the medical team member can
influence and change? Probably not the leadership of the head
coach and probably not the load on the players, but definitely
the internal communication among doctors, physiotherapists
and coaches, and the well-being of the players. The medical team
could focus on these issues.

We must also continue to embrace all strategies that are useful
to prevent injuries, for example, neuromuscular training. Even at
the elite level, implementation of preventive exercises and player
compliance to these exercises can be further improved, even
though the standard is already high in many clubs.”® In profes-
sional football, the main focus of training sessions is to improve
the footballing ability of players. To increase coaches and
players’ buy-in to preventive exercises it may be important that
those exercises also contribute to the main focus of the training
sessions.”® Difficulties in implementing preventive exercises and

Table 4 Injury statistics from the present study and two previously
published follow-ups of the UEFA Elite Club Injury Study data set

7-year data®

11-year data’  18-year data

Exposure hours 566 000 1060 000 1780 000
Injuries 4483 8029 11820
Injury incidence* 8.0 7.6 6.6
Match injury incidence® 215 26.7 238
Training injury incidence* 4.1 4.0 34
Reinjury proportion (%) 12 12 10

*Injuries per 1000 hours of exposure.

keep players compliant may be a reason why muscle injuries
have not decreased over the past 18 years.

Injury prevention may be working

Let us contextualise the observed time trends of different injury
variables that we present in this study. Since 2001, when ECIS
was launched, the intensity of football matches has increased
with an increasing number of high-intensity activities per match
and higher maximum running speed of professional players.’
Injuries are more likely to occur during high-intensity activities,
such as running and sprinting,?* and it is reasonable to expect
that such changes (more high-speed activities) would increase
risk of injury.

In addition, there are now more games per season than previ-
ously and an increasing rate of matches increases risk of injury.?
Why has injury incidence decreased as professional footballers
have been exposed to at least some factors that increase injury
risk? The advocates for sports injury prevention appreciate that
injuries occur due to a complex and multivariate system, with
multiple risk factors and risk factor interactions,*® and that this
complexity needs to be considered to effectively prevent injuries.
We would argue that, over this 18-year period, injury prevention
has become increasingly effective and football doctors and phys-
iotherapists have become more efficient in identifying, inter-
vening and contributing to a reduced number of injuries despite
increasing demands.

Methodological considerations

A main strength of this study is that the prospective study design
follows international consensus on epidemiological research
in sport closely and allows for comparisons with other studies
following similar methodologies."*™"”

Also, several steps were taken to increase the reliability of
the collected data, such as a detailed study manual and close
communication between the study group and all participating
teams, and so on.” Even though a prospective cohort study as
the present is considered the gold standard in terms of epidemi-
ological research, the quality of the reported data is of utmost
importance. A continuous and close contact between researchers
and informants is the best way to increase quality of reported
data which is the main reason why we insist that teams deliver
data monthly. As we review all data that are reported to us, we
make sure that it is in accordance with the study methodology.
In addition, we meet with the informants every year to inform
them on the progress of the study and emphasise the importance
of high data quality.

Further, the study period spanned 18 consecutive seasons and
includes a large, homogeneous sample size. It should, however,
be acknowledged that a homogeneous data set will decrease the
generalisability of the findings to other settings such as female,
youth or amateur football.

Several teams have been included or excluded from the
study over the course of the 18 seasons of data collection. Even
though all of these teams were among the best teams in Euro-
pean football and that the sample thus could be considered fairly
homogeneous, it should be acknowledged that injury rates may
differ between different teams. Therefore, the results could be
influenced by the inclusion and exclusion of teams. However,
we performed a sensitivity analysis (data not shown) where
we repeated the analyses performed for all outcome variables
on a different cohort (in which all teams included in the ECIS
were included). The outcomes of these analyses did not differ
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substantially from the outcomes in this study, which we believe
further strengthens the findings of the study.

The risk of injury during matches is around seven times higher
than it is during training. We would argue that there is no value in
discussing trends for overall injury rates (matches combined with
training), as such data depend greatly on the ratio of training
to matches (exposure). Thus, we argue that injury rates always
should be reported separately for match play and training.

Several different injury measures were included in analyses,
for example, injury incidence, injury burden and injury absence,
to reflect different aspects of the consequences of injuries in
professional football. While injury incidence is still the most
reported injury rate in epidemiological studies, injury burden,
considering both the frequency and severity of injuries, may be
a better measure of the full consequences of injuries.”” Injury
severity may however be difficult to define. In the present study,
a time-loss definition of injury was used which means that
contact persons were asked to give a date when injured players
were considered ready for full participation in all team activities.
In practice, return to sport is often a continuum from partial
participation to full participation and eventually full perfor-
mance. It may thus be difficult to give an exact date when players
are considered ready for full participation.

It is also possible that players may return to full participation
even though they have remaining symptoms that may affect their
ability to perform in a competitive environment. These aspects
of an injury are not covered using a time-loss definition of injury
and are thus not included in our definition of injury burden.

What are the findings?

» The overall injury rate has decreased in training and matches.

» The ligament injury rate has decreased in training and
matches.

» The muscle injury rate has not decreased, neither in training

nor in matches.

The burden of injury has remained stable.

The reinjury rate has decreased.

Player absence from training and matches has decreased.

vvy

How might it impact on clinical practice in the future?

» The declining injury incidence that was observed between
2001 and 2019 could be a sign that injury prevention has
become increasingly efficient and should encourage medical
staff in professional football clubs to continue to implement
and monitor preventive programmes in accordance with
emerging evidence.

» The fact that injury absence also decreased could be used
as a tool to translate this message to other stakeholders in
professional football (eg, it should be attractive to managers/
club directors). This may be helpful when health professionals
are negotiating to improve medical services for players and to
allocate resources to prevent injuries.
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