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Abstract

Purpose The purpose of this study was to analyse unique injury data of the national statutory accident insurance for the two
highest divisions in German male football (Bundesliga and 2. Bundesliga) over three consecutive seasons regarding inter-
season, inter-division and inter-team differences.

Methods This was a prospective observational open cohort study over the seasons 2014/2015, 2015/2016 and 2016/2017.
Every acute injury that was registered by clubs or physicians with the German statutory accident insurance for professional
athletes (VBG) as part of occupational accident reporting and that led to time loss and/or to medical attention, was included.
Results The complete sample consisted of 1449 players. The study covered 2663.5 player seasons with an observed match
exposure of 69,058 h and a projected training exposure of 529,136 h. In total, 7493 injuries were included. The overall
incidence rate was 12.5 (% 0.28) injuries per 1000 exposure hours, which translated into match and training rates of 47.0
(+1.62) and 8.02 (£ 0.24) injuries per 1000 h, respectively.

Conclusion Findings of 2.7 injuries per player and season underline the need of effective preventive approaches. Higher
injury incidences in seasons after international tournaments suggest an increasing risk of injury with increasing number of
matches. However, large differences between the single teams from the same division indicate that a reduction in the injury
burden is generally possible. Continuing the presented injury surveillance might be helpful to identify injury trends in the
future and to evaluate the effectiveness of preventive approaches under real-life conditions.

Level of evidence Level II.

Keywords Professional football - Soccer - Injury - Epidemiology - Burden - Incidence

Introduction

Although football is related to several health benefits [20,
27], in particular on professional level it is also associated
with a high risk of injuries [19, 23]. Up to 101 injuries per
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1000 h of match play [1] with an increasing incidence [4] have
been reported, particularly for certain injury types [16, 24].
This is proof of the great need for effective injury prevention
approaches in professional football. In addition to the clas-
sic implementation models such as the “Sequence of Injury
Prevention” [36] or the “TRIPP-Framework” [14], a number
of papers have been published in the past years describing
research frameworks leading to successful implementation of
interventions in sport practice [32, 37, 38]. All of the exist-
ing implementation models share a common theme that the
description of injury epidemiology within the target popu-
lation is an integral part of the identification of preventive
approaches. Considering the importance of the description of
injury epidemiology, Fuller et al. [15] published a consensus
statement on injury definitions and data collection procedures
in studies of football injuries to ensure consistency and to
increase inter-study comparability of epidemiologic data. As
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a result, several excellent epidemiologic publications are avail-
able providing helpful data for injury prevention. Having a
closer look on current epidemiologic studies from professional
male football, we notice that papers either describe tourna-
ments and not regular league play [1, 22, 31, 33], or focus on
single teams only and do not consider complete divisions, such
as the outstanding UEFA Elite Club Injury Study [9] and oth-
ers [3, 5, 16, 25, 26, 29, 30, 34]. Yet other studies mainly focus
on single injury types or body locations [2, 7, 28, 35]. The cur-
rent studies that address all injury types from complete profes-
sional divisions either do not cover European top leagues [4,
6,21, 34] or analyse public media information with a high risk
of bias [26]. Certainly, to our best knowledge, there is no cur-
rent publication describing epidemiologic data from one of the
Europe’s top leagues, covering complete divisions (complete
squads from all clubs) in a longitudinal study design.

In Germany, there is a unique social insurance system
including a statutory accident insurance for all employ-
ees. For the sector of professional athletes, the responsi-
ble statutory accident insurance is the Verwaltungs-Beruf-
sgenossenschaft (VBG). Based on the presented state of the
epidemiologic literature and the ensuing possibilities of the
German insurance system, the aim of the present study is
to perform a complete survey of all acute injuries of the
two highest divisions in German male football over three
consecutive seasons by analysing the unique data sample of
the German statutory accidental insurance VBG. The lead-
ing questions we want to answer are whether an ongoing
injury surveillance of all acute injuries by statutory insur-
ances (1) is generally beneficial for the description of injury
epidemiology, in particular with regard to (2) inter-season
time trends, (3) differences between skill levels (divisions)
and (4) inter-team differences within the same division.
These results might deliver a best practice example for a
continuous national injury surveillance and might support
the development of future preventive approaches for injuries
on professional level.

Materials and methods

This was a prospective observational open cohort study
over three consecutive seasons (2014/2015, 2015/2016 and
2016/2017) that evaluated injuries in German professional
male football. The study followed the STROBE (Strengthen-
ing the Reporting of Observational Studies in Epidemiology)
statement [39].

Inclusion criteria and definitions
Teams and participants

All first division [Bundesliga (BL1)] and second division [2.
Bundesliga (BL2)] football players who competed in at least

one competitive match for the respective 18 BL1 and 18
BL2 clubs during the 2014/2015, 2015/2016 and 2016/2017
seasons were included in this study. Each season extended
from 1 July until 30 June of the subsequent year, resulting
in a complete observation period from 1 July 2014 until 30
June 2017 (36 months).

In general, all participants were statistically considered to
be one person. Players who played in both the first and sec-
ond divisions during one season due to a club change were
included in both collectives for comparisons between the
divisions within one season (e.g. incidence rate 2014/2015
BL1 vs. BL2). Player seasons were calculated as the number
of included players per season. Players who joined or left a
team during the winter break only counted for a half player
season on the respective team. If a player was part of a Ger-
man first or second division team over the whole observation
period and competed in at least one competitive match per
season, this one person accounted for three player seasons.

Injuries

The present study followed the injury definition of the con-
sensus statement on injury definitions and data collection
procedures in football [15]. We included every acute injury
of the included participants that was registered by clubs or
physicians with the VBG as part of the occupational acci-
dent reporting that led to the player’s short-term disability
(time loss) and/or to medical treatment costs (medical atten-
tion). Pain or chronic injury that was not of a post-traumatic
nature as well as illnesses or mental impairments was not
considered. Players who had an existing injury at the start of
the observation period were not excluded from the study, but
their existing injuries were not included as part of the study.

Recurrent injuries were defined as an injury of the same
type and the specific muscle or ligament at the same site as
an index injury that occurred after a player’s return to full
participation from the index injury. A recurrent injury occur-
ring within 2 months of a player’s return to full participa-
tion was referred to as an “early recurrence”, one occurring
2-12 months after a player’s return to full participation as
a “late recurrence” and one occurring more than 12 months
after a player’s return to full participation as a “delayed
recurrence”. Injuries such as contusions, lacerations, con-
cussions and sequelae resulting from the index injury were
not recorded as recurrences, but always set as an index injury
[15]. As we had no pre-study period injury data available, all
first injuries that occurred during the observation time were
set as an index injury.

Injury event

Since we had no comprehensive data of all test and friendly
matches available, only injuries that occurred during
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competitive matches (official league play, national cup
matches, international cup matches) were classified as match
injuries. Identified injuries from friendly and test matches
were classified as training injuries.

Data collection
Players’ baseline information

The personal data (name, date of birth, club, playing posi-
tion) of all included participants were provided by the Ger-
man Football League [“Deutsche Fufiball Liga” (DFL)] and
matched with open access data from the websites www.
kicker.de and www.transfermarkt.de. The pseudonymised
injury data were retrieved from the VBG database about
3 to 4 months after the close of the respective season as of
15 September. Thus, the duration or expected duration of
time loss was also examined as of the data retrieval date of
15 September. It therefore must be noted that this is merely
an excerpt of the total aforementioned cut-off date for the
analyses. This approach enables a longitudinal comparison
of the three seasons.

Match and training exposures

The match exposure was calculated by the number of com-
petitive matches per included team multiplied with 11 (regu-
lar number of players per team on the pitch) and the dura-
tion of the match in hours (1.5 h or 2.0 h, respectively, for
matches with extra time).

For calculation of the overall training exposure, five
teams from the cohort could have been acquired to report
exact training exposure in minutes of every single player.
In that way, a total of ten complete team seasons out of the
observation period were collected. These ten team seasons
covered eight BL1 and two BL2 team seasons. Five of the
BL1 team seasons represented teams that participated in
international championships (UEFA Champions League,
UEFA Europa League). Based on these data, the training
exposure of the complete cohort and observational period
was projected. For projection of the training exposure in
BL1, the mean exposure of the BL1 internationally compet-
ing team seasons was multiplied by the number of teams that
competed internationally in the respective season, and added
to the mean exposure of the non-internationally competing
FB1 team seasons multiplied by the number of the remain-
ing FB1 teams. For BL2, the mean of the reported BL2 team
seasons was multiplied by 18 (number of teams).

Since all personal data of the participants were avail-
able via open access, and the injury data were provided
strictly pseudonymised by the VBG, the ethical committee
of the Ruhr-Universitit Bochum, Faculty of Sports Science,
declared no ethical objections to this study design.

@ Springer

Statistical analysis

All statistical analyses were performed using IBM SPSS sta-
tistical software (version 25). Incidence rates were calculated
as the number of injuries per 1000 h of exposure time with
a corresponding 95% confidence interval (95% CI). Recur-
rent injuries are presented as total numbers and proportions
(% of total number of injuries) and incidence per 1000 h (h)
with a corresponding 95% CI. Burden is reported as the total
number of days lost to injuries. Following the consensus
statement of Fuller et al. [15], for the several injured body
locations, total numbers and proportions (% of total number
of injuries), the respective burden as mean (m) and standard
deviation (SD) as well as the median and range of time loss
are presented. In addition, total numbers and proportions (%
of total number of injuries) grouped according to their sever-
ity are presented: slight (0 days); minimal (1-3 days); mild
(4-7 days); moderate (8-28 days); and severe (> 28 days).
Group comparisons with not given 95% CI, such as compari-
son of playing positions and affected body locations, were
performed with the Chi-squared test or Fisher’s exact test.

For inter-team comparison of the injury burden of the
single teams within the same division, slight and minimal
injuries were excluded. The reason for this exclusion was
that only injuries leading to at least 4 days of absence are
mandated to be reported as part of the occupational acci-
dent reporting. Thus, the number and distribution of slight
and minimal injuries may be biased by different reporting
behaviours. To regard different demands, we additionally
set the burden of the single clubs in relation to the num-
ber of competitive matches. Thus, inter-team comparisons
were calculated using the following formula: “Cumulative
injury burden resulting from reportable injuries (>4 days)
per team-season/number of competitive matches per
team-season”.

The significance level for this study was set to p <0.05.

Results

The complete sample consisted of 1449 players. In total, the
study covered 2663.5 player seasons with an observed match
exposure time over three consecutive seasons of 69,058 h of
match play and a projected training exposure of 529,136 h.
Within this period, 1275 players (88.0%) were injured at
least once. On average, every included player sustained 2.7
injuries per season and consequently was not able to perform
in match and training on 28 days.

Injuries and incidence rates

A total of 7493 injuries were registered and included in
this study. Of these, 3247 (43.3%) occurred during match
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play and the remaining 4246 (56.7%) during training. 4033
injuries (53.8%) led to time loss. The overall incidence
rate was 12.5 (+0.28) injuries per 1000 h of exposure;
this was 47.0 (£ 1.62) injuries and 8.02 (£ 0.24) injuries
per 1000 h of match play and training, respectively. While
the overall incidence rate and the training incidence rate
was significantly higher in BL1 compared with BL2 teams,
the match incidence rate in BL2 teams was significantly
higher than in BL1 teams, as shown in Table 1. We also
found significantly higher overall incidence rates in the
first (2014/2015) and third observed seasons (2016/2017)
compared with the second season (2015/2016) (Table 1).

Injury burden

The total burden equalled 77,761 days of absence, which
equalled a total time loss of 213 years from the two divi-
sions after three seasons (Table 1). More than one-fourth
(27.3%) of the injuries were classified as moderate or
severe injuries and led to at least 8 days of absence each.
Particularly injuries of the knee led to long periods of
absence up to 544 days (22.5; SD +55.0), followed by
injuries of the shoulder (12.8; SD +23.4), the thigh (10.5;
SD +19.7) and the ankle (10.1; SD +23.5) (Table 2).

Recurrent injuries

The overall rate of recurrent injuries was 7.1% (n=532).
Most recurrent injuries (47.7%; n=254) occurred between
2 and 12 months after a player’s return to full participa-
tion (late recurrence), as shown in Table 3. Almost half of
all recurrent injuries (48.1%; n=256) were thigh injuries,
particularly muscle injuries of the hamstrings and the adduc-
tors, followed by injuries of the ankle (24.6%; n=131) and
the knee (14.8%; n="79). The resulting burden of these 466
recurrent injuries that affected the thigh, knee and ankle rep-
resented 6.2% of the total injuries, and led to 7355 absence
days (9.5% of the total burden). BL1 and BL2 did not differ
notably considering the distribution of recurrent injuries.

Injured body locations

Of all analysed injuries, 78.0% were of the lower extremities.
The thigh (23.6%), knee (15.2%) and ankle (12.8%) were
most commonly affected, as shown in Table 2. Compari-
son of the injury distribution on the single body locations
between seasons, divisions and single teams showed no con-
siderable differences. However, the distribution of the body
regions was notably influenced by the playing position of the
injured player. While head injuries were overrepresented in
goalkeepers (GK) and defenders (DF), midfielders (MF) had

Table 1 Exposure and injury data from German male professional football

Season 2014/2015 2015/2016 2016/2017 2014/2015-2016/2017 Total
Division BL1and BL2 BL1and BL2 BL1and BL2 BLI BL2

Participants (n) 921 911 948 762 902 1449

Mean age (SD) 259 (3.9) 25.7 (3.9) 25.7(3.9) 25.7(3.9) 25.8 (3.9) 25.8 (3.9)
Player seasons (n) 880.5 888.5 894.5 1322.5 1341.0 2663.5
Match exposure (h) 23012.0 23017.5 23028.5 36602.5 32455.5 69058.0
Projected training exposure (h) 176,553.1 176,029.7 176,553.1 214,714.2 314,421.8 529,136.0
Injuries (n) 2660 2256 2577 3655 3838 7493
Match injuries (n, %) 1157 (43.5) 941 (41.7) 1149 (44.6) 1633 (44.7) 1614 (42.1) 3247 (43.3)
Training injuries (1, %) 1503 (56.5) 1315 (58.3) 1428 (55.4) 2022 (55.3) 2224(57.9) 4246 (56.7)
Injury prevalence 84.9% 81.4% 82.5% 79.8% 73.9% 88.0%
Injury rate, inj./1000 h (95% CI) 13.3 (0.51)° 11.3 (0.47) 12.9 (0.50)° 14.5041)* 11.1(0.35) 12.5(0.28)
Match injury rate, inj./1000 h (95% CI) 50.3 (2.90)° 40.9 (2.61) 49.9 (2.89)° 44.6 (2.16)  49.7 (2.43)* 47.0 (1.62)
Training injury rate, inj./1000 h (95% CI) 8.51 (0.43)" 7.47 (0.40) 8.09 (0.42) 942 (0.41)* 7.07 (0.29) 8.02(0.24)
Time loss injuries (1) 1374 1249 1410 2125 1908 4033

Time loss match injuries (n, %) 573 (41.7) 508 (40.7) 633 (44.9) 946 (44.5) 768 (40.3) 1714 (42.5)
Time loss training injuries (n, %) 802 (58.3) 741 (59.3) 777 (55.1) 1179 (55.5) 1140(59.7) 2319 (57.5)
Time loss injury rate, inj./1000 h (95% CI) 6.88 (0.36) 6.27 (0.35) 7.06 (0.37)° 8.46 (0.36)* 5.50(0.25) 6.74(0.21)
Time loss match injury rate, inj./1000 h (95% CI) 24.9 (2.04) 22.1(1.92) 27.5 (2.14)° 259 (1.65) 23.7(1.67) 24.8(1.18)
Time loss training injury rate, inj./1000 h (95% CI) 4.54 (0.31) 4.21 (0.30) 4.40 (0.31) 549 (0.31)* 3.63(0.21) 4.38(0.18)
Injury burden (total days of time loss) 25,377 24,903 27,481 41,489 36,272 77,761

Statistically significant (95% CI) BL1 versus BL2
PStatistically significant (95% CI) compared with 2015/2016 season
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Table 2 Injury distribution on body locations and injury burden in German male professional football

Season 2014/2015 2015/2016 2016/2017 2014/2015-2016/2017 Total
Division BL1 and BL2 BL1 and BL2 BL1 and BL2 BLI BL2

Head, face (n, %) 155 (5.8) 148 (6.6) 166 (6.4) 207 (5.7) 262 (6.8) 469 (6.3)
Median, d (range) 0 (0-110) 0 (0-140) 0 (0-48) 0 (0-81) 0 (0-140) 0 (0-140)
Mean, d (SD) 3.84(12.3) 5.77 (16.6) 2.71 (6.44) 4.72 (11.6) 3.55(13.3) 4.06 (12.5)
Neck (1, %) 26 (1.0) 20 (0.9) 30(1.2) 32(0.9) 44 (1.1) 76 (1.0)
Median, d (range) 0 (0-14) 1 (0-10) 0 (0-101) 3 (0-95) 0 (0-101) 0 (0-101)
Mean, d (SD) 2.73 (4.67) 2.18 (2.93) 10.5(29.2) 7.58 (21.4) 5.07 (19.1) 6.09 (19.9)
Upper limbs (1, %) 239 (9.0) 173 (1.7) 233 (9.0) 315 (8.6) 330 (8.6) 645 (8.6)
Median, d (range) 0 (0-101) 0 (0-96) 0 (0-108) 0 (0-105) 0 (0-108) 0 (0-108)
Mean, d (SD) 8.07 (18.5) 6.19 (15.0) 8.96 (22.3) 8.72 (19.1) 7.10 (19.0) 7.87 (19.1)
Shoulder (1, %) 103 (3.9) 69 (3.1) 76 (2.9) 116 (3.2) 132 (3.4) 248 (3.3)
Median, d (range) 0 (0-82) 1 (0-96) 3.5 (0-108) 3 (0-96) 0 (0-108) 1 (0-108)
Mean, d (SD) 11.0 (21.3) 10.3 (19.5) 17.8 (28.6) 14.4 (22.3) 113 (24.3) 12.8 (23.4)
Upper arm (n, %) 5(0.2) 5(0.2) 2(0.1) 6(0.2) 6(0.2) 12 (0.2)
Median, d (range) 1 (0-64) 0 (0-14) 1 (0-2) 0 (0-0) 2 (0-64) 0 (0-64)
Mean, d (SD) 21.7 36.7) 3.50 (7.00) 1.00 (1.41) 0.00 (0.00) 162 (27.3) 9.00 (21.1)
Elbow (1, %) 24 (0.9) 19 (0.8) 23 (0.9) 33(0.9) 33(0.9) 66 (0.9)
Median, d (range) 0.5 (0-30) 0 (0-19) 0 (0-88) 0 (0-88) 0 (0-85) 0 (0-88)
Mean, d (SD) 4.00 (8.29) 2.25 (5.64) 11.1(29.5) 5.62 (19.2) 6.19 (17.5) 5.94 (18.1)
Forearm (1, %) 11 (0.4) 8(0.4) 16 (0.6) 19 (0.5) 16 (0.4) 35(0.5)
Median, d (range) (0-30) 0.5 (0-10) 0 (0-1) 0(0-1) 1 (0-30) 0 (0-30)
Mean, d (SD) 9.00 (12.8) 2.33(3.93) 0.17 (0.39) 0.23 (0.44) 6.54 (10.6) 3.38 (8.04)
Wrist (1, %) 27 (1.0) 21(0.9) 41(1.6) 38 (1.0) 51(1.3) 89 (1.2)
Median, d (range) 0 (0-46) 0 (0-3) 0 (0-5) 0 (0-43) 0 (0-46) 0 (0-46)
Mean, d (SD) 5.00 (13.1) 0.43 (0.94) 0.45 (1.09) 2.58 (8.64) 1.54 (7.21) 1.94 (7.74)
Hand, finger (n, %) 69 (2.6) 51(2.3) 75 (2.9) 103 (2.8) 92 (2.4) 195 (2.6)
Median, d (range) 0 (0-101) 0 (0-68) 0 (0-105) 0 (0-105) 0 (0-101) 0 (0-105)
Mean, d (SD) 5.06 (17.2) 4.14 (11.8) 5.12 (16.8) 5.75 (17.0) 3.88 (14.1) 4.82 (15.6)
Trunk (n, %) 182 (6.8) 132 (5.9) 146 (5.7) 211 (5.8) 249 (6.5) 460 (6.1)
Median, d (range) 0 (0-38) 0 (0-38) 0 (0-63) 0 (0-63) 0 (0-41) 0 (0-63)
Mean, d (SD) 3.85(7.13) 3.16 (7.07) 5.15 (10.5) 4.87 9.77) 3.37 (6.86) 4.06 (8.35)
Lower extremities (12, %) 2058 (77.4) 1783 (79.0) 2002 (77.7) 2890 (79.1) 2953 (76.9) 5843 (78.0)
Median, d (range) 1 (0-287) 2 (0-544) 2 (0-400) 3(0-371) 1 (0-544) 1 (0-544)
Mean, d (SD) 10.7 (28.7) 11.6 (33.8) 11.9 (31.6) 12.0 (30.1) 10.8 (32.5) 114 (31.3)
Hip, groin (n, %) 157 (5.9) 127 (5.6) 114 (4.4) 193 (5.3) 205 (5.3) 398 (5.3)
Median, d (range) 0 (0-45) 3(0-41) 1(0-115) 3(0-115) 1 (0-51) 1 (0-115)
Mean, d (SD) 4.97 (9.68) 6.11 (8.50) 7.28 (16.0) 6.77 (13.0) 5.27 (9.96) 6.00 (11.5)
Thigh (1, %) 611 (23.0) 529 (23.4) 628 (24.4) 873 (23.9) 895 (23.3) 1768 (23.6)
Median, d (range) 3 (0-275) 3(0-122) 4(0-131) 5(0-275) 3 (0-131) 3 (0-275)
Mean, d (SD) 103 (22.2) 10.7 (19.5) 10.5 (17.1) 12.0 (23.3) 9.00 (15.4) 10.5 (19.7)
Knee (1, %) 418 (15.7) 324 (14.4) 397 (15.4) 542 (14.8) 597 (15.6) 1139 (15.2)
Median, d (range) 2 (0-287) 2 (0-544) 3 (0-400) 3(0-273) 1 (0-544) 2 (0-544)
Mean, d (SD) 21.7 (50.1) 23.9 (69.4) 22.2(52.4) 22.8 (47.9) 22.3 (60.9) 22.5 (55.0)
Lower leg (1, %) 281 (10.6) 246 (10.9) 278 (10.8) 406 (11.1) 399 (10.4) 805 (10.7)
Median, d (range) 0 (0-139) 0 (0-233) 0 (0-371) 0 (0-371) 0 (0-215) 0 (0-371)
Mean, d (SD) 5.87 (16.5) 9.74 (29.1) 8.89 (32.5) 7.67 (29.4) 8.48 (23.7) 8.07 (26.7)
Ankle (n, %) 331 (12.4) 307 (13.6) 319 (12.4) 476 (13.0) 481 (12.5) 957 (12.8)
Median, d (range) 1 (0-148) 2 (0-211) 1 (0-282) 2.5 (0-282) 1(0-211) 1(0-282)
Mean, d (SD) 9.40 (18.3) 9.06 (22.1) 11.9 (29.1) 11.3 (25.4) 8.89 (21.4) 10.1 (23.5)
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Table 2 (continued)

Season 2014/2015 2015/2016 2016/2017 2014/2015-2016/2017 Total
Division BL1 and BL2 BL1 and BL2 BL1 and BL2 BL1 BL2

Foot, toe (n, %) 260 (9.8) 250 (11.1) 266 (10.3) 400 (10.9) 376 (9.8) 776 (10.4)
Median, d (range) 0(0-126) 0 (0-120) 0(0-92) 0(0-126) 0 (0-120) 0 (0-126)
Mean, d (SD) 3.40(12.2) 4.40 (15.0) 4.23 (12.5) 4.47 (14.0) 3.47 (12.3) 4.00 (13.2)
Burden (number of inj.;%) 2660 (100.0) 2256 (100.0) 2577 (100.0) 3655 (100.0) 3838 (100.0) 7493 (100.0)
Slight (0 days) 1255 (47.2) 988 (43.8) 1158 (44.9) 1490 (40.8) 1911 (49.8)" 3401 (45.4)
Minimal (1-3 days) 448 (16.8) 390 (17.3) 419 (16.3) 625 (17.1) 632 (16.5) 1257 (16.8)
Mild (4-7 days) 248 (9.3) 237 (10.5) 247 (9.6) 397 (10.9)" 335 (8.7) 732 (9.8)
Moderate (8-28 days) 426 (16.0) 372 (16.5) 444 (17.2) 665 (18.2) 577 (15.0) 1242 (16.6)
Severe (> 28 days) 252 (9.5) 250 (11.1) 300 (11.6) 438 (12.0)7 364 (9.5) 802 (10.7)
Unknown 31(1.2) 19 (0.8) 9(0.3) 40 (1.1) 19 (0.5) 59 (0.8)
TStatistically significant (% p<0.001) BL1 versus BL2

Table 3 Recurrent injury rates in German male professional football

Season 2014/2015 2015/2016 2016/2017 2014/2015-2016/2017 Total
Division BL1and BL2 BLI1and BL2 BL1 and BL2 BLI1 BL2

Recurrence (n; %)* 115 (4.3) 168 (7.4) 249 (9.7) 245 (6.7) 287 (7.5) 532 (7.1)
No recurrence 2545 (95.7) 2088 (92.6) 2328 (90.3) 3410 (93.3) 3551 (92.5) 6961 (92.9)
Early recurrence (<2 month) 62 (2.3) 49 (2.2) 68 (2.6) 90 (2.5) 89 (2.3) 179 (2.4)
Late recurrence (2—12 month) 53 (2.0) 92 (4.1) 109 (4.2) 107 (2.9) 147 (3.8) 254 (3.4)
Delayed recurrence (> 12 month) 0 27 (1.2) 72 (2.8) 48 (1.3) 51(1.3) 99 (1.3)
Recurrence injury rate, inj./1000 h (95% CI) 0.58 (0.11) 0.84 (0.13) 1.25 (0.15) 0.97 (0.10) 0.83 (0.08) 0.89 (0.07)
Recurrence match injury rate, inj./1000 h (95% CI) 2.30 (0.62) 3.13(0.72) 4.08 (0.83) 3.11(0.71) 3.24(0.66) 3.17 (0.65)
Recurrence training injury rate, inj./1000 h (95% CI) 0.35 (0.09) 0.55(0.11) 0.88 (0.14) 0.61 (0.51) 0.58 (0.49) 0.59 (0.53)

“Contusions, lacerations, concussions and dental injuries were not eligible for categorisation into recurrence or not (Fuller et al. 2006) and thus

always set as index injury

significantly fewer head injuries. In addition, GK were over-
represented in upper limb injuries such as of the shoulder,
elbow, forearm, wrist and hand/finger, but under-represented
in thigh, lower leg, ankle and foot injuries. Furthermore, MF
were overrepresented in ankle injuries (p < 0.001).

League and team differences

The number of competitive matches per team and season
ranged from 35 to 56 in BL1 and from 35 to 40 in BL2.
Figures 1 and 2 present the number of days lost to report-
able injuries (>4 days of time loss) in relation to the number
of competitive matches per team and season. The mean for
all BL1 teams ranged from 17.3 to 19.0 days of absence
per competitive match over the three observed seasons with
individual rates ranging from 4.7 to 33.4 (2014/2015), 9.1 to
34.7 (2015/2016) and 3.5 to 44.6 (2016/2017) (Fig. 1). For
BL2 teams (Fig. 2), the mean burden ranged from 16.1 to
19.0 days of absence per competitive match, with individual

rates ranging from 2.6 to 37.7 (2014/2015), 6.1 to 40.7
(2015/2016) and 4.9 to 30.3 (2015/2016).

Discussion

The main findings of the study were that (1) overall injury
incidences differ significantly between the three observed
seasons; (2) incidence rates differ significantly in compari-
son of the two divisions; and (3) injury burden of the single
teams within one division differs considerably in all three
observed seasons.

The main importance of preventive approaches for lower
limb injuries, in particular for injuries of the thigh, the
knee and the ankle [4, 16, 19, 23], can be underlined by the
findings of their study. In German professional male foot-
ball, these three body locations are affected in every other
injury (51.6%) and are responsible for 75.8% of the overall
injury burden. Furthermore, recurrence injuries of these
three body locations account for at least 9.5% of the total
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burden—despite the possible resulting subsequent injuries.
Although the effectiveness of existing injury prevention
training programmes is presented in a large amount of evi-
dence under a wide variety of circumstances, settings and
populations, for both overall injury rate and particular injury
types, including hamstring muscle injuries, ACL ruptures
and ankle sprains [13], the injury burden is still high in pro-
fessional football [9, 18, 40] and has not decreased much
during the past 15 years [8, 12].

An explanation for the identified higher incidence rates
of the first and third observed season compared with the
second one might be that the international tournaments,
FIFA World Cup 2014 and UEFA Euro 2016, occurred
prior to both seasons. It has been demonstrated by Ekstrand
et al. [11] that teams with no or shortened winter breaks

@ Springer
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showed higher injury rates than teams with winter breaks.
The same reasoning of a shortened time for regeneration
and pre-season preparation in combination with a higher
number of matches for single players might be reasonable
for our finding. As a consequence, programme design, load
monitoring and regeneration management seem to be topics
of high relevance to reduce injury burden—particularly in
seasons after international tournaments.

In the comparison of the two observed divisions, we
found higher overall and training incidence rates in BL1
compared with BL2, but higher match incidence rates in
BL2 compared with BL1. They conclude that the higher
overall incidence rates in BL1 can be explained by the
higher intensity and a greater number of matches, and as
a consequence, more travel and less time for regeneration.
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However, a more rugged and less technique-orientated
playing style at lower performance levels might be reason
for the higher match injury incidences in BL2.

Foremost, it should be mentioned that the injury burden
in relation to the number of competitive matches of the
single teams within one division over the three seasons
differed considerably by a factor of 3.8-12.6 in BL1 and
6.1-14.5 in BL2. These wide ranges indicate that a reduc-
tion in the injury burden seems generally possible—even
under the circumstances of professional football. We con-
sider that the large variations in injury burden demonstrate
that some teams and coaching staffs are better than oth-
ers concerning their (medical and sports scientific) player
support in terms of individual internal and external player
load management [17], the implementation of evidence-
based injury prevention programmes into daily training
routine [12], and their communication and leadership style
[10].

There were some limitations to the current study. (1) We
had no pre-study injury history available. As a result, the
number of recurrent injuries was likely higher than stated in
this study. At the same time, this is the explanation for why
recurrent injury rates increased over the study period. (2)
Classification of the injury event (match, training) was per-
formed by matching the date of injury with the match sched-
ule of the single teams. We suggested that any injury that
occurred on the date of a competitive match of the respec-
tive club did occur during the match and consequently was
defined as a match injury. However, there is a possibility that
the injury occurred during the warm-up or other activities
besides the competitive match, and thus, this may bias the
match-to-training injury ratio. (3) As stated in the methods
section, training exposures were projected by the reporting
of single teams, since we had no comprehensive training
exposure data available. Real training exposure might devi-
ate and consequently bias the stated training injury inci-
dence. In addition, also for the calculation of match exposure
as stated in the methods, a risk of bias cannot be excluded.
(4) Likewise, as already pointed out in the methods, only
injuries leading to at least 4 days of absence are mandated
to be reported as part of the occupational accident reporting.
As a result, the number of slight and minimal injuries and
their distribution across divisions, seasons and body loca-
tions may be biased. Exceptions to this risk of bias were
comparison of single teams from the same division, in which
we focused on mandatory reportable injuries only.

The main strengths of this study were the large long-term
prospective data set of professional football, covering all
players from all teams, and use of the same data collection
procedures and definitions across seasons. To the best of
our knowledge, there is no other current complete survey
over three consecutive seasons from one of the Europe’s
top leagues.

Conclusion

This study presents results of a new national injury surveil-
lance, analysing epidemiologic data of German professional
male football from the responsible German statutory acci-
dent insurance. The findings of 2.7 injuries per player and
season underline the need of effective preventive approaches
on professional level, in particular for injuries of the thigh,
the knee and the ankle. Significantly higher incidence rates
in seasons after international tournaments (FIFA World Cup
2014 and UEFA Euro 2016) suggest a correlation between
the number of competitive matches (and resulting shortened
breaks) and risk of injury. Thus, programme design, load
monitoring and regeneration management seem to be fur-
ther topics of high relevance to reduce injuries. However,
big differences concerning the injury burden in relation to
the respective number of competitive matches between the
single teams from one division indicate that a reduction in
the injury burden is generally possible—even under the
given circumstances of professional football. Continuing
the presented injury surveillance might be beneficial for the
identification of injury trends in the future and evaluation
of the effectiveness of preventive approaches under real-life
conditions.
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