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Abstract 

Background:  Due to the COVID-19 pandemic, matches and soccer-specific training were suspended for several 
weeks, matches after resumption were congested, and substitutions per team and game increased from three to five.

Objective:  The aim of this review was to examine possible differences in physical match performance and injuries 
between before and after the COVID-19 induced break of matches and training in professional male European soccer 
leagues during the 2019/2020 season.

Methods:  A systematic search identified all scientifically peer-reviewed publications involving elite male soccer play-
ers competing in the European leagues which reported physical match performance variables such as total running 
distance and running distance at different speed zones and/or injury parameters pre- and post-COVID-19 induced 
break.

Results:  In total, 11 articles were included, which were coming from German Bundesliga, Polish Ekstraklasa, Croa-
tian HNL, Spanish La Liga, and Italian Serie A. In all studies investigating the German Bundesliga, most parameters of 
physical match performance remained unaffected (0.08 ≤ p ≤ 0.82; − 0.15 ≤ ES 0.15), while studies investigating the 
Polish Ekstraklasa (p ≤ 0.03; − 0.27 ≤ ES − 0.18), Croatian HNL (p ≤ 0.04; − 1.42 ≤ ES ≤ 1.44), Spanish La Liga (p ≤ 0.017; 
− 0.32 ≤ ES ≤ 5.5), and Italian Serie A (p ≤ 0.014; − 1.01 ≤ ES 0.24) showed a decrease in most parameters of physical 
match performance after the COVID-19 break. Injury rates were only investigated by studies targeting the German 
Bundesliga and Italian Serie A. In the majority of studies (3 out of 4 studies), there occurred no difference in injuries 
between pre- and post-COVID-19 break (p > 0.05; ES = N/A).

Conclusion:  Results indicate that Bundesliga teams maintained physical match performance during the 9-weeks 
break in matches and 3-weeks break in group training, whereas a longer match and group training interruption up 
to 15 weeks and 8 weeks, respectively, in the other leagues appeared to lead to a decreased physical match perfor-
mance. Regarding injuries, we speculate that the increase in substitutions from 3 to 5 substitutions per game might 
prevent an increase in injury occurrence during matches. The underlying studies’ results provide hints for possible 
upcoming unexpected interruptions with respect to optimal physical preparations for the resumption of matches and 
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Key Points

1.	 Due to the COVID-19 pandemic, matches and soc-
cer-specific training in professional European soccer 
were suspended for several weeks with differences in 
durations between countries, and congested matches 
after resumption.

2.	 German Bundesliga teams seemed to maintain physi-
cal match performance during the 9-weeks break 
in matches and 3-weeks break in group training, 
whereas a longer match and group training interrup-
tion up to 15 weeks and 8 weeks, respectively, in Pol-
ish Ekstraklasa, Croatian HNL, Spanish La Liga, and 
Italian Serie A appeared to lead to a decreased physi-
cal match performance.

3.	 In most studies, there occurred no differences in 
injuries between pre to post COVID-19 break. The 
temporary rule change from 3 to 5 substitutions per 
game might prevent an increase in the occurrence of 
injuries during matches.

Introduction
The COVID-19 pandemic heavily impacted professional 
soccer worldwide during season 2019/2020. In Europe, 
most leagues suspended matches and team training 
between March and June 2020 to contain the spread of 
the virus. Teams had to stop their regular training for 
several weeks and were only allowed to conduct indi-
vidual "home-based training", i.e., individualized endur-
ance and strength training at home to reduce detraining 
effects [1, 2]. The restart of group training took place 
after several weeks in small groups whereby the dura-
tion of breaks differed between the leagues. For exam-
ple, German Bundesliga had the shortest interruption of 
matches with 9 weeks and restarted group training after 
3 weeks [3], while Italian Serie A suspended matches for 
15 weeks and group training for 8 weeks [4]. Additionally, 
after resumption of matches, no spectators were allowed 
into the stadiums and match schedules were congested. 
Matches per week increased from 0.9–1.0 to 1.5–2.0 
from pre to post COVID-19 induced break to end sea-
son 2019/2020 “in time” following the COVID-19 break 
[3, 4]. In order to account for the limited soccer-specific 
preparation time and to avoid physical overload of the 
individual players during the congested match schedule, 

the number of possible substitutions per match was ele-
vated from three to five [5].

Thus, the COVID-19 pandemic affected soccer match 
operations in season 2019/2020 in a unique and incom-
parable way to previous seasons and with differences 
between European leagues regarding the duration of 
the break in matches and soccer-specific training and 
match frequency after the resumption. Research on pos-
sible detraining effects during the COVID-19 break in 
matches and soccer-specific training indicate reduced 
performance in sprint and jump tests which can be asso-
ciated with the decrease in soccer-specific (group) train-
ing during lockdown [6, 7]. Regarding congested match 
schedules, research unrelated to the COVID-19 situa-
tion points out a potential increasing impact on injury 
occurrence and decreasing effect on physical match 
performance due to congested match schedules [8–11]. 
Numerous studies examined physical match perfor-
mance and injury numbers before and after the Covid-19 
induced break in matches and training in different Euro-
pean professional male soccer leagues [3, 4]. However, 
the topic is currently not systematically reviewed.

Therefore, the aim here was to systematically review 
the scientific literature regarding differences in physical 
match performance and injuries between pre- and post-
COVID-19 induced break of matches and training in pro-
fessional male European soccer leagues. The results of the 
review can help to understand how the European leagues 
responded to the COVID-19 induced break in matches 
and training alongside different match operations after 
the break, and how best to act in case a similar situation 
occurs again.

Methods
This systematic review was written according to the 
PRISMA (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses; see PRISMA 2020 checklist 
in Additional file  1: Supplementary Material A) guide-
lines [12]. The protocol was not registered before the 
start of the project.

Inclusion Criteria
This review sought to identify all scientifically peer-
reviewed publications involving elite male soccer play-
ers competing in the European leagues which reported 

a congested schedule to maintain physical match performance, or for possible rule changes such as 5 instead of 3 
substitutions to avoid physical overload during congested match schedules.

Keywords:  Football, Pandemic, Match analysis, High-intensity, Sprinting
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physical match performance and/or injury parameters 
pre- and post-COVID-19 induced break.

Study Populations
All articles reporting on healthy elite adult male soccer 
players active in the first national European leagues were 
included.

Interventions
Studies were included if they specifically evaluated a pre 
vs. post COVID-19 break comparison on parameters 
of physical match performance and/or injury param-
eters in elite soccer players competing in the European 
leagues.

Outcomes Examined
Assessment of physical match performance param-
eters (e.g., total distance, running distance at different 
speeds, sprinting distances, counts of accelerations, and 
decelerations) and injury related parameters (e.g., injury 
incidence/rate and injury occurrence for injury types 
such as injuries of muscles, brain, tendons, ligaments, or 
bones) for pre- and post-COVID-19 induced break was 
conducted.

Publication Status and Language
Our search was limited to original articles published in 
peer-reviewed journals and written in English. Refer-
ences cited by the articles retrieved were also examined 
for potential relevance. Conference abstracts, disserta-
tions, theses, and other non-peer-reviewed articles were 
excluded. Figure 1 illustrates the screening and selection 
process employed.

Search Strategy
A comprehensive search strategy was designed by 
the authors of this article and checked by a librarian 
to identify relevant studies. The electronic databases 
searched in December 2021 included PubMed and Web 
of Science (with no restriction concerning publication 
date) with an updated search being conducted in Feb-
ruary 2022. The search strategy is illustrated using the 
search terms entered into the PubMed database as an 
example (Additional file 1: Supplementary Material C) 
and was modified according to the indexing systems of 
Web of Science. In the PubMed database, the build-in 
“COVID-19” filter was applied.

Selection of Studies
The identified articles were incorporated into EndNote 
X9 (Clarivate Analytics, Philadelphia, USA), where 
duplicates were eliminated. The titles and abstracts of 
all potentially relevant articles were screened for eli-
gibility by one of the authors (MT), with independent 
verification by a second author (PD). The full texts of 
articles that met the criteria for inclusion were then 
retrieved and screened. When disagreements between 
reviewers arose, consensus was achieved through dis-
cussion or input from a third author (SA).

Data Extraction and Analysis
From the selected articles, one author (MT) extracted 
data which were independently confirmed by another 
(SA). Extracted information concerned: details of pub-
lication (authors, year, journal, publication date), char-
acteristics of the study sample (league, match days, 
included seasonal periods), general conditions dur-
ing different seasonal periods (duration of COVID-
19 induced break, substitutions allowed, spectators 
allowed, and congestion of matches), and outcomes 
(absolute values and/or mean differences in physical 
match performance and/or injury parameters pre- and 
post-COVID-19 related lockdown).

To detect possible pre vs. post lockdown differ-
ences, p-values and effect sizes (ES) were recorded. ES 
were rated according to Cohen [13]: less than 0.2 was 
considered a trivial effect, 0.2 ≤ ES < 0.5 small effect, 
0.5 ≤ ES < 0.8 moderate effect, and ES ≥ 0.8 large effect.

Assessment of Methodological Quality
As recommended [14], we assessed methodological qual-
ity of the included articles using the National Institute of 
Health quality assessment tool for before-after (Pre-Post) 
study without control group (described in detail else-
where: [15]. In brief, internal validity of a study is judged 
by 12 questions (e.g., sufficient sample size, clear study 
objective, validity, and reliability of assessment tools). 
The risk of bias was assessed independently by two of the 
authors (PD & MT), with any disagreements again being 
resolved by consensus or through discussion with a third 
author (SA). Mean kappa agreement between the authors 
was 0.90 (almost perfect agreement [16]).

Results
Study Characteristics
Of the 74 articles initially identified, only 11 fulfilled all 
the criteria for inclusion in the analysis and were pub-
lished in 2021 or 2022. One article [17] investigated two 
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different leagues. Thus, we included 11 articles, but 12 
studies with investigations about different leagues.

The study characteristics, including number of match 
days, league, general match conditions, and variables are 
summarized in Table 1.

The studies included 364 match days in total (pre = 240 
match days; post = 124 match days) involving the German 
Bundesliga (n = 162), Polish Ekstraklasa (n = 37), Croa-
tian HNL (n = 17), Spanish La Liga (n = 72), and Italian 
Serie A (n = 76). Two studies which investigated German 
Bundesliga assessed only injuries, 2 studies only physical 
match performance, and one study assessed both. One 
study which investigated Polish Ekstraklasa examined 
only physical match performance, as well as one study 
for Croatian HNL and the 3 studies regarding Spanish La 

Liga. Of the 2 studies which investigated Italian Serie A, 
one examined physical match performance and the other 
injuries. Regarding physical match performance vari-
ables, total distance was included by 7 out of 12 studies, 
low-intensity running by 2 out of 12 studies, medium-
intensity running by 3 out of 12 studies, high-intensity 
running by 7 out of 12 studies, sprinting distance by 8 
out of 12 studies, acceleration parameters by 4 out of 12 
studies, deceleration parameters by 4 out of 12 studies, 
and other parameters by 3 out of 12 studies. However, the 
definitions of the speed zones (i.e., low-intensity running, 
medium-intensity running, high-intensity running, and 
sprinting) differ between and partly within leagues, mak-
ing direct comparisons difficult.

Articles identified through 
database searches 

(n = 61)

Additional articles identified 
through other sources 

(n = 13)

Articles remaining after removal of 
duplicates

(n= 45)

Full-text articles 
assessed for eligibility 

(n = 17)

Articles excluded (n = 6)

• No pre vs. post Covid-19
break comparison (n = 6)

Articles included in 
review 

(n = 11)

Articles remaining for scrutiny of 
abstracts after screening of titles

(n = 38)

Fig. 1  Selection of the articles to be analyzed, from initial identification to inclusion (Page et al. [12])
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Assessment of Methodological Quality
In all articles subject characteristics and outcomes 
were clearly presented and appropriate statistical 
methods were used (Additional file  1: Supplementary 
Material B). For data collection, 7 out of 8 articles used 
valid and reliable methods regarding physical match 
performance. Conversely, validity for data collection 
of injuries was not stated in all studies investigating 
injuries.

General Conditions Pre vs. Post COVID‑19 Break
The COVID-19 induced break in matches in German 
Bundesliga lasted 9  weeks, in Polish Ekstraklasa and 
Croatian HNL 12 weeks, in Spanish La Liga 13 weeks, 
and in Italian Serie A 15 weeks. Group training in Bun-
desliga was suspended for 3 weeks, in HNL for 6 weeks, 
and in Ekstraklasa, La Liga, and Serie A for 8 weeks. In 
all included European leagues, allowed substitutions 
increased from 3 to 5 per team and match. Spectators 
in soccer stadiums were allowed before, but not after 
the COVID-19 break in any herein analyzed league. 
The frequency of matches per week in all leagues before 
the interruption was 0.9–1.0 matches per week; after 
the break, the frequency in German Bundesliga and 
Polish Ekstraklasa was 1.5 matches per week, in Croa-
tian HNL 1.4 matches per week, in Spanish La Liga 1.9 
matches per week, and in Italian Serie A 2.0 matches 
per week.

Physical Match Performance
Studies’ results regarding the pre vs. post COVID-19 
break comparison of physical match performance and 
injuries are presented in Table 2.

Physical match performance in German Bundesliga 
mainly did not change significantly from pre to post 
COVID-19 break in 3 out of 3 studies, i.e., high-inten-
sity running distance (0.61 ≤ p ≤ 0.70; 0.03 ≤ ES 0.05) 
and sprinting distance (0.20 ≤ p ≤ 0.82; 0.02 ≤ ES ≤ 0.09) 
[3, 17, 18]. In 1 out of 1 study for Polish Ekstraklasa 
(p ≤ 0.03; − 0.27 ≤ ES ≤ − 0.18), in 1 out of 1 study 
for Croatian HNL (p ≤ 0.04; − 1.42 ≤ ES ≤ 1.44), in 
2 out of 3 studies for Spanish La Liga (p ≤ 0.017; 
− 0.32 ≤ ES ≤ 5.5), and in 1 out of 1 study for Italian 
Serie A (p ≤ 0.014; − 1.01 ≤ ES ≤ 0.24), most physical 
match parameters such as total distance and high-inten-
sity running distance decreased from pre to post [4, 17, 
19–21]. 1 out of 3 studies for Spanish La Liga did not 
find significant differences in physical match perfor-
mance, i.e., total distance, low-intensity running dis-
tance, high-intensity running distance, and sprinting 
distance (p = n. s.; ES = N/A), between pre- and post-
COVID-19 break [22].

Injuries
Krutsch et al. [23] as well as Thron et al. [3] did not find 
any differences in the German Bundesliga between pre- 
and post-COVID-19 break in injury incidence (p = 0.29; 
ES = N/A) and injury occurrence (p = N/A; ES = N/A), 
respectively. By contrast, Seshadri et  al. [24] revealed a 
higher injury rate after the COVID-19 break compared to 
before in the Bundesliga (p < 0.001; ES = N/A). Injury rate 
in Serie A did not show remarkable differences in pre vs. 
post (p > 0.05; ES = N/A) [25].

Discussion
The aim here was to systematically review the scientific 
literature regarding differences in physical match perfor-
mance and injuries between pre- and post-COVID-19 
induced break of matches and training of season 
2019/2020 in professional European soccer leagues.

Most studies included in this review investigated the 
German Bundesliga (n = 5), followed by the Spanish La 
Liga (n = 3), Italian Serie A (n = 2), the HNL (n = 1) and 
Polish Ekstraklasa (n = 1).

The main findings of our review are:

(1)	 In all studies (3 out of 3) investigating the German 
Bundesliga, parameters of physical match perfor-
mance remained unaffected by the COVID-19 
break

(2)	 In the studies investigating the Polish Ekstrak-
lasa (1 out of 1), Croatian HNL (1 out of 1), Span-
ish La Liga (2 out of 3), and Italian Serie A (1 out 
of 1), parameters of physical match performance 
decreased after the COVID-19 break

(3)	 In the majority of studies (3 out of 4) investigating 
injury rates, there seems to be no difference from 
pre to post COVID-19 break in the German Bun-
desliga and Italian Serie A.

Physical Match Performance
Although most physical match performance parame-
ters in the German Bundesliga seemed to remain stable 
after the COVID-19 induced interruption of matches 
and training, some results differ between studies which 
could be due to different data collection techniques. 
Radzimiński et  al. [17] and Thron et  al. [3] used official 
match data provided by the “Deutsche Fussball Liga” 
which has been shown to be a valid and reliable data 
source [26, 27] and did not find differences in, e.g., total 
distance covered during match play, between pre- and 
post-COVID-19 break. Santana et  al. [18] used data by 
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the online-source Bundesliga.de and revealed decreasing 
total distance after the COVID-19 break. We could not 
find information regarding reliability and/or validity of 
Bundesliga.de.

We can only speculate on the reasons why there was 
no alteration in physical match performance in the Ger-
man Bundesliga but in the other European leagues which 
showed a decrease in these parameters. One reason might 
be that the German Bundesliga teams stopped matches 
for 9 weeks and had only 3 weeks without group training, 
whereas Polish Ekstraklasa, Croatian HNL, Italian Serie 
A, and Spanish La Liga interrupted season 2019/2020 for 
12–15 weeks without matches and restarted group train-
ing during that break after 6–8 weeks. Studies investigat-
ing physical and physiological capabilities in Italian and 
Colombian soccer players before and after the COVID-
19 induced 15-weeks long interruption in matches and 
group training showed detraining trends in loss of lower 
body strength and power (− 15 to 17%), which can be 
associated with a decrease in soccer-specific (group) 
training during lockdown [7, 28]. The longer COVID-19 
break in the Polish Ekstraklasa, Croatian HNL, Italian 
Serie A, and Spanish La Liga compared to the German 
Bundesliga potentially led to decreased physical and 
physiological capabilities which in turn negatively influ-
enced physical match performance. Nevertheless, differ-
ences in home-based training between teams before the 
restart of group training are not considered due to lack 
of information. Moreover, results on physical match 
performance over different phases during a usual sea-
son indicate that, after the summer break, players need 
approximately 6–11 match days to stabilize their physi-
cal match performance [29]. However, the COVID-19 
break differed from a conventional summer break as it 
appeared within the season, differed in duration, espe-
cially between leagues, and the amount of match days 
after the COVID-19 break was only as much as the match 
days needed to stabilize physical match performance 
after a summer break. With respect to the congested 
match schedules after the COVID-19 break, Bundesliga 
results in physical match performance support previous 
research which did not find a decline during congested 
match schedules [8, 9, 11, 30]. Conversely, in the Polish 
Ekstraklasa, Croatian HNL, Italian Serie A, and Spanish 
La Liga, congested match schedules could have resulted 
in the decline of physical match performance. The con-
gestion of matches after the COVID-19 break was con-
siderably higher in Spanish La Liga and Italian Serie A, 
with 1.9 and 2.0 games per week, respectively, compared 
to German Bundesliga, with 1.5 games per week, which 
could have led to the different results.

Several studies reported that the missing spectators 
during the match days after the COVID-19 break led to 

a reduced home-advantage or even a home-disadvantage 
[31, 32], which was potentially due to a reduced physical 
match performance of the home team. However, due to 
the complexity of different requirements and environ-
mental conditions after the COVID-19 break, no clear 
conclusions about the interrelationships of the condi-
tions and outcomes can be drawn.

In sum, the results indicate that Bundesliga teams 
maintained their physical match performance by using 
the opportunity to recover and work on physical weak-
nesses during the 9-weeks lockdown period, whereas 
a longer match and group training interruption up to 
15 weeks and 8 weeks, respectively, in Ekstraklasa, HNL, 
Serie A, and La Liga appears to decrease physical match 
performance.

Injuries
In most studies investigating injury rates, there seems to 
be no difference from pre to post COVID-19 break across 
all analyzed European soccer leagues (3 out of 4) [3, 23, 
25]. These results contradict previous findings indicating 
an increase in injuries after an interruption of matches 
(i.e., winter break) and thus a short soccer-specific prepa-
ration time before the restart of matches [33] and during 
a congested match schedule [8, 10, 30].

Even though injury values in all studies of German 
Bundesliga are collected via transfermarkt.de (in case of 
Krutsch et al. [23] in combination with kicker magazine, 
Facebook, and Twitter), results of Krutsch et al. [23] and 
Thron et al. [3] disagree with those of Seshadri et al. [24]. 
It remains unclear why the results differ despite using 
the same database. However, no study has yet compared 
data from transfermarkt.de with those from established 
medical registries and therefore no clear statements can 
be made regarding validity. We can only speculate on the 
reasons why the injury rate did not change in the majority 
of studies, but it was previously argued that the increase 
of player substitution from 3 to 5 substitutions per game 
might reduce the risk of injury during matches by reduc-
ing the external load per player [34].

Limitations
Our review included only a small number of studies and 
comparisons between soccer leagues are impaired due to 
an unequal number of studies available from each league. 
Furthermore, not every parameter was investigated in 
each league and parameter definition differed between 
studies which further impairs comparability. The data 
on injury occurrence are limited since, despite the arti-
cles included in our review drawing information mostly 
from official online-sources, it could be that not all teams 
report injuries truthfully to remain a competitive advan-
tage and thereby injury results of the underlying studies 
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should be treated with caution. Additionally, given the 
nature of the included articles, no control group was 
included in either study. Despite significant changes in 
some parameters of our review, we cannot confidently 
draw causal conclusions as to whether these changes 
where  actually induced by the COVID-19 break or by 
possible confounding factors.

Conclusions
We aimed to systematically review the scientific literature 
regarding differences in physical match performance and 
injuries between pre- and post-COVID-19 induced break 
of matches and training within season 2019/2020 in pro-
fessional European soccer leagues.

We conclude that (i) the development of physical 
match performance from pre to post COVID-19 break 
differs between professional European soccer leagues; in 
all studies (3 out of 3) investigating the German Bundes-
liga, parameters of physical match performance remained 
unaffected by the COVID-19 break, (ii) in the studies 
investigating the Polish Ekstraklasa (1 out of 1), Croatian 
HNL (1 out of 1), Spanish La Liga (2 out of 3), and Italian 
Serie A (1 out of 1), parameters of physical match per-
formance decreased after the COVID-19 break and (iii) 
in the majority of studies investigating injury rates, there 
occurred no difference from pre to post COVID-19 break 
in German Bundesliga and Italian Serie A (3 out of 4).

Although this is an unprecedented situation in soccer 
history, it cannot be ruled out that such a disruption may 
occur again. The underlying studies’ results indicate to 
teams and coaches the importance  of physically prepar-
ing teams optimally for the resumption of matches and 
a congested schedule to maintain physical match perfor-
mance, especially during longer interruptions. Although 
rule changes are rare in soccer, it seems reasonable to 
consider using five substitutions instead of three, to mini-
mize physical overload effects from crowded schedules 
or, as expected in the future, from additional tourna-
ments, and therefore reduce injury risk during matches.
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