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ABSTRACT: This study aimed to examine how the home advantage (HA) and home teams' performances
changed in European football leagues (German Bundesliga, Spanish La Liga, English Premier League, Portuguese
Primeira Liga and Italian Serie A) with the measures imposed by legal authorities to deal with the COVID-19
pandemic (no audience, five substitutions and “cooling breaks"). The HA (Pollard’s rescaled method) and home
performance-related statistics of matches contested before (n = 491) and after (n = 491) the 2019-2020
season break were calculated and compared, for each league and for all five, using the paired t-test or the
Wilcoxon signed-rank test. Overall, the HA did not significantly decrease in European leagues (from 16.4% to
11.6%; trivial effect size [ES]); however, a one-sample t-test revealed that the HA after the COVID-19 break
was significantly greater than 0% (small ES). While the HA completely disappeared in the Bundesliga (large
ES), its effects remained stable in La Liga (small ES), Premier League and Primeira Liga (trivial ES), and even
increased in Serie A (medium ES) after the return. Home teams’ performances in these leagues were influenced
to different extents by the COVID-19 situation, especially by playing behind closed doors. Altogether, significant
decreases were observed for total shots, tackles (medium ES), shots on target and pass success (small ES).
Therefore, the role of crowd support seems to vary depending on the context characteristics in which football
is played. Also, the augmented “information transfer” from coaches to players during COVID-19 matches might
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May 25, 2020. After two rounds contested in the German Bundes-
liga following the coronavirus disease 2019 (COVID-19) stoppage,
the Spanish newspaper Marca posted a technical piece warning all
La Liga clubs about the possible disappearance of the “home advan-
tage effect”, with implications for the final league-table classification.
In accordance with Marca [1], before the COVID-19 pandemic de-
clared by the WHO on March 11, 2020, the Bundesliga 2019-2020
registered a home win rate of 43.3%, which dramatically decreased
to 16.7% after the return to play, with 18 matches undertaken
without an audience (so-called “ghost matches”). The hypothesis of
the home advantage (HA) disappearance in European domestic
leagues was associated with the absence of spectators in the stadi-
ums, a restrictive measure imposed by each national healthcare
governmental system to mitigate the propagation of the virus.
Before the coronavirus outbreak, the HA effect had been consid-
ered a well-established phenomenon across most team sports, with
particularly high magnitudes in association football [2-4]. This effect
implies achieving better match outcomes when a team plays at its
own ground (home) compared to playing at the opponents’ facilities
(away). The traditional method proposed by Pollard [5] for

quantifying the HA — the number of points won at home expressed
as a percentage of all points gained at home and away — led research-
ers to report up-to-date values between 57 and 62% at the top tier
of major European domestic leagues [6-8]. This measure is always
non-negative and varies from 0% (no points won at home) to 100%
(no points won away), with a value of 50% representing an equal
number of points won at home and away (i.e., no home advantage).
Recently, Matos et al. [9] opined that it can be criticised on the
basis that the obtained value does not properly relate to the advan-
tage of playing at home, and that the reference point of no home
advantage should be 0% rather than 50%. For that reason, Pollard’s
rescaled method (see [9]) was used in the present study.

Previous research has attempted to explain the HA as consequence
of multiple (and interacting) factors. Besides psychological, physi-
ological and social factors, the subjects of crowd effects, familiarity
with local conditions, referee bias, travel effects, territoriality, special
tactics, influence of rules and team composition have been under
debate [3, 10]. When asked for the main causes of HA, football
coaches and players rated stadium familiarity, crowd support and
psychological factors as key contributors [11, 12]. However,
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specifically addressing the influence of crowd support (e.g., size,
density and/or proximity) on HA, the existing empirical evidence is
still ambiguous. Whereas some studies have shown that increased
crowd support is positively associated with points attained at
home [10, 13, 14], others have found that HA is not affected by
attendance increases [15, 161, and it even exists with small
crowds [6, 8, 17] or in empty stadiums [18].

On the one hand, the crowd may influence the performance of
a team by putting home players in a more positive and confident
psychological state [8]. On the other hand, its support is also believed
to indirectly influence the referees’ decisions, creating a bias in favour
of the home team [19], which receives significantly fewer penalties
and disciplinary cards than the visiting team [10, 141. All in all,
these mechanisms along with others have operated since the dawn
of organised football in the 19" century to produce the HA [17].
This ancestor effect developed a self-fulfilling prophecy among coach-
es that home teams win more often because they believe they have
an advantage, thereby promoting more dominant, attacking and
audacious strategies when playing at home [12]. In fact, home teams
tend to exhibit higher values than visiting ones in diverse performance-
related variables, such as goals scored, total shots, shots on target,
ball possession, passing success, dribbles, aerial duels and ball re-
coveries [20-22]. Although HA and home performance represent
distinct concepts, there is a close relationship between them: the
HA usually reflects better performances of the home team.

Given the unprecedented times we are facing because of COVID-19,
the decision of concluding several European football leagues opened
up a singular opportunity to (r)evaluate and clarify the relative impor-
tance of crowd support on HA and home teams’ performances. The
comprehensive analysis of German “ghost matches” during this
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pandemic, conducted by Fisher and Haucap [23], was pioneering
research on this topic. These authors showed that the HA complete-
ly vanished in the Bundesliga during “ghost matches”, a finding which
was not mirrored in the lower two divisions. Unlike the total crowd
size, the reduced post COVID-19 occupancy rate to zero was found
to be the main reason for the HA decrease [23]. Therefore, it seems
reasonable to extend this research to other domestic leagues in Europe
— did the HA effect suffer a similar reduction? More results should
provide a deeper understanding of how modification of the home
environment shapes the magnitude of HA in different playing contexts.

This exploratory study aimed to examine how the HA and home
team’s performances have changed across five European domestic
leagues (German Bundesliga, Spanish La Liga, English Premier
League, Portuguese Primeira Liga and Italian Serie A), as a function
of the measures imposed by legal authorities to deal with the pan-
demic (“ghost matches”, five substitutions allowed and “cooling
breaks”). To that end, all dependent variables were compared before
and after the COVID-19 suspension. Based on the aforesaid em-
pirical evidence, three hypotheses were defined: (1) as the HA is
a robust phenomenon since the inception of football, its effect did
not vanish in “ghost matches” contested in Europe; (2) however, the
magnitude of HA decreased in each domestic league analysed; (3) the
values of one or more performance-related variables were signifi-
cantly affected by the applied post-COVID-19 measures.

MATERIALS AND METHOD 'S 15—
Sample

The sample consisted of 982 matches contested by 96 club teams,
during the 2019-2020 season, in five European domestic leagues
(German Bundesliga, Spanish La Liga, English Premier League,

TABLE 1. Sample-related details and specific measures adopted for dealing with the COVID-19 pandemic in each European domestic

league.
League Teams Matches Pre Matches Post Same home St;::lji',‘l:]ms folzc\::l::ihe Cooling Five
(Nation) (n) COVID-19 (n) COVID-19 (n) grounds? . breaks?  substitutions?
audience? same order?
Bundesliga 18 81 81 Yes No Yes Yes Yes
(Germany)
LaLiga 20 110 110 Yes, excepting No No Yes Yes
(Spain) one club team
Premier League 20 90 90 Yes No No Yes Yes
(England)
Primeira Liga Yes, excepting Yes, excepting
(Portugal) 18 90 90 two club teams No ves ves in round 25*
Serie A 20 120 120 Yes No Yes Yes Yes
(Italy)
TOTAL 96 491 491 Almost always No Not always  Always  Almost always

* The five substitutions rule was not implemented in the first round after the return due to legal issues raised by two clubs.
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Portuguese Primeira Liga and Italian Serie A). For each individual
team, archival data of matches played against the same opponents
before and after the COVID-19 suspension were collected from the
publicly available website “WhoScored.com” (https://whoscored.
com). The same number of matches was analysed before (n = 491,
between August 16, 2019 and January 19, 2020) and after the
COVID-19 outbreak (n = 491, between May 15, 2020 and August 2,
2020) for each domestic league and for all five. Table 1 indicates
the sample-related details and the specific measures adopted by
each league administrating body for dealing with the COVID-19 pan-
demic.

The website “ZeroZero” (https://zerozero.pt) was also consulted
to confirm the soundness of the primary data source in terms of home
and away records related to match outcomes (home wins, draws,
losses, goals scored and goals conceded). The raw data did not
present inconsistencies. After the return, teams played the home
matches at their usual stadiums apart from three teams (La Liga:
Real Madrid CF; Primeira Liga: Belenenses SAD and CD Santa Clara),
comprising a total of 31 out of 491 matches after the COVID-19
break (6.3%) played on a less familiar ground. Since these teams
prepared for the return to play in the alternative facilities, and later
continued to practise in them, no match was excluded from the
sample.

Prior to data collection, written permission from both website ad-
ministrators was received, with the respective privacy policies being
entirely respected. The methodological procedures conformed to the
ethics guidelines of the local university, and the investigation was
conducted in compliance with the principles expressed in the Decla-
ration of Helsinki.

Variables and Procedures

The HA and home performance-related statistics (points, goals scored,
goals conceded, total shots, shots on target, ball possession, pass
success, aerial duels won, tackles and disciplinary cards) were the
dependent variables of this study, whereas the COVID-19 situation
was the independent variable.

Pre- and post-COVID-19 HA were quantified for each European
league and for all five using Pollard’s rescaled method. This method
produces a value of 0% when the same number of points are won
at home and away (no home advantage), with the advantage then
being measured on a scale between 0% to 100%, while negative
values indicate a home disadvantage [9]. The formula adopted is the
following:

(Home points — Away points)
(Home points + Away points)

HA (%) = x 100 (1)

For an unbiased calculation of HA, this method requires a balance
schedule of matches, in which teams play against the others twice,
once at home and once away. The full set of rounds was not studied
for each European league; nevertheless, any given team faced the
same opponents before and after the COVID-19 break, thereby as-
suring unbiased estimates of HA when both time points are compared.
Furthermore, the crossover design associated with this “natural ex-
periment” in the 2019/2020 season implies that each individual
team serves as its own matched control, obviating the need for ad-
ditional procedures to control for confounding variables of HA, such
as team ability, quality of opposition or travel distance/fatigue. Other
potential confounding variables such as local derbies, new coaches,
within-week matches, time of the match, altitude and fitness levels

TABLE 2. Operational definitions of performance-related variables used in this study (adapted from WhoScored.com).

Performance-related
variable

Operation Definition

Points (n)
Goals Scored (n)

Goals Conceded (n)

Total Shots (n) match played at home.

Shots on Goal (n)

Number of points won per match played at home.

Number of goals scored per match played at home.

Number of goals conceded per match played at home.

Number of attempts to score a goal, made with any (legal) part of the body, either on or off target per

Number of attempts to score which required intervention to stop it going in or resulted in a goal/shot which

would go in without being diverted per match played at home.

Ball Possession (%)

Mean of the duration when a team takes over the ball from the opposing team without any clear

interruption, as a proportion of total duration when the ball was in play in home matches.

Pass Success (%)
Aerial Duels Won (%)

Tackles (n)
not, per match played at home.

Cards (n)

Mean percentage of attempted passes that successfully found a teammate in matches played at home.
Mean percentage of headers won in direct contests with an opponent in matches played at home.
Number of actions for dispossessing an opponent, whether the tackling player comes away with the ball or

Number of disciplinary cards (yellow and red) received by players per match played at home.
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were recently demonstrated not to influence the HA in “ghost match-
es” of the German Bundesliga [23]. Factors regarding the stadiums’
features (i.e., capacity, occupancy rate and existence of running track)
may affect the HA [3, 10, 23], but they were not controlled for in
this research.

The performance-related statistics intended to provide a general
picture of teams’ performances when playing at home, as a function
of different COVID-19 periods. Table 2 displays the operational
definitions of home performance-related variables used in the study.

A Microsoft 365 Excel (Microsoft Corporation, USA) spreadsheet
was arranged to automatically calculate the HA based on home wins,
draws and losses, and total points gained in the analysed pre- and
post-COVID-19 matches. The home performance-related statistics
were registered on a match-by-match routine, and then divided by
the total number of matches contested at home. These match sta-
tistics were retrieved from the website “WhoScored.com”, which
uses data supplied by OPTA Sports. The inter-operator reliability of
OPTA's observational system was previously assessed and considered
reliable [24], attaining acceptable values in several agreement scales
(Kappa, ICC, r and SEM). Two categorical variables were added to
the spreadsheet to facilitate data analyses: European league
(1 — Bundesliga, 2 — La Liga, 3 — Premier League, 4 — Primeira Liga
and 5 — Serie A) and COVID-19 situation (1 — Pre, 2— Post). The
database was finally exported to SPSS 24.0 (IBM SPSS Statistics,
IBM Corp., Armonk) for statistical treatment.

Statistical Analysis
The data were primarily verified through descriptive statistics (means,
standard errors of the mean or standard deviations). To visualise the
pre- and post-COVID-19 break differences, error bars adjusted for
repeated-measures designs were computed for each league and for
all five [25]. The effects of the COVID-19 situation on HA and home
performance-related variables were examined through paired t-tests.
The assumption of normality was verified for each dependent vari-
able, as the difference between Post and Pre conditions, using
Shapiro-Wilk (n < 50) and Kolmogorov-Smirnov tests, and by check-
ing if skewness and kurtosis z-scores fell between -1.96 and 1.96.
If the normality assumption was violated, the non-parametric Wil-
coxon signed-rank test was applied. The existence of HA before and
after COVID-19 was examined for each league and for all five through
one-sample t-tests comparing the observed HA with a null value of
0% indicating no HA. Once again, the assumption of normality was
ascertained before applying the above-stated procedures.

The effect sizes (ES) were calculated for the one-sample t-test,
paired t-test and Wilcoxon signed-rank test employing equations 2,
3 and 4, respectively, as suggested by Field [25]:

M- w)

)

(2)

where d expresses Cohen’s d measure of ES, M the sample mean,
u the population mean (0%), and SD the sample standard deviation.
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(MPost — MPre)

d = SDPre

(3)

where d expresses Cohen’s d measure of ES, MPost the post-
COVID-19 sample mean, MPre the pre-COVID-19 sample mean,
and SDPre the pre-COVID-19 standard deviation.

=4 ()
where r is the ES estimate for the Wilcoxon signed-rank test, Z the
z-score produced by SPSS and N the number of total observations
on which Z is based.

The interpretation of ES relied on the benchmarks proposed by
Cohen [26]: small,d = 0.2 orr = 0.1; medium,d = 0.50rr = 0.3;
large,d = 0.8 orr = 0.5. The level of significance was set at p <0.05.

RIE'S U LTS 500000
Considering all the sample, the mean pre- (M = 16.41%;
t(95) = 5.055, p < 0.001, d = 0.52) and post-COVID-19 break
HA values (11.64%; t(95) = 2.964, p = 0.002, d = 0.3) were
significantly greater than 0%. The observed decrease of HA after the
COVID-19 interruption was not significant in European professional
foothall, {(95) = -0.940, p = 0.349, d = -0.15. Hence, the first
hypothesis was confirmed: the HA effect did not disappear in match-
es played behind closed doors in Europe following the coronavirus
outbreak.

The comparison of mean pre- and post-COVID-19 values of HA
for each domestic league and for all five is presented in Figure 1.

The measures employed to deal with the pandemic only pro-
moted a significant change in the Bundesliga; the magnitude of HA
declined from 20.26% to -9.81%, revealing a large effect,

EBundesliga
40 LaLiga

D Premier League
351 APrimeira Liga

M serie A
B Total

7 %

Home Advantage Mean (%)
g

T T
Pre Post
COVID-19 Break
Error bars: 95% CI

FIG. 1. Home advantage (mean = error bars) in Bundesliga, La Liga,
Premier League, Primeira Liga and Serie A, and in total, both before
and after the COVID-19 break. *Significant differences (p < 0.05)
between Pre- and Post-COVID-19 conditions.
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t(17) = -3.059, p = 0.007, d = -0.84. The HA medium-sized
effect before COVID-19, t(17) = 2.404, p < 0.014, d = 0.57,
totally disappeared after the return to play, yet the negative value did
not significantly differ from 0%, t(17) = -0.975, p = 0.172,
d =-0.23. A small and non-significant decrease occurred in La Liga
(mean difference: -10.09%; t(19) = -0.891, p = 0.384,d = -0.29),
although the post-COVID-19 HA effect remained significantly great-
er than 0%, W, = 115.50,z = 1.847,p = 0.033,r = 0.41.
Compared to the pre-COVID-19 period, the values of HA increased
to different extents in the Premier League, Primeira Liga and Serie
A after the return (mean differences: 2.51%, 0.62% and 11.18%,
respectively). Even though the differences were non-significant, the
COVID-19 situation produced a medium-sized effect on HA in Serie
A (Premier League: t(19) = 0.199, p = 0.844, d = 0.08; Primeira
Liga: t(17) = 0.059, p = 0.954, d = 0.02; Serie A: t(19) = 1.045,
p = 0.309, d = 0.53). Moreover, distinct HA fluctuations were
identified in these leagues. No HA effects (i.e., values significantly
greater than 0%) were found in the Premier League for pre-,
t(19) = 1.464, p = 0.08, d = 0.33, and post-COVID-19 periods,
t(19) = 1.417, p = 0.087, d = 0.32. A HA effect persisted in

TABLE 3. Descriptive (mean =+

Primeira Liga throughout the 2019/2020 season, with a medium
ES noted after COVID-19, {(17) = 2.287, p = 0.018, d = 0.54.
A non-existent pre-COVID-19 HA effect in Serie A, t(19) = 1.221,
p =0.119, d = 0.27, gave place to an almost medium-sized HA
effect after the stoppage, t(19) = 2.102, p = 0.025,d = 0.47. In
the light of these facts, the second hypothesis — the magnitude of
HA decreased in each domestic league analysed — was rejected.

Tables 3 and 4 show the descriptive and inferential statistics for
all performance-related variables, as a function of the COVID-19
situation, for each European league and for all five.

The impact of the measures associated with the return to play on
home performance-related variables differed in each European league.
For instance, in home matches of the Bundesliga medium-sized
decreases were found for points won (p < 0.01), total shots and
shots on target (p < 0.05), while goals conceded and cards received
had medium-sized increases (p > 0.05). Although non-significant,
small reductions were still observed for goals scored, ball possession
and tackles, along with a small increase for pass success. When
playing at home in La Liga, negative ESs were associated with total
shots (p < 0.05, medium ES), goals scored and shots on target

standard deviation) and inferential statistics (paired t-test or Wilcoxon signed-rank test) for all

performance-related variables of Bundesliga, La Liga and Premier League, as a function of two different time points — pre- and post-

COVID-19 break.

Performance- Bundesliga La Liga Premier League
related variables Pre Post p d/r Pre Post p d/r Pre Post p d/r
(P:)ints ild.777 tlbz.;S 0.048 ~-0.64 ¢16§29 116.562 0.277  0.17 i1.05.:7%8 ¢1'8.29 0.648 0.12
o e soge 0379 038 Do g 00s 049 T, GG 0652 008
oot 137 39 oaee 0w MM o o 3% I i os
(EE’Zl)I rossesson 152:25 ¢5(7):§5 0.094 028 152:(3)1 4_r5323:(1)1 0.182 0.26 i5é:ézl7 142:35 0.489  -0.19
ﬁ’zr)ial e 15401:6738 152:25 0.586  -0.09 152:38 14Z:§7 0616 -0.20 152:26 142:15 0253 -0.27
o 283 sage 001 025 o, N1y, oars 018 50 BY ocos o7
o Lo79 some 0118 08¢ g F7, osie ooe NG oL 0029 029

Note: p — p-value; d — effect size for paired t-test; r — effect size for Wilcoxon signed-rank test. The use of Wilcoxon signed-rank tests
is highlighted in grey cells, while white cells display results of paired t-tests.
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TABLE 4. Descriptive (mean =+ standard deviation) and inferential statistics (paired t-test or Wilcoxon signed-rank test) for all
performance-related variables of Primeira Liga and Serie A, and in total, as a function of two different time points — pre- and post-

COVID-19 break.

Performance- Primeira Liga Serie A TOTAL (all five leagues)

related variables  pre Post p d/r Pre Post p d/r Pre Post p d/r
(Pr?)ints 116.6363 1165.24 0899 -0.03 116%24 1165.26 0.544 0.16 1165.28 11.0%97)3 0245 -0.15
o Loes sogy 0% 019 GT. gl 0212 03 gLy [j7, 0319 01
o e Sra 0269 025 00, g, 0707 008 Pe UG <0001 042
T ey oas 0458 016 o Sog, 0413 07 T, Do 031 01
o S Joar omm 0zs B P ooon ost y hs 0009 019
(Ts)CHES ilf:ZS 113:22 0.006  -1.09 11?:39 112:86 0.001 -0.94 112:24 113:23 = S
o ow7 soss 0247 030 0o, ou, o004 08 FL, PT, 08w 003

Note: p — p-value; d — effect size for paired t-test; r — effect size for Wilcoxon signed-rank test. The use of Wilcoxon signed-rank tests
is highlighted in grey cells, while white cells display results of paired t-tests.

(p < 0.05, small ES), points and aerial duels (p > 0.05, small ES).
A non-significant and small increase was noted for post-COVID-19
ball possession. Pertaining to the Premier League, home teams ex-
ecuted fewer total shots (p = 0.001, large ES), shots on target
(p = 0.01, large ES) and tackles (p < 0.01, medium ES), received
fewer disciplinary cards (p < 0.05, small ES), conceded more goals
(p < 0.05, small ES) and had a smaller percentage of aerial duels
won (p > 0.05, small ES).

A large decline was found for tackles in Primeira Liga's home
matches after the COVID-19 outbreak (p < 0.01). While small,
non-significant decreases were detected for goals conceded, total
shots and shots on target, small positive effects were observed for
pass success and cards (p > 0.05). In Serie A, the average number
of tackles (p = 0.001, large ES), cards (p < 0.01, large ES) and
total shots (p < 0.05, medium ES) at home were negatively af-
fected by the COVID-19 situation; however, a medium-sized positive
effect occurred for pass success (p = 0.001). Small effects were
also observed for goals scored, goals conceded and aerial duels won
(p > 0.05). Altogether, post-COVID-19 home matches suffered a sig-
nificant reduction in total shots and tackles (p < 0.001, medium
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ES), shots on target (p < 0.001, small ES) and pass success
(p < 0.01, small ES). The third research hypothesis was confirmed:
some home performance-related measures were influenced by the
applied post-COVID-19 measures.

DISCUS S 1O/ 15
On May 25, 2020, the sports media hypothesised the possible dis-
appearance of the HA in European professional football as a conse-
quence of policies employed by legal authorities to decelerate the
coronavirus propagation [1]. Indeed, the home wins in the German
Bundesliga dramatically dropped after the return to play [1, 23].
Further research was then suggested to clarify whether the HA in
other European domestic leagues followed an identical post-COVID-19
decline. This study analysed how the post-COVID-19 measures (no
audience, five substitutions and “cooling breaks”) influenced the HA
and home teams’ performances in five different European leagues.
Instead of the traditional method, Pollard’s rescaled method was
used for quantifying the HA, because it enables an unequivocal in-
terpretation based on a scale where 0% represents no HA. Thus, the
HA values previously obtained using the traditional method were
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converted with the formula proposed by Matos et al. [9] for com-
parative purposes. The mean values of HA before the COVID-19
stoppage were identical to those found by Leite and Pollard [8],
between seasons 2010-2011 and 2016-2017, for the Bundesliga
(20.3 vs. 17.2%), La Liga (27.34 vs. 21.62%), Premier League
(10.48vs. 17.92%) and Primeira Liga (18.88 vs. 15.6%). The same
was not verified for Serie A (5.72 vs. 19.36%), which may be due
to short-term fluctuations that have been proved to occur in
a league [6, 19, 271.

The hypothesis of the HA disappearing in European professional
football raised by early data [1, 23] was not confirmed. Despite
a subtle decrease provoked by the packet of measures applied to
control the pandemic, the HA effect has endured when considering
the whole sample. This finding sustains the robustness of the HA
phenomenon, which has been documented since the inception of
organised football [17]. By analysing each domestic league, our
results provided further evidence that the COVID-19 situation induced
a significant and large effect on the HA of the Bundesliga. In short,
the HA disappeared in the German major league, a fact mainly at-
tributed to the striking drop in the stadium occupancy rates, but
which was not reproduced in the divisions immediately below [23].
Furthermore, the COVID-19 measures elicited distinct non-significant
effects on HA magnitudes in the other European leagues. A small
decrease was noted in the Spanish La Liga, although the HA effect
has lasted after the COVID-19 break, as it did in the Portuguese
Primeira Liga. Over the 2019/2020 season, no HA effects were found
in the English Premier League in both pre- and post-COVID-19 pe-
riods. The period following the outbreak promoted a medium-sized
positive effect on the HA of Italian Serie A; a non-existent pre-
COVID-19 HA was superseded by a significant effect after the return.
Hence, the supposition of an equivalent decreasing trend across all
five European leagues was rebutted.

Although the crowd influence was rated one of the leading causes
of HA by football players, coaches and fans [11, 121, our findings
do not completely endorse such perceptions. The crowd may exert
a direct influence on players, by encouraging their team and/or by
intimidating the opposing one, and indirectly operate by interfering
with the referees’ decisions [3, 4, 10]. Apart from the effect of “ghost
matches” in the Bundesliga, the HA remained stable or even increased
in the other leagues during COVID-19 times, when matches were
played in empty stadiums. Similar results were recently observed at
lower levels of German professional football [23], whilst prior evidence
revealed that home teams participating in Italian leagues still had
an advantage in matches contested without spectators [18]. These
facts are reinforced by studies that have failed to prove the HA is
enhanced with larger attendance [8, 15, 16]. Regarding regularity,
the role of crowd support is at least questionable, because it appears
to vary depending on the contexts in which the game is
played [4, 10, 19].

The temporal dispositions may alter the HA in a sporting con-
text [6, 171. Interestingly, Fisher and Haucap [23] found that the

initial tremendous negative effect of “ghost matches” on the HA of
the Bundesliga had attenuated over time, a change probably related
to the home players becoming more familiar with playing in vacant
stadiums. In the present research, the domestic leagues that ended
first displayed decreases in post-COVID-19 HA (Bundesliga and La
Liga), while the HA of the last three to finish (Premier League, Primei-
ra Liga and Serie A) increased to different extents, suggesting an
intriguing adaptative response of home teams to cope with the lack
of exogenous support. The data corroborate the view that crowd
support is not a necessary precondition for HA, and other factors,
such as the familiarity with local conditions (e.g., stadium environ-
ment, pitch surface and dimensions), are actually more relevant for
its expression [15, 18], as previously recognised by players and
coaches [11, 12].

There is a close relationship between HA and home performance;
therefore, it would be expected to find some modifications in the
performances of home teams following the COVID-19 interruption.
Overall, significant decreases were observed for total shots, tackles
(medium ES), shots on target and pass success (small ES). The
performance variables related to goal scoring (total shots and/or shots
on target) were negatively affected in all European leagues, except
for the Primeira Liga. The number of tackles executed by home teams
significantly decreased in the Premier League, Primeira Liga and
Serie A. Consequently, the disciplinary cards received by home teams
also decreased in the Premier League and Serie A. Even though the
global pass success has diminished, in the Italian league this variable
had a surprising medium-sized increase. Apparently, the presence of
a crowd in the stadium encourages the home players to perform more
goal-scoring actions, a result of the mobilisation of collective atten-
tional focus to achieve victory [11, 14]. The decremental post-
COVID-19 trend observed for home tackles (and cards in two leagues)
indicates that the public may be a potential mediator of players’
aggressiveness, which ultimately had an impact on goals conceded
and on match outcome as well. These results tend to support the
view that successful football teams sustain their defensive perfor-
mance through actions aiming to (re)gain the ball directly from the
opponents [28]. In addition, the crowd support did not seem to bias
the referees’ decision-making in favour of home teams in major Eu-
ropean leagues [8, 29].

So far, the differences in HA and home performance-related sta-
tistics have been exclusively discussed based on a unique factor —
crowd support. Any match outcome or team performance is deter-
mined by a myriad of factors, many of them difficult to control for.
Through a regression analysis, Fisher and Haucap [23] revealed that
the “ghost game” effect on HA was quite insensitive to the inclusion
of a variety of confounding variables (i.e., rest time, fitness measures,
within-week matches, latest teams’ performances, local derbies, new
coaches, travel fatigue and altitude). However, it is worth noting that
the missing noise from the home crowd, alongside the five substitu-
tions allowed and the introduction of “cooling breaks” in the post-
COVID-19 period, have strengthened the “information transfer”
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hypothesis [29]. Augmented interference of coaches in players’ ac-
tions during competitive matches, by means of audible verbal instruc-
tions, tactical adjustments during stoppages and substitutions, might
have diluted part of the advantage typically attributed to home teams.

This exploratory study provided another piece for the complex HA
puzzle; nonetheless, we are aware that the statistical analysis em-
ployed, which was previously called “naive” [23], has limitations
concerning the explanation of mechanisms underlying the HA. Since
the HA is a multifactorial phenomenon, related data should be treat-
ed as such using multivariate statistical procedures and, preferably,
controlling for confounding variables as covariates (e.g., team abil-
ity, stadium capacity and occupancy, fitness data and number of
substitutions made before and after the COVID-19 break). Future
studies should seek empirical validation for our findings by applying
multivariate analyses, including away performance-related statistics,
and expanding the comparison between pre- and post-COVID-19
periods to different European and non-European domestic leagues,
international club tournaments (e.g., UEFA Champions League) and
national team events.

Carlos H. Almeida et al.

CONCLU SO N S 15—
This was one of the first studies to examine the impact of COVID-19
measures on the HA and home teams’ performances across five
European domestic leagues. Contrasting with what was speculated
by international football-related media, the HA did not disappear in
European professional football. Apart from the German Bundesliga,
the post-COVID-19 HA effect remained stable or even increased in
the other leagues. Nevertheless, the performances of home teams
were influenced by the COVID-19 conditions, specifically by the
absence of crowds in stadiums, since decreases in goal-scoring ac-
tions and tackles were common across almost every league. Finally,
whereas the role of crowd support seems to be susceptible to the
context characteristics in which football is played, the augmented
interference of coaches in players’ behaviours during “ghost match-
es”, along with the inclusion of five substitutions and “cooling breaks”,
might have diluted the crowd effect on the expression of HA.
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