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Abstract:
Introduction: Football is the most practiced sport in the world and one of the fundamental elements for the sport
are the referees and assistants. Recently, the video assistant referee (VAR) was introduced in football in order to
assist referees in the decision-making process during the game. In this way, VAR is used to minimize referee
errors and promote fairer competition between teams. Objective: The objective of the present study was to
analyze the influence of VAR in the 2019 Men's First Division Brazilian Football Championship, compared to
the 2018 edition, in which VAR was not present. Methods: A descriptive analysis of the refereeing performance
of all matches of the Brazilian Men's Football Championship, editions 2018 and 2019, was carried out, analyzing
the number of penalties, fouls, yellow and red cards, offsides and goals per match. In addition, VAR actions
were taken into account in the 2019 edition, including penalties, offsides, red cards and player recognition. It is
noted that most of the analyzed plays concern penalties, followed by offsides, red cards and player recognition.
The data was collected through SofaScore football statistics website (www.sofascore.com), this data is
accessible free of charge. Results: It was found that most of the analyzed plays are related to penalties, followed
by offsides, red cards and player recognition. There was a reduction in the average number of fouls, yellow cards
and impediments per game in the 2019 Brazilian Men's Football Championship, compared to 2018. Conclusion:
The use of VAR can influence arbitration sanctions in the Brazilian Football Championship and, consequently,
the dynamics about the game.
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Introduction
Soccer is the most practiced and popular sport in the world. In it, players, coaches, and referees have
crucial roles to play during the game. The referee has the role of exercising laws and regulations that must be
respected during the match (Cipriano, 2015). Porém, durante as partidas de futebol os árbitros são
frequentemente criticados e questionados pelos jogadores, treinadores, mídias esportivas e demais membros da
comissão técnica por alguma decisão tomada por eles durante o jogo (Rigtheto & Reis, 2017). Thus, in recent
years football has gone through a period of innovation, several technological resources have been inserted into
the sport with the aim of minimizing referee errors and reducing their influence on the final result of the game
(Spitz et al., 2020; Tamir & Bar-eli, 2021). One of these resources was Video Assistant Referee (VAR) which
was implemented in the sports environment to assist referees in the decision-making process during matches.
The VAR began to be implemented in soccer in 2016, and the first World Cup organized by the
Fédération Internationale de Football Association (FIFA) to use this tool was in 2018, having a large team of
video assistant referees in the sixty-four matches. Altogether, the team comprises the chief referee of the VAR
and his three assistants (AVAR1, AVAR2 and AVAR3), all of whom are members of the FIFA referee team
(FIFA, 2020a). Due to its importance, in recent years several studies have been dedicated to verifying the
influence of VAR in several football championships around the world, in addition to seeking to verify its
acceptance in the sport (Samuel et al., 2020; Lago-Peñas, Rey & Kalén; Boschilia & Júnior, 2021; Errekagorri et
al., 2021; Fişne, Bardakçi & Hasaan, 2021; Guler & Polat, 2021; Kolbinger & Knopp, 2021; Spitz et al., 2021;
Oliveira et al., 2021).
The purpose of the VAR is to analyze the decisions made by the referee using video images and
headphones for communication. However, the review of the moves is limited to the following situations: goals
(fouls at the origin of the play, offsides, ball crossing or not the goal line or if the ball leaves the field of play
during the play), penalties, red cards and player recognition (FIFA, 2020b). According to video referee protocol,
in a mistaken move, once the video is reviewed by the VAR, the head referee is notified, and the decision is
made together (Lago-Peñas, Rey & Kalén, 2019). The implementation of the VAR can be understood as an aid
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help mistakes often occurred.
It has been observed, with the arrival of the VAR, an increase in added time in the first half and in the
whole game. Furthermore, the implementation of this tool led to a decrease in the number of fouls and yellow
cards, in addition to showing that players have controlled themselves more in relation to aggressive actions in
fouls (Lago-Peñas, Rey & Kalén, 2019).
As soccer progresses, the referee's task becomes more and more important to the game's dynamics
(Cruz, 2012). Players sometimes question the decisions made by the referee, with refereeing errors causing
aggressive behavior (Reynes, et al., 2008). In view of the work on the playing field of these agents, the
responsible structures have tried to increase the quality of their training to improve their capabilities (Sarmento,
Marques & Pereira, 2016; Cruz et al., 2018). With the constant evolution of technology in some sports such as
basketball, volleyball and tennis, the arrival of the VAR in soccer came to help refereeing.
The Brazilian Men's First Division Soccer Championship is the most important soccer
competition in Brazil. In this competition, the VAR's performance began in the 2019 season. Considering this,
this study analyzed the influence of the VAR in the 2019 Brazilian Men's First Division Soccer Championship,
compared to the 2018 edition, in which there was no VAR present.
Material & methods
Sample
The sample consisted of 1520 games (760 matches of the Brazilian Championship and 2018 and 720 matches of
the Brazilian Championship of 2019). The plays analyzed by VAR in the 2019 Brazilian Men's Football
Championship season were analyzed, the year in which VAR was implemented in Brazil, with a total of 145
plays in 760 games.
Data collection
Data was collected through SofaScore football statistics website (www.sofascore.com). These data are freely
accessible and were collected to obtain the number of penalties per match, fouls, yellow and red cards, offsides
and goals per match. The names of the players or teams that made up the championship were not mentioned at
any time during the work.
Statistical analysis
Data were presented as mean and standard deviation or simple percentage. To compare data from the Brazilian
Men's Football Championship, 2018 and 2019 editions, a Kolmogorov-Smirnov normality test was initially
performed. After verifying the normal distribution of data, Student's t test was used. The significance level
adopted was p < 0.05. All analyzes were performed using the GraphPad Prism 8.1® statistical program.
Results
Figure 1 shows the data reviewed by the video referee (VAR) in the 2019 Brazilian Men's Soccer
Championship. It is noted that most plays reviewed concern penalties (44.82%), followed by offsides (37, 93%),
red cards (15.86%) and player recognition (1.39%).

Figure 1. Percentage of plays reviewed by the VAR in the 2019 Brazilian Soccer Championship.
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and goals scored in the 2018 and 2019 editions of the Brazilian Men's Soccer Championship. No difference was
observed for the penalty kick mean (p = 0.1201) (Figure 2A). The number of fouls (p = 0.0002) and yellow cards
(p = 0.0044) was lower in the 2019 edition (Figure 2B and 2C). There was no difference for the mean number of
red cards (p = 0.7976) (Figure 2D). The number of impediments was lower in the 2019 edition (p = 0.0419)
(Figure 2E). There was no difference for the average of goals scored per match (p = 0.2245).

Figure 2. Mean and standard deviation of Penalties (A), Fouls (B), Yellow cards (C), Red cards
(D), Offsides (E) and Goals (F) registered in the 2018 and 2019 editions of the Brazilian Soccer
Championship. *, difference from the 2018 edition.
Dicussion
This study analyzed the impacts of the VAR on the 2019 Brazilian Soccer Championship, compared to
the 2018 edition, in which there was no VAR presence. The main findings show that the 2019 Brazilian Men's
Football Championship had fewer fouls, yellow cards, and impediments, compared to the 2018 edition. It is also
noteworthy that among the plays analyzed by the VAR, penalties and impediments are the most reviewed.
As is well known, the VAR is a tool to reduce doubts in soccer. In this sense, it was seen that in the
Premier League® (first division of the English Soccer Championship) the number of uncertainties has been
reduced in the last 50 years by the evolution of the sport (Haugen, 2019). Therefore, the VAR contributes to an
even greater reduction of possible uncertainties within the playing field. It is noted that the interference provided
by the VAR, as happened in the 2019 Brazilian Championship, can interfere in the dynamics of the soccer game.
Errekagorri et al. (2020) carried out a survey when none, one or two/three VAR actions occurred. The authors
found that the more VAR interferences occur, the greater the total playing time.
In the present study, it was observed that the greatest number of interferences indicated by the VAR
concerns the possible marking of penalties and offsides. In fact, they are the moves that can most generate
doubts for referees and assistants, occurring very quickly in some situations. However, a strong and significant
correlation has already been seen between the referee's performance and that of the referee + VAR for
disciplinary actions and application of the laws of the game (Carvalho et al., 2020).
Regarding penalties, they were the actions that most occurred involving the VAR, therefore, the ones
that can generate more conflicts to be signaled, considering that they can decide the winner and loser of the
match and/or championship. It is important to note that even with the high number of VAR interferences in
penalty shots, there was no difference in the average of goals per match, results that are in line with those
obtained by Fernandes Júnior (2018), who analyzed all the VAR's revised bids in the World Cup 2018 with a
total of 20 plays, 15 of which are related to penalties.
Offsides are in the second position of the plays most reviewed by the VAR in the 2019
Brazilian Championship. The current FIFA recommendations recommend that assistant referees wait for the
completion of the play to signal an offside and, in case of doubt, the VAR's evaluation is recommended, to avoid
harmful actions for any of the teams. The study carried out by Delfim and Jesus (2011) aimed to prove that it is
860 ---------------------------------------------------------------------------------------------------------------------------JPES ®
www.efsupit.ro

YURI NATHAN FERREIRA MENEGUITE; LUCIANO BERNARDES LEITE; DAVI CORREIA DA SILVA;
ANSELMO GOMES DE MOURA; VICTOR NEIVA LAVORATO
--------------------------------------------------------------------------------------------------------------------------------------not possible to accurately indicate the offside move since the assistant referee does not always have the
necessary field of vision for an accurate indication, which may explain the great performance of the VAR in
offside moves.
In national championships such as the German (Bundesliga®) and the Spanish (La Liga®), it has been
observed that the number of faults and card applications has been reduced after the introduction of the VAR
(Hollander, 2020). Added to this, the study by Lago-Peñas, Rey and Kalén (2019) compared editions of the
Bundesliga® and the Italian Football Championship (Serie A®) before and after the insertion of the VAR. The
authors demonstrated that the number of yellow cards and fouls were significantly reduced. The reduction in the
number of fouls and cards can be explained by the fact that the player becomes less aggressive because of the
VAR technology. This system can assist in the review of throws of fouls and protests, causing players to reduce
aggressive attitudes. Corroborating these data, this study shows that the average number of fouls and yellow
cards per game was lower in the 2019 edition of the Brazilian Championship.
It was found that the average number of offsides per game marked in the 2019 Brazilian Championship
was lower compared to the 2018 edition. Research by Han, et al. (2020) and Lago-Peñas, Rey and Kalén (2019),
who evaluated the Chinese Soccer Championship, Bundesliga® and Serie A®, respectively, agree with our
findings, showing a reduction in the number of offsides. Oudejans, et al. (2000) showed that assistant referees
are positioned outside the offside line in 86.5% of the occasions, which can increase the chances of error. As the
possibility of an error indicating an offside to occur is great, soon there are reviews and these can be marked or
canceled, interfering with the final average.
There was no difference in the average of penalties per game, despite a trend towards an
increase in markings in the 2019 edition. The VAR helps in the investigation of simulation plays and possible
penalties, with a greater number of revisions in this regard being possible. It was found that after the
implementation of the VAR in the Chinese Soccer Championship, there was a significant increase in the number
of penalties awarded (Han, et al., 2020).
The study has the limitation of not comparing editions before 2018 and after 2019 of the
Brazilian Men's Soccer Championship, which could further consolidate the results obtained. However, the 2020
and 2021 editions of the Brazilian Championship, due to the COVID-19 pandemic, had the dynamics of the
championship changed, especially with the absence of fans in most of the games, which would be another factor
to be analyzed.
Conclusions
It is concluded that the use of the VAR can influence arbitration sanctions in the Brazilian Soccer
Championship and, consequently, the dynamics of the game. The main plays reviewed were penalties and
offsides. In addition, the parameters changed in the 2019 Brazilian Soccer Championship edition were the
number of fouls, yellow cards and offsides.
In practical terms, it should be noted that VAR is an extremely new tool in the current scenario of
Brazilian football, so further studies should be carried out in order to identify how this tool influences games. In
addition, the tool must be constantly evolving so that all the benefits provided by the tool are achieved and that
the game dynamics is not influenced.
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