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A B S T R A C T   A R T I C L E   I N F O 

Referee is an important element in a football match. Just like 
an athlete, the mental aspect of a referee also greatly affects 
the performance of a football referee. This study aimed to 
determine the effect of mental fatigue on football referee 
decision making. The method used in this study was an 
experimental method with a pre-post-test design. 
Participants of this study consisted of 28 football referees 
selected using a purposive sampling technique. Participants 
consisted of male referees with amateur and professional 
background levels and having more than three years of 
experience. In this study, the FIFA Video test 2024 was used 
as a decision-making instrument. Based on the results of data 
processing and analysis using the paired sample T-Test, a 
significance value of 0.000 was obtained, indicating that 
there was a significant effect of mental fatigue on football 
referee decision making. This indicates that a referee ability 
to manage psychological aspects can help them overcome 
mental fatigue which could affect referees in making the 
right decisions in football matches. 
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INTRODUCTION  
Fatigue poses a significant concern for athletes, sportsmen, coaches, and within the field 

of coaching science (Taylor, 2012). Declines in athletic performance are observed across 
various sports. In sports such as football, the effects of physical fatigue felt by athletes can 
reduce football passing performance and shooting skills although dribbling skills can still be 
maintained (M. Russell et al., 2011). Beyond physical strain, athletes frequently experience 
mental fatigue, a psychobiological state resulting from prolonged cognitively demanding 
activities, which has been shown to negatively impact physical performance (S. Russell et al., 
2019). Mental fatigue can certainly also interfere with and even reduce the performance of 
athletes. Mental fatigue can disrupt and even diminish athletic performance, especially in 
endurance-based activities and tasks that require high levels of technical skill and decision-
making (Smith et al., 2018). In football, mental fatigue among players has been linked to 
decreased technical performance, although its impact on physical performance remains less 
evident (Badin et al., 2018). Decreased attention to detail, altered concentration, and 
decreased discipline can also result from mental fatigue experienced by athletes (S. Russell et 
al., 2019). Mental fatigue experienced by athletes is often characterized by feelings of 
tiredness, lack of energy and decreased motivation and alertness (Dagama, 2018) 

To date, numerous studies have examined mental fatigue in both elite and amateur 
athletes. Research shows that mental fatigue leads to lower decision-making accuracy (smith 
et al., 2018) and diminishes the ability to prepare and plan (boksem, 2006). However, there 
is limited research investigating the effects of mental fatigue on the performance of football 
referees. Studies related to fatigue in football referees have primarily focused on physical 
aspects. Over the past two decades, extensive research has documented the physiological 
demands on football referees, who typically cover 7.5 to 11.5 km per match with an average 
heart rate intensity of 85-95% of their maximum heart rate (a. J. Mallo et al., 2009). Even in 
modern football today, a referee can cover a distance of 10-12 km in one match (castillo et 
al., 2016). Furthermore, it has been recorded that they can cover over 3 km at high intensity 
during a single match (krustrup et al., 2009). High heart rates are common among referees 
towards the end of matches, where physical fatigue can decrease decision-making accuracy 
(j. Mallo et al., 2012). Fatigue due to physical activity has the potential to affect the decision 
making that will be taken by the referee (castagna, abt, & ottavio, 2007). Fatigue induced by 
high-intensity physical intervention can reduce the accuracy of football referee decision 
making (nurcahya et al., 2023). This highlights the influence of physical fatigue on the 
decision-making of professional football referees. 

 similar to athletes, the mental aspect significantly influences the performance of football 
referees. In every football match, the referee's role is crucial, particularly in professional 
football, where incorrect decisions can profoundly affect the match outcome (castagna, abt, 
& d’ottavio, 2007). Therefore, further research is necessary to understand the fatigue aspects 
that can impact football referees' decision-making.  Yet, limited research explores how mental 
fatigue specifically affects referees. Therefore, this study aims to fill that gap by investigating 
the extent to which mental fatigue affects decision-making accuracy among football referees. 

METHODS 
This study employed an experimental method using a pretest-posttest one-group design 

to investigate the effect of mental fatigue on referees' decision-making accuracy. 
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Participants  
The study involved 28 football referees selected through purposive sampling. Inclusion 

criteria were: possession of national certification, active duty in official PSSI competitions, and 
at least three years of refereeing experience. These criteria ensured consistency in 
participants’ knowledge of the game's rules. All referees resided in West Java Province and 
included both professional (n=12) and amateur (n=16) referees. The average age was 33.74 
years, ranging from 25 to 43. 
Materials and Apparatus  

To assess decision-making performance, the study used the FIFA Video Test for Referee 
and Assistant Referee (IFAB, 2024). In an effort to provide mental fatigue intervention, 
researchers used a computerized Stroop Task which has been shown to cause a state of 
mental fatigue (Filipas et al., 2021); (Habay et al., 2021). To assess participants' perceptions 
of mental fatigue and motivation, the Visual Analog Scale (VAS) was used to evaluate 
subjective feelings of fatigue, namely feelings of tiredness and lack of energy (Marcora et al., 
2009), before and after the mental fatigue intervention. The VAS had been applied in recent 
studies (Filipas et al., 2021) and is considered a more sensitive measure to evaluate the state 
of mental fatigue (Smith et al., 2018). 
Procedures  

The data collection process began with a pretest of decision-making using the FIFA Video 
Test For Referee and Assistant Referee (Märtins, 2023). Each referee evaluated 20 video clips 
requiring decision-making. Following the pretest, the perception of mental fatigue was 
measured using a visual analog scale (VAS) before being given a mental fatigue intervention. 
After assessing their initial mental fatigue levels, the referees underwent a 60-minute 
computerized Stroop Task as the mental fatigue intervention. Subsequently, the referees 
again rated their perceived mental fatigue using the VAS after the Stroop task. Finally, the 
referees completed the FIFA Video Test again for the post-test. 
Data Analysis  

Data were analyzed using spss version 25. Normality and homogeneity of the data were 
assessed. A paired-samples t-test was used to determine the impact of mental fatigue on the 
decision-making of football referees. 
 
RESULTS  

After conducting the data collection process from each football referee, the researcher 
succeeded in obtaining the data needed to carry out the data processing process. After 
conducting the normality test, a value of 0.153 was obtained, which illustrates that the data 
is normally distributed and the homogeneity test obtained a value of 0.074. The pretest and 
posttest decision-making data for the football referees are presented in Table 1. 

Table 1. Decision Making Data 

Instrument Mental Fatigue 

Pretest Posttest Gain 

Mean SD Min Max Mean SD Min Max 

Decision Making  72.11 10.45 55.00 90.00 48.57 12.39 25.00 70.00 23.54 
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Table 1 shows that for the Mental Fatigue group, the mean pretest decision-making score 
was 72.11 (SD = 10.45), while the mean posttest score was 48.57 (SD = 12.39), resulting in a 
mean gain of 23.54. The highest pretest score was 90, and the lowest was 55. In the posttest, 
the highest score was 70, and the lowest was 25. 

Next, a paired-samples t-test was conducted to examine the influence of mental fatigue 
on referee decision-making. The results are shown in Table 2. 

Table 2. Paired Sample Test Results 

 Mean Std. Dev Sig 

Pretest- Posttest 23.54 7.78 .000 

 

Table 2 reveals a mean difference of 23.54 between the pretest and posttest scores (SD = 
7.78). The significance value (p < 0.001) indicates that mental fatigue experienced by football 
referees has a statistically significant influence on their decision-making. 

DISCUSSION 
Mental fatigue is a common experience for referees during football matches. The pressure 

experienced before and during matches can induce mental fatigue in referees. The findings 
of this study align with previous research indicating that mental fatigue can impair sports 
performance, leading to lower decision-making accuracy but increased response time (smith 
et al., 2016). Football referees often experience mental fatigue due to intense pre-match and 
in-game pressure, which can impair decision-making accuracy and elevate perceived effort, 
underscoring the critical need for sustained focus under stress (lopes et al., 2023; zhang et al., 
2024; pizzera et al., 2022).  

 pressure from the audience, players, coaches, and team officials can affect the decisions 
made by the referee, so the referee must posses mental toughness (slack et al., 2013) to 
prevent or quickly recover from mental fatigue. Failure to manage stress during a match can 
lead referees to psychological fatigue, which impairs their decision-making accuracy, as 
supported by recent findings showing that both mental and physical stress negatively affect 
refereeing performance (pizzera et al., 2022; mcewan et al., 2024; lopes et al., 2024). 
Psychological demands on referees during matches include managing challenges, mental 
pressure, stress, and potential aggression. Mental toughness helps referees overcome on-
field pressure, whereas mental disturbance and stress can result in inaccurate decisions 
(beltrán-esteve & picazo-tadeo, 2017). In other words, mental fatigue experienced by the 
referee is a very influential factor in reducing the referee's accuracy in making decisions.  

Football is a dynamic sport with unpredictable on-field events; therefore, optimal on-field 
performance relies on cognitive functions such as attention, decision-making, and working 
memory (Walton et al., 2018). Referees are required to make accurate decisions about on-
field events, demanding mental strength and a thorough understanding of the game's rules 
(Jones et al., 2012). These demands can increase stress and lead to mental fatigue, which 
interferes with a referee's ability to make appropriate decisions during a match. High match 
demands can lead to mental fatigue and stress in referees, impairing their decision-making 
accuracy, especially under physical and psychological pressure, even though their primary 
responsibility remains enforcing ifab rules (Pizzera et al., 2022; mcewan et al., 2024; Lopes et 
al., 2024). Understanding the rules of the game is one of the requirements that a football 
referee must have. The ability to comprehend and apply these rules is heavily influenced by 
a referee's experience. Recent studies indicate that work experience, particularly 
opportunities for leadership, positively affects job performance, with some research 
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suggesting a u-shaped relationship where both low and high levels of experience are more 
beneficial than moderate levels (Desai, 2023; Gao, Zhao, & Wang, 2023). This difference in 
experience often distinguishes professional and amateur referees. Professional referees tend 
to analyze incidents more quickly, exhibit more varied observations, and make faster 
decisions (Biemen et al., 2023). While amateur referees are typically younger, they are also 
susceptible to fatigue during matches. Referees from amateur leagues have been shown not 
to be free from fatigue (dagamaet al., 2018), indicating that the refereeing level influences 
the fatigue experienced during football matches. The more trained a referee is in managing 
his mentality, the better his performance in the match can be (Saputra et al., 2022). 

Therefore, the results of this study demonstrate a significant influence between mental 
fatigue on the decision-making ability of football referees. However a limitation of this study 
is that the mental fatigue indicator is only assessed through subjective perception. Future 
research should incorporate technological assistance to objectively assess the level of factual 
fatigue of a person, for example by using a tool that can see the brain waves of each sample 
when performing the stroop test task. In addition, time variations can be added in completing 
the stroop test task, where in this study it was only carried out for 60 minutes, perhaps it can 
be varied up to 90 minutes tp simulate the length of a football game. Integrating technological 
aids and varying the duration of mental fatigue interventions holds the potential to enhance 
the outcomes of subsequent research. 
 
CONCLUSION 

The findings of this study confirm that mental fatigue has a significant influence on the 
decision-making of football referees. Greater mental fatigue experienced by referees 
correlates with lower accuracy in their decision-making. A referee's ability to manage 
emotions during a match can help referee to mitigate excessive mental fatigue. 
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