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Abstract
Purpose: The aim of this study was to investigate the relationship between cardiorespiratory
endurance and speed on the decision-making accuracy of Premier Futsal League referees with the
mediation role of the mental toughness.
Methods: In this study, 123 referees (37 women and 86 men) participated voluntarily. The referees
completed a mental toughness questionnaire, and then took part in a speed and endurance test, and
finally their decision-making accuracy evaluated through a developed video test.
Results: Path analysis results using PLS software showed a significant positive relationship
between cardiorespiratory endurance and the decision-making accuracy of futsal referees (P=0.001,
T=0.034, b=0.370). There was also a significant positive relationship between cardiorespiratory
endurance and the mental toughness of futsal referees (P=0.001, T=0.034, b=0.420). Mental
toughness was found to play an important positive mediating role between cardiorespiratory
endurance and decision-making accuracy (P=0.039, T=0.072, b=0.070). Additionally, a significant
negative relationship was found between physical readiness speed and decision-making accuracy of
futsal referees (P=0.001, T=0.353, b=0.330). However, no significant relationship was found
between physical readiness speed and mental toughness (P=0.616, T=0.502, b=0.050).
Conclusion: It can be concluded that both speed and cardiorespiratory endurance play important
roles in the decision-making accuracy among referees, and mental toughness also plays a significant
positive mediating role between cardiorespiratory endurance and decision-making accuracy.
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Extended Abstract
Background and Purpose

Sports, regardless of their management
structure, involve important elements
such as players, coaches, spectators, and
referees who are currently addressing
issues related to refereeing and require
training and experience. The challenge,
expertise, and awareness of referees have
contributed to organizing various sports
events, making them the third pillar of
sports competitions after coaches and
players, and among the most influential
members in organizing sports
competitions.  Refereeing, as the
backbone of sports competitions and one
of the most vital responsibilities in sports,
is not only an exciting and stressful job
but also ensures the conduct of
competitions and provides specific safety.
It can be acknowledged that the athletic
superiority of referees depends on the use
of physical abilities along with
psychological abilities, which include the
ability of referees to enforce the specific
rules of the sport in the best possible way.
Despite the value of evaluating referees in
the sports field, psychological and
physical studies have mainly focused on
athletes, leaving a research gap regarding
other participants in sports such as
coaches and referees.

Since the decisions of referees can
ultimately influence the outcome of the
game, the decision-making of referees
must be at a high level. Therefore, by
identifying the contribution of physical
readiness and mental toughness as a
mediating role in improving decision-
making accuracy compared to other

psychological, physiological, and skill
factors, appropriate information s
provided for planning and designing
effective psychological training alongside
physical and technical training to achieve
peak refereeing performance. Therefore,
the present study aims to answer the
question of what relationship exists
between cardiorespiratory endurance and
speed with the accuracy of decision-
making of futsal referees with the
mediating role of mental toughness.

Materials and Methods

This current research was descriptive and
correlational. The population of this study
included all the premier league futsal
referees in the country among both
women and men, and 123 referees (37
women and 86 men) were selected as the
sample based on inclusion criteria. The
referees completed a mental toughness
questionnaire, and then took part in a
speed and endurance test, and finally their
decision-making  accuracy evaluated
through a developed video test.

Results

Path analysis results using PLS software
in Table 1 show that there is a significant
positive causal relationship between
cardiorespiratory endurance and decision-
making accuracy of futsal referees
(P=0.000, T=0.34, b=0.70), a significant
positive causal relationship between
cardiorespiratory endurance and mental
toughness of futsal referees (P=0.000,
T=0.34, b=0.42), and a significant
positive mediating role of mental
toughness  between  cardiorespiratory
endurance and decision-making accuracy
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(P=0.39, T=0.72, b=0.70). In other words,
with an increase in mental toughness, the
relationship  between endurance and
decision-making accuracy improves. The
results in Table 1 also show a significant
negative causal relationship between the
physical readiness factor of speed (time)
and the decision-making accuracy of
futsal referees (P=0.000, T=0.53, b=0.33).
That is, with a decrease in speed test time
(increase in speed), the decision-making
accuracy of futsal referees increases. A
significant causal relationship was not
observed between the physical readiness
factor of speed and the mental toughness
of futsal referees (P=0.616, T=0.502,
b=0.05). Mental toughness does not play
a significant mediating role between
speed and decision-making accuracy
(P=0.646, T=0.460, b=0.010). Finally, the
results in Table 1 show a significant
positive causal relationship between
mental toughness and the decision-
making accuracy of futsal referees
(P=0.010, T=0.59, b=0.16). That is, with
an increase in mental toughness, the
decision-making accuracy of futsal
referees increases. Table 2 shows the
Stone-Geisser Q2 index, all of which are
positive. Therefore, the structural model
is of good quality. The predictive power
intensity of the model regarding latent
variables is strong. Also, the R2 value for
the mental toughness variable is 0.22 and
for the decision-making accuracy variable
is 0.57, which is desirable.

Conclusion

The results of this research indicate that
there is a significant relationship between
components of physical readiness (speed
and cardiorespiratory endurance) and
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decision-making accuracy. Additionally,
the results show that mental toughness is
a good mediating factor for the decision-
making accuracy of referees, and
similarly, there is a significant positive
relationship between cardiorespiratory
endurance and mental toughness, but no
significant  relationship was found
between speed and mental toughness. It
can be said that referees are observed by
hundreds or thousands of fans in each
game, and many individuals such as
athletes, coaches, managers, and fans try
to influence each of the referee's
decisions. This complexity of the referee's
task has led us to design a new model that
allows us to consider different aspects
that are crucial for a referee. They have a
high responsibility in sports games, as
they must make correct and appropriate
decisions at every moment of the match.
Regarding the decision-making of
referees as a cognitive-perceptual process,
much evidence suggests that physical
strain may reduce cognitive performance
and therefore decision-making
performance.
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