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 abstract 
 Background:  Several factors contributed to the evolution of handball, and one of the most important changes for 

faster, more dynamic and aggressive game is the change of rules which increase physical demands of 
players and especially referees. The aim of this study is to determine whether functional abilities have 
an influence on the quality of refereeing. 

 Material and methods:  31 subjects were involved in the research, all of them top-level referees with an average age of 
34.66±6.44, height 184.02±5.87 cm and body mass 91.14±10.61 kg. Testing was divided into two 
parts: the first part was spiroergometric progressive test on a treadmill to diagnose functional abilities, 
and the second part was the official handball matches.

 Results:  Results show an average relative maximum oxygen uptake of 45.35±6.12 ml/min/kg. No statistically 
significant correlation was found between better functional abilities of handball referees and a better 
quality of refereeing.

 Conclusions:  Referees have a lower anaerobic capacity, which could lead to errors in their judgment during the highest 
physiological loads in a match. Referees are a homogeneous group due to elimination criteria on tests at 
official seminars. If there were no elimination criteria, there would be greater variability among referees, 
and it would be possible to confirm the hypothesis that better functional abilities would lead to a better 
quality of refereeing.

 Key words: team handball, physical fitness, spiroergometric test, maximum oxygen uptake, referee. 



Szczesna-Kaczmarek A
Blood K+ concentration balance after prolonged submaximal exercise...
Balt J Health Phys Act 2014; 1(1): 233-244

24www.balticsportscience.com

introduction 
Handball is an increasingly popular sport that has been developing fast, especially 
in the last eight years at all major competitions, such as the European and World 
Championships and the Olympic Games [1]. This refers to the growing dynamics 
of play, aggression and speed of the game – both in defence and attack. Several 
factors contributed to the development of handball in this direction, and one 
of the most important changes in the rules is quick restart of the game after 
a team scores a goal and also a change related to the passive game [2, 3, 4]. 
After these changes in handball, the time between the defence phase and the 
attack phase was significantly reduced, so the game became more dynamic and 
demanding [5, 6] both for players and for referees. Another direct consequence 
of changing the rules of the game is the reduced first part of the attack, which 
has led to more dynamic and faster games and to more sophisticated tactics 
in the game [1]. Accordingly, the rule of quick restart of the game after team 
scores a goal has contributed to the larger physical demands for players [3] as 
well as for referees whose physiological load during the game may be higher 
than the physiological load of players during the match [7].

Parameters which play a significant role in selection of handball players include 
anthropometric characteristics (knowledge of dominant characteristics for 
selection in handball), functional abilities of organs and organic systems (aerobic 
and anaerobic capacity), motor skills, social characteristics as well as cognitive 
and conative characteristics. That is why the aim of this paper was to check 
whether the functional abilities of handball referees have an impact on their 
quality of refereeing. New trends in technical, tactical and physical development 
of handball game require referees to have highly developed functional abilities. 
It is the referees’ duty to be as close as possible to the game and to notice and 
sanction the violation of the rules in team sports. Moreover, the success of 
refereeing and making good decisions in these sports is closely linked to the 
ability to follow physical and physiological demands during the match [8, 9, 
10, 11, 12].

Physical demands of referees during the game are dictated by athletes, and 
athletes are on average between 10 and 15 years younger than the referees 
[13]. For this reason, referees must maintain their functional abilities at an 
adequate level, especially knowing that functional abilities are reducing in 
their quality over time. Unlike earlier, when success was mostly conceived in 
the players’ technical preparedness, today's modern handball requires players 
to have a higher level of physical fitness [14]. Although lower league referees 
can compensate for a lack of physical preparation with their experience, at an 
international level and higher leagues this is not possible any more [15]. Bearing 
this in mind, referees must be physically ready to follow the flow of the game 
and to be as close as possible to field activities [9, 16, 17, 18, 19, 20]. Good 
positioning from referees is only possible if they are mobile and physically fit 
for physical requirements of sport. Also very important for referees is to be able 
to maintain mental concentration and make good and correct decisions about 
field situations in a fraction of a second [9].

By carefully studying the available literature concerning referees in several 
types of team sports, with a particular emphasis on handball referees, it can 
be concluded that refereeing is a demanding long-lasting and highly complex 
process of improvement in decision-making skills. Quality refereeing cannot 
be trained, but understandably, it is a logical sequence of gaining experience 

Belcic I, Ruzic L, Marosevic A.
Functional abilities and quality of refereeing
Balt J Health Phys Act. 2020;12(3):23-34



Szczesna-Kaczmarek A
Blood K+ concentration balance after prolonged submaximal exercise...
Balt J Health Phys Act 2014; 1(1): 233-244

25www.balticsportscience.com

through years of refereeing with a large number of matches and, along with 
those matches, a large number of non-specific situations in which referees find 
themselves, stereotypically learn and later apply that knowledge. A referee 
in any team sport, especially in handball, must be very fit to follow physical 
requirements during the match, especially those of submaximal and maximal 
loads. Referees must maintain their functional abilities with carefully planned 
and programmed trainings. It is very important that the referee have a very well 
developed aerobic capacity for undisturbed and constant movement during the 
match. Also, it is important to have developed anaerobic capacity as well for very 
frequent anaerobic activities of the sprint type, which are the result of a quick 
restart of the game after changing the rules of handball. It is very important 
for high-quality positioning, undisturbed following of all technical-tactical 
elements in the game that require rapid movement, especially counterattack. 
With individual work for improving aerobic capacity, referees should pay more 
attention to improve their anaerobic ability to keep track of a large number 
of repeated high intensity activities. Such a referee will have the slightest 
influence on the outcome or the flow of the match, and with its appearance, it 
will lead the players to achieve their maximum abilities in equal field conditions. 
Handball referees were the least represented subject of scientific research of 
the team sports referees in the literature, and they have very limited available 
databases, so this research will contribute to handball as a sport, especially to 
handball referees.

The aim of this study is to determine whether functional abilities have an influence 
on the quality of refereeing, with a tested hypothesis if there is statistically 
significant correlation between better functional abilities and a better quality of 
refereeing.

material and methods 
ethics committee approval 
This study has been approved by the ethics committee of the Faculty of Kine-
siology, University of Zagreb.

subjects 
For this study a total of 31 subjects were tested. All of them were handball 
referees from the Premier Croatian Handball League. Referees in handball 
are always in pairs and like this they have also attended all of the tests for 
this research (one referee got injured before the spiroergometric test, so he 
is excluded from the results). Referees on the list of Premier league handball 
in Croatia are selected every year according to grades during the previous 
season, and the list is confirmed by the professional committee of the Croatian 
Handball Referees Association. Referees’ average age was 34.66 ±6.44 years, 
height 184.02 ±5.87 centimetres and body mass 91.14 ±10.61 kilograms. 

procedure 
Due to maximal and sub-maximal efforts during testing of examinees, each 
subject needed to provide a medical certificate which allowed them to undergo 
all the testing for this research. Examinees provided a signed statement of 
their willingness to proceed testing. Testing was performed in two parts and 
different venues in the second part of testing. Firstly, testing was performed at 
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the Faculty of Kinesiology of the University of Zagreb in the Diagnostic Center. 
Subjects followed the same protocol of warm-up which lasted for 20 minutes 
(dynamic stretching, basic running and running with change of direction, 
intensity and speed, static stretching). After warming up, examinees took a 
spiroergometric progressive load test on the treadmill to test their functional 
abilities. The spiroergometric progressive load test on the treadmill is always 
supervised by experts who conduct the protocol along with a medical doctor. The 
test was performed in a closed and ventilated room, with controlled constant 
microclimatic conditions (18−21°C). The computer with the accompanying 
device displayed the examinee’s data numerically and graphically during real-
time testing on a computer screen. For safety testing and data reliability, two sets 
of telemetric heart rate monitoring systems (Polar RS 400) had been attached 
to the subject before the testing. During the test, the subjects breathed with the 
nose and mouth through a breathing mask (Hans Rudolph, USA). The mask was 
connected to a bidirectional turbine with an optocoupler airflow reader. The air 
sample (1 mL/s) was pulled out of the turbine through the Nafion Permapure® 
capillary tube (removing moisture without changing the gas concentration) to 
fast oxygen (zirconium) and carbon dioxide (infrared) analysers. The turbine 
was calibrated before every examinee. Continuous monitoring of ventilation-
metabolic indicators was enabled on the computer screen after conversion of 
the analogue-digital signal. Ventilation-metabolic indicators can be monitored 
for each breath-by-breath cycle. The data must be filtered at 30-second time 
intervals due to a large amount of data, and the highest values are taken as the 
maximum value of the indicator in a 30-second interval [21]. The test protocol 
began with an examinee being maximally relaxed at the place and breathing 
through the respiratory mask. After one minute, the examinee started to walk 
at 3 km/h for 2 minutes. When a subject was walking on a treadmill, the speed 
was increased every minute by 1 km/h. At a speed of approximately 8 km/h, 
the examinee started to run (the start of the running speed was individual) and 
continued to run until he was no longer able to track the speed of the treadmill 
or had limiting factors or contraindications for early interruption of the test. 
The incline was constant at 1.5%. 

The second part of testing was conducted during offcial matches of the Croatian  
Premier Handball League. The offcial delegate of the Croatian Handball  eferees  
Association gave evaluation of referees’ performance during a match, which was 
later evaluated as the quality of refereeing with all grades in one season. 

variables sample 
Independent variables were the variables for determining the referees’ functional 
abilities (Table 1). A rating of the referees’ success at the end of the season, 
which is called in this study the quality of refereeing, is the criterion variable. 
The criterion variable is a grade which is evaluation of referees’ performance 
during a match calculated from an internal refereeing report paradigm from the 
Croatian Handball  eferees Association. The offcial supervisor who attends  
matches, cooperates with referees and helps them manage the match due to long-
term refereeing experience (a former referee in the highest level of competition) 
is the only competent person to evaluate referees. This evaluation will be called 
in the remainder of the article the quality of refereeing. The quality of refereeing 
is an average of all grades recorded by supervisors during one season, which is a 
sum of all grades during the season divided by the number of matches during the 
season.
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Table 1. List of variables with a short name and the measuring unit

Full variable name Short name Measuring 
unit

Maximum oxygen uptake VO2max l/min
Relative maximum oxygen uptake RVO2max ml/min/kg
Relative oxygen uptake at an anaerobic threshold RVO2 max ant ml/min/kg
Percentage of relative oxygen uptake at an anaerobic threshold of 
maximum oxygen uptake

%RVO2max ant %

Respiratory volume VT l
Minute volume of breathing VE max l/min
Maximum heart rate FS max bpm
Heart rate at an anaerobic threshold FS ant bpm
Percentage of the heart rate at an anaerobic threshold of the 
maximum heart rate

%FS max ant %

Speed at an anaerobic threshold v ant km/h
Maximum treadmill speed v max km/h

data analysis 
Statistical software Statistica (ver. 13.4) was used for statistical analysis. Central 
and dispersion parameters, arithmetic mean (Mean) and standard deviations 
(SD) were calculated for all functional ability variables. Kolmogorov-Smirnov's 
test was performed to check the normality of distribution and the maximum 
deviation of the empirical and theoretical relative cumulative rate (Max D). 
Correlation of functional abilities (independent variables) and the quality of 
refereeing (dependent variable) was tested with a multiple regression analysis 
test, and the level of significance was set at p < 0.05.

results 
The functional abilities of handball referees were measured by a spiroergometric 
test on a treadmill, and given the specificity of the variables and the measured 
indicators, each variable has its own measuring unit in which the result is expressed.

Table 2. Descriptive statistical parameters of functional abilities

N = 31 MU AM MIN MAX SD SKEW KURT MAX D
VO2max l/min 4.08 3.12 4.74 0.42 -0.40 -0.54 0.09
RVO2max ml/min/kg 45.35 38.06 61.02 6.12 1.10 0.91 0.14
RVO2 max ant ml/min/kg 41.06 32.62 52.74 4.91 0.60 0.18 0.09
%RVO2max ant % 90.78 82.17 100 4.38 0.22 -0.14 0.10
VT l 3.06 2.32 4.23 0.46 0.62 0.08 0.10
VE max l/min 142.84 116 193.3 20.47 0.72 0.10 0.10
FS max bpm 187.34 171 203 8.93 -0.11 -0.62 0.07
FS ant bpm 176.51 161 191 8.51 -0.12 -0.59 0.11
%FS max ant % 94.26 86.01 98.84 2.93 -1.32 2.87 0.17
v ant km/h 12.17 9 15 1.15 -0.20 1.75 0.16
v max km/h 14.12 11.50 18 1.48 0.11 0.44 0.14

Legend: VO2max – absolute maximal oxygen uptake; RVO2max – relative maximal oxygen uptake; RVO2 max ant – relative maximal oxygen 

uptake at an anaerobic threshold; %RVO2max ant – percentage of the relative maximal oxygen uptake at an anaerobic threshold; VT – 

respiratory volume; VE max – maximum minute ventilation; FS max – maximum heart rate; FS ant – heart rate at an anaerobic threshold; 

%FS max ant – percentage of the heart rate at an anaerobic threshold; v ant – speed at an anaerobic threshold; v max – maximum speed of 

treadmill; AS – arithmetic mean; MIN – minimal value; MAX – maximum value; SD – standard deviation; SKEW – skewness; KURT – kurtosis; 

MAX D – highest deviation of empirical and theoretical relative cumulative frequencies.
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All values of asymmetry and elongation indicate a normal distribution of 
results checked with Kolmogorov-Smirnov normality distribution test. Also, 
the same test indicates a lack of a statistically significant difference between 
the relative cumulative theoretical frequency and the relative cumulative 
empirical frequency (Table 3).

Table 3. Overview of regression analysis results for criterion variable quality of refereeing

R = 0.70 / R² = 0.49 / Adjusted R² = 0.17 / F(7.21) = 1.54 / p < 0.20 / Standard error of estimate = 3.52

N = 31 Beta Std.Err. 
of B B Std.Err. 

of B t (21) p-level

Intercept -672 1116 -0.60 0.56
VO2max 0.02 0.31 0 3 0.08 0.94
RVO2max -0.66 3.83 -0 2 -0.17 0.86
RVO2 max ant 0.48 3.52 0 3 0.14 0.89
%RVO2max ant -0.14 1.37 -0 1 -0.10 0.92
VT 0.34 0.24 3 2 1.46 0.16
VE max 0.24 0.25 0 0 0.97 0.35
FS max 8.89 13.94 4 6 0.64 0.53
FS ant -9.28 14.04 -4 6 -0.66 0.52
%FS max ant 5.99 8.92 8 12 0.67 0.51
v ant -0.07 0.50 -0 2 -0.14 0.89
v max 0.48 0.53 1 1 0.90 0.38

Legend: VO2max – absolute maximal oxygen uptake; RVO2max – relative maximal oxygen uptake; RVO2 max ant – relative 
maximal oxygen uptake at an anaerobic threshold; %RVO2max ant – percentage of the relative maximal oxygen uptake at 
an anaerobic threshold; VT – respiratory volume; VE max – maximum minute ventilation; FS max – maximum heart rate; 
FS ant – heart rate at an anaerobic threshold; %FS max ant – percentage of the heart rate at an anaerobic threshold; v 
ant – speed at an anaerobic threshold; v max – maximum speed of treadmill; AS – arithmetic mean; MIN – minimal value; 
MAX – maximum value; SD – standard deviation; SKEW – skewness; KURT – kurtosis; MAX D – highest deviation of empi-
rical and theoretical relative cumulative frequencies.

Using multiple regression analysis for the dependent variable of the quality of 
refereeing and selected functional abilities variables as independent variables
standarized regression coeffcient were obtained with coefficients of 
significance.

Fig. 1. Distribution of average results in VO2max – absolute maximal oxygen uptake

Histogram: VO2 max
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Fig. 2. Distribution of average results in RVO2max – relative maximal oxygen uptake

Fig. 3. Distribution of average results in RVO2max ant – relative maximal oxygen uptake at an anaerobic 
threshold

discussion 
Referees are engaged in physical activity from one to eight times a week (not 
counting matches which they offciate as physical activity).  t is ungrateful to  
compare the obtained data with the population of handball players who train 
daily or more times a day, as most referees train only twice a week. The most 
relevant data for comparison is research of physiological loads of handball 
referees during a match [17]. In recent research of functional abilities of 
referees in more sports, the most widespread and commonly used data are 
related to relative maximum oxygen uptake, maximum speed, maximum heart 
rate, and speed and heart rate at an anaerobic ventilation threshold.

In the spiroergometric test on treadmill, the average maximum oxygen uptake 
of the examinees was 4.08 ±0.42 l/min, while the average relative maximum 
oxygen uptake was 45.35 ±6.12 ml/min/kg. Considering the obtained data and 
comparing them with normative values of the relative maximum oxygen uptake 
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was 45.35 ±6.12 ml/min/kg. Considering the obtained data and comparing them 
with normative values of the relative maximum oxygen uptake and considering 
the examinees’ age, it can be concluded that referees have an average score for 
the general population and below an average one for the athletes’ population. 
Considering that during the match the loads of the referees are sometimes 
equal or even higher than athletes’ loads during matches [20], referees should 
increase their level of functional abilities through training. With better physical 
condition, they could easily follow all the requirements of the game, as bad 
physical preparation would not influence their decisions, i.e. the quality of 
refereeing. The referee must be physically fit to handle the toughest physical 
requirements throughout the game, and the physical preparation of a referee 
should not be a limiting factor in the quality of refereeing. Although in some 
leagues a lack of physical preparation can be compensated by experience, 
it is no longer possible at an international level and in higher leagues [15]. 
Recognizing the evolution of the handball game, this form of compensation 
will no longer be possible in the lower tiers of competitions in the near future.

In other studies of functional abilities, in particular with relative maximum 
oxygen uptake similar average results were obtained in the only published 
study of physiological loading by handball referees [17], which reported a 
figure of 48.5 ±6.1 ml/kg/min, which is only slightly higher, unlike basketball 
referees having a much better value of relative maximum oxygen uptake of 
52.49 ±5.80 ml/kg/min [22]. Research on football and rugby referees was 
also carried out, and the results of relative maximum oxygen uptake were 
obtained. Given the higher difference in the size of the playing ground and 
surface, the structural and functional analysis of activities between sports, it 
is understandable that football referees have better physical fitness and have 
better indicators of functional abilities. The relative maximum oxygen uptake 
values in football referees were 48.7 ±4.3 ml/kg/min [23], 48.29 ±3.80 ml/
kg/min [24] and 49.30 ±8.0 ml/kg/min [8]. In the research of football referees 
[20], values of 59.94 ±7.09 ml/kg/min and in the research of rugby referees 
[25], values of 59.8 ±5.8 ml/kg/min are in line with results achieved by top 
athletes. Data on the average relative maximum oxygen uptake at an anaerobic 
ventilation threshold of 41.06 ±4.91 ml/kg/min, expressed in percentage with a 
relative maximum oxygen uptake of 90.78%, indicate less developed anaerobic 
capacity of handball referees, respectively the ability to resist tiredness in 
dynamic activities of submaximal or maximal intensity under hypoxia or oxygen 
deficiency. 

This is a reason why handball referees very quickly stopped with the 
spiroergometric test after passing an anaerobic ventilation threshold (they did 
not tolerate an increased lactate concentration), i.e. they reached their maximum. 
It has been noted that some referees had extremely poor lactate tolerance 
because as soon as they passed their anaerobic ventilation threshold, they could 
not continue testing and showed high grades on the scale of subjective loads 
feeling, and then they quit the test. The results point to the need for programmed 
anaerobic training to increase anaerobic capacity, so referees can maintain 
their quality of refereeing in parts of the game when the physiological loads 
are above their individual anaerobic thresholds. With better anaerobic capacity, 
referees would later pass the anaerobic threshold, i.e. they would pass it over 
higher percentage of the maximum oxygen uptake and the maximum heart 
rate. Given that referees' abilities (which influences the quality of refereeing) 
in increased blood lactate concentrations are lower, a higher level of physical 
preparation is required to prevent or reduce the time spent in that load zone 
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for the purpose of better quality of refereeing. The average maximum heart 
rate during the spiroergometric test on the treadmill was 187.34 ±8.93 beats 
per minute. Similar figures were published with other authors [26], where 
they recorded the average maximum heart rate by football referees with 190.5 
±7.9 beats per minute. Basketball referees [22] had 187.12 ±8.75 beats per 
minute, which is almost the same as in this research. In previous studies, many 
authors used widely spread equation of 220 − years = the maximum heart rate 
of the examinees. This is not true in practice [27] and, according to the data 
from this research, it is accurate in several cases, so it can be considered as 
accidentally given exact result. For scientific research in top sports, scientists 
should use one of the standardized procedures for measuring the maximum 
heart rate, such as in this research.

In handball referees, the average heart rate at an anaerobic ventilation 
threshold is 176.51 ±8.51 beats per minute or expressed in percentage at 
the maximum heart rate of 94.26 ±2.93. This data shows that referees have 
well-developed aerobic capacity, and poorly developed anaerobic one, which 
is logical in view of the predominantly aerobic type of training in handball 
referees. Since most referees (almost all) have declared that they practice only 
aerobic training at a constant speed over a given time interval, this data is 
very worrying. Knowing the loads during the game, especially those occurring 
in areas above the anaerobic ventilation threshold, when the concentration is 
reduced and when certain functional abilities are declining due to increased 
blood lactate concentrations, referees can easily make a wrong decision. This 
is very bad because in handball one decision can decide the winner of the 
match or even of the competition.

Based on the results of the regression analysis and the coeffcient of multiple  
correlation of 0.70 and the coeffcient of significance p less than 0.20, it can  
be concluded that there is no statistically significant correlation between 
the functional abilities of referees with quality of refereeing (Table 3). The 
determination coeffcient of 0.49 indicates that a whole set of independent  
functional abilities variables share 49% of common variance. According to 
standardized regression coeffcients in some variables for functional abilities, it  
can be concluded that functional abilities do not have a statistically significant 
effect on the quality of refereeing. This should be taken with a dose of caution, 
as the selected sample of referees are a group of top-level Croatian handball 
referees by the rankings at the end of each season, and the elimination 
criteria on the tests that must be met at offcial seminars in the pre-season  
and mid-season. Elimination criteria which must be met is 9.5 level in the 
Beep test which is questionable, especially in modern, quick and demanding 
handball, and recommendation is to raise this by at least one level. Variance 
among referees is small due to the aforementioned selection, and it does not 
distinguish referees in the tested functional abilities. If referees from other 
competition levels would be tested in this sample, there would be higher 
variability among referees and a higher possibility to confirm the hypothesis. 
With this data, it could be possibly concluded that the quality of refereeing 
would depend on referees’ physical fitness and, consequently, well-developed 
functional abilities.

It has been noted that all supervisors of referees’ performances (regardless of 
sports) give maximum marks for physical fitness (one of the rating subgroups 
that make the overall score) to referees and concentrate on other things they 
supervise during the match [20]. The supervisors do this because they believe 



32www.balticsportscience.com

Baltic Journal of Health and Physical Activity 2014; 1(1): 1-4
Journal of Gdansk University of Physical Education and Sport
e-ISSN 2080-9999

that referees are physically fit for game requirements when passing elimination 
physical fitness tests at the beginning of the season during offcial seminar  
sessions. This practice is extremely bad and unacceptable in the context of the 
overall quality of refereeing. Particularly concerning is the detailed insight into 
the spiroergometric test results of handball referees, which shows inadequately 
developed functional abilities. Supervisors should pay more attention to this 
component of refereeing because it is known that poor physical preparation 
negatively affects the quality of refereeing [8, 9, 11, 12, 13, 20, 28]. This 
especially refers to decisions which are made in a very short time [9] and 
which can decide the match winner, or even in the worst case – the winner of 
the competition [23, 29, 30, 31].

conclusions 
The obtained results suggest that there is no statistically significant correlation 
between the tested functional abilities and the quality of refereeing, but this 
should be concluded very carefully and considering all indicators. Multiple 
regression analysis showed that no variables of functional abilities, or functional 
abilities as a whole, have obtained statistically significant correlation with the 
quality of refereeing, so we reject the hypothesis and conclude that there is 
no statistically significant correlation between better functional abilities and 
a better quality of refereeing.

Referees have a lower anaerobic capacity resulting from only aerobic exercise 
during individual preparation. Aerobic capacity is satisfactory for a handball 
match where aerobic energy processes (intense and extensive aerobic zones) 
prevail. During matches at shorter time intervals, anaerobic energy processes 
occur, which is mainly characterized by a decrease in functional abilities as well 
as cognitive abilities which are significant for refereeing, such as attention, 
concentration, and decision making. In order to minimize the possibility of 
making errors resulting from these aspects of refereeing, referees should 
carry out programmed training to raise the level of functional abilities with an 
emphasis on increased anaerobic capacity under supervision or with expert 
guidance. 

Referees are a homogeneous group which is selected by the rankings at the 
end of each season and the elimination criteria on the tests that must be met 
at offcial seminars in the pre-season and mid-season. Given the existing  
selection, variance among referees is small and does not distinguish referees 
in the tested functional abilities in a way that some are more successful in 
their quality of refereeing.  f there were no elimination criteria at the offcial  
seminars, there would be greater variability among referees and it would 
be possible to confirm the hypothesis. Differences between referees could 
appear if the subjects were referees from lower leagues, and this would be a 
recommendation for further studies. 

For the previously mentioned facts, it is concluded that the existing selection 
of referees is good and there is no high variability among them, looking at 
their functional abilities. If the referees did not have an adequate level of 
physical preparation, specific morphological characteristics, and high scores 
in the quality of refereeing, they would not be competent or qualified to be 
referee at the highest level.

Belcic I, Ruzic L, Marosevic A.
Functional abilities and quality of refereeing
Balt J Health Phys Act. 2020;12(3):23-34
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