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Abstract  Recently FIFA have called on referees to be fitter and to look like athletes therefore the aim of this 
research was to retrospectively examine the results from the fitness test results undertaken by Futsal referees 
operating in and below the National Futsal League. Futsal is the FIFA sanctioned form of 5 a side football and is 
controlled by two referees who operate up and down the touchlines either side of the pitch. Research has shown that 
the referees operating at an average intensity of 76% heart rate maximum (HRmax)HRMAX and spent more time 
sprinting and working at high intensity compared to referees in the 11 a side game. Currently FIFA recommend a. 
and as such the current 1000 m run, but this is not thought to match the actual movements or intensity of futsal 
referees or matches. As such the Yo-Yo IE2 test was introduced this season as it has been found to correlate highly 
with high intensity running (r=0.75; p<0.05). Twenty-two National group and 36 Non-national group futsal referees 
underwent pre-season testing which in-cooperating the Yo-Yo Intermittent Endurance Level 2 Fitness Test, a 40 m 
sprint test and a 70 m agility run test. The result showed a trivial effect size difference for Yo-Yo IE2 test distance 
(0.21), a small effect size difference for 40 m speed test and a extremely large effect size difference for 70 m agility 
run. A moderate to large correlation was found between age and Yo-Yo IE2 distance (r=-0.577) and BMI and Yo-
Yo IE2 distance (r=-0.452). Therefore the Yo-Yo IE2 can be used to differentiate between different levels of futsal 
referees and it may be possible to use the test to identify those referees who show the fitness attributes for further 
development. 
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1. Introduction 
Futsal is the only 5-a-side form of football that is 

officially sanctioned by FIFA. The main differences 
between this type of football and its 11 a side version are 
that it is played indoors on a pitch that measures 40 x 20 
metre and is played over a time of 20 min each way. 
However, in Futsal the clock is stopped every time the ball 
goes out of play so in reality each half usually lasts 
between 30 and 40 min. The game itself is classed as an 
intermittent high-intensity sport with players changing 
directions / activity about every 3.28 seconds [1] which is 
helped by the players being able to undergo unlimited 
substitutions without stopping play [2]. 

The Referee is responsible for enforcing the laws of the 
game in invasion type sports such as Futsal. However, 
unlike the 11 a side version, it is refereed by two referees 
who operate up and down the touch lines. Although there 
is an increasing amount of research examining the 
physiological and psychological demands of the 11 a side 
referee and assistant referees, which have shown that 

Assistant referees, undergo intense brief bouts of forward 
and sideways running [3]. However, there have been very 
few papers which examine the physiological demands of 
futsal referees. Research by [4] examined the 
physiological demands of Futsal referees using the 
Portuguese first division referees. It was found that the 
average heart rate of the futsal referees during matches 
was 146 beats.min-1 which equated to 76% of their 
HRmax. Research by [4] showed that Futsal referees 
undergo different movement patterns compared to their 11 
a-side counterparts and for the majority of the game, futsal 
referees spend more time completing high intensity (HI) 
and maximal sprints, although these bouts of HI and 
maximal sprints are for a shorter periods of time. 

1.1. Referee Futsal Fitness Test 
Currently the futsal referees have a battery of test which 

include an endurance run (1000 m in 4 min), a sprint test 
(2x 40 metre sprint in less than 10 seconds) and an agility 
test (to be completed in less than 20 seconds and 
consisting of running, sprinting, sideways running and 
backwards running over a 30 metre course) [5]. All of 
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these are usually conducted on a track in the weather 
conditions of the particular fitness test date, which in the 
English climate can be very variable and not conducive to 
the climate in which they would normally operate. 
Therefore it would be more appropriate if a test could be 
conducted indoors, the match environment, and in 
particular could differentiate between the different levels 
of referees. 

1.2. Yo-Yo IE2 Fitness Test 
The Yo-Yo IE2 fitness test is a test which can be used 

indoors over a 20 metre track. Research by [6] reports that 
the Yo - Yo test is highly correlated with high intensity 
running (HIR) (r=0.75; p<0.05). To the authors 
knowledge there has been only one study which has 
examined the use of the Yo Yo IE 2 test in which the data 
was compared to futsal referees [4]. In that paper the 
referees underwent the Yo Yo IE 2 where an average 
distance of 975 m was covered by the referees. A 
correlation was conducted between HIR and IE2 distance 
(r=0.52 p<0.05). A smaller significant correlation was 
found with total match distance covered r=0.40 p<0.05 
and no correlation with match intensity (% of HR) r=0.02 
p>0.05 [5] which according to [7] these would be classed 
as having a large correlation magnitude for HIR and IE2, a 
moderate magnitude for the match distance and IE2 and a 
trivial magnitude for IE2 and match intensity. 

The test used needs to fit in with the ethos of FIFA to 
get the best referees, refereeing the best games, this test 
would seem to be able to differentiate between the 
referees from both groups as there was a significant 
difference in the total distance run between the two groups. 
This would be important for the development of referees 
on the national list and to allow the management of the 
game to know who would be in line for nomination to 
FIFA especially as this International organisation can 
work outside the European laws on age discrimination. As 
such they only allow referees to be nominated who are 
between 23 and 35 years [8]. 

Therefore the selected test needs to relate to the ability 
of the referee to officiate in matches which involve a large 
amount of time at high intensity running. It is also 
important that the test has some relationship with the 
actual movements in a futsal match and that the test being 
administered has been shown to deliver repeatable and 
consistent results. 

2. Material and Methods 
Fifty Eight referees (56 male and 2 female) undertook 

the Yo-Yo IE-2. However, the test was conducted on two 
different days to reflect the two different groups 
undertaking the test. 

The first group was made up of thirty six referees (34 
male and 2 female) undertaking the test in order to seek 
promotion into the National Group. These referees were 
made up of those who act as third official on the National 
League and either referee National League Division 2 or 
University Futsal matches. 

The second test day was made up of twenty two 
referees (22 male) who were all referees within the current 
National group who referee on the National and Super 
Futsal League. 

The Anthropometric data for the two groups reproduced 
in Table 1. 

Prior to both tests an informed consent form, BASES 
health questionnaire and PARQ were completed by each 
referee, all referee who answered ‘Yes’ to any of the 
questions had to bring the information to my attention. 
Following the completion of the form, the referees were 
required to complete three tests, the Yo-Yo IE2 test, a 40 
metre sprint test and a sixty metre agility test. 

2.1. Yo-Yo Test IE2 
This test consists of two cones placed 20 m apart with a 

further third cone positioned 2.5 m behind the start cone. 
The object of the test is to run between the two 20 metre 
cones reaching each end exactly at the time signal given 
by the test CD. After each 40 m the referee has a 5 second 
break in which to run slowly around the third cone and 
back to the start ready for the next signal. If the referee is 
too quick, they must wait at the marker until the next 
signal. If the referee is too slow a warning is given and on 
the second time the test is stopped [9]. 

On both occasions the referees were allowed to warm 
up for 10 min prior to the start of the Yo-Yo IE2 test. 

During the second bank of testing test heart rate was 
recorded continuously for eight of the twenty-two referees 
taking part. The heart rates were sampled every 5 seconds 
using Polar Team2 (version 1.4.5, Polar Electro Oy, 
Finland) from about 20 min before the test started until the 
completion of all the tests. 

Two other tests were also conducted on each day, a 
forty metre sprint test where the participant is required to 
run 40 m between two lines 10 m apart and a seventy 
metre agility test where the participant is required to 70 m 
running forwards, sideways and backwards [5]. Speed 
Light Timing gates placed 1 metre above ground were 
used to record the individual referee sprint and agility 
times (Brower Timing Systems, Utah, USA). 

The data is presented as means and standard deviation. 
The correlations were established using the Pearsons 
product moment test and the magnitude were considered 
in accordance with Hopkins definitions [7]. 

3. Results 
Anthropometric and fitness data are presented in Table 

1. With regard to the referees’ anthropometric data, the 
national group of referees were older and heavier than the 
non-national group of referees. For fitness test 
performance, national group of referees covered more 
distance on the Yo - Yo IE 2 test and recorded faster 40 m 
and 70 m sprint times.  

Table 1. Anthropometric charteristic and test results of the groups 
(mean±SD) 

 Nation Group 
Mean ± SD 

Non-nation 
Group 

Mean ± SD 

Effect size for the 
different (± 90% 

confidence interval) 
Age (Yrs) 36.9 ± 9.9 32.0 ± 11.5 0.35(-0.10 to 0.79)** 

Weight (Kg) 81.3 ± 10.3 79.8 ± 10.4 0.17(-0.28 to 0.61)* 
Height (m) 178.3 ± 9.0 177.0 ± 8.1 0.19(-0.25 to 0.63)* 

BMI (Kg/m2) 25.6 ± 2.3 25.5± 3.3 0.00(-0.44 to 0.44) 
YoYo (m) 1002 ± 325.1 927 ± 304 0.21(-0.24 to 0.65)* 

40m test (s) 9.9 ± 0.5 10.2 ± 0.6 -0.48(-0.92 to -0.03)** 
70m test (s) 18.7 ± 0.8 19.41 ± 1.9 10.51(8.71 to 12.02)*** 
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The data in Figure 1 below is from the eight referees 
who wore the monitors and it would appear that all eight 
referees were close to their maximal values (172-204 
beats.min-1) at the point of volition and as such the test 
has tested them fully and is a valid test for the referees. 
The average for the eight referees over the whole test was 
164.76 beats.min-1 (s= 16.49) which equates to about 
89% of heart rate maximum (HRmax) based on the 
average age of the eight referees was 35 years (range 17 – 
49 years), although the HRmax range was 88-104%. 

 

Figure 1. Heart Rate Data for National Group YO-YO IE2 Test 

 

Figure 2. Comparison of referees Age vs. Distance travelled during YO 
– YO IE2 Test for both National and Non National Groups 

 

Figure 3. Comparison of referees BMI vs. Distance travelled during YO 
– YO IE2 Test for both National and Non National Groups 

Analysis on the combined data of the two groups to see 
if there was a relationship between any of the variables 
and the distance covered in the Yo-Yo test. Moderate-
large correlations were observed between referee age and 

Yo - Yo IE 2 distance (r = -0.577; 90% confidence 
interval –0.71 to -0.41) (Figure 2) and referee BMI and Yo 
- Yo IE 2 distance (r = -0.452; -0.61 to -0.2) (Figure 3). 

4. Discussion 
This initial study showed that the Yo-Yo IE2 can be 

used to differentiate between age and BMI. It can also be 
used as a form of talent identification for those referees 
who may be fit enough to work as potential FIFA referees 
and that the heart rates 

In relation to talent identification of future FIFA 
referees, the Yo - Yo IE 2 test showed that there was a 
trivial for Yo - Yo IE2 distance (1002 vs. 927), a small 
effect for the 40 metre sprint test (9.9 vs. 10.2 seconds) 
and an extremely large effect for the 70 metre agility test 
(18.7 vs 19.4 seconds). As such the test would seem to be 
suitable to differentiate between the different levels of the 
referees with the national group running further and being 
faster in the 40 metre speed and 70 metre agility tests. 
Although in relation to the 40 metre and 70 metre tests the 
time taken to do each test was below that set by FIFA for 
their international referees (40 metre being 10 seconds and 
70 metre being 20.5 seconds) [5] which then asks the 
question whether the time set for these tests sufficiently 
reflects the amount of training required and the speed of 
the game at the elite level. As such more research should 
be completed in this area. 

Unlike other research in this area, there is no positional 
or intra and inter seasonal data. However, at the recent 
gathering of referees by FIFA an emphasis was placed on 
the fact that referees needed to become athletes and that 
fitness and body composition is becoming an important 
factor in their selection process [8,12]. The data from 
these tests indicates that there was a moderate to large 
correlation between the distance covered in the Yo –Yo 
IE2 test and the age of the participants and their BMI. As 
such the Yo – Yo IE2 could be used to identify the 
referees who may meet these new areas set by FIFA and 
UEFA [8,10]. However, BMI is not the best test of body 
composition in relation to physically active participants, 
and in such circumstance % body fat should be used. 
However, it was not possible to test everyone during this 
testing period, although a similar moderate correlation was 
found between % body fat and the distance completed in 
the Yo-Yo IE2 (r = -0.378; 90% confidence interval –0.65 
to -0.02) [11] when a twenty two of the fifty eight referees 
were tested. As such further investigation could be made 
into whether percentage body fat is a sole factor or part of 
a number of factors which dictate the distance covered in 
the Yo-Yo IE2. 

The heart rates sampled during the test show that the 
referee’s heart rate increased as the test became harder and 
in such cases the heart rate is said to reflect the amount of 
oxygen taken up by the body [12] and at exhaustion the 
heart rate was on average 89% of HRmax. This is below 
those reported in other research [13], but the age range of 
the referee group is considerable wider than that found in 
player research. Although it may have been better if Blood 
Lactate samples had been taken to confirm that the aerobic 
system was sufficiently taxed and as such the anaerobic 
system has been stimulated [9]. 

 



 American Journal of Sports Science and Medicine 96 

The distance covered by the national group in the Yo-
Yo IE2 test were slightly higher than the mean result 
found in the 18 elite Portuguese Futsal referees 1002m 
versus 975m, [4], but the non-national group mean was 
less than the elite referee group (927 vs. 975 m), although 
both groups were considerable less than the average 
distance said to be covered by elite soccer players (2600 m) 
[9]. However, the Yo - Yo IE 2 test has been shown to 
have a moderate to large correlation with the match 
distance covered both by elite soccer players (r2 = 0.55) 
[13] and elite referees (r2 = 0.4) [4]. As can be seen that 
there is a larger correlation with the players this may be 
due to the referees being reactive to the tactics employed 
by the players. However, as there has been only one study 
involving futsal referees in a professional league, more 
research should be conducted in a non-professional 
environment. 

In the research by [4] a moderate to high correction was 
found between match distance and high Intensity running. 
However, there was no report as to whether there was any 
correction between the distance covered in the Yo-Yo IE 2 
test and the distance covered moving side wards. This 
would be an important factor as this was the second 
highest movement pattern of the referee (911m) [4] and is 
reports as 1610m of the 5780m in another study of 
Portuguese referees [14], the latter being similar to that 
covered by FIFA Assistant referees [15]. However, in [14] 
there was no correlation found in the distance covered in 
the Yo-Yo SFIE2 (also called ARIET) and side wards 
movement, although this test may have more validity as it 
includes an element of side wards running as part of the 
test. Although it would appear that referees with poor 
physical fitness test results preforming the most side 
wards running [14]. However, as this is not an official 
futsal fitness test there is as the author understands it no 
minimum standard for the referees to pass which may be a 
factor in the results. 

5. Conclusions 
The results of this study have established that the Yo-

Yo IE2 can be used to differentiate between different 
levels of futsal referees who operate in the National Futsal 
Division One and Two. The test can also be used to 
possible identify those referees who show the fitness 
attributes for further development based on the criteria of 
age and body composition as suggest by FIFA. 
Unfortunately it was not possible to capture any actual 
match activity profiles during this stage of testing and as 
such further research is needed to explore whether there is 
a correlation between the high intensity movements, side 
wards running and /or match distance covered by futsal 
referees in national league games and the distance covered 
in the Yo - Yo IE2 test compared to professional leagues 
[4]. 

More recently the Yo-Yo SFIE2 which is the same type 
of test as the Yo-Yo test with the addition of a side wards 
movement leg in between each run may be more akin to 
the movement of futsal referees. This new test has also 
shown a large correlation with match values [14] from 
professional futsal leagues. Therefore further research 
needs be conducted into the validity of the Yo-Yo IE2/ 
Yo-Yo SFIE2 and match values for match distance, HIR 

and sprinting by referees operating in non-professional 
futsal leagues. 
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