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The Effects of High Intensity Speed and Endurance Training Sessions on
Kuwaiti National Soccer Referees' Evaluation Fitness Test

*Dr. Kazem Ghloum, **Dr. Salman Mohammad , ***Dr. Abdulmajeed Almousawi

Introduction

The last world cup in South Africa emphasized the importance of both referees and

assistance referees. Many games were decided according to the referee's decision

making and discretion. Officiating at a soccer match requires a high level of

physical and mental ability in order to meet the challenges faced, which mostly
depend on the aerobic capacity of these referees.

The physical demands of fitness on referees and assistant referees are growing due
to shorter rest periods and the increased ball movement on the field during soccer
games. The demands are even greater at a professional level where optimal filed
positioning for decision making is vital. Therefore, a high demand of physical

fitness is required to meet these challenges.

Soccer is an extremely demanding game for both players and
referees. Soccer is an intermittent sport consisting of sprints
followed by periods of walking and/or jogging. On average, the
referee covers a distance of 10.07 £0.13 km with a mean heart rate of
162 +2 beats per minute (85% of maximal heart rate ) (23). An early
study by Catterall

Y e

Jo¥ wloadl Y4 N Y by gyl g dlgll Sl




Aol g A iy ) 4 gidt malor s

* Associate Professor ,Department of Physical Education and Sports.College of Basic
Education, The Public Authority for Applied Education and Training, Al-idailiya,
Kuwait.

**Associate Professor ,Department of Physical Education and Sports. College of Basic
Education, The Public Authority for Applied Education and Training, Al-idailiya,
Kuwait.

***Associate Professor ,Department of Physical Education and Sports. College of Basic
Education, The Public Authority for Applied Education and Training, Al-idailiya,
Kuwait.

(9)showed that the mean distance covered by the referees was 9.44
km with a mean heart rate of 165 beats per minute. Other studies (14,
6,32) reported that the total distance covered during the games by
referees averaged 10,218 m, 10 kim and 9 to 13 km with a mean heart
rate of 161, 163 and 160-165 beats per minute which is represented by

(86% and 70-80% and 80% of maximal heart rate ), respectively.

Helsen et al (15) studied the physical and perceptual-cognitive
demands imposed on UEFA top-class referees and assistant referees
during the final round of the Euro 2000 Championship. They used
short-range radio telemetry to monitor the heart rate of the referees.
They reported that referees and assistant referees were officiating
matches at 85+5% and 77+7% of their maximal heart rate,
respectively. They added the need for intensive and intermittent
training sessions for referees. Furthermore, their conclusions were
confirmed by other researchers (40, 39) which all agreed on the
importance of training referees and that a referee's decision making

is influenced greatly by their fitness level.
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Mallo et al (29) reported that assistant referees covered on average
6137 +539 m during the 2003 U-17 World Championship matches.
Italian (Series A) referees covered 11,469+0.983 m (11). Another
study by Mallo et al (27) observed the matches during the FIFA
Confederation Cup 2005 and reported that the total distance the
referees covered was 10,218m with a mean heart rate of 161 beats per
minute (86% of maximal heart rate). Mallo (28) also reported during
the same FIFA Confederation Cup 2005, that assistant referees
covered an average distance of 5752 +554 m which depended on the
position and the speed of the ball during the match. Krustrup (24)
compared the referees and assistant referees during international
games and reported that the total distance covered was higher with
referees (10,27 £0.90 kim) compared to assistant referees (6,76 £0.83
km) with a mean heart rate of 150 +3 vs. 123 +3 beats per minute,
respectively. Reilly (31) added that a distance of 7500 m was covered
by assistant referees and over 10,000 m by referees. However, they
suggested a nutritional intervention to reduce the level of fatigue the
referees experienced towards the end of the game. Bartha et al (1)
compared the FIFA referees with Hungarian elite referees using the
old Cooper aerobic test. They suggested that both referees covered a
distance of 3043 +127 m and 2939 +136 m, respectively. They also
added that the 12-minute run (Cooper aerobic test) is a reliable field
test. However, in a study by Penry et al (30) they suggested that the
multistage shuttle test is more reliable than the Cooper 12-minute
run test because of a consistent mean bias across fitness levels. In
addition, Krustrup et al (26) demonstrated that the Yo-Yo test can be
used to evaluate an athlete's ability to perform intense intermittent

exercise with a high rate of aerobic and anaerobic energy turnover.
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In recent years, significant new information regarding the demands
for testing and training of soccer referees has been obtained. Studies
showed that by changing the type of training received by top-class
referees, the amount of high intensity work during a game was
increased by 30% and the referees had no decline in physical
performance towards the end of the game which is often observed at
different levels of competition and tournaments. (1,20,24,27,28,40).
Several studies have suggested that the referees should have a
specific training program in order to perform optimally during the
game as well as on all the required tests (11, 20, 4, 15). For referees to
be able to complete the physical test requirements, they must be
involved in a training program focused on aerobic and speed
conditioning (35,21). Although referees do not require explosive
power, they do require strength, agility, speed and endurance to
successfully meet the demands of their role. Castagna et al (5) added
that the importance of training at a higher level of maximum oxygen
consumption for referees in order to be close to the players
movement and action in the field.
For the reasons above, the Federation Internationale de Football
Association (FIFA) designed a series of tests for all current FIFA
referees and those that are eligible. The number of men's FIFA
referees (referees and assistant referees) in the world (207
countries) total 2122. Each referee undergoes evaluation on a regular
basis in order to prepare them for officiating tournaments as well as
local matches (14).
Therefore, the purpose of the present study was to examine the short
term effects of a four week speed and aerobic endurance training
program for national referees and assistant referees in order to be
able to pass the current FIFA physical test. In addition, the referees’
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position in the field and age were selected to determine if there were
any limiting factors that may influence the efficiency of officiating
during the match.

Methods

All of the 70 national referees (non international) registered in the
Kuwait Football Association (KFA) started their annual FIFA
physical test (August 2011) in order to measure their physical fitness
level and their ability to officiate soccer games. Only 45 referees and
assistant referees passed the new FIFA fitness test requirements. The
remaining 25 referees were selected as subjects for the present study
after obtaining permission from the KFA to participate in the study.
The twenty five national soccer referees selected were further
divided into two groups according to their position in the field, 10
referees and 15 assistant referees. They were also divided into two
groups according to their mean age (33.2 years). The first group
consisted of 15 referees (4 referees and 11 assistant referees) with a
mean age of less than 33.2 years (27.9 +3.1 yr, weight 76.2 +4.2 kg,
height 170.3 £3.3 cm). The second group consisted of 10 referees (8
referees and 2 assistant referees) with a mean age greater than 33.2
years (41.0 +4.0 yr, weight 76.2 +4.2 kg, height 169.9 +3.5 cm). Each
referee agreed to participate in a specific training program for four
weeks in order to pass the next schedule fitness test. The data
collected and analyzed were consistent with the athlete's informed
consent used as part of their sport requirements consistent with the
institution's policies of the College's Institutional Review Board for
Use of Human Subjects in Research.
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New FIFA fitness test (13):
The new FIFA field fitness test is given in two stages, one for the
referees, and one for the assistant referees.
The first test is 6x40 m sprint, where the time required for the
national FIFA referees is 6.2 seconds and 6.0seconds for assistant
referees. Resting time between each repetition is 90 seconds. If the
referee fails one run, he shall repeat it after the sixth run. If he fails
in two or more runs he has failed and shall not participate in the
intermittent run. Resting time before the Intermittent Test is 7
minutes. The Intermittent test consists of 20 runs of 150 meters in 30
seconds and walking 50 meters in 40 seconds (35 seconds for FIFA
Referees). If a referee fails in two runs, he is considered to have
failed the test and must stop running. Two cones are placed 147
meters apart from each other. Another cone is placed 25 meters
apart at each end. The referees (maximum 6) shall run from the blue
cone to blue cone in 30 seconds. One leg must cross the blue cone at or
before the whistle. He shall then walk and turn around at the red
cone placed 25 meters away in 40 seconds and get ready for the next
repetition. On the sound of the whistle, the referee shall run to the
next blue cone. If there are more than six referees, two groups can
run at the same time at each end. Requirements for the test include
one timekeeper with a stopwatch and a whistle, two testers at each
cone to observe that the referees cross the blue cone, two blue cones
and two red cones.

Training intervention :

Before the study, all subjects were regularly exercising three times a
week. All subjects participated in high intensity speed and endurance
training for four consecutive weeks using a 400 meter track and field
at the beginning of the soccer season (September 2011). The training
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sessions were designed to resemble the new fitness test authorized
by the FIFA. All subjects trained for five days a week with each
training session lasting for two hours a day which calculates to a total
of 40 hours. The training program consisted of 18 aerobic sessions,
16 speed sessions, 4 strength sessions and 2 sessions for stretching.
Every training session began with 20 minutes of general warm-up

followed by specific stretching for lower legs.

The designed speed training consisted of short distance running with
shorter recovery times between each trial. Accordingly, the aerobic
endurance training incorporated longer distances with high
intermittent sessions where HR rate should reach between 150-168
beats per minute which corresponds to a high-intensity of 80-90% of
maximum heart rate. The subjects were asked to record their pulse
for a 10 second interval after stopping from the sprint test and from
the last stage (stage number 12) of the run test. The scores were
recorded and then compared to the scores obtained from the initial
test and after four weeks of the speed and aerobic endurance
training program.

The heart rate monitor at beat-to-beat interval (Polar FT10, Kempele,
Finland) was worn by all subjects to record and maintain the
intensity of exercise during all the training sessions. The heart rate
monitor consisted of a wrist watch and transmitter belt strapped
around the chest. Several basic nutritional lectures were given to all
subjects in order to control meal time and type of food consumption
that may influence the training program. All subjects were advised to
drink water and avoid caffeinated drinks in order to recoil from
dehydration.

Statistical analysis
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Analyses were performed using the Statistical Package for Social
Sciences, Version 17.0. All data were expressed as means + standard
deviation (X&s).

An independent t-test by groups was used to determine any
differences in the general characteristics between Kuwaiti national
referees and assistant referees. A paired-sample t-test was used to
compare the mean score of the national referees and assistant
referees according to their position in the field and their age. Also, a
t-test was used to compare the heart rate values at 10 second
intervals at the beginning and at the end of the 4 weeks training
program. The level of significance was chosen as P < 0.05.

Results:
The results of the present study showed statistically significant
differences in national referee and assistant referee performance for
the new FIFA physical fitness test. Four weeks of high intensity speed
and aerobic endurance training was sufficient to improve their
performance.
A complete description of national referee and assistant referee
physical characteristics (mean and standard deviation), including
age, height, weight, and body mass index, are presented in Table 1.

Table 1
Variables All Referees
Age (yr) 33.2+7.4

Mean Body Mass (kg)  76.3+3.9
Mean Height (cm) 170.2 £3.3
Body Mass Index 26.3 1.2
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Table 1: provides the physical characteristics of Kuwaiti national referees
and assistant referees.
Table 2: all referees according to their age. (N and -means +SD)

Table 2
. All Referees younger All Referees older P
Variables
than 33.2 yrs (n=15) than 33.2 yrs (n=10) value
Age (yr) 27.9 £3.1% 41.0 £4.0*  0.00
Mean Body 76.2 £4.2 76.4 £3.6 0.35
Mass (kg)
Mean Height 170.3 £3.3 169.9 £3.5 0.28
(cm)
Body Mass 26.2 +1.1 26.5 +1.3 0.98
Index

* (P = 0.05) indicates significant differences between Kuwaiti
national referees and assistant referees.Table 2 shows that there are
statistically significant differences (P < 0.05) in age category between
the two groups; however, Kuwaiti national referees and assistant

referees were similar in weight, height and BMI.

Table 3: all referees according to their position. (N and -means +SD)

Table 3
. All Referees All Assistant Referees P
Variables
(n=10) (n=15) value
Age (yr) 37.3 +6.8 30.4 £6.5% 0.04
Mean Body Mass 77.4 £2.5 75.5 £4.5 0.72
(kg)
Mean Height 171.7 £4.0 169.1 +2.5 0.22
(cm)
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Body Mass Index 26.3 £0.9 26.3 +1.4 0.61

* (P < 0.05) indicates significant differences between Kuwaiti
referees and assistant referees.
Table 3 shows that there are no statistically significant differences in weight,

height and BMI among Kuwaiti referees and assistant referees according to
their position in the field.

Table 4: illustrates the results of the initial test and after four weeks of
high intensity speed and aerobic endurance training according to
Kuwaiti national referee and assistant referee positions (means +SD)

Table 4
Variables FIFA Initial test Performance P value
Standards results after 4 wks
(sec) of training
40 m Referees 6.42 +£.06 6.37 £.03* .005
Sprint Need 6.4 (s)
Assistant 6.21 .05 6.17 +£.03* .016
Referees
Need 6.2 (s)
150 m Referees 31.1 +.4 30.0 +.0* .009

Run Need 30 (s)
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Assistant 30.8 +.7 30.0 £.0% .008
Referees
Need 30 (s)

50 m Referees 40.2 .07 40.0 £.0* .000
Walk Need 40 (s)
Assistant 45.2 £.2 45.0 £.0* .000
Referees
Need 45 (s)

* (P < 0.05) indicates significant differences between Kuwaiti
national referees and assistant referees.

As seen in Table 4, there are statistically significant differences for
the referees and assistant referees in 40 m sprint, 150 m run and 50
m walk between the initial test and after the four weeks of high
intensity speed and aerobic endurance training according to their
position in the field.

Results of initial test, and after four weeks of high intensity speed
and aerobic endurance training, with respect to the mean age of
Kuwaiti national referees and assistant referees (means +SD), are
represented in Table 5.

Table 5.

Variable FIFA Standards Initial Performance P

S Test After 4 wks valu
Results Training e
Yo
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Variable FIFA Standards Initial Performance P
S Test After 4 wks valu
Results Training e
Referee (n = 8) 6.43 6.37 £.03* .00
older than 33.2 +.06
yrs Need 6.4 (s)
40 m
. Referee (n = 4) 6.44 6.37 £.01* .018
Sprint
younger than +.02
33.2 yrs Need
6.4 (s)
Referee (n=8) 30.8 +.4 30.0 £.0% .000
older than 33.2
yrs Need 30 (s)
150 m
Run Referee(n=4) 30.9+.2 30.0 +.0* .002
younger than
33.2 yrs Need 30
(s)
Referee (n = 8) 40.2 40.0 £.0% .000
older than 33.2 +.08
yrs Need 40 (s)
50 m
Referee (n = 4) 40.2 40.0 +.0* .018
Walk
younger than +.09
33.2 yrs Need 40
(s)

* (P < 0.05) indicates significant differences between the results of
initial test and after four weeks of high intensity speed and aerobic
endurance training of Kuwaiti referees.
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Table 5 demonstrates that there are statistically significant

differences in the age category of the Kuwaiti referees from the
initial test and after four weeks of high intensity speed and aerobic
endurance training.
Table 6: the results of initial test and after four weeks of high intensity
speed and aerobic endurance training according to the age of
Kuwaiti assistant referees (means +SD).

Table 6
Variables FIFA Standards Initial Performance P
Test After 4 wks value
Results Training
Assistant Referee (n= 6.29 .01 6.18 +.01* .028
2) older than 33.2 yrs
Need 6.2 (s)
40 m
Sprint Assistant Referee (n= 6.24 +.05 6.17 £.03* .000
11) younger than 33.2
yrs Need 6.2 (s)
Assistant Referee (n = 30.8 .9 30.0 +.0* .047
2) older than 33.2 yrs
Need 6.4 (s)
150 m
Run Assistant Referee (n = 30.7 £.4 30.0 +.0* .022
11) younger than 33.2
yrs Need 6.4 (s)
Assistant Referee (n = 45.3 .07 45.0 £.0* .048
50 m 2) older than 33.2 yrs
Walk Need 45 (s)
YOA
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Variables FIFA Standards Initial Performance P
Test After 4 wks value
Results Training
Assistant Referee (n = 45.2 +.16 45.0 £.0* .001
11) younger than 33.2
yrs Need 45 (s)

* (P < 0.05) indicates significant differences between the results of
initial test and after four weeks of high intensity speed and aerobic
endurance training of Kuwaiti assistant referees.

Table 6 illustrates that there are statistically significant differences in
age of the Kuwaiti assistant referees between the initial test and after
four weeks of high intensity speed and aerobic endurance training.

Table 7: the mean heart rate recorded at the beginning of first week
and at the end of the fourth week of speed and aerobic endurance
training program.

Table 7
Variables Heart Rate = Performance Before 4 Performance After 4 P

After 10 (s) wks Training wks Training value

Referee 181+.89 175+£1.41* .000
40 m

Sprint Assistant 179+.91 175+1.41* .000

Referee

150 m Referee 164+.96 157+.1.13* .000

Run
yo9
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Variables Heart Rate Performance Before 4 Performance After 4 P

After 10 (s) wks Training wks Training value
Assistant 163+.88 156+1.03* .000
Referee

* (P £ 0.05) indicates significant differences in the results of heart
rate after 10 second after 40 m sprint and 150 m run for both groups.

Table 7 shows that both referee and assistant referee experienced a
decline in heart rate pulse that recorded after stopping the test. This
drop in heart rate was observed from the initial test and after four
weeks of high intensity speed and aerobic endurance training.

Heart rate was measured after the completion of the first and second
part of the speed and endurance run test which is the 12th lab of FIFA
new test. The measurement was recorded by counting the heart rate
pulses after 10 seconds of stopping from the last run stage. However,
for the 40 m sprint the pulse reported before and after four weeks of
high intensity speed and aerobic endurance training ranged between
197-181 b/m (97% of maximum heart rate according to the heart rate
target zone formula (220-33.2=187) )and 175 b/m, respectively.
Alternatively, for the 150m run, the pulse reported before and after
four weeks of high intensity speed and aerobic endurance training
was 163-164 b/m (88% of maximum heart rate (220-33.2=187)) and
156 b/m, respectively.

Discussion:
The most significant finding of the present study is that a short term
four week training program of high intensity speed and aerobic
endurance assisted the Kuwaiti national referees and assistant
referees to pass the new FIFA physical test. The referees position and
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age did not reduce their performance. Heart rate is a valid and useful
variable for measuring training intensity.

Several studies suggested that the old aerobic 12 minutes Cooper test
is not valid and unreliable (29, 8) thus the need for a new test is
recommended (27) and different tests should be recommended for
referees and assistant referees to test speed and aerobic endurance
abilities (24, 30). Weston et al (36) even suggested that only 40 m
sprint can be used to assess the referees' capabilities. However, the
present study, with the specific designed training program, proved
that the new field test could be used to determine the referees' speed
and endurance capabilities.

Numerous studies have shown the importance of speed and
endurance training to enhance the referees and assistant referees
ability to officiate soccer matches by improving their anaerobic and
aerobic capabilities (23, 9, 6, 11, 20, 8,36, 15, 40,39). Other studies
added that the intensity of training should correspond to the soccer
game requirements (18, 21).

The four week training program was investigated by Sotiropooulos et
al (32) and showed that players who did not follow any specific
training did not gain any values for VO2 max, lose weight and reduce
percent body fat. Another study by Iaia et al (17) showed that speed
training for four weeks maintained a high muscle oxidative capacity.
Impellizzeri et al (19) showed that there were significant
improvements in aerobic fitness and match performance after 4
weeks of training for junior soccer players. Also, Bonnette et al (2)
reported that a twice weekly sprint, plyometric and agility training
program over four weeks can have positive results on speed,
endurance and power on high school soccer players. The results of
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our study support the conclusion of previous studies that short term
high speed and aerobic endurance training for four weeks is
sufficient to improve cardiovascular capability.
In addition, numerous studies have suggested that younger referees
(23+3 years old) are capable of maintaining the physical demands of
the game (10, 7). Also, a recent study by Weston et al (37) suggested
no differences in the ability to officiate a soccer match regarding the
age. Tessitore et al (34) reported that older soccer players can
maintain good aerobic and anaerobic physical capability during the
match. This conclusion was confirmed by Casajus and Castanga (3).
Also, Tessitore et al (33) suggested that young referees (23+3 years)
with acceptable fitness can maintain a high performance level
throughout the match. Weston et al (39) reported that age is not a
limiting factor for officiating at a soccer game. Our findings are
consistent with previous studies where age is not a limiting factor for
Kuwaiti national referees.
For these reasons, many local soccer federations extended the age
beyond the FIFA request. The international refereeing committee
have enforced the retirement age of 45 years. However, many
federations around the world do not pursue this and in fact extended
the age depending on the need of the referees and their ability to
officiate. The age range for referees in our study was (47.5-23.7) with
a mean of 33.2 +7.4 years. All in which showed improvements in
their speed and endurance ability which may allow them to officiate
the local matches.

Recording heart rate during soccer matches and training can be a
useful tool to determine the metabolic expenditure and
cardiovascular demands of the game (12,16,27, 22). Monitoring and
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measuring heart rate for a specific time after stopping exercise has
been used to determine the intensity of exercise and it effectiveness

on cardiovascular system. Also, measuring resting

heart rate may indicate, if slower, that less

effort is needed from the heart muscle to pump blood to the body. In
the present study, heart rate reduction was reported after 10 seconds
for both groups after 4 weeks of high intensity speed and aerobic
endurance training.

Conclusion :

1- The Kuwaiti national referees and assistant referees should undergo a
training program that allow them to pass the new FIFA fitness test.

2- The Kuwait Football Association should allow the older referees to officiate
the crucial games since they are capable to meet the demand of the game as
well as their experience.

3- The short term 4 week of high speed and endurance training program was
sufficient to assist the Kuwaiti national referees and assistance referees to
pass the current FIFA physical test. In addition, the referees' position and
age are factors that did effect their speed and aerobic performance .

yay

Jo¥ wloadl Y4 N Y by gyl g dlgll Sl




Aol g A iy ) 4 gidt malor s

References:

1.

Bartha, C, Petridis, L, Hamar, P, Puhl, S, and Castagna, C. Fitness Test Results
of Hungarian and International-Level Soccer Referees and Assistants. J
Strength Cond Res 2009; 23: 121-126.

. Bonnette, R, Spaniol, F, Melrose, D, Ocker, L, and Dyer, R. The Effect of

Agility, Plyometric, and Sprint Training on the Speed, Endurance and
Power of High School Soccer Players. J Strength Cond Res 2011; 25:
$119.

Casajus, A, and Castagna, C. Aerobic fitness and field test performance in
elite Spanish soccer referees of different ages. J Sci Med Sport 2007; 10: 382-
389.

Castagna, C, Grant, A, and D'Ottavio, S. Activity profile of international-level
soccer referees during competitive matches. J Strength Cond Res 2004; 23:
121-126.

Castagna, C, Grant, A, and D'Ottavio, S. Effect of maximal aerobic power
on match performance in elite soccer referees. J Strength Cond Res 2001,
15: 420-5.

Castagna, C, Grant, A, and D'Ottavio, S. Physiological Aspects of Soccer
Refereeing Performance and Training. Sports Med 2007; 37: 625-646.

. Castagna, C, Grant, A, D'Ottavio, S, and Weston, M. Age-related effects

on fitness performance in elite-level soccer referees. J Strength Cond Res
2005; 19: 785-90.

Castagna, C, Grant, A, D'Ottavio, S, and Weston, M. Relation between
fitness test and match performance in elite Italian soccer referees. J
Strength Cond Res 2002; 6: 231-235.

. Catterall C, Reilly T, Atkinson G, Coldwells A. Analysis of the work rates

and heart rates of association football referees. Br. J. Sports Med 1993;
27: 193-196.

Y1¢

Jo¥ wloadl Y4 N Y by gyl g dlgll Sl



http://www.ncbi.nlm.nih.gov/pubmed?term=%22Castagna%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Abt%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22D'Ottavio%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Castagna%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22D'Ottavio%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Weston%20M%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'J%20Strength%20Cond%20Res.');
javascript:AL_get(this,%20'jour',%20'J%20Strength%20Cond%20Res.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Castagna%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22D'Ottavio%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Weston%20M%22%5BAuthor%5D

Aol g A iy ) 4 gidt malor s

10.Cortis T, and Capranica, M. Power performance of soccer referees before,
during, and after official matches. J Strength Cond Res 2004; 21: 1183-1187.

11.D'Ottavio, S and Castagna, C. Analysis of Match Activities in Elite Soccer
Referees During Actual Match Play. J Strength Cond Res 2001; 15: 167-
171.

12.Esposito, F, Impellizzeri, FM, Margonato, V, Vanni, R, Pizzini, G, and
Veicsteinas, A. Validity of heart rate as an indicator of aerobic demand
during soccer activities in amateur soccer players. Eur_J Appl Physiol.
2004; 93: 167-72.

13.Fédération Internationale de Football Association, FIFA Fitness Tests for
referees and Assistant Referees.

14.Fédération Internationale de Football Association (FIFA).

15.Helsen, W, and Bultynck, J. Physical and perceptual-cognitive demands of

top-class refereeing in association football. J Sports Sci 2004; 22: 179-189.

16.Hoff, J, Wislgff, L, C Engen, Kemi, O, and Helgerud, J. Soccer specific
aerobic endurance training. Br J Sports Med 2002; 36: 218-221.

17.1aia, FM, Hellsten,Y, Nielsen, J, Fernstrom, M, Sahlin, K and Bangsbo, J. Four
weeks of speed endurance training reduces energy expenditure during
exercise and maintains muscle oxidative capacity despite a reduction in
training volume. J Appl Physiol 2009; 106: 73-80.

18.laia, FM, Rampinini, E, and Bangsbo, J. High-intensity training in
football. Int J Sports Physiol Perform. 2009; 4: 291-306.

19.Impellizzeri, FM, Marcora, SM, Castagna, C, Reilly, T, Sassi, A, laia , and
EM, Rampinini. Physiological and performance effects of generic versus
specific aerobic training in soccer players. Int J Sports Med. 2006; 27:
483-92.

\lo

Jo¥ wloadl Y4 N Y by gyl g dlgll Sl



http://journals.lww.com/nsca-jscr/Abstract/2001/05000/Analysis_of_Match_Activities_in_Elite_Soccer.3.aspx
http://journals.lww.com/nsca-jscr/Abstract/2001/05000/Analysis_of_Match_Activities_in_Elite_Soccer.3.aspx
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Esposito%20F%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Impellizzeri%20FM%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Margonato%20V%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Vanni%20R%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Pizzini%20G%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Veicsteinas%20A%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Eur%20J%20Appl%20Physiol.');
http://bjsportmed.com/search?author1=J+Hoff&sortspec=date&submit=Submit
http://bjsportmed.com/search?author1=U+Wisl%C3%B8ff&sortspec=date&submit=Submit
http://bjsportmed.com/search?author1=L+C+Engen&sortspec=date&submit=Submit
http://bjsportmed.com/search?author1=O+J+Kemi&sortspec=date&submit=Submit
http://bjsportmed.com/search?author1=J+Helgerud&sortspec=date&submit=Submit
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Iaia%20FM%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Rampinini%20E%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Bangsbo%20J%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Int%20J%20Sports%20Physiol%20Perform.');
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Impellizzeri%20FM%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Marcora%20SM%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Castagna%20C%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Reilly%20T%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Sassi%20A%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Iaia%20FM%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Iaia%20FM%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Rampinini%20E%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Rampinini%20E%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Int%20J%20Sports%20Med.');
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Rampinini%20E%22%5BAuthor%5D

Aol g A iy ) 4 gidt malor s

20. Inacio, A, Fernandes, L and Fernandz, R. Energy expenditure and intensity of
physical activity in soccer referees during match-play. J Sports Sci 2008; 7:
327-334.

21.Johnston, L, and McNaughton, L. The physiological requirements of
Soccer refereeing. Aust J Sci Med Sport. 1994; 26: 67-72.

22.Kalapotharakos VI, Ziogas G, and Tokmakidis SP. Seasonal Aerobic
Performance Variations in Elite Soccer Players. J Strength Cond Res,
2011; 25: 1502-1507.

23. Krustrup P, Bangsbo J. Physiological demand of top-class soccer
refereeing in relation to physical capacity: effect of intense intermittent
exercise training. J. Sports Sci. 2001; 19: 881-891.

24 Krustrup, P, Helsen, W, Randers, MB, Christensen, JF, MacDonald, C,
Rebelo, AN, and Bangsbo, J. Activity profile and physical demands of
football referees and assistant referees in international games. J Sports
Sci. 2009; 27: 1167-76.

25.Krustrup, P., Mohr, M, and Bangsbo, J. Activity profile and physiological
demands of top-class soccer assistant referees in relation to training
status. J Sports Sci 2002; 20: 861-871.

26.Krustrup, P, Mohr, M, Nybo, L, Jensen, JM, Nielsen, JJ, and Bangsbo, J.
The Yo-Yo IR2 test: physiological response, reliability, and application to
elite soccer. Med Sci Sports Exerc. 2006; 38: 1666-73.

27.Mallo, J, Navarro, E, Aranda, JM, and Helsen WE. Activity profile of top-
class association football referees in relation to fitness-test performance
and match standard. J Sports Sci.2009; 27: 9-17.

28.Mallo, J, Navarro, E, Aranda, JM, and Helsen, WE. Physical demands of
top-class soccer assistant refereeing during high-standard matches. J
Sports Sci. 2009; 30: 331-336.

29.Mallo, J, Navarro, E, Aranda, JM, Gilis, B, and Helsen, WF. Analysis of
the Kinematical Demands Imposed on Top-Class Assistant Referees

Y11

Jo¥ wloadl Y4 N Y by gyl g dlgll Sl



http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Johnston%20L%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22McNaughton%20L%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Aust%20J%20Sci%20Med%20Sport.');
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Kalapotharakos%20VI%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Ziogas%20G%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Tokmakidis%20SP%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Krustrup%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Helsen%20W%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Randers%20MB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Christensen%20JF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22MacDonald%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rebelo%20AN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bangsbo%20J%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'J%20Sports%20Sci.');
javascript:AL_get(this,%20'jour',%20'J%20Sports%20Sci.');
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Krustrup%20P%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Mohr%20M%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Nybo%20L%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Jensen%20JM%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Nielsen%20JJ%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Bangsbo%20J%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Med%20Sci%20Sports%20Exerc.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mallo%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Navarro%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Aranda%20JM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Helsen%20WF%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'J%20Sports%20Sci.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mallo%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Navarro%20E%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Aranda%20JM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Helsen%20WF%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'J%20Sports%20Sci.');
javascript:AL_get(this,%20'jour',%20'J%20Sports%20Sci.');
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Aranda%20JM%22%5BAuthor%5D

Aol g A iy ) 4 gidt malor s

During Competitive Soccer Matches. J Strength Cond Res 2008; 22: 235-
242.

30.Penry, JT, Wilcox, AR, and Joonkoo, Y. Validity and Reliability Analysis
of Cooper's 12-Minute Run and the Multistage Shuttle Run in Healthy
Adults. J Strength Cond Res. 2011; 25: 597-605.

31.Reilly, T, and Gregson, W. Special populations: The referee and assistant
referee. J Sports Sci 2006; 24: 795 — 801.

32.Sotiropoulos, A, Travilos, AK, Gissis, 1, Souglis, AG, and Grezios, A. The
effect of a 4-week training regimen on body fat and aerobic capacity of
professional soccer players during the transition period. J Strength Cond
Res 2009; 23: 1697-703.

33.Tessitore, A, Cortis, C, Meeusen, R, and Capranica, L. Power
performance of soccer referees before, during, and after official matches. J

Strength Cond Res 2007; 21: 1183-7.
34. Tessitore A, Meeusen, R, Tiberi, M, Cortis, C, Pagano, R, and
Capranica, L. Aerobic and anaerobic profiles, heart rate and match
analysis in older soccer players. Ergonomics. 2005; 48: 1365-77.
35. Trikalis, C, Papanikolaou, Z, Soulas, D and Gerodimos, V. Evaluation of
the speed and aerobic capacity of elite Greek soccer referee in A and B
national division. Inquiries in Sport and Physical Education 2007; 5: 445-
450.
36. Weston, M, Castagna, C, Helsen, W, and Impellizzeri F. Relationships
among field-test measures and physical match performance in elite-
standard soccer referees. ] Sports Sci 2009; 27: 1177 - 1184.
37. Weston M; Castagna, C, Impellizzeri, F, Rampinini, E, and Breivik, S.
Aging and physical match performance in English Premier League soccer
referees. ] Sci Med Sport 2010; 13: 96-100.
38. Weston, M, Drust, B, Atkinson, G, and Gregson, W. Variability of
soccer referees' match performances. Int J Sports Med. 2011; 32: 190-4.
A%

Jo¥ wloadl Y4 N Y by gyl g dlgll Sl



http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sotiropoulos%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Travlos%20AK%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gissis%20I%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Souglis%20AG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Grezios%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cortis%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Meeusen%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Capranica%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tessitore%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Meeusen%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tiberi%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cortis%20C%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pagano%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Capranica%20L%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Ergonomics.');
http://www.informaworld.com/smpp/title~db=all~content=t713721847~tab=issueslist~branches=27#v27
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Weston%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Drust%20B%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Atkinson%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gregson%20W%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Int%20J%20Sports%20Med.');

Aol g A iy ) 4 gidt malor s

39. Weston, M, Helsen, W, MacMahon, C, and Kirkendall, D. The impact of
specific high-intensity training sessions on football referees’' fitness levels.
Am ] Sports Med. 2004; 32: 54S-618S.

40. Vieira, CA, Costa, EC, and Aoki, MS. Does physical fitness level affect
soccer referee's performance? Rev. bras. educ. fis. esporte 2010; 24: 445-
452.

edﬂ\ 5 <l ga.a:‘gﬂ\ Ay e\SA di&b.u\g ?EA ;\A\u.b

Gousall daaa vaall ae 0 Al Gpea Glabu 0 agld pla o BIS

Gl (adle

grais dpaill bl € 3aal juad & e o )X gali U sl o G el g8 Al all 028 (ha Ciagl)
Saad) JLEAN aadl) 38l el dai) B alkall gaeluag alsa el o gl Jaailly de gl
N ghall g dram ) Gl jleall asSalig 31 Ao aghi s sda (Ll adil) 3 Sl Aol MASY) G £ gida gall
£ Bl qu i 3480 ay Lgale Jguand) ol Al guilidl) aa JLARY) cpe A 6Y) i) A5 8 a3 3B, 4 gaudY)
assad B agisliS o (aSa dolua gl Aol aSa ) alsald) 38 pa il aa Al 3 & 0 ) ALY alad
. Gl bl

09 (pS> by pSa) calall (B ad 38 0 s Gpand ) agasedl o g Laa Y0 o Aal) cilaid)
JLEAY) A alsall il o A g Anilan) AN dUia o Al jall oda geiliil) cupglal |, Al jandl Ja gia
s N LAY A o i) el sl £ day Alaal) giliil) g J oY)

VY A Y (e alsall gae e £ LAR) il B el g ) ekt dlia o Lial gl < pgdil g
Apla¥) i) CuilS a8 alSal) gaclucal Laf Al ¥ o v N ASE YY) e g e VO LAY B A0l

N AE ¥ A e g e Y0 JLAS B A TNV I A 1YY e g e £ LaR) VS
YA

Jo¥ wloadl Y4 N Y by gyl g dlgll Sl



http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Weston%20M%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Helsen%20W%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22MacMahon%20C%22%5BAuthor%5D
http://preview.ncbi.nlm.nih.gov/pubmed?term=%22Kirkendall%20D%22%5BAuthor%5D
javascript:AL_get(this,%20'jour',%20'Am%20J%20Sports%20Med.');

Aol g A iy ) 4 gidt malor s

el S g o 3S) el Aucilly bl € Baal (il galipall LAY piliil) e A lally 4G Y
OS Bl Cpa Gl Y ¢ ey Bl Bl dae alEA) i) @ pedaf IS, ) Cua A5 Bl e ) glatl)
VYA e alsall gaslualy VYo ) VAN G alSall (e €0 USRS e B AY) Aa jall ) Sad) 3 ggaall
alsall BoliS ad 1 Luuliae ey bl € 3aal 7 jilal) il el ) ol ZUEWY) oSay , YVO )

Rl 3Kt gal) SaDU paad) SLARY) sl Al

The Effects of High Intensity Speed and Endurance Training Sessions on Kuwaiti
National Soccer Referees' Evaluation Fitness Test

Dr. Kazem Ghloum, Dr. Salman Mohammad , Dr. Abdulmajeed Almousawi

ABSTRACT

The aim of this study was to investigate the short term effects of a four week
specific speed and aerobic endurance training on FIFA physical fitness test results
by Kuwaiti national soccer referees and assistant referees officiating in local and
Asian tournaments. Their initial new FIFA fitness field test results were compared
to the results of the same test after four weeks of training. In addition, the referees’
position and age were selected to determine if these were limited factors that may
have an effect on the efficiency of officiating during a soccer match.
Twenty five national soccer referees were divided into two groups according to
their position in the field and their mean age (33.2 years). Heart rate (HR) was
monitored for 10 seconds after stopping the test.
The results of the present study showed statistically significant differences in
national referee and assistant referee scores in the new FIFA fitness test. The
results illustrated significant improvements after 4 weeks of high intensity speed
and endurance training for referees (P < 0.05) in the 40 m sprint from 6.42 +.06 to
6.37 +.03 seconds and in the 150 m run from 31.1 +.4 to 30.0 +.0 seconds. Assistant
referees also showed significant improvement in the 40 m sprint from 6.21 +.05 to
6.17 £.03 seconds and in the 150 m run from 30.8 +.7 to 30.0 £.0 seconds from the
initial test results according to their position. Similar improvements were recorded
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for both groups according to their age. Heart rate pulse at 10 seconds after the end
of the last stage of the 40 m sprint was reduced for referees and assistant referees
(P £ 0.05) from 181+.89 to 175+1.41 and from 179+.91 to 175+1.41, respectively.
Heart rate improved for the 150 m run for referees and assistant referees from
164+.96 to 157+.1.13 and from 163+.88 to 156+1.03, respectively. Four weeks of
high intensity speed and aerobic endurance training was sufficient to improve their
performance. The national referees and assistant referees should undergo an
aerobic endurance and speed training program that allows them to fulfill the new

FIFA fitness test physical requirements.
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