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Abstract

The role of soccer referee requires physical preparation
and body composition that meet the physical demands of
the sport. In this sense, as soccer is becoming increasingly
demanding every day, referees must be able to meet these
new challenges. This study describes the anthropometric
profile and physical condition of Colombian soccer referees
in order to design training plans based on scientific and
methodological criteria. For this, nine soccer referees aged
23.3 + 5.04 years participated in a non-experimental study
that was descriptive in nature and followed a quantitative
approach. Body mass index, body fat percentage, muscle
mass and physical condition were analyzed using physical
tests proposed by FIFA (6x40 m, yo-yo, CODA, 5x30
acceleration and ARIET). Results are expressed as means,
standard deviations, and minimum and maximum values.
Findings show that a body mass index of 22.19 + 2.58
corresponded to a normal score. Somatochart outcomes
reveal the group to be meso-endomorphs with a fat mass
of 11.8 £ 1.8 and a muscle mass of 38.19 + 3.06. Tests
revealed referees to be, generally, in excellent physical
condition, with the exception of the dynamic yo-yo test.

Keywords: Referees, anthropometric profile, physical
fitness, La Guajira referees.

Resumen

El papel del arbitro de futbol exige de una preparacion fi-
sica y composicion corporal acordes con las exigencias fi-
sicas del deporte. Por ello, asi como el futbol cada dia es
mas exigente, los arbitros deben estar en condiciones de
dar respuestas a las mismas. Este estudio describe el perfil
antropométrico y la condicién fisica de arbitros de futbol
colombianos para establecer planes de entrenamiento con
criterio cientifico y metodolégico. Para ello, participaron
nueve arbitros de futbol con 23.3 £ 5.04 afios, se selecciond
un estudio no experimental de tipo descriptivo con enfo-
gue cuantitativo. Se analizaron el indice de masa corporal,
porcentaje de masa grasa, masa muscular y la condicién
fisica con las pruebas fisicas propuestas por la FIFA (6x40
m, yo-yo, Coda, aceleracion 5x30 y Ariet). Los resultados se
expresan en media, desviacion estandar, valores minimos
y maximos. Los hallazgos evidencian un indice de masa
corporal de 22.19 + 2.58 para una calificacién normal, los
resultados de la somatocarta ubican al grupo como meso-
endomorfos con una masa grasa de 11.8 + 1.8 y de masa
muscular de 38.19 + 3.06. La condicién fisica de los arbi-
tros se encuentra en condiciones excelentes, excepto en la
prueba yo-yo dindmico.

Palabras clave: Arbitros, perfil antropométrico, apti-
tud fisica, arbitros guajira.
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Introduction

The evolution of soccer has led to the modern brand
of soccer watched in the present day. This is reflected
every day on the pitch where, accompanied with an
array of technology, players with extensive physical
abilities compete, demonstrating that engagement in
this sport places ever increasing demands and requires
ever increasing discipline. The aforementioned is easily
corroborated. National and international competitions
exhibit that “contemporary players take on multifunctional
roles given that, during a match, they tackle both offensive
and defensive situations and contribute to the actions of
their teammates in other playing positions” (Gonzalez,
2014, p. 1). Thus, this situation brings with it the need for
a physical preparation that meets the demands presented
on the field of play, such as short-duration sprints, high-
intensity runs, jumps, duels, changes of direction and
standing episodes, with average play intensity ranging
from 80 to 90% of maximum heart rate (HRmax), (Saeidi,
2017, cited in Vasquez et al., 2021, p. 216)

Seen in another way, soccer as a spectacle sport has
always been subject to compliance with regulations on
the field of play. Further, players must adhere to these
regulations under the direction of referees who are
responsible for supervising the application of the rules
of the game during matches (Castagna & D'Ottavio,
2001). As part of the arbitration exercise, “every week,
approximately 1.3 million referees worldwide participate
in soccer matches to regulate and control compliance with
the rules of the game” (Yanci, 2014, p. 337). Nevertheless,
to meet the demands of refereeing, strong physical
preparation, in addition to psychological and theoretical
training, is essential to handle the different situations that
arise on the pitch.

Various authors (Barbero et al.,, 2012; Castillo et al.,
2015; Mallo, 2006; Rivera & Naranjo, 2016) agree on
the importance of the role of referees on the pitch,
acknowledging that they must be in an optimal physical
condition to be able to make displacements, change
direction, sprint and be as close as possible to the different
actions that occur on the pitch. According to Mellalieu
et al. (2006) and Mufioz and Castillo (2020), it should be
noted that “soccer referees are a fundamental piece in the
correct performance of the competition, which has led to
the interest of the scientific community in recent decades”
(Cited in Mufioz et al., 2022, p. 42)

Further, several authors (Palma, 2014; Vacacela &
Moscoso, 2021) agree that, in addition to good physical
preparation, soccer referees should consider body
composition as a crucial variable pertaining to their
preparation. Besides, it is acknowledged that, as a result of
engaging in such a demanding exercise, referees are valued
as athletes or, even, as another player, since they spend a
lot of time preparing their bodies to withstand great efforts
during short periods (Bustamante, 2014).
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From this perspective, Kinanthropometry is defined as
the use of measurements in the study of the size, shape,
proportionality, composition and maturation of the human
body, all of which may vary as a function of growth, physical
activity and nutritional stage (Ross, 1991). Thus, the study,
application and development of Kinanthropometry are
not typical of a single scientific discipline. Instead, it
involves knowledge of various areas that use the tools of
Kinanthropometry given their usefulness in areas such
as the evaluation of nutritional status, management and
evaluation of sports training, study and analysis of the
somatochart, and study of body proportionality (Riaza et
al., 1993).

Likewise, the anthropometric characteristics of
individuals reflect their shape, proportionality and body
composition (Quintana, 2005). Thus, evaluation of the five
body components or fractionation of human body mass
(Kerr et al., 2007), together with somatotype assessments
(Carter, 2007), allow for more in-depth understanding
of individuals and, consequently, better selection
and orientation of athletes in the search for optimal
performance (Herrero et al., 2009, cited in Clavijo et al.,
2016, p. 630).

In this sense, the measurement of anthropometric
variables can favor better targeting or planning when
it comes to physical training (Herdy et al., 2016, cited in
Vacacela & Moscoso, 2021, p. 673). For this reason, the
present research aims to examine the fat percentage,
muscle mass and physical condition of soccer referees in
La Guajira. The purpose of this is to design training plans
based on scientific criteria that are more in line with the
demands of the arbitration exercise.

Methodology

The present research is descriptive, non-experimental
and quantitative in nature. The study was conducted
with soccer referees from the department of La Guajira,
Colombia. All referees were categorized by the Colombian
professional soccer arbitration commission as B or C level
referees. The sample consisted of nine referees with an
average age of 23.67 + 5.12 years, of which 22.2% were full
referees and 77.8% were assistants (Table 1). The sample
was selected intentionally in line with criteria established by
Castro (2003) who states that “if the population corresponds
to fewer than fifty (50) individuals, the population and the
sample are the same”.

Information was collected in line with International
Society for the Advancement of the Kinanthropometry
(ISAK) protocols by a certified Level 2 anthropometrist.
Likewise, data collection was supported by an ISAK level
1 certified assistant, who helped the evaluator to record
variables in an electronic spreadsheet. Average technical
measurement error for the evaluated variables was
1%. With regards to the fitness tests proposed by the
International Football Federation and Associates (FIFA),
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the referees’ personal coaches administered all tests.
Anthropometric measurements and the evaluation of the
physical condition were carried out in a sports hall. The two
types of tests were performed on two different days.

Body mass index was calculated as the ratio of weight/
height? (kg/m?). In order to establish this variable, objectively
establishedvalues measuredfromabioimpedancecalibrated
scale were used (Carvajal et al., 2018) (Full body sensor,
body composition monitor and scale with standardized dry
wall millimeter: model BC-585F, Fitscan). Adipose tissue
percentage was calculated from skinfold measurements
(Sanchez et al., 2014). For fat mass percentage, a Slim Guide
fold calibrator was used, with an accuracy of 0.5 mm. The
formula proposed by Yuhasz (cited by Alba, 2005) was
applied to calculate outcomes, where [0.1051 x X kinfolds] +
2.585. Muscle mass percentage calculations were estimated
from the sum of perimeters (relaxed arm, forearms, thorax,
thigh and leg), for which, the following calculation was used:
% MM = [(mass kg x 100/weight kg)].

With regards to somatotype, possible classifications
have been outlined by Carter (2002). These corresponded
to a previously developed somatochart, as proposed by
Carter and Health (1990), in which relevant coordinates
are calculated, plotted and perused to establish the extent
of the endomorphic, mesomorphic and ectomorphic
components. In this sense, somatotype refers to the
general shape or appearance of individuals, with genetic
factors playing a central role. It is determined by the
amount of muscle and fat found in the body, in addition
to the linearity of the different body parts. Accordingly, it
is calculated from measures of adiposity, muscle mass and
bone mass, whilst also considering height and weight at the
time of calculation (Arias, 2019).

Finally, tests proposed by the International Football
Federation and Associates for assessing the physical
condition of referees and assistant referees were
administered (change of direction [CODA], 5x30 repeated
sprint ability, intermittent endurance [ARIET], 6x40 m
repeated sprint ability, intermittent yo-yo level I).

All data were statistically analyzed using the statistical
software SPSS, version 25. Descriptive analysis was
conducted in order to calculate means, standard deviations
and frequencies for all studied variables. Finally, the
participation of all referees was voluntary. All participants
were informed of the research objectives and provided
written informed consentin accordance with the guidelines
set out in the Declaration of Helsinki (2013). The study was
reviewed and approved by the Ethics Committee of the
University of La Guajira.

Results

Anthropometric profile

Outcomes presented in Table 1 pertain to data collected
regarding the age, weight, height and body mass index of
participating soccer referees from La Guajira. As can be
observed, the group under study had an average age of
23.67 £ 5.12 years. In addition, average weight was 63.70 +
9.66 kg, with a maximum weight of 75 kg and a minimum
weight of 48 kg. With regards to height, an average
measurement of 167.33 + 5.32 cm was produced, whilst
body mass index was 22.19 + 2.58, with a minimum value
of 17.6 and a maximum value of 25.7. This meant that the
present group, in general, could be classified as having a
healthy body mass index.

Table 1. Age, height, weight, BMI

Age Weight (kg) Height (cm) BMI

Mean 23.67 63.70 167.33 22.19
Std. Dev 5.12 9.66 5.32 2.58
Minimum 16 48 158 17.6
Maximum 30 75 174 25.7

Legend: BMI = body mass index; Std. Dev = standard deviation.

Sociodemographic characteristics are presented in
Table 2. With regards to sex, it can be observed that 88.9%
belonged to the male sexand 11.1% belonged to the female
sex. Likewise, 100% of referees were undertaking or had
already completed university studies. Turning attention to

function on the field of play, 22.2% acted as main referees,
whilst 77.8% were assistant referees. In addition, 22.2%
belonged to socioeconomic stratum Ill and another 77.8%
belonged to stratum Il.

Table 2. Sociodemographic characteristics

Gender % Studies % Role % Stratum %
Male 88.9 University 100 Fullreferee 222 I 77.8
Female 11.1 Assistant 77.8 1] 22.2
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Review of data gathered to measure the body mass
index of soccer referees from the department of La Guajira,
reveals that 11.1% are underweight, whilst 66.7% have an

average weight and 22.2% have type | obesity, according to
the classification of the World Health Organization (WHO).

Table 3. Body mass index

BMI (kg/m? Classification %
Mean 22.19 Underweight 1.1
Std. Dev 2.58 Normal 66.7
Minimum 17.6 Type | obesity 22.2
Maximum 25.7

Turning attention to body shape data, the somatotype of
the sample under study was classified by averaging relevant
outcomes (Table 4). From this, outcomes produced for the
studied group were plotted on a somatochart. From this, it

could be seen that an average of 4.19 + 1.18 individuals are
classified as being meso-morphic, with 4.03 + 0.72 being
endo-morphic and 2.36 + 1.23 being ecto-morphic.

Table 4. Somatotype

Endomorph Mesomorph Ectomorph
Mean 4.03 4.19 2.36
Std. Dev 0.72 1.18 1.23
Minimum 3.0 2.5 1.0
Maximum 5.0 5.8 4.7
Legend: Std. Dev = standard deviation.
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Figure 1. Somatochart for full and assistant referees

From examination of the outcomes presented in Table
5, it can be inferred that the referees under study had an
average fat mass of 11.8% + 1.8%. In this sense, the lowest

fat mass recorded in the present study was 9.4%, whilst the
highest was 14.8%.

Table 5. Fat and muscle mass

Fat mass Muscle mass
% %
Mean 11.8 38.19
Std. Dev 1.8 3.06
Minimum 9.4 32.91
Maximum 14.8 43.21

Legend: Std. Dev = standard deviation.
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Finally, with regards to outcomes from this section,
outcomes pertaining to muscle mass in participating soccer
referees from the department of La Guajira revealed
an average of 38.19% * 3.06%. Within this category, the
minimum value found was 32.91%, whilst the maximum
was 43.21%.

Physical condition

In order to examine the physical condition of
participating soccer referees from La Guajira, physical
tests recommended by the International Federation of
Football and Associates (FIFA) were administered. It is
important to bear in mind that these tests are carried
out semiannually in order to track the physical condition
of referees throughout the country. They are deemed

essential given that a referee’s physical condition will be a
huge factor, alongside their performance during matches,
in them being requested to officiate at any of the various
national tournaments.

In consideration of that discussed above, physical
condition plays a significant role in refereeing. When a
referee obtains a good rating following their performance
during a match, they are attributed points which increase
their likelihood of being called to officiate future matches
during the season. Assistant referees are evaluated using
different physical tests to those administered to full
referees in order for tests to better target the functions
performed on the pitch.

Table 6. Assistant referees - physical condition

CODA (11 Sec)

Sprint (5x30 m)

Ariet (shuttles) Ariet (meters)

Mean 9.47 4.23
Std. Dev 0.24 0.17
Maximum 9.88 4.48
Minimum 9.22 3.99

14.88 1141.67
0.94 258
16.4 1495
13.5 715

Legend: Std. Dev = standard deviation.

CODA test outcomes, which seeks to evaluate power,
explosive force and the ability to change direction in
assistant referees, produced an average speed of 9.47
+ 0.24 sec within the group as a whole. As seen in Table
7, participating assistant referees performed excellently,
with balanced outcomes also being demonstrated via the
standard deviation. Specifically, only 0.24 sec differentiated
the best and worst performers. Further, it is also worthy to
mention that the maximum time required by a Colombian
soccer assistant referee to complete this test was 11 sec.

Turning attention to the sprint ability test (5x30), which
aims to measure assistant referees’ ability to perform
repeated sprints against the clock, an average speed of

4.23 + 0.17 sec was produced. This outcome is considered
as a function of standards set by the Colombian arbitration
commission, which allows a maximum time of 5.10 sec.
Thus, it can be inferred that those evaluated have excellent
sprint ability.

Likewise, the Ariet test or intermittent resistance test
shows, in general, that assistant referees have a below
expected level (Table 6). Participants completed an average
of 14.88 shuttles, covering a total of 1141 m. From this,
performance of the present group as a whole is classified
as average. More specifically, the performance of 44%
of participating assistant referees could be classified as
excellent, 44.4% as fair and 11.1% as bad.

Table 7. Full referees - physical condition

6x40 m Dynamic Yo-Yo (rr\:l?l:g?nr:i):\)
Mean 5.31 15.2 43.85
Std. Dev 0.16 0.93 2.02
Maximum 5.47 15.6 44.8
Minimum 5.07 133 39.76

Legend: Vo2 Max = maximum oxygen uptake; Std. Dev = standard deviation.

With regards to the tests administered to main referees
(Table 7), repeated sprint (4x40 m) was measured first,
producing an overall mean group time of 5.31 + 0.16
sec. The time limit set by the arbitration committee to be
classified as eligible to receive a call at national level is 6.10
sec. Thus, from this outcome it can be inferred that full

referees from the department of La Guajira are in excellent
physical condition.

The dynamic yo-yo or intermittent resistance test for
full referees seeks, in addition to measuring ability to
recover from intermittent progressive efforts, to measure
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displacement with the aim being to travel as much as
possible. On average, the group completed 15.2 + 0.93
shuttles, covering adistance of 840 m. In addition, maximum
oxygen consumption (VO? max) was also measured in full
referees, producing an average of 43.85 + 0.02 ml/kg/min.

When analyzing the results obtained by full referees in
this test, we can show that they covered an average total
distance of 973 m, a distance that corresponds to 15.5
shuttles and would earn them an average rating. The
arbitration commission recommends that referees be able
to complete 18.5 shuttles (1920 m). However, when looking
in more detail, 83.3% of participating referees obtained a
fair rating, whilst 16.7% obtained a poor rating.

Discussion

Following an examination of the outcomes, a number of
inferences can be made. The present study was conducted
with a sample with an average age of 23.3 + 5.04 years,
being younger than the sample of Brazilian referees (37.6
+ 4.2 years) recruited by Da Silva et al. (2012) and similar
to the sample of Colombian (24.7 + 3.5 years) and Mexican
(24.28 + 3.52 years) officials recruited by Palma (2014)
Lopez et al. (2021), respectively.

With regards to the body mass index classifications given
to the referees evaluated in the present study, an average
value of 22.19 + 2.58 was produced. This is lower than that
found in studies carried out by Palma (2014) (23.42 + 2.12);
Castillo et al. (2019) (22.8 + 1.4); Vacacela and Moscoso
(2021) (23.76 £ 1.26); and Lopez et al. (2021) (24.04 + 2.88).

In consideration of the somatotype classification of
participating soccer referees from La Guajira, overall
outcomes define 44.4% as meso-endomorphs (4.19 £ 1.08).
This is in accordance with outcomes reported by authors
such as Da Silva et al. (2012) in Brazilian officials (4.0 + 1.4
and 4.0 £ 0.8) and Lopez et al. (2021) in Uruguayan referees
(4.1 £ 1.13). It could also be seen that 33% of the sample
corresponded to an average somatotype score of 4.03 +
0.72, leading them to be classified as endo-mesomorphs.
This is in accordance with classification outcomes reported
by Palma (2014) who revealed values of 4.2 + 1.2. Finally,
11.1% were classified as ecto-endomorphs (2.36 + 1.26),
with this finding not being similar to any previously
reported outcome. Table 4 presents sample distribution
according to somatotype.

When examining outcomes pertaining to the fat mass
percentage of examined referees, values higher than those
reported in previously conducted studies emerged (Casajus
& Castagna, 2007). On the other hand, the group average
was 11.8 + 1.8, with this being lower than those reported
by authors such as Fernandez et al. (2008); Da Silva et al.
(2012); Palma (2014); Yanci et al. (2014); Castillo et al. (2019);
Lopez et al. (2021); and Vacacela and Moscoso (2021).

Further, muscle mass outcomes pertaining to soccer
referees from the department of La Guajira revealed

an average muscle mass of 38.19% + 3.06%. Within this
analyzed group, the lowest muscle mass was found to be
32.91%, whilst 43.21% was found to be the highest muscle
mass. Of the studies reviewed, Da Silva et al. (2012) found
a higher muscle mass than that reported for officials in the
present study, with an average of 42.4% in full referees.

Likewise, physical condition outcomes were positive
an indicated a high performance level in soccer referees
from La Guajira. Of all of the tests carried out with full
referees and assistant referees (Table 6 and Table 7),
the test that produced the least favorable outcomes
was the yoyo-dynamic test which is administered only to
full referees. Further, VO?max was calculated from data
produced from this test, suggesting that participating
referees had an average VO?max of 43.85 + 2.02 ml/kg/
min. This outcome is lower than that produced in studies
conducted by Casajus and Castagna (2007) and Yancy et
al. (2014) with Spanish referees, however, it is similar to
findings reported by Castagna and D'Ottavio (2001) and
Krustrup and Bangsbo (2001).

In this sense, data collected from full referees show
that 83.3% and 16.7% have good and moderate maximum
oxygenic capacity, respectively.

Conclusions

The anthropometric profile, including variables such as
weight-height ratio, body composition and somatotype
is considered to provide relevant information about the
human body and its characteristics. However, it is essential
to remember that there are other variables to consider
when assessing a soccer referee and deciding whether
they are capable of adequately performing their function
(Palma, 2014).

From this perspective, the present study reveals that
soccer referees from La Guajira have a body mass index,
fat mass, muscle mass and physical condition that are
similar to or below that seen in work carried out by authors
mentioned above. This denotes the variety of somatotype
profiles found in different regions of the world, where the
role and importance of the performance of soccer referees
has become a matter of serious interest.

Thus, it is necessary to conduct more studies related to
the assessment of the different capacities and conditions
in soccer referees. Such research would facilitate further
comparisons and more in-depth understanding of
variables related to the improvement of performance in all
of the settings in which they work. From this, it would also
be possible to propose more informed preparation plans
based on scientific and methodological criteria.

Finally, it is worth mentioning that the emergence of
different outcomes in comparison to previously conducted
studies may be related to the fact that referees from La
Guajira are typically younger and less experienced at
officiating than the referees recruited to the other studies
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mentioned here. Another factor may be the different
protocols followed by the administered tests.
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