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Abstract

Background: As a soccer referee or an assistant referee, having perfect visual skills is mandatory, which will help make quick and
accurate decisions in the field of the play and during matches; however, this skill is not well studied among referrers. This study aimed
to assess the visual skills of referees and assistant referees.

Methods: Men’s professional referees and assistant referees working for the Iran football federation were investigated in 2019. The
visual skill investigation consists of the evaluation of static visual acuity, color vision, stereoacuity, intraocular pressure, confrontation
test, and eye anatomical assessment with slit lamp. The statistical analysis was performed using the SPSS software Version 18.

Results: In this study, 159 men’s professional referees and assistant referees with a mean age of 35.52+5.39 were selected. The
results of this study showed that 1.88% of the referees and assistant referees had color blindness dyschromatopsia) and 3.14% of them
needed more follow-up examinations. The mean spherical equivalent of examined eyes was -0.42D in the right eye and -0.16 D in the
left eye.

Conclusion: Our results showed that referees and assistant referees both had some kind of visual skill deficiencies. As visual skills
are among the fundamental skills for success in referees in dynamic sports such as soccer, all of them must undergo visual skill
assessments during the precompetition period to avoid any errors in judgment due to visual disturbances.
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Introduction

Soccer is one of the team sports that involve kicking a
ball with the foot to score a goal (1). In this team sport, the
referee is attentive for at least 90 minutes of the match,
but sometimes the match lasts longer than 120 minutes.
The referee sometimes receives an enormous amount of
information from several senses (2). It is necessary for the
referees to be physical, technically, psychologically, and
visually skill-appropriate to have a good performance dur-
ing the competition. In addition to their skill in mastering
the rules of judgment and physical fitness, referees must
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have a good visual experience, which is highly dependent
on the sense of sight. The ability of a referee to perceive
fast-moving players, in consecutive or simultaneous
movements, depends on the visual awareness, a factor that
may affect the referee’s decision in a variety of situations
(3). According to previous studies, more accurate deci-
sions are made by elite referees, and hence a significant
difference was observed in their visual search behaviors
(4). Additionally, referees should always locate them-
selves in the best position in the field to have the best ob-

1tWhat is “already known” in this topic:
Previous studies have assessment visual skills of expert and
novice athletes; referees' performance has not been addressed.

— What this article adds:
In this study, it was found that referees need a clear vision and

color vision in addition to the appropriate professional
judgment and acceptable physical fitness.
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servation of the play (5). Nowadays, it is known that suit-
able performances in this sport require skill in sensory and
motor skills (6). Therefore, a referee needs a strong visual
memory to make accurate decisions. The referee's judg-
ment of the ball rotation relies on visual resolution ability,
contrast sensitivity, dynamic visual acuity, and coulometer
function to provide the best visual information for pro-
cessing (7).

Depth perception is the most important anticipation skill
in soccer. Besides, visual coincidence anticipation can
provide helpful information in the evaluation of the soccer
referce. Therefore, for an appropriate arbitration, the soc-
cer referees need especial visual skills, such as focusing
and tracking, anticipation timing, eye-hand-foot coordina-
tion, peripheral vision/awareness, and depth perception.

Depth perception is the most important predictive skill
in soccer. Referees adjust the location of the ball during
the match based on their anticipation and relocate them-
selves in the field to have the best sight on the match and
the ball. Soccer is a dynamic sport, with 20 players mov-
ing, so the referee is exposed to a lot of information in one
sight. Therefore, referees must have a strong visual
memory to help them make the correct decision. This
study was designed to evaluate the visual skills and abili-
ties of the soccer referees and assistant referees. There-
fore, the present study aimed to provide a comprehensive
evaluation of visual function in a group of soccer referees
and assistant referees who judge at a professional level.
Currently, there is no vision standard for soccer referees,
and the relationship between a referee’s level of vision
and performance is unclear (8).

Methods

This cross-sectional study was performed in collabora-
tion with the Iran Football Federation with the Farabi Eye
hospital in Tehran in 2019.

The study population included all the referees and assis-
tant referees who were registered in the Football Federa-
tion of Iran for the upcoming soccer league. All of the
referees were men performing at the professional level.
One of the referees was a known case of diabetes and 14
mentioned they had previously underwent eye surgery.

The inclusion criteria were referees and assistant refer-
ees with at least 3 years of judging experience who were
aged 26 to 42 years. A total 159 male soccer referees and
assistant referees 100 referees and 59 assistant referees)
participated in the study. We selected the sample based on
the census. All tests were performed in a single day and
then evaluated by an ophthalmologist and an optometrist;
all tests were also performed in the same day. Informed
consent was obtained from all participants before partici-
pating in this study. This study was approved by the ethi-
cal committee of Tehran University of Medical Sciences
6).

Visual Test

Definitions and Characteristics of the Visual Tests: All
definitions and characteristics of the visual tests are based
on the study by Mohammadi (9). In this study, a range of
visual functions that are considered important in sports
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performance, such as color wision, stercoacuity, visual
acuity, and refraction, were evaluated.

Static Visual Acuity: Static visual acuity SVA) is “the
ability to see a static aim at a fix distance.” (10) We meas-
ured the SVA with the Snellen chart, it is a Quantitative
variable. The fraction result obtained is the reciprocal of
the minimum angle of resolution (11). The evaluation of
the SVA is an essential factor in any vision assessment
because a degraded visual acuity can have a detrimental
effect on many other parts of the visual performance. Re-
duced visual acuity has been shown to affect dynamic
visual acuity, depth perception, and accommodative accu-
racy. The SVA is defined as the resolving power of the
eye, or the ability to discriminate 2 objects as being sepa-
rate when these objects are both static (12). This protocol
offers the following advantages including: 1) maximum
distinction of visual acuity through alphabet-based scor-
ing; 2) increased measurement scope to the highest theo-
retical level i.e., supervision); and 3) application of di-
verse English letters instead of E that decreases the im-
pact of the responding chance (9).

Color Vision: Ability to detect colors based on the
wavelength of light emitted or passing through the object.

Color vision is the ability to distinguish different colors
and is due to the photoreceptors in the retina of the eye,
which is known as cones. The light-sensitive pigments in
these cones enable us to recognize colors (13).

The referees' color vision was tested with the Farns-
worth D-15 color vision test. The test is made up of 15
color samples. The light conditions in this test, which ac-
cording to the International Commission on Illumination
are equal to 30 feet / candles, equivalent to 323 Lux. The
lighting conditions are adjusted with the help of a pho-
tometer.

There was no time limit for people to take this test.
Evaluation of color vision for each person was done bin-
ocularly and in a distance of 50 cm from the person. First,
the correct arrangement of the beads was shown to the
person and after randomly moving all the beads except the
first bead guide bead), he was asked to place the beads in
the box in order according to the color similarity.

Finally, the test results were reported quantitatively
based on the color distortion coefficient criterion (14).

Intraocular Pressure: The fluid pressure inside the eye
is called intraocular pressure IOP). The Goldmann equa-
tion can be used to theoretically determine the IOP.
Goldmann applanation tonometry is currently used as the
clinical gold standard for assessing IOP 11).

Stereopsis: Stereopsis is traditionally considered to be
the threshold measure of how well an individual can inter-
pret binocular disparity as perceived depth by determining
the spatial correlation of points projected onto the retina
(15). This test provides valuable information about the
alignment of both eyes and their ability to perceive spatial
depth; it is a binocular faculty that is achieved through
horizontally disparate images for the right and left eyes of
the same person. Stereco acuity was assessed using the
TNOstereo test with a standard procedure. This test
measures the stereopsis vision from 15-480 s/arc (9).

The Confrontation Test: The confrontation test is an eye
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examination that can detect dysfunction in peripheral vi-
sion (16). Participants were asked to cover their right eye
with their right hand vice versa when testing the opposite
eye). While the examiner was sitting directly in front of
the participants, they turned their gaze toward the eye of
the examiner.

The normal visual field reaches 180°, 160°, and 135° for
the horizontal plan, monocular vision and the vertical
plan, respectively. A moving target should start outside
the usual 180° visual field, and then move slowly to a
more central position until the participant confirms visual-
ization of the target (17).

Refractive Errors: Optical power deviation of the eye to
create a sharp image on the retina). This measurement was
performed with and without cycloplegia. Measuring was
conducted using an i-Trace with Scale Spherical and cy-
lindrical error with axis Diopter) (11).

Statistical Analysis

Statistical analysis was performed using SPSS software
Version 18 SPSS Inc). Data are presented as mean and
standard deviation.

Results

In this study, 195 professional referees and assistant ref-
erees were registered. The mean age of participants was
35.52 + 5.39 years range, 26-42 years and the mean uncor-
rected visual acuity of the right and left eye was 0.97 and
0.98, respectively. Moreover, the visual acuity of at least
one of the eyes was <0.8 in 20 participants. The minimum
visual acuity of the right and left eye was 0.3. The results
of color vision testing showed that there were 3 1.88%)
patients with color blindness. Similar to elite athletes,
85.2% of the referees did not have a color deficiency and
only I referee or 3.7%) required immediate attention. The
slit-lamp examination by the ophthalmologist did not re-
veal any pathology affecting the cornea of participating
referees. The mean IOP measured by the Goldman tonom-
eter was obtained to be 15.01 for the right eye and 14.98
for the left eye. The examination of the crystalline lens did
not reveal any participant having the cataract. Examina-
tion of stereopsis by the TNO Stereo test showed that 156
participants had stereopsis of 40 seconds of arc, while the
stereopsis of 1 referee was revealed to be 50 seconds of
arc and 2 of them to be 60 seconds of arc. As mentioned
earlier, refraction was performed for all participants. The
mean spherical equivalent of examined eyes was —0.42 in
the right eye and —0.16 in the left eye. Of the 318 eyes
examined, 163 51%) were found to be emmetropic, 79
24%) were myopic, and 76 23%) were hyperopic.

Discussion

Basic visual skills play a key role in determining suc-
cess. The visual skill for a referee is an essential skill,
even a more critical skill to be conserved as referees are
frequently required to make judgments. This study aimed
to assess the visual skills of professional soccer referees
and assistant referees. The results revealed that 3 of the
referees and assistant referees were suffering from color

blindness Dyschromatopsia) and 5 people needed to do
further follow- up and more detailed eye examination.

Ghasemi et al reported that expert referees are able to
make more relevant decision information from the same
visual field than the novice referees (18). It seems that
paying more attention to the soccer referees’ visual skills
is crucial in improving their level (19).

According to Mallo J et al study, the error percentage
for the referees was 14% (20). Moreover, the risk of mak-
ing incorrect decisions was decreased whenever the assis-
tant referees observed the offside situations from an angle
between 46° and 60° (7). No considerable effect was ob-
served on the correct and incorrect decisions in the dis-
tance of the assistant referee to the offside line (21, 22).
The results of the SVA test showed that most of the refer-
ees performed average according to the norms.

The results of color vision testing showed that there
were 31.88%) participants with color blindness.

Previous studies have shown that 8% of men and 0.64%
of women have a color anomaly with red-green abnormal-
ities, which is the most common problem (23). To decide
whether a lack of color discrimination may impede the
athlete's performance or not, the nature of sport should be
taken into account (24). Soccer is a visually demanding
sport that requires a high degree of visuomotor skills (25,
26). Soccer referees and assistant referees with abnormal
color vision may be at a disadvantage because of dimin-
ished color contrast between the player clothes and green
grass. Because of the importance of color vision in refer-
ees, given the fact that the soccer field is green, and in the
case of red or green jerseys, it can lead to arbitrary mis-
takes(18) (27, 28). The study by Buys and Ferreira indi-
cated that most of the athletes 79.9%) did not have a color
deficiency (24).

Judgments of depth and distance are visual demands of
virtually all sports that involve target or competitor
movement. More than half of the athletes 52.5%) achieved
the maximum score for stereopsis, which indicates that
elite athletes do have excellent stercopsis (24, 29). Stere-
opsis is an important area of visual ability for referees, as
it makes positioning and identification of player's posi-
tions to each other more accurately (30). A debate, how-
ever, is continuing regarding stereopsis and whether it can
be improved through training; stereopsis will not improve
by training, only depth perception may improve (31).
However, there is debate about the role of training on the
improvement of stereopsis. It has been reported that the
depth perception can be improwved through practice.

Examination and evaluation of the refractive state of
referees is an important part of assessing their visual acui-
ty. Refractive errors may lead to an error in the decision of
the referees (9, 26). It seems that this finding cannot be
extended to soccer referees, in which distance vision is of
high importance. Correction of minor refractive errors is
important in the correction of blurred vision at distances
and achievement of maximum visual acuity (32). The de-
tection of movement is considered as one of the main
functions of the ambient system (33). Therefore, in refer-
eeing, a referee must have a broad environmental vision to
monitor all the elements in the field, such as players, balls,
http://mjiri.iums.ac.ir
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and assistants. For instance, in the scene of a corner kick,
for detecting fouls), the ball for tracking it to the goal),
and an assistant for detecting off-sides). It can be found
that a higher level of visual perception in athletes is highly
associated with the recognition of speed and responsive-
ness to stimuli than the functioning of the visual system in
the peripheral field. However, some studies reported that
sport disciplines that require multiple stimuli involvement
of visual perception can improve peripheral vision (34).
Different color lights were used for determining peripheral
sensitivity. The results showed that these elite athletes had
a significantly wider field of vision than novice athletes
with regard to white and yellow color (35).

Time is considered as the most limiting factor in soccer
refereeing. In this regard, time management is very im-
portant in all situations because of the fact that the referee
must make decisions within seconds. For this reason, high
skill plays a key role in the speed of recognition, and
hence may help them make a suitable decision in subtle
scenes (35). It seems that paying more attention to the
performance of soccer referees’ visual skills is crucial in
improving their level.

Therefore, establishing clinically proven norms for the
several skills is considered as an critical factor in the visu-
al improvement discussion (36). These evolutions have
both influenced the player’s involved helped expert refer-
ees who are under stress to perform and make the correct
judgments. Soccer requires the referees to move efficient-
ly at a suitable distance from the action for 90 minutes and
to be able to make smart calculated decisions based on the
rules of the game. It is also vital to identify which skills
are more important in the overall performance of these
referees. In this regard, any abnormality could affect vi-
sion performance, leading to incorrect decisions. Elite
referees have learned to recognize relevant from less-
relevant information. Findings have implications for the
development of perceptual training programs for sports
officials.

The limitation of this study was attributed to the design,
which does not allow us to determine the focusing, and
tracking, anticipation timing, eye-hand-foot coordination,
peripheral vision/awareness, and depth perception.

Conclusion

Referees need a clear vision and color vision in addition
to the appropriate professional judgment and acceptable
physical fitness. Therefore, considering the importance of
vision in referees, the importance of periodic visual exam-
inations, and visual behaviors of soccer referees during the
assessment of foul play situations is recommended.
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