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Medical, morphological and functional aspects
of Greek football referees
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Objective. The aim of the study was to investigate state of health,
morphological and fanctional profile of foothall referees (Rs).
Experimental design. A prevalence study.

Participants. 188 Greek active male Rs of A, B, C and D foot-
ball divisions have been evaluated.

Measures. Standard clinical-instrumental and anthropometric
methods were used. Appropriate functional tests were used
for evaluation of visual performance, physical condition and
mental ability.

Results. Mean age, height, weight, and BMI were 36.3+x4.5
years, 177.4+5.7 cm, 81.6+7.8 kg, and 25.9+2.1 kg'm-2 respec-
tively. 64% and 6% were overweight and obese respectively. In
27.2% resting blood pressure exceeded upper normat limits.
Active (41.5%) and former smokers (17.0%) were identified.
Yisual acuity and colour discrimination were defective in 2.4%
and 0.7 % respectively. Stereo depth perception deficiently in
7.1% . Compared to international standards, Rs’ mean scores
in the 6 physical condition field tests were found satisfactory.
All Rs were found efficient in the agility test, two-thirds in the
maximal and prolonged speed tests and half of them in the
endurance test. Relatively more Rs of A and B divisions were
found fit as compared to Rs of C and D divisions. Average I}
score was 112.3:+11.1, while about 90% and 34% of the Rs’ 1Q
score was =100 and 2120 respectively.

Conclusions. Average male Greek football R is an apparently
healthy, young to middle aged, rather overweight, and function-
ally efficient. The great majority of Rs of A and B divisions
appear better trained and somewhat better functional than Rs
of C and D divisions.

KEY wORDS: Football referee - Health status - Sports medicine.

he referee (R), assisted by two linesmen (assistant
referees), has the authority, granted to him, to offi-

Address reprint requests to: G. P. Rontoyannis, Heltenic Sports Research
Insttute, 37 Kifissias Ave., 151 23 Athens (Greece).

208

THE JOURNAL OF SPORTS MEDICINE AND PHYSICAL FITNESS

From the Hellenic Sports Research Institute, Athens, Greece

ciate each football game. This is accomplished by
supervising and judging the action of the players and
implementing the penalties to the violating athletes,
according to the laws and regulations of the game, as
they have been described by FIFA.! His ultimate goal
is the “enhancement of the game for both players and
spectators™.2

Supervision of the game necessitates the R to be as
close as possible where the ball is played, trying to
reach the best observation point and angle of vision, and
impartially assess any situation,? in spite of the fact
that he is under physical and psychological pressures.

Scientific interest regarding football is vivid, par-
ticularly during the last decades. This is almost exclu-
sively concerning the players, whose physiological
and psychological status, as well as performance and
sport-related injuries have been studied extensive-
ly.4-20

Despite the importance of R’s role in a match-play,
very little attention, as far as we know, has been paid
to the study of the R’s profile.

The aim of the study was to conduct a medical, mor-
phological, and functional evaluation and assessment
of active football Greek Rs. In additien to propose
possible means and methods of improvement of their
performance.
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Materials and methods

The whole body of Greek football Rs living in North-
ern Greece, has been evaluated medically, morpho-
logically and functionally in July 1992, This body
consists of one hundred and eighty eight males and
represents about 35% of the total number of active
male Greek Rs. All Rs have served in the previous
season in the nation-wide football divisions.

Medical examination and the morphological and func-
ttona: evaluation of the Rs took place post-prandially in
the hours between 8:30 to 13:00 and 15:00 to 21:00.

A) Medical examination was based on:

1} a carefully taken history and a thorough physical
examination, particularly of the cardiovascular system;

2) measurement(s) of arterial blood pressure (BP) in
the reclining position, using a mercury manometer
with a standard cuff width 12.5 cm on the right arm.
When first measurement exceeded 140/90 mmHg, two
more measurements were taken with 1-min interval
and the higher value was recorded. Each R had a 10-
min rest before the blood pressure measurement. A
measurement $140/90 mmHg was considered nor-
mal. Values of 140-159/90-94 mmHg and =160/95
mmHg indicated borderline hypertension, and hyper-
tensive limits respectively;2!

3) a 12 lead resting clectrocardiogram (ECG) for
diagnostic purposes. In case coronary heart disease
wasg suspected, an exercise testing was conducted. For
diagnosis of left ventricular hypertrophy (LVH) the
“Este’s criteria” 22 were used. Five points were neces-
sary for diagnosis of LVH, while with 4 points LVH
was probable;

4) a diagnostic echocardiography in those cases,
where a murmur over chest was heard and,

5) evaluation ol certain risk factors for developing
coronary heart disease (CHD), such as: age above 30
years, BMI higher than 24.9 kg-m-2 (see below), smok-
ing habits, resting blood pressure above 140/90 mmHg
and LVH.

B) Morphological evaluation was based on height
and body weight measurements. Height and weight
were measured with an approximation ot 0.5 cm and
0.5 kg respectively. Body mass index (BMI) was then
calculated. Subjects wore a light dress and no shoes.
Body fatness was estimated in 122 of the above sub-
jects two years later (summer 1994). A Harpenden
skinfold caliper was used for measurement of sub-
scapular and thigh skinfolds. Body fatness was estimat-
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ed using Sloan’s equation.?? Estimation of body fatness
was made for indicative purposes only.

C) Functional evaluation was based on the assess-
ment of their visual, intelligence and physical condi-
tioning performance scores.

For visual performance assessment an electronic
Titmus Vision Tester was used, according to
manufacturer’s instructions.?* Far point (~6 m) acuity
for both eyes, stereo depth perception (stereopsis) and
colour discrimination were tested. We assume inabil-
ity of colour discrimination it the subject under con-
trol failed to read correctly five out of six numbers.

Mental ability was cvaluated using the intetligent
quetient (IQ). Standard progressive matrices, prepared
by Raven ?> were used for IQ evaluation.

Physical conditioning assessment was based on a
series of field tests suggested in 1989 by FIFA.2¢
According to these suggestions Rs have to be tested
in: a shuttle race 410 m™* - agility, a 200 m race-pro-
longed speed, a 50 m race-speed, another 200 m race
and 50 m race and finally a Cooper 12-min run for dis-
tance-endurance. All subjects tested had to complete
those tests in a two hours period, in a morning or after-
noon session, and in the order mentioned above. An
outdoors tartan-surfaced 400 m track for all run tests was
used. Sufficient recovery time between tests was pro-
vided by five experienced physical education teach-
ers, who were also working as time keepers. Criteria of
fitness used were those suggested recently by FIFA 27

Statistical analysis was carried out using a SPSS
software package. Analysis of variance (ANOVA) and
correlation of all variables among the subgroups of
Rs were carried out.

Results

Mean age, height, body weight, and BMI of the Rs
examined are given in Table 1.

Mean age of all Rs was 36.3+4.5 vears (range 24-46
years). 93.6%, 71.3% and 23.4% of them exceeded
the 30, 35 and 40 years of age respectively.

Average R of division A was about 3 to 4 years old-
er than average R of all other divisions.

Mean height, weight and BMI of all Rs were
177.4x5.7 cm, 81.6+7.8 kg and 25.9+2.1 kg-m2 respec-
tively. Mean body fatness of the 122 subjects examined
in 1994 was found 16.7£4.5% of their body weight,

*Since 1995 the 4x10 m shuttle race was omitted.
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TaBLE [.—Age and morphological characteristics of the Rs evalua-
ted, classified by division (X£8D).

_— , Age Height Weight BMI
Pivision N years) (cmn) (ke) (kgon)
A IS 39337 1775448 835448 265211
B 37 364391 1792:54  §12+7.8  253+1.81
C 76 354402 177354  §10+7.8 26,1221
D 60 366+48 17654611  809+8.3 259424
Total 188  363+44  1774:57 816278 259421

Ager 1. AB p0.05, 2. A-Cp<00GL, 3. A-D p<0.05. Height: 1. B-D p<0.05. BML:
1. A-B p<0.05, 2. B-C p<(.05.

TaBLE IL.—Average IQ score (£SD) of soccer referees (Rs} and per-
centages of Rs with IQ score 2110, by division.

Division Rs [Q score 21 H}Rs %
A 116.0+9.9 93.3
B 114.0+9.9 75.0
C 111.8210.8 737
D 112.5+11.4 763
Total 112.5£11.07

which was unchanged in the 1992 and 1994 examina-
tion {80.8+8 kg vs 80.7+7 .4 kg respectively - N.S.). No
differences were found among Rs of the various divi-
sions for weight, BMI and body fatness. Normal BMI
was found in almost 30% of all Rs. Overweighted (25-
29.9 kg-m-2) were found 64% and obese (30-39.9 kg-m-
2} 6% of all Rs.

Although the majority of all Rs were found clinical-
ly healthy, the following findings are interesting and
worth to be mentioned;

1)in 27.2% of all Rs resting blood pressure exceed-

ed the upper normal limits. In 9.5% of all Rs blood
pressure exceeded the 160/95 mmHg;

2y 41.5% and 17.0% of all Rs were not cigaretie
smokers and former smokers, respectively. From the
active smokers 25.5%, 10.6% and 5.3% of all Rs smoke
1 to 19, 20 and more than 20 cig./day respectively;

3) an innocent systolic ejection murmur, of intensity
1-3/6, over chest was audible in 16 cases (8.5%).
Echocardiographic examination disclosed normal heart
structure in all cases;

4y1in 3 subjects, suspected for coronary heart disease,
stress testing was normal, while 5 subjects exhibited
venous varicoses, in the lower limbs, of no clinical
importance.

From the ECG study it was found that:

1) basic cardiac rhythm was sinus in all Rs and mean
resting heart rate was 70£12 b-min-';

23} in two cases P-R segment exceeded 0.20 s
{(x=0.1620.03 s) and from 31 cases with RBBB pattern
{16.5%), in only one case RBBB was complete. Mean
Q-T segment was 0.37+0.02 s. Repolarization abnor-
malities were found in 2 cases, and mean AQRS and
AP were 40.8+31.2° and 46.9x13.1° respectively. LVH
was detected in one case and probable hypertrophy in
four others.

Only 2.6% of those aged less than 30 years were
not exposed to risk factors for developing CHD. To
1, 2, 3 or 4 risk factors were exposed 17.7%, 38.5%,
34.4% and 7.8% of all Rs respectively.

Functional profile of the Rs examined is presented
in Tables IT and TH. Mean average 1Q) values are shown
in Table II. Almost 90% of all Rs have had IQ value
=100, while one third had 120-130 scores. Relatively
higher percentage (93.3%) of 1Q scores =110 was

TABLE IIL.—Mean average scores (£SD) in each of the six consecutive fitness tests, in which soccer refeeres (Rs), divided by division, were
tested. Percentages shows Rs with equal or better scores than the limiting of fitness scores suggested by FIFA.

4x10 m Shuitle 50 m 200m 50m 200 m 12 minute run
Division race (sec) race (sec) race (sec) race (sec) race (sec) (m)
F1.5 sec* 3 32 sec T 7.5 sec % 32 sec* % 7.5 sec® % 2700m** %

A 10.1£0.4 100 30.2+1.1 933 7.3+£0.3 86.7 30.8+1.2 86.7 7.4+0.2 80 2778.7x128.9 806.7

B 10.2+0.3 100 30.6x1.8 757 7.4+0.3 78.4 31.2+1.5 72.9 7.5+£1.0 70.2 2792.5+176.0 70.2

C 10.3£03.3 100 31.5x1.613 711 7.51+0.3 73.7 32.0x1.4145 566 7.520.32 658 2706.6+165.0 35.0

D 10.3+0.3 100 31.6£1.8 70.0 7.5+0.4 65.0 32.6x1.7 450 7.6+0.4 55.0 267071677 41.7
Total 10.25+0.3 31.2+1.7 7.45+0.3 31.541.6 7.5+0.3 3719.2+171.6

*FIFA's 1994 suggested upper limits of fitness; **FIFA 's 1994 suggested lower limit of fitness. 1. p<0.01 between A and C, 2. p<0.05 between A and C, 3. p<0.05

between B and C, 4. p<(.01 between B and C and 5. p<G.05 between B and D.
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found in the Rs of A division. However, no statisti-
cally significant differences were observed amongst the
four groups of Rs studied.

Physical fitness scores are shown in Table TI1. All Rs
tested showed better scores than the minimum scores
suggested by FIFA in the 4x10 m race. Mean scores of
all other races (tests) of division C Rs were found sta-
tistically significantly lower (Table Ifl) than those of
division A while no differences were found for the
12-min run scores among the Rs of the various divi-
sions. There is a clear tendency of progressive decline
percentages of scores in all but the 4x10 m race tests
for Rs from A to D divisions. On the average, Rs from
divisions A and B showed a tendency of better scores
in all tests than the Rs of divisions C and D.

Visual acuity was found defective with both eyes
in only (0.4%, while visual acuity with each eye separ-
ately was defective in 3% of all cases. Stereo depth
perception deficiency was noted in 7.1% and failure for
colour discrimination was found in 0.7% of all cases.

Finally, the “coefficient of correlation” showed that
all scores of fitness tests in Rs correlated positively
not only with the subscapular and thigh skinfolds but
with other morphologic variables as well, such as body
fatness and BMI. While Cooper test scores were neg-
atively correlated, all other test scores were correlat-
ed positively with these morphological variables. Tn a
similar way each Rs fitness test score was significant-
ly correlated with all other fitness test scores. This
correlation was positive in all three tests: 4x10 m race,
50 m race and 200 m race and negative in the Cooper
test run.

Discussion

Based on the principles of the diagonal system adopt-
ed by FIFA, in modern lootball match-play,28 in an
effort to improve maximal control of the game the R,
most of the time, moves on the field across an imagi-
nary large area, that is extended from one to the cross-
opposite corner, while each assistant R moves along
half the length of the touch-line. Moving in that way
the R and his assistants, are expected to supervise ade-
quately the play, particularly in the “difficult” penal-
ty areas.

In a 90 minutes maich-play, an elite football player
is expected to cover, running or walking, about 10 km
(range 8-13 km)},2 929 have an average energy expen-
diture of about 70 kj-min-1,19 and conduct about 900
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discrete bouts of action, with or without the ball (a
change in action every 6 s), mainly submaximal, but not
regular in rate. At the same time “volume”, “inten-
sity” and “frequency’” of the R’s effort is estimated to
be fairly small, moederate and low, respectively.3 His
commitment has to be concentrated not only on the
first half of the game, when the effort of the players is
usually relatively more vigorous,'! 13 but on the second
half as well, when almost two thirds of the violations
are encountered.2® The R’s total estimated running
time, on the average, has been estimated to be about 22
minutes. Approximately 86% of his total running time,
the R is acting in a slow-steady speed, about 6.5% at
high speed and about 8% in increasing speed (accel-
eration).?

Skiltul movements are not included in the referee’s
regular action.

Although, a relatively large number of the Rs exam-
ined were borderline hypertensives, and almost half of
them heavy smokers, no case of clinically active cor-
onary heart discase or any other heart disease contra-
indicated for the refereeing was observed. Prevalence
of current and former smokers among the Rs is very
high, when they are compared to athletes,3" implying
a serions handicap for the Rs’ aerobic capacity. On
the other hand, the prevalence of hypertension in the
Rs examined, is quite similar with the prevalence in 889
young and middle-aged Greek army population, stud-
ied in 197731

Ninety eight percent of the Rs examined, were pre-
disposed from one to four major risk factors for devel-
oping CHD. The findings of this study, justify FIFA’s
suggestions and measures, taken by the Hellenic Foot-
ball Referees Association, for medical examination,
besides regular functional evaluation, once a year of all
Greek Rs. As no blood lipid profile was determined in
this population, we would suggest determination of
blood lipid levels to any R, older than 30 years of age
and exposed to at least two risk factors, This, regard-
less of the fact that no case of coronary sudden death
occurred in Greek Rs the last decades. At the same
time, in the same period, few sporadic sudden deaths
of football players, in Greece, have been officially
reported.

To eliminate existing and modifiable risk factors,
for developing CHD disease, such as smoking habits,
arterial hypertension and obesity, certain measures
and/or dietary recommendations cormbined with agro-
bic exercise have to be suggested.
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No smoking is highly recommended, particularly
for heavy smokers, because smoking has negative
short-term effects on exercise capacity. It has been
reported in the literature increases of cost of breathing,
due to increase of airways resistance.3234 Decrease in
oxygen transport capacity and therefore of the VO, max,
as a result of the carbon monoxide combined with
hemoglobin, has been documented in normal active
and passive smokers during exercise. 538

Restriction of salt consumption to less than 5 g/day,
decreases in caloric intake and improvement of aero-
bic power,?9-44 should be recommended to the hyper-
tensive and/or obese or overweight referees.

Compared to the average elite football player,?4546
the average Greek R shows the following differences,
that are expected to have a negative impact on his
referecing performance, and therefore, on the control
of the game:

1)y He is a decade older. In another study,*’ in which
78 Rs have been compared to 120 basketball and ice
hockey players, it was discovered that the average R
was six years older than the average player. We assuine
that Rs in ball games are consistently, but not consid-
erably, older than the average player. Although it can
be argued that in healthy man physical vigour can be
expected to be retained, there is a slight decline during
the fourth decade of life 4%

23 He is about 5 kg heavier.

33 He has about 3 kg-m-2 higher BMI.

4y He has an average 6% higher body fatness.

5) He has slower maximum running speed. Indeed, his
maximum running speed, in the 50 m run and his pro-
longed speed in the 200 m, are 6.7 m-s-! and 6.35 m-s-!
respectively. Compared to the maximuwm and prolonged
running speed of an average elite football player in the
60 m and 300 m run, the average speed of the Greek R
1s 20% and 18% slower respectively .46

This difference must be considered particularly
important, due to the dominant rele of speed in mod-
ern football.

6) He has lower aerobic power. Based on the 12-
min running score, R’s average aerobic power is con-
sidered almost “superior” compared to non-athlete
males, aged 30-39 years.*® However it 1s by 6% low-
er compared to Hong Kong elite football players. 12
23% lower compared to elite Brazilian football
players,* and 12% Jower compared to German 47 and
Italian 50 elite football players. High aerobic power of
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Rs seems to be important since aerobic power in foot-
ball players is directly related to the player’s ability to
move on the field without the ball. This stands partic-
ularly for the midfielders.!!

Ideally, R’s and players physical conditioning should
be comparable, but practically this requisite can only
rarely be encountered in Rs.

Therefore, the question is whether the existing dif-
ferences can be compensated and how. To reply (o this
question, the basic abilities possessed by a R, and the
determining factors for a satistactory refereeing have to
be known. The known requirements and factors should
be considered also criteria for Rs selection, while var-
ious other factors, possibly related to the refereeing
performance, have to be further investigated.

Among the basic requirements, besides adequate
knowledge of the playing rules. a R should be healthy,
have excellent visual performance for short and dis-
tance vision, stereopsis and colour discrimination,
superior level of intelligence, high aerobic power
and speed of reaction to visual stimuli and low body
fatness.

A good state of health of all active and candidate Ry
should be established, daring the annual medical eval-
wation, by: a) exclusion above all of those Rs with
CHD; b) counselling and recommending diet and exer-
cise to those exposed to modifiable risk factor(s) for
developing CHD, and ¢) treating any trivial medical ail-
ment found. The annual evaluation, on the other hand,
of the Rs has, according to our experience, only pos-
itive impact on their health and fitness and therefore on
their performance.

A reduction, with diet and training of Rs’ body fat-
ness to <10% of body mass, that is, the elite football
players’ fatness, will have a favourable impact on their
speed and mainly on endurance. However, this task is
rather difficult to be achieved and even more difficult
to be maintained. Training, aiming to improve aerobic
and anaerobic power, as well as speed of running,
apparently important for refereeing performance, can
be pursued following suggestions reported earlier.!

Superior intelligence (1Q=110) is obvicusly impor-
tant, particularly for the international Rs. This is
because of the continuous mental demands made upon
them during matches, due to the numerous different and
ever-changing situations and themecessity for correct
and instant evaluation, prompt decision and interven-
tion to control the game. Tt was estimated.5? indeed, that
a R has to make about 120 decisions per football match.
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Fortunately, the average Greek R’s 1Q) score is by
3.7% higher than that of the mean IQ) score of 20 elite
Greek football players studied earlier.’® His average
reaction time (.20 8) to visual stimuli, as it was meas-
ured in a previous study.’ was found somewhat long-
er than that of elite football players (0.21 s vs 0.20 8)
respectively.5s

Furthermore, certain determining factors and/or
major requisites such as independence and fairness of
judgement, ability to command respect, aim at being
accepted and ability to anticipate the development of
the players™ action, or the motor schemes to be
observed and a number of a few other psychological
and cognitive characteristics, have been previously
identified.s®

Cognitive abilitics, such as attention, thinking
promptness, field perception, visual orientation, obser-
vational ability and a personality background, based on
emotional and stress stability, persistence, dominance
and self-confidence, were found to be important for the
football players’ performance.57 It is logical, there-
fore, to consider these abilities equally important, for
the referees as well and worth to be further investi-
gated. In addition, a well-developed sense of justice,
ability to analyse the information and exclude irrele-
vant data, and knowledge of what and when to cbserve,
were considered 5¢ tmportant for the refereeing perfor-
mance.

From the above mentioned cognitive abilities only
the attention to free and preset rhythm was stud-
ied.?? 55 It was found to be 12.3% and 9.3% better in
football players than in Rs, respectively. Concen-
trated (spontaneous and provoked) attention, on the
other hand, was found 1o be better in 20 umpires (8
Rs were included) than in 20 athletes (8 football
players were included too) of the same age.5¢ As
attention studied till now in Rs is limited to the short
lasting attention, further investigation of the long
lasting attention will be interesting. Furthermore,
attention under the time pressure in Rs was studied
recently (1996) by one of the authors (A.S.) using the
Test d2 (Aufmerksamkeits - Belastungs - Test.5% He
noticed (unpublished data) that the average percen-
tiles of attention in 54, 50 and 89 football Rs of Divi-
sion A, B, and C were 71.2, 69.4 and 72.6 respective-
ly. No differences were found among the groups.
The average percentiles were considered sufficient.

Mental training, aiming to develop psychological
and cognitive abilities for better refereeing perfor-
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mance, has already been proposed clsewhere.3® Thig
must be considered complementary to physical condi-
tioning.

Fitness criteria, over the years,?6 27 used for fitness
evaluation and selection, according to our data and
the previous discussion, are a relatively easy task for
a young well trained adult. For this reason we suggest
the following minimum titness criteria for selection of
Rs during annual evaluation. For the 200 m and the 50
m races, to be 30.5 s and 7.3 s respectively and for the
12-min race to be higher than the 2950 m in case of
international and even national level (A, B and C divi-
sion) Rs.

A retired elite football player, around the age of
thirty, is expected to be gifted with higher than aver-
age speed and endurance. His physical qualities, at
this stage of his life, as well as the thorough knowledge
of the play, qualifies him as the best candidate to
become a successful football referee. However, due
to the regulations, the time it takes for someone to
become a leading referee, and for various socio-eco-
nomic reasons, protessional players seldom become
professional Rs.

In conclusion, the average male Greek R is a
healthy, young to middle aged adult, rather tall and
overweight. His visual performance and IQ are sat-
isfactory. Physical condition of the great majority of
Rs, in divisions A and B seems adequate, when com-
pared to international standards. Referees of divi-
sion A, are relatively older than the other subgroups,
and better trained. Compared to the players, aR is at
a disadvantage in modern football, mainly in terms of
physical fitness. This factor inevitably himits his refer-
eeing performance. A good state of health, a well-
maintained physical condition through training, will
create a solid base for his performance. Using more
strict criteria, daring annual evaluation, it 1s expect-
ed that better trained Rs will be selected. A retired
young professional football player, would be i1deal,
among other healthy voung adults, to join the Rs
class, if a more promising generation of referees is
desired. More information is needed, mainly about
determining factors (psychological and cognitive)
for football refereeing.

&
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