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ABSTRACT

Objectives The study aim was to explore the association
of physical and psychosocial stressors (severe injuries,
surgeries, recent life events, social support) with
one-season onset of symptoms of common mental
disorders (CMDs) among European professional football
referees.

Methods An observational prospective cohort study
over a follow-up period of one season (2015-2016) was
conducted among professional football referees from
Belgium, Finland, France, Germany, Norway, Russia,
Scotland and Sweden. Based on physical and psychosocial
stressors as well as symptoms of CMD, an electronic
questionnaire in English and French was set up and
distributed by eight football federations involved.

Results The prevalence of symptoms of CMD ranged
from 5.9% for distress to 19.2% for eating disorders.

A higher number of severe injuries and a lower degree of
satisfaction about social support were significantly related
to the occurrence of symptoms of CMD with an OR of 2.63
and an OR of 1.10, respectively.

Conclusion A higher number of severe injuries and a
lower degree on satisfaction about social support were
found to be significantly associated with the onset of
symptoms of CMD among European professional football
referees. Referees suffering from severe injuries were
nearly three times more likely to report symptoms of
anxiety and depression. Referees who reported a low
satisfaction of social support were significantly more likely
to report symptoms of eating disorder.

INTRODUCTION

Symptoms of common mental disorders
(CMDs)—such as symptoms of distress,
anxiety, depression or substance abuse/
dependence—are often comorbid and
more frequently reported in young adult
populations than at any other stage of the
lifespan.'™ Estimation of the WHO showed
that the 12-month prevalence of any symp-
toms of CMD ranged from 9% to 19% across

What are the new findings?

» This study presents the results of the first prospective
study that has explored the longitudinal interaction
of physical and psychosocial stressors with mental
health problems among professional referees.

» The prevalence of symptoms of common mental
disorders (CMDs) ranged from 5.9% for distress
to 19.2% for eating disorders. Nearly half of the
participants reported symptoms of CMD at baseline.

» Two stressors showed a significant relationship
with the occurrence of symptoms of CMD, namely
severe injuries and a lower degree of satisfaction
about social support with an OR of 2.63 and 1.10,
respectively.

How might it impact on clinical practice in the near

future?

» Thestudyemphasisestheneedforaninterdisciplinary
medical approach among professional football
referees, focusing on the physical and psychological
aspects.

» These results create the opportunity for the clinical
practice to identify referees at risk of developing
symptoms of CMD timely.

» Such an interdisciplinary medical approach could
prevent symptoms of CMD from getting worse and
consequently improve the performance of referees.

European countries, while a recent system-
atic meta-analysis concluded that nearly one
out of five adults experienced a CMD within
the past 12 months and 29% across their life-
time.”°

The awareness about symptoms of CMD
within professional football (soccer) has been
risen, prevalence rates reaching up to 43%
for symptoms of anxiety/depression among
European professional footballers.” Among
current professional footballers, several
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physical and psychosocial stressors were found related
to the occurrence of symptoms of CMD, especially
severe musculoskeletal injuries, surgeries and adverse
life events.”” An earlier study among professional
European football players showed that players with severe
musculoskeletal injuries were nearly seven times more
likely to report symptoms of CMDs than players with no
injury.'' Among central and assistant referees, another
essential actor within professional football, the 4-week
prevalence of symptoms of CMD (self-reported and not
clinically diagnosed) ranged from 6% for distress to 31%
for eating disorders, and the one-season incidence from
8% for adverse alcohol use to 29% for eating disorders."

In contrast to the available scientific evidence among
current professional football players, scientific evidence
about the stressors that play a role in the onset of symp-
toms of CMD among professional football referees, is
not available yet. Based on a similar study among players,
a plausible assumption is that physical and psychoso-
cial stressors such as severe injuries, surgeries, adverse
life events and lower social support are likely to induce
symptoms of CMD among professional football referees.
Accordingly, the aim of the present study was to explore
the association of physical and psychosocial stressors
(severe injuries, surgeries, recent life events, social
support) with the one-season onset of symptoms of CMD
(distress, anxiety/depression, sleeping disturbance,
eating disorders, adverse alcohol use) among European
professional football referees.

METHODS

Design

An observational prospective cohort study with three
measurements over a follow-up period of one season
(from July 2015 to May 2016) was conducted among
professional football referees. The present research
was conducted in accordance with the Declaration of
Helsinki."

Study setting and participants

Because of their interest in the mental health of their
referees, the football federations from Belgium, Finland,
France, Germany, Norway, Russia, Scotland and Sweden
participated in the study and assisted in the recruitment
of participants. Inclusion criteria were: (1) being active
as central or assistant referee in a professional football
league; (2) being 18 years old or older and (3) being able
to read and comprehend texts fluently in either English
or French. Sample size calculation indicated that at least
138 participants were needed to detect with a precision
of 5% that 1 out of 10 professional football referees
suffer from a mental health condition (power of 80%;
95% CI).'"* Expecting a response rate of around 40%
(based on recent similar studies in professional sports)
and a lost to follow-up at 20%, we intended to invite at
least 440 referees. The eight European football federa-
tions were asked to invite between 40 and 80 referees per
country fulfilling the inclusion criteria. Contact details

of potential participants were blinded to the responsible
researchers for reasons of privacy and confidentiality.
Potential participants were invited by the football federa-
tions in June—July 2015.

Physical and psychosocial stressors (independent variables)

»  Severe injuries: The total number of severe injuries in
the previous 6 months was assessed through a single
question (eg, ‘How many severe injuries have you
had in the previous 6 months’). In our study, severe
musculoskeletal injury was defined as an injury that
involved the musculoskeletal system (bone, joint,
ligament, muscles, tendons, etc) and occurred
during refereeing and led to either training or
match absence for more than 28 days (definition
being clearly stated to the participants) 19

P Surgeries: The total number of surgeries in the
previous 6 months was examined through a single
question (eg, ‘How many surgeries have you had in
the previous 6 months?’).

P Recent life events: Based on the validated Social Athletic
Readjustment Rating Scale, the occurrence of life
events (eg, ‘Death of spouse’, ‘Change in financial
state’) in the previous 6 months was explored by
18 single questions (yes or no).'® A total score was
calculated by summing up the life events occurred.

» Social support: The validated Social Support
Questionnaire (short form) was used to measure
social support (parents, other family members,
friends, colleagues, etc) in the previous 6 months."”
Based on six items, a total score is calculated, with
a higher score representing a lower degree of
satisfaction with social support.17

Symptoms of CMDs (dependent variables)

» Distress: Distress in the previous 4 weeks (baseline
measurement) and in the previous 6 months (follow-
up measurements) was measured using the Distress
Screener (three items scored on a 3-point scale)
which is based on the four-dimensional symptom
questionnaire (4DSQ) (eg, ‘Did you recently suffer
from worry?’) ¥ The 4DSQ, thatis, Distress Screener
has been validated in several languages, including
English and French (test-retest coefficients >0.89;
criterion-related validity: area under receiver
operating characteristic (ROC) curve >(.79).18 19
A total score ranging from 0 to 6 was obtained by
summing up the answers on the three items, a score
of 4 or more indicating the presence of distress.

P Anxiety/depression: The 12-Item General Health
Questionnaire (GHQ-12) was wused to assess
symptoms of anxiety/depression in the previous
4 weeks (baseline measurement) and in the previous
6 months (follow-up measurements) (eg, ‘Have you
recently felt under strain?’).*’ The GHQ-12 has been
validated in several languages, including English and
French (criterion-related validity: sensitivity 20.70,
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specificity >0.75, area under ROC curve >0.83).%
Based on the traditional scoring system (4-point
scale with two favourable and two unfavourable
answers), a total score ranging from 0 to 12 was
calculated by summing up the answers on the 12
items, with a score of 2 or more indicating signs of
anxiety/depression (area under curve=0.88).%

P Sleeping  disturbance: Based on the Patient-
Reported Outcomes Measurement Information
System (PROMIS; short form) sleep
disturbance in  the  previous 4  weeks
(baseline measurement) and in the previous
6 months (follow-up measurements) was assessed
through four single questions (eg, ‘Did you
recently have some problem to sleep?’) scored
on a 4-point scale (0 for favourable answers, 1 for
unfavourable answers).? The PROMIS has been
validated in several languages, including English
and French (construct validity: product-moment
correlations >0.96) (for detailed information, see
www.nihpromis.org). A total score ranging from 1
to 20 is obtained by summing up the answers to the
four questions, a score of 12 or less indicating the
absence of sleep disturbance and a score of 13 or
more indicating the presence of sleep disturbance.”!

» Lating disorders: The Eating disorder Screen for
Primary care (b-item questionnaire scored as
‘yes’ or ‘no’; ‘0’ for favourable answer and ‘1’ for
unfavourable answer) was used as a screening
instrument to detect eating disorders in the
previous 4 weeks (baseline measurement) and in
the previous 6 months (follow-up measurements)
(eg, ‘In the past 4 weeks, were you satisfied with your
eating patterns?’).”” The Eating disorder Screen for
Primary care has been validated in several languages,
including English and French (criterion-related
validity: sensitivity 100%, specificity 0.71).** A total
score ranging from 0 to 5 is obtained by summing
up the answers on the five items, a score of 2 or
more indicating the presence of eating disorders.”

P Adverse alcohol use: Level of alcohol consumption at
present time (baseline measurement) and in the
previous 6 months (follow-up measurements) was
detected using the 3-Item Alcohol Use Disorders
Identification Test (AUDIT-C) (eg, ‘How many
standard drinks containing alcohol do you have on
a typical day?’).”> The AUDIT-C has been validated
in several languages, including Danish (criterion-
related validity: area under ROC curve 0.70-
0.97).2 ** A total score ranging from 0 to 12 was
obtained by summing up the answers on the three
items (five answer categories per item), a score of 5
or more indicating the presence of adverse alcohol
behaviour.

Procedures
A baseline and two follow-up electronic questionnaires
(similar to each other) available in English and French

were set up (FluidSurveys), involving the following
descriptive variables: age, height, body mass, duration
of professional football referee career, main function
(central or assistant referee), level of education and any
occupation beside refereeing (hours per week). Each
questionnaire took about 15-20 min to complete. Infor-
mation about the study was sent per email to potential
participants by the European football federations. Inter-
ested participants gave their informed consent and were
given access to the baseline online questionnaire. At the
end of the baseline questionnaire, participants could
leave their email address and give their informed consent
for the follow-up online questionnaires, which were sent
per email 5 and 10 months later. Participants were asked
to complete the questionnaires within 1 week. Reminders
at baseline and follow-up were sent after 1 and 2 weeks.
The responses to baseline and follow-up questionnaires
were coded and anonymised for reasons of privacy and
confidentiality. The completed electronic questionnaires
were saved automatically on a secured electronic server
accessible only by the principal researcher. Referees
participated voluntarily and did not receive any reward
for their participation.

Statistical methods

All data analyses were performed using the statistical
software IBM SPSS Statistics V.23.0 for Windows. Descrip-
tive data analyses (mean, SD, frequency, range) were
performed for the different variables involved in our
study. Prevalence (expressed as a percentage) was calcu-
lated as the proportion of the number of participants with
a given symptom of CMD relative to the total number of
participants.14 Univariate and multivariate (all stressors
combined) logistic regression analyses, expressed as
OR and related 95% CI, were performed to explain the
potential relationship between a stressor (severe inju-
ries, surgeries and life events as continuous variable) and
the presence/absence of the outcome measures under
study."

RESULTS

Participants

The football federations from Belgium, Finland, France,
Germany, Norway, Russia, Scotland and Sweden contacted
a sample of 646 professional football referees. Of those,
391 gave their written informed consent to participate in
the study (response rate of 61%), while 292 completed
the follow-up questionnaires (follow-up rate of 75%).
No statistically significant difference was found between
non-responders and responders at follow-up. The mean
age of the 391 participants at baseline was 33 years old
(SD=7) and they were refereeing in professional foot-
ball for 7 years on average (45% as central referee; 55%
as referee assistant). More than 9 out of 10 participants
were employed aside refereeing, working on average for
36 hours a week in addition to refereeing. Baseline prev-
alence of symptoms of CMD ranged from nearly 6% for
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Table 1 Baseline characteristics of the participants
(N=391)
Total No CMD CMD

Characteristics (N=391) (N=215) (N=175)
Age (in years; mean+SD) 33+7 336 34+7
Height (in cm; mean+SD) 180+7 1817 180x7
Weight (in kg; mean+SD) 76+9 V59 76+8
Duration refereeing career (in years; 7+5 75 7+6
mean+SD)
Main refereeing function (%)

Central referee 45 46 44

Assistant referee 55 53] 56
Educational level (%)

Nursery/elementary school 2 3 1

High school 15 12 18

Vocational/technical school 9 8 12

College, university (equivalent) 74 77 70
Employed aside refereeing (%) 92 95 90
Working hours per week (mean+SD) 36+8 378 36+8
Symptoms of CMD %

Distress 5.9

Anxiety/depression 11.8

Sleeping disturbance 9.1

Eating disorders 19.2

Adverse alcohol use 16.5
Comorbidity of simultaneous symptoms of CMD %

Two symptoms 7.7

Three symptoms 2.0

Four symptoms 1.0
Severe injuries (%)

None 82 82 82

1or2 18 17 17

Three or more 1 1 1
Surgeries (%)

None 96 97 96

1or2 4 3 4

Three or more 0 0 1
Recent life events (%)

None 50 49 45

1or2 42 42 47

Three or more 8 9 8
Social support score (mean+SD) 11+4 104 1245

CMD, common mental disorder.

distress to 19% for eating disorders. All characteristics of
the participants are presented in table 1.

Association of stressors with symptoms of CMDs

The prevalence of symptoms of CMD ranged from 5.9%
for distress to 19.2% for eating disorders. Among profes-
sional football referees, a higher number of severe injuries

and a lower degree on satisfaction about social support
were related to the occurrence of symptoms of CMD.
The multivariate analysis (with 95% CI) for the relation-
ship between severe injuries and symptoms of anxiety/
depression presented an OR of 2.63 (1.14 to 6.10). An
univariate and multivariate analysis between satisfac-
tion of social support and symptoms of eating disorders
resulted, respectively, in an OR of 1.10 (1.01 to 1.21) and
an OR of 1.10 (1.00 to 1.21). These statistics show that
professional football referees exposed to severe injuries
and/or exhibit a lower satisfaction of social support are
more likely to report symptoms of CMD (especially symp-
toms of anxiety/depression and eating disorders) by
comparison with referees who are less exposed or unex-
posed. All relationships between stressors and symptoms
of CMD are represented in table 2.

DISCUSSION

The prevalence of symptoms of CMD ranged from 5.9%
for distress to 19.2% for eating disorders. Two stressors
were found to be significantly associated with the onset
of symptoms of CMD. These stressors were severe inju-
ries and a low satisfaction of social support with an OR
of 2.63 (multivariate analysis) and 1.10 (univariate and
multivariate analyses), respectively. Professional football
referees who reported a low satisfactions of social support
or severe injuries were almost 0.10 to 3 times more likely
to report symptoms of CMD.

Methodological considerations

A potential limitation of this study worth mentioning
is that the measurement of symptoms of CMD and
related stressors was done through self-report. One
might logically assume that symptoms of CMD assessed
by medical professionals, concerning a rather taboo
matter like symptoms of CMD, might have led to less
subjective information. As symptoms of CMD is a rather
taboo subject, one might assume that the prevalence
of symptoms of CMD within this study might be under-
estimated. However, the present study was carried out
with anonymous recruitment procedures and electronic
survey combined with validated scales, which may have
limited the influence of social desirability/undesirability.
The above-mentioned assumption of underestimation
cannot be sustained as there was no measure of social
desirability/undesirability involved in our study. Another
potential limitation is that the recruitment procedures
were blinded to the research team for privacy and confi-
dentiality reason. Consequently, a non-response analysis
could not be conducted. Furthermore, participants (as in
any scientific study) were free to be included in the study
and thus self-selected. This might have led to selection
bias as participants with more interest with symptoms of
CMD might have been more likely to participate.

An important strength of this study is the prospective
design as a longitudinal design allows the establishment
of a causal exploration between symptoms of CMD and
related stressors.
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Table 2 Relation (OR and 95% CI) between stressors and symptoms of common mental disorders among European
professional football referees

Distress

Anxiety/depression

Sleeping disturbance

Eating disorders

Alcohol use

Severe injuries

Univariate 1.44 (0.66 to 3.16) 1.64 (0.84 to 3.17)
Multivariate 2.07 (0.80t0 5.39) 2.63 (1.14 to 6.10)*
Surgeries
Univariate - -
Multivariate - -
Life events
Univariate 0.68 (0.34 to 1.36) 0.82 (0.52 to 1.30)
Multivariate 0.65 (0.33 to 1.30) 0.77 (0.48 to 1.22)

Social support

1.45 (0.72 t0 2.92)
2.04 (0.86 to 4.83)

1.01 (0.68 to 1.50)
0.96 (0.64 to 1.43)

1.05 (0.94 to 1.17)
1.05 (0.94 to 1.18)

1.46 (0.79 to 2.69)
1.04 (0.14 to 2.90)

1.85 (0.36 t0 9.52)
1.04 (0.14 to 8.00)

1.06 (0.79 to 1.43)
1.02 (0.75 to 1.39)

1.10 (1.01 to 1.21)*
1.10 (1.00 to 1.21)*

1.38 (0.59 to 3.24)
2.03 (0.71 t0 5.82)

0.95 (0.56 to 1.63)
0.92 (0.54 to 1.57)

0.96 (0.81 to 1.13)
0.95 (0.79 to 1.13)

Univariate 1.04 (0.92 to 1.19) 1.04 (0.94 to 1.16)
Multivariate 1.05(0.91 to 1.20) 1.04 (0.93 to 1.17)
*P<0.05.

—, zero cases (no calculation applicable).

Implications
As can be seen in table 2, a majority of the OR was near
or >1.0; however, these were not found to be signif-
icant, which could be caused due to a power problem.
This implicates that there might be possible association
between the related stressors mentioned in this study and
symptoms of CMD. However, one might also argue that
referees have a high self-efficacy and are better resistant
against psychological stressors and show less rapidly symp-
toms of CMD as referees have to be able to perform and
withstand massive amounts of pressure during matches
by athletes, coaches, fans and media, while a decision of
a referee can have great consequences from economical
and social perspective for clubs and fans as well as for
athletes and teams.” However, the predisposition of a
low satisfaction of social support and severe injuries for
symptoms of CMD among professional referees found
in our study creates the opportunity to identify referees
who are at risk of developing symptoms of CMD timely in
order to prevent them from getting symptoms of CMD
or prevent the worsening of these symptoms. There-
fore, scientific information and further major studies on
stressors causing symptoms of CMD are highly relevant.
Nearly half of the participants (n=175) reported symp-
toms of CMD at baseline, which is worrying and should
be taken into account as this can potentially influence
the performance of referees. At baseline, prevalence of
eating disorders reached around 20%. This was contra-
dictory to our beliefs that professional football referees,
as other elite athletes, would be well aware that adverse
alcohol use is not favourable to sport performances. Just
like athletes, referees need psychological skills such as
the ability to focus their attention and concentration,
stay cool under pressure, cope with mistakes and adverse
situations, and set realistic goals in order to perform
successfully.” If a referee does not feel ready physically
and/or psychologically, it may lead to anxiety.” As seen

in our results, severe injuries increase the odds on symp-
toms of anxiety by 2.63. Another factor that may play a
role in referee efficacy is the perceived level of support/
non-support from significant others, which is similar
to the satisfaction of social support mentioned in our
study.25 In our results, low satisfaction of social support
was associated with the onset of symptoms of CMD. As
psychological factors are important for the performance
of the referee as well as for the referees’ self-efficacy, it is
important to scientifically explore the relation between
related stressors and symptoms of CMD by major studies.

An earlier study have shown that psychological factors
such as low self-esteem, state anxiety, live event stress
and daily hassle, worry and denial are linked to injury
outcome.”® Many of these factors can be addressed
through systematic interventions in order to reduce or
minimise injury occurrence.”* Additionally, a previous
study among professional European football players
have shown that severe musculoskeletal injuries are likely
to induce symptoms of common mental disorders."
Another cross-sectional study among Danish professional
football and handball players showed that injuries and
adverse life events are associated with the occurrence
of symptoms of common mental disorder.”” Our study
showed that, next to low satisfaction of social support,
injuries are also linked to the outcome of symptoms of
CMD. This does not only emphasises the need for an
interdisciplinary medical approach that focuses on the
physical aspect as well as on the psychological aspect, but
also creates the opportunity to identify referees who are
at risk for developing symptoms of CMD in order to treat
them timely.

CONCLUSION

The prevalence of self-reported symptoms of CMD ranged
from 5.9% for distress to 19.2% for eating disorders. Two
stressors were found to be significantly associated with the
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onset of symptoms of CMD, namely a higher number of
severe injuries and a lower degree on satisfaction about
social support. Referees suffering from severe injuries
were nearly three times more likely to report symptoms
of anxiety and depression. Referees who reported a low
satisfaction of social support were significantly more likely
to report symptoms of eating disorder. Adequate inter-
ventions and data concerning this matter is lacking and
should be a focus of further scientific research in order to
improve the awareness, performance and quality of life
of professional football referees.
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