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ABSTRACT

Background: Top-level football referees take decisions during strenuous physical activity, and often
under great mental pressure. Despite their central role in a football match, little is known about referees’
health problems, particularly in female referees.

Aim: To investigate the prevalence and burden of health problems in female and male top-level referees.
Study Design: Prospective cohort study.

Method: Fifty-five Norwegian male and female top-level referees reported health problems (injuries and
ilinesses) in pre-season and during the 2020 competitive season, using the Oslo Sports Trauma Research
Center Questionnaire on Health Problems (OSTRC-H2).

Results: We recorded data for 49 weeks with a compliance of 98%. On average, 34% (95% Cl 31-36%) of
referees reported at least one health problem each week, and 20% (95% Cl 19-22%) reported substantial
health problems. Female referees reported more health problems than male referees, and on-field
referees reported more health problems than assistant referees. Gradual-onset injuries were most
prevalent and caused the greatest absence from training and matches, whereas illnesses represented
only a small portion to the overall burden of health problems. The injury incidence was three injuries per
athlete-year (95% Cl 2.5-3.5) and 11 injuries per 1000 match hours (95% Cl 7-18). The illness incidence
was 1.4 illnesses per athlete-year (95% Cl 1.1-1.8). Injuries to the lower legs and feet represented the
highest burden of health problems.

Conclusion: Top-level referees, especially females, reported a high prevalence of health problems.
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Gradual-onset injuries to the lower leg and foot represented the highest injury burden.

Introduction

Football referees have a central role in the game and their main
objectives are to protect the players and the integrity of the
game (UEFA 2019; The International Football Association Board
2020). To take correct decisions during matches, referees need
to remain close to all actions and potential violations. This
makes physical fitness a fundamental component of referee
performance (Riiser et al. 2019). On average, referees run
10.4 km during matches and officiate with a high mean per-
centage of HRmax (86%) (Silva et al. 2019). On-field referees
cover more distance than assistant referees; however, assistant
referees perform more accelerations compared to on-field
referees (Krustrup et al. 2009; Riiser et al. 2017). Referees offi-
ciating at a professional level are often semi-professional
(Gouttebarge et al. 2017), and all Norwegian top-level referees
work or study alongside refereeing.

Compared to studies of football players, epidemiological
studies on injuries in referees are scarce (Bizzini et al. 2009,
2009a; Wilson et al. 2012; Lépez-Valenciano et al. 2020;
Ekstrand et al. 2021). Reported injury incidence ranges from
0.47 to 34.7 per 1000 match hours (Bizzini et al. 2009aa; Oliveira
et al. 2016). More than half of top-level referees report having
suffered from at least one injury during their career (Bizzini et al.

2009aa, 2009). Furthermore, top-level referees incur most inju-
ries during physical training (Bizzini et al. 2009, 2009b; Wilson
et al. 2012; Oliveira et al. 2016; Vieira et al. 2019). A majority of
previous studies are retrospective (Bizzini et al. 2009bb, 2011;
Gabrilo et al. 2013; Oliveira et al. 2016; Paes et al. 2011), and the
prospective studies have different settings and duration: two
were conducted during World Cup tournaments (Bizzini et al.
2009aa, 2009), one is a three-year study (Vieira et al. 2019), and
two are one-season studies (Wilson et al. 2012; Kordi et al.
2013). The previous literature is also inconsistent across
a range of methodological factors such as data collection
methods, injury definitions, and level of officiating. A few stu-
dies have included female referees and none have recorded
illnesses (Bizzini et al. 2009, 2011; Wilson et al. 2012; Kordi et al.
2013; Oliveira et al. 2016; Vieira et al. 2019).

Reliable and valid measurement tools, consistency in meth-
ods and definitions, and accurate reporting are essential in
sport epidemiology (Bahr et al. 2020). A validated and widely
adopted research tool for monitoring health problems in ath-
letes is the Oslo Sports Trauma Research Center Questionnaire
on Health Problems (OSTRC-H2) (Clarsen et al. 2020). This tool is
particularly appropriate for recording gradual onset injuries,
which are thought to be the predominant injury type among
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football referees (Weston et al. 2012). Knowledge of the injury
and illness profile in top-level referees could guide prevention
measures. The aim of this study was to describe the prevalence
and the burden of health problems in female and male top-
level referees in Norway during a full season.

Method
Study design

We conducted a prospective cohort study on health problems
in Norwegian top-level football referees, the highest national
level and FIFA-referees, inviting all referees from the female
(Toppserien) and male (Eliteserien) top divisions to participate.
In pre-season and during the 2020 competitive season referees
recorded injuries or ilinesses each week for 49 weeks. The study
was approved by the Norwegian Center for Research Data
(806,416) and the ethics committee of the Norwegian School
of Sport Sciences (2019/125-051219). Written informed consent
was provided from all participants.

Injury and illness data collection

To ensure key information was delivered to all, and to
optimize best possible compliance, the participants were
informed about the study during a pre-season training
camp, where most of the included referees were present.
We presented the questionnaire and explained the defini-
tions of an injury and an illness. In addition, we conducted
test-recordings to familiarise the participants with the prin-
ciples and the content of the questionnaire. During the
study period participants received an SMS each Monday
at 8 PM. The message contained a link to the question-
naire, which opened in a web-based application (Athlete
monitoring, Fitstats Inc., New Brunswick, Canada). If
a referee failed to complete the questionnaire, an auto-
matic SMS-reminder was sent after 24 hrs. A member of
the project group contacted non-responders within one
week if they had failed to answer the reminders. We
encouraged participation and compliance through regular
email correspondence and by attending referee meetings
throughout the season.

Health problems were collected using the updated version
of OSTRC-H2, which consists of four key questions about the
athlete’s participation in sports, training volume, performance,
and symptoms of health problems during the past 7 days. If the
first question was answered ‘full participation’ or ‘could not
participate’, later questions were disregarded, as these ques-
tions became irrelevant (Clarsen et al. 2020). Referees reporting
a health problem provided additional information, e.g., mode
of onset into acute injury, overuse injury or illness and injury
location. Injury mechanism and type of activity was chosen
from drop-down menus with descriptions of actions and activ-
ities, such as running or strength training, and training or match
officiating. Symptoms of illness were reported from a pre-
defined list of symptoms. In order to measure the burden of
injury and illness, participants registered time absent from
training or match officiating. If necessary, the participants

could report additional information in a free text box. If two
or more health problems occurred at the same time, they were
recorded separately by repeating parts of the questionnaire for
additional health problems. If a recorded health problem
resulted in absence from training or officiating, the referee
was contacted by a physiotherapist (GMK) to ensure most
accurate diagnosis and all the details related to the health
problem(s) were reported.

Definition and classification of health problems

A health problem was defined as any condition that the
referee considered to be ‘a reduction in your normal state
of full health, irrespective of its consequences on your
sports participation or performance’, or whether you have
‘sought medical attention’. This may include, but is not
limited to, injury, illness, pain or mental health conditions
(Bahr et al. 2020). Definitions of an injury or illness are
according to the International Olympic Committee consen-
sus statement (Bahr et al. 2020). A health problem was
defined as a ‘substantial problem’ if it caused moderate or
severe modification in training or matches, to a moderate or
severe extent affected performance, or a complete inability
to train or officiate (Clarsen et al. 2020). Injuries were also
classified retrospectively according to mode of onset: acute
sudden onset (e.g., hamstring strain), acute repetitive onset
(e.g., stress fracture) or repetitive gradual onset (e.g.,
Achilles tendinopathy) (Bahr et al. 2020).

Prevalence calculations

The prevalence of health problems was calculated each week
by dividing the number of athletes that reported any health
problem by the number of questionnaire respondents (Clarsen
et al. 2014). We also calculated weekly prevalence of the follow-
ing sub-categories: substantial health problems, all injuries,
substantial injuries, all illnesses, and substantial illnesses, as
well as for sub-groups: male, female, on-field referees and
assistant referees. To identify trends during the study period,
we created a timeline including all weekly prevalence mea-
sures. Mean prevalence for the entire season was calculated
at the end of the study period.

Incidence and burden of health problems

We expressed the incidence of each type of health problem as
the number of cases per referee per season (49 weeks), and the
number of cases per 1000 hours of officiating. Severity of injuries
were described by categorizing each case based on time-loss as
slight (0 days), mild (1-7 days), moderate (8-28 days), or severe
(>28 days) (Clarsen et al. 2014). The injury burden was expressed
as time loss days per referee per year and visualised in a risk
matrix, showing the cross product of incidence and severity
(Bahr et al. 2018). Incidence rates were calculated separately
according to the different modes of onset, in accordance with
the International Olympic Committee consensus statement:
methods for recording and reporting of epidemiological data
on injury and illness in sport 2020 (Bahr et al. 2020).



Exposure

Training data was reported by the referees at baseline, only,
expressed as median of total training hours during a normal
week, with sub-categories for different types of training. Match
exposure was calculated at the end of the study using number of
matches multiplied by 90 minutes, thus excluding added time. We
only recorded matches from the two top divisions for women
(Toppserien) and men (Eliteserien), as well as international matches.

Results
Response rate to weekly questionnaires

We sent 2682 questionnaires and received 2632 responses
during the 49-week study period (98.1%). With one exception
(technical problems delivering the questionnaire in week 17)
the weekly response rate was 100%.

Population characteristics

All referees who officiated in the male and female top divisions
in Norway participated in the study (n = 55). One participant
withdrew in week 23; however, all the reported data until
withdrawal was retained in the final dataset. Detailed charac-
teristics of the participants are summarised in Table 1. Based on
the baseline questionnaire, 76% of the referees reported having
sustained one or more injuries during their career, 36%
reported having had one or more injuries in the last 12 months
and 11% reported having a chronic illness such as asthma,
celiac disease, scoliosis and chronic sinusitis.

Match load

During the 2020 season 1004 matches were officiated by the
referees: 218 by female referees, 786 by male referees, 367 by
on-field referees and 637 by assistant referees. In total 1506
match hours were registered.

Prevalence of health problems

The average weekly prevalence of health problems was 34%
(95% Cl: 32-36%) and the prevalence of substantial health pro-
blems was 20% (95% Cl: 19-22%). Gradual onset injuries were
most prevalent, followed by acute injuries and illnesses (Table 2).

Table 1. Baseline characteristics of the participants (n = 55).
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Almost half of our data is pre-season because the season was
postponed due to the COVID-19 pandemic. Weekly prevalence
of health problems was higher in the beginning of the study
period (pre-season): The mean prevalence of all health problems
in the first 2 months was 45%, in contrast to 28% in the last 2
months. We could not observe other clear trends between per-
iods of the season (Figure 1). However, there were differences
between sub-groups e.g., female referees reported more health
problems than male referees (Figure 2); on-field referees
reported more health problems than assistant referees (Table 2).

Number, incidence, severity and burden of health
problems

During the study period, 1009 health problems were reported.
The referees reported 156 injuries: female referees reported 59
injuries, male referees reported 97 injuries, on-field referees
reported 64 injuries, and assistant referees reported 92 injuries.
Of these, 97 (62%) were categorized as repetitive gradual onset
injuries, 12 (8%) were repetitive sudden onset and 47 (30%)
were acute sudden onset injuries. Seventeen sudden-onset
injuries occurred during matches. The injury incidence was 3
(95% Cl 2.1-3.6) injuries per athlete year and 11 (95% Cl 7-18)
injuries per 1000 match hours. The injury burden was 31 (95%
Cl 29-33) days of time loss per referee per year (Figure 3).

100%

75%

50%

Prevalence

25%

0%

T T T T T T T T T T T
Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Figure 1. Weekly prevalence of all health problems (dark colour) and substantial
health problems (light colour), during the 49-week study period for all referees.
Due to the COVID-19 pandemic, the competitive seasons started in week 21
(male) and in week 24 (female) of the study period. Technical challenges to
deliver the questionnaire in week 17 led to an unusual low response rate (11%);
consequently, the prevalence of health problems was very high (68%). Therefore,
we present week 17 as the average of week 16 and 18 in this figure.

On-field Assistant
Total Female Male referee referee
Number 55 17 38 22 33
Age 31 (20-53) 28 (20-35) 33 (24-53) 31 (24-53) 31 (20-44)
Years of officiating at the highest level 7 6 6 6 6
Training status
Total training hours in a normal week 7 (4-15) 7 (4-12) 7 (4-15) 7 (4-12) 7 (4-15)
Endurance training 3(1-10) 3(2-6) 3 (1-10) 3 (1-6) 3 (1-10)
Strength training 2 (0-6) 2 (0-4) 2 (0-6) 2 (0-7) 2 (0-6)
Injury prevention 1 (0-5) 1(0-2) 1 (0-5) 1(0-3) 1 (0-5)
Practical referee training 1(0-10) 1(0-2) 1(0-10) 2 (0-2) 1(0-10)
Other 1(0-1) 1(0-3) 0(0-3) 3(0-3) 0 (0-1)

Presented as median (range).
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Females
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Figure 2. Weekly prevalence of all health problems during the 49-week study
period, comparing male (dark blue) and female (red) referees. Technical challenges
in delivering the questionnaire in week 17 led to an unusually low response rate
(2% for male referees and 29% for female referees); consequently, the prevalence
of health problems was very high (60% for women and 100% for men). Therefore,
we present week 17 as the average of week 16 and 18 in this figure.

In total, 77 ilinesses were reported, giving an incidence of 1.4
(95% CI 1.1 to 1.8) illnesses per athlete-year.

Gradual onset injuries represented 60% of the burden (time
loss) of health problems, and illnesses and acute injuries repre-
sented 21% and 19%, respectively. Average availability in train-
ing and matches was 94.3%.

In this study, most diagnosed conditions by the sports phy-
siotherapist (GMK) were related to the lower extremities, e.g.,
plantar fasciitis, Achilles tendinopathy, fibular stress fracture,
metatarsal stress fracture and gastrocnemius myo-tendinopathy.

Discussion

This is the first study to prospectively monitor all health pro-
blems among female and male top-level referees using com-
prehensive injury reporting during one full season. Our main
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Figure 3. Risk matrix illustrating the relationship between severity (consequence)
and incidence per athlete year of the most reported localisation of injuries among
Norwegian top-level referees. The incidence is shown as cases per athlete
per year. Shading illustrates the relative importance of each of the injury types;
the darker the colour, the greater the injury burden.

finding was that in any given week, on average, one in three
referees reported a health problem and one in five reported a
substantial health problem. We also discovered a higher pre-
valence of health problems in female referees compared to
male referees, and in on-field referees compared to assistant
referees. Gradual onset injuries were most prevalent and inju-
ries to the foot and lower leg resulted the highest injury
burden.

Injuries

We reported 11 (95% Cl 7 to 18) injuries per 1000 match hours,
which is lower compared to other studies on injuries in football
referees (supplementary file 1). These differences could be due
to unequal data collection methods (Kordi et al. 2013), and
injury definitions, e.g. time-loss (Oliveira et al. 2016; Vieira
et al. 2019), also, previous studies have been conducted in
different settings (tournaments vs. championship matches)
(Bizzini et al. 2009aa; Wilson et al. 2012). In male professional
football players, the injury rate was 36 per 1000 match hours,

Table 2. Average prevalence of health problems for all referees (n = 55) and sub-groups.

All (55) Female (17) Male (38) On-field referees (22) Assistant referees (33)
All Health problems 34 (32-36) 44 (41-46) 30 (27-34) 41 (38-43) 30 (27-33)
Injuries 28 (27-30) 36 (34-38) 26 (23-30) 35 (33-37) 24 (22-26)
Acute injuries 7 (6-8) 11 (10-13 6 (2-10) 8 (7-10) 6 (5-6)
Gradual onset injuries 23 (22-24) 27 (24-30) 21 (19-23) 28 (25-30) 20 (18-22)
llinesses 6 (5-8) 9 (7-11) 5(3-6) 7 (5-9) 6 (4-8)
Substantial health problem 20 (19-22) 28 (26-30) 18 (14-22) 28 (26-31) 15 (13-17)
Injuries 16 (15-17) 21 (19-23) 15 (11-19) 24 (22-25) 11 (9-12)
Acute injuries 5 (4-6) 8 (7-9) 5(1-9) 7 (5-8) 4 (3-4)
Gradual onset injuries 12 (11-13) 16 (13-18) 10 (9-11) 17 (15-19) 8 (7-9)
llinesses 5(3-6) 7 (5-9) 3 (2-5) 5(4-7) 5(3-6)

Data are shown in mean (%) with 95% Cls.



almost ten times higher than rates of training injuries (LOpez-
Valenciano et al. 2020). In comparison, the UEFA Elite Club
Injury Study reported 23.8 injuries per 1000 match hours (95%
Cl 23.2-24.4), with substantially lower risk of injury during
training. In this study, most injuries occurred during training,
confirming results from previous studies (Bizzini et al. 2009bb;
Wilson et al. 2012); however, most injuries were reported to be
gradual onset, making a clear divide between match and train-
ing less relevant because gradual onset injuries are affected by
total load (match and training). We found more injuries among
female referees (Table 2), which is consistent with previous
findings, too (Bizzini et al. 2009aa). Why the female referees
had a higher prevalence is unknown and out of the scope of
this study; however, factors such as inequality of professional
status or match load might explain some of the differences
found (Bizzini et al. 2009aa). Additionally, estimates for female
referees are less precise than for male referees due to a lower
number of participants (Figure 2). A larger study with more
participants, and equal amount of female and male referees,
could potentially reduce differences described in this study.
Assistant referees reported less health problems than on-field
referees, despite having more match exposure. In a study on
match demands in Norwegian top-level referees, assistant
referees performed 86% more accelerations compared to on-
field referees, and on-field referees covered 171% more meters
as high-intensity running (=19.8 km - h™") (Riiser et al. 2017).
Total distance covered is substantially more for on-field refer-
ees compared to assistant referees (10.27 + 0.90 vs.
6.76 = 0.83 km) (Krustrup et al. 2009). Different physical
match demands can explain parts of the discrepancy between
on-field and assistant referees.

We reported 12% (95% Cl 11-13) average weekly prevalence of
substantial gradual onset injuries and 5% (95% Cl 4-6) average
weekly prevalence of substantial acute injuries. When using days
of time-loss as a measure of severity, lower leg and foot caused
most days of absence from training and matches (Table 3). Hence,
our findings support previous studies showing that top-level
referees are prone to injuries to the lower extremity (Bizzini et al.
2009, 2009a, 2009b, 2011; Wilson et al. 2012; Vieira et al. 2019).

The participants reported a relatively high amount of strength
training and injury prevention exercise at baseline; however,
since referees are not in a club setting and training is unsuper-
vised, we do not know the content and quality of exercises which
potentially could reduce injuries (Lauersen et al. 2018).

llinesses

llinesses were a minor contributor to the burden of health pro-
blems, constituting 18% of the total weekly prevalence of all
health problems and 21% of total time-loss. Most illnesses were
reported as mild severity, which is in line with male professional
football players (Bjorneboe et al. 2016). Infectious diseases, viral
infections and the seasonal influenza were commonly reported
as the main causes of illness in this study. Most illnesses, how-
ever, were not detailed, which is a limitation of the questionnaire.
In a sport context, ilinesses could potentially be related to factors
such as spikes in training load, psychosocial stress, international
travel and a congested match calendar (Schwellnus et al. 2016).
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Table 3. Number (n = 156 injuries) and severity of cases categorized based on
time-loss as slight (0 days), mild (1-7 days), moderate (8-28 days), or severe
(>28 days). Total time loss is based on days of absence from training and match.

Total time
Cases Slight Mild Moderate Severe loss
Injury 156 39 79 26 12 1587
Acute 53 1 30 9 3 377
Knee 1 4 6 1 0 42
Ankle 3 1 1 1 0 20
Lower leg 6 0 3 2 1 68
Lumbosacral 10 1 7 1 1 64
Chest 1 0 0 1 0 23
Foot 6 1 4 0 1 77
Thigh 6 1 2 3 0 63
Upper arm 1 0 1 0 0 1
Abdomen 1 0 1 0 0 2
Neck 2 1 1 0 0 1
Shoulder 1 0 1 0 0 7
Hip/groin 5 2 3 0 0 9
Gradual onset 103 28 49 17 9 1210
Thigh 6 4 1 0 1 146
Lumbosacral 10 3 4 2 1 86
Shoulder 1 0 0 0 1 920
Knee 12 3 8 1 0 33
Foot 19 1 10 5 3 416
Lower leg 25 6 13 4 2 344
Hip/groin 11 3 7 1 0 31
Neck 1 0 0 1 0 9
Wrist 1 1 0 0 0 0
Ankle 13 5 5 2 1 147
Chest 2 1 0 1 0 1
No category 1 0 1 0 0 1
selected
Abdomen 1 1 0 0 0 0
lliness 77 5 60 10 2 419
Infectious disease 15 0 8 6 1 159
Gastrointestinal 1 0 1 0 0 2
Respiratory 6 1 2 3 0 52
Psychiatric 1 0 0 0 1 52
No category 54 4 49 1 0 154
selected

The COVID-19 pandemic

Other non-COVID related infectious diseases (e.g., upper
respiratory tract infection) decreased during the COVID-19 pan-
demic, which could have affected the prevalence and burden of
illnesses reported in this study (The Norwegian Institute of
Public Health 2021).

In Norway, the 2020 national premier leagues for both
women and men were delayed due to the COVID-19 pan-
demic. Consequently, large parts of our results are pre-
season data (21 and 23 weeks for men and women
respectively); hence, the competitive season was con-
gested; however, we did not see any trends in injury
rates when resuming the competitive season.
A questionnaire was added at the end of the study, asking
the referees whether the pandemic affected their perfor-
mance in training and matches. Of the participants, 49%
said the pandemic had negatively affected their perfor-
mance, 44% reported no change in performance, and 7%
said COVID-19 had positively affected their performance.
Also, 42% said they trained less in 2020 compared to 2019
season, and 58% said they trained equally or more. During
the study period, three referees tested positive for COVID-
19, 36 referees were quarantined on one or several occa-
sions, totalling 710 days in quarantine.
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Methodological considerations

A main limitation of this study is the small sample size, especially
when dividing into sub-groups, which affects external validity of
the results. Another limitation is the lack of prospectively col-
lected training data. This prevented us from calculating injuries
related to training exposure and total exposure from training
and matches as well. Also, self-reported data relies on accurate
reporting by the participants (Clarsen et al. 2020). Severe injuries
were diagnosed by a sports physiotherapist (GMK) limited to
a telephone interview. Consequently, most of the reported inju-
ries were self-reported and lacked detailed clinical information
and a medically confirmed diagnosis. Since terms as acute sud-
den onset or repetitive gradual onset were not familiar to the
participants, injuries were categorized by the referees using the
more common terms overuse and acute injuries; not according
to the 10C consensus statement (Bahr et al. 2020). After the
study period, however, a sport physiotherapist (CM) categorized
injuries by the mode of onset according to Bahr et al. (2020);
hence the results could have been misclassified due to this
retrospective interpretation and categorization.

Using a wide definition of health problems allowed minor
and usually transient injuries and illnesses to be reported. Also,
the referees may have had different perceptions and interpre-
tations of what constituted a recordable health problem (Bahr
et al. 2020). Weekly reporting for 49-weeks may have fatigued
some of the participants, potentially leading to underreporting
of health problems towards the later stages of the study period.
Different attitude and motivation to report data might explain
why the prevalence of health problems were higher in the
beginning than towards the end of the study.

The main strengths of this study was, first, a prospective design
with serial measurement of prevalence (Bahr 2009). Second, the
weekly distribution of the OSTRC-H2 through a text message
(Nilstad et al. 2011). Furthermore, the compliance was 100%
every week, except from technical issues in week 17. Finally,
except from one participant who withdrew after 35 weeks, all of
the available Norwegian top-level referees participated in and
completed the study, and of them, 31% were female referees.

Perspectives

Throughout their career referees carry a significant indivi-
dual responsibility to look after their personal physical and
mental health. Unlike professional and semi-professional
players, who are in a club setting, many referees have
limited access to medical staff, e.g., physicians, physiothera-
pists or strength and conditioning coaches. Norwegian top-
level referees are semi-professional, combining part- or full-
time work alongside officiating. Not being full professional
referees most likely influence optimal physical and mental
recovery time and reduce time available for injury preven-
tion. Furthermore, the total load related to refereeing
includes developing adequate physical fitness, match pre-
paration, match pre- and post-evaluation and travel.
A broad definition of load is relevant for understanding
demands put on top-level referees; however, the extent to
which specific aspects of total load (e.g. travel, match

importance, tournament) influence health problem risk is
not studied. There are conflicting findings on the relation-
ship between load and health problems, as high load is
reported to both increase and decrease the risk of injury
(Soligard et al. 2016). Even though many of the participants
have a guaranteed minimum salary, it is mainly a paid per
match system. This introduces an economic incentive to
officiate with a minor injury or illness instead of refraining
from participating in a game, which may partly explain the
high availability in matches despite the high prevalence of
health problems.

Our data implies a need to focus on injury prevention efforts for
gradual onset injuries in the lower extremities. In this regard, the
ability to tolerate load is essential (Magnusson et al. 2010; Warden
et al. 2014; Drew and Finch 2016; Soligard et al. 2016), and multi-
component injury prevention programmes have proven to be
effective in preventing injuries in the lower extremities (Brunner
et al. 2019). The FIFA 11+ Referee programme includes strength
and plyometrics exercises, coordination and balance training, and
running drills (Bizzini et al. 2011), and reduced injuries by 65% in
amateur male football referees (Al Attar et al. 2021). Prevention of
gradual onset injuries in the lower extremities have shown to be
effective and should be implemented in top-level football refer-
ees, too (Lauersen et al. 2014; Hargy et al. 2018).

Effective research on injury prevention alone does not reduce
injuries. Translating research into a real-world environment
should include knowledge about current behaviour, as well as
possible motivators and barriers to preventive measures (Finch
2006). To our knowledge, research on this topic is lacking in top-
level referees. Another key factor in reducing injuries would be to
include key stakeholders, e.g., the referees, the national associa-
tions and the international football federations (Bizzini et al. 2013).

This study is one of few prospective studies focusing on
referee’s health, and it is the first study to include illness.
Determining the extent of a problem is key in injury prevention
(van Mechelen et al. 1992). More prospective studies are
needed in football referees, including several national leagues
and more female referees. Furthermore, health problems
should be reported according to the I0C consensus statement
(Bahr et al. 2020).

This study shows that gradual onset injuries located to the
lower extremities, especially lower leg and foot, are the most
burdensome. Results from this study should help guide future
preventive measures in referees.
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