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Abstract 

Background:  Handball referees play an important role during a handball match. Surprisingly, not much is known 
about their sports-related injuries and resulting pain, therefore the purpose of our study was to focus on injuries and 
sports-related pain in referees in German handball leagues.

Methods:  During the 2018/19 national German handball season, referees of the German Federation of Handball 
(DHB) were contacted and asked to complete an injury and pain questionnaire on the penultimate matchday of the 
first and the second round of the season.

Results:  Seventy referees participated in the study. One in three referees reported an injury during the last year and 
perceived some form of pain. Of those suffering from pain, 16.7% referees reported chronic pain disorders. During 
the season, 31.4% of referees incurred an injury and the majority of the 70 referees officiated despite pain (n = 43). 
Prospectively-enrolled data suggested an incidence of 11.6 (95% CI: 10.3 to 13.0) injuries per 1000 match hours, and 
19.0 (95% CI: 16.8 to 21.3) sports-related pain events per 1000 match hours. The most common injuries were foot and 
knee injuries and a substantial number of the referees (n = 25) reported taking analgesics for the pain.

Conclusion:  German handball referees are at risk of sports-related injuries with subsequent pain. Considering 
the injury profile, the incidence of sports-related pain events, and the high physiological demands of refereeing, it 
appears that prevention programs should be developed and integrated into the routine of the referee.
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Background
Handball is one of the most popular sports in Europe 
besides football, volleyball, and basketball [1]. Since 
handball is a sport with high physical intensity and fre-
quent body contact, it is not surprising that the inci-
dence of injury is comparatively high in players [1]. Most 
of these injuries affect the head/neck, upper extremities 
including the shoulder and knee and ankle [1, 2].

Referees play an important part in handball matches. 
They have to be very close to the current state of play 
in order to get the best perspective [3]. This may result 
in body contact with players and in physical fatigue and 
consequently in an increased risk for injuries and false 
decision making in some cases [3]. The fact that referees 
are often older than players may exacerbate these risks 
and consequently, referees in modern handball should be 
trained adequately [3, 4].

Although referees are at risk of injuries during hand-
ball matches, research dealing with this issue and pos-
sible consequential damages and symptoms is scarce. 
Especially, localization of the injury, restrictions due to 
the injury, and pain levels have not been well analyzed. 
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Therefore, the aim of our study was to (i) analyze the 
incidence of injuries in handball referees, (ii) to exam-
ine localization of the injury and its underlying mecha-
nism, (iii) to explore the consequent restrictions, and 
finally (iv) to evaluate referees’ pain levels.

Methods
Study design
We conducted an exploratory paper-based cohort 
study assessing pain and injury among referees in the 
German handball leagues during the season 2018/19. 
Questioning was conducted during the penultimate 
matchday of the first round of the season. For pro-
spectively-enrolled data, referees were encouraged 
to participate in the survey again on the penultimate 
matchday of the second round of the season (see 
Fig.  1). Still, all data collected by means of question-
naires is retrospective by its nature.

Participants
Potential participants were all referees registered with 
the German Federation of Handball (DHB) at the time 
of the survey. Referees who did not participate in the 
1.-3. German Handball League (men) or in the 1. Ger-
man Women Handball League and referees who retried 
during the season were excluded. The questionnaires 
were distributed by the Referee Chairman of the DHB, 
and anonymized completed questionnaires were sent 
to us by those referees who gave written informed con-
sent. In total, 270 referees received the survey and sev-
enty of these referees completed the survey.

Outcome measures
The questionnaire comprised of the following questions 
(see Table 1):

The complete questionnaire is accessible as Additional 
file 1: File S1.

Definitions
Physical overload: Overload basically means that an exer-
cise must become more challenging during a training 
program for the purpose to increase fitness and robust-
ness. However, in some cases the overload is outside a 
healthy level and results in injury and or harm. Physi-
cal overload should be interpreted in this context when 
exploring the results of this study.

NSAID: Nonsteroidal anti-inflammatory drugs are 
medications mostly prescribed for the treatment of pain-
ful conditions. Most people are familiar with over the 
counter, non-prescription NSAIDs. Besides its pain relief 
effect, NSAIDs also have anti-inflammatory properties 
and reduce swelling.

NRS: The Numeric Rating Scale (NRS) is a simple and 
often used numeric scale in which people rate their pain 
from 0 (no pain) to 10 (worst pain).

Sports-related injuries: All injuries related to the activi-
ties related to sport activities (including training).

Point-prevalence: Prevalence of a disorder at a specific 
point in time.

Statistical analysis
Statistical data processing was performed using SPSS 
(Version 24; IBM Deutschland GmbH, Ehningen). 
Since all data had a normal distribution (Kolmogoroff–
Smirnoff–Lilliefors test), data are expressed as means 

Fig. 1  Study design. The survey was carried out on the penultimate matchday of the first round and the penultimate matchday of the second 
round of the first 1. German Handball League. The time between the two survey times represents the prospective data collection. All referees 
leading matches in the 1.-3. German Handball League and the 1. German Women Handball League were asked to participate in the study. Numbers 
represent the respective matchday. Although the leagues differed in the number of match days (from 26 match days in the 1. German Women 
Handball League to 38 matchdays in the 2. German Handball League), their season schedule was relatively similar. The full season of the different 
leagues lasted from August/September 2018 to May/June 2019
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and standard deviations (95% CI). For statistical analysis 
between different subgroups, the T-test for independ-
ent samples and the Chi2 test for categorized data were 
applied. The level of statistical significance was set at 
p < 0.05. Correlations were calculated applying Pearson’s 
coefficient, and are indicated as Pearson’s r.

Results
Characteristics of the referees
Seventy referees participated in the study—their char-
acteristics are summarized in Table  2. It should be 
noted that the average BMI of female referees was 

approximately 2  kg/m2 lower than the average BMI of 
male referees. The training frequency of the referees 
ranged between two and five days with an average of 
three days.

Retrospectively reported injuries
Twenty-two (31.4%) referees had suffered a sports-related 
injury within the last year. Most of the injuries occurred 
during training. In total, 28 injuries were reported, with 
foot (53.6%) and knee (32.1%) injuries being most com-
mon (Table  3). Injury mechanism included turns and 
changes of direction (29.7%), as well as sprints (21.6%) 

Table 1  Composition of the questionnaire

Demographics Age, sex, height, weight

Experience being a referee

Training loads Endurance, strength, circuit

Occupation

Number of actions Per week, last 4 weeks

International participations

Injury 1-Year Incidence of sports-related injury Match, training

Incidence of injury during season

Type of injury

Mechanism of injury

Degree of disability

Therapy

Pain Sports-related pain Occurrence, location, intensity

Use of analgesics Type, frequency

Table 2  Characteristics of referees who are suffering from an injury and of those who did not. Data presented as mean ± standard 
deviation

*p < 0.05

Referees with injury Referees 
without 
injury

Demographics Age [years] 31.3 ± 7.8 32.0 ± 6.8

Female gender [n] 4 3

BMI [kg/m2] 24.8 ± 2.7 24.9 ± 1.8

Training habits Daily training time [h] 1.5 ± 0.9 1.1 ± 0.7*

Endurance training [%] 61.9 ± 22.5 66.1 ± 24.9

Strength training [%] 29.2 ± 21.1 24.8 ± 21.4

Circuit training [%] 6.1 ± 10.8 5.8 ± 10.9

Referees’ characteristics Experience [years] 15.7 ± 6.5 15.7 ± 6.4

Commitment international [%] 14 20

Commitment 1. league [%] 23 32

Commitment 2. league [%] 40 56

Commitment 3. league [%] 43 60

Commitment in 1. league women [%] 37 52

Match load [hours/week] 1.1 ± 0.4 1.0 ± 0.3
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and physical contact with players or ball (21.6%). Physi-
cal overload was reported by none of the referees. Due 
to their injury, daily living activities were affected: ref-
ereeing (72.0%), walking (60.0%), stair climbing (44.0%), 
occupation (24.0%), car driving (20.0%), and sleeping 
(16.0%). Therapy included physiotherapy (64.0%), analge-
sics (44.0%), taping (40.0%), massage (24.0%), trans-der-
mal electro stimulation (12.0%), and surgery (12.0%).

Retrospectively reported pain
Sports-related pain was reported by 24 (34.3%) referees 
during the last year; the pain occurred, immediately after 
the match in 37.5% of the (9/24 referees), on the day after 
the match (9/24; 37.5%), up to 4  days (3/24; 12.5%), up 
to one week (1/24; 3.1%), or continuously (3/24; 12.5%). 
The mean pain intensity perceived among referees was 
3.0 ± 1.8  Numeric Rating Scale (NRS) with a maximum 
perceived pain of 5.3 ± 2.2  NRS and a minimum pain 
of 0.9 ± 1.1  NRS. The point-prevalence of pain inten-
sity at the time of the survey was 1.6 ± 1.8 NRS. Fifteen 
(21.4%) referees reported using analgesics with different 
frequency.

Twenty-six (37.1%) referees reported that they offici-
ated at matches despite suffering from pain, and 8 (11.4%) 
referees reporting doing so regularly.

Other retrospective information
To gain a better understanding of causes for injuries, we 
divided the referees into two groups. Group 1 included 
all referees who suffered an injury within the last year, the 
second group (group 2) of referees did not have an injury 
during the last year. We found an association with train-
ing load and injury during the last year (trainings load 
per day in group 1: 1.5 ± 0.9 h vs. trainings load per day 
in group 2: 1.1 ± 0.7 h; p = 0.04). Significant more referees 
who experienced an injury during the last year officiated 
a handball match despite of pain (p < 0.02).

Referees suffering from sports-related pain mediated 
an increased mean pain intensity (NRS: 3.4 ± 1.6 vs. 

1.4 ± 1.3; p < 0.02). Furthermore, we found some mod-
erate correlations: age (r = 0.493; p < 0.02) and experi-
ence (r = 0.499; p < 0.02) were associated with a higher 
frequency to use analgesics. A higher BMI moderately 
correlated with increased analgesic intake (r = 0.441; 
p = 0.04), and mean pain intensity (r = 0.420; p < 0.04).

Prospectively‑enrolled reported injuries and pain
Fifty-two of the 70 referees (74.3%) responded in the pro-
spectively-enrolled part of the survey. Seventeen (32.7%) 
referees suffered a sports-related injury during the obser-
vational period, with injuries occurring more often dur-
ing training than during a match. In total, 27 injuries 
were reported, with foot (51.9%) and knee (25.9%) inju-
ries being most common (Table  4). Injury mechanism 
included turns and changes of direction, as well as sprints 
(both 27.6%). Physical overload was reported by four of 
the referees. Due to their injury, daily living activities 
were affected: refereeing (82.4%), walking (82.4%), stair 
climbing (58.9%), car driving (35.3%), occupation (29.4%), 
and sleeping (11.8%). Therapy included physiotherapy 
(82.4%), analgesics (64.7%), taping (64.7%), and mas-
sage (35.3%). A physician attended 41.2% of the injured 
referees.

The cumulative training load of 205  h per week, 
resulted in 2.6 injuries per 1000 training hours (95% CI: 
2.09 to 3.31). Taken cumulatively, 56 officiated matches 
per week resulted in 11.6 injuries per 1000 match hours 
(95% CI: 10.3 to 13.0).

Most referees reported officiating despite having pain 
(n = 43). 18 referees reported sports-related pain during 
the season. Their mean pain intensity during the season 
was 2.3 ± 1.4 (maximum pain 4.8 ± 2.7; minimum pain 
1.0 ± 1.4). The point-prevalence of pain intensity at the 
time of the survey was 1.5 ± 1.8, and pain intensity imme-
diately after their last officiated match was reported to 
be 3.1 ± 2.2. 20 (46.5%) of these pain-affected referees 
reported the use of analgesics. Furthermore, 67.4% of 

Table 3  Injuries reported by referees during the last year. 
Absolute numbers are given in the table. The reported injuries 
included the calendar year 2018

Match Training Both Total

Foot 1 12 2 15

Knee 1 6 2 9

Pelvis 0 1 1 2

Chest 0 1 0 1

Hand 0 1 0 1

Total 2 21 5 28

Table 4  Injuries reported by referees during the season 2018/19. 
Injuries are stated as absolute numbers

Match Training Both Total

Foot 5 8 1 14

Knee 3 1 3 7

Pelvis 0 1 1 2

Trunk 0 1 0 1

Arm 0 1 0 1

Shoulder 0 1 0 1

Head 0 1 0 1

Total 8 14 5 27
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these referees also agreed to the sentence that a referee 
need to be ready to tolerate pain due to sporting reasons. 
The accordance with this statement was significantly 
higher in referees suffering from pain than in those with-
out pain (p < 0.04). The incidence of sports-related pain 
was 19.0 (95%-CI 16.8 to 21.3) per 1000 match hours.

Gender differences
Although the number of female referees was low in our 
study, we analyzed if there are any gender specific dif-
ferences between female and male referees. We run this 
sub-group analyses with the knowledge that the statis-
tical power might be insufficient to have robust results. 
However, aside anthropometric data (height, weight, 
BMI), we could not detect any other differences when 
comparing female and male referees.

Discussion
To our knowledge, this is the first specific report on 
pain being a severe symptom among referees in sports. 
Whereas previous surveys focus on injuries and func-
tional complaints, this recent research emphasizes the 
need for remedies to prevent and relieve pain. Based 
on a sample of national handball referees our data sug-
gest one out of three referees suffer from pain, one out 
of three officiate despite pain, and almost every tenth to 
do so regularly. The mean pain intensity in all referees 
was three, independently of the time of surveying. Given 
a mean pain intensity of three is alarming, as this pain 
level is classified as light to moderate and is assigned to 
Step 1 of the pain ladder according to the standard WHO 
Pain Management guidelines [5]. Consequently, consid-
erable number of the referees surveyed would need pain 
therapy. Step 1 implies the need for at least non-opioid 
analgesics, in particular nonsteroidal anti-inflammatory 
drugs (NSAID), for pain therapy.

Our data reporting injuries and injury rates (1-year 
prevalence 36%; season prevalence 32.7%) are similar 
to injury rates for referees in other types of sports. In 
Iran’s Football Premier League, 6-month injury incidence 
was reported to be 22.4%, 31 out of 59 (56%) referees 
reported a history of knee injury, and injured referees 
reported decreased activities in daily and recreational liv-
ing [4]. In Gaelic football, the annual injury prevalence 
was 58%, with 14% injured at the time of the survey [6]. 
Almost every third injury led to time off from refereeing 
for a median duration of 3 weeks and this study reported 
that more injuries occurred during matches (60%) than 
during training. Data on Swiss Football League referees 
suggested that injuries were more frequent during train-
ing than during matches [7]. Our data suggests that inju-
ries were more likely to occur following matches than 
training when taking into account the number of match 

/ training hours. However, since the training load equals 
approximately 7-times the weekly match load, the prob-
ability of suffering injury in training also increases. Based 
on our results, the duration of the training seems to play 
an important role. Referees who had an injury had a 
0.4 h longer daily training duration than their colleagues 
without an injury. These 0.4  h seems to be not clini-
cally meaningful at first glance, still it is a 36% increase 
in training load. Taking into account that handball refer-
ees have a usual occupation (with 40 h at work per week) 
and the training is additionally, this moderate difference 
could be important. Increased training load required 
additional recovery [20]. Disturbed recovery as well as 
overtraining may result in long-term decrement in per-
formance capacity with or without related physiological 
and psychological signs and symptoms. In brief, this may 
present a substantial risk of injury and pain.

Bizzini et  al. confirmed their previous results [7] in a 
survey of the soccer referees at the 2006 FIFA world cup 
[8]. They demonstrated that 33.3% of the referees suffered 
from low back pain. However, reporting on pain focused 
on musculoskeletal disorders and did not specify the 
impact of pain on injury and daily living. Other studies 
dealing with pain or pain-like symptoms are sparse. In a 
study investigating the prevention on muscle soreness in 
soccer referees by means of absorbing heel inserts, it was 
hypothesized that 80% of referees suffered from muscle 
soreness [9]. One should be aware, that muscle sore-
ness is a symptom complex including in particular pain, 
stiffness and weakness in the affected area others, and is 
more likely to be an acute and subacute disorder than an 
equivalent to chronic pain [10].

Previous reports about injuries in soccer referees indi-
cated that these referees resumed refereeing as early as 
one week after the injury occurred [11]. In some cases, 
the referees restarted with referring before the injury was 
cured or before injury related symptoms disappeared [4, 
7, 11]. This insufficient recovery might increase the risk 
of a re-injury and therefore endangers referees’ health 
and well-being [4, 11]. It is also known that the referees’ 
health and quality of refereeing are directly related [4, 
11]. These findings in soccer referees are comparable to 
handball referees. Handball referees also tend to resume 
refereeing early with a substantial portion of them still 
having pain and or symptoms. Soccer and handball ref-
erees make use of the medical system or of treatment 
option after an injury occurred in a similar way. Both 
groups of referees most frequently use physiotherapy [4].

Current literature provides evidence that BMI and 
distribution of body fat influence sensory detection and 
pain sensitivity [12]. Obesity was linked to an increased 
sensitivity of pain. This phenomenon can be also found 
in patients after operation. Juhl et  al. [13] showed a 
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significant correlation of pain after mastectomy with the 
BMI; women with an increased BMI had higher pain lev-
els. Furthermore, a connection of BMI and the use of pain 
killers has been evaluated in the past. Lendrum et al. [14] 
showed that higher BMI is associated with increased opi-
oid consumption after surgery. These findings in patients 
are also applicable to handball referees. In handball refer-
ees we found a positive correlation of the BMI with pain 
levels and the frequency of pain killer usage.

Besides injury and pain, it is the psychological demands 
on referees that could play an eminent contributing role 
[8]. We did not assess the occurrence of biopsychoso-
cial factors within this survey, such as e.g. depression, 
anxiety, stress, self-compassion, alcohol consumption, 
as well as sleep quality, health-related quality of life, or 
impairments of quality of life. However, related data 
from studies on pain among sports students suggest the 
high relevance of social and supogical factors contrib-
uting to chronic pain and injury in sports [15]. There is 
one large study investigating the sources of stress among 
Greek handball referees [16], which ranked the follow-
ing stressor factors highest: "Making a wrong call", "Lack 
of cooperation with my partner", and "Refereeing an 
important game". Environmental discomfort has been 
proposed another important factor [17]. Referees in pro-
fessional football, were surveyed for common mental dis-
orders, and a one-season incidence of 10% for distress, 
16% for anxiety/depression, 14% for sleep disturbance, 
29% for eating disorders, and 8% for adverse alcohol use 
was reported [18]. Finally, self-efficacy has been pro-
posed as being another important contributing factor to 
the occurrence of pain [15]. It has been shown that years 
of experience and physical/mental preparation are pre-
dictive of all factors of referee self-efficacy [17]. In our 
study, we could show that referees’ experience predicted 
analgesic consumption. A link between analgesics and 
self-efficacy remains hypothetical, but seems likely. Alto-
gether, evaluation of these co-factors may be helpful for 
further research and should be subject to further studies.

Limitations
We are aware that our data is based on a voluntary sur-
vey, distributed among referees with the help of the 
German Federation of Handball (DHB). The ratio of sup-
posed non-responders is in line with similar research, 
but we cannot rule out that their non-response may 
have altered the results. Furthermore, the number of 
female referees in our study and in general is low. We 
can therefore not rule out that analyzing female referees 
(only) might reveal other results. Additionally, we did 
not assess if the referees are performing any other sport 
or if the referees had a professional career as a handball 
player before starting their career as a referee. It might 

be possible that these factors might have an influence on 
our results. The assessment of pain and injury is based on 
simple dichotomous or categorized questions, and lin-
ear data was acquired using numeric rating scales. This 
is the simplest way to get an overview about a topic that 
hitherto had been addressed only in parts. A more com-
prehensive assessment applying a battery of validated 
questionnaires, as recently promoted [15], would have 
revealed a more detailed description. We decided to use a 
very shortened and reduced survey, as we could not esti-
mate whether referees were willing to respond or not. As 
handball referees present a small cohort, our primary aim 
was to obtain as many responders as possible. Reporting 
and interpretation of the results is based on the guide-
lines for of the STROBE initiative [19]. We assume our 
sample size to be adequately robust to represent the cho-
sen cohort. Finally, the comparison of pain experienced 
by handball referees to referees in other disciplines is lim-
ited. Altogether, data reporting on referees is very limited 
and conclusions must be drawn carefully.

Outlook
Best injury and pain prevention could start which an 
adequate education of referees (athletes and staff). A pro-
found risk awareness as well as the knowledge of red and 
yellow flags is essential to assess the extent of the own 
training. As stated above, training loads must be com-
pensated by adequate recovery, and in case of excessive 
loads by adequate rest [20]. This must be ensured, and 
affected people must be strongly encouraged to follow 
recovery plans. Finally, the real training program is indi-
vidually designed, it should be based on regularly per-
formed cardio-pulmonary exercise testing, and include 
a balanced mix of endurance, resistance and flexibility 
exercises with variable loads.

Conclusion
This survey shows that referees in German national 
handball leagues are at considerable risk for sport related 
injuries resulting in pain. In some cases, referees com-
plained about signs of chronification, and there are hints 
that other biopsychosocial cofactors may play an impor-
tant contributing role.

Erickson and colleagues published a weighty state-
ment in 2012, that “umpires, referees, and sports officials 
should deserve the same attention by the sports medi-
cine community as the athletes with whom they share 
the field” [6]. Summarizing the findings of our survey, we 
would like to suggest an amendment to this requirement 
that this attention should be directed to preventive strat-
egies not only to prevent injuries but also to prevent the 
occurrence of pain disorders.
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