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Abstract
The aim of the study was twofold, namely (i) to determine the prevalence of symptoms of common mental disorders (CMDs)
among current and retired professional football and handball players and (ii) to explore the relationship of psychosocial stressors
with the outcomemeasures under study. A total of 1155 players were enrolled in an observational study based on a cross-sectional
design. Questionnaires based on validated scales were set up and distributed among current and retired professional football
and handball players by the Danish football and handball players’ union. In professional football, the highest prevalence
(4 weeks) of symptoms of CMDs was 18% and 19% for anxiety/depression among current and retired players, respectively.
In professional handball, the highest prevalence (4 weeks) of symptoms of CMDs was 26% and 16% for anxiety/depression
among current and retired players, respectively. For both the current and retired professional football and handball players,
a higher number of severe injuries and recent adverse life events (LE) were related to the presence of symptoms of CMD.
Players exposed to severe injuries and/or recent adverse LE were 20–50% times more likely to report symptoms of CMD.
The results suggest that it is possible to recognize the population of professional athletes that are more likely to develop
symptoms of CMD. This could create the opportunity to intervene preventively on athletes that suffered from severe injury
and/or recent adverse LE that could lead to a faster and safer recovery and psychological readiness to return to play.

Keywords: Football, handball, epidemiology, mental disorders

Highlights
. In Danish football. The highest prevalence (4-week) of symptoms of common mental disorders was 18% and 19% for

anxiety/depression among current and retired players, respectively.
. Football and handball players exposed to severe injuries and/or recent adverse life events were 20% and 50% times more

likely to report symptoms of common mental disorders.

Introduction

Psychological factors and symptoms related to distress,
anxiety or depression, sleep disturbance and adverse
alcohol use, also known as symptoms of common
mental disorder (CMD), have shown to be associated
with injuries in professional sports (Gouttebarge, Aoki,

Ekstrand, Verhagen, & Kerkhoffs, 2016; Gouttebarge,
Aoki, & Kerkhoffs, 2015; Gouttebarge, Tol, & Ker-
khoffs, 2016; Ivarsson & Johnson, 2010; Ivarsson,
Johnson, & Podlog, 2013; Junge, 2000; Ostenberg &
Roos, 2000). Even though research about symptoms of
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CMD in professional sports are scarce, recently more
attention is given to the occurrence of symptoms of
CMD among professional athletes among different
sports in different countries. For instance, a 12-month
prospective cohort study on symptoms of CMD
amongEuropean professional footballers found a preva-
lence reaching up to 32% for anxiety/depression, while
the 12-month incidence ranged from 12% for distress
to 37% for anxiety/depression (Gouttebarge, Aoki,
Verhagen,&Kerkhoffs, 2016).Another studyon theepi-
demiology of symptoms of CMD among elite Gaelic
athletes presented a prevalence that ranged from 23%
for adverse alcohol use to 48% for anxiety/depression
with an increased risk on symptoms of CMD for
players who suffered from severe injuries, surgery and/
or recent adverse life events (LE) (Gouttebarge et al.,
2016). Recent studies have shown that professional ath-
letes who sustained injuries are two to nearly four times
more likely to report symptoms of CMD than players
whodidnot suffer frominjury (Gouttebargeet al., 2016).
While symptoms of CMD among professional ath-

letes are explored among multiple different sports in
different countries all over the world, no studies of
symptoms of CMD and related stressors are to be
found neither in Denmark nor among professional
handball players at all.
Accordingly, the aim of the present study was

twofold: (1) to determine the prevalence of symptoms
of CMDs (distress, anxiety/depression, sleeping dis-
turbance and adverse alcohol use) among current
and retired professional football and handball
players and (2) to explore the relationship of psycho-
social stressors (severe injuries, surgeries and LE)
with the outcome measures under study.

Materials and methods

Design

An observational study based on a cross-sectional
design was conducted using the Strengthening the
Reporting of Observational Studies in Epidemiology
statement in order to guarantee the quality of report-
ing (Vandenbroucke et al., 2007). Ethical approval
for the study was provided by the board of St. Mar-
ianna University School of Medicine (Kawasaki,
Japan) as this study is a substudy of a bigger study
concerning 11 countries of which Japan. The
present research was conducted in accordance with
the Declaration of Helsinki (World Medical, 2013).

Study setting and participants

Participants were current and retired professional
male and female football and handball players from

Denmark. Inclusion criteria were: (i) being a
current or retired player in professional football or
handball, that means committing or have committed
significant time to football or handball training and
competing at the highest and second highest pro-
fessional football or handball level and (ii) being 18
years old or older. With regard to the first aim of
the study, sample size calculation indicated that at
least 138 participants were needed per study group
(confidence interval (CI) of 95%; precision of 5%),
under the assumption of an anticipated population
proportion of 10% (Woodward, 2014). The Danish
football and handball players’ union (Spillerforenin-
gen; 4Player) was asked to assist in recruiting partici-
pants. Potential participants were invited between
April and September 2015 to participate in the study.

Symptoms related to CMDs

- Distress: Distress in the previous four weeks was
measured using the Distress Screener (three
items scored on a 3-point scale), which is
based on the four-dimensional symptom ques-
tionnaire (4DSQ) (Braam et al., 2009). The
4DSQ, i.e. Distress Screener has been validated
in several languages among which Danish (test–
retest coefficients ≥0.89; criterion-related val-
idity: Area Under the Receiver Operating
Characteristics (ROC) Curve ≥0.79) (Braam
et al., 2009; Terluin et al., 2006). A total score
ranging from 0 to 6 was obtained by summing
up the answers on the three items and a score
of 4 or more indicating the presence of distress.

- Anxiety/depression: The 12-item General Health
Questionnaire (GHQ-12) was used to assess
psychological symptoms related to anxiety/
depression in the previous four weeks (Goldberg
et al., 1997). The GHQ-12 has been validated in
several languages among which Danish (cri-
terion-related validity: sensitivity ≥0.70, speci-
ficity ≥0.75, Area Under ROC Curve ≥0.83)
(Goldberg et al., 1997). Based on the traditional
scoring system, 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) (Goldberg et al., 1997).

- Sleeping disturbance: Based on the PROMIS (short
form), sleep disturbance in the previous four
weeks was assessed through two single questions
scored on a 4-point scale (0 for favourable
answers, 1 for unfavourable answers) (Yu
et al., 2012). The PROMIS has been validated
in several languages among which Danish (con-
struct validity: product–moment correlations
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≥0.96) (for detailed information, see www.
nihpromis.org). A total score ranging from 0 to
2 was obtained by summing up the answers to
the two questions, a score of 1 or more indicating
the presence of sleep disturbance.

- Adverse alcohol use: Current level of alcohol con-
sumption was detected using the 3-item
AUDIT-C (Dawson, Grant, Stinson, & Zhou,
2005). The AUDIT-C has been validated in
several languages among which Danish (cri-
terion-related validity: Area Under ROC Curve
0.70–0.97) (Dawson et al., 2005; de Meneses-
Gaya, Zuardi, Loureiro, & Crippa, 2009). A
total score ranging from 0 to 12 was obtained
by summing up the answers on the three items,
a score of 5 or more indicating the presence of
adverse alcohol behaviour.

Stressors

- Severe injuries: The total number of severe muscu-
loskeletal injuries during a professional football
or handball career was assessed through a
single question (e.g. ‘How many severe injuries
have you had during your professional football/
handball career?’). In our study, severe muscu-
loskeletal injury was defined as an injury that
involved the musculoskeletal system (bone,
joint, ligament, muscles, tendons,…) and
occurred during team activities and led to
either training or match absence for more than
28 days (definition being clearly stated to the
participants) (Fuller et al., 2006).

- Surgeries: The total number of surgeries under-
gone during a professional football or handball
career was examined through a single question
(e.g. ‘How many surgeries have you had during
your professional football/handball career?’).

- Life events (LE): Based on the validated Social
Athletic Readjustment Rating Scale, the occur-
rence of LE (e.g. ‘Death of spouse’ and
‘Change in financial state’) in the previous 12
months (LE < 12) was explored by 13 single
questions (yes or no) (Bramwell, Masuda,
Wagner, & Holmes, 1975). A total score was cal-
culated by summing up the LE occurred,
ranging from 0 to 13.

Procedures

Based on the stressors and outcome measures under
study, an electronic and paper questionnaire available
in Danish was set up, involving the following descrip-
tive variables: age, gender, height, body mass, dur-
ation of professional sport career, level of play, time

elapsed since sports retirement (for retired players)
and time elapsed until having another job (for
retired players). Information about the study was
sent per email to potential participants by the
Danish football and handball players’ association. If
interested in participating in the study, participants
gave their informed consent and were asked to fill
in their questionnaires anonymously within two
weeks (two reminders sent after two and four
weeks). Once completed (around 15 min was
required), the data from the questionnaires were
saved on a secured electronic server that was accessi-
ble only by the research team. Players participated
voluntarily in the study and did not receive any
reward for their participation.

Statistical methods

All data analyses were performed using the statistical
software IBM SPSS Statistics 23.0 for Windows.
Analyses were conducted separately for the four
groups involved in the study (current football
players, retired football players, current handball
players and retired handball players). Descriptive
data analyses (mean, standard deviation, frequency
and range) were performed for the different variables
involved in our study. Prevalence of symptoms of
CMD (distress, anxiety/depression, sleep disturb-
ance, adverse alcohol and use) was calculated, using
the Wald method (sample size of more than 150
persons) for 95% CIs (Woodward, 2014). Prevalence
(expressed as a percentage) was calculated as the pro-
portion of the number of participants with a given
symptom of CMD relative to the total number of par-
ticipants (Woodward, 2014). Univariate and multi-
variate logistic regression analyses expressed as odds
ratio (OR) and related 95% CIs were performed to
explain the potential relationship between a stressor
(severe injuries, surgeries and LE as continuous vari-
able) and the presence/absence of the outcomes
measures under study (Woodward, 2014).

Results

Participants

A sample of 3500 professional football and handball
players were contacted for the study. A total of 1155
players gave their written informed consent (total
response rate of 33%) and were involved in the ana-
lyses: 348 current and 345 retired professional foot-
ball players, and 232 current and 230 retired
professional handball players. The group of pro-
fessional football players (82% male; 18% female)
was on average 26 years old (SD = 5), and had been

1330 Ö. Kilic et al.

www.nihpromis.org
www.nihpromis.org


active in professional football for 11 years on average
(SD = 9). The group of retired professional football
players (79% male; 21% female) was on average 34
years old (SD = 5 years), and they were retired from
professional football for 6 years on average (SD =
4). The group of professional handball players (51%
male; 49% female) was on average 25 years old (SD
= 5), and had been active in professional handball
for 10 years on average (SD = 9). The group of
retired professional handball players (all male) was
on average 35 years old (SD = 6 years), and they
were retired from professional handball for 6 years
on average (SD = 5). All characteristics of the partici-
pants are presented in Table 1.

Prevalence of symptoms of CMDs

Prevalence (4 weeks) of symptoms of CMD ranged
from 3% for adverse alcohol use to 18% for anxiety/
depression among current professional football
players, and from 8% for adverse alcohol use to
19% for anxiety/depression among retired pro-
fessional football players. Prevalence (4 weeks) of
symptoms of CMD ranged from 3% for adverse
alcohol use to 26% for anxiety/depression among
current professional handball players, and from 7%
for adverse alcohol use to 16% for anxiety/depression
among retired professional handball players. All
prevalence rates of symptoms of CMD are presented
in Table 2.

Relationships between stressors and symptoms related to
CMDs

Among current and retired professional football
players, a higher number of severe injuries and a
higher number of recent adverse LE were especially
related to the presence of symptoms of CMD (for
instance, distress among current players: OR = 1.2,
p= .015 for univariate analyses; for instance, sleep
disturbance among retired players: OR = 1.5, p
= .015 for multivariate analyses). Among current
and retired professional handball players, a higher
number of severe injuries and a higher number of
recent adverse LE were especially related to the pres-
ence of symptoms of CMD (for instance, adverse
alcohol use among current players: OR = 1.3, p
= .019 for multivariate analyses; for instance,
anxiety/depression among retired players: OR = 1.3,
p= .035 for univariate analyses). These statistics
show that professional football and handball players
exposed to a higher number of severe injuries and/
or a higher number of recent adverse LE are 20–
50% times more likely to report symptoms of CMD
during or after their career by comparison with

those less or unexposed. All relationships between
stressors and symptoms of CMD are presented in
Table 3.

Discussion

Results

Our main findings were that in professional football,
the highest prevalence (4 weeks) of symptoms of
CMDs was 18% and 19% for anxiety/depression
among current and retired players, respectively. In
professional handball, the highest prevalence (4
weeks) of symptoms of CMDs was 26% and 16%
for anxiety/depression among current and retired
players, respectively. Although the prevalence of
symptoms of CMD among the participants of this
study is somewhat lower, the findings of this study
are coherent with the findings of previous studies
mentioned in the Introduction as this study shows
that players with severe injuries or recent adverse
LE are more likely to develop symptoms of CMD.
In this study, professional football and handball
players exposed to a higher number of severe injuries
and/or a higher number of recent adverse LE were
20–50% times more likely to report symptoms of
CMD during or after their career by comparison
with those less or unexposed.

Methodological considerations

A limitation of this study that should be pointed out is
the cross-sectional design. A cross-sectional design
does not allow the establishment of a causal relation-
ship between independent and dependent variables,
in this case stressors and symptoms of CMD.
Another potential limitation might be that the
measurement of symptoms of CMD and related
stressors was done through self-report and not
through medical professionals. Measurement
through medical professionals might have led to less
subjective information, especially concerning a
rather taboo matter like symptoms of CMD. As
mental health is a rather taboo subject among pro-
fessional athletes, one might hypothesize that the
prevalence of symptoms of CMD in the present
study might be underestimated. However, the anon-
ymous recruitment procedures and electronic survey
combined with validated scales used in the present
study might have limited the influence of social desir-
ability/undesirability. The assumption that the preva-
lence of symptoms of CMDmight be underestimated
due to the fact that it is a taboo subject cannot be sub-
stantiated, as we did not involve a measure of social
desirability/undesirability in our study.
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Another limitation worth mentioning is the
inability to conduct a non-response analysis, as the
procedure of participants’ recruitment was blind to
the researcher for privacy and confidentiality
reasons. This inability to conduct a non-response
analysis should always be considered as a limitation
in epidemiological studies as one might strive to
know why potential participants dropped out of the
research in order to minimize the risk of bias.
An important strength of this study is especially the

amount of participants despite the taboo topic being
explored in a study group that is rather difficult to
reach.

Implications

The results of this study implicate that a multidisci-
plinary approach to the medical care of current and
retired professional football and handball players is
justified. Especially, LE and severe injuries should be
taken into account, as these two stressors are often
associated with the presence of symptoms of CMD.
This makes an early identification, of players at risk
for developing symptoms of CMD, easier. Conse-
quently, such an early identification creates the oppor-
tunity to prevent professional athletes that are at risk
from developing symptoms of CMD or prevent their

symptoms related to CMD getting worse that might
otherwise develop into severe mental health disorders.
A prospective cohort study showed that a squad of

25 players could at least expect 3 players to develop
symptoms of CMD (Gouttebarge et al., 2016).
Also, absenteeism of players due to time-loss injuries
has shown to decrease the performance of a team
(Hagglund et al., 2013). Not only physical but also
psychological readiness has shown to increase ath-
letes’ perceived likelihood of a successful return to
play (Podlog, Banham, Wadey, & Hannon, 2015).
So, one can logically assume that an early identifi-
cation of symptoms of CMD after time-loss injuries
might perhaps lead to not only faster but also safer
return to play and so improve team performance.
This implicates that medical care to current and

retired professional football and handball players by a
multidisciplinary team (e.g. sports medicine, occu-
pational medicine and psychiatry) is justified. As this
study empowers the need for interdisciplinary approach
by a medical team by including psychologists providing
psychotherapeutic or clinical intervention to players,
more longitudinal research is needed to explore the
causal relationship between symptoms of CMD and
related stressors. Such studies would create the oppor-
tunity to develop and implement evidence-based inter-
vention and prevention programmes.

Table 1. Characteristics of the current and retired professional football and handball players.

Variables
Current football players

(N = 348)
Retired football players

(N= 345)
Current handball players

(N= 232)
Retired handball players

(N= 230)

Age (in years; mean ± SD) 25.8 ± 4.9 34.0 ± 4.9 25.3 ± 4.5 35.0 ± 5.6
Gender (%)

Male 82 79 51 100
Female 18 21 49 0

Height (in cm; mean ± SD) 182.3 ± 7.8 180.5 ± 7.9 183.9 ± 10.5 185.5 ± 7.3
Weight (in kg; mean ± SD) 76.7 ± 9.1 82.1 ± 12.0 83.0 ± 14.4 90.4 ± 8.3
Body mass index (in kg m−2;

mean)
23.1 25.2 24.5 26.3

Duration sport career (in years;
mean ± SD)

11.0 ± 9.4 9.8 ± 4.9 10.0 ± 9.3 11.1 ± 5.1

Level of play (top league; %) 50 64 56 79
Time since retirement (in years;
mean ± SD)

– 6.0 ± 4.4 – 6.2 ± 4.6

Number of severe injuries (%)
None 13 7 17 12
One or two 49 29 51 34
Three or more 38 64 32 54

Number of surgeries (%)
None 56 35 53 28
One or two 36 38 35 41
Three or more 8 27 12 31

LE< 12 (%)
None 18 45 13 50
One or two 47 23 46 35
Three or more 35 32 41 15

Note:N, number of participants; SD, standard deviation; cm, centimetres; kg, kilograms; %, percentage; LE < 12, life events in the previous
12 months.

1332 Ö. Kilic et al.



Perspective

To the authors’ knowledge, this is the first study to
explore symptoms of CMD and related stressors
among professional current and retired football and
handball players in Denmark and among professional
handball players at all. Consequently, comparison
with this particular population cannot be made.
However, an earlier study across five European
countries presented a prevalence of symptoms of
CMD ranging from 11% for distress (in Spain) to
43% for anxiety/depression (in Norway) (Goutte-
barge, Backx, Aoki, & Kerkhoffs, 2015). A study

among current and former professional football
players presented a prevalence of mental health pro-
blems ranging from 5% (burnout) to 26% (anxiety/
depression) among current players and from 16%
(burnout) to 39% (anxiety/depression) among
former professional football players (Gouttebarge,
Frings-Dresen, & Sluiter, 2015). At last another pro-
spective cohort study exploring the epidemiology of
symptoms of CMD among elite Gaelic athletes pre-
sented a prevalence of 23% for adverse alcohol use
to 48% for anxiety depression (Gouttebarge et al.,
2016). Even though our study presented a somewhat

Table 2. Prevalence (in %; 95% CI) of symptoms of common mental disorders among current and retired professional football and handball
players.

Variables
Current football

players
Retired football

players
Current handball

players
Retired handball

players

Distressa 14.7 (10.9–18.4) 8.7 (5.2–12.1) 19.8 (14.7–25.0) 16.3 (10.8–21.8)
Anxiety/depressiona 18.1 (14.1–22.2) 18.7 (13.8–23.5) 26.3 (20.6–32.0) 15.8 (10.3–21.3)
Sleeping disturbancea 15.8 (12.0–19.6) 11.0 (7.2–14.9) 22.0 (16.7–27.3) 12.2 (7.3–17.1)
Adverse alcohol useb 2.9 (1.1–4.6) 8.4 (4.9–11.8) 2.6 (0.5–4.6) 7.0 (3.2–10.9)

Note: N, number of participants; %, percentage; CI, confidence of interval.
a1-month prevalence.
bPoint prevalence.

Table 3. Relation (odds ratio and 95% CI) between stressors and symptoms of common mental disorders among current and retired
professional football and handball players.

Distress Anxiety/depression Sleeping disturbance Alcohol use

Current football players
Severe injuries Univariate 1.2 (1.0–1.4) 0.9 (0.8–1.1) 1.1 (0.9–1.2) 1.2 (0.9–1.6)

Multivariate 1.3 (1.1–1.6) 1.0 (0.8–1.1) 1.1 (0.9–1.3) 1.2 (0.9–1.6)
Surgeries Univariate 0.9 (0.7–1.2) 0.9 (0.7–1.2) 1.0 (0.8–1.2) 1.2 (1.0–1.5)

Multivariate 0.7 (0.5–1.0) 0.9 (0.7–1.2) 0.9 (0.7–1.2) 1.1 (0.7–1.7)
LE < 12 Univariate 1.2 (1.1–1.4) 1.1 (1.0–1.3) 1.3 (1.1–1.5) 1.1 (0.8–1.6)

Multivariate 1.3 (1.1–1.5) 1.1 (1.0–1.3) 1.3 (1.1–1.5) 0.6 (0.3–1.0)
Retired football players
Severe injuries Univariate 1.1 (1.0–1.2) 1.2 (1.1–1.3) 1.2 (1.1–1.3) 1.1 (1.0–1.2)

Multivariate 1.1 (1.0–1.2) 1.1 (1.0–1.2) 1.2 (1.0–1.3) 1.0 (0.9–1.2)
Surgeries Univariate 1.0 (0.8–1.3) 1.2 (1.0–1.3) 1.2 (1.0–1.4) 1.2 (1.0–1.5)

Multivariate 1.0 (0.7–1.2) 1.1 (0.9–1.3) 1.1 (0.9–1.3) 1.2 (0.9–1.5)
LE < 12 Univariate 2.0 (1.4–2.8) 1.4 (1.1–1.8) 1.5 (1.1–2.1) 1.1 (0.8–1.6)

Multivariate 2.0 (1.4–2.8) 1.4 (1.1–1.8) 1.5 (1.1–2.1) 1.1 (0.8–1.6)
Current handball players
Severe injuries Univariate 1.1 (0.9–1.2) 0.9 (0.8–1.1) 1.0 (0.9–1.2) 1.3 (1.0–1.7)

Multivariate 1.0 (0.8–1.2) 0.9 (0.7–1.1) 0.9 (0.8–1.1) 1.4 (1.1–1.9)
Surgeries Univariate 1.0 (0.8–1.3) 1.0 (0.8–1.3) 1.0 (0.8–1.3) 1.1 (0.6–2.0)

Multivariate 1.0 (0.7–1.4) 1.1 (0.8–1.5) 1.0 (0.7–1.4) 0.7 (0.3–1.5)
LE < 12 Univariate 1.2 (1.0–1.4) 1.2 (1.0–1.4) 1.4 (1.1–1.6) 1.1 (0.7–1.6)

Multivariate 1.2 (1.0–1.4) 1.2 (1.0–1.4) 1.4 (1.1–1.7) 1.0 (0.7–1.6)
Retired handball players
Severe injuries Univariate 1.1 (1.0–1.3) 1.0 (0.9–1.2) 1.0 (0.8–1.1) 0.6 (0.4–0.9)

Multivariate 1.1 (0.9–1.2) 1.0 (0.8–1.2) 0.9 (0.7–1.2) 0.5 (0.3–0.8)
Surgeries Univariate 1.2 (1.0–1.4) 1.1 (0.9–1.3) 1.0 (0.8–1.3) 1.0 (0.7–1.3)

Multivariate 1.1 (0.9–1.3) 1.1 (0.9–1.4) 1.1 (0.8–1.4) 1.5 (1.0–2.3)
LE < 12 Univariate 1.4 (1.1–1.9) 1.3 (1.0–1.7) 1.5 (1.1–1.9) 1.0 (0.7–1.5)

Multivariate 1.4 (1.1–1.8) 1.3 (1.0–1.7) 1.5 (1.1–2.0) 1.1 (0.7–1.7)

Note: N: number of participants; LE < 12: life events in the previous 12 months; in bold, p< .05.
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lower prevalence in comparison with the aforemen-
tioned studies, all studies related negative LE and/or
injury to the presence of symptoms of CMD.
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