
Acta Neuropsychiatrica 2016
All rights reserved
DOI: 10.1017/neu.2015.44

© Scandinavian College of Neuropsychopharmacology 2015

ACTA NEUROPSYCHIATRICA

Short Communication

A web-based study of bipolarity and
impulsivity in athletes engaging in extreme
and high-risk sports

Dominika Dudek1, Marcin
Siwek1, Rafał Jaeschke1,
Katarzyna Drozdowicz1,
Krzysztof Styczeń1,
Aleksandra Arciszewska1,
Adrian A. Chrobak2,
Janusz K. Rybakowski3
1Department of Affective Disorders, Chair of

Psychiatry, Jagiellonian University Medical

College, Cracow, Poland; 2Students’ Scientific

Association of Affective Disorders, Faculty of

Medicine, Jagiellonian University Medical

College, Cracow, Poland; and 3Department of

Adult Psychiatry, Poznan University of Medical

Sciences, Poznan, Poland

Keywords: Barratt Impulsiveness Scale;

bipolarity; extreme sports; impulsivity; Mood

Disorder Questionnaire

Janusz K. Rybakowski, Department of Adult

Psychiatry, Poznan University of Medical Sciences,

ul.Szpitalna 27/33, 60-572 Poznan, Poland.

Tel: + 48-61-8475-087;

Fax: + 48-61-8480-392;

E-mail: janusz.rybakowski@gmail.com

Accepted for publication June 25, 2015

First published online July 20, 2015

Dudek D, Siwek M, Jaeschke R, Drozdowicz K, Styczeń K, Arciszewska A,
Chrobak AA, Rybakowski JK. A web-based study of bipolarity and
impulsivity in athletes engaging in extreme and high-risk sports.

Background: We hypothesised that men and women who engage in
extreme or high-risk sports would score higher on standardised measures of
bipolarity and impulsivity compared to age and gender matched controls.
Methods: Four-hundred and eighty extreme or high-risk athletes (255 males
and 225 females) and 235 age-matched control persons (107 males and 128
females) were enrolled into the web-based case-control study. The Mood
Disorder Questionnaire (MDQ) and Barratt Impulsiveness Scale (BIS-11)
were administered to screen for bipolarity and impulsive behaviours,
respectively.
Results: Results indicated that extreme or high-risk athletes had
significantly higher scores of bipolarity and impulsivity, and lower scores
on cognitive complexity of the BIS-11, compared to controls. Further, there
were positive correlations between the MDQ and BIS-11 scores.
Conclusion: These results showed greater rates of bipolarity and
impulsivity, in the extreme or high-risk athletes, suggesting these measures
are sensitive to high-risk behaviours.

Significant outcomes
∙ Both men and women engaging in extreme or high-risk sports had higher scores of bipolarity, measured by the
Mood Disorder Questionnaire, and on most subscales of impulsivity, measured by the Barratt Impulsiveness
Scale (BIS-11), than control persons who had declared themselves as not involved into such activities.

Limitations

∙ Web-based method, the risk of selection and recall bias, heterogeneity of experimental population.

Introduction

‘Extreme’ or ‘high-risk’ are terms used to describe a
wide range of activities, such as parachuting, rock
climbing, or mountain biking, since miscalculations or
accidents during these activities may result in serious

bodily injury or even death (1). In recent years, the
number of persons involved into extreme or high-risk
sports has been markedly growing. Theoretical
perspectives on extreme sport participation describe
important relationship between sport engagement and
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risk taking. However, recent studies have demonstrated
other important factors may underlie motivation to
participate in high-risk sports, including goal achieve-
ment, overcoming fear, search for freedom, connecting
with the natural environment and obtaining pleasurable
kinesthetic bodily sensations (2,3).

Temperament and personality features have been
examined in persons that engage in extreme or/and risk
taking sports. The excitement- or thrill-seeking
associated with risk-taking during these sport activities
has been showed to be associated with higher scores in
sensation-seeking and arousal-seeking scales (4–7). It
was also found that personality features of sensation
seeking have been linked to biological traits of
impulsivity (8). Therefore, a possible link between
impulsivity and engagement into high-risk or extreme
sports has been suggested (9,10). However, the results
from these studies have been mixed. While some early
research suggests that impulsivity is associated with
preference for extreme sports (9), subsequent studies
have shown that high-risk sportsmen may be
attracted by an increased sense of control over their
activities (11). Nevertheless, the label ‘risk-taking
behaviour’ encapsulates both deliberate risk-taking
(12), and tendency towards engaging in
precautionary behaviours, that is in activities
minimising such a risk (10).

In recent years, an association between impulsivity
and bipolar disorder has been demonstrated. Bipolar
patients score higher on impulsivity compared with
healthy population and increased impulsivity may be
an endophenotype for bipolar I disorder since it
remains in remitted patients (13–15). Increased
impulsivity in bipolar patients may be connected
with risk-taking behaviour. In a paper on the
expressions of the bipolar spectrum in daily life,
Walsh et al. (16) have suggested that disruptive or
risky behaviours as well as engaging in exciting
activities are closely associated with features of bipolar
mood disorder spectrum (bipolarity). Consequently,
Hidiroglu et al. (17) proposed that risk taking can make
an endophenotype for bipolar disorder.

We hypothesised that male and female subjects
engaged in extreme or high-risk sports would score
higher on the features of both bipolarity and
impulsivity. To examine this, we performed a web-
based, case-control study comparing the large groups
of subjects engaged in extreme or high-risk sports
compared with age-matched control subjects who had
declared themselves as not involved in such activities.

Subjects and methods

Participants

Following institutional ethical approval by the
Bioethics Committee of Jagiellonian University in

Cracow, 715 persons (480 cases and 235 controls)
were recruited into the study. In the experimental
group (extreme or/and high-risk sport subjects)
there were 255 males and 225 females, aged 26± 6
years. Of them, 58% had higher education and 51%
were married or in partnership. The cases were
recruited among the subscribers of extreme or high-
risk sport social networks and fan pages on the Polish
Facebook. They were questioned as to which kind of
sports they have been practicing, and for how long.
Subjects’ responses for types of extreme or/and high-
risk sports were diverse. The most frequent among
men was rock climbing, mountaineering, bouldering,
diving, free-ride skiing and free-ride biking, snow-
boarding, windsurfing and mountain biking (downhill
and off-road). Among women, the most common
were the following: rock climbing, mountaineering,
bouldering, snowboarding, mountain biking, parachut-
ing, equestrianism, bungee jumping, diving and free-
running. Many subjects were engaging in several
extreme or/and high-risk sports, however, at least one
sport practicing by our participants met the criteria of
the ‘activity of increased risk’. Due to the diversity of
the definitions of the extreme/high risk sports, the
conceptualisation applied in the study has been
supplemented by the list of extreme/high-risk sports
relevant to Polish insurance companies (e.g. Ergo
Hestia, www.ergohestia.pl). In each participant, the
minimal time period for practicing at least one of such
sports was 3 years.

In the group of healthy control persons there
were 107 males and 128 females, aged 28± 9 years.
Of them, 58% had higher education and 59%
were married or in partnership. The control sample
consisted of web users who had declared themsel
ves as not involved into the activities of extreme or
high-risk sports. Among them, 54.2% had been
practicing some non-extreme or low-risk sports.

The study design

We performed a web-based case-control study. The
survey was conducted online using the Google
Forms. The responses were collected using the
Google Docs spreadsheet, from the cases and the
controls, separately. Apart from the socio-
demographic questionnaire, the forms included the
Mood Disorder Questionnaire (MDQ) (18) and the
Barratt Impulsiveness Scale (BIS-11) (19).

Psychometric measures

The MDQ (18) was used for the assessment of
bipolarity features. The validation of the Polish
version of MDQ has been described previously
(20). The symptomatic part of the MDQ contains
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13 hypomanic symptoms, and the cut-off point for
bipolarity has been established as the presence of
seven or more symptoms. In our present study, we
decided to take only the symptomatic parts of these
scales into account. The part of scale assessing
deficiency of functioning during hypomania is
problematic, since the majority of patients do not
acknowledge such a deficiency and some even voice
an improvement of such functioning.
The BIS-11 (19) was used in order to assess

impulsive behaviours. This self-report questionnaire
is composed of 30 items answered on a 4-point Likert
scale (Rarely/Never – 1, Occasionally – 2, Often – 3,
Almost Always/Always – 4): 4 indicates the most
impulsive response, which means the higher summed
score for all items or for particular scale, the higher
the level of impulsiveness. In order to minimise the
risk of response bias, 10 of the items are scored
reversely (Rarely/Never – 4, Occasionally – 3,
Often – 2, Almost Always/Always – 1). The scale
measures the three subtraits of impulsivity:
attentional (8 items; inattention and cognitive
instability), motor (11 items; motor impulsivity and
lack of perseverance), and nonplanning (11 items;
lack of self-control and intolerance of cognitive
complexity). The BIS-11 has been validated in the
Polish population (21).

Statistical methods

All calculations were performed using the Statistica
v.10 software. Chi-square test was used to analyse
differences between categorical variables, and the
differences in the mean MDQ and BIS-11 scores
were assessed with the analysis of variance. Correla-
tions between the BIS-11 and the MDQ scores were
examined by using the Spearman’s rank analysis.
The level of statistical significance was determined at
p< 0.05.

Results

In Table 1, the mean values of MDQ are given as
well as percentage of patients ≥7 points in experi-
mental and control group.

The mean values of MDQ were significantly
higher in experimental group, both in male and in
female persons. The athletes had also significantly
higher percentages of subjects scoring ≥7 points on
the MDQ, suggesting presence of the bipolarity
features, and this was observed in total group and
male and female subgroups.

In Table 2, the scores of impulsiveness scales
(BIS-11) are presented. The analysis showed that
extreme athletes have significantly higher scores on
most of the impulsiveness subscales. Such significant
difference in the whole group was for attention,
motor, self-control, cognitive complexity and the
total score. In male patients such difference pertained
to attention, motor and cognitive complexity and in
females for attention, cognitive instability, motor,
perseverance, self control and the total score.

Table 1. Mean values of MDQ and percentage of subjects ≥7 points in experimental and control group

Total Total Males Males Females Females

Athletes (n = 480) Controls (n = 235) Athletes (n = 255) Controls (n = 107) Athletes (n = 225) Controls (n = 128)

Mean MDQ score (means± SD) 5.5± 3.5 3.6± 3.3** 5.6± 3.5 4.4± 3.4* 5.4± 3.5 2.9± 3.5**

Percentage of subjects ≥7 points on MDQ 37.9% 20%## 39.2% 26.2%# 36.4% 14.8%##

MDQ, Mood Disorder Questionnaire.

Difference between athletes and controls significant: *p< 0.01; **p< 0.001 [analysis of variance (ANOVA)]; #p = 0.02; ##p< 0.001 (χ2).

Table 2. The scores of impulsiveness scales (BIS-11): the values are given as

mean± SD

Cases (n = 480) Controls (n = 235)

BIS-11 Means+ SD Means+ SD ANOVA p

Attention 10.5± 2.6 9.7± 2.3 14.84 0.0001

Males 10.9± 2.6 10.2± 2.4 5.17 0.02

Females 10.1± 2.7 9.4± 2.2 8.75 <0.01
Cognitive instability 5.4± 1.7 5.2± 1.4 1.17 0.28

Males 5.3± 1.7 5.4± 1.6 0.23 0.63

Female 5.5± 1.8 5.1± 1.3 4.70 0.03

Motor impulsiveness 14.9± 3.1 13.8± 3.1 18.66 <0.0001
Males 14.9± 2.9 13.7± 3.3 12.68 0.001

Females 14.8± 3.4 13.9± 2.9 6.67 0.01

Perseverance 7.0± 1.8 6.8± 1.6 3.02 0.08

Males 7.0± 1.8 7.1± 1.8 0.16 0.69

Females 7.0± 1.8 6.5± 1.4 8.74 <0.01
Self-control 13.0± 3.2 12.3± 3.1 7.74 0.01

Males 12.9± 3.1 12.6± 3.2 0.39 0.53

Females 13.1± 3.2 12.0± 3.0 10.48 0.001

Cognitive complexity 10.6± 2.5 11.1± 2.4 6.15 0.01

Males 10.4± 2.4 11.3± 2.5 8.90 <0.01
Females 10.8± 2.5 11.0± 2.3 0.22 0.64

BIS-11 (overall) 61.4± 10.0 59.0± 9.4 9.75 <0.01
Males 61.4± 9.7 60.3± 9.9 0.99 0.32

Females 61.4± 10.4 57.8± 8.9 11.44 0.001

ANOVA, analysis of variance; BIS-11, Barratt Impulsiveness Scale.

Cases: males, n = 255; females, n = 225; controls: males, n = 107;

females, n = 128.
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Correlation analysis performed in the group of
extreme athletes revealed significant positive
correlations between the MDQ scores and all the
BIS-11 subscales, with the exception of cognitive
complexity. These differences existed in the total
group as well as in both males and females.

Discussion

The results of this study indicate that the positive
MDQ scores, indicative for the presence of bipolar
features, were more prevalent in the extreme/high-
risk athletes of both sexes, as compared to the
controls. The cut-off score for a possible bipolarity
(≥7 points on MDQ) was obtained in more than 1/3
of both male and female athletes. The prevalence of
bipolarity, as measured by the MDQ in our control
persons (20%) was similar to the result of 19%
obtained in recent study of Korean students (22) and
to the result of 20% found in our previous research
on unipolar depressed patients (23). However,
population studies using the MDQ have demon-
strated lower values (24,25), raising questions about
the clinical as a self-report screening scale for bipolar
disorder (26). Nevertheless, the main finding of
our study suggest an association between higher
bipolarity score and engagement in extreme sports,
and this may explain, in part, increased high-risk
sport participation in Poland and epidemiological
data demonstrating increased bipolar disorder diag-
nosis in the country (27).

The extreme or high-risk athletes of both sexes were
more likely to exhibit trait impulsivity as suggested by
the higher mean total BIS-11 scores. More specifically,
they demonstrated more difficulties in focusing
attention or concentrating (attention impulsiveness)
and planning/thinking carefully (self-control), as well
as more likely to act on a ‘spur of the moment’
(motor impulsiveness). There were, however, sex-
specific differences between athletes and controls in
significantly lower score on cognitive complexity in
male subjects and significant higher score on total
BIS-11 in female subjects. Overall, these findings
confirm our hypothesis linking extreme or high risk
sports to high-trait impulsivity.

Finally, the analysis showed that in our experimental
group there is a positive correlation between the MDQ
scores and all the BIS-11 subscales (except for the
factor of cognitive complexity). Such association
between bipolarity and impulsivity has previously
been observed in clinical populations of bipolar
patients (13–15). A lack of correlation between
bipolarity and cognitive complexity of the BIS-11
might reflect a differential relationship between
sub-traits of BIS-11 impulsivity and cognitive
functions (28).

The study has important limitations. First, web-
based study designs may result in selection biases
and residual confounding due to the case-control
design. Second, the participant responses to the
MDQ and BIS-11 items may have also been affected
by recall bias. In the subjects studied, the percentage
of those with higher education (58%) was larger than
in general Polish population which is about 20%
(www.eklandia.pl). Third, the MDQ validity as a
diagnostic measure in non-depressed samples is yet
to be determined (25). Fourth, our study samples may
not be homogenous, and the experimental group in
particular. Importantly, however, at least one sport
practicing by our participants met the criteria of
increased risk as assessed by Polish insurance
companies. Additionally, the minimal time of
practicing sport was 3 years, suggesting the activity
was well established in experimental subjects and not
an intermittent ‘quick thrill’. An important strength
of this study is the power to detect differences by
including large numbers of participants.

In conclusion, the results of this study strongly
indicate that both males and females engaged into
extreme or/and high-risk sports have significantly
higher scores of bipolarity as measured by the MDQ,
and of impulsivity, measured by BIS-11 than
age-matched controls.
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