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ABSTRACT

Background: Research on physical activity has extensively shown that regular exercise produces many phys-
ical and psychological benefits. However, excessively practiced physical activities can also have negative ef-
fects, both physical and psychological. One of them is the risk of becoming dependent on exercise, similar
to substances such as drugs or alcohol. Most studies on exercise dependence have focused on runners and
strength athletes.

Aim of the study: This study aimed to explore the prevalence of exercise dependence in climbers.

Material and methods: A group of 272 climbers (32.3+8.7 years old) participated in the study. They were
divided into three groups: sport/rock climbers (59.6%), boulderers (30.2%), and mountaineers (10.3%). Data
was collected using the Exercise Dependence Scale (EDS).

Results: Based on EDS scores, 44 climbers (16.2%) were classified as at-risk for exercise dependence, 183
(67.3%) as nondependent-symptomatic, and 45 (16.5%) as asymptomatic. Competitive and non-competitive
climbers significantly differed in tolerance, and boulderers scored significantly higher than rock climbers and
mountaineers.

Conclusions: Climbers are at risk of developing exercise dependence, especially those who participate in
climbing competitions and who are boulderers. However, more research is needed to further characterize this
phenomenon in the climbing community.
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BACKGROUND For the person addicted to exercise, the activ-
ity becomes the essence of their life resulting in the
elimination of other forms of leisure. The need for ex-
ercise conflicts with work, family, and social respon-

sibilities, and even the health of the person when

There is widespread agreement that physical ac-
tivity is an essential factor in preventive health care
and affects all of its dimensions — physical, social,

and psychological [1]. Therefore, the World Health
Organization (WHO) recommends regularly par-
ticipating in moderate to vigorous aerobic exercises,
supplemented by muscle-strengthening activities
[2]. Climbing is considered to be one of those ac-
tivities that can offer a wide range of health benefits
[3,4], although empirical data on this is scarce. How-
ever, exercise can also be undertaken in an excessive
and uncontrolled manner causing negative effects,
including a set of symptoms described as exercise
addiction, exercise dependence (ED), obligatory ex-
ercise, etc. [5,6].

they continue to exercise despite an illness or injury.
This phenomenon is accompanied by neuroadapta-
tion which also occurs during addiction to psycho-
active substances and can manifest itself with with-
drawal symptoms (nervousness, irritability). Like
other behavioral addictions (gambling, shopping, or
the Internet), it often results in physical, psychologi-
cal, and/or emotional harm [7]. Based on the crite-
ria for substance dependence described in the Diag-
nostic and Statistical Manual of Mental Disorder-IV
(DSM-1V), Hausenblas and Downs [8] developed the
Exercise Dependence Scale (EDS) and proposed di-
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agnostic criteria to distinguish ED from healthy ex-
ercise patterns. The risk of addiction was considered
when a person scores high in at least three of the fol-
lowing criteria:

* Tolerance: a need for increasing amounts of ex-
ercise to achieve the desired effects.

* Continuance: continued exercise despite being
aware of the problems caused by the exercise.

* Withdrawal: anxiety and tiredness experienced
when the amount of exercise decreases resulting in
the exercise being undertaken to relieve or avoid
these sensations.

* Intention effect: exercise is performed in more
significant amounts or more frequently than in-
tended.

* Lack of control: inability to stop or reduce nor-
mal levels of commitment to exercise.

* Reduction of other activities: skipping occu-
pational, family, social, other leisure activities (hob-
bies), and obligations in order to exercise.

* Time: excessive time spent on activities related
to exercise activity (eg. planning, thinking about ex-
ercise).

Excessive exercise can be secondary to other disor-
ders, mainly anorexia nervosa or bulimia nervosa, or
primary when it is an end in itself [7,9]. The etiology
of exercise addiction is not completely understood,
nor is its prevalence in the population, mainly due to
the lack of formal criteria and diversity of diagnostic
tools. Some have been constructed that are specific to
a particular form of activity (e.g. running), and even
those that have a universal diagnostic dimension dif-
fer in how the addiction construct is operationalized,
the number of items, etc. These factors coincide with
the apparent variation of this phenomenon across
populations, type of activity practiced, level of en-
gagement, and other demographic characteristics.
Taking the above into consideration, this phenom-
enon may affect 2% to 20% and in some studies up to
40% of people who exercise regularly [10,11,12,13,
14,15].

Studies of the prevalence of exercise addiction
among athletes and regular exercisers have been car-
ried out primarily in endurance (runners and tria-
thletes) and power (bodybuilders and fitness center
attendees) activities. Data on the prevalence of ED
in climbers is scarce, and the specificity of this type
of activity makes such estimates even more diffi-
cult. Climbing is a type of activity that is practiced
in many ways, sometimes differing dramatically in
the effort undertaken - intensity, volume, propor-
tions of individual energy systems, the essence of
the motor activity undertaken, etc. The most popular
forms of climbing are bouldering, sport/rock climb-
ing, and mountain climbing. The essence of boul-
dering is overcoming short, intense climbing routes
called problems that are complex in movements and

require strength or strength endurance. On the con-
trary, mountaineering is practiced on mountainous
terrains and requires many hours of continuous ef-
fort in difficult weather conditions. Between these
extremes, there is also sport/rock climbing on routes
of different lengths and nature (e.g. depending on the
angle of the climbing wall) and competition climbing
on artificial climbing walls. Regardless of the type of
climbing, its features, such as diversity of experienc-
es, high emotional load, novelty, element of risk, and
challenges, make these forms of activities a source of
experiences rarely encountered in other areas of life
and social situations [16]. These elements give climb-
ing a strong pull and are factors that can shape a per-
son’s sense of identity [17, 18]. Exercise identity, in
turn, is an essential determinant of exercise behavior,
making individuals less likely to drop out. However,
it can foster an addiction to the exercise that gave rise
to this identity [5].

AIM OF THE STUDY

Given the unknown extent of the phenomenon
of exercise addiction in the climbing community, this
study aimed to investigate the prevalence of exercise
addictions within the climbing community in rela-
tion to the type of climbing with which climbers most
strongly identify themselves.

MATERIAL AND METHODS
Study design

Participants were invited to complete a survey via
the internet. The questionnaire was distributed using
the forum of the most popular web portal for climb-
ers. Its broad subject matter means that it is followed
by many climbers, representing different climbing
varieties, which creates significant opportunities for
our research to reach a wide range of participants.

Participants

Two hundred and seventy climbers, includ-
ing 87 (32%) females (Mean age=32.3, Standard
Deviation=8.7), were recruited using convenience
sampling. According to the main type of climbing
practiced by the participants, they were classified
as sport/rock climbers (n=162, 59.6%), boulder-
ers (n=82, 30.2%), and mountain climbers (n=28,
10.3%). Of these, 122 (44.9%) participants took part
in climbing competitions (bouldering and/or lead).
The numbers of the different groups of climbers var-
ied with the smallest representation being mountain-
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eers, although these proportions largely reflect the
popularity of this type of climbing. The classification
into individual categories was based on the respond-
ents’ declarations as to the climbing discipline they
identified with to the greatest extent. Of course, it
does not have to exclude the occasional practicing of
other forms (e.g., climbing with a rope or boulder-
ing by mountaineers). Competitive status was as-
sessed by asking climbers whether they participated
in climbing competitions (lead, bouldering). The
mean experience in climbing was 7.8+7.3 years. Their
climbing level was expressed by the greatest difficul-
ties that they can overcome in the so-called RP style,
i.e. without rest or falling, using the International
Union of Alpine Associations (UIAA) scale (7.9+1.2)
[19] and the French grading system (5 to 8c). A flow-
chart of the participants is present in Figure 1.

272 agreed
to participate

272 completed
the questionnaire
|

[
162 allocated
to Sport/Rock
Climbers

28 allocated to
Mountaineers

82 allocated
to Boulderers

Figure 1. Flowchart of participants

Data collection

The Polish adaptation of the EDS developed by
Hausenblas and Downs [11] was used to assess ED
[20]. The EDS is comprised of 7 subscales, measuring
seven criteria of dependence. Each subscale involves
three statements rated on a 6-point Likert scale.
Hausenblas and Downs [11] provided guidelines for
interpreting EDS scores: individuals with scores av-
eraging 5 or 6 for three or more subscales should be
considered “at-risk” for ED, those with scores averag-
ing 3 or 4 for three or more subscales are considered
“nondependent symptomatic”, and individuals with
scores averaging 1 or 2 are classified as “nondepend-
ent asymptomatic”. Cronbach’s alfa values for the fol-
lowing symptoms were withdrawal (0.66), continu-
ance (0.77), tolerance (0.74), lack of control (0.76),
reduction of other activities (0.72), time (0.86), and
intention (0.93). The skewness ranged from 0.02
(withdrawal) to 0.44 (reduction) and the kurtosis
ranged from 0.35 (reduction) to -0.92 (continuance).

Statistical analysis

Descriptive statistics (means and standard de-
viations) were used to describe the data obtained. To

test differences between nominal data a chi® test was
used with Cramér’s V statistic (V-value) to measure
the effect size. It was assumed that a V-value under
0.30 signifies a small effect size (weak association be-
tween variables), a V-value between 0.30 and 0.50 in-
dicates a medium effect size (moderate association),
and a value above 0.50 signifies a large effect size
(strong association). For interval level data, t-tests
or one-way analysis of variance (ANOVA) were used
to compare groups. As a measure of effect size, Co-
hen’s d was used to describe the standardized mean
difference between two variables. In assessing the
relationship between dependency dimensions and
continuous variables - age, climbing experience, and
climbing level — regression analysis was used. A p-
value of <0.05 was used to signify statistical signifi-
cance. The results of the ANOVA tests were followed
by post hoc comparisons, when appropriate, using
the Tukey’s test. All calculations were made using the
Statistica program 13.0 (Statsoft PL).

RESULTS

Based on EDS scores, 44 climbers (16.2%) were
classified to be at-risk for ED, 183 (67.3%) as nonde-
pendent-symptomatic, and 45 (16.5%) as asympto-
matic. There were no significant differences between
male and female climbers classified as at-risk, non-
dependent-symptomatic, or asymptomatic (y’=3.0,
p=0.22). A significant difference was observed be-
tween boulder, rock, and mountain climbers (y?=14.3,
p=0.03, Cramer’s V=16.2), with the former scor-
ing higher (24% of at-risk) than the remaining two
groups (rock climbers 12%, mountaineers 7%). The
prevalence rates of the seven dimensions of ED in the
participants are shown in Table 1.

Rock climbers and boulderers are internally di-
verse groups regarding their attitude towards direct
competition in climbing. The variability in this re-
spect ranges from those who concentrate their ac-
tivity on natural rock (training on artificial walls
in the off-season) to make more difficult ascents
without confrontation with others, to those who
strive for self-realization through both indirect and
direct competition, to those who hardly climb in the
outdoors, to those devoting all their time to taking
part in climbing competitions. The participation in
direct competitions has apparent ambition and mo-
tivational implications, but does this translate into
a risk of addiction? As revealed in the comparison
between climbers taking part in direct competitions
to those who do not, the difference was not signifi-
cant (y?=3.27, p=0.19). However, when comparing
individual symptoms separately between competi-
tive climbers and non-competitive climbers, they
significantly differed in “tolerance” (y?=6.3, p=0.04,
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Table 1. Participants classified by EDS scores as at-risk of exorcise dependence, nondependent-symptomatic, and nondependent-asymp-

Prevalence of exercise dependence in rock climbers and mountaineers

tomatic
Asymptomatic Aymptomatic Dependent
Variable

n % n %o n %
Withdrawal 61 22.4 163 59.9 48 17.4
Continuation 104 38.2 127 46.7 41 151
Tolerance 75 27.6 165 60.7 32 11.8
Control 101 37.1 141 51.8 30 11.0
Reduction in other activities 114 41.9 147 54.0 11 4.0
Time 65 23.9 133 48.9 74 27.2
Intention 103 37.9 110 40.4 59 21.7

Cramer’s V=0.15) with the former scoring higher
than the latter in terms of those at-risk (16.4%

vs 8.2%).

p<0.001), “tolerance” (R*=0.07, F,
“loss of control” (R>=0.03, F,
“time” (R?>=0.08, F

(3.215)

2.218

3.215)

=5.56,p=0.001),
)=3.35, p=0.04), and
=6.47, p<0.001). In all these

Mean EDS scores are displayed in Table 2. In
the entire sample, the highest mean was observed
in “time” and the lowest in “the reduction of other
activities”. Regression models using age, climbing
seniority, and level of advancement as predictors of
individual dimensions of addiction were significant

cases, statistical significance was observed in relation
to climbing seniority, which was a negative predic-
tor, reaching values of the standardized -coefficient
from -0.17 (loss of control) to -0.30 (time). Therefore,
these results suggest that the shorter the climbing
experience, the greater the risk of exacerbating the

in relation to “intentionality” (R?=0.08, F

(3.215)

=6.20,

dimensions of addiction — Table 2.

Table 2. Means and Standard Deviations for Exercise Addiction by gender, competitive experience, and type of climbing activity

Total Gender Competition Climbing activity
Variable sample Male Female Yes No B* Sc* M*
P P P Post hoc
Mz+SD Mz+SD M+SD M+SD Mz+SD Mz+SD Mz+SD Mz+SD
Withdrawal 3.4+1.2 | 3.6+1.1 | 3.3x1.2 | .01 | 3.4+1.2 | 3.4+1.2 | .68 | 3.5¢1.1 3.4+1.2 | 3.4+1.2 | .34
Continuation 3.0+¢1.3 | 3.0¢1.3 | 3.0¢1.2 | .68 | 3.2+1.2 2.9+1.3 | .07 | 3.2¢1.2 | 3.0#1.3 | 2.9+1.3 | .32
Tolerance 3.2+1.1 | 3.4+1.1 | 3.1+1.1 | .06 | 3.4+1.1 3.1+1.1 | .03 | 3.5¢1.1 | 3.1+1.1 | 2.9+#1.1 | .01
Control 3.0£1.2 | 3.1+1.2 | 2.9+1.2 | .08 | 3.0+1.2 2.9+1.2 | 62 | 3.2+¢1.2 | 29+1.2 | 2.6+1.1 | .17 B>Sc. M*
Reduction in other
R 2.7+1.0 2.6+0.9 2.8+1.0 | .11 | 2.7+1.0 2.7+0.9 | .96 | 2.7+0.9 2.7+£1.0 2.7+1.1 | .99
activities
Time 3.6+1.3 | 3.7+¢1.2 | 3.5#1.3 | .18 | 3.7+¢1.2 | 3.5¢1.0 | .07 | 3.6£1.3 | 3.6+1.3 | 3.3+1.3 | .40
Intention 3.2+14 | 3.5x1.5 3.0£1.3 | .02 | 3.4+14 | 3.0¢14 | .06 | 3.3+t1.4 | 3.1+1.4 | 3.2+1.2 | .57

* B - bouldering; Sc - sport climbing; M - mountaineering.

DISCUSSION

The present study aimed to determine the preva-
lence of ED in climbers. To our knowledge, this study
is one of the first to assess the prevalence of ED in
people practicing various forms of climbing.

Previously, the only study on dependence in
climbing we are aware of was conducted by Heirene
et al. [21]. Unlike ours, it was rather qualitative. Us-
ing semi-structured interviews, the authors explored
withdrawal experiences in four advanced and four in-
termediate male rock climbers during periods of ab-
stinence from climbing. Their results demonstrated
that advanced climbers recalled more frequent and
intense cravings and negative effects during these pe-
riods than their less able counterparts.

In our research, we focused on the diagnosis of
addiction among climbers, assuming the operation-
alization of this syndrome as proposed by Hausen-
blas and Downs [11], and therefore taking into
account the dimensions of tolerance, continuing
exercises despite problems, experiencing anxiety or
tension while the exercise decreases (withdrawal),
exercising longer than intended, lack of control over-
exercising, reducing other activities, and spending
a significant amount of time on activities in prepara-
tion of exercise.

The results obtained show that of the 272 climb-
ers,16% (n=44) canbeclassified asbeingat-riskof ED
while 67% (n=183) as nondependent-symptomatic.
While the percentage of male and female climbers
classified as at-risk, symptomatic, or asymptomatic
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were similar, females reported significantly higher
scores on the dimensions of intentional effect. They
also tended to have higher average scores on the tol-
erance dimension (p=0.06). However, it should be
emphasized that the effect sizes (d=0.37 and d=0.27,
respectively) indicate that the difference between
the two genders is rather small. Contrary to what
was expected, no differences were observed between
climbers who competed in the climbing contests
from those who do not. We hypothesized that com-
petition climbers would be more likely to develop an
exercise addiction syndrome as they struggle with
themselves and the challenges of the rock and other
climbers at the same time. The obtained results did
not confirm this assumption, except that competi-
tion climbers reported higher average scores on
the tolerance scale. The percentage of players who
met the at-risk classification criteria was double in
this group (16.4% vs 8.2%). The risk of addiction
was significantly higher in climbers who identified
themselves as boulderers. The percentage of people
specializing in this form of climbing was 24% com-
pared to 12% among rock climbers and 7% among
mountaineers.

The answer to how the surveyed climbers com-
pare to other forms of activity and sports is dif-
ficult due to the far-reaching inconsistency of the
results of various studies. Even when studies were
conducted using the two tools that are considered
well-validated, the Exercise Addiction Inventory
(EAI) and the EDS [6]. In a recent review of the
literature on this topic, Marques et al. [15] found
that regular exercisers presented a prevalence of
ED risk ranging from 1.9 to 42% and 1.4 to 17% in
athletes. However, most studies presented results
in the 6-17% range. In the remaining groups, such
as high school students, sport shop customers, and
the general population, the prevalence ranged from
0.3% (general population) to 29.6% (sports shop
customers). In another review that aimed to com-
pare ED across sports, di Lodovici et al [22] found
a different distribution of addiction rates depend-
ing on whether it was diagnosed using EAI or EDS.
The EAI identified the highest proportion of people
at risk for physical exercise addiction in endurance
athletes (14.2%), followed by ball games (10.4%), fit-
ness center attendees (8.2%), and power disciplines
(6.4%). In studies using the EDS, the highest pro-
portion of risk was found in mixed disciplines/ball
games (15.3%) followed by power sports (10.7%),
health and fitness activities (6.0%), and endurance
disciplines (3.5%). In studies in which the diagnosis
of ED used other tools, including those specific to a
given activity (mainly running and body-building),
high prevalence rates were often found, sometimes
as high as 77% in runner studies [4]. The discrepan-
cies between EAI and EDS are primarily due to the

differences in the internal structure of these tools.
EAI evaluates 6 symptoms of addiction (tolerance,
withdrawal, relapse, salience, conflict, and mood
modification), each of which is assessed with one
item. In comparison, EDS is based on DSM-IV and
thus evaluates seven symptoms of addiction, each
assessed with 3 items. Comparing the results of our
research to studies that were conducted using EDS
in athletes or people that regularly exercise, the
climber community, in terms of the prevalence of
ED, would be among the disciplines with a moderate
to high addiction potential.

In contrast to other forms of activity, such as
body-building and running, climbing offers intense
emotional risk-related sensations that may satisfy
the high sensation-seeking behavior found in drug
users [21]. Thus, climbing and other extreme sports
can stimulate the brain’s reward system, similar to
psychoactive substances, giving them an addictive
quality. Climbing is also a sport that offers a great
deal of variability. Each climbing route is different.
Even on a given route, each capture is usually dif-
ferent from the previous one. The variability, lack
of monotony, uniqueness of experiences, and con-
stant satisfaction of the need for novelty is unique
to climbing, whereas other spheres of life and other
forms of physical activity become an area of rou-
tine monotony. Based on qualitative research con-
ducted among climbers, Kacperczyk [16] points
out that the admiration for a mountain or rocky
road turns into a desire to conquer it, sometimes
so strong that the climber experiences it as “an
obliging and primary task, filling the entire field of
attention and ruthlessly engaging”. The obsession
with a route is a kind of intense tension motivating
the climber to conquer it and when accomplished to
look for other similar challenges. These aspects can
make an activity that engages people who climb to
the point where “healthy” commitment turns into
the above-mentioned “obsession”. It can become
all-consuming and be undertaken with disregard to
illness/injury, inability to miss a climbing oppor-
tunity, risk of conflict with family/friends, etc. The
present findings provide some novel insight into
ED in a population of exercisers that was previously
less explored.

Limitations of the study

However, there are some limitations to our study
that have to be mentioned. First of all, comparisons
between particular groups of climbers are biased due
to their unequal numbers, especially the relatively
low number of mountain climbers. This affects the
possibility of making comparisons between the dif-
ferent groups. However, it is essential to remember
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that the disparity in the size of the different groups
of climbers reflects the popularity of the particular
activities in real life. Another limitation affecting the
possibility of generalizing the results of comparisons
between the groups is the adopted method of clas-
sifying them. In the research, we adopted the partici-
pant’s declaration of their “dominant identity”. There
are declared lovers of only one activity (e.g. boulder
climbers who do not even have a climbing rope or
other similar equipment, only climbing shoes and a
chalk bag). However, many climbers practice two or
more activities in parallel, with varying levels of in-
volvement (e.g. bouldering and rock climbing, sum-
mer and winter mountain climbing). Similarly, some
climbers mainly train to participate in competitions
and participate almost without touching a natural
rock. However, many rock climbers pursue their pas-
sions in nature.

Future research should be performed on larger
groups and consider different groups and subgroups.
Our study did not consider variables such as training
frequency, which may also influence addiction. Be-
cause of the complex nature of exercise addiction and
the equally complex nature of climbing, additional
research is needed. Nevertheless, we believe that our
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