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Abstract
Exercise addiction is a term gaining widespread use in the scientific literature and popular press. However, despite numerous studies of risk factors and affected
groups, there is no consensus on how the term should be defined. More importantly, it remains unclear whether problematic exercise habits should be categorised as
a behavioral addiction at all, or whether the symptoms are better understood as occurring in the course of other psychiatric disorders. A brief review highlights the
large impact that cross-sectional questionnaire-based research has had in this field and suggests an approach to more reliably categorizing problematic exercise as
either a disorder or a symptom cluster.

Introduction
The possibility that humans may become addicted to exercise was
first posited by Baekeland, who noted that participants in a study on
sleep, who were ostensibly supposed to avoid doing exercise, found
it extremely difficult to abstain from their usual physical activity [1].
While Glasser categorized exercise, specifically running, as a “positive”
addiction that is part of a healthy life, reports that exercise could have
negative, as well as positive, effects on humans were soon published
in the medical literature [2]. Morgan reported that exercise could
constitute a specifically “negative” addiction, citing compulsion to
exercise and the appearance of unpleasant withdrawal symptoms as
evidence for the detrimental effects of this condition [3]. Leaving aside
the question of whether any addiction, as defined by the DSM-5, could
be seen as “positive”, and despite numerous case reports, it is currently
the case that exercise addiction is a widely discussed, but insufficiently
defined concept [4-6].
A widely recognized issue is that prevalence rates of risk for exercise
addiction have been reported at between 0.3% and 52% [7,8]. While
the lower estimates are typically of general populations, and the higher
estimates of potentially “at risk” groups such as triathletes and gymgoers, figures of between 3% and 45% for “college students”, or 26% of
participants in a short recreational race, appear highly counterintuitive
[8-12]. These variations and at times startlingly high prevalence rates
may be explained, in part, by the nature of the instruments used
to assess exercise addiction. In the absence of a consensus about
behavioral addictions in general, and exercise addiction in particular,
existing questionnaires must essentially either copy substance use
disorder tools or employ a list of theory-based items [13]. In both cases,
the absence of thorough background descriptions of the course and
characteristics of exercise as an addictive disorder mean that assessing
predictive and ecological validity of these measures is challenging, and
has never, to our knowledge, been attempted.
Case studies and research reports on exercise addiction typically
document the experiences of individuals who feel they have lost
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control of their exercise behavior [14-19]. The symptoms are frequently
described, by the sufferer and/or the author, as mirroring symptoms
of a substance use disorder. For example, an increase in the amount
of exercise the person requires to feel satisfied indicates tolerance,
continuing to exercise through illness or injury indicates persistence
despite understanding of negative consequences, and feelings of anxiety
and negative affect when abstaining from exercise indicate withdrawal
[20,21]. However, exercise addiction is not currently included as a nonsubstance related disorder in the DSM-5, as the evidence for a clear
categorization is considered to be too weak [22]. This can be attributed
to three main factors; uncertainty about the degree to which typically
healthy behaviors, such as exercise or sex, can be classed as addictions,
overlap with other psychiatric disorders, particularly eating disorders
[24] and a remarkably large variance in prevalence estimates from a
number of existing studies [13,23,24].
This variance in prevalence estimates may be an indication that the
measurement of exercise addiction is problematic. The aim of this brief
review is therefore to report on the measurement instruments currently
in use in this field, and to offer suggestions about what remains to be
done to clarify outstanding questions regarding exercise addiction.

Methods
As the construct of exercise addiction is not satisfactorily defined,
the contents of the questionnaires used to assess it should be considered
carefully. A variety of questionnaires currently form the evidence basis
on which future decisions about the nature of exercise addiction will
ultimately be made, so a close scrutiny of their structure is important.
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To this end, we aimed to identify the frequency with which the various
measurement instruments are employed in the current literature on
exercise addiction. A search of the PubMed and Web of Knowledge
databases using the terms “exercise addiction”, “exercise dependence”,
“compulsive exercise” and “obligatory exercise” was carried out.
We employed no date restrictions, searched in English language
only, excluded validation studies, and excluded studies with another
condition (depression, eating disorder) as the primary disorder under
investigation. A PRISMA flow chart indicating the results of the search
and studies included is presented in Figure 1 [25].

Psychometric properties of measurement tools

79 studies were included in our brief assessment. Of these, 27
used the Exercise Dependence Scale (EDS), 25 used the Exercise
Addiction Inventory (EAI), 12 used the Compulsive Exercise Test
(CET), 8 used the Exercise Dependence Questionnaire (EDQ), and
6 used the Obsessive Exercise Questionnaire (OEQ). 9 studies used
multiple questionnaires to assess exercise addiction; the distribution is
presented in Figure 2. When the numbers from studies using multiple
instruments are included, three instruments (EDS, EAI, CET) account
for over 80% of the published studies. The distribution is illustrated in
Figure 2. With two exceptions, all studies were cross-sectional [26,27].

The EAI is a six-item questionnaire which operationalizes exercise
addiction based on six symptoms identified by Griffiths in a case study
of an individual with extreme exercise habits [10]. Incentive salience,
mood modification, tolerance, withdrawal, conflict and relapse are each
addressed with one item, expressly intended to enable brief assessments
of at-risk individuals. A score of 24 or more is considered the cut-off
for “at-risk” individuals. An analysis of the psychometric properties
of the EAI indicated good internal consistency (Cronbach α = 0.84),
while principal component analysis indicated that the questionnaire
items represent a single component with explains 55.9% variance. A
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The EDS is a 21-item measure based on 7 DSM-IV criteria for
substance dependence, namely withdrawal, continuance, tolerance,
loss of control, reduction of other activities, time spent in the behavior,
and intentionality [21]. While a sum score is used to indicate exercise
dependence symptoms (higher score = higher risk), respondents
can also be categorized into risk groups based on their responses to
questions about particular symptoms. The EDS has been shown to have
good internal consistency, with the coefficient alpha between 0.78 and
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Figure 1. PRISMA flow diagram
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Recommendations for future research
• A comprehensive list of terms used in the literature that are broadly

synonymous with “exercise addiction” should be compiled. This
will ensure exhaustive searches on this topic in future studies.

• A comprehensive list of symptoms reported in case studies and

qualitative studies should be gathered. This list may be expanded
by subsequent studies but should serve as a foundation for
understanding of whether exercise addiction appears to fit the
DSM-5 criteria for non-substance related disorders. Each symptom
should be characterized in as much detail as possible (i.e. include
motivations, attitudes to exercise, daily habits surround exercise, etc.)

• Researchers

should carefully consider whether existing
questionnaires for assessing risk for exercise addiction fit their aims
of their study.

• Questionnaires,

which can reliably differentiate between
professional and passionate athletes, and individuals who are
burdened by their exercise behaviors, must be developed. These
questionnaires should also be appropriate for a variety of exercise
and sport types in different settings.

Figure 2. Distribution of questionnaires identified in a review of studies on exercise
addiction
Note: EDS: Exercise Dependence Scale; EAI: Exercise Addiction Inventory; CET:
Compulsive Exercise Test; EDQ: Exercise Dependence Questionnaire; OEQ: Obsessive
Exercise Questionnaire

subsequent study with a population of Crossfit athletes indicated that the
six items explained 42.6% of the variance and had a Cronbach’s α 0.73 [30].
The CET is a 25-item measure specifically designed for research
related to eating disorders [31]. The measure is “based on a cognitive‐
behavioral conceptualisation of excessive exercise.” A higher sum score
indicates higher level of compulsive exercise. An initial validation
showed a Cronbach’s α of 0.85, with a subsequent study in an adolescent
population yielding a value of 0.88 [32].
While each of these instruments is based on sound theoretical
underpinnings, and has acceptable psychometric properties, it remains
the case that their use has yielded somewhat surprising results in certain
studies [13]. First, it must be noted that each of the three instruments
uses a different theoretical approach to defining the construct of
exercise addiction, so the body of literature on this issue as a whole is
heterogeneous. Second, each of the questionnaires contains items, which
are likely to be scored highly by individuals who are extremely dedicated
to exercise and sport for professional or amateur competitive reasons.
While speculative, we suggest that this may explain some of the high
prevalence rates captured in certain studies, particularly those carried
out in athletic populations [33]. It is certainly not inconceivable that an
athlete with few family commitments who takes his or her athletic goals
very seriously could exceed the cut-offs of these questionnaires [34].
The questionnaires themselves are clearly described by their authors
as indicators of risk, not diagnostic instruments, and therefore may
rightly include items- which are somewhat vague in their formulation.
However, when such instruments form the basis of the evidence on a
given phenomenon, furthering understanding of the nature of exercise
addiction is challenging. This is not to diminish the instruments, or
studies to date, which employ them; these arguably serve the very
valuable purpose of demonstrating that a number of people appear to
have a troubled relationship with exercise. Based on this, a concrete
approach to better characterize exercise addiction is now required. In
particular, we suggests the following recommendations:
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• Screenings with individuals who report symptoms of exercise

addiction should be conducted, to assess whether, and to what extent,
it is comorbid with psychiatric disorders such as substance use
disorder, depression or schizophrenia. It must be clarified whether
symptoms of exercise addiction represent a distinct category, or
whether certain symptoms are shared across psychiatric nosologies.
For instance, many psychiatric disorders are characterized by
motivational impairments that might contribute to altered mood
states [35-37]. In particular, it has been shown that deficits in
reward processing are linked to depressive symptoms in patients
with schizophrenia, alcohol dependence, major depressive disorder,
bipolar disorder or attention deficit/hyperactivity disorder [38].
Intriguingly, impaired reward processing was related to reduced
activation in the ventral striatum across diagnostic boundaries,
indicating a common neural mechanism for depressive symptoms.
Hence, it will be interesting to see whether exercise addiction is
also associated with ventral striatum related depressive symptoms
as seen in many other psychiatric disorders. Along the same vein,
impulsivity is a core symptom in various psychiatric disorders
including addictive disorders, which is triggered via altered
activation in prefrontal brain regions, especially the inferior frontal
gyrus [39-40]. It will be revealing to see whether exercise addiction
is also accompanied by prefrontal cortex mediated impulsivity like
in several other psychiatric disorders.

• On the basis of these screenings, evidence should be compiled for
and against the suggestion that exercise addiction is not a distinct
form of behavioral addiction, but rather a symptom (or symptom
cluster) which sometimes emerges in the course of other disorders.
In line with Cook, Hausenblas and Freimuth, a clearer delineation
between the compulsive, addictive or physical dependency elements
of the phenomenon should also be elaborated [41].

Conclusion
Despite numerous studies examining the phenomenon of a possible
exercise addiction, a thorough characterization is still required. An
understanding of the circumstances in which symptoms develop and
escalate, and a psychiatric portrait of those who report symptoms
will go a long way to providing evidence which sheds more light on
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whether exercise can be classified as a behavioral addiction. As a final
consideration, it is worth emphasizing that even if exercise addiction
is not a form of behavioral disorder, its symptoms, like those of
personality disorders, can still influence and complicate the treatment
of psychiatric diagnoses [42]. It is therefore important that more clarity
about the extent of exercise addiction symptoms is provided.
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