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Problematic exercise – a new behavioral addiction
Problematica exerciţiului fizic excesiv – o nouă adicţie comportamentală
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Abstract
The benefits of regular physical activity on health and quality of life are undeniable. Currently, many researchers draw attention to the fact that this healthy behavior might become under certain circumstances a behavior at risk for the development
of dependence. Once the problem of excessive physical exercise was raised, different authors proposed a number of terms to
define it: addiction, dependence, compulsive physical exercise. Today, the term exercise addiction is mainly used by researchers
in this area. The lack of consensus in the literature regarding the definition of excessive physical exercise has led to its staged
approach along a four-phase continuum (Freimuth et al., 2011). The results of this evaluation suggest that passing from a normal to a problematic style of physical training occurs through a gradual increase of the daily exercise routine, in the context of
an enhanced need to use physical activity as a coping mechanism. Regarding the possible etiology of excessive physical exercise, neurobiological and psychosocial hypotheses are considered. Data on the epidemiology of sport addiction have estimated
a 3% prevalence in the general population. There are scales for the evaluation of excessive physical exercise, as well as studies
that show which sports predispose more to sport dependence. Literature data suggest that 15-20% of sport-dependent persons
have comorbidities such as other addictions or anorexia nervosa. In the literature, cognitive behavioral therapy is reported to
have a success potential in these cases.
Keywords: problematic exercise, behavioral addiction, sport dependence, endogenous opioids, anorexia nervosa, compulsivity, impulsivity

Rezumat
Beneficiile activităţii fizice regulate asupra sănătăţii şi calităţii vieţii sunt incontestabile. În prezent, un grup numeros de
cercetători atrag atenţia asupra potenţialului ca acest comportament sănătos să devină, în anumite contexte, un comportament
la risc pentru dezvoltarea unei dependenţe. Odată ridicată problematica exerciţiului fizic excesiv, autorii au propus o serie
de termeni care să îl definească, fiind denumit adicţie, dependenţă, exerciţiu fizic compulsiv. Astăzi, termenul de adicţie la
exerciţii fizice este principalul utilizat de către cercetatorii din domeniu. Lipsa de consens în literatura de specialitate în ceea ce
priveşte definirea exerciţiului fizic excesiv a condus la abordarea acestuia în trepte pe un continuum în 4 faze (Freimuth et al.,
2011). Rezultatele acestei evaluări sugerează că trecerea de la un stil de antrenament fizic normal la unul problematic se face
printr-un proces gradual de augmentare a rutinei zilnice de efort fizic, în contextul unei nevoi crescute de a utiliza activitatea
fizică ca mecanism de coping. În ceea ce priveşte posibila etiologie a exerciţiului fizic excesiv, ipotezele neurobiologice şi cele
psihosociale sunt luate în calcul. Datele referitoare la epidemiologia adicţiei la sport au estimat o prevalenţă de 3% în populaţia
generală. Există scale de evaluare a exerciţiului fizic excesiv, precum şi studii care atestă care sporturi predipun într-o măsură
mai ridicată la dependenţa de sport. Datele din literatură sugerează că 15-20% dintre persoanele dependente de sport prezintă
patologie comorbidă, precum alte adicţii sau anorexia nervoasă. În literatura de specialitate, terapia cognitiv comportamentală
este citată cu potenţial de reuşită la aceste cazuri.
Cuvinte cheie: exerciţiu fizic la risc, adicţia, dependenţa de sport, opioide endogene, anorexie nervoasă, compulsivitate,
impulsivitate
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Introduction

disorder regarding excessive training.
Increased impulsivity is considered a component
of addictive behavior (Brewer, Potenza, 2008), being
defined as a rapid response to internal or external stimuli,
without taking into consideration the possible negative
consequences motivated by a positive reward (Grant &
Potenza, 2006).
In the case of dependence, in addition to the
development of tolerance and withdrawal, the person
concerned becomes aware of the negative consequences
of excessive physical exercise, but chooses to ignore them
(Cook et al., 2011).
Stephen Stahl reports that from a behavioral,
neurobiological and neuronal circuit point of view,
dependence develops in the context of increased
impulsivity, which gradually turns into compulsion through
repeated action (Stahl, 2008).
Addiction is defined as a behavioral process that leads
to either pleasure or the improvement of inner discomfort,
being characterized by repeated failure to control behavior
and, at the same time, by its maintenance despite the
appearance of negative consequences (Berczik et al.,
2012). A number of researchers have found that in the case
of excessive exercisers, the presence of other symptoms
characteristic of addiction is described: tolerance,
withdrawal, perseverance, mood changes, personal conflict
and relapse (Berczik et al., 2012; Griffiths, 2005; Szabo,
2010).
Adams and Kirkby, in a literature review published in
2002, concluded that empirical and anecdotal evidence
supports the presence of withdrawal syndrome on
discontinuation of physical activity in the case of persons
who practice an intensive sport (Adams & Kirkby, 2002).
The description of these symptoms represented an
important pillar in the identification of sport dependence,
but recent studies have shown that a certain degree of
discomfort may also occur in the case of persons who
practice sport under normal conditions and suddenly
discontinue its practice; thus, emphasis should be rather
placed on the type, frequency and intensity of withdrawal
symptoms, not just on the presence or absence of
withdrawal (Berczik et al., 2012; Szabo et al., 1996).
In the case of sport dependence, a compulsive
component was also described, defined as the need to take
action in order to suppress upsetting thoughts or emotions
(Freimuth et al., 2011). In addition to diminishing anxiety,
sport practice induces a decrease of anger, depression and
boredom (Rosa et al., 2004; Zmijewski & Howard, 2003),
as well as an overall improvement of well-being and selfesteem (Scully et al., 1998).
De Coverley Veale, in a study published in 1987,
differentiated between primary and secondary exercise
dependence. Secondary exercise dependence occurs
following another mental disorder, more frequently in the
context of an eating disorder. On the other hand, in primary
sport dependence, motivation is rather exercise itself than
weight loss. Some researchers question the existence of
primary sport dependence (Bamber et al., 2000), but Szabo
and Griffiths (Griffiths, 2005; Szabo, 2010) described
a number of cases in which excessive exe rcise was not
associated with eating disorders.

Regular physical exercise of moderate intensity is a
central pillar of efforts for the promotion and maintenance
of health worldwide (Pate et al., 1995). Many studies
confirm the beneficial role, both physical and mental, of
physical training on the human body in all age groups, with
the increase in quality of life and functionality (Peluso &
Guerra de Andrade, 2005). In addition, the symptoms of
a number of diseases are significantly improved (Morgan,
1985) by adopting a lifestyle that includes sustained
moderate physical exercise.
However, a series of studies (Freimuth et al., 2011;
Adams & Kirkby, 2002; Adams, 2009) draw attention
to the possible negative effects of excessive physical
exercise, while researchers and theorists in the field focus
on its conceptualization, definition and possible subsequent
nosology.
This study aims to synthesize the currently available
literature related to excessive physical exercise.

Background
Regular physical exercise can be described as a
repeated and planned structured set of activities that
involve movement, with a sufficient frequency, duration
and intensity, for health promotion purpose (Berczik et al.,
2012).
In 1976, Glasser used for the first time the term
“positive addiction” in the literature, emphasized the
beneficial effects of sport and described a positive
correlation between the intensification of physical training
and the improvement of health status (Berczik et al., 2012).
Subsequently, Morgan questioned this fact, based on a
number of psychiatric clinical cases in which engagement
in excessive physical exercise led not only to injuries,
but also to neglect of daily duties (Morgan, 1979). Thus,
excessive physical exercise might be understood as an
inability to reduce or stop physical exercise, despite its
harmful effects on health (Naylor et al., 2011).
Once the problem of excessive physical exercise was
raised, different theorists in the field proposed a number
of terms to define it: addiction (Berczik et al., 2012),
dependence (de Veale, 1995), obligatory exercise (Pasman
& Thompson, 1988), compulsive exercise (Yates, 1991)
or “driven exercise” (Fairbum, 2008), each proposed term
being based on distinct etiopathogenic theories.
Currently, the term “exercise addiction” seems to
be mainly used by researchers in the field. A literature
review (Berczik et al., 2012) maintains that this term
most accurately expresses the characteristics of this type
of behavior, because it incorporates both the idea of
dependence (evidenced by the presence of tolerance and
the development of withdrawal syndrome on cessation of
activity) and compulsion.

From excess to addiction
A study conducted in 2011 (Freimuth et al.) highlights
the need to make a differential diagnosis between addictive,
excessive and high performance physical exercise. In the
first place, the authors emphasize the need to differentiate
between dependence, compulsion and an impulse control
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When does frequent exercise become addiction?

series of possible diagnostic criteria for sport dependence,
according to the model of DSM IV TR criteria for substance
dependence (***, 2000; ***, 2003):
- Tolerance: increasing the amount of physical exercise
in order to obtain the desired effect (excitement or the
feeling of fulfillment).
- Withdrawal: in the absence of training, experiencing
negative effects such as anxiety, irritability, concern or
sleep disorders.
- Lack of control: unsuccessful attempts to diminish
physical exercise or to stop it for a certain time period.
- Intentional effects: an inability to maintain the
proposed routine, evidenced by consistent exceeding of the
time allocated to training.
- Time: a considerable length of time is allocated to
training or recovery after exercise.
- Limitation of activities: social, occupational and/or
recreational activities are diminished or stopped as a direct
consequence of excessive training.
- Perseverance: continuing training despite the
awareness that this activity creates or exacerbates a series
of physical, psychological and/or interpersonal problems.
It should be mentioned that other theorists, such as
Elbourne and Chen, propose delaying the establishment
of diagnostic criteria and emphasize the need for a
phenomenological and etiopathological understanding of
excessive physical exercise in a first stage (Elbourne &
Chen, 2007).
Furthermore, there is currently no clear delineation
between the practice of an intensive sport within normal
limits and a possible disorder. In this context, Freimuth et
al. (2011) proposed 4 stages of behavior associated with
physical exercise:
- Stage 1: Recreational exercise, motivated by an
increase in quality of life and the sensation of well-being
secondary to the practice of a sport.
- Stage 2: Risk exercise, associated with the affective
modulation capacity of physical exercise through an
increase of positive affects and a diminution of negative
affects such as depression and anxiety, which allows for
deviation from normal healthy behavior to compensatory
behavior.
- Stage 3: Problematic exercise. At this stage, a
differentiation is made between subjects who perform
recreational physical exercise, integrating it into their daily
program, and problematic subjects, who tend to organize
their daily activities depending on their exercise program,
which becomes increasingly rigid (Johnston et al., 2011).
Also, at this stage, secondary negative consequences
become predominant, manifesting at individual level (e.g.
continuation of exercise beyond the limit of exhaustion,
self-criticism) and at social level (activity becomes solitary,
close persons feel they are abandoned in favor of sport),
as well as by the development of withdrawal symptoms
(e.g. irritability) on cessation or diminution of the imposed
regimen. The author also describes the development of
non-discriminatory behavior (e.g. if a person injures their
leg while practicing their favorite exercise, they take up
another sport, for example weightlifting) (Freimuth et al.,
2011).
- Stage 4: Sport dependence. The frequency and

Freimuth shows in an article published in 2011 that the
distinction between a regular, sustained exercise program
and addiction is difficult to make because in order to obtain
beneficial effects on health, physical exercise should be
performed relatively frequently and over long time periods,
as well as because exercise tolerance naturally increases
in time and the practice of a sport does not exclude the
possibility of negative consequences (e.g. injuries), these
characteristics also being common to addiction (Freimuth
et al., 2011).
Furthermore, research in this area postulated the theory
according to which the capacity for affective modulation
intrinsic to physical activity and implicitly mood
improvement represent one of the mechanisms by which
a person can become sport dependent (Adams & Kirkby,
2002). On the other hand, affective regulation by sport is
a feature common to all humans, and not all those who
perform physical exercise at an increasing intensity and
frequency become dependent (Freimuth et al., 2011).
In fact, a cross-sectional study conducted in 2002
evidenced that the frequency of physical training is not
significantly correlated with the level of physical or mental
health, with self-esteem or affective disorders (Ackard et
al., 2002).
From a psychological point of view, recreational
exercise can be differentiated from risk exercise by
evaluating the motivation that underlies the practice of a
sport (Freimuth et al., 2011). Thornton and Scott (1995)
demonstrated that the possibility of developing sport
dependence increases in the case of persons who perform
exercise in order to avoid unpleasant emotions or to change
their physical appearance with the aim of increasing
their self-esteem compared to those who train in order to
improve their physical performance and fitness.
Johnston et al. (2011) mention in an article published in
2011 the lack of consensus in the literature regarding the
definition of excessive physical exercise and propose its
approach from a qualitative point of view, in stages along
a continuum. The authors assessed a group of 32 women
aged between 16-77 years, who practiced regular, sustained
exercise. The results of this evaluation suggest that passing
from a normal to a problematic style of physical training
occurs through a gradual increase of daily exercise routine,
in the context of an enhanced need to use physical activity
as a coping mechanism.

Elaboration of diagnostic criteria for exercise
dependence
Considering that DSM 5 (***, 2013; ***, 2016)
reserves a separate chapter for non-substance related
addictive behavior starting with gambling disorder, but
with insufficient evidence for other groups of repetitive
behaviors, called behavioral addictions, with subcategories
such as “sex addiction”, “exercise addiction”, or “shopping
addiction”, this new nomenclature opens the way to new
research directions concerning the definition of behaviors
with addictogenic potential (Freimuth et al., 2011;
Freimuth, 2008). In this regard, Downs et Hausenblas
(Downs et al., 2004 ; Hausenblas et al., 2002) identified a
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4. The dopaminergic hypothesis
A study carried out in mice by De Castro & Duncan
(1985) suggests that chronic exercise leads to enhanced
dopaminergic secretion, which results in a compensatory
drop in dopaminergic receptors, explaining the diminution
of depressive symptoms in the context of physical exercise;
at the same time, given that an individual requires an
increase of dopaminergic levels by exercise to compensate
the receptor reduction, this mechanism might explain
exercise dependence.
Adams suggests that in the case of a decrease in hedonic
pleasure from other activities, an individual may need to
maintain a more intense exercise regimen for an optimal
activation of the dopaminergic mediated reward circuit
(Adams & Kirkby, 2002).
Gapin et al. (1985) correlated the elevation in the risk
of exercise dependence with a frontal lobe asymmetry that
occurs in the presence of addictive disease.
B). Psychosocial perspectives
In 1995, Szabo proposed the cognitive evaluation
theory to better understand the etiology of sport addiction.
According to this theory, once individuals have started
using physical exercise as a method of coping with stress,
they learn to depend on physical activity as a mode of
relaxation. Subsequently, rationalization is used to explain
the excess. When physical activity is stopped, negative
feelings such as irritability, guilt, anxiety occur, which are
withdrawal symptoms. Given that sport is the main coping
mechanism, increasingly intense training is performed
to suppress unpleasant sensations, and a vicious circle is
formed (Berczik et al., 2012).
The affect regulation hypothesis states that physical
exercise has a dual effect on mood, causing an enhancement
of positive affects and a diminution of negative affects. When
the motivation for practicing a sport consists of reducing
the negative affects, in the context of a more prolonged
discontinuation of exercise, their intensity increases and
the individual must increase the intensity and duration of
exercise to cope with these (Berczik et al., 2012).
In 2017, Bircher et al. published a systematic literature
review on the correlation of some personality traits with
exercise dependence. Thus, concerning the Big Five
system, the results of a number of studies are contradictory:
some studies describe a positive correlation between sport
dependence and extraversion, high levels of neuroticism
and openness and low levels of agreeableness and
conscientiousness, but other studies refute these hypotheses.
Regarding Cloninger’s personality dimensions, sport
dependence was associated with high persistence and harm
avoidance and low self-directedness and maturity levels.
A high level of perfectionism, especially self-oriented
and maladaptive perfectionism, was correlated with sport
addiction. Low self-esteem and high self-criticism, as well
as a high degree of narcissism were also correlated with
excessive training (Bircher et al., 2017).
In a 2001 study, Spano revealed the implication of
obsessive tendencies in the development of exercise
dependence, and another study conducted in 2014 (Miller
& Mesagno) showed that a combination of narcissism,
perfectionism and obsessive compulsion can be a good
predictor for the development and progression of sport

intensity of exercise increase until this becomes the central
point of life, interferes with daily routine, and is mainly
motivated by the diminution of withdrawal symptoms,
with the presence of negative social, professional and selfimage consequences.

Possible etiologies described in the literature
A). Neurobiological perspectives
1. The endogenous opioid hypothesis
Wagemaker and Goldstein suggested in 1980 that
the sensation of euphoria felt by many people during
exercise is the result of physiological changes in the brain
(Wagemaker & Goldstein, 1980). Thoren et al. (1990)
reported that intense physical exercise activates the
endogenous opioid system, with a significant increase in
the concentration of B-endorphins (Thoren et al., 1990).
Moreover, the release of endorphins would lead to a rise
in insulin secretion, an essential process in the restoration
of energy reserves after sustained exercise, suggesting that
endorphins might reinforce post-exercise behavior. Thus,
persons who perform intense, sustained exercise might
become dependent on endogenous endorphins secreted in
the brain (Adams & Kirkby, 2002).
Steinber et al. (1995) studied the relationship between
endogenous endorphins and the well-being reported
after exercise, with contradictory results, and despite the
proposed theories and parallels drawn between well-being
after exercise and after exogenous opioid consumption,
no direct relationship between withdrawal symptoms
following discontinuation of exercise (Adams & Kirkby,
2002) and the variations of endogenous opioids has been
so far established.
2. The catecholaminergic hypothesis
Thompson & Blanton (1987) proposed the hypothesis
of sympathetic hormonal excitation, which maintains
that an increase in physical exercise tolerance leads to an
increase in the metabolic rate and through it, to a reduction
of adrenaline and noradrenaline secretion. This results in
an enhancement of lethargy and fatigue. According to the
authors, in order to fight this state, an intensification of
exercise is required to induce excitation levels similar to those
before exercise. Also, in accordance with the literature data,
the authors state that regular physical exercise can diminish
depressive symptoms by raising circulating catecholamine
levels (Adams & Kirkby, 2002). Thus, they conclude that
withdrawal symptoms occurring after sustained exercise
(lethargy, fatigue) are similar to depressive symptoms that
occur in the context of catecholamine (NA, A) depletion.
On the other hand, other researchers evidence that the
dynamics of brain catecholamine levels during exercise in
humans is unknown, because no direct measurements of
catecholamine concentrations in the brain can be performed
(Berczik et al., 2012).
3. The thermogenic hypothesis
Exercise causes an increase in the body temperature,
followed by a secondary diminution of somatic anxiety,
which is closely related to an increase in temperature in
certain brain regions (Craft & Perna, 2004). Thus, it can
be postulated that increased levels of anxiety may be
associated with an enhanced need for physical exercise
(Berczik et al., 2012).
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dependence.
A study carried out in 586 women aged between 17 and
55 years identified a number of variables that differentiate
subjects who perform physical activities in a healthy
way from those with a pathological behavior. Subjects
who perform frequent exercise, have strong emotional
investment in physical exercise and are highly committed
to it show significant correlations with the associated
psychopathology, unlike another category, who also
practice sport frequently, with some degree of commitment,
but have no psychological fixation on physical activity and
are adaptable. Thus, the psychological fixation factor is the
most correlated with mental disorders, independently of
the frequency of exercise (Ackard et al., 2002).
In 2011, Taranis et al. proposed a multidimensional
personality model of an excessive exerciser, the described
traits being: compulsivity, affect regulation, behavioral
rigidity, perfectionism and concerns related to weight and
physical appearance.
A study carried out by Naylor et al. in 2011 women
evidenced that the presence of high exercise belief is
statistically significantly associated with a set of obsessive
beliefs, with the presence of obsessive-compulsive
symptoms and eating disorders. At the same time, the
presence of obsessive beliefs and behaviors in a person
predisposes that person to the development of an exercise
regimen aimed at a significant weight loss and to the
development of safety behaviors (Naylor et al., 2011).
Obsessive beliefs may occur in relation to physical training
and they can lead to rigid behaviors.
A study conducted in 2010 in a group of 421 adolescents
of both sexes analyzed the implications of sociocultural
pressure on the development of excessive training behavior.
Sociocultural pressure involves the feedback that a
subject receives from the media, parents and friends. This
study found that the relationship between sociocultural
pressure and the need for intense physical exercise is
mediated by the subjects’ level of investment in their
physical appearance and image, i.e. their need to lose
weight or increase their muscle mass. The study revealed
the fact that boys are more focused on exercise as a means
to change their physical appearance compared to girls. In
the case of girls, the impact of social pressure on the body
image is higher (White & Halliwell, 2010).

probably present because of the unclear definition of
dependence, as well as because of the use of ineffective
evaluation tools (Berczik et al., 2012).
Two studies conducted in USA and UK, respectively,
which used the EDS and EAI scales, two psychometrically
valid assessment tools, showed that 2.5% and 3%,
respectively, of the population that performed regular
exercise met the criteria for addiction (Berczik et al., 2012).

Exercise dependence assessment scales
- The Exercise Dependence Scale (EDS-R) (Downs et
al., 2004) and the Exercise Addiction Inventory (EAI) (Terry
et al., 2004) are two easy-to-use, highly valid and reliable
scales, developed with the aim of identifying excessive
exercisers, which differentiate between asymptomatic,
symptomatic and dependent subjects (Freimuth et al., 2011).
- The EDS scale contains 7 subscales: tolerance,
withdrawal, intentional effect, lack of control, time,
diminution of other activities and perseverance (Berczik et
al., 2012).
- The Exercise Dependence Questionnaire scale
measures the compulsivity of exercise and includes 8
subscales: interference with social life/family life/work;
positive reward; withdrawal symptoms; exercise as a
weight control method; insight; exercise for social, health
and stereotyped behavior reasons (Ogden et al., 1997).
- The Exercise Beliefs Questionnaire scale is a more
rarely used general assessment tool, which evaluates
distinct thoughts and beliefs related to physical exercise,
based on the following factors: social desirability;
physical appearance; mental and emotional functionality;
vulnerability to aging (Loumidis & Wells, 1998).
- The Commitment to Exercise Scale examines the
pathological aspects of physical training and associated
compulsive activities (Davis et al., 1993).
- The Exercise Orientation Questionnaire scale
comprises 6 factors: self-control, exercise orientation, selfdeprecation, weight loss, competitiveness and identity.
It measures attitudes toward exercise and additional
behaviors (Yates et al., 2001).
- The CET Compulsive Exercise Test scale is a 24-item
self-report scale developed to assess the central components
of exercise in the case of eating disorders. It includes 5
subscales: avoidance of withdrawal and behavior motivated
by strict rules, exercise as a weight control strategy, mood
improvement, lack of pleasure in the context of exercise, and
program rigidity, with high scores indicating more severe
pathology (Berczik et al., 2012).
- The Obligatory Exercise Questionnaire scale
comprises 20 items that identify a series of attitudes and
activities related to physical exercise, with high scores on
this scale suggesting high levels of feeling obligated to
exercise (Freimuth et al., 2011).

Epidemiology
Literature data on the epidemiology of sport addiction
are preliminary and inconsistent. A literature review
conducted by Sussman et al. (2011) estimated a prevalence
of about 3% in the general population. Among participants
in ultramarathons and physical education students, the
prevalence is even higher (Freimuth et al., 2011).
A study on triathlonists reported a 52% prevalence of
sport addiction in the group. Other researchers showed
that 26% of the men and 25% of the women who practiced
running as a sport were dependent on it (Berczik et al.,
2012). According to Lejoyeux et al. (2008), 42% of the
members of a Parisian fitness room had sport dependence
symptoms.
Significant variations between different studies
regarding the prevalence of sport dependence are more

Which sports predispose more to excessive
physical training?
The review conducted by Berczik et al. (2012) reports
that so far, research on different forms of excessive
exercise, with the description of specific characteristics
or the comparison of dysfunctionality levels, has been
inconsistent. This article highlights the fact that most of
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Treatment

the knowledge of sport addiction is derived from studies
performed on long-distance runners, aerobic exercisers and
bodybuilders. There are fewer empirical data on dancers,
martial arts fighters, weightlifters and triathlonists.

In the case of sport dependence, abstinence is not a
desideratum, moderate exercise being an important part
of a healthy lifestyle. Although the literature provides few
recommendations regarding specific treatment for this
problem, cognitive behavioral therapy might be successful
in these cases, focusing on increasing awareness about
the adverse effects of excessive training, identifying
dysfunctional automatic cognition, and associating
behavioral strategies (Johnston et al., 2011).
Weinstein & Weinstein (2014) suggests that excessive
exercisers should be evaluated and treated depending on
the degree of symptom severity, as well as depending on
comorbidities or other possible associated addictions.
In terms of methods for the prevention of excessive
exercise, Adams proposes the periodization of training in
order to maintain a balanced regimen of regular physical
activities, as well as dietary antioxidant supplementation
(vitamins A, C, E) to prevent the harmful effects on
immunity (Adams & Kirkby, 2001; Adams, 2009).
On the other hand, De Coverly Vale (1987) highlights
the fact that in the case of persons who have developed sport
addiction, the suggested prevention methods are ineffective,
because these individuals either do not know or do not wish
to implement the described prevention methods.
In the context of an increasing prevalence of body
image disorders, eating disorders and excessive exercise
in the young population, Australian researchers (Yager &
O’Dea, 2010) conducted a study in which they proposed
a set of educational interventions based on self-esteem
improvement, media education and the development of
cognitive dissonance related to these aspects, in a cohort of
170 male and female subjects. Following the program, an
improvement of self-esteem, body image and the need for
muscle mass gain was observed, as well as an amelioration
of eating disorders and excessive physical training, which
suggests the possibility of curricular health education
interventions.
Landolfi
proposes
the
implementation
of
recommendations for healthy physical training at national
level, as proposed by the Canadian Society for Exercise
Physiology (Landolfi, 2013).

Comorbidities
Despite the limited number of available studies, the
literature data suggest that 15-20% of sport dependent
persons have other associated addictions (Aidman &
Woollard, 2003). Of these, the most common are the
abuse of psychostimulants such as caffeine, cocaine and
amphetamines (George, 2000), anabolic steroids (Peluso,
2005), sexual behaviors, eating behaviors and compulsive
shopping, as well as work dependence (Freimuth et al.,
2011).
A study published in 2018 (Szabo et al.) shows that
sport addiction is not correlated with alcohol dependence
and that there is a negative correlation between nicotine
consumption and excessive exercise.
Sport dependence is frequently associated with eating
disorders, the literature data suggesting a 39-48% incidence
of these comorbidities (Freimuth et al., 2011; Klein et al.,
2004).
Excessive exercise is very common in patients with
anorexia nervosa, with a lifelong prevalence of up to
80% of cases. Anorexia nervosa cases in which intensive
exercise is associated have a higher incidence of obsessivecompulsive symptoms (Young et al., 2013), a poorer
prognosis and a higher rate of relapse (Dalle Grave et al.,
2008; Carter et al., 2004).

The negative consequences of excessive physical
training
An article published in 2001 (Adams & Kirkby), aiming
to evaluate the literature data related to the physiological
and psychological consequences of excessive training,
reports that excessive physical training induces changes
in the neuroendocrine balance, with a decrease in the
body’s capacity to repair tissue destruction, a reduction of
muscle mass progressing to muscle atrophy, circulatory
alterations, and fertility and reproductive disorders in both
sexes. Other reported changes are adrenergic dysfunction,
a decrease in plasma beta-endorphin concentrations, and a
reduction of gonadal steroid levels.
This review also mentions a possible immunological
dysfunction, with decreased replication of the cells
involved in immunity and diminished body resistance to
infections.
Regarding the impact of excessive training on the
cardiovascular system, in addition to potential effects on
blood pressure values (Adams & Kirkby, 2001), a study
carried out in 2017 (Müssigbrodt et al.) draws attention to
the risk of developing atrial fibrillation following excessive
exercise.
Furthermore, a study conducted in 2016 (Sun et al.)
on mice subjected to high-intensity exercise showed a
decrease in their cognitive capacity (decreased learning
and memory capacity), through immunological changes in
the hippocampus.

Conclusions
1. The benefits of regular physical activity on health,
functionality and quality of life are undeniable. However,
an increasing number of researchers draw attention to the
fact that this healthy behavior might become under certain
circumstances a behavior at risk for the development of
dependence.
2. The factors that the literature suggests to be involved
in the development of exercise dependence are biological,
psychological, psychosocial; further studies are required to
establish a causal relationship between these.
3. Some researchers propose to stage the risk of sport
dependence and advocate a different therapeutic approach
from case to case, depending on the severity of symptoms.
Diagnostic criteria for exercise dependence according to
international classifications in force have been proposed.
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4. A number of instruments have been developed to
quantify excessive exercise.
5. The negative consequences of excessive training
are both psychological and somatic, with an unfavorable
impact on the circulatory, musculoskeletal and immune
systems.
6. Empirical data on a possible treatment of excessive
exercisers are limited; cognitive behavioral therapy has
been proposed as a possible therapeutic approach.
7. In our opinion, rigorous studies on a greater number
of subjects, with clear inclusion and exclusion criteria are
required in order to get a wider perspective on this issue.
Otherwise, there is a risk for trivializing this subject, with
the possibility of either over- or underdiagnosis, which
might lead to an undesired stigma, on the one hand,
and to failure to recognize the symptoms, with negative
consequences on health, on the other hand.
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