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Abstract
Exercise addiction (EA) involves excessive concerns for exercise routines, an abusive prac-
tice, and the inability to control one’s own behavior, as well as the presence of psycho-
logical processes that are typical of behavioral addictions such as abstinence. EA is further 
associated with an alteration of the individual’s personal, social, and professional func-
tioning and a higher risk for several pathologies, including physical injury, psychological 
distress, and eating disorders. The present work presents a narrative scoping review of the 
state of the art and the main findings of the research on EA, with a focus in the athletic 
population. The prevalence of EA risk, between 1 and 52% and up to 80% when co-occur-
ring with eating disturbances, is also reviewed. Additionally, some of the explanatory mod-
els proposed to date and their power and limitations in terms of their capacity for a con-
sensual operationalization and characterization of EA, and thus for the optimal exploration 
and management of this condition, are discussed. Finally, some deficiencies in the research 
on EA are noted which are to be addressed to successfully respond to the intervention and 
prevention needs that occur both in the general context of exercise-sports practice and the 
specific context of competitive athletes.
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Mental health in sports is receiving increasing attention, and the most prominent institu-
tions and organizations in Sport Psychology and other fields have elaborated their own 
position statements regarding comprehensive mental care for athletes (e.g., Chang et al., 
2020; Henriksen et  al., 2019; Moesch et  al., 2018; Reardon et  al., 2019; Schinke et  al., 
2018). Simultaneously, mental health issues in athletes are often hidden by the sufferers, 
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e.g., athletes, technicians and clubs, for fear of shame and stigma. While the prevalence of 
mental ill conditions among athletes is still under debate, growing evidence has accumu-
lated showing that high-performance athletes are not as protected from mental disorders 
as previously thought. The clinical differences of athletes in comparison with the general 
population are important for the diagnosis, therapy, and prevention of mental disorders to 
meet the special needs and experiences of athletes suffering from mental and behavioral 
disturbances. These specificities should be taken into account by athletes and coaches as 
well as by sports psychologists and psychiatrists caring for athletes with mental and behav-
ioral dysfunctions.

Exercise Addiction, Exercise Dependence, Abusive Exercise, and Other 
Forms of Problematic and Unhealthy Exercise

Exercise addiction (EA) describes a condition of excessive or abusive exercising behav-
ior in which moderate to intense physical activity becomes a compulsive behavior (i.e., 
preoccupation with exercise routines, over-exercising, and inability to control the exercis-
ing behavior). The individual is driven or compelled to continuing exercise for longer and 
more regular periods, i.e., excessive amounts of exercise, to the detriment of his or her 
personal, social, and professional life and regardless of harmful health consequences, while 
even ignoring clinical advice or training while exhausted, injured or ill; in addition, when 
abstaining from training, the individual shows the typical withdrawal symptoms that char-
acterize behavioral addictions (Adams, 2009; Adams & Kirkby, 1998; Lichtenstein et al., 
2017; Marques et al., 2019; Trott et al., 2020; Veale, 1987; Yates et al., 1983). EA has been 
defined as a craving or rigid and extreme urge for physical activity that leads to highly 
intense exercise and generates physiological and psychological adverse manifestations and 
symptoms (Meyer et al., 2011; Petit & Lejoyeux, 2013), including overtraining and chronic 
fatigue, bodily pain, injuries, doping, stress, depression, sleep dysfunction, and disordered 
eating, as well as performance impairments. Thus, it is a “morbid pattern of behavior in 
which the habitually exercising individual loses control over his or her exercise habits and 
acts compulsively, exhibits dependence and experiences negative consequences to health as 
well as in his or her social and professional life” (Szabo et al., 2015, p. 303).

More specifically, EA refers to a multidimensional maladaptive pattern of exercise that 
is associated with significant distress and impairment and characterized by the follow-
ing (Hausenblas & Symons Downs, 2002a): (1) tolerance to increased exercise amounts, 
(2) withdrawal effects when exercise is not undertaken, (3) intention effects resulting in 
recurrent and longer involvement, (4) lack of control in engaging or reducing behavior, (5) 
excessive time spent in exercising or related behaviors, (6) reductions in other activities 
because of exercise, and (7) the continuance of exercise despite recurrent physical or psy-
chological problems. Hausenblas and Symons Downs (2002a) proposed that the presence 
of at least three of the previous symptoms evidenced exercise dependence.

Accompanying this diversity of definitions, a plethora of terms has been used to define this 
maladaptive engagement in physical activity (e.g., exercise addiction, exercise dependence, 
obligatory/excessive/abusive/compulsive exercise, exercise misuse/abuse), making the 
interpretation of the literature challenging; since each term has specific features and 
connotations (e.g., implication of pathology and problematic categorizing of individuals from 
a pathology-based definition), it has been proposed that the term EA encompasses all, as it 
might gather all the meanings (e.g., Berczik et al., 2012; Cook et al., 2014; Freimuth et al., 
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2011; Hausenblas & Symons Downs, 2002a; Lichtenstein et  al., 2017; Petit & Lejoyeux, 
2013; Szabo, 2009; Szabo et al., 2015, 2018; Weinstein & Weinstein, 2014). This proposal 
also coincides with the most frequent characterization of excessive behaviors: 75% of the 
studies focusing on excessive exercise adopted the frame of addiction conceptualization (e.g., 
Mudry et  al., 2011), yet others have found that “exercise dependence” is more frequently 
used to refer excessive exercise (e.g., Gonçalves et al., 2019).

Usually—but not uniquely—expressed as a continuum instead of a discrete entity, EA 
begins with a search for pleasure or performance goals in physical effort (i.e., recreational 
exercise, athletic training), which then gives way to an obsession for exercise resulting 
in a need to practice it more and more frequently and intensely (i.e., problematic, at-risk 
exercise leading to addiction) (Elbourne & Chen, 2007; Freimuth et  al., 2011; Gapin 
& Petruzzello, 2011; Meyer & Taranis, 2011; Petit & Lejoyeux, 2013; Weinstein & 
Weinstein, 2014). Thus, it seems there is a developmental pathway that leads from 
exercising for fun (“want to”) to an increasing commitment to exercise (“have to”) and 
finally to a psychophysiological dependence on exercise (“must to”) that is no longer 
linked to enjoyment or performance goals (Gapin & Petruzzello, 2011; Zeeck et al., 2017). 
Supporting this continuum, Cook et al. (2013) and Magee et al. (2016) found in athletes 
several subgroups graded by type and severity of symptoms by using both cut-off points and 
clustering techniques for within-subject profiles. Some other empirical findings support the 
conceptualization of EA as a continuum by finding different results for different ranges of 
EA (e.g., Gorrell & Anderson, 2018). Moreover, qualitative research on the self-narratives 
of problematic exercise also supports the continuum (e.g., Johnston et  al., 2011). Thus, 
it seems there is not only the chance to categorize individuals as being either dependent/
nondependent but also as having a variety of levels of risk and EA manifestations.

Despite the negative health effects that can be associated with excessive exercise, 
including increased physical and mental illness, injury, and particularly disordered eat-
ing and eating disorders, evidence has shown that individuals with EA show unremark-
able levels of psychological morbidity and do not report sufficient psychological distress to 
warrant classifying EA as a pathology or including EA in nosological classifications such 
as the Diagnostic and Statistical Manual of Mental Disorders, 5th Edition (DSM-5), or 
the International Classification of Diseases, 11th Edition (ICD-11), as a separate disorder 
with its own entity, although the lack of sustained and methodologically rigorous evidence 
may profoundly contribute to this insufficiency (Marques et al., 2019; Szabo et al., 2015). 
The more recent DSM-5R still incorporates EA among nonsubstance-related behavioral 
addictions, which are included alongside substance use disorders. Dependence on exercise 
can be considered an addictive behavior because it presents signs that are typical of other 
addictive behaviors, such as loss of control over the behavior, mood disturbances, and tol-
erance and abstinence syndrome, and dedicating too much time to the behavior, with inter-
ferences in life and relapses (Cook et al., 2014; Marques et al., 2019).

As an addiction, exercise dependence can be primary, i.e., exercising is an end in 
itself, such that the behavior is intrinsically rewarding and gratifying, and individuals 
are motivated for the psychological gratification resulting from the compulsive exercise 
behavior itself, or it can be secondary, such that the individual is driven to exercise to 
accomplish a separate outcome, as occurs when he or she exercises to facilitate an eating or 
a body image dysfunction, i.e., a symptom of an eating disorder (Veale, 1987). In its form 
of secondary to psychopathology, exercise is used as a compensatory behavior in an attempt 
to lose weight, balance calories, control body composition, and enhance one’s physical 
appearance such that it exacerbates symptoms and consequences related to eating-related 
disturbances. Since the very early studies that focused on the sports arena, primary and 
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secondary exercise dependence have been proven to be distinct and independent conditions 
(e.g., Blaydon et  al., 2002, 2004; Cook & Luke, 2017; Cook et  al., 2013; Cunningham 
et al., 2016). However, the existence of EA as a secondary dependence has been debated 
(see Cook et al., 2014; Szabo et al., 2015). In contrast, other scholars have stated that EA 
and eating disorders cannot exist independently from one another at all, meaning that EA 
is always secondary (see Adams, 2009; Elbourne & Chen, 2007; Lichtenstein et al., 2017). 
As recent reviews have showed (e.g., Godoy-Izquierdo et al., 2021, in this Issue; Gonçalves 
et  al., 2019), there exists a commitment to excessive exercise that is clearly related to 
weight and shape preoccupation, weight control, dietary attitudes and behaviors, and body 
image issues.

Research on EA started in the 1970s, grew in the 1980s to the 2000s, and exploded 
until recently; it is currently a well-recognized although poorly understood and controver-
sial phenomenon for which investigation is still inconsistent (e.g., Adams, 2009; Adams 
& Kirkby, 1998; Allegre et al., 2006; Berczik et al., 2012; Cook et al., 2014; Davis, 2000; 
Freimuth et al., 2011; Gonçalves et al., 2019; Hausenblas & Symons Downs, 2002a; Kerr 
et al., 2007; Lichtenstein et al., 2017; Petit & Lejoyeux, 2013; Szabo et al., 2018; Veale, 
1987; Weinstein & Weinstein, 2014). However, knowledge has been based on a lack of 
well‐controlled empirical evidence (Gonçalves et al., 2019; Hausenblas & Symons Downs, 
2002a; Szabo, 2009; Szabo et al., 2015) and, more importantly, the absence of a consen-
sus on the nomination, definition, operationalization, identification, and measurement 
of EA manifestations and etiological and outcome correlates, along with issues on evi-
dence-guided diagnosis and clinical practice. In addition, there is a neglect of the multi-
ple and varied subjective experiences of those suffering from EA. Moreover, EA has been 
mainly approached in contexts outside the sports arena, such as regular exercisers and fit-
ness center users, clinical samples of patients with eating disorders or the general popula-
tion, mostly including university students (see Cook et al., 2013; Gonçalves et al., 2019). 
Nevertheless, sports-specific risk factors have been proposed from the beginning, such as 
involvement in endurance sports (e.g., Di Lodovico et al., 2019; Kerr et al., 2007; Nogueira 
et al., 2018). As athletes are a high-risk subgroup for EA due to the amount of practice and 
the demands of the competitive context, a focus will be given to this condition in the ath-
letic population.

EA: Who Is Affected and How? Prevalence and Sporting Features

An inconsistency has also been observed in reporting the prevalence of EA. Among regu-
lar exercisers and community samples, EA affects 2–43% of individuals (see Cook et al., 
2014; Cook & Luke, 2017; Di Lodovico et  al., 2019; Simón-Grima et  al., 2019; Szabo 
et al., 2015; Zeeck et al., 2017). The most incredible figures indicate prevalence rates that 
can reach 80% of the general population and leisure exercisers (Egorov & Szabo, 2013; 
Petit & Lejoyeux, 2013; Trott et  al., 2020). Moreover, Szabo et  al. (2019) found a non-
significantly different prevalence rate of 11.5% using the EAI (with the scoring rating 
scale changed from original) and 9% with the EDS-R in a sample of exercisers, and only 
a 88% of concordance between both tools for identifying the individuals who were at risk, 
symptomatic and asymptomatic; such discrepancies have been also previously found (e.g., 
Mónok et al., 2012). All these findings support that the measurements being used are prob-
ably assessing related but not totally identical psychological constructs.
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Among athletes of diverse sports and performance levels, rates have been reported to 
range from 3 to 41% (see Magee et al., 2016; Szabo et al., 2015). Research on the preva-
lence of EA has focused mostly on individual sports; specifically, among endurance ath-
letes such as runners and triathletes, estimates range from 3 to 77% (see Cook et al., 2013; 
Cook & Luke, 2017; Di Lodovico et al., 2019; Gapin & Petruzzello, 2011; Nogueira et al., 
2018). In team and ball sports, for instance, 7–18% incidence rates in football have been 
found (Costa et al., 2015; Di Lodovico et al., 2019; Lichtenstein et al., 2014), but others 
report up to 28% prevalence (Modolo et al., 2011). Godoy-Izquierdo et al. (2021, in this 
Issue) found prevalence estimates between 1 and 59% for a wide range of sports types and 
levels of competition; the figures are 1–51% for runners, 30% for triathletes, 8–9% for iron-
man and cycling athletes, and 15–30% for athletes in a nondisaggregated variety of sports. 
Two studies disaggregated prevalence rates by gender; in both running and a variety of 
sports, women were between 55 and 67% more likely to report EA. Moreover, one study 
specifically distinguished between lean (40%) and nonlean (26%) sports for calculating the 
prevalence of EA among female athletes.

Recent meta-analytic research estimates that 13% of the active population—including 
but not uniquely athletes—may suffer from EA (Simón-Grima et al., 2019), with a range 
between 1 and 52% (Gonçalves et al., 2019). Another meta-analysis (Marques et al., 2019) 
reported a prevalence of 3–7% among regular exercisers and of 6–9% in the athlete popula-
tion, yet estimates ranged from 1.4 to 17% for the latter, suggesting a slightly higher risk 
among the athlete population compared to the general population. Marques et al. (2019) 
also found that EA had been examined in just 11 studies among the athletic population, 
with only one study reporting findings for primary and secondary risk for EA: primary EA 
was found in 8% of athletes, while secondary EA was observed in 1%.

However, in a recent review, Godoy-Izquierdo et  al. (2021, in this Issue) found more 
studies exploring the prevalence of secondary EA, with overall prevalence rates ranging 
from 1 to 80%. Differentiating by sports, rates are 31–80% for runners, 22% for triath-
letes, 1% for cyclers, and 13–57% for athletes in a nondisaggregated variety of sports. 
None of the studies disaggregated prevalence rates by gender or lean vs. nonlean types of 
sports. Comparatively, two studies showed a nearly 30% points higher prevalence of EA 
co-occurring with eating pathology compared to pure EA, whereas another study found 
similar rates for both conditions, and only one found a difference of 8% points favoring the 
prevalence of pure EA.

The discrepancies in the prevalence figures could reflect differences in a number of con-
textual, sports or athletes’ individual risk factors as well as methodological problems (e.g., 
measures used to assess EA, classification algorithms or decisions on diagnostic criteria) 
(e.g., Berczik et al., 2012; Cook et al., 2014; Gonçalves et al., 2019; Lease & Bond, 2013; 
Magee et al., 2016; Szabo et al., 2015; Trott et al., 2020). Simply stated, the varying sample 
characteristics and assessment tools may be limiting our understanding of EA (Cook et al., 
2013). Indeed, in a sample of ironman athletes (Magee et al., 2016), it was found that 9% 
could be considered at risk for EA, 79% could be considered as nondependent but symp-
tomatic, and only 12% could be considered as nondependent and asymptomatic based on 
scoring criteria and cut-off points; however, when using profile analytic techniques, while 
the majority of athletes appeared to have a healthy involvement with sports and may derive 
positive health and well-being outcomes from their training and participation in competi-
tion, approximately 30% belonged to the at-risk and symptomatic profiles, which could 
reflect maladaptive patterns of exercise.

Moreover, these figures are based on self-report measures as screening instruments, 
which inform on the risk of having EA, but only a small percentage of these “at-risk” 
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individuals would fulfill the criteria based on the diagnostic symptoms for addiction or 
dependence in a clinical interview (Zeeck et al., 2017). In addition, voluntary participation 
in research on EA probably introduces sample bias, as individuals with unhealthy behav-
iors are less likely to collaborate (Magee et al., 2016). Consequently, prevalence rates may 
be both overestimated and underestimated.

Additionally, there is an increasing number of individuals in the general population 
exercising as athletes. Competitions in many sports, such as running disciplines, ball or 
racquet sports, and weightlifting, have attracted recreational athletes who participate for 
a variety of reasons but for whom there was no planned athletic career or supervision by 
professionals. With increases in their participation in athletic events with true athletes, it 
is plausible that a greater number of individuals among this recreational population may 
increasingly identify with the athletic model and potentially make an effort to control their 
performance. Consequently, given the prevalence rates of EA, a potentially large number 
of recreational athletes could be increasingly engaged in compulsive exercise to control 
performance, as well as to decrease or suppress negative affectivity such as anxiety or guilt 
when not able to exercise, or to manage eating and bodily dimensions. Given that these 
recreational athletes do not have the formation, monitoring, counseling, and control that 
professional athletes have, they can be at a particular risk. Thus, there is a distinct need 
for increased clinical screening, prevention, and management of factors that may precip-
itate or exacerbate vulnerability for EA in this population (Gorrell & Anderson, 2018). 
Improved understanding of this reality may help to identify for whom the relation between 
exercise—and eating—pathology may be most problematic and to inform screening and 
clinical interventions.

How Can EA Be Accurately Identified, Especially in Athletes?

Before we can derive a comprehensive conceptual model of EA for designing interventions 
aimed at preventing and managing this condition, a consensual operationalization and char-
acterization of addiction to exercise is needed for its optimal measurement and exploration. 
Inconsistencies and a lack of consensus in both terminology and operational description 
across the literature occlude the establishment of a clear definition of precisely for whom 
and when a pattern of exercise behavior becomes problematic (Gorrell & Anderson, 2018; 
Meyer & Taranis, 2011; Szabo et al., 2015).

As already mentioned, there is a lack of consensus pertaining to the measurement of EA 
(Gonçalves et al., 2019; Lichtenstein et al., 2017; Szabo et al., 2015) (see Table 1 for a brief 
presentation of the main tools used for assessing EA). While the earlier Obligatory Exer-
cise Questionnaire (OEQ) and the Exercise Dependence Questionnaire (EDQ) were not 
based on a conceptual background, the Exercise Addiction Inventory (EAI) has an underly-
ing theory of behavioral addictions, and the Exercise Dependence Scale (EDS and EDS-R) 
is based on the DSM-IV criteria for substance abuse. As Cunningham et  al. (2016) and 
Trott et al. (2020) demonstrated, the diverging average scores and prevalence rates offered 
by each of these self-reports are indicative that these tools measure different aspects of 
the phenomenon, with the two tools that have no underlying theories (i.e., the OEQ and 
the EDQ) yielding higher prevalence rates than the two tools with underlying addiction 
theories (i.e., the EAI and the EDS), the latter being the ones most used in research on EA. 
The EDS and the EAI are focused on dimensions of the multifaceted addictive behaviors. 
Contrarily, the Compulsory Exercise Test (CET) and its version for athletes (CET-A), as 
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well as the EDQ, include an array of cognitive, attitudinal, emotional, and behavioral fea-
tures and manifestations of EA, along with a dimension related to weight control exercise, 
whereas the OEQ includes only two items concerning compensatory exercise and concerns 
about body shape, thus poorly measuring weight-related issues, and the CES does not 
include any item pertaining to body image or eating pathology. Future research is needed 
to determine which of these measures is more appropriate psychometrically and theoreti-
cally, as well as in terms of sensitivity, for the study of both EA and related phenomena 
such as the dyad EA-eating disorders.

There is also some concern as to whether the current measures of EA are valid for ath-
letes (Müller et al., 2015). The assessment of excessive exercise among athletes is a chal-
lenge because, compared to nonathletes, athletes are required to train at higher intensities 
for longer periods of time and under (almost) any condition (Chapa et al., 2018). Intense 
exercise and intention effects in this group are more likely due to performance-related rea-
sons than to psychopathology related to exercise behavior (or any other, such as eating 
behavior and body image disturbances); therefore, high scores may lead to false-positive 
diagnoses of EA. Thus, measures based exclusively on the amount of exercise performed 
are poor, do not reflect the complexity and multifaceted nature of EA, and, concretely in 
the sports context, are totally unreasonable. In addition, most assessment tools have been 
developed and validated in nonathletic populations and, therefore, do not capture the 

Table 1  Features of the main self-reports assessing EA or related constructs

* When a measure is unidimensional, the contents covered by the self-report are indicated. † The CET-A 
includes the CET’s items and subscales marked in italics; the EDEAS-R includes the EDEAS items and 
subscales marked in italics. OEQ = Obligatory Exercise Questionnaire (Blumenthal et  al., 1984, rev. 
Pasman & Thompson, 1988); CES = Commitment to Exercise Scale (Davis et al., 1993); EDQ = Exercise 
Dependence Questionnaire (Ogden et al., 1997); EDS = Exercise Dependence Scale (Hausenblas & Symons 
Downs, 2002b; revised version by Symons Downs et  al., 2004); EAI = Exercise Addiction Inventory 
(Griffiths et  al., 2005; revised version by Szabo et  al., 2019); CET = Compulsive Exercise Test (Taranis 
et  al., 2011); CET-A = CET athlete version (Plateau et  al., 2014); EDEAS = Exercise Dependence and 
Elite Athletes Scale (McNamara & McCabe, 2012; revised version by McNamara & McCabe, 2013); 
ART = Athletes’ Relationships with Training Scale (Chapa et al., 2018)

Measure Items and subscales/dimensions*

OEQ 20–21 items assessing cognitions and behaviors underlying the need to engage in 
obligatory exercise in 3 dimensions: fixation, frequency, and commitment

CES 8 items in 2 subscales: obligatory exercise (attitudinal features) and pathological 
exercise (behavioral features)

EDQ 29 items assessing withdrawal, weight control, positive reward, stereotyped behavior, 
interference, insight into problems and health-related motives

EDS/EDS-R† 28/21 items in 7 subscales: withdrawal, continuance, tolerance, lack of control, reduc-
tions in other activities, time, and intention. Guidelines for classifying individuals

EAI 6 items assessing conflicts, mood modification, tolerance, salience, withdrawal, and 
relapse. Cut-offs for classifying individuals

CET/CET-A† 24/15 items in 5/3 subscales: avoidance of negative affect and rule-driven behavior, 
weight control, mood improvement, lack of enjoyment, and rigidity

EDEAS/EDEAS-R† 27/24 items in 6 subscales: excessive training/withdrawal, dissatisfaction and conflict, 
continuance behaviors, emotional difficulties, desire to engage in more training, and 
unhealthy eating behaviors

ART 15 items in 4 subscales: negative affect-driven training, extra training amount, training 
against medical advice and body dissatisfaction
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nuances of athletes’ training experiences. Along with the adaptation of the CET to athletes 
(Plateau et al., 2014), there are only two more questionnaires specifically developed for the 
sports context, namely, the Exercise Dependence and Elite Athletes Scale (EDEAS) and 
its revised version (McNamara & McCabe, 2012, 2013) and the Athletes’ Relationships 
with Training Scale (ART) (Chapa et al., 2018). The CET and the ART have as concep-
tual basis a cognitive behavioral model of EA, whereas the EDEAS was developed based 
on a biopsychosocial model of exercise dependence. Unfortunately, all of them have been 
scarcely used but seem promising as they incorporate the main features of EA for athletes 
plus body image and eating-related issues.

In addition, as Szabo et  al. (2015) emphasized, both research and clinical practice 
have focused on the use of self-reports and questionnaires, which provide a range 
of risk scores, rather than clinical interviews allowing for a diagnosis. There is also a 
problematic practice when scoring the self-reports, as researchers use different cut-off 
criteria (for instance, although guidelines for scoring and interpreting the scores were 
offered for the EDS, an arbitrary cut-off corresponding to the sample mean has also been 
used, e.g., Torstveit et al., 2019). Moreover, it is probable that athletes interpret the item 
content differently than the general population, or the content is differently applicable to 
both subgroups. It has also been proposed that existing measures may behave differently 
with female and male respondents (Cook et al., 2013). All of the abovementioned factors 
occlude a deep understanding of EA and related phenomena, such as its co-occurrence 
with eating disturbances.

Understanding EA in the Sports Context: from Theory‑Guided Research 
to Empirically Based Practice

It has been argued that the high prevalence of EA observed among athletes could be simply 
explained by their higher enrollment in exercise, as well as their higher levels of engage-
ment and commitment because of their involvement in competition, their focus on achiev-
ing athletic excellence and the pressure for results (Marques et al., 2019). However, this 
would only explain why higher prevalence rates of EA have been observed in the ath-
letic population when compared to exercisers or general population samples; it does not 
allow elucidating either the prevalence rates in the sports context, the variability observed 
between athletes or the observed heterogeneity in correlates and consequences. Further-
more, it does not address why athletes with EA are so similar in terms of prevalence and 
psychological features to individuals with disordered eating and eating disorders; we will 
turn to this below.

Athletes present particular problems in determining their exercise dependence and their 
correlates as causes or outcomes, since they are required to engage in high levels of exercise as 
part of their training regime even when they do not feel like doing it, when they are exhausted 
or injured, when they have other personal life responsibilities or when they are not concerned 
by their body weight or appearance. Consequently, it is important for empirical studies in 
this area to be based on a theoretical model of EA (McNamara & McCabe, 2012). More 
research is clearly necessary to fully understand the genetic, neurochemical, psychological, 
and contextual intersected mechanisms implied in EA (Weinstein & Weinstein, 2014), but 
a validation of the proposed mechanisms specifically in the athletic population is warranted. 
Until now, research examining EA has been laden with conceptual limitations, and the lack of 
a conceptual framework for guiding research leads only to inconclusiveness.
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We agree with the claim made by Meyer and Taranis (2011) that quantitative defini-
tions and models of EA (i.e., in terms of physical activity volume) might be inappropriate 
for identifying problematic, unhealthy exercise; further, they seem particularly unsuitable 
for application to athletes due to their unique involvement in training practices. In con-
trast, qualitative definitions (i.e., in terms of psychological features) would allow for the 
establishment of pathological markers that are more adequate for distinguishing when an 
athlete maintains a problematic relationship with exercise and training and even when it 
is linked to an eating disturbance (see also Dalle Grave et al., 2008). Moreover, as Szabo 
et al. (2015) stressed, the consequences of behavior are key factors in separating healthy, 
even exaggerated, patterns of exercise from unhealthy, maladaptive patterns of exercise.

EA is complex and multifaceted, as it encompasses an array of different psychological 
and physiological characteristics, it originates from the interaction of a multitude of per-
sonal and situational factors, and it has varying consequences for an athlete’s well-being 
and athletic performance. Future research on the factors underlying or linked to EA will 
allow us to generate a conceptual framework for understanding EA in sports (see, e.g., 
Egorov & Szabo, 2013 and Szabo et al., 2018 for a review). In such theoretical proposals, 
the psychological factors involved in EA should be stressed over the physiological factors 
(Hausenblas & Symons Downs, 2002a).

As far as we know, to date, three theoretical proposals that were not proposed specifi-
cally in the context of sports have been tested in the athletic population and have received 
some support: the Interactional Model of Exercise Dependence (IMED) by Egorov and 
Szabo (2013), the Continuum Model of Obligatory Exercise (CMOE) by Elbourne and 
Chen (2007), and the Cognitive Behavioral Model of Compulsive Exercise (CBMCE) by 
Meyer et al. (2011). Furthermore, another model was specifically proposed for competitive 
athletes but has been scarcely investigated to date, namely, the Biopsychosocial Model of 
Exercise Dependence in Athletes (BMED) by McNamara and McCabe (2012). While the 
first example does not explicitly incorporate eating dysfunctional behaviors, the remaining 
models clearly link exercise and eating disturbances in the causal process or the manifesta-
tions of EA.

The IMED (Egorov & Szabo, 2013; see also Szabo et al., 2018) was proposed to explain 
the adoption, maintenance, and transformation of exercise behavior based on the interac-
tion of several unique personal (e.g., personality, needs and values, interest and goals, skills 
and abilities) and situational factors (e.g., accessibility and costs, individual/group setting, 
social factors and values) that influence motivation (i.e., oriented to health, performance or 
social aspects). Motivational profiles lead in turn to a therapeutic or a mastery orientation 
to exercise. The basis for the model is, in the authors’ words, a misunderstanding of EA as 
a progression from healthy to unhealthy exercise pattern; contrarily, EA is more revolution-
ary (suddenly erupting) than evolutionary (slowly building up). As proposed in the model, 
exercise dependence can occur when, mainly having a therapeutic orientation to exercise, 
a sudden or progressively intolerable life stress leads to heightened psychological distress, 
and excessive exercise is used as a way of coping with stress (i.e., an escape).

The IMED was used by Magee et al. (2016) as a framework for understanding exercise 
dependence among ironman athletes, but it was not tested; however, the authors found that 
exercise-dependent athletes also reported higher psychological distress compared to ath-
letes with a healthier involvement in sports. Some support was also offered by Back et al. 
(2019) in a mixed sample of athletes and regular exercisers by finding that anxiety was the 
main predictor of exercise dependence and that secondary exercise dependence was related 
to using exercise as a strategy to cope with anxiety. However, other findings are counter to 
the model’s assumptions; for example, EA has been found to be associated with depression 
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symptoms but not with anxiety symptoms among amateur and competitive athletes from a 
variety of individual and team sports (Levit et al., 2018).

A starting point for a theory-based empirical exploration of EA associated with eating 
pathology was the proposal by Elbourne and Chen (2007) of the CMOE. The CMOE pro-
posed that obligatory exercise is a dynamic process rather than a static entity and lies on a 
continuum tactivity as a consequence and thus increased obsessivehat is characterized not 
only by quantitative differences in severity but also by qualitative differences in its mani-
festations, as behavior progresses from mildly obsessive to extremely disordered attitudes 
to exercise and compulsive behaviors that are accompanied by an eating disorder. As a con-
tinuum, this model runs counter to the proposals of a clear demarcation between primary 
and secondary obligatory exercise. Based on the loop hypothesis by Davis et  al. (1995), 
whereby physical activity, food restriction, and obsessiveness-compulsiveness potentiate 
one another in a feedback/feedforward loop, the proposed relationship between EA and 
disordered eating is also a dynamic process involving the interaction between weight and 
shape concerns, weight-control actions (i.e., dietary restriction), obsessive–compulsive 
behaviors, and excessive exercise. Thus, the model holds that at the lower end of the con-
tinuum, an individual is committed to exercise with mildly obsessive traits and weight con-
cerns but no signs of a disorder, as these features are rather related to their performance; at 
the extreme end, an individual is an obligatory exerciser with a marked preoccupation with 
food and an overconcern with weight and shape, food restriction and increased physical 
activity as a consequence and thus increased obsessiveness-compulsiveness, which would 
result in extreme pathological attitudes about exercise and eventually EA, all of which may 
lead to manifesting a diagnosable eating disorder (i.e., the CMOE establishes a chain of 
interacting events from body image and weight concerns to EA and then eating disorders). 
Thus, the CMOE might be useful for studying the co-occurrence of exercise and eating 
disturbances.

In a study with female triathletes (Elbourne & Chen, 2007), the main causal postulates 
of the CMOE were confirmed, yet the interactions among all the variables predicted by 
the model were not established, thus supporting a simpler chain. The authors confirmed 
the causal role of weight and shape preoccupation on increased food restriction, which 
predicted increased obligatory exercise, which along with obsessive-compulsiveness pre-
dicted, in turn, disordered eating behaviors. Notably, weight concerns had a core role along 
the proposed chain of events participating in all the steps. Thus, the authors concluded that 
the association between obligatory exercise and disordered eating “is a consequence of the 
fact that they both share common causes, i.e., weight and shape preoccupation” (p. 78).

The CBMCE (Meyer et  al., 2011) is another promising model that has been scarcely 
investigated to date. It is based on the empirically supported relationships between perfec-
tionism and eating psychopathology—note that perfectionism is a key factor in the trans-
diagnostic model of eating disorders of Fairburn et  al. (2003)—, between perfectionism 
and compulsive exercise, due to shared rigidity and self-criticism, and between compulsive 
exercise and eating disturbances; such relationships have been established in patients with 
eating disorders, in the general population and among regular exercisers and athletes. Suc-
cinctly, it asserts that perfectionism has a direct relationship with eating pathology but also 
an indirect association that is mediated by compulsive exercise and its dimensions of (a) 
exercise driven by rigid rules and avoidance of affective withdrawal symptoms, (b) exer-
cise to control weight, (c) exercise for mood improvement, (d) exercise rigidity, and (e) 
lack of exercise enjoyment. Thus, compulsive exercise is more than a mere symptom of an 
eating pathology, participating in the pathogenesis process. In fact, Meyer et al.’s (2011) 
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model establishes bidirectional links between compulsive exercise and eating behavior 
disturbances.

Some support exists for a partial generalizability of the model to the sports context. 
The model drove the CET measure, which, when applied to athletes, was adapted as the 
CET-Athlete version (Plateau et al., 2014, 2017). Plateau et al. (2014) found that only 
the first three abovementioned dimensions were relevant for athletes when investigat-
ing the association between EA and eating disorders; among them, only weight con-
trol exercise and avoidant exercise predicted eating abnormalities in this population. 
With the same corrected measure, the model was partially supported in a mixed sample 
of 18–65-year-old regular exercisers and (possibly competitive) athletes (Egan et  al., 
2017), where it was found that only the weight control and, contrarily to Plateau et al.’s 
study, the mood improvement dimensions predicted eating pathology and that only the 
indirect paths from clinical perfectionism to eating pathology though weight control 
exercise and mood improvement were significant; in addition, supporting the model pre-
dictions, eating pathology was also predicted directly by clinical perfectionism. Egan 
et al. (2017) concluded based on their cross-sectional findings that, alternatively, com-
pulsive exercise may be a symptom of eating pathology, rather than an antecedent, as 
dieting and exercise reinforce one another due to social reinforcers that accompany 
the initial weight loss from regular exercise, which then intensifies eating, shape, and 
weight concerns. Other findings also seem to partially support the expected relation-
ships. Scott et al., (2020, 2021) found with athletes from lean and non-lean sports that 
relationships with teammates and team connectedness were associated with reduced dis-
ordered exercise behavior and that teammate negative influences on eating and exer-
cise psychopathology were mediated by athletes’ psychological distress. Perfectionistic 
strivings have been found to predict engaging in compulsive exercise for mood improve-
ment, whereas perfectionistic concerns have been found to predict compulsive exercise 
for both avoiding negative affect and weight control among athletes from several sports 
(Madigan et al., 2017). With the CET-A, Turton et al. (2017) found in a sample of run-
ners competing in mid- and long distances that athletic identity was associated with 
higher compulsive exercise, and that, among women, BMI also played a role in the asso-
ciation between athletic identity and weight control exercise, supporting a possible link 
between EA and eating psychopathology. With the CET, Gorrell and Anderson (2018) 
found in a similar sample that athletic identity was associated with higher compulsive 
exercise, and that compulsive exercise was associated with higher eating pathology; 
nevertheless, it was also found that, among mid-distance runners, both athletic identity 
and compulsive exercise protected against eating pathology, and that relations between 
athletic identity and eating disturbances were significant among runners reporting either 
lower or higher compulsive exercise. Further longitudinal and experimental research is 
needed to prove the assertions of the model, as well as the paths connecting EA and eat-
ing disturbances.

The model by Meyer et al. (2011) has also recently inspired the ART measure (Chapa 
et  al., 2018), specifically made for the athletic population. Chapa and colleagues (2018) 
were interested in developing and validating a self-report able to capture the unique experi-
ences of athletes with exercise behaviors to distinguish an involvement reflecting healthy 
athletic training practices that is not counterproductive for optimal performance from 
beliefs, attitudes, emotions, motivations, and behaviors related to unhealthy involvement, 
thus incorporating a multidimensional conception of exercise behavior. Ultimately, Chapa 
et al. (2018) expected to create a useful and clinically valid tool for detecting athletes who 
have a relationship with training that is indicative of an eating disorder that may warrant 
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clinical attention, for tracking clinical outcomes in athletes who are in treatment for an eat-
ing disorder and for research purposes.

For that, the authors conceptualized excessive exercise as an eating disorder behav-
ior that facilitates weight control (p. 1081). Although they acknowledged that training to 
improve performance is likely the primary reason for which athletes exercise, the authors 
proposed many other motives for engaging in excessive exercise, all of them based on the 
idea that training might also be viewed as an indirect means to enhance sports performance 
via weight or body fat loss (e.g., compensating self-perceived excess eating, believing that 
lower weight leads to better performance, believing that a leaner, thinner body is an advan-
tage in judging in esthetic sports, pursuing the appropriate weight in weight-class sports, 
having an ideal athletic body). As the authors claimed, existing measures for eating dis-
orders screening in sports do not fully capture the nuances of training behavior in athletes 
and might not be appropriate for identifying unhealthy exercise, given that such screening 
(1) usually does not include a dimension regarding excessive exercise and (2) was devel-
oped for nonathletic populations, such as clinical samples. Thus, the ART included items 
assessing attitudes, motives, emotions, and rigidity that were specifically written for the 
sports environment. The ART has shown appropriate psychometric properties, criterion 
validity, and sensitivity (Chapa et  al., 2018). However, as for the CET, more research is 
needed on the utility of the ART with more diverse samples in terms of eating disorder 
status, sports modalities, age/athletic history, competition level and so forth, as well as its 
incremental validity compared to other EA measures.

Finally, McNamara and McCabe (2012) proposed a biopsychosocial model (BMED) for 
explaining the development and maintenance of exercise dependence specifically in ath-
letes that, as far as we know, has never been tested except for their study. Based on mul-
tidimensional models stating that EA includes a constellation of behavioral factors (e.g., 
exercise frequency), psychological factors (e.g., pathological commitment, lack of control, 
preoccupation with body image), physiological factors (e.g., addiction manifestations), 
and social factors (e.g., social isolation), as well as situational factors (e.g., high level of 
competition, social pressures), the authors proposed a model that integrates factors relevant 
for the predisposition, precipitation and perpetuation of EA among high-performance and 
elite athletes. Briefly, weight (BMI in their proposal) has a peripheral influence on exercise 
behavior, but it influences both (1) psychological factors, namely, self-esteem and mala-
daptive beliefs regarding exercise and the varied consequences of not engaging in training, 
and (2) social forces, namely, pressures from coach and teammates (e.g., to engage in extra 
training, to improve athletic performance, to train harder, to change body shape and size) 
and the sociocultural context (e.g., pressures from family, friends, and the media to train, 
to achieve at a high standard, to be successful at sport, to have an ideal body shape), along 
with low social support. The interaction of psychological and social factors directly con-
tributes to the risk for and maintenance of exercise dependence. In this model, weight and 
eating-related pathology are thus conceived as predictors of EA.

In a study among elite athletes, McNamara and McCabe (2012) partially supported the 
model by using the EDEAS measure, which was specifically designed to cover the fac-
tors of EA involved in the model. Furthermore, as BMI was found to be a predictor in the 
model, the authors concluded that the desire to reduce one’s weight may be a motivat-
ing factor behind athletes engaging in unhealthy eating and exercise dependence behaviors, 
such as excessive training. The results suggested that the perceived need to change one’s 
body shape and size may be prominent within athletes who experience exercise depend-
ence, but they are the psychological and the sporting and social contexts which is related to 
whether weight or body image is a risk factor for the condition. Unfortunately, the authors 
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excluded athletes with eating pathology manifestations, precluding further assessment of 
the model in relation to the co-occurrence of EA and disturbed eating.

Eating disorders at both the clinical and subclinical levels are so prevalent in athletes 
of any modality, independent of them being more or less sensitive to weight and appear-
ance, i.e., “high-risk” versus “low-risk” sports in classical terms (e.g., Godoy-Izquierdo 
et al., 2019, for soccer), that such disorders are among the most studied mental disorders 
in this population. While disordered eating and eating disorders have been widely inves-
tigated (see Díaz et  al., 2018, for a recent review) and research on EA and the overuse 
of training is growing, there is still a scarcity of research on the dyad, particularly in the 
sports context. In this Issue, Godoy-Izquierdo et al. (2021) conducted a systematic review 
and supported that for many athletes, i.e., up to 80%, EA and eating pathology go hand in 
hand. Moreover, evidence suggests some overlap in the two dysfunctions, such that athletes 
displaying symptoms of both exercise and eating pathology may need special attention. 
The authors also claimed that there is still a long way to go towards fully understanding 
the causal links of those conditions among athletes, as well as an urgent need for theoreti-
cal models that guide future research and empirically based derived clinical practices for 
detecting, preventing, and managing athletes experiencing the dyad.

Conclusions

Athletes experience an elevated risk of high-prevalence mental disorders such as depres-
sion, anxiety, eating disturbances, and substance abuse; in addition, it seems that there is a 
positive association among athletic participation and EA, as well as among all the above-
mentioned conditions and psychological distress, overtraining, burnout, dropout, the pre-
mature end of one’s sports career, suicide or death (e.g., Bär & Markser, 2013; Reardon & 
Factor, 2010; Rice et al., 2016; Souter et al., 2018). The detection and management of men-
tal and psychopathological issues in athletes cannot be approached without understanding 
the screening, diagnostic, therapeutic, and preventive issues unique to this population.

High-performance and elite athletes endure a wide array of physical and mental 
demands and strains that influence their health status and psychological well-being. Among 
them, those factors derived from the “success” culture of sports and the specific sports 
context linked to competition and performance, as well as the psychosocial background 
of each athlete, are the key ingredients to understanding the sport-specific etiology and 
evolution of mental disturbances in athletes (Bär & Markser, 2013; Díaz et al., 2018). As 
Bär and Markser (2013) suggested, the advantages of intensive training, including fitness, 
enjoyment, and achievement in competition, can turn into threats to health and functioning. 
Determining the boundary where exercise and training stop being beneficial and begin to 
impair one’s health and performance is a key challenge.

What we know is that there is a subset of individuals for whom exercise can become an 
obsessive preoccupation and a compulsive involvement to the point where negative health 
outcomes are experienced at the physical, psychological, and social levels, thereby increas-
ing their vulnerability to injury, ill-being, distress, and even death (Trott et al., 2020). Thus, 
for caring aims, a distinction is needed to separate those who are highly committed to exer-
cise and those presenting EA.

To fully understand the reality of EA, it is necessary to overcome the criticisms made 
to date (e.g., Gonçalves et al., 2019; Szabo et al., 2015) by proposing a consensual termi-
nology, operationalization, and measurement of EA, conducting well‐controlled empirical 
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research on its causes and outcomes, addressing the multiple and varied subjective phe-
nomenological experiences of those suffering from it, and reaching optimal praxis in terms 
of its diagnosis and clinical practice. For that, it is mandatory to acknowledge that EA is 
not the same among recreational users of gyms, the general population or athletes pursu-
ing their best performance; similarly, EA is not the same among patients suffering from 
an eating disorder, regular exercisers who train for appearance goals and athletes who are 
concerned with their weight and demonstrate dysfunctional eating attitudes and behaviors.

By identifying the attitudinal, cognitive, emotional, motivational, and behavioral fea-
tures of EA in athletes, screening for detecting individuals who are motivated to exercise 
on a rigid, compulsive basis (e.g., for weight or mood control) and those with an increased 
risk for other mental problems, such as eating disorders, can be better approached, and 
thus, tailored therapy can be provided as soon as possible in order to protect their athletic 
performance and their well-being.
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