
ORIGINAL ARTICLE

A Systematic Review on Exercise Addiction
and the Disordered Eating-Eating Disorders Continuum
in the Competitive Sport Context

Débora Godoy-Izquierdo1,2 & María J. Ramírez2 & Isabel Díaz3 & Clara López-Mora4

Accepted: 24 July 2021/
# The Author(s) 2021

Abstract
Exercise addiction (EA) affects a considerable number of individuals who regularly
perform exercise-sport activities. The co-occurrence of EA manifestations and the con-
tinuum of disordered eating-eating disorders (EDs) is so common in sports that a deeper
understanding of them as comorbidities is warranted. The aim of this review is to provide
an up-to-date overview and synthesis of the research on the relationship between mal-
adaptive exercise and dysfunctional eating in the sport context. A systematic review was
conducted following the PRISMA guidelines. A total of 22 empirical studies (23 articles)
with young and adult female and male athletes from several sports and competition levels
was included. EA in conjunction with eating disturbances is frequent among athletes, yet
the prevalence rates are inconsistent. Existing evidence suggests that EA is a relevant
outcome of ED pathology among athletes, supporting the classical secondary type of EA.
However, research also reveals that excessive exercising plays a central role in the
psychopathology of disordered eating. There is a need for further quantitative research
addressing the features and correlates of the EA-EDs dyad, qualitative research on the
subjective experiences of athletes with disordered exercise and eating, longitudinal and
experimental research to establish possible causal paths and attempts to develop compre-
hensive conceptual models of EA and its co-occurrence with EDs, in order to improve the
identification, prevention, and management of this dyadic condition in the sport context.
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Introduction

In the last decades, the scientific community has described unhealthy, even pathological, forms
of exercise and athletic physical practice. This problematic exercise is easily observable, for
example, in subgroups of regular exercisers who attend gyms, practitioners, and athletes in
some exercise-sport activities such as weightlifting/bodybuilding or long-distance running and
combined endurance modalities (e.g., duathlon, triathlon, ironman) as well as in individuals
with eating disorders (EDs), body image disorders (e.g., muscle dysmorphic disorder), or other
psychopathologies (e.g., addiction disorders).

Most experts agree that maladaptive, abusive exercising is a multidimensional phenomenon
involving unique qualitative features regarding the relevance conceded to the activity (i.e.,
attitudes toward exercise or training, obsessive aspects, preoccupation), control of the behavior
(i.e., loss of control, compulsion, drive or compelling aspects, rigidity), conditions of the
practice (e.g., even when fatigue, illness or injury is present), centrality of the behavior (e.g.,
priority, interferences with personal and social life, conflicts with responsibilities), harmful
consequences (e.g., exhaustion, illness, injury, subjective ill-being, social conflict), and with-
drawal symptoms (e.g., negative mood when exercise is impeded, guilt when a training session
is missed), rather than exclusively quantitative features of excessive volume (i.e., type,
duration, frequency and intensity of physical activity) which can hardly be judged as patho-
logic without considering, among other factors, the individuals’ physical condition, health
status, age, and regular level of training (e.g., Adams 2009; Adams and Kirkby 1998; Allegre
et al. 2006; Berczik et al. 2012; Cook et al. 2014; Davis 2000; De Coverley Veale 1987;
Freimuth et al. 2011; Gonçalves et al. 2019; Hausenblas and Symons Downs 2002a; Kerr et al.
2007; Lichtenstein et al. 2017; Petit and Lejoyeux 2013; Szabo 2009; Szabo and Egorov 2015;
Szabo et al. 2018; Weinstein and Weinstein 2014).

In addition, a plethora of terms have been used to name this problematic engagement in
exercise (e.g., exercise addiction/dependence, obligatory/excessive/abusive/compulsive exer-
cise, exercise misuse/abuse), making the agreement in operationalization and the interpretation
of the literature challenging; although each term has its specific features and connotations, it
has been proposed that exercise addiction (EA) is preferable, as it includes all the above-
mentioned meanings (e.g., Berczik et al. 2012; Cook et al. 2014; Freimuth et al. 2011;
Hausenblas and Symons Downs 2002a; Lichtenstein et al. 2017; Petit and Lejoyeux 2013;
Szabo et al. 2015, 2018; Weinstein and Weinstein 2014). Thus, following this perspective, the
affected individual behaves compulsively, exhibits withdrawal symptoms when exercise is not
possible, and – due to extreme volumes of exercise – experiences conflict as well as negative
life consequences (Szabo et al. 2016). EA has been increasingly investigated in recent decades,
although it is still poorly understood, and the debate on the definition, characterization,
measurement, and management of this excessive pattern of involvement in physical activity
continues.

The Disordered Eating-Eating Disorders Continuum and EA in the Athletic Population

Currently, the links between excessive exercise and eating pathology are recognized, but they
remain quite unclear, particularly among athletes. After early anecdotal research in the sport
context, studies on the association between both disturbances have increased in the last decade.
The first study relating exercise dependence and EDs in sports was that by Yates et al. (1983),
in which obligatory male runners and females suffering from anorexia nervosa were compared
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to show that they shared similar psychological characteristics regarding concerns about food,
body weight and fat, rigid eating habits, and exercise compulsion, as well as some personality
traits and individual characteristics; the authors postulated that the conditions were analogous
and represented different manifestations of the same underlying pathology (Adams 2009). This
study initiated other research investigating the so-called anorexia analogue hypothesis,
supporting some differences between obligatory and nonobligatory runners in terms of
personality traits such as perfectionism and trait anxiety but also concerns about body and
weight control (e.g., Le Grange and Eisler 1993; Yates 1991). From then to now, research on
EA and its overlap and co-occurrence with other damaging dysfunctional and excessive
behaviors, such as disordered eating and EDs, has extended considerably to acknowledge
that these twinned phenomena affect not only recreational exercisers but also competitive
athletes.

Soon after the paper by Yates et al., De Coverley Veale (1987) discriminated between
primary exercise dependence, i.e., exercising is an end in itself, the behavior is intrinsically
rewarding and individuals are motivated for the psychological gratification resulting from
exercise behavior, so that any effort – including weight control – is used to facilitate additional
exercise and athletic performance goals; and secondary exercise dependence, i.e., the individ-
ual is driven to exercise to accomplish a separate outcome, as occurs when (s)he exercises to
facilitate an eating or body image dysfunction. In the secondary type, exercise is used as a
compensatory behavior for losing weight, balancing calories, controlling body composition
and enhancing physical appearance, or for regulating weight-related affect (as a means to
escape unpleasant affect linked to overconcern about the relationship between exercise and
weight control), thus being a symptom of an ED. Consequently, it has been proposed that,
instead of having addiction features, secondary exercise manifestations are better recognized
by compulsive features (Cook et al. 2014).

Since the very early studies in the sports arena, primary and secondary exercise dependence
have proven to be distinct and independent conditions (e.g., Blaydon et al. 2002, 2004; Cook
et al. 2013; Cook and Luke 2017; Cunningham et al. 2016). However, the existence of EA as a
secondary dependence has been debated (see Adams 2009; Cook et al. 2014; Szabo 2010;
Szabo et al. 2015). Others have stated that EA and EDs cannot exist independently from one
another at all, so EA is always secondary, a subset or a particular manifestation of an ED (see
Adams 2009; Cook et al. 2014; Lichtenstein et al. 2017). Qualitative research on self-
narratives also supports this claim (e.g., Bamber et al. 2000). More radically, it has been
affirmed that, in the absence of eating pathology, problematic exercise is not considered to
constitute a clinically relevant syndrome (Meyer et al. 2011). As recent reviews on exercise
dependence reveal (e.g., Gonçalves et al. 2019), it is at least unmistakable that there exists a
commitment to problematic exercise that is clearly related to weight and shape preoccupation,
weight control, dietary attitudes and behaviors, and body image issues.

It is this form of EA that is “secondary” to psychopathology and exacerbates symptoms and
consequences of eating-related disturbance that capturing our interest. (The term secondary is
quoted to emphasize that it suggests a causality between EDs and maladaptive exercise
behavior, but, as will be presented in this review, evidence shows a bidirectional intertwining
rather than a unidirectional association.)

The forms and features of compulsive exercise in EDs or associated with disordered eating
have been increasingly investigated (e.g., Cook et al. 2014; Dalle Grave 2009; Meyer et al.
2011; Meyer and Taranis 2011; Petit and Lejoyeux 2013; Trott et al. 2020b). EDs and EA
have many manifestations and symptoms in common, show a high co-occurrence, and are
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comorbid with other related disorders, such as body image disorders. EA is a common feature
across EDs, particularly those linked to underweight (Dalle Grave 2009; Meyer et al. 2011).
Prevalence rates of up to 80% indicate that a high number of individuals suffering from an ED
such as anorexia, bulimia, binge eating, or not specified eating-related disorders also exhibit
unhealthy exercise behavior (Gapin and Petruzzello 2011), with rates notably greater than
those found in the general population (e.g., Gümmer et al. 2015; Melissa et al. 2020; Teixeira
et al. 2009). The odds of ever being diagnosed with an ED have been found to be more than
2.5 times higher for excessive exercisers compared to individuals with lower activity levels
(Kostrzewa et al. 2013). The high percentage of individuals with a pathological form of
exercise among those with EDs points to a link between weight and/or shape concerns, dieting
and excessive exercise (Zeeck et al. 2017). In EDs, compulsive exercise (i.e., secondary EA)
has two main functions (Dalle Grave 2009): (i) to control body shape and weight as a
complement or an alternative to other weight-control strategies and (ii) to manage adverse
moods, both overall and withdrawal-related negative emotional states. Compulsive exercise is
thus a potent maintenance mechanism for EDs (Dalle Grave 2009). In a review, Meyer et al.
(2011) identified four key correlates of pathological exercising in individuals with an ED:
eating pathology (weight and shape concerns), affect regulation (mood improvement and
avoidance of withdrawal symptoms), compulsivity (lack of control, guilt, and perceived
negative consequences of stopping), and perfectionism/rigidity.

Nevertheless, it is intuitive that EA could also play a central role in the pathogenesis of
disordered eating as an antecedent factor. As research in the context of EDs has evidenced,
problematic exercise is a common feature across EDs; the similarities with eating disturbances
and the increased EA in association with an ED may explain the augmented prevalence of eating
pathology in athletes (Cook et al. 2014). Supporting this path, obligatory exercise or EA –
attitudes and behaviors, instead of frequency and duration of exercise – has been identified as
having an important role in the development and maintenance of eating pathology (Cook and
Hausenblas 2008). Problematic exercise has been consistently linked in non-athletes, exercisers,
and the general population to body dissatisfaction, drive for thinness, weight preoccupation, more
severe presentations of disordered eating, and poorer treatment outcomes, suggesting possible
negative consequences of obligatory exercise, alternatively to primary motives for unhealthy,
compulsive exercise. Supporting this, reporting exercising solely for weight and shape reasons
and intense guilt after postponement or impediment of exercise markedly elevates the risk for
eating psychopathology in both regular exercisers and ED patients (e.g., Dalle Grave et al. 2008;
Danielsen et al. 2016; Mond et al. 2006; Reche and Gómez 2014; Sauchelli et al. 2016).

Unfortunately, evidence to date does not allow the establishment of causal ordering in the
association between EA and disordered eating. There is convincing evidence that EA can be
manifested concurrently with an ED, yet the association reported in studies does not represent
a directional or causal relationship (Adams 2009).

Research to date has also stated that consequences of EA associated with dysfunctional
eating – irrespective of the hen-and-egg question – are far-reaching and highly severe,
including earlier ED onset, more eating pathology symptoms, higher dietary restraint, lower
body mass index (BMI), greater derived psychopathology such as depression, increased
physical health risks including cardiac, metabolic, endocrine, musculoskeletal, and neurologic
overuse problems, higher persistence or maintenance of the eating pathology, higher odds of
chronicity, lower efficacy of treatments, higher obstruction to weight restoration, longer
treatment times and hospital admissions, higher treatment drop-out, and earlier and more
frequent relapses (Dalle Grave 2009; Dalle Grave et al. 2008; Meyer et al. 2011).
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EA affects a considerable number of athletes, with estimates ranging from 3 to 77% (see
Godoy-Izquierdo et al., in this Issue for a review), yet inconsistencies and large variability are
observed in the research exploring prevalence rates. The EA-EDs dyad is also frequent among
athletes, yet discrepancies can be observed in the prevalence rates reported in the literature as
well. It has been proposed that comorbid EA and EDs is more prevalent than primary, pure EA
(Bär andMarkser 2013; Cunningham et al. 2016). It has been estimated that the comorbidity of
disordered eating and EA reaches 40% of the general active population (see Petit and Lejoyeux
2013). Supporting this, in a recent meta-analytic study (Trott et al. 2020b) on the prevalence of
EA in adults – including the general population, exercisers, and athletic samples – with and
without EDs, it was found that individuals with an ED have more than a 3.5 times higher risk
of reporting addiction to exercise. Specifically, it was found that 81% of individuals scored
below the cutoff for eating pathology, of which 20% had EA; in contrast, of the 19% of
individuals with a possible ED, 55% reported EA. Notably, the odds ratios differed largely
depending on the EA measurement tool, with the Obligatory Exercise Questionnaire demon-
strating the highest odds ratio (OR = 6.9), the Exercise Dependence Questionnaire demon-
strating the lowest odds ratio (OR = 2.4), and the Exercise Addiction Inventory and the
Exercise Dependence Scale showing intermediate values (OR = 3.9–4.2) (see Table 1 for
details on the measures).

Aims

It has been proposed that secondary exercise dependence is far more common than primary
exercise dependence (e.g., Trott et al. 2020b). While there are some meta-analyses on EA in
athletes (e.g., Di Lodovico et al. 2019; Marques et al. 2019; Nogueira et al. 2018), there is no
systematic review on the conjunction of EDs and EA in the sport context, their prevalence, risk
factors, prognosis, prevention and treatment, and the phenomenological and subjective expe-
riences facing those suffering from this dyad that is so detrimental for performance and health.
Although compulsive exercise might be an evident comorbid companion of disordered eating
or a psychopathological component within an ED in exerciser or general population samples or
in ED patients, compulsive physical activity can be more covert and less apparent in the
athletic population due to naturally occurring higher training volumes, thus hiding its prob-
lematic nature within a disturbed exercise and eating pathologic condition and not prompting
an early investigation into a potential problem among athletes. Thus, there is a call for a deeper
understanding of this reality to help athletes in need.

Consequently, an in-depth literature review was conducted on the association between EA
and disordered eating, at all subclinical/clinical levels, in the sport context (competitive
athletes). The present review may help health-care professionals assist athletes with psycho-
logical issues and mental health disorders by providing an overview of recent developments on
the dysfunctional eating and addiction to exercise dyad.

Methods

Search Strategy, Inclusion Criteria, and Study Selection

A systematic search was conducted using the electronic databases Web of Science, Scopus,
Proquest (including APA PsycArticles, APA PsycExtra, APA PsycInfo, Psychology Database,
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at
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Health & Medical Collection, Medline, Nursing & Allied Health Database, Latin America &
Iberia Database, Public Health Database, and Social Science Database), EBSCOhost (includ-
ing SportDiscus and Psicodoc databases), and Cochrane Library. Search terms were defined
through discussion among the research team based on pertinent literature. As there is no
agreed-upon terminology, the terms commonly used in the literature were included in the
search strategy for the present review.

The search terms used in equations incorporating AND and OR as logical operators were as
follows: “exercise addiction,” “exercise dependence,” “abusive exercise,” “compulsive exer-
cise,” “obligatory exercise,” “excessive exercise,” “exercise abuse,” “overtraining,” “eating
disorder*,” “disordered eating,” “dysfunctional eating,” “eating pathology,” “athlet*,” and
“sport*” in the title, keywords, and/or abstract. A further specific search was conducted with

Full-text articles excluded, 
with reasons (n=21):
- Participants: non-athletes 
(n=4)
- Mixed samples, analyses 
not disaggregated (n=6)
- No analysis of the dyad 
(n=9)
- Participants children & no 
analysis of the dyad (n=2)

El
ig

ib
ilit

y
In

cl
us

io
n Articles included in narrative 

synthesis (n=25; Studies n=24):
- Studies with young & adult 

athletes (n=22)
- Studies with children & 
adolescent athletes (n=2)

Sc
re

en
in

g
Id

en
tif

ic
at

io
n

Duplicates removed & 
Records excluded at 
title/abstract level (n=415)

Full-text articles assessed for 
eligibility (n=46)

Records screening for 
title/abstract (n=461)

Records identified through 
database searching (n=462)

Additional records identified through 
manual search (n=7)

Records excluded due to 
language (n=8)

Total records identified (n=469)

Fig. 1 Study selection and review process PRISMA flow diagram
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Table 2 Exploring the role of correlates and possible mediators and moderators in the EA-EDs dyad

Type of sport and features of athletic activity
Research questions and main findings
Are athletes in endurance sports (e.g., running) (1, 4), ball sports (e.g., rugby) (16), any sport modality (19, 20), or

lean and non-lean sports (13) at a higher risk for suffering from a combination of EA and EDs? Is the risk for
EA higher as the intensity of sport increases (e.g., mileage in running) (8, 9, 18, 22); is this association
independent of athletic success (11) but moderated by sex (18, 22)? Is the risk for the dyad independent of
player field position and the associated demands on body size and weight (16)?

Conclusion
Any athlete, regardless of their discipline, is vulnerable; however, the risk for the dyad may be slightly higher in

weight-sensitive sports.
Future lines of inquiry
More research is warranted discriminating among sport types in order to confirm that sport is a peripheral

contributor or to explore an increased risk linked to sensitivity to weight or other features. The factors
regarding body, weight, diet, and exercise may differ for men and women competing in different athletic
modalities, even other lean sports (for instance, esthetic and weight-class sports); contrarily, it may be a similar
nucleus for any athletic engagement, independent of the sport type. As others have concluded, there is no clear
evidence that specific sports activities increase the risk for developing EA and/or EDs more than others (e.g.,
Díaz et al. 2018; Godoy-Izquierdo et al. 2019; Marques et al., 2018). Alternatively, individuals with or at risk
for EDs may be turning to sports or forms of exercise that facilitate their illness (e.g., Cook and Luke 2017;
Pritchard et al. 2007). Thus, more research is needed across different sports and athletic activity features, as
different contexts could give rise to different patterns of EA-ED dyad manifestations.

Performance level, history of the competition, and competition records
Research questions and main findings
Does EA affect recreational, amateur, and non-professional athletes more than high-performance, professional,

and elite athletes (3, 4), or, contrarily, is a higher competitive level associated with a higher risk for EA (6, 20)?
Is there no association at all (12, 13, 19)? Then, does competition level moderate the relationship between EA
and EDs, affecting low-performance athletes more than high-performance athletes (6)? Are a longer history of
competition and higher performance records risk factors for EA and linked with more severe EA (21), or,
contrarily, there are no effects of sport or competition history (2, 3, 11, 12)?

Conclusion
No conclusive evidence exists on competition-related issues.
Future lines of inquiry
More research is warranted to elucidate the influence of competition level, athletic history, and career success to

gain further understanding of the influence of athletic factors.
Training volume and season course
Research questions and main findings
Do, as expected, athletes with EA show a greater amount of exercise training (e.g., weekly training hours,

practicing other sports) (2–4, 21) or higher frequency of sessions (11), or, contrarily, no associations between
the volume of exercise and EA do exist (7, 11, 14, 19)? When comparing primary and secondary EA, does
exercise quantity rise as the grade of severity increases only in the case of primary EA (12)?

Conclusion
In contrast to other population-based groups, it seems that exercise quantity and a problematic commitment to

exercise in athletes are not linked (or are linked at a lower rate).
Future lines of inquiry
Future research is needed addressing these and other sport-related factors, such as competition intensity and

increased training volume to respond to the exigencies of competitions, which may be an important factor in
both compulsive exercise and the association between compulsive exercise and eating disturbances. It would
also be interesting to explore the dyad in conditions prone to exercise and body-related enhanced preoccu-
pation (e.g., across periods of both in- and out-of-season time points or after injury), as a scarcity of studies
covering these issues was found (e.g., for injury, 8, 21).

Gender/sex
Research questions and main findings
Are females (1, 2, 4, 22) or men (3, 8) more vulnerable to EA, or are there no differences due to sex (6, 9, 11, 19)?

When weight-related issues (i.e., internalization of the athletic body ideal), are women more vulnerable to EA
than men (9)?

Conclusion
Contradictory findings have been obtained for gender/sex.
Future lines of inquiry
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the terms “secondary exercise addiction,” “secondary exercise dependence,” and “secondary
obligatory exercise.” The same equations were used in Spanish. Retrieved titles and abstracts
were independently assessed by the authors for eligibility for inclusion. Duplicate entries were
removed. Relevant articles were then retrieved for full reading, and the references of those
articles were searched to find any other relevant studies. All the authors reviewed full texts of

Table 2 (continued)

Much research has yet to be done to understand specific gender/sex issues. EDs have been extensively
investigated among female athletes of all sports and competitive statuses, from amateur to elite, with consistent
findings indicating their elevated vulnerability; there is also some growing research on EA. However, research
with male samples of athletes is comparatively scarce and more recent, but as discrepant findings have been
obtained (e.g., values of thinness vs. leanness and muscularity) indicating that males may have a unique risk for
unhealthy exercise and eating behaviors, a more nuanced conceptualization of the male athlete EA-ED dyad is
necessary. Furthermore, although the correlation between EA and EDs might be more apparent among women
(Cunningham et al. 2016), male athletes may demonstrate a unique profile of ED pathology that includes the
pivotal symptoms of unhealthy exercise (e.g., 20, 21).
Age
Research questions and main findings
Are younger (4, 9, 11) or older (21) athletes at a higher risk, or does age have no effects (2, 3, 13, 19)? May other
variables have a role in this relationship (e.g., athletic identity, 13)?
Conclusion
Mixed findings have been obtained for age.
Future lines of inquiry
Along with further research on age influences, a particular focus should also be placed on children and youth
sports, since the evidence is increasingly showing an alarming prevalence of EA in this collective (e.g., Goodwin
et al. 2016; Lichtenstein et al. 2018; Marques et al. 2019), with the dramatic fact that the development of
unhealthy behaviors at younger ages leads to a higher risk for problem development, maintenance, and
exacerbation at subsequent ages, comorbidity, health damage, athletic performance impairment, and career break.
Increased drive or compulsion to exercise could transform the protective role of sport participation for youth into
a harmful practice and a risk factor for EDs among the youngest. There is limited research on the dyad in the
population of young athletes. One study (McCabe and Ricciardelli 2004) demonstrated that 12-to-17-year-old
girls are more likely than boys to engage in disordered eating and be exercise dependent. It also supported the
relationship between body concerns, body satisfaction, strategies to decrease weight or to increase muscle, use of
supplements and steroids, and a focus on sport (contrary to the mere involvement in competitive sport) and
disordered eating and EA, with some of these associations being different for boys and girls and dependent on
pubertal timing. In another study conducted in 9–16-year-old girl swimmers (Hernández-Alcántara and Gómez-
Peresmitré 2004), competitive anxiety and EA were correlated with a higher presence of risk factors for and
manifestations of EDs. Younger athletes are more vulnerable to eating disturbances, as they are more susceptible
to sociocultural and sport-specific pressures regarding body, weight, diet, and competition, less able to suc-
cessfully cope with them, and less skilled in general for facing the high demands of competitive sport (e.g., Giel
et al. 2016).
Psychological factors
Research questions and main findings
Are athletes experiencing EA and disordered eating different to athletes with only one of those conditions or to
athletes with more healthy exercise and eating behaviors, e.g., in terms of a riskier motivational orientation (2–4),
or a riskier combination of motives for exercising (e.g., weight or negative affectivity management instead of
enjoyment or performance goals) and attitudes toward exercise (e.g., beliefs on exercise, exercise-(weight-
)performance connection) (7)?
Conclusion
There is a lack of research on the psychosocial features of athletes with EA and eating disturbances.
Future lines of inquiry
Research is warranted on different cognitive, emotional, motivational, behavioral, and social variables in athletes
with EA and EDs, an area that is largely unstudied.
Some other variables could have a role in the EA-ED link, such as orthorexia, passion, and personality factors
including perfectionism and the dark traits (e.g., González et al. 2018). Future research should also investigate the
links of the EA-ED dyad with other behavioral addictions and unhealthy sport behaviors such as doping (e.g.,
Piacentino et al. 2017).
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potential studies, and decisions on inclusion were made by consensus. Data were extracted by
two authors (DGI and IDC) and verified by two other authors (MRM and CLM), with
discrepancies being resolved by agreement.

Primary source papers published in peer-reviewed journals up to April 2020 were eligible
for inclusion if they were related to the disordered eating/EDs and EA dyad in athletes.
Specific eligibility criteria included (1) empirical studies with a quantitative (either a cross-
sectional or longitudinal correlational design or an interventional design), qualitative or mixed
methodology (study design criterion); (2) the study variables included disordered eating/EDs
and EA, in any of their manifestations (outcome measure criterion); (3) the population of the
study was (competitive) athletes, regardless of sport, age, or performance level (participants
criterion); (4) regular empirical articles and meta-analyses published in peer-reviewed journals,
excluding conference papers, proceeding abstracts, conceptual papers, reviews, books, and
other types of gray literature, except when an empirical study was reported (source criterion);
and (5) in English or Spanish (language criterion). Data extraction included author(s), date,
country, study design, sample size, age, sex, sport type, performance level, study aims,
instruments, and main findings pertaining to maladaptive eating and exercise behavior.
Theoretical or review sources were considered for interpreting the findings.

This systematic review was performed and reported in accordance with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Moher
et al. 2009; update Moher et al. 2015).

Results

Literature Search Outcomes

Figure 1 shows the flow through the systematic review process. The literature search yielded a
total of 462 records, and seven additional articles were identified through a manual search. A
total of 415 articles were rejected based on title and abstract information, and 8 studies were
rejected due to language; none was inaccessible. After excluding duplicates, 46 of the potential
papers were read and assessed for eligibility. Of them, 21 studies were finally rejected because
(1) the sample was not composed of athletes at any level of competition, or when athletes were
included, they represented a minor percentage and the data were not analyzed disaggregated by
exercise group; or (2) the association between EA and eating pathology was not analyzed.
Subsequently, a total of 25 potentially relevant articles were analyzed in depth. Two reports
exclusively included children and adolescent athletes, and given this low number of studies
focused on the youngest athletes, they were finally excluded (see Table 2). Finally, 23 papers
were included. Two reports presented studies conducted with the same sample (the studies are
listed as number 3 in Table 1) and therefore were considered as one study, allowing 22 studies
for review.

Study Characteristics

The study characteristics are summarized in Table 1. All 22 studies were cross-sectional
(although a few were derived from longitudinal-design parent studies, studies numbered 5,
15, and 17 in Table 1), with four of them having a case-control/ex-post-facto design and the
remaining 18 being descriptive, correlational studies. No qualitative report was found
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exclusively, including athletes. The samples were composed of young and adult athletes with a
broad age range. Mostly, both sexes were included; however, three studies were limited to
females, and three studies were limited to males. In addition, there were five articles presenting
outcomes for more than one population; specifically, three studies included non-athletes, and
two studies included a clinical subsample of athletes with EDs. Studies including different
populations disaggregated findings by population and thus were included following the
inclusion criteria.

Sports were varied. A total of 55% of studies were focused on endurance sports (running: 8
studies; triathlon: 2 studies; ironman: 1 study; cycling: 1 study), whereas 41% included several
sport modalities and one study included rugby players. The performance level was reported in
64% of the studies and not reported in 32% of them. One study did not include detailed
information on the type of sport or the level of performance of the athletes.

To measure the risk for and manifestations of EA, the Exercise Dependence Scale (EDS),
the Obligatory Exercise Questionnaire (OEQ; original version ORQ), and the Compulsive
Exercise Test (CET) or its adaptation for athletes were each used in five studies, the Exercise
Dependence Questionnaire (EDQ) was used in four studies, the Exercise Addiction Inventory
(EAI) was used in one study, and the Commitment to Exercise Scale (CES) was used in
another study. One study created a specific questionnaire to assess EA, and another study used
another tool specifically designed for athletes (ART). The studies were mainly conducted in
the USA (12 studies) and Europe (6 studies), and the remaining ones in other regions (6
studies).

Main Findings: Prevalence and Direction of the Association Between EA and EDs

The findings and characteristics of the 22 studies featured in this review are presented in
Table 1. In 12 studies, one outcome variable was the prevalence of risk for EA. Overall
prevalence estimates varied between 1 and 59% for primary EA and between 1 and 80% for
secondary EA; however, several populations based on sport type and sample characteristics
were studied. Based on the present review (see Table 1), for primary EA, the figures are 1–51%
for runners (studies 2, 7, and 8), 30% for triathletes (study 3), 8–9% for ironman competitors
and cyclists (studies 11 and 12), and 15–30% for athletes in a non-disaggregated variety of
sports (studies 4, 13, and 19). Only two studies disaggregated prevalence rates by sex: In both
running (study 22) and a variety of sports (study 19), women were between 55 and 67% more
likely to report EA than men. Moreover, one study (13) specifically distinguished between lean
(40%) and non-lean (26%) sports for calculating the prevalence of EA among female athletes.

For secondary EA, the rates are 20–80% for runners (studies 7 and 8), 22% for triathletes
(study 3), 1% for cyclists (study 12), and 13–57% for athletes in a non-disaggregated variety of
sports (studies 4 and 20). None of the studies disaggregated prevalence rates by sex or weight-
sensitive nature of sports. Comparatively, two studies (7 and 8) showed a nearly 30 percent
points higher prevalence of EA co-occurring with eating pathology compared to pure EA,
whereas one study (4) found similar rates for both conditions and only one (study 3) found a
difference of 8% favoring the prevalence of pure EA over the EA-EDs dyad. All these findings
suggest that both the pure and dyadic forms of EA exist among athletes, but the EA-ED dyad is
more prevalent.

Irrespective of the prevalence rates, a constant could be seen: The means and range of
scores indicate that for many athletes excessive exercise is a habitual form of relationship with
training. As Pritchard et al. (2007) noted, athletes’ responses indicate that some of them
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excessively exercise somewhere between “sometimes” and “often,” while others exceed this
by “very often” overexercising.

Regarding the direction of the associations between exercise and eating pathology, in 10 of
the 22 studies, the main outcome variable was the risk for or manifestations of eating
pathology, with unhealthy exercise engagement as an antecedent (studies 1, 2, 6, 7, 10, 11,
15, 18, 21, and 22). In contrast, six studies (8, 9, 14, 16, 17, and 19) explored EA as an effect
or outcome of eating pathology, namely the secondary form of EA. Three studies (3, 4, and 12)
treated both EA and eating pathology or risk factors as the predictors or antecedent variables of
a third variable. One study (20) explored the influence of third variables on both EA and eating
disturbance. The remaining two studies explored a three-link chain, i.e., eating risk factors-EA-
eating pathology (study 5) or interchanged the direction of the connection in each analysis
(study 13).

Discussion

The present review summarizes the findings of studies addressing the association of dysfunc-
tional eating and EA in the sport context. Twenty-two cross-sectional studies were systemat-
ically reviewed, all supporting the reality of the dyad of EA and eating pathology among a
number of athletes. The main findings of the reviewed studies will be discussed in detail. In
order to distinguish between the reviewed studies and other evidence, the reviewed studies will
continue to be cited with the numbers assigned in Table 1.

Before continuing, some clarifications need to be made. This review was limited to EA.
Nevertheless, athletes report frequently adopting extreme weight-control practices, including
overexercising, for instance prior to competition, during resting periods, or after injury. The
literature on the eating dysfunction continuum in sports is also full of studies investigating
such practices when body image or eating pathology exists. However, overexercising does not
mean EA or an associated ED (e.g., overexercising for weight control), nor these possibilities
can be excluded without assessing in more detail the addictive, compulsory, and motivational
components of such practices. Thus, our findings must be put in the context of extensive
research on body image, weight control, and EDs in sports for a broader picture of the role of
exercise in relation to eating attitudes and behaviors among athletes.

Moreover, this review focused on the intertwined combination of eating and exercise
behavior, also known as secondary EA in classical terms. Primary EA without any reference
to another disturbance was excluded (e.g., Trott et al. 2020a). However, it is possible that one
of the reasons for compulsive exercise among those with primary EA is ultimately related to
the control of weight, body composition and appearance, concerns of gaining weight, and
body-related distress (Cook et al. 2014; Lichtenstein et al. 2017). As Magee et al. (2016)
concluded in their study, athletes with apparently primary EA showed dysfunctional eating
characteristics and thus probably had exercise dependence symptoms that were secondary to
an ED (11). By excluding the research on manifestations of primary EA from this synthetic
review, conclusions regarding this possibility cannot be drawn.

Findings on the Association Between EA and the Disordered Eating/EDs Continuum

Overall, evidence from the reviewed studies suggests that the association between EA and
eating pathology is homogeneous among and within diverse athletic samples: Unhealthy,
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abusive exercise is consistently related to eating pathology. However, some discrepancies were
observed among the findings, which could be explained by the instruments used to assess both
phenomena or by the fact that the athlete groups comprised amateur to elite athletes from
different sports as well as age- and sex-related factors (e.g., Marques et al., 2018; Szabo et al.
2015). The intervention of third variables might also underlie this association (see Table 2). It
is worth noting that two studies (18 and 22) indicate that EA pathology might be protective for
EDs, yet some additional variables might explain this anomalous finding. All these inconsis-
tencies need to be addressed in future research.

Specifically, it has been found that EA and disordered eating are significantly correlated (rs
= 0.14–0.69) (2, 5, 7, 14, 15, 17, 18, 21, 22), even higher (10), and are correlated similarly in
women (rs = 0.27–0.40) and men (rs = 0.28–0.42). Some findings also seem to point out that
athletes would be slightly “protected” in this association compared to other populations since
the strength of the association has been found to be lower among athletes than non-athletes in
one study (17). The co-occurrence of and correlations between addictive or compulsive
exercise and disordered eating raise many questions on whether unhealthy exercise is a
contributor to or an outcome of underlying maladaptive eating behavior. In other words, in
distinguishing excessive or compulsory exercise that occurs with EDs, it is essential to know
whether athletes with a higher risk for or symptoms of eating disturbance exercise excessively
to avoid gaining weight, to control the appearance, or to manage body-related mood annoy-
ance – secondary EA – or whether, alternatively, excessive exercise contributes to disordered
eating. The present review demonstrates that both directions have been explored and support-
ed, yet there are almost two times more studies exploring the influences of EA on eating
pathology than the opposite pathway.

Several studies have found that EA dimensions predict ED risk (6, 7, 10, 22), with estimates
ranging between 0.20 and 0.54, with the intervention of mediating or moderating variables
such as competitive level (e.g., 6) or weight history (e.g., 22) or without the intervention of
third variables such as athletic identity (e.g., 7). In addition, it has been found that athletes
showing EA also score higher on a diversity of measures used to screen for ED risk than
athletes with no unhealthy exercise habits (7, 11, 13, 21) and similar to athletes suffering from
an ED (13). Note that research has thus mainly explored the alternative pathway to secondary
addiction to exercise. This research demonstrates that although a relationship between exercise
behavior and eating pathology is evident, there is a large amount of ED risk that is not
explained by maladaptive exercise behavior, and future research on EDs in sports is warranted
for a more comprehensive understanding of pathological eating in athletes.

Alternatively, namely in support of the secondary EA, it has been found that several risk
factors for EDs, such as weight and shape preoccupation, internalization of the thin and the
athletic body ideals, body dissatisfaction, and abnormal eating attitudes as well as disordered
eating behavior, also predict EA, with estimates ranging from 0.20 to 0.33 (5, 19). Some
findings point to possible intervening variables, such as physical appearance comparisons
(e.g., 16). It has been affirmed that, to date, it is unknown whether EA risk differs substantially
in individuals with and without EDs (Trott et al. 2020b). This review supports it does differ, at
least among athletes. When athletes with primary and secondary exercise dependence have
been compared, those with secondary EA have shown higher scores in excessive exercise
measures (e.g., 3, 4, 8), yet others have found no differences (12). Moreover, Plateau et al.
(2017) concluded that athletes with EA are more than 3 times more likely to have an ED (13).
Similarly, athletes with a higher risk for EDs also show higher levels of EA (16). In addition,
up to 80% of athletes with disordered eating also show features of EA (7). However, only a
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few studies have included clinical samples of athletes with an established ED (13–16),
demonstrating that athletes with EA show similar compulsive exercise than athletes with ED
risk (14), and that athletes with current or previous EDs have higher EA and eating pathology
than athletes without eating pathology (13, 15) and similar to non-athletes with ED (16) and
clinical samples of female inpatients (21). Some studies expressly excluded athletes with EDs,
impeding a further understanding of the role of eating pathology. Future research is warranted
including several types of EDs and comparing EA features across them; the study of the dyad
as a function of the type of ED is needed, given that different prevalences and correlates have
been observed for each disorder (Cunningham et al. 2016; Dalle Grave 2009; Trott et al.
2020b). Distinguishing between EDs may also help in determining to what extent the risk for a
particular ED is increased through an association with abusive exercise (Adams 2009).

Methodological Limitations of the Research on the EA and Disordered Eating Dyad

Notably, since all the studies were conducted with a correlational, cross-sectional design, no
cause–effect conclusions can be obtained. Longitudinal and experimental studies would be
helpful in understanding the EA-ED dyad by establishing the direction of the association
between problematic exercise and eating pathology in athletes. In addition, the small-to-
moderate relationships and prediction estimations, as well as the low-to-moderate values of
the effect size coefficients obtained in comparisons, indicate the value of adopting theoretical
perspectives to allow the examination of the exercise and dietary behavior dyad within a
broader athlete psychosocial context to explain higher amounts of variance. Most researchers
have studied these relationships in isolation, a few included potential mediators and modera-
tors, and only two were focused on testing a conceptual model relating relevant factors for EA
and disordered eating; thus, there is a need for additional research addressing these issues in
the association between maladaptive eating and exercise behaviors. Table 2 presents a
summary of the potential contributions of some third variables intervening as mediators and
moderators that future research must investigate for a deeper understanding of disordered
exercise and eating behaviors in athletes.

Research on psychological factors contributing to or correlating with EA and the dyad is
scarce and is also warranted (see also Table 2). Among others, athletic identity and body image
and weight concern issues should be investigated in depth. Further exploration of the role of
athletic identity in the causation or manifestations of EA and EDs, for which contradictory
findings exist, is encouraged. Whereas self-identification with the athletic role and overcom-
mitment have been related to increased risk for EA and EDs (7, 9), athletic identity has not
been found to mediate the relation between exercise overtraining and unhealthy eating
behaviors (7). Other studies have found that athletic identity correlates with EA only in
females with weight control exercise and when body mass index (BMI) is a covariate
(Turton et al. 2017). Athletic identity has also been related to an increased risk for EA, not
being directly related to ED pathology but moderated by unhealthy exercise, at least in shorter
distance runners (18). In other words, among those with less mileage, i.e., half-marathon
compared to marathon runners, high athletic identity and compulsive exercise may be protec-
tive against ED risk; among these individuals, the risk for ED may be significantly elevated
among those who report lower exercise identity (18). Another surprising “protective” effect is
seen among runners when weight suppression (changes in weight) is considered (22). It was
found that in male runners, the interaction of weight suppression and compulsive exercise
predicted eating pathology: At high levels of weight suppression, males with higher
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compulsive exercise reported elevated ED pathology, but at lower levels of weight variation,
men with lower compulsive exercise endorsed greater eating pathology. Since these are the
unique anomalous findings in the trends of the association between pathological exercise and
eating behaviors that were found, the “protective” power of EA for EDs, e.g., when athletic
identity or lifelong weight history is considered, should be better explored in the future.

In addition, research is also needed to thoroughly address the role of body perceptions and
body satisfaction at the heart of both EA and the EA-EDs dyad. Body image seems to play a
key role in the relationship between exercise and eating disturbances. As found in this review,
athletes with greater EA, like those with EDs, show overestimation of their body weight and
size, higher weight preoccupation, shape concerns, drive for thinness, internalization of body
ideals, and greater body dissatisfaction. In a study (6), body dissatisfaction and excessive
exercise predicted ED pathology, and it was concluded that efforts to attain the ideal body to
increase body satisfaction ultimately lead to unhealthy behaviors. Moreover, one study
indicated that, whereas EA could not predict ED pathology, body perceptions were found to
be a necessary mediator to establish the association between eating disturbances and EA (19).
In addition, athletes with greater EA also show lower BMI/weight than their non-addicted
counterparts (2–4, 9, 21), although it is unknown whether this is a result of training volume or
– eventually pathologic – weight management. Whereas others have not found a significant
link between BMI and EA (13, 18), indicating that objective weight might not be a contrib-
uting factor among athletes, perceptions of weight change or history of weight change might
be a relevant variable for EA and ED (e.g., 22).

In summary, there is a need for exploring the role of potential psychological correlates of
the EA-EDs dyad. Identifying the intervening third variables provides points for risk screening
and early identification of EDs and EA as well as clinical targets at which preventive or
therapeutic interventions may be directed.

Finally, the phenomenological, experiential aspects of EA and EDs as well as of their
interaction merit further research. Narrative approaches allow us to better understand athletes
with disordered eating (de Bruin 2017), and the same could be expected for EA experiences
(Juwono and Szabo 2020). No report was found for this review on the subjective experiences,
needs, and concerns of athletes experiencing eating disturbances and exercise compulsion as a
compensatory mechanism, on factors contributing to or maintaining problematic eating and
exercise behavior in athletes or on strategies for overcoming an ED-exercise problem,
whatever the relationship may be. Some existing papers combined (female) athletes, exer-
cisers, and patients with EDs (e.g., Bamber et al. 2000; Johnston et al. 2011; Kolnes and
Rodriguez-Morales 2016; Warner and Griffiths 2006) and illustrate that, contrary to ED
patients and non-competitive exercisers, among athletes it is particularly difficult to distinguish
problematic exercise from functional, healthy exercise for sports performance, and that the
pathological status of exercise and eating practices is less straightforward; all this is derived
from the fact that weight is a key factor in sports performance (Bamber et al. 2000).

These reports on self-lived experiences with eating and exercise disturbances also highlight
the features of problematic exercise, its narrow association with eating pathology, weight
control and appearance management, the internalization and constant pursuit of the athletic
body ideal, and the existence of external pressures (e.g., from coaches) to conform to the
weight and appearance expectations put on sportsmen and sportswomen. These discourses
demonstrate that problematic exercise is manifested mostly in the context of EDs and higher
psychological distress (Bamber et al. 2000). Another recurrent motivation for and function of
problematic exercise is mood regulation of embodied emotional states and self-identity
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establishment (Kolnes and Rodriguez-Morales 2016). Importantly, these narratives also dem-
onstrate that individuals with excessive exercise also perceive benefits from their problematic
behavior (e.g., improved sense of achievement, enhanced performance, higher mental control),
thus complicating problem awareness and management.

EDs are so common in sports that they are among the most studied mental health issues in
athletes, and research and clinical practice have allowed us to be aware of the unique
experiences facing athletes with these disorders (Reardon and Factor 2010). Consequently,
qualitative research with interviews and focus groups may also allow for an in-depth inves-
tigation of the factors contributing to EA-ED development, maintenance, or recovery as well
as of the intimate, profound lived experiences when experiencing these conditions.

Conclusions

This is the first review to systematically examine the association of dysfunctional eating and
EA issues in the sport context. Despite the increasing amount of research examining disor-
dered eating and problematic exercise, as well as the potential links between them, the dyad
remains an understudied subject. Limited evidence is available that specifically addresses
dysfunctional eating and exercise abuse in athletes, and additional research is needed to gain an
understanding of the complexities involved in exercise dependence and disordered eating,
increase awareness of the problem in the athletic population, i.e., athletes, coaches, health-care
professionals, and so forth, and validate optimal strategies for the detection, management, and
prevention of these related conditions in the sport context.

This overview, by synthesizing and critically discussing the research on the dyad of EA and
EDs in sports, presents advancements and gaps regarding the links between exercise and eating
disturbances as common comorbidities in the athletic context. Supporting the classical distinction
between primary and secondary EA, eating pathology has been demonstrated to be a risk factor
for unhealthy engagement in exercise by athletes. In addition, compulsive exercise and EA have
an important role in the development and maintenance of disordered eating, particularly in the
extent to which exercise is undertaken primarily to change body weight and appearance.

As future lines of inquiry, continued research is needed to better understand how partici-
pation in competitive sports influences the presentation, treatment, and outcomes of EDs and
EA. Exploring intraindividual combinations of maladaptive eating and exercise behaviors
would help to identify distinguishable profiles, each associated with different correlates and
outcomes. While further longitudinal and experimental research is needed to establish etio-
logical associations, qualitative research is also warranted for an in-depth understanding of the
complete picture. Recommended priorities are the development of consensual
operationalization of the construct and conceptual comprehensive models, validated assess-
ment tools to improve the identification of EDs and EA issues specifically in athletes and
effective interventions for both the management and the prevention of such conditions. The
detrimental consequences on athletes’ health and athletic performance of EA in conjunction
with disordered eating require further research.

As derived practical applications, identifying and understanding the exact mechanisms
underlying EA and explaining the varied subjective experiences with it and the wide array
of EA comorbidities (e.g., disordered eating) and outcomes on health and performance could
have important practical implications. All this knowledge will lead to earlier identification of
athletes with problematic behaviors and to the development of treatment strategies that are
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tailored toward each athlete’s maladaptive exercise and eating behavior profile, with the aim of
preventing further deterioration, achieving the greatest well-being and allowing a safe return to
competition.

This condition warrants further investigation, and this review intends to show researchers
what is known and what is necessary to address in the future. This condition also requires
awareness and consideration by athletes, coaches, sports physicians, and sports psychologists,
and this review intends to serve as an introductory source of education for them.
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