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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; Gongalves 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., Gongalves 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., Glimmer 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 Gémez 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
(Bér and Markser 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 PsycArtticles, APA PsycExtra, APA Psyclnfo, Psychology Database,

@ Springer



on

International Journal of Mental Health and Addi

'sdno13qns A3ojoyjed Junes-uou

uey) 9ouRqINSIp Sunes uo 1oYSIY paIods

sdnoi3qns A3ojoped Sunes sdnoidqns

Juopuadopuou uey) 2ouapuadop 2SIIOXd

uo 10y31y pa1ods sdnoidqns souspuadop

3s1019Xg doudpuadap IsI019Xd

Arewnad s sojo[ype 0) pareduwiod

Qoudpuadap IsI019Xd UO 19YSIY PaI0ds
oudpuadap 9SI0I9XS AIBPUOIIS YIM SAI[YIY

(vd

MO[-OH MO ‘%9€) S[onU0d pue (LVH

Y314-OQH MO] ‘%) JopIosIp Sutyea

[pauodar

(V4 YSig-Oad sty ‘9g) douopuad saa[yIe 1ou o3uel] pjo sieak 6 (2000
-op as1oIox0 A1epuooes ‘(LyH Mo-Odd (uonez110391e0 uoyreLn MNP [€-87~ ‘(orewdy 2,8¢€) ’UIYD Joupury pue uopAejg
Y31y ‘95(¢) ouspuadop as1o1oxd Arewtid 90UopUAdIP ISIIOXS ATepu0dds 10J AJUO) Op-LvVd ~ Pue ‘Teuorssojord €07 = N ‘[eUONIIS-SSOID pue {(20027)
:sdnoig 4 ojur pardysnyo azom syuedionie pue Arewnd usomoq ysmsunsip o, oaa “mnojeury ‘[BUONE[OLIO)  PUBLIOZIMS ‘e 10 uopAeg ‘¢
0=
4 SO[RWIR) “¢°() = £ SA[ew) Suned PaIopIosIp
Im pojejouod Suruuni £10eS1q0
*K10)s1y Suruuni 1o o5e 10J paysIjqe)sd
QIOM SOOURIDHIP ON IYSIOM IoMO] pey
pue ‘L yH 9y} uo 1oy3iy pa1oss ‘(uondippe
aAneSou) soanow adedss pue ‘uonoIppe
‘ssouL/[eaY AQ PAjeAnOW dI0UW stouunt [1£-+1] plo s1eak o1
arom ‘ownjoa Sururen Apjoam JoySiy Kioyegiqouou pue A10JeS1[qo d[eto) 6£-S€~ “(orewd) 9597)
pauodar ‘sorewdy Aprernonted ‘(9,97 PUE O[BUI UI SUIOOUOO Sunes pue JySom 97-Lvd  (pauodar jou [oAd] $7€ = N ‘TeUOnO2s-SS010
1SO[RU ‘9 Gy :SA[eWId)) sIouuni A10jeSqQ  pue Suruun 10 suoyeAnow ) dredwod o, OdO  oannadwoo) souuny ‘[euone[eIIo)) VSN (8661) Te 1 Ae[S ‘T
S[ONUOO ATEJUOPIS (¢ = U
‘UOnORISHESSIP Apoq soPIYSIom
I0Y31y pamoys os[e siouuni K101e311qo K101831190 O = U
S[ewd,] "SSAUUIY) I0J JALIP Y31y © suondoozad s1ouunI A101e31qo (¢ = U
PIMOYS SO[BWIJ PU. SIASIOI0XD A103e311q0 S[onuod azis Apog [09-81] po s1eak 1+
*9ZIS PUE JYSIOM JIY) PAJLTINSIIIA0 Areyuapas pue ‘sIyySom K101esijqo odsq LE-€E~ “(o1euWY 9505)
‘S[ONU0D AIRJUIPaS pue SIOYIHYSIoM ‘s1ouuni A101e31[q0 Ul 90UBQIMSIP 1ad  (powodar jou [oAd] 06 = N ‘TeUON03S-SSOI0 (8861) uosduwoy],
K103e311q0 0} paredwod ‘siouunt £10)e31q0 Sunes pue o8ewr Apoq aredwios oJ, Od0 2annadwos) smouuny ‘Apmys [onuo-ase)) VSN pue uewsed |
11PAd] [98uea] JGe
ueuriopd  uvdw {(SI[eWdy 9)) AZIS
sguipuyy urey swire Apms syuwInSuf 9dAy yaodg  dpdwres ‘uBisop ApmyS  uonedo| ApmyS

(wnnoads g pue Yo Y} JO dOUILINII0-09 ) 0} PIJIWI]) SI[OILIE PAPN[OUL O} JO SSUIPUIJ PUE ONSLIONOBIRYO UIR]N | dqeL

prlnger

A



on

International Journal of Mental Health and Addi

(8'0 = q) aaipuadxd A31ou0 ‘('] = q)
SUIOIU0D JYSTIOM (§°0—E€'( = SG) dSIOIOXD
K101831]q0 paseaIoul pue (50—’ = 5q)
uonoLysal pooy pajorpaid uonednosoard
adeys pue jySiom :jopour oy 0) poddns swog
*(€'0 = ) Suneo paIdpIoSIp
M PAJR[OLIOD 3S1010X9 A101eS11q0
S9R[YIe
ddueINpud pue .mouo?ﬁﬂ [euoneaIdAI
‘saype 1o3unoA ‘udwom Jo pasoduiod
Ajurew sem pue ‘d[joid [euoneAnowedW
JURIAPIP B pamoys ‘A3ojoyped
Sunes pue dduapuadop 2SI010XS UO
sdnoi18 Sururewar oy uey) Y3y pa10ds
dnoi3 2ouspuadop as1010%2 A1RPU0AS AT,
(v
MO[-OQH MO[ ‘%[9) S[ONU0D pue ‘(LVH
USI-OH MO[ ‘%) 10pIOSIp Funed
(LVH Y8Iy-Oad ysIy ‘9¢1) eouopuad
-Op 9SI010Xd A1epuodds (v Mmol-Odd
Y31y ‘9,6 1) oouopuadap osro1oxd Arewnd
:sdnois 4 ojur pard)sno axom sjuedioned
‘(eoudpuadop as1019%0 AIBpU0ddS
pue Arewid yim sR[e ndjewe A[uo
paysm3unsip sapyoid [euoneAnow ')
19A9] uonnadwod £q pajeropowr dqyoid
[EUONEATIOWIRIOW JUDIQJJIP B PIMOYS
dnoi3 9ouopuadop 9s1010Xd AIBPU0ddS A,
"IOpuds 10J punoy
QIOM S)I9JJ0 AWOS "SIA Jods pue ‘sreak
9S1010X? 03k 10] PUNOJ AIOM S)IYJO ON
'spods 10130 Jo donoerd drow pue ‘smoy
Sururen Ap[eom 10w ‘SAA[Ie INdjee
Qrow ‘(sofeur) JYSIoM JoMO[ PIMOYS OS[e
dnoi3 9ouopuadop 2s1010X0 A1BpPUOddS A,

9sI019XH
£101€31]qQ JO [9POJAl WNNUNUOY) Y} 159} O,

douopuddap 2s1019X0 ATBPU0OdS
pue Arewnd usomioq ysmsunsip oJ,

uonoLYSAI POO,|
O-ddd

1ad

040

0y-1Lvd
oaq

[payodax

jou (IS pue o3uei] pjo

SIBAA ¢ “(9[ewd) %001)

sojo[yyeLy) 19 = N ‘[eUOIIIS-SSOID
J[RWIDJ [RUOTIBIINY ‘[eUONE[ALIO))

dd Ted1Ul[d B M 94T
sonyeroads [pooypnpe 03 pooypyryo
J0ds jJo Kjaurea woxy] papodar jou
© WoJj SOl oFe ueow ‘(oeWY %)
[eUOEAIOAT €6€ = N ‘TeUONIIS-SSOId
pue mojeury ‘[euone[oII0))

elensny

eury)
pue 3N

(L00D)
uoy)) pue dumoq[q g

(¥002)
‘Te 30 uopAelq 4

sguipuly urejy

swre Apms

sjuduIn.suf

J19A9] [98uea] a3e
oueuriofdd  uvdw {(SdpRUIdY 9 ) IZIS
9dAy yaodg  Jpdures ‘udisap Apmy§

uonedo |

Apmg

(panunuood) | a|qel

prlnger

AR



on

International Journal of Mental Health and Addi

pajorpaid as1a1ox0 103831190 (€°0-7°0

= 4 [qg-AUdpL dUB[IE 19°0—¢'0

= 4 QHO-AMuapt dd[YIe 1G°0—T'0

4 [qd-0HO) So[qeLiea Apms oy
[[e Suoure PuNOJ 9I9M SUONEBISLIOD dAINISO]

*9SI0IOXd JO AWNJOA

QU Ul IQJIP J0U PIp s1duunt K1ojeSiqouou

pue £10Je31]qQ "s1ouunI A103eS1qo 219m

(%08) T€ ‘IQT 2y U0 JJod [eMUI[d )

QA0Qe SULI0dS s1duUNI O Yl JO (%9%)

s1ouuni A1o3esijqouou 0} paredwod

(L'T9°0 = sp) Amudpr ono[yye 15uons

pue (L']—¢'1 = sp) Sunea [euonounjsAp
10431y pauodar (9, 1¢) swouuni A103e31190

‘(eoueLreA pouredxa Jo 9,9¢) salR[e

100yds Y31y ur Sunea parapiosip paorpaid

ISIOIOXA JAISSIOXD PUB UONORISIIESSIP

Apoq ‘(eoueLrea paurejdxa jo

%) SRy 939[[00 Ul Jo1ARYDq Sunes
Pa1opI0sIp parorpaid uonoeysnessip Apog

"9SI0IOXI JAISSIOXD

10J POAISSQO AIOM SIOUAIIIP ON

SISL (JH PUB UONORJSHESSIP Apoq 191ea13

pajodar safewd,] (98) sofew dom

uey) (%¢€) S101ABYaq Suned PAISPIOSIP
Kedsip 0} AJoy1] I0W 10M SI[BWD]

‘syuedionaed [ooyos

Y31y oy paredwos g 1oy ysut 10)ea1d

puB ‘3SI0IOX JAISSIOX JIOUW ‘UOIORISIELS
Apoq 10MO[ PLnSUOWdP SAR[Ie 939[[0D)

sad

10 YSLI PaJRAD[d PAMOYS SR 939[]00
J0 98¢ pue sa[Uye [00YdS YSIY JO 98

JJotAeyaq (I i ut pajorpaxd (1|

= q) sSOUOAIS|NAWI0-0AISSISqO (M Fuofe

Sunea paiopIosip uo

Anuapt ona[yie pue as1010x9 A101e311q0

JO 9101 2An01paId AU pue S

K101e31iqouou pue A10)eS1[qO Ul SIOIARYSQ
9SI010X2 PuE SUNEd UI SOOUAIJIP SUIEXD O,

soja[Ie
9801]00 pue [ooyos Y31y ur souspuadop
951010X0 pue Suned paropIosip dredwod o,

ag s1ouunt
040 [euoissajord-uoN

spods

Jo Kpurea e woyy

sojo[Ie 939[]0d
pue [ooyos ySig

97-1Lvd
osd
0ad

[L9-81] p1o sreak

11F9¢ “(o[ewd} %16)

6L1 = N ‘TRUOID3S-SSOI0
‘Jeuone[aLIo)

(1107) o[ozznnad

vsn 2 uiden °,

[€+1] pio sreak

TF81 ‘(o) %6¢)

$S€ = N ‘[euUOnO3S-SS0I0
‘[euone[aLIo)

(L002)

vsn ‘e 19 pleyoilid ‘9

sguipuly urejy

swre Apms

1AL
ddueurioyd

syuduIn.psuy 9d£y ya0dg

[98uea] a3e
uBIW ‘(So[ewdy 9 ) IZIS
dpdures ‘ugisap Apms

uonedo| ApmiS

(panunuood) | a|qel

prlnger

A



on

International Journal of Mental Health and Addi

Y31y Surmoys uowop :(€0°0 =

q) 9s1019%d A10)e311q0 Sunorpaid ur Jopuod

pUe ‘Apoq [e3PI-ONd[YIe ) JO UONeZ

-I[eUIgIUI ‘AINUAPI SSIOIOXD JO UONORINUL

KeMm-0011) B SeM 1Y) ‘(SU) QOUEISIP pue
o8k ‘TN JO S109]J Ay} 10§ SUI[ONU0 Iy

“Q0UB)SIP puR [N 10J punoj arom

S109JJ2 ON| "0s1019X? A103e311q0 pajoIpaid

93e 103unok pue 1opudd ofew (70 =

) Te3p! DAL PUe ‘($0°0 = q) [2oP! VI
Jo uonezifeuIuI ("0 = q) ANUAP! WAV

“Kmuapr opoyye

1oySy pue Apoq [ap-ona[ue pue ur)

JO uoneZI[ewIIUI JOYSIY YHM PIRIOOSSE
QI0M IOPUDT J[BWR) puB $A0UR)SIP 103U0T

*as1019%0 A101e31]q0 10ySIY PIm

PaILIOOSSE dIom ‘1opuad jou Inq JySrom
JomO] pue ‘aFe 1Funok ‘sedue)sip 12Juo

“19puas Aq uonerdpow oN -odAy

Arewnid yim szouuns o) paredwoo (870

= p) doudpuadop Is10I0Xd 1)ea1S payrodar
Qouepuadop 9SI0IOX0 ATEPUOIIS (M SISUUNY

-gouapuadop 3s1019%0 AIBpU0ddS

Suraey se poziI051ed dIoM UAWOM JO
%1€ PUB USW JO 9()7 ‘SAI00S S0 U0 paseq

-douopuadap

9S1010Xd JOYS1Y poriodar saoue)sIp doel
103u0] ur Sunedoned siouunt pue so[ej

onewoydwAse juopuadopuou

se 95,97 pue ‘onewoydwAs juopuodopuou

SB 957/ 9uapuadop 9SI0I9XA 10 YSLI

7 PIJISSE[O AIOM (SO[RWID) %' ‘So[ew
9€'1) SIOUUNI JO 9] ‘BLIOILID SuL0ds Suisn

*AUapt dUA[YIe JO UONBIPIUL AU} INOYLM

“(S'0—'0 = 5q) Apooxp Suned paIopIOSIP

10pua3 pue Apoq [epI-On2[yIe

oY) puE [RIPI-UIY) O} JO UOHLZITRUINUT

) AQq pajeIdpout sI as1019Xd A103e311q0

pue ANuapr (3SI0I9X3) dUI[YIL UM
drysuonejor aanisod oy Joypoym a10[dxd oJ,

20udpuadop 9s1010Xd AIBPU0IIS

pue Arewnd usomjaq swoydwAs

Ul SOOUQIAJJIP AUILIEXD 0) pue doudpuadop
951010X2 Jo doudeadld oy arojdxs o,

€-OVLVS
030

(uoneziio3oyed
10§ AJu0) S0
NEEI

(payodar

JOU [9AJ] AT}

-nodwoo) [soouey

-SIp uotjeIewt

pue uoyjeIRW-J[BY
016 stouuny

(pauodar jou

[9A9] 9Annadwod)

[saouesip

+uovereut

pue ‘uoyjerewr

‘uoyjereuI-jrey
MO1-6] srouunyy

[c6-81] pro sreak 11

8¢ ‘(orewWdy %89) 17T

= N ‘[PUONIIS-SSOID
‘Jeuone[aIIo)

[£9-81] pio sxeak |1

6€ ‘(31eWRY 9%99) 099T

= N ‘[eUONI3S-SSOI0
‘[euone[aLIo)

vsn  (€107) Te 1 1y "6

VSN (€107) Te 1 300D '8

sguipuly urejy

swre Apms

sjuduIn.suf

1AL
ddueurioyd
9d£y ya0dg

[98uea] a3e
uBIW ‘(So[ewdy 9 ) IZIS
dpdures ‘ugisap Apms

uonedo| ApmiS

(panunuood) | a|qel

prlnger

AR



on

International Journal of Mental Health and Addi

-onewoydwAse juopuadopuou
se 9,71 pue ‘onewoydwAs juopuodopuou
SB 956/ ‘duopuadop oS1010Xd I0] JSLI

J& POIOPISUOD JIOM 96 ‘BLIOILID SuLioos Suisn

*s10301paId JuBOLIUSIS 10U AIOM [9AI]
aapnadwos pue ‘0d4) pods uea]-uou/ued|
‘TING 98V “(paurejdxo ooueLIeA JO %pt)
A3oroyred Sunes payorpaid (payiodar jou
= q) 1opuas pue ‘(7' = q) 193} 2AnLIU

JO 2duBpIOAR (G°() = @) [0NU0I JYSIOM

(91°0 < s4) yuowaAoxduwr poout pue (1¢°0
< S.4) 109JJ& 9A1B3OU JO QOUBPIOAR ‘(£6°()
< S.4) 9SIOI9X [0NU0I JYSIOM JO S10)08]
pue (L0 < S4) 9s1910%2 2AIs|ndwod

s pajera11od A3ojoypedoyoAsd Suneq

‘uone|

-ndod onaqyie oy ur peproddns jou a1om
s10308J Judwkofud Jo yoe| pue ApiSu
£(9SIOIOXO M PAJEIOOSSE 109k oAnIsod
Surouaradxo 10j Sursioraxe dAsinduod
“o'T) JudwdAoxdur poow pue ‘(aouereadde
Suraoxdu 1o JySom Jurjonuod

10J SUISIOIOXA AAIS[NAWOD 3°T) ASIOIOXD
[01U00 JYI1oM ‘(SuIsIo1OXd SUISSI WOy
SUOTOW dANELSOU PIOAE 0} SUISIOIOXd
QAIS[NAWOd *0°T) JOIABYAq USALIP-O[NI
PUE 109]J& 0A1ESOU JO OOUEPIOAY :PAUIE)OI
2I0M 9SI0IOXA dAIS[NdWwod JO SI0)oe)

QA1) :UOISIOA J)[YIe- D) Y JO UONALIO]

*9s1010X9 AI10)ES1]q0 pue

AIUopI SIOIOXD UAIMIO] UONBIOOSSE oY)
pajeIdpoul IOpudS pue UonezZI[euIduI ey
Suruyuod ‘as1010x9 A103e311q0 JoySIy
pauodar onbisAyd onopype ue Suraey uo
onjea ySIy pue aSIOIOXS (M UOHEI UL

10ypoym d10[dxod 0} pue douspuadop as1d
-10X9 JO AJ110AdS pue saImedy jo sofijord
Sunojdxo Aq SOOUSIdJJIP [eNpIAIpUT dUI

-wexo 0) ‘yoeordde paroyuod-uosiod € Suisn

K3ojoypedoyoAsd Sunes pue
9s1010Xd dAIs[ndwod usomioq diysuonejar
oy a10[dxa 0) pue os1oroxy dAIs[nduwo))

JO [OPOJA] [BUOISUSWIPINIAL A} 159 O],

J-0dd¢
NEEI

0-d4a4
140

(pauodar jou
[oA9] dannadwoo)
SOJO[YIE UBWIUOI]

o 03 dn

S[oA9] oAnnadwId

pue son[eroads

suods jo AjoLea
© wolj SRy

1L-TT *([ewy %67)
SH€ = N ‘[eUOI00S-SSOI0
‘[euone[oI))

sad
m=0_>®un— JO JUALIND YPM 95T
[s€-81] pro sreok
€FIT= “(o[ewdy 9%6¢)
689 = N ‘[eUONI3S-SSOI0
‘[euone[aLIo)

erjensny

AN

9102)
‘e 10 038R ‘]|

#1020
Te 310 nedqe[d ‘0f

sguipuly urejy

swre Apms

sjuduIn.suf

1AL
ddueurioyd
9d£y ya0dg

[98uea] a3e
uBIW ‘(So[ewdy 9 ) IZIS
dpdures ‘ugisap Apms

uonedo |

Apmg

(panunuood) | a|qel

prlnger

A



on

International Journal of Mental Health and Addi

‘PUNOJ 210M SIOUAIIYIP 19Y1o ON ‘sdnoid
-qns onewoydwiAse pue onewojdwAs
AIepuoods Uey) ISIOI9Xd JO SWN[OA JoySIy
& pajensuowdp dnoid ysu-je Arewrd pue
‘SOOUQIYJIP ou pamoys sdnoid ysu-je Are
-puodas pue ysu-je Arewnd ‘Qrouuayuny
sdnoi3 oouspuadop 2s1010X9 A1epu0das
Ay jou nq Arewnid ayy 103 douspuadop
9SIDIOXD JO AJLIDAIS 9y} UO popeid

JUNOWER JSIOIDXD IOJ PUNOJ IDM SIOUII(T
‘uonedronied aannadwoo
U221 pue ‘A10ys1y uonnaduiod
‘uonnedwod Jo [2A9] oY} Aq punoy

210M 20USPUAdIP ISIDIOXD UT SOIURIIP ON.
*(9%1) onewoydwAse pue (9] ]) onewo)
-dwAs (9 1) ysu Je oouapuadap 2SI019Xd
K1epuodds ‘(956) onewoydwAse (9,0L)
onewoydwAs ‘(9,8) ysu-1e souspuadop
9s1010xd Arewunid :paynuapr arom

sdnoi3qns 9 ‘sourjopms Sur0os uo paseq
"SUOISSas Jururen) AP[am 10w pue
a3e uedw IAFUNOA PIMOYS SIASN[O JSLI-Je
pue onewoydwAs nq ‘Sururen yoom/smoy|
Ppue ‘AI01SIY OBJ[YIE ‘SPI03I douBULIONSd

‘I0pUST JO SWLID) UL JR[ILUIS IOM SIIJOI]
'so[iyoxd Jojo oy ym paredwioo
(0°'1-L'0 = sp) ssansip [eorSojoyoAsd pue
(I'1-60 = sp) Sunes patopiosip 1oysiy

pamoys saqjoid onewoydwAs pue ysu-je Ay,
(%8) ¥s1 18 pue
“(9%17) snewordwAs ‘(96]) oduspuadop
[eorSojoyoAsd mo[ ‘(9 ]) PONILILLIOD
oum (9 17) snewoydwiAse :(Aoaos

uo papeis) paynuopt axom safijoid o1

sojer ooudeaald
II9Y) pue S)sI[oAo ur eduspuadap
3S1010%2 AIepu0das pue Arewrid suruexd o,

ssonsip [earSojoyoAsd pue Sur
-1e0 dAndepejewr ur pasoyIp so[yoId asayy

-039)e0 10J AJU0)
¢Igg-sseuuy,

(uonezix [pourodar
jou d3uelr] pjo s1Ak

€1FCE “(9rewdy %0¢)

Teuorssajoid
0} INdJEIE WOI}

10J QAL S[OAJ] 2AnnRduiod 6L1 = N ‘[BUOIIIS-SSOID
ST IULIQPIP WO S)SIOAD) ‘[euOnR[O1I0)
(pauodarx

jou o3k ueaur) pjo s1edk

2N

(L10D)
VSN 9T pue joo) ‘[

sguipuly urejy

swre Apms

J19A9] [98uea] a3e
oueuriofdd  uvdw {(SdpRUIdY 9 ) IZIS

sjudwINSuy 9dAy yaodg  Jpdures ‘udisap Apmy§

uonedo |

Apmg

(panunuood) | a|qel

prlnger

AR



on

International Journal of Mental Health and Addi

*dnoi3qns 10s1010%0

Ay 03 paredwods dnoidqns o[y

ot ur JoySIy sem 9s1010Xd dAIS|ndwo))
‘dnoi3qns aje[yie oy 0) Jou Jnq dnor3qns
J19S1010X0 9} 0} pareduwod ojduresqns

[ = u ‘papnoxa d1oMm
S ULIND YIM SAI[PY

lov—1]
PIO s1eak GFOT ‘(o[ewdy

[OA9] JEUOTEUIDIUT
0} [euoISar woly
s[oA9] oAnpaduios

4 9y ul 10y31y sem 9SI010Xd dAIs[ndwo) z-1a4 pue sonjeroads 9%19) sAR[YE LO] = U
'S2JO[IE pUB SIASIIOXD 0) paredwod adaas spods jo Ajourea LO€ = N ‘[BUONIIS-SSOIO T Aprus (L102)
A3ojoyped Sunes 1oydiy pamoys sjuoned g SHD Y} JO UOISIOA UBULIDL) JU) AePI[eA O], Neio) B WO SOR[PY ‘[euone[aLI0) Kueuwion ‘T8 19 30297 ‘¢1
2dy pods pue ‘[aas] aannadwod ‘(NG
08k 10J PAYSI[QEIS AIOM SIIUAIAJIP ON
($°0 = p) UIIUOD
Sunes uo I3y pa10ds Ia)e] ay) eyl
1dooxa ‘asra1oxa aarsndwods 1o A3ojoyred
Supes 10J PUNOJ 1M SIOUAIIP
ou ‘sased [eoruI]d A 0) paredwiod drom
aanisod Suruearos syuedronted ) uoym
“OAT}
-e3ou Suruoaos asoy) 0} uosteduwod ur
7 ue oAy 0} A[oYI] SIOW SO 7'¢ dIom
V-LAD ay uo aanisod Suruoaros syuedionied
‘[oAd] aannadwod 10 adky
ods ‘[INg ‘95e AQ punoj a1om SOJUI
JIp ON "(8°0-5°0 = sp) ASojoyped Suned
pue as1010x0 dAIS[Ndwod 1oySIy pamoys
pue aAnisod se payIsse[o a1om (spods [pawodar jou o3uer] g+
UB3[-UOU JO %97 Pue s1iods uea| Jo %0t) YT *(3reway 9%001) (%€)
SA[YIE JO %0E JJOIMD oY) 0) SUIPIOOOY 4 JUSLMD Yim SAI[YIe
‘(14 POWLIJUOD B Y)IM SANI[UIe Jo ojduues [eorurpo g = u
JO 9576 SUIAJNUAPI ‘SA[YE d[ewoy ut sad
A3ojoyredoyoAsd Sunes Sunoop 10y [00) SNO1AdId 1O JULIND YIM 96
dIqenns & oq Aew (([< JJoInod) V-1 YL (pauodar jou [panodar jou oSuer]
(Z0-1'0 = sp) 4 Suniodox JOIARYQq 3S1010Xd dAIS|ndwod uo paseq S[AS] 2ANNAdWIOD) IO SIBA €T “(o[Rwdy
jou asoy) 0) paredwioo A3ojoyped A3ojoyyedoyohsd Sunes yym ojqeredurod O-aada sonjeroods 9%001) SAR[YE 6H¢ = U
Sunes pue 9s1019xd dAIs[ndwod 1oysSiy 10 0) PAJE[al SAIMEQJ JUdLIUSIS UOISIOA y0ds Jo AjoLrea [9€ = N ‘[eUOnO3s-SSOI0 (L102)
pey g 1uaLmyd 1o snotadid yim sa[py AJ[eotur[o yim so[yye o[ewa) AJudpt o, SAR[PY-1dD  © WO SAD[YIe d[BW] ‘Apnys [0NU09-3s8) Te 10 neaje[d "¢
J19A9] [98uea] a3e
oueuriofdd  uvdw {(SdpRUIdY 9 ) IZIS
sguipuly urejy swre Apms sjudwINSuy 9dAy yaodg  Jpdwres ‘uBisop ApmyS  uonedIO| ApmiS

(panunuood) | a|qel

prlnger

A



on

International Journal of Mental Health and Addi

pue papodar-jjes 1oysiy pue Sunes aguiq
QABY 0) A[YI] dI0W Sowl) {7 pue A3
-ojoyred Sunes oAy 0} AJOYI| d10W SAW}

"¢ 0} payuI] sem (premioy) uonisod sioke|q
*A3ojoyred

ooueuofrad spods 9dUBYUD 0} PAIOPISUOD
S1 0zIs Apoq oF1e| axoym ‘AqSni

ur oouopuadop 0s1010X0 pue ‘uostiedwios
TearsAyd ‘uonisod  s10Ae[d ‘A3ojoyped

[9e-81] pIo
steak pFZT “(o[ewoy %0)
€07 = N ‘[eUOIIIS-SSOID

O-aad stoke[d

(8102

Sunes pajead)e pajussaid siokerd jo 9,6 Sunes Suowe suorjeroosse 210[dxd 0, sad  Aqdni ofew ojerSoo) ‘[euone[a1I0) eunuasIy ‘Te 12 adwo) 91
(T'1-9°0 = sp) 931eydsIp 0} UOISSIWIPE
JUSUNEAT) WO PAsed1odp Auesyjiuss
$3I008 IV ‘Wudunedn (I Ul SAI[Ie 10,
‘o[eosqns
uonoejsies Apoq ayj 10y 1dooxa (' 1-6°0
= sp) 4 ue noyym sae[e uey) qq [panodar jou a3uel]
ue [Im sA[YIe Ul 1YSIY 21oM SI100S TV PO s1eak ¢F6] ¢ (orewdf
(To-10 95001) uounear)
= §q) SUIdOUO0D JYSIoM pue [[eay] 4 ut SRR 69 = U
[eyuowr pue [ed1sAyd 10j uonezinn ared [pourodar
yreay paorpaid Apueogrudis sa100s YV jou d3uel] pJo s1eak
(L0-1°0 = s £3ojoyped 1761 ‘(orew} %001)
Sunes yIm paje[arIod Aj3uons arom (1YV) 9reos Sururer], yim sdiysuon wesdoxd uonuosard
9109 €10} [V 9U} PUe SO[eosqns INoj [[yV  -B[oY SOOI Y} ‘SAO[YIE UI SIOIABYRq sonperoads ad ue ur Sunedroned
“uonoRJSHessIp Apoq pue ‘ddIApE [eOIpaW Sururen Ayyeayun jo s1oadse aanejenb y0ds Jo Ajorrea saj[YIe L97 = U
jsurede Sururen Junowe Sururen ‘Sururen pue oAnEuenb Jo arnseowr podor-Jjos O-aad © woy soR[yie 7E€€ = N ‘[BUON0IS-SSOI0 (8102
UQALIP-}09JJ& :PIJIIUAPI QIOM SIO)EJ N0,  ‘[nJosn AJ[eorur]o e ojeprjea pue dofoAdp o, v orewdy eI ‘[euOnER1I0) vsn Te 19 edey) g1
Rkl
Suoure J0u Inq ‘SIAsI0I0X pue sjuoned qg
U1 9SI0I0X0 dAIS|NAWOO YIIM PajeIoosse
sem 20noeId 9SI0I9X0 JO SWN[OA A,
“K3ojouped los—21]
Sunea pue 9s1010xd AISINAWIOd UGOMIOq 8F9T “([ewdy %0L)
(£°0-7'0 = s) suonerosse 13uons Qd PIm S[enprArpur
pue a1ow pamoys dnoi3qns ajo[yre Ay, Jo sopdwes [earurpo 0o = #
*A3oj0pedoyoAsd jerono [es—+1] pro s1eak
pue ASojoped Sunes yym paje[aLIod SFET ‘(orewdy 9%$8)
951010%9 dAIS|ndwod ‘sdnoid saxy) [[e ug SI0SI010X0 Ie[nga1 OO = U
J19A9] [98uea] a3e
oueuriofdd  uvdw {(SdpRUIdY 9 ) IZIS
sguipuly urejy swre Apms sjudwINSuy 9dAy yaodg  Jpdwres ‘uBisop ApmyS  uonedIO| ApmiS

(panunuood) | a|qel

prlnger

AR



on

International Journal of Mental Health and Addi

sem A3ojoyped g pue Auapr ondyie
U99MI9q UOTB[AI Ay} Jetf) yons (1°() = q)
AKINUOPI JSI0IOXA PuB ASIIXD dAIs[ndwod
10J POSIOWD 1091J0 UONORINUI JURIYIUSIS
‘(pourejdxa ooueLeA Jo 9,8¢)
ASojoyred Sunes posearoop pajorpard
(pauodar jou) 1opuds pue ‘TNg ‘(€€ =
q) 2s1910%2 2A1s|ndwod (') = q) Auapt
SN[ PISEAIOUT ‘SIOUUNT UOYJeIe-J[ey
10] ‘10pudd pue [N 10} Surjonuo))
‘A3ojoyed g
yum jou nq (°0—¢°0 = S4) oduapuadap
OSIOIOXA YHIM PAJR[ALIOd Sem ANUSpT NIy
*SISUUNI OOURISIP IAIOYS Ul A[UO 10pud3
M paje[arIod )1 pue ‘sdnoidqns qe
ur [INg 03 paje[aiiod sem Aojoyped g

A3ojoyred

*SIOUUNT 90UB)SIP 10SUO] UI ATUO JOpuos 4 pue ANUop! SIDIOXD UMIOq (uoyerew
IM paje[oLIod )1 pue ‘dnoiSqns Aue UOTJL[AI AU} JO JOJRIOPOUI B ST 9SIOI0Xd ‘uoyyeIew-JIey) [¢L-61] pro s1eak
Ul JINE JIM POJR[OLIOD JOU SEM ISIOIOXO QAIS|NAWOd IOYIOYM SUIWEX 0} pue s1ouunI 11FEY “(deway 97S)
aarsindwo)) “(5'0—'0 = s4) ASojoyped S Pue ‘os1010xd dAIs[ndwod ‘Knuapr O-aad Jeuorssojoid 787 = N ‘[BUON03S-5S010 (8107) uosiopuy
Ad PIM PIJR[OLI0d 3SI0IOXD oAIS|ndwo)  9s10Ioxd Juowe SUoNeId0sse ) A1o[dxa o, 140 puE Inojeury ‘[euOnER1I0) vsn pue [[o1I0D) ‘8]
(0 =970 =) SRR
0} paredwoo syuaned djeype-uou Suowre SIJO[YIe-UOU 97 = U
(L0 =) swoydtAs dAIS|NdI0d-0AISSOSqO SolRe 6E = U
pue (870 = ) 9s1910%a dAIS|Ndwoo 1Yy [ee—01] pro steak ¢+
m pajeroosse sem A3ojoyred qf 1ojea1n)  9s1010xd dAlsindwod Surpnjour ‘A3ojoyped uoIssIupe 61 ‘(orewdy 9,88) SAA
'sdnoid usamioq JoyyIp j10u pip swoydwAs [)[eay [eIuSW pAje[al pue A3o[oy) JuoUEAL) B 10J JUSUIEAT) UL SYUDIR]
AAISNAWO09-0A1SSISQO pUB “OSIOIIXD -ed Sunes ur spuoned 9)oyre-uou woiy 1Sd4 [BUON00S-SS01D ‘Apnys 7 Apnis “(8107)
aarsindwos ‘A3ojoyped @4 ‘uorssiupe uodn)  paIoyIp s Yim syudned ojoye J1 159} 0, 14D payiodor J0N  (UONUSAIONI) [OXUOD-ISED) %8 Te 10 [[omd] L]
*A3ojotped Sunes yim s1okerd Suowre
PIAISSqO d1OM (€070 = Sp) douopuadop
351010Xd pue (4'() = p) uostreduwrod
douereadde [earsAyd jo sjoAd] JoySiH
*9SI0IOXA QAISSIIXD J0J PIAIISQO
210/ SIOUAIYIP ON *(§°0 = P) IINF [BoP!
J19A9] [98uea] a3e
oueuriofdd  uvdw {(SdpRUIdY 9 ) IZIS
sguipuly urejy swre Apms sjudwINSuy 9dAy yaodg  Jpdwres ‘uBisop ApmyS  uonedIO| ApmiS

(panunuood) | a|qel

prlnger

A



on

International Journal of Mental Health and Addi

Sunes Ayyeayun pajensuowop spods
UBD[-UOU PUB UBD| ‘WEd) PUB [BNPIAIPUL YlOg

‘TING pue d3e 10 Surjonuod

(%1€ “%EL) SISI0I0Xd dANNAdWod-uou

01 paredwod (% ¢t) oIS uaym SUISIOIOXD

pue (908) 9S1019Xd dAIS[NAWO/UALIP
poseaIoul PasIopud sajRye dannadwo)

"SIOSI0I0Xd dANNAdWOd-uou pue

soje[ye aAanneduwod usamiaq A3ojoyred
Sunes 10J punoj oIom SIOUIJIP ON

‘jou pip uonoippe

as1019x%2 nq ‘A3ojoyred Sunes pajorpaid
(80 = q) suondoarad Apoq ‘AjpAneud)y

UONJIPPE ISIVIXD Pue (¢'() =

q) eoueqINSIp Sunes usamieq diysuone|an
Ay pajerpaw (' = q) suondaoiad Apog

“UONOIPPE 3SI019%3 101paid 10U

PIP poow pue ‘[9A3] douewriopdd “uods jo

ad£y 03y (eouerrea paure[dxa Jo 9,8 ‘€°(

= ) UONDIPPE ISIIIXA 0] APULOYIUTIS
PaINQLIU0D SOpMIIE Junes [eulouqy

‘[0A9] doueWLIONSd 3y} 10] PIAIISGO

QIOM SIOUSIIIP ON "SHOdS [enpIAIpul 10}

10yS1y 210M SUIdOU0O Apoq pue AFojoyred

ad£y pods pue
sme)s 2ANNAdwos 0) JuIpIodoE SIOIARYAQ
Sunea pue 9S1910X AP[LAYUN dZLIAJORIBYD O,

sanero
-ads j10ds ueaf-uou
pue ue9| ‘wed)
pue [enplAlput
JO Kjourea
' WO SAA[yIe
Srewr JeI32[[0D

0-d4a4

mEOE
-sanb prjea-ooej
S+ 81 waN O-4ad

SIOSIDIOND
aannoduiod-uou 9,0¢ = u
sl
aannedwod 950, = u
[oz-81]
PO s1edk pajodar
1OUF] T “(S[eWy 9%0)
[19 = N/ ‘[eUOII3S-SSOI0
‘Apms [onuos-ase))

(6100

vsn T 39 [[210H "0T

dd ASojoyjed Sunes pajensuowdp soneroads
SO[BWJ JO 967 PUB SIBW JO %6 1ods wrea)
‘Sururen yoam jo junowe pue [enpraIpur
pue ‘[oAd] doueunopdd ‘pods jo odAy Jojerpaul & st oFewr Jo Kjorrea [29-81] pio s1eak
“10pudS 10J POYSIqeISd OI0M SOOUAIJJIP Apoq Joypoym d10[dxa 0) pue sopme osga © woy soj[yie 8F8T “([eWdy %6¢)
ON “UOIOIPPE ASIOIOXD PAJBNSUOLIOP Sunes [eULIOUqE PUB UONDIPPE ISIOIOXD 9z-1vd Jeuossojoxd 001 = N ‘[RUOIIS-SSOID
(UOWOM 9507 “SO[BW 94T ]) SADYIR JO %G| uoomoq diysuonejar ayy djeSnsoAur o, v pue Imojeury ‘[eUOIIE]OLIO) JorIS]  (8107) ‘& 10 NAT ‘6]
‘SIOUUNI UOYerew
ur punoj jou a1om sSuIpuly asay ],
*081010%9 dAIS|Ndwod 1oyS1y 10 10MmO[
Joyo Suntodar siouunt Suowre Juedusis
J19A9] [98uea] a3e
oueuriofdd  uvdw {(SdpRUIdY 9 ) IZIS
sguipuly urejy swre Apms sjudwINSuy 9dAy yaodg  Jpdwres ‘uBisop ApmyS  uonedIO| ApmiS

(panunuood) | a|qel

prlnger

AR



on

International Journal of Mental Health and Addi

Suneq "SuIsioIoxd aAIsindwod pue
A3oroyred Sunes JoysSiy payrodar sojewd,|
“SuIs1010Xd dAIS[Ndwod
pauodar sa[ew JO 9,8¢ pue SRS}
JO 9565 JJOMD [ed1ut]o Y FuLIdPISUO)
*A3ojoyred
Sunes pajensuowdp dnois opuod
Joed JO 9,9 JOINd [edIUI[d oY) SULIIPISUOD)
QwoIpuAs Aouaroryop
AS10U0 9AIIR]OI JO SIILWIOIQ [BIOADS
M PAJL[ALIOD 0S[e 2Udpudap AsIIaXT
“UI00U0d
adeys pue jySrom pue 2duBqINISIP
Supes 1oy3y A[eurdew pamoys
doudpuadop 9s1019%0 IOYSIY YPYM SR[PY
‘(duinjoa Sururen Apom pue
‘K103s1y J10ds o3k ‘[N J0J punoj a1om
SUONB[ALIOD JWIOS (9°()—'() = S ‘S3[BISANS
10J) (40 = -{) UI29U00 JYIMm pue ‘(¢'0
=.1) Suned Jurensal (4 = ) A3ojoyjed
Sunes ym pajeaLI0d 30uspuadop aSIIXY
‘A3ojoyped
Suned JUBASJAI AJ[ROIUI[O PIMOYS
Qoudpuadap ISI0IOXd YA IR AU
“eam 1od smoy srow
PISIOIOX Q0Udpuadap ISIOIOXS I SAD[YIY
‘dd ue yium syuonedur
SO[BWId) JO $2100S 0} dqeredwoo sem
Q0udpuadop 9SI0IOXA JO UBdW TLIOAR A,
‘(JySrom SuiSeuew
10J J1 O 0} PASIOPUD SIONISAIM JO 9,/ G PUB
951010Xd dAIS|ndwod pasiopud ods Aue
JO SA[YIL JO 9 /G 1589 J8 “5°0) I101ARYAq
ASI0IOXd PUB (JJOINO [BOIUI[O OY) SAOQR
palods s10Ae[d [[eqeseq Jo 9,67 “8'9)

[opowr yoea ur uorssaiddns jySrom

Jo ojo1 Sunerepout [enuajod oy 159

0] pue ‘IopUST Yord UIYIIM SUONRIOOSSE

qunuexsd o) ‘ASojoyyed 7 pue os1010%0
aa1s|ndwod usamiaq uonerar ay a101dxad o,

swoydwAs qg pue souopuodop os1010x0
U99M]Oq SUOIIBIOOSSE AU dJSNSIAUT O,

0-d4a4
sad

(pauodax
j0u [9A9] aAnnad
-Woo) (uoyjerewr

‘uoyjerew-Jey)
s1ouuny

[€L-61] pjo sxeak

1IFEY (Grewd) 9%16)

LLT = N ‘[eUOND3S-SSOI0
‘[euone[aLIo)

sy § = u
SISIPAD ¢ = u
s1ou
-uni QouejsIp-guoy 9] = u
[payodar jou a3uer] pjo
steak FG¢ “(o[ewoy %0)
€6 = N ‘[BUOIIIS-SSOID
‘[euone[aLI0)

[oAd] uonnaduwioo

[euoidox

woly sel[ye
QOUBINPUD J[BJA!

vsn

KemION

(0202
Te 1 [[P10D 7T

(61020
‘[ 19 JIAISIO, [ ¢

sguipuly urejy

swre Apms

sjuduIn.suf

J19A9] [98uea] a3e
oueuriofdd  uvdw {(SdpRUIdY 9 ) IZIS
9dAy yaodg  Jpdures ‘udisap Apmy§

uonedo |

Apmg

(panunuood) | a|qel

prlnger

A



International Journal of Mental Health and Addiction

(000T ‘T& 12 UOSS[IEY]) PIsIASY drreuuonsond) Suney J0Joe, -1y [=y-OH.1-€

£(S00T 'Te 190 Jonegq) axreuuonsang) s1opiosig suned jo uoneneaq Moys ‘GHAS {(H00¢ Te 12 uosdwoy]) ¢-aneuuonsan) soueredddy premo], sopmmy [eImndo1os ‘c-Ov.IVS (S861
“[e 30 QIBJP[OD)) O[EIS 18] JO Ted] QIEJPOD) ‘SO H(£T10T T8 12 ysnqio) Arojuoauy swoydwiAg ASojoyped Suneq 747 (6661 A0 pue weyeIqy) pazuvinduwo)—uoneururexy
ostooxy pue Suneq ‘D-777 (1661 IouIen) g-A10juoAu] Jopiosiq Suneq ‘z-7q7 ‘(€861 e 10 Iouren) AlojudAu] Joprosig Suneq ‘77 (800 UISog pue uingire) dIreuuonsang)
uoneurexy s1PIosIq Suneq ‘0-7JA (861 'Te 19 WD ‘97-LVA ‘6L61 [9YUIeD) pue Iouren ‘Op-L V) 1oL epmy Suned IV (86T e 19 SI[ON) SIIEutonsane) Suonejay|
JoS Apogd ‘O¥Sq (1861 Te 10 19do0) :OSq) dmeuuonsond) odeys Apog ‘OSg sU (H JO SAmMSEIN “($861 '[E 1 [eypuswn|g) arreuuonsond) Suruumy A103eS1q0 ‘OYO (8861
uosdwoy |, pue uewseq ‘Al ‘486 e 19 [eypuown[g) 2areuuonsang) as11axyg A101e311q0 ‘070 {(qQZO0T SUMO( SUOWAS pue sejquasnel) 9[edS douopuada( as1019xy ‘SH (L661 ‘T8 10
uop3) aareuuonsong) ddudpuado asIOXT ‘OFT ((SO0T Te 10 SPIILD) AIOJUSAU] UOHIIPPY SIOIOXT TV {(H10T Te 10 Nedje[) UOISIOA a9[yIe [HD ‘V-L7D {(110T Te 10 suere])
189, 9s1o1oxF dAIS|Ndwo)) ‘77D (€661 T 10 SIAB(Q) 9[edS 9SIIOXH 0} JUSUWHIWO)) ‘§7) (8107 e 10 edeyD) oess Sururer] yim sdiysuone[dy SAIR[PY LYV YV JO SaInsedjy

uonnadwos Jo [9A9] o Jo ssa[piedar ‘sapoqyre aannadwios axom syuedioned oy v |

*K103s1y 3ueyd

JyS1om 1omo] papodar oym s1ouunl dfewn
Suowe as10Aur sem A3ojoped Sunes pue
9S1010X3 JAIS|NAW0D U2MIDq UONBIAI Y],
:(eouerrea pouredxo jo 9,¢¢) ASojoyped
Sunes pajorpaid uorssarddns jySrom pue
9SI010XA AIS[NAWOD UM UOTIBIDIUL
oy AJuo ‘sofewr 10j ‘(9oueLieA pourejdxd
Jo 9 1¢) ASojoyped Sunes pajorpard (60
= q) 93eoIW 10LIOYS puk ([°() = g) dSIOIOXD
aarsindwos ‘soewaf 10, ‘uorssaiddns
JySTom TIM SUnORIONI JNOYIM
A3ojoyped Sunes pajorpard douejsip pue
TING “0s1019%d dAIsindwod “ajdures ojoym

oy} Ul ‘0dueISIP pue [N 10j Surjjonuo)

o=
so[ews pue (¢'( = .) sojewd) ur A3ojoyped

Sunes yIm PajeaLIod ISI0IX dAIS[nduwo))

‘TNd

()M 3)BJ21I00 JOU PIP 3S1010%d dAIs[ndwoo
‘(Soewr) oSe[IW JOMIOYS HIM PIJR[DLI0D
as1010xa dAIsindwos pue ASojoyred

sguipuly urejy

swre Apms

sjuduIn.suf

1AL

[98uea] a3e

oueuriofdd  uvdw {(SdpRUIdY 9 ) IZIS

9d£y ya0dg

dpdures ‘ugisap Apms

uonedo |

Apmg

(panunuood) | a|qel

prlnger

AR



International Journal of Mental Health and Addiction

PR Records identified through
database searching (n=462)

c

.0

8 Additional records identified through

= manual search (n=7)
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”| language (n=8)

Records screening for Duplicates removed &
title/abstract (n=461) Records excluded at
title/abstract level (n=415)

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

Articles included in narrative
synthesis (n=25; Studies n=24):
- Studies with young & adult
athletes (n=22)

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

[ Inclusion ] [ Eligibility ] [Screening]

Fig. 1 Study selection and review process PRISMA flow diagram

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

29 < 99 <
ELINT3

EERNTS
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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.,
Diaz et al. 2018; Godoy-Izquierdo et al. 2019; Marques et al., 2018). Alteratively, 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

@ Springer
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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 (Hemandez-Alcantara and Gomez-
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., Gonzalez 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).

EEINT3

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
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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 (s = 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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