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COMPULSIVE EXERCISE IN ADOLESCENT ATHLETES

Predictive Factors for Compulsive Exercise in Adolescent Athletes: A Cross-sectional

Study

Abstract

Although exercise is generally considered a healthy lifestyle habit, it may become problematic
for some people, which led to a growing study of compulsive exercise, defined as an
uncontrollable urge for physical activity despite deleterious effects. A maintenance model of
compulsive exercise has been developed for adults identifying weight and shape concerns,
weight-control behaviors, and specific psychological states including depression and anxiety, as
predictive factors. The present study aimed to identify predicting factors for compulsive exercise
in adolescent athletes using this same model framework. Adolescent athletes completed the
Compulsive Exercise Test and several well-validated psychometric measures. Gender-specific
multiple regression models identified a stronger drive for thinness, perfectionism, and body
image investment in sport as significant predictors of compulsive exercise in boys and girls.
Among girls, asceticism and bulimia symptoms were also significantly associated with
compulsive exercise. These findings support the relevance of the maintenance model for clinical

intervention and research on compulsive exercise in adolescent athletes.

Keywords: compulsive exercise, eating behaviors, body image, sports
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COMPULSIVE EXERCISE IN ADOLESCENT ATHLETES

Exercise is generally considered an important part of a healthy lifestyle, but in some
individuals, exercise may become compulsive and overly time-consuming, thereby negatively
impacting the quality of life (Symons Downs et al., 2019). Compulsive exercise is defined as a
“rigid and highly driven urge to be physically active, in association with a perceived inability to
stop exercising despite the individual being aware of the possible negative consequences” (Meyer
et al., 2016, p. 1). Compulsive exercise can manifest as excessive vigorous exercise, a marked
increase in daily movements, or motor restlessness (Bratland-Sanda et al., 2019). Since this
construct was first introduced and defined in the 1970s, it has been linked etiologically to eating
disorders and associated psychological symptoms (Lichtenstein et al., 2017; Carmack & Marten,
1979). Thus, compulsive exercise is considered a response to an obsession driven by a need to
prevent dreaded consequences such as weight gain or to avoid negative emotions (Bratland-Sanda
et al., 2019; Scharmer et al., 2020a).

Many studies in adults and adolescents have confirmed associations among compulsive
exercise, body image and weight concerns, and disordered eating behaviors (i.e., dietary
restrictions, drive for thinness, bulimia tendencies); indicating that a theoretical framework for
explaining compulsive exercise should also consider the contributions of distorted body image and
disordered eating behaviors (Cresswell et al., 2022; Egan et al., 2017; Goodwin et al., 2011a;
Holland et al., 2014; Holland & Tiggemann, 2016; Levallius et al., 2017; Noetel et al., 2016;
Plateau et al., 2014; Schlegl et al., 2020). Meyer et al. (2011) developed a maintenance model of
compulsive exercise, conceptualizing it as a weight-control behavior driven by weight and shape
concerns, as well as a strategy to cope with uncomfortable emotions. This model theorizes that an
interaction between eating disorder symptoms and related psychological factors (e.g., anxiety,

depression) contributes to development and maintenance (Meyer et al., 2011). Studies have
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revealed positive associations between compulsive exercise and rates of both anxiety and
depression among adults and adolescents with eating disorders (Schlegl et al., 2020; Noetel et al.,
2016) but not in non-clinical samples, suggesting that negative affect related to eating disorders is
a significant driver of compulsive exercise (Goodwin et al., 2011a; Scharmer et al., 2020b).
Furthermore, the model includes personality traits such as perfectionism, rigidity, and obsessive-
compulsiveness that appear to be risk factors for both compulsive exercise and eating disorders
(Meyer et al., 2011). Although this model has not been specifically validated in adolescents, its
core factors, including a drive for thinness, perfectionism, and obsessive-compulsiveness, have
been identified as predictors of compulsive exercise in adolescents from the general population
(Goodwin et al., 2011a).

It is reasonable to speculate that competitive athletes, who must engage in regular and
vigorous structured exercise as training, would be among the most prone to compulsive exercise
and thus provide an ideal population to test the maintenance model. While it may be difficult to
assess whether an urge to exercise stems from a compulsion or is an adaptation to a competitive
or demanding environment (Jankauskiene & Baceviciene, 2019; Joy et al., 2016), the presence or
absence of eating disorder symptoms and related psychological factors could distinguish between
compulsion and adaptation (or dedication). Consistent with the maintenance model, studies of
adult athletes have revealed a relationship between eating disorder symptoms (restrained eating,
body and weight-related concerns) and a greater tendency to exercise compulsively (Egan et al.,
2017). Moreover, Egan and colleagues (2017) reported that both eating pathology and compulsive
exercise are related to perfectionism in adult athletes. A study of adults also found significantly
stronger obsessional traits among those who exercise intensively compared to adults who exercised

moderately or not at all (Shroff et al., 2006). Compulsive exercise may lead to relative energy
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deficiency, which can be particularly deleterious, both physically and psychologically, to
adolescent athletes; adolescence is a crucial developmental period. For example, it has been well
established that compulsive exercise combined with an energy deficiency, can impact bone health
in boys and girls, which may lead to bone stress injuries and conditions like osteopenia and
osteoporosis (Nattiv et al., 2021; De Souza et al., 2019; Brown et al., 2017).

Literature on the relationship between eating pathology and compulsive exercise in
adolescent athletes is limited. One such study found that adolescents in competitive sports reported
significantly stronger compulsive thoughts toward exercising than adolescent non-athletes
(Goodwin et al., 2016). However, studies on the prevalence of eating disorders in adolescent
athletes have reported inconsistent results, from no differences (Pustivsek et al., 2019) to a higher
prevalence of eating disorders compared to non-athletes (Martinsen & Sundgot-Borgen, 2013).
Therefore, more research is needed to better understand compulsive exercise in adolescent athletes
and the associations with eating disorders and psychological factors such as depression and
anxiety.

Overall, previous research has studied the relationships between eating disorders, its related
symptoms and compulsive exercise (in combinations or separately), among adults and adolescents.
However, none has specifically examined these variables together using the maintenance model
elaborated by Meyer et al. (2011). Supporting and refining it is an important step towards a better
understanding of compulsive exercise, and ultimately improve prevention and intervention.
Therefore, the general aim of the present study was to replicate this maintenance model of
compulsive exercise and test its central components among adolescent athletes. Based on this
model and previous research (Egan et al., 2017; Goodwin et al., 2011a), it was hypothesized that

body image concerns and weight-control behaviors (i.e., drive for thinness, bulimia symptoms,
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and body image investment in sport) as well as related psychological factors and personality traits
such as anxiety, depression, obsessions, and perfectionism, would all be significant predictors of
compulsive exercise in adolescent athletes. Findings from this study could help identify adolescent
athletes at higher risk of compulsive exercise and related disorders and relevant targets for

prevention and intervention in at-risk subgroups.

Methods
Participants and Procedures

In this study, an adolescent athlete refers to someone aged between 14 and 17 years who
exercises regularly (at least five hours per week) and belongs to a sports club or organization that
engages in competition at a local, regional, or provincial level. A total of 492 French-speaking
adolescent athletes aged 14 to 17 years (M = 14.98; SD = 0.89) participated in the present cross-
sectional study (52.9% girls). Recruitment was conducted in the Quebec province of Canada, in
two separate phases during 2016. For a sufficient statistical power, a minimum of 208 participants
was required for statistical analyses, as estimated using the G*Power software (Faul et al., 2007),
considering an average effect size of 0.15, a power of 0.95, a significant level of 0.05 and using
17 independent variables.

In the first phase, 342 athletes from various regions and involved in a variety of sports
disciplines were recruited at the provincial finals of the annual Quebec summer Games held in
2016. Prior to the competition, coaches received written instructions from their regional
coordinator, who had been trained in data collection by the study first author. Then, coaches invited
athletes to participate and submit completed questionnaires and a written consent form in two

separate sealed envelopes to ensure anonymity and confidentiality. Due to the participation of
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intermediaries (regional coordinators and coaches) in the recruitment process, it was impossible to
know how many athletes were invited to participate. Athletes from 11 out of 15 provincial regions
present at the competition participated in the study. Within these regions, and based on the rates
of adolescent participation to these games, the participation rate was estimated at 22%. Non-
participation could be attributed to 1) regional coordinators’ refusal or failure to reach each of the
coaches, 2) coaches’ refusal, 3) athletes’ refusal, or 4) not speaking French (most of the population
in Quebec speaks French). A second recruitment phase was conducted the same year, to increase
our sample size. In this phase, 159 participants were recruited from two high schools within the
same Quebec region, with school programs combining sports and education. In these programs,
adolescents practiced one specific sport competitively, for which they trained regularly during and
after school. Questionnaires were distributed to student athletes by a teacher or coach at their
school with the same instructions as in the first phase. The participation rate in this phase was
around 98%. Among the questionnaires received, nine were excluded because the respondent
indicated less than five hours of training per week, yielding a final sample of 150. Both phases
were approved by the research ethics committee of the University of Quebec at Chicoutimi and all
participants provided written informed consent. In Quebec, adolescents aged 14 and older have the
right to give their own consent. The distribution of sports disciplines among the sample is shown
in Figure 1.

Add Figure 1 here (Distribution of sports disciplines among the sample)

Measures

Components from the maintenance model were assessed using various measures, selected based
on their psychometric qualities, their availability in the French language, appropriateness for

adolescents, and conciseness (i.e., fewer number of items given the recruitment context).
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Sociodemographic information

Participants provided sociodemographic information (e.g., age, gender, and sport discipline).
Compulsive Exercise Test (CET)

The CET is a 24-item Likert-scale measure developed to assess compulsive exercise in the context
of eating disorders (Goodwin et al., 2011b; Meyer et al., 2011; Taranis et al., 2011). Item scores
range from O (never true) to 5 (always true). A total score is calculated by summing the average
score for each of the five subscales (avoidant and rule-driven behavior, weight-control exercise,
mood improvement, lack of exercise enjoyment, and exercise rigidity), with higher total score
indicating more severe compulsive exercise. This measure has been validated for use with
adolescents and athletes and has previously shown acceptable internal consistency (Goodwin et
al., 2011b; Taranis et al., 2011). Meyer et al. (2016) also identified 15 as the optimal cut-off score
to discriminate between individuals with and without compulsive exercise. The CET was
translated into French based on the original English version, using a back translation technique
(Vallerand, 1989). In the present study, the measure showed a good internal consistency (o = .87).
Eating Disorder Inventory 2 (EDI-2)

Five EDI-2 subscales (Espelage et al., 2003), each widely used in research on disordered eating
attitudes (Gardner, 1991), were measured to assess body image concerns, weight-control
behaviors, psychological factors, and personality traits: drive for thinness, Bulimia symptoms,
perfectionism, interoceptive awareness, and ascetism (search for self-discipline). Each item was
scored on a 6-point Likert-type scale ranging from 0 (always) to 5 (never) and then recoded from
0 (including never, rarely, and sometimes) to 3 (always). Finally, a total score was computed for

each subscale, with a higher score indicating stronger self-reported symptoms. In the present study,



158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

COMPULSIVE EXERCISE IN ADOLESCENT ATHLETES

the five subscales showed acceptable internal consistencies, with Cronbach’s Alphas ranging from
.71 to .79.

Generalized Anxiety Disorder 7 (GAD-7)

The GAD-7 (Kroenke et al., 2007) was used to assess symptoms of generalized anxiety. All seven
items are scored on a Likert-type scale ranging from O (never) to 3 (nearly every day). A total score
was computed by summing all item scores, with a higher score indicating a greater level of anxiety.
The GAD-7 is considered a valid and efficient anxiety screening tool (Spitzer et al., 2006) suitable
for adolescents (Quittner et al., 2016). In the present study, this measure showed a good internal
consistency (o =.86).

Patient Health Questionnaire (PHQ-2)

The PHQ-2, an ultra-brief validated depression screener (Kroenke et al., 2003) recommended for
first-line services, was used to assess depressive symptoms. It includes two Likert-type items
scored from O (never) to 3 (nearly every day), and the total score is calculated as an indicator of
depressive symptom severity. In the present study, this brief measure showed an acceptable
internal consistency (a = .72).

Obsessive-Compulsive Inventory (OCI-R)

The Obsessing subscale from the validated OCI-R (Foa et al., 2002; Zermatten et al., 2006) was
used to assess the invasiveness of thoughts. This OCI-R subscale includes three Likert-type items
scored from O (not at all) to 4 (extremely), and the total score was computed by averaging the three
item scores. In the present study, this subscale showed a good internal consistency (o = .80).
Body Image Investment in Sport

There are currently no validated tools to assess body image investment in sport. Therefore, our

research team developed a brief four-item scale specifically for this study to assess body image
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investment and associated issues related to sport based on previous research (Voelker et al., 2014).
The four items were as follows: “When you compare yourself with others who practice your sport,
do you feel pressure to modify your shape (muscles, thinness, weight)?”, “Do you feel that your
shape (your weight, your body shape) influences your athletic performance?”, “How important is
your appearance to you?”, and “Do you feel pressure from your coach to modify your shape
(muscles, thinness, weight)?”. Each item was scored on a Likert-type scale ranging from 0 (not at
all) to 4 (extremely), and a total score was calculated by summing the individual item scores. This
scale showed acceptable internal consistency in the present study (a =.69).

Data Analyses

All analyses were performed using SPSS version 27 (IBM Corp., 2020). Data exploration and
calculation of descriptive statistics were first conducted to assess basic assumptions prior to
statistical testing (Field, 2009; Hanna & Dempster, 2012). Preliminary analyses showed no
significant differences in studied variables between recruitment phases (all p > .05), so results were
merged for subsequent analyses. The distribution was normal for the outcome variable
(compulsive exercise) but skewed for most of the predicting variables. Thus, nonparametric tests
were used where appropriate (Mann-Whitney U-test, Spearman’s Rho). Due to significant
differences between adolescent girls and boys on many study variables, the following analyses
were conducted separately by gender. Analyses by sport discipline could not be performed due to
the low numbers in certain disciplines. Correlation and multiple linear regression analyses were
performed to test our main objective. All variance inflation factors were less than 2.32, indicating
no multicollinearity among variables. All variables were also examined for missing data and
multivariate outliers. However, missing values were rare (maximum 2% of total observations) and

could therefore be considered inconsequential. Further, no extreme data (or outliers) were deleted.
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Results

Participant Characteristics and Gender Differences

Overall, 9.1% of our sample (n = 44 participants) scored higher than the cut-off score for CET,
and according to the standard deviation, most of the sample scored well below this clinical
threshold. Descriptive statistics for the variables of interest and group comparisons are presented
in Table 1, and correlations in Table 2. There was no difference in mean age between girls and
boys, while adolescent girls reported significantly higher scores on drive for thinness, interoceptive
awareness, body image investment in sport, obsessing, anxiety, and depressive symptoms.

Add Table 1 here (Descriptives and group comparisons)

Add Table 2 here (Correlations)

Factors Associated with Compulsive Exercise by Multiple Linear Regression Analyses

Separate multiple linear regression analyses were conducted to identify predictive factors for
compulsive exercise in adolescent boys and girls. Body image concerns, weight-control behaviors,
psychological factors, and personality traits were included in the regression model (Method Enter).
The model for adolescent girls (Table 3) revealed that only five variables, drive for thinness,
bulimia, perfectionism, ascetism, and body image investment in sport, were significantly
associated with compulsive exercise, collectively explaining 33% of the variance. The model for
adolescent boys (Table 4) indicated that only three of the nine candidate factors were significantly
associated with compulsive exercise, drive for thinness, perfectionism, and body image investment

in sport, which collectively explained 20% of the variance. According to Cohen’s rules of thumb
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for effect sizes (Cohen, 1988), the adjusted R* for boys indicated a moderate effect size while that
for girls indicated a large effect size.
Add Table 3 here (model for adolescent girls)

Add Table 4 here (model for adolescent boys)

Discussion

This study aimed to identify variables predicting compulsive exercise in adolescent athletes. For
this purpose, we used Meyer’s maintenance model (2011) as a framework due to the
comprehensive list of factors considered, including weight and shape concerns, weight-control
behaviors, psychological factors, and personality traits. Results of multivariable regression
revealed that drive for thinness, perfectionism, and body image investment, factors related to
eating disorders, were significantly associated with compulsive exercise in both adolescent boys
and girls, while asceticism and bulimia symptoms were unique predictors among adolescent girl
athletes. These findings suggest that evaluation of drive for thinness, perfectionism, and body
image investment may help predict compulsive exercise and that these factors are critical targets
for intervention. Further, these results support the utility of Meyer’s maintenance model to better

understand compulsive exercise among adolescent athletes.

Compulsive Exercise in Adolescent Athletes and Gender Differences

Body dissatisfaction is highly prevalent among adolescents (Dion et al., 2016), and such
concerns are associated with compulsive exercise (e.g., Cunningham et al., 2022; Meneguzzo et
al., 2022, Bell et al., 2016). It was expected that that compulsive exercise would more frequent in
adolescent athletes. However, 9.1% of our sample reached a clinical score on the CET, slightly

higher than the 7% reported in a Norwegian general population sample (Braland-Sanda et al.,
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2022); and similar to a subsample of UK adolescents engaged in sports (Goodwin et al., 2016).
Since those studies were conducted in European countries, differences in levels of compulsive
exercise could also be explained by social norms and cultural differences; more studies should be
conducted in Canada to provide a more accurate comparison.

According to a recent meta-analysis by Chapa and colleagues (2022), eating disorders and
problems related to body image and thinness are more frequent and severe in female athletes
competing in aesthetic sports or sports in which a lean body may be advantageous or expected
(e.g., martial arts, judo, CrossFit, distance running/cross-country running, cycling, dance,
gymnastics, cheerleading, baton twirling, synchronized swimming, diving, aerobics, figure
skating, triathlons, and rowing) compared to nonaesthetic sports and sports in which leanness is
not necessary expected (e.g., volleyball, soccer, basketball, softball, hockey, and tennis). This
comparison was not possible considering our mixed sample in terms of sports disciplines and
gender; prevalence rates may also differ according to those aspects in adolescent athletes.
However, more studies are needed to explore those differences and underlying mechanisms. An
alternative explanation for this prevalence rate could be that exercise had not reached the level of
compulsion in these relatively young athletes, or as suggested by Bratland-Sandra et al. (2022),
that adolescents may be obsessed with exercising, but without being unable to stop exercising.
Our results may suggest that at this stage of development, we may have captured an emerging
preclinical manifestation of compulsive exercise. Another possible explanation is that sports
involvement may represents a protective factor for adolescent athletes (Goodwin, 2016). Current
models of athletes’ long-term development promoted in Canada and focusing more on healthy
development and lifestyle than on performance, could represent a promising avenue to prevent

compulsive exercising and related factors in today’s athletes (Higgs et al., 2019).



274

275

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

13
COMPULSIVE EXERCISE IN ADOLESCENT ATHLETES

There were also factors associated with compulsive exercise unique to adolescent girl
athletes, albeit with small effect sizes. First, girls reported significantly higher overall levels of
compulsive exercise than boys, consistent with a subsample of adolescent girls engaged in sports
reported by Goodwin and colleagues (2016), but contradicting the results reported by Bratland-
Sandra et al. (2022) for adolescent girls in the general population. Therefore, this higher
prevalence of compulsive exercise among adolescent girls may be specific to those engaged in
competitive athletics. Girls also reported significantly more body image concerns than boys, in
accord with studies of the general population (Bacevieciene & Jankauskien, 2020; Lucibello et
al., 2023).

Further, adolescent girl athletes reported stronger obsession, depressive, and anxiety
symptoms, again consistent with previous reports (Gomez-Baya et al., 2019; McLaughlin &
King, 2015). Girls tended to attach greater importance to body shape in their sport, as well as
more pressure to modify body shape for performance. Overall, adolescent girl athletes
experienced more substantial body image concerns, psychological symptoms, and tendencies to
engage in weight-control behaviors, including compulsive exercise, in line with previous
research on compulsive exercise in adolescents (e.g., Goodwin et al., 2016). Alternatively, there
was no significant gender difference in the average time per week spent on sports and exercising
(although it was slightly higher in boys), and time spent was not strongly correlated with
compulsive exercise (» = .07 for girls and .06 for boys). These findings suggest that the
subjective experience of compulsivity does not necessarily reflect the time spent exercising by
adolescent athletes. This emphasis the qualitative aspect of exercise over the quantity, supporting

the terminology of compulsive (vs excessive) exercise.
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Predictors of Compulsive Exercise in Adolescent Boys and Girls

Multiple significant associations were found between compulsive exercise and factors related to
body image, eating and weight-control behaviors, and mental health, supporting Meyer’s
maintenance model (2011). The regression model for girls identified drive for thinness as the
strongest predictor of compulsive exercise, followed by asceticism, bulimia symptoms,
perfectionism, and body investment in sports. In contrast, body investment in sports was the
strongest predictor among adolescent boys, followed by perfectionism and drive for thinness.
The effect sizes for the tested predictive factors were intermediate for boys (.20) but large for
girls (.33) (Cohen, 1988). These results suggest that the drive for thinness, perfectionism, and
body investment in sport are relatively stable and ubiquitous predictors of compulsive exercise in
adolescent athletes. Among girls, however, asceticism and bulimia symptoms were also
significantly associated with compulsive exercise. Asceticism is a self-control trait that manifests
as self-discipline, self-denial, and control of one’s needs (Garner, 2004). Like perfectionism, it is
frequently considered a facet of overcontrol (Obeid et al., 2019). Higher levels of bulimia
symptoms were significantly associated with lower levels of compulsive exercise. Previous
studies have reported that compulsive exercise is more strongly associated with anorexia than
bulimia (Alcaraz-Ibanez et al., 2020; Shroff et al., 2006). Thus, it is possible that compulsive
exercise is part of a more restrictive and self-controlled profile, including certain weight-control

behaviors but not binge-purge behaviors among adolescent girls in competitive sports.

Relevance of the Maintenance Model for Adolescent Athletes
The current results are consistent with several predictions of Meyer’s maintenance model (2011),

thereby partially supporting its use for the study and treatment of compulsive exercise in
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adolescents. First, a higher level of drive for thinness and body investment in sports were
significant factors contributing to compulsive exercise among adolescent athletes in both boys
and girls, suggesting that compulsive exercise is, at least in part, a weight-control behavior
driven by body image concerns. Meyer and colleagues (2011) also emphasized the contributions
of personality traits and negative psychological factors to the maintenance of compulsive
exercise. Some of these traits were associated with compulsive exercise among adolescent girls
(but not boys), namely perfectionism and asceticism, both of which reflect a tendency for self-
control.

Negative affect (i.e., depressive and anxiety symptoms) and obsessional traits were not
significant predictors in either boys or girls. Since significant correlations were observed
between compulsive exercise and depressive and anxiety symptoms in both boys and girls, the
contribution of this component (identified as affect regulation in the initial model) should not be
excluded. It may be possible that exercise is not a significant coping strategy for negative affect
at this stage. In the initial model, Meyer et al. (2011) proposed that growing psychological
dependence could explain the link between affect regulation and compulsive exercise, and this
process could still be at an early stage in adolescent athletes. Alternatively, it is possible that
negative affect related specifically to body image and sports performances (and thus not detected
by the GAD-7 or PHQ-2) would better predict compulsive exercise. Also, since we used
measures of negative affect instead of affect regulation, we might not have precisely captured the
components described by Meyer et al. (2011). Finally, active investment in a chosen sport may
help constrain negative emotions or serve as a general coping mechanism. Such an effect could
be revealed by comparing currently competing adolescent athletes with adolescents no longer

competing, either by choice (e.g., retirement or disinvestment) or circumstance (e.g., the
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COVID-19 pandemic or injury). For example, studies on the impact of COVID-19-related
lockdowns revealed increased body image concerns and weight-control behaviors (Buckley et
al., 2021) as well as anxiety and depressive symptoms (Antoniak et al., 2022) among athletes.

A seminal finding of the present study is the differences in predictive model value between
boy and girl athletes as it suggests that symptoms related to eating disorders are more frequent or
stronger drivers of compulsive exercise in girls. This proposition aligns with the existing
literature (Alcaraz-Ibafiez et al., 2020); however, the initial model was mainly conceptualized
using studies including only adult and adolescent girls. The greater explanatory power of this
model in girls suggests that other mechanisms, such as muscularity-related variables, may
contribute to the development and maintenance of compulsive exercise in boys. As in previous
studies, (Dion et al., 2015, 2016), there was a trend in our sample toward female wishing to lose
weight and male wishing to gain muscle mass. Indeed, this notion is supported by the growing
literature on muscle dysmorphia, characterized by a preoccupation over one’s muscularity, which
is more prevalent in adult and adolescent males (Ganson et al., 2023; Mitchison et al., 2022) and
is frequently linked to eating disorder symptoms in men (Badenes-Ribera et al., 2019; Bégin et
al., 2019). Moreover, compulsive exercise has been identified as a core component of muscle
dysmorphia (Pope et al., 1997; Martenstyn et al, 2021). Therefore, a modified maintenance
model including muscle dysmorphia could predict compulsive exercise more accurately in
adolescent boys.

This study has several limitations that must be highlighted. First, many sports disciplines
were underrepresented; therefore, there may be additional predictive factors for specific disciplines
or types of sports (team vs. individual, aesthetic vs. strength based). Also, the data were based

exclusively on self-reports, which may have introduced bias related to social pressure, stigma,
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selective recall, and limited introspection capacity. In addition, the questionnaire used to
investigate body image investment in sport was created by the research team and its psychometric
qualities have not been tested in independent samples. Finally, the cross-sectional nature of this
study precludes investigation of causal associations among body image concerns, psychological
and personality traits, and compulsive exercise; it also limits the generalizability of our results and
conclusions. Longitudinal studies, studies including specific types of sports, a structured interview
for compulsive exercise, and examination of a modified model for boys, are needed to address

these limitations.

Clinical Implications
These results underscore the need for adolescent athletes’ parents, teachers, and coaches to be
aware of compulsive exercise risk and be informed about detection and prevention strategies
(Conviser et al., 2018). Particular attention should be paid to the screening of athletes who seek
thinness, attach great importance to body image in their sport, are perfectionists, and (or) are
particularly rigorous and disciplined in training and everyday life. Emphasis on long-term
development models for young athletes focusing on healthy development and a balanced lifestyle
rather than weight control and performance may protect against eating disorders and compulsive

exercise (for example, Sport for life; Higgs et al., 2019).

Conclusions
To our knowledge, this is the first study to explore predictive factors of compulsive exercise among
adolescent athletes using the maintenance model proposed by Meyer et al. (2011). Our findings

partially support the relevance of this model framework for the study of compulsive exercise
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among adolescent athletes, especially girls. Our findings suggest that compulsive exercise is
explained mainly by the drive for thinness, perfectionism, and body image investment in sport in

both boys and girls as well as by asceticism and bulimia symptoms (negatively) in girls.



405
406
407
408
409
410
411
412
413
414
415
416
417
418
419
420
421
422
423
424
425
426
427

428
429
430

431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448

19
COMPULSIVE EXERCISE IN ADOLESCENT ATHLETES

References

Alcaraz-Ibafiez, M., Paterna, A., Sicilia, A., & Griffiths, M. D. (2020). Morbid exercise
behaviour and eating disorders: a meta-analysis. Journal of Behavioral Addictions, 9(2),
206—224. https://doi.org/10.1556/2006.2020.00027

Antoniak, K., Tucker, C., Rizzone, K., Wren, T. A. L., Edison, B., & Liu, M. (2022). Athlete
identity and mental health of student athletes during covid-19. International Journal of
Environmental Research and Public Health, 19(24).
https://doi.org/10.3390/ijerph192417062

Baceviciene, M., & Jankauskiene, R. (2020). Associations between Body Appreciation and
Disordered Eating in a Large Sample of Adolescents. Nutrients, 12(3), 752.
https://doi.org/10.3390/nul12030752

Badenes-Ribera, L., Rubio-Aparicio, M., Sdnchez-Meca, J., Fabris, M. A., & Longobardi, C.
(2019). The association between muscle dysmorphia and eating disorder

symptomatology: a systematic review and meta-analysis. Journal of Behavioral
Addictions, 8(3), 351-371. https://doi.org/10.1556/2006.8.2019.44

Bell, H. S., Donovan, C. L., & Ramme, R. (2016). Is athletic really ideal? an examination of the
mediating role of body dissatisfaction in predicting disordered eating and compulsive
exercise. Eating Behaviors, 21, 24-29. https://doi.org/10.1016/j.eatbeh.2015.12.012

Bégin, C., Turcotte, O., & Rodrigue, C. (2019). Psychosocial factors underlying symptoms of
muscle dysmorphia in a non-clinical sample of men. Psychiatry research, 272, 319-325.
https://doi.org/10.1016/j.psychres.2018.12.120

Bratland-Sanda, S., Mathisen, T. F., Sundgot-Borgen, J., & Rosenvinge, J. H. (2019). Defining
compulsive exercise in eating disorders: Acknowledging the exercise paradox and
exercise obsessions. Journal of Eating Disorders, 7(1), 1-3. https://d0i:10.1186/s40337-
019-0238-2

Bratland-Sanda, S., Schmidt, S. K., Reinboth, M. S., & Vrabel, K. A. (2022). Under pressure to
exercise: a cross-sectional study of characteristics and predictors of compulsive exercise
in early adolescents. Journal of Eating Disorders, 10(1). https://doi.org/10.1186/s40337-
022-00686-8

Brown, K. A., Dewoolkar, A. V., Baker, N., & Dodich, C. (2017). The female athlete triad:
special considerations for adolescent female athletes. Translational pediatrics, 6(3), 144—
149. https://doi.org/10.21037/tp.2017.04.04

Buckley, G. L., Hall, L. E., Lassemillante, A. M., & Belski, R. (2021). Disordered eating & body
image of current and former athletes in a pandemic; a convergent mixed methods study -

What can we learn from COVID-19 to support athletes through transitions?. Journal of
eating disorders, 9(1), 73. https://doi.org/10.1186/s40337-021-00427-3


https://doi.org/10.1556/2006.2020.00027
https://doi.org/10.3390/ijerph192417062
https://doi.org/10.3390/nu12030752
https://doi.org/10.1016/j.eatbeh.2015.12.012
https://doi:10.1186/s40337-%09019-0238-2
https://doi:10.1186/s40337-%09019-0238-2
https://doi.org/10.1186/s40337-
https://doi.org/10.1186/s40337-

449
450
451

452
453
454
455

456
457

458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489

20
COMPULSIVE EXERCISE IN ADOLESCENT ATHLETES

Carmack, M. A., & Martens, R. (1979). Measuring Commitment to Running: A Survey of
Runners' Attitudes and Mental States, Journal of Sport Psychology, 1(1), 25-42.
https://doi.org/10.1123/jsp.1.1.25

Chapa, D. A. N., Johnson, S. N., Richson, B. N., Bjorlie, K., Won, Y. Q., Nelson, S. V., Ayres,
J., Jun, D., Forbush, K. T., Christensen, K. A., & Perko, V. L. (2022). Eating-disorder
psychopathology in female athletes and non-athletes: A meta-analysis. The International
Jjournal of eating disorders, 55(7), 861-885. https://doi.org/10.1002/eat.23748

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd Ed.).
Routledge.

Conviser, J. H., Schlitzer Tierney, A., & Nickols, R. (2018). Assessment of athletes with eating
disorders: Essentials for best practice. Journal of Clinical Sport Psychology, 12(4),
480-494. https://doi :10.1123/jcsp.2018-0012

Cresswell, C., Watson, H. J., Jones, E., Howell, J. A., & Egan, S. J. (2022). The role of
compulsive exercise in the relationship between perfectionism and eating disorder
pathology in underweight adolescents with eating disorders. Eating Behaviors, 47.
https://doi.org/10.1016/j.eatbeh.2022.101683

Cunningham, M. L., Pinkus, R. T., Lavender, J. M., Rodgers, R. F., Mitchison, D., Trompeter,
N., Ganson, K. T., Nagata, J. M., Szabo, M., Murray, S. B., & Griffiths, S. (2022). The
‘not-so-healthy’ appearance pursuit? disentangling unique associations of female drive
for toned muscularity with disordered eating and compulsive exercise. Body Image, 42,
276-286. https://doi.org/10.1016/j.bodyim.2022.06.0027

De Souza, M.J, Koltun, J., Southmayd, E.A., & Aurigemma, N.C. (2019). The Female Athlete
Triad. In Forsyth, J. J., & Roberts, C.-M. (Eds.), The exercising female: science and its
application. Routledge.

Dion, J., Blackburn, M.-E., Auclair, J., Laberge, L., Veillette, S., Gaudreault, M., Vachon, P.,
Perron, M., & Touchette Evelyne. (2015). Development and aetiology of body

dissatisfaction in adolescent boys and girls. International Journal of Adolescence and
Youth, 20(2), 151-166. https://doi.org/10.1080/02673843.2014.985320

Dion, J., Hains, J., Vachon, P., Plouffe, J., Laberge, L., Perron, M., McDuff, P., Kalinova, E., &
Leone, M. (2016). Correlates of body dissatisfaction in children. The Journal of
Pediatrics, 171, 202-207. https://doi.org/10.1016/j.jpeds.2015.12.045

Egan, S. J., Bodill, K., Watson, H. J., Valentine, E., Shu, C., & Hagger, M. S. (2017).
Compulsive exercise as a mediator between clinical perfectionism and eating pathology.
Eating Behaviors, 24, 11-16. https://doi.org/10.1016/j.eatbeh.2016.11.001


https://doi.org/10.1123/jsp.1.1.25
https://doi%C2%A0:10.1123/jcsp.2018-0012
https://doi.org/10.1016/j.eatbeh.2022.101683
https://doi.org/10.1016/j.bodyim.2022.06.0027
https://doi.org/10.1080/02673843.2014.985320
https://doi.org/10.1016/j.jpeds.2015.12.045
https://doi.org/10.1016/j.eatbeh.2016.11.001

490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535

21
COMPULSIVE EXERCISE IN ADOLESCENT ATHLETES

Espelage, D. L., Mazzeo, S. E., Aggen, S. H., Quittner, A. L., Sherman, R., & Thompson, R.
(2003). Examining the construct validity of the Eating Disorder Inventory. Psychological
Assessment, 15(1), 71-80. https://doi:10.1037/1040-3590.15.1.71

Faul, F., Erdfelder, E., Lang, A. G., & Buchner, A. (2007). G*Power 3: a flexible statistical
power analysis program for the social, behavioral, and biomedical sciences. Behavior
research methods, 39(2), 175—191. https://doi.org/10.3758/bf03193146

Field, A. P. (2009). Discovering statistics using SPSS: (and sex, drugs and rock 'n' roll) (3rd Ed).
SAGE Publications.

Foa, E. B., Huppert, J. D., Leiberg, S., Langner, R., Kichic, R., Hajcak, G., & Salkovskis, P. M.
(2002). The Obsessive-Compulsive Inventory: Development and validation of a short
version. Psychological Assessment, 14(4), 485-496. https://doi:10.1037/1040-
3590.14.4.485

Ganson, K. T., Hallward, L., Cunningham, M. L., Rodgers, R. F., Murray, S. B., & Nagata, J. M.
(2023). Muscle dysmorphia symptomatology among a national sample of canadian

adolescents and young adults. Body Image, 44, 178—186.
https://doi.org/10.1016/j.bodyim.2023.01.001

Gardner, D. M. (1991). EDI 2: Eating Disorder Inventory-2. Professional manual. Psychological
Assessment Resources.

Garner DM (2004). Eating disorder Inventory-3. Professional Manual. Psychological
Assessment Resources, Inc. (PAR).

Gomez-Baya, D., Mendoza, R., Matos, M. G. D., & Tomico, A. (2019). Sport participation, body
satisfaction and depressive symptoms in adolescence: A moderated-mediation analysis of
gender differences. European Journal of Developmental Psychology, 16(2), 183-197.
https://doi.org/10.1080/17405629.2017.1364988

Goodwin, H., Haycraft, E., & Meyer, C. (2016). Disordered eating, compulsive exercise, and
sport participation in a UK adolescent sample: Disordered eating and adolescent sport.
European Eating Disorders Review, 24(4), 304-309. https://doi:10.1002/erv.2441

Goodwin, H., Haycraft, E., Willis, A.-M., & Meyer, C. (2011a). Compulsive exercise: The role
of personality, psychological morbidity, and disordered eating. International Journal of
Eating Disorders, 44(7), 655-660. https://doi:10.1002/eat.20902

Goodwin, H., Haycraft, E., Taranis, L., & Meyer, C. (2011b). Psychometric evaluation of the
Compulsive Exercise Test (CET) in an adolescent population: Links with eating
psychopathology. European Eating Disorders Review, 19(3), 269-279.
https://doi:10.1002/erv.1109

Hanna, D., & Dempster, M. (2012). Psychology statistics for dummies. John Wiley & Sons.


https://doi:10.1037/1040-3590.15.1.71
https://doi.org/10.3758/bf03193146
https://doi:10.1037/1040-%093590.14.4.485
https://doi:10.1037/1040-%093590.14.4.485
https://doi.org/10.1016/j.bodyim.2023.01.001
https://doi.org/10.1080/17405629.2017.1364988
https://doi:10.1002/erv.2441
https://doi:10.1002/eat.20902
https://doi:10.1002/erv.1109

536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573

574
575
576

577
578
579

22
COMPULSIVE EXERCISE IN ADOLESCENT ATHLETES

Higgs, C., Way, R., Harber, V., Jurbala, P., Balyi, I., Carey, A., Trono, C., Mitchell, D., Grove,
J., & Laing, T. (2019). Sport for Life—Long-Term Athlete Development Resource Paper
3.0. https://sportforlife.ca/wp-content/uploads/2019/06/Long-Term-Development-in-
Sport-and-Physical-Activity-3.0.pdf

Holland, G., & Tiggemann, M. (2016). “Strong beats skinny every time”: Disordered  eating
and compulsive exercise in women who post fitspiration on Instagram. International
Journal of Eating Disorders, 50(1), 76-79. https://doi.org/10.1002/eat.22559

Holland, L. A., Brown, T. A., & Keel, P. K. (2014). Defining features of unhealthy exercise
associated with disordered eating and eating disorder diagnoses. Psychology of Sport and
Exercise, 15(1), 116-123. https://doi.org/10.1016/j.psychsport.2013.10.005

IBM Corp. Released 2020. IBM SPSS Statistics for Windows, Version 27.0. Armonk, NY: IBM
Corp.

Jankauskiene, R., & Baceviciene, M. (2019). Body image and disturbed eating attitudes and
behaviors in sport-involved adolescents: The role of gender and sport characteristics.
Nutrients, 11(12), 3061. https://doi : 10.3390/nul1123061

Joy, E., Kussman, A., & Nattiv, A. (2016). 2016 update on eating disorders in athletes: A
comprehensive narrative review with a focus on clinical assessment and management.
British Journal of Sports Medicine, 50(3), 154-162. https://doi :10.1136/bjsports-2015-
095735

Kroenke, K., Spitzer, R. L., Janet B. W. Williams, Monahan, P. O., & Lowe, B. (2007). Anxiety
disorders in primary care: Prevalence, impairment, comorbidity, and detection.
Annals of Internal Medicine, 146(5), 317-325. https://doi.org/10.7326/0003-4819-146-5-
200703060-00004

Kroenke, K., Spitzer, R. L., & Williams, J. B. W. (2003). The Patient Health Questionnaire-2:
Validity of a two-item depression screener. Medical Care, 41, 1284-1292.
https://doi:10.1097/01.MLR.0000093487.78664.3C

Levallius, J., Collin, C., & Birgegard, A. (2017). Now you see it, Now you don’t: compulsive
exercise in adolescents with an eating disorder. Journal of Eating Disorders, 5(9).
https://doi.org/10.1186/s40337-016-0129-8

Lichtenstein, M. B., Hinze, C. J., Emborg, B., Thomsen, F., & Hemmingsen, S. D. (2017).
Compulsive exercise: links, risks and challenges faced. Psychology research and
behavior management, 10, 85-95. https://doi.org/10.2147/PRBM.S113093

Lucibello, K. M., Sabiston, C. M., Pila, E., & Arbour-Nicitopoulos, K. (2023). An integrative
model of weight stigma, body image, and physical activity in adolescents. Body
Image, 45, 1-10. https://doi.org/10.1016/j.bodyim.2023.01.003


https://sportforlife.ca/wp-content/uploads/2019/06/Long-Term-Development-in-%09Sport-and-Physical-Activity-3.0.pdf
https://sportforlife.ca/wp-content/uploads/2019/06/Long-Term-Development-in-%09Sport-and-Physical-Activity-3.0.pdf
https://doi.org/10.1002/eat.22559
https://doi.org/10.1016/j.psychsport.2013.10.005
https://d.docs.live.net/bd632cd90c31ed43/Bureau/Postdoctorat%20UQAC/Projets%20d'articles/Article%20Martine/R%C3%A9vision%20juillet%202023/%20https:/doi%C2%A0:%2010.3390/nu11123061
https://doi.org/10.1136/bjsports-2015-095735
https://doi.org/10.1136/bjsports-2015-095735
https://doi.org/10.7326/0003-4819-146-5-%09200703060-00004
https://doi.org/10.7326/0003-4819-146-5-%09200703060-00004
https://doi:10.1097/01.MLR.0000093487.78664.3C
https://doi.org/10.1186/s40337-016-0129-8
https://doi.org/10.2147/PRBM.S113093
https://doi.org/10.1016/j.bodyim.2023.01.003

580
581
582

583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608

609
610
611
612
613
614
615
616
617
618
619

620
621
622
623
624

23
COMPULSIVE EXERCISE IN ADOLESCENT ATHLETES

Martenstyn, J. A., Touyz, S., & Maguire, S. (2021). Treatment of compulsive exercise in eating
disorders and muscle dysmorphia: protocol for a systematic review. Journal of eating
disorders, 9(1), 19. https://doi.org/10.1186/s40337-021-00375-y

Martinsen, M., & Sundgot-Borgen, J. (2013). Higher prevalence of eating disorders among
adolescent elite athletes than controls. Medicine & Science in Sports & Exercise, 45(6),
1188-1197. https://doi : 10.1249/MSS.0b013e318281a939

Meneguzzo, P., Dal Brun, D., Cazzola, C., Pillan, A., Bonello, E., & Todisco, P. (2022).
Compulsive exercise in eating disorders: validation of the italian scale and evaluation of

its relationships with body image concerns and quality of life. Eating Behaviors, 47.
https://doi.org/10.1016/j.eatbeh.2022.101675

McLaughlin, K. A., & King, K. (2015). Developmental trajectories of anxiety and depression in
early adolescence. Journal of Abnormal Child Psychology, 43(2), 311-323.
https://doi.org/10.1007/s10802-014-9898-1

Meyer, C., Plateau, C. R., Taranis, L., Brewin, N., Wales, J., & Arcelus, J. (2016). The
Compulsive Exercise Test: Confirmatory factor analysis and links with eating
psychopathology among women with clinical eating disorders. Journal of Eating
Disorders, 4(1), 1-9. https://doi:10.1186/s40337-016-0113-3

Meyer, C., Taranis, L., Goodwin, H., & Haycraft, E. (2011). Compulsive exercise and eating
disorders. European Eating Disorders Review, 19(3), 174-189.
https://doi:10.1002/erv.1122

Mitchison, D., Mond, J., Griffiths, S., Hay, P., Nagata, J. M., Bussey, K., Trompeter, N.,
Lonergan, A., & Murray, S. B. (2022). Prevalence of muscle dysmorphia in adolescents:
findings from the everybody study. Psychological Medicine, 52(14), 3142-3149.
https://doi.org/10.1017/S0033291720005206

Nattiv, A., De Souza, M. J., Koltun, K. J., Misra, M., Kussman, A., Williams, N. 1., Barrack, M.
T., Kraus, E., Joy, E., & Fredericson, M. (2021). The Male Athlete Triad-A Consensus
Statement From the Female and Male Athlete Triad Coalition Part 1: Definition and
Scientific Basis. Clinical journal of sport medicine : official journal of the Canadian
Academy of Sport Medicine, 31(4), 345-353.
https://doi.org/10.1097/JSM.0000000000000946

Noetel, M., Miscovic-Wheatley, J., Crosby, R. D., Hay, P., Madden, S., & Touyz, S. (2016). A
clinical profile of compulsive exercise in adolescent inpatients with anorexia nervosa.
Journal of Eating Disorders, 4(1). https://doi.org/10.1186/s40337-016-0090-6

Plateau, C. R., Shanmugam, V., Duckham, R. L., Goodwin, H., Jowett, S., Brooke-Wavell, K. S.
F., Laybourne, A., Arcelus, J., & Meyer, C. (2014). Use of the Compulsive Exercise Test

with athletes: Norms and links with eating psychopathology. Journal of Applied Sport
Psychology, 26(3), 287-301. https://doi:10.1080/10413200.2013.867911


https://doi.org/10.1249/MSS.0b013e318281a939
https://doi.org/10.1016/j.eatbeh.2022.101675
https://doi.org/10.1007/s10802-014-9898-1
https://doi:10.1002/erv.1122
https://doi.org/10.1017/S0033291720005206
https://doi.org/10.1186/s40337-016-0090-6
https://doi:10.1080/10413200.2013.867911

625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644

645
646
647
648
649
650
651
652
653
654
655
656
657
658
659
660
661
662
663
664
665
666
667
668
669
670

24
COMPULSIVE EXERCISE IN ADOLESCENT ATHLETES

Pope, H. G., Jr, Gruber, A. J., Choi, P., Olivardia, R., & Phillips, K. A. (1997). Muscle
dysmorphia. An underrecognized form of body dysmorphic
disorder. Psychosomatics, 38(6), 548—557. https://doi.org/10.1016/S0033-
3182(97)71400-2

Pustivsek, S., Hadzi¢, V., Dervisevié, E., & Carruthers, J. (2019). Risk for eating disorders and
body composition among adolescent female and male athletes and non-athlete controls.
International Journal of Adolescent Medicine and Health, 32(4).
https://doi:10.1515/ijamh-2017-0190

Quittner, A. L., Abbott, J., Georgiopoulos, A. M., Goldbeck, L., Smith, B., Hempstead, S. E.,
Marshall, B., Sabadosa, K. A., & Elborn, S. (2016). International Committee on Mental
Health in Cystic Fibrosis: Cystic Fibrosis Foundation and European Cystic Fibrosis
Society consensus statements for screening and treating depression and anxiety. Thorax,
71(1), 26-34. https://doi:10.1136/thoraxjnl-2015-207488

Scharmer, C., Gorrell, S., Schaumberg, K., & Anderson, D. (2020a). Compulsive exercise or
exercise dependence? Clarifying conceptualizations of exercise in the context of eating
disorder pathology. Psychology of Sport and Exercise, 46, 101586.
https://doi :10.1016/j.psychsport.2019.101586

Scharmer, C., Martinez, K., Gorrell, S., Reilly, E. E., Donahue, J. M., Anderson, D. A. (2020b).
Eating disorder pathology and compulsive exercise during the COVID-19 public health
emergency: Examining risk associated with COVID-19 anxiety and intolerance of
uncertainty. International Journal of Eating Disorders, 53(12), 2049-2054.
https://doi.org/10.1002/eat.23395

Schlelg, S., Maier, J., Meule, A., & Voderholzer, U. (2020). Eating disorders in times of the
COVID-19 pandemic—Results from an online survey of patients with anorexia nervosa.
International Journal of Eating Disorders, 53(11), 1791-1800.
https://doi.org/10.1002/eat.23374

Shroff, H., Reba, L., Thornton, L. M., Tozzi, F., Klump, K. L., Berrettini, W. H., Brandt, H.,
Crawford, S., Crow, S., Fichter, M. M., Goldman, D., Halmi, K. A., Johnson, C., Kaplan,
A. S., Keel, P., LaVia, M., Mitchell, J., Rotondo, A., Strober, M., ... Bulik, C. M.
(2006). Features associated with excessive exercise in women with eating disorders.
International Journal of Eating Disorders, 39(6), 454-461. https://doi:10.1002/eat.20247

Spitzer, R. L., Kroenke, K., Williams, J. B. W., & Lowe, B. (2006). A brief measure for
assessing generalized anxiety disorder: The GAD-7. Archives of Internal Medicine,
166(10), 1092. https://doi:10.1001/archinte.166.10.1092

Symons Downs, D., MacIntyre, R. 1., & Heron, K. E. (2019). Exercise addiction and
dependence. In M. H. Anshel, S. J. Petruzzello, & E. E. Labbé (Eds.), APA handbook of
sport and exercise psychology: Vol.2. Exercise psychology (589-604). https://doi :
10.1037/0000124-030


https://doi.org/10.1016/S0033-
https://doi.org/10.1016/S0033-
https://doi.org/10.1515/ijamh-2017-0190
https://doi:10.1136/thoraxjnl-2015-207488
https://d.docs.live.net/bd632cd90c31ed43/Bureau/Postdoctorat%20UQAC/Projets%20d'articles/Article%20Martine/R%C3%A9vision%20juillet%202023/%09%09%09%09%09https:/doi%C2%A0:10.1016/j.psychsport.2019.101586
https://d.docs.live.net/bd632cd90c31ed43/Bureau/Postdoctorat%20UQAC/Projets%20d'articles/Article%20Martine/R%C3%A9vision%20juillet%202023/%09%09%09%09%09https:/doi%C2%A0:10.1016/j.psychsport.2019.101586
https://doi.org/10.1002/eat.23395
https://doi.org/10.1002/eat.23374
https://doi:10.1002/eat.20247
https://doi:10.1001/archinte.166.10.1092

671
672
673
674
675
676
677
678
679
680
681
682
683
684
685
686
687
688
689
690
691
692

693

694

695

25
COMPULSIVE EXERCISE IN ADOLESCENT ATHLETES

Taranis, L., & Meyer, C. (2011). Associations between specific components of compulsive
exercise and eating-disordered cognitions and behaviors among young women.
International Journal of Eating Disorders, 44(5), 452-458.
https://doi.org/10.1002/eat.20838

Taranis, L., Touyz, S., & Meyer, C. (2011). Disordered eating and exercise: Development and
preliminary validation of the compulsive exercise test (CET). European Eating Disorders
Review, 19(3), 256-268. https://doi:10.1002/erv.1108

Vallerand, R. J. (1989). Vers une méthodologie de validation trans-culturelle de questionnaires
psychologiques: Implications pour la recherche en langue frangaise. Canadian

Psychology/Psychologie Canadienne, 30, 662-680. doi : 10.1037/h0079856

Voelker, D. K., Gould, D., & Reel, J. J. (2014). Prevalence and correlates of disordered eating in
female figure skaters. Psychology of Sport and Exercise, 15(6), 696-704.
https://doi:10.1016/j.psychsport.2013.12.002

Zermatten, A., Van der Linden, M., Jermann, F., & Ceschi, G. (2006). Validation of a French
version of the Obsessive—Compulsive Inventory-Revised in a non-clinical sample.
European Review of Applied Psychology, 56(3), 151-155.
https://doi:10.1016/j.erap.2005.07.003


https://doi.org/10.1002/eat.20838
https://doi:10.1002/erv.1108
https://doi:10.1016/j.psychsport.2013.12.002
https://doi:10.1016/j.erap.2005.07.003

696
697
698

699
700
701
702
703
704
705
706

707

26
COMPULSIVE EXERCISE IN ADOLESCENT ATHLETES

Data Availability Statement
Due to ethical constraints, data cannot be made openly accessible, but are available upon
request from the corresponding author.
Authors Contribution
All conditions for authorship recommended by the ICMJE (a, b, c, and d) are met by each
author.
Acknowledgments

The authors would like to thank Enago (www.enago.com) for the English language

review.


http://www.enago.com/

Table 1

Means, Standard Deviations, and Group Comparisons

Range Mean (SD)/Median Median Comparisons
Variables Girls Boys n U p ES
CET total score 0-25 10.66 (3.45) 10.61 9.63(3.81) 9.68 469 30826 <.01** 0.15
EDI-2 Drive for thinness ~ 0-21  4.28 (4.88) 3 2.29 (2.20) 2 489 34 059 <.01** 0.17
EDI-2 Bulimia 0-21 1.17 (2.22) 0 1.06 (2.01) 0 489 28 859 .82 0.01
EDI-2 Int. awareness 0-30  3.23(3.42) 2 2.43(2.92) 2 483 32221 <.01** 0.14
EDI-2 Perfectionism 0-18  4.19(3.95) 3 4.35(3.92) 3 485 27219 .56 0.03
EDI-2 Asceticism 0-24  2.25(2.95) 1 2.46 (2.78) 2 483 25660 13 0.07
GAD-7 0-21  4.96 (4.32) 4 3.09 (3.59) 2 473 34 877 <.01** 0.26
PHQ-2 0-6 1.11 (1.31) 1 0.81 (1.13) 0 473 30 540 <.0I** 0.13
OCI-R Obsessing 0-4 0.61 (0.73) 33 0.52(0.76) .33 472 29636 .03* 0.10
Body image inv. insport  0-16  5.88 (3.07) 6 5.09 (3.31) 5 473 30672 <.0I** 0.12

Note. Higher scores are more problematic in all scales. ES = effect size (r) was calculated as follows: z/ Y N. CET =

Compulsive Exercise Test; EDI-2 = Eating Disorder Inventory-2 subscales; GAD-7 = seven-item version of the
Generalized Anxiety Disorder scale; PHQ-2 = two-item version of the Patient Health Questionnaire; OCI-R =

Obsessing scale of the Obsessive-Compulsive Inventory — Revised.

*p<.05. **p<.01.

Table 2

Spearman’s Correlations

Girls (n = 255)

1 2 3 4 5 6 7 8 9 10

1. CET A3%% 10 27%F 39%F 46*kx 27F* QD% DY¥Ek 30k

2. EDI-2 Drive for thinness 21%%* 25%*% 3%k 33wk AQwE DIk E 24kx PSkE 4Q**

3. EDI-2 Bulimia .06 -.81 30%* 0 3 ¥k 0%k 22%* [8%*  DQ**
§ 4. EDI-2 Int. awareness .07 A3 5%k 40%*%  44%F ASkx 3RIF 3Bkx
E 5. EDI-2 Perfectionism 36** .08 16* .08 S5k 30%* 1 8%F*F  2T7** 35%*
z 6 EDI-2 Asceticism 23%% 08 26%*%  26%*  30%* 27F% 41¥% 4%
R | 7. GAD-7 20%*  14% 07 36**  24%% D5k 53k D9

8. PHQ-2 23%*%  14%* 06 34%%  23%% pp¥k 5Dk 20%*

9. OCI-R Obsessing A2 18** 08 35k 18%*F 21k 54%x SPk*

10. Body image inv. in sport 3%k 22%% 08 -01  26%%  18*  32%*  30**  D0**

Note. For all scales, higher scores are more problematic. CET = Compulsive Exercise Test; EDI-2 = Eating Disorder
Inventory-2 subscales; GAD-7 = seven-item version of the Generalized Anxiety Disorder scale; PHQ-2 = two-item version of
the Patient Health Questionnaire; OCI-R = Obsessing scale of the Obsessive-Compulsive Inventory — Revised.




Table 3

Multiple Regression Analysis Results for Compulsive Exercise in Girls

B Beta ¢ p
(Constant) 7.93 19.34 <.01**
EDI-2 Drive for thinness 24 34 490 <.01**
EDI-2 Bulimia -23 -.14 -2.63 01%*
EDI-2 Int. awareness -.05 -.05 =73 46
EDI-2 Perfectionism 12 14 2.11 .04%*
EDI-2 Ascetism .19 .16 2.20 .03*
GAD-7 .056 .070 945 .346
PHQ-2 .071 .027 402 .688
OCI-R Obsessing -.009 -.002 -.028 978

Body image inv. in sport 151 134 2.015 .045%*

n=245; Adjusted R’ = 0.33; F(4, 241) = 31.23.
*0<.05. **p <.01.

Table 4

Multiple Regression Analysis Results for Compulsive Exercise in Boys

B Beta t p
(Constant) 6.35 13.06 <.01**
EDI-2 Drive for thinness 32 .19 2.87 <.01**
EDI-2 Bulimia -.15 -.07 -1.05 .30
EDI-2 Int. awareness .06 .05 .64 52
EDI-2 Perfectionism 18 .19 2.78 <.01**
EDI-2 Ascetism .08 .06 .83 41
GAD-7 .09 .08 .88 38
PHQ-2 .03 .01 A1 91
OCI-R Obsessing -.30 -.06 =75 46
Body image inv. in sport 27 24 3.45 <.01%**

n=210; Adjusted R’ = 0.20; F(3, 207) = 18.56.
*p<.05. *¥*p < .01.



Figure 1

Distribution of sports disciplines among the sample
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