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This article focuses on two popular sports that can put male athletes at risk of
developing an eating disorder: bodybuilding and running. Bodybuilders concentrate
on gaining muscle mass and runners on leaning body mass. Based on the transcontextual model of motivation, this study aimed to better understand the psychological mechanisms underlying eating disorders in these athletes. In all, 272 male
bodybuilders and 217 male runners completed measures of sport motivation, theory
of planned behavior variables (i.e., attitude, subjective norm, perceived behavioral
control, and intention to gain muscle mass/lean body mass), and eating disorders
(dieting, control, and bulimia behaviors). The results revealed satisfactory ﬁt indices
for both samples. Autonomous and controlled motivations for sport were positively
directly and indirectly related to eating disorders in these athletes. This motivational
mechanism needs more in-depth investigation, and motivational proﬁles might help
distinguish athletes with and without eating disorders.
Keywords: eating disorders, male athletes, self-determination theory,
theory of planned behavior

Various sports have been associated with the risk of developing an eating
disorder, including aesthetic sports (e.g., bodybuilding), endurance sports
(e.g., running), sports with vertical movements (e.g., climbing), and weight
category sports (e.g., wrestling) (e.g., Dosil, 2008). This article focuses on
bodybuilding and running, two sports popular among male athletes, who are,
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thus, at risk of an eating disorder (e.g., Chapman & Woodman, 2016; Devrim,
Bilgic, & Hongu, 2018; Harris & Peterson, 2020). Bodybuilders focus on gaining
muscle mass, whereas runners focus on leaning body mass (e.g., Murray et al.,
2012; Olivardia, Pope, & Hudson, 2000). The purpose of this study was to gain
deeper insight into the psychological mechanisms underlying eating disorders in
male bodybuilders and runners from the perspective of the trans-contextual model
of motivation (TCM) of Hagger and Chatsizarantis (2009), which integrates the
self-determination theory (SDT; Deci & Ryan, 2000) and the theory of planned
behavior (TPB; Ajzen & Madden, 1986).

Eating Disorders in Male Bodybuilders and Runners
Eating disorders refer to problematic eating behaviors that have been described in
the Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
(APA, 2013): anorexia nervosa (typical), restrictive food intake, bulimia nervosa
(typical), binge eating disorder, other speciﬁed feeding or eating disorders
(atypical anorexia nervosa, bulimia nervosa and binge eating disorder, purging,
and night eating syndrome), rumination, and unspeciﬁed feeding or eating
disorders.
Petrie and Greenleaf (2007) developed a theoretical model of eating disorders for athletes, and Tylka (2011) developed a quadripartite inﬂuence model
of eating disorders for men. According to these authors, sociocultural factors
(e.g., friends, family, partners, and media) combined with sports-related pressures (e.g., competitiveness and training regimens) or the internalization of an
ideal physique may provoke body dissatisfaction, which in turn, may lead to
eating disorders.
The studies on eating disorders in sport have mostly focused on female
athletes (e.g., Ashley, Smith, Robinson, & Richardson, 1996; de Oliveira et al.,
2017; Plateau, Arcelus, Leung, & Meyer, 2017), showing that female bodybuilders
(e.g., Goldﬁeld, 2009; Steele, Pope, & Kanayama, 2019) and runners (e.g., Quinn
& Robinson, 2020; Sundgot-Borgen, 1993) are, indeed, at risk. Some studies have
also shown similarities between females pursuing hyper-muscularity and females
with anorexia nervosa (e.g., Goldﬁeld, 2009; Murray, Rieger, Touyz, & De la
Garza García, 2010). Although less prevalent, eating disorders in male athletes
have also been reported (e.g., Harris & Peterson, 2020), and the study of SundgotBorgen (1999) showed that 20% of female athletes and 8% of male athletes are at
risk of developing one. Male athletes may develop the same eating disorders as
female athletes (e.g., Sundgot-Borgen, 1993), but they have also shown speciﬁc
disorders related to, for example, the drive for muscularity (e.g., Chapman &
Woodman, 2016; Fabris, Longobardi, Prino, & Settanni, 2018).
Bodybuilding and running are very popular among males (e.g., Chapman &
Woodman, 2016; Devrim, Bilgic, & Hongu, 2018; Harris & Peterson, 2020).
Both are individual sports that can be practiced freely without time constraints or
dependence on others. They are low cost at the amateur and competitive levels
and offer men a way to appear more attractive and afﬁrm their masculinity
(e.g., Çarpar & Şavran, 2019; Stempień, 2015). Nevertheless, they present some
differences. In bodybuilding, which is gaining in popularity, athletes train
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regularly to gain muscle volume and maintain muscle deﬁnition (e.g., Kinnunen
& Vallet, 2018). In running, which is one of the most popular leisure sports
(e.g., Stempień, 2015), thinness is an advantage for performance (e.g., Sudi
et al., 2004). Thus, male bodybuilders and runners pursue different physical
goals: gaining muscle mass and leaning body mass, respectively (e.g., Murray
et al., 2012; Olivardia et al., 2000). Both these physical goals can lead to deviant
behaviors, such as when excessive exercise disrupts work (i.e., less investment,
reorientation) and social functioning (i.e., social isolation). Moreover, they
may lead to disordered eating behavior (e.g., Murray et al., 2012; Olivardia
et al., 2000).
Male bodybuilders have a proﬁle similar to that of men with eating disorders
(e.g., Mangweth et al., 2001; Murray et al., 2012). They exhibit obsessional
preoccupations with body image because they have taken the cultural standards of
bodily perfection to the extreme (i.e., bodybuilders are phobic about not having
enough muscle, whereas individuals with eating disorders are fat-phobic), and they
are generally more obsessional, perfectionistic, anhedonic, and pathologically
narcissistic than the general population. They also display abnormal eating
behaviors like food restriction, excessive exercise, and steroid use in pursuit of
their goals (e.g., Chaba, d’Arripe-Longueville, Lentillon-Kaestner, & MériauxScofﬁer 2018; Davis & Scott-Robertson, 2000).
Numerous studies on male bodybuilders have focused on muscle dysmorphia
(e.g., Fabris et al., 2018; Palazón-Bru et al., 2018). This pathology is present when
individuals perceive themselves as small and weak (e.g., Pope, Katz, & Hudson,
1993; Pope, Gruber, Choi, Olivardia, & Phillips, 1997). Muscle dysmorphia is
ofﬁcially classiﬁed as a subtype of the obsessive mental disorders and body
dysmorphic disorders (Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition; APA, 2013). However, muscle dysmorphia was originally called
“reverse anorexia” (e.g., Pope, Katz, & Hudson, 1993), and some authors consider
it an eating disorder based on the many similarities between the two (e.g., Murray
et al., 2012; Nieuwoudt, Zhou, Coutts, & Booker, 2015). In parallel, running has
regularly been linked to the development of eating disorders (e.g., Harris &
Peterson, 2020; Murray et al., 2010; Murray et al., 2012) with runners vulnerable
to an atypical form of anorexia nervosa (e.g., Murray et al., 2010; Murray et al.,
2012) called “anorexia athletica” (Sundgot-Borgen, 1993). Both bodybuilders and
runners may be prone to excessive eating behaviors to manage their weight, such
as adhering to rigid diet plans, using diet pills, and vomiting (e.g., Murray et al.,
2012). Deviation from a diet plan frequently results in marked anxiety and
immediate attempts at compensation, like extra workout sessions (e.g., Pope
et al., 1997).
Some studies have investigated eating disorders through the lens of SDT
(Deci & Ryan, 2000). Leong, Madden, Gray, and Horwath (2012) showed
that autonomous motivation for eating behavior is likely to facilitate healthier
food habits and that intrinsic motivation increases an individual’s desire to
modify his or her eating disorder (Vansteenkiste, Soenens, & Vandereycken,
2005). Moreover, the study of Verstuyf, Patrick, Vansteenkiste, and Teixeira
(2012) suggested that the SDT is a promising framework to more thoroughly
study the motivational processes involved in eating regulation and associated
problems.
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The Trans-Contextual Model of Motivation
The TCM (Hagger & Chatzisarantis, 2009), a recent integrated approach that
incorporates the SDT (Deci & Ryan, 2000) and the TPB (Ajzen & Madden,
1986), has shown its utility in investigations into the psychological mechanisms
that underlie behavior. The rationale for this integration is that the SDT provides
information on the origins of the sociocognitive variables that inﬂuence the behavior
arising from the TPB. Similarly, the sociocognitive variables of the TPB delineate
the mechanisms by which the motivational orientations from the SDT inﬂuence
behavior. The integration is possible for three reasons: (a) the motivational orientations outlined by the SDT permit the creation of beliefs from the judgments in TPB;
(b) the SDT describes an individual’s perceived motivational orientation in a given
context, whereas the sociocognitive variables of the TPB reﬂect an individual’s
expectancies regarding future behavioral engagement; and (c) the motivational
orientations deﬁned by the SDT need to be channeled into intentions toward speciﬁc
behaviors that will service the goals and outcomes consistent with the orientation
(e.g., Elliot, McGregor, & Thrash, 2002).
The integrated approaches were designed to provide more comprehensive
explanations of the factors and mechanisms that inﬂuence health-related behaviors.
Hagger and Chatzisarantis’s (2009) TCM has mainly been applied in studies on
physical activity and physical education (e.g., González-Martí, Bustos, HernándezMartínez, & Jordán 2014), education settings (e.g., Hagger & Chatzisarantis, 2016),
healthy eating behaviors (e.g., Girelli, Hagger, Mallia, & Lucidi, 2016), doping
intention (Chan et al., 2015), and the drive for muscularity behaviors of male
bodybuilders (Chaba, d’Arripe-Longueville, Lentillon-Kaestner, & MériauxScofﬁer, 2019).
All of these applications have shown that motivations inﬂuence behaviors by
direct and indirect paths via the sociocognitive variables of the TPB. They have
shown that the indirect relationships are stronger than the direct relationships and
that autonomous motivation is always more strongly associated with health-related
behavior than controlled motivation.

Aim and Relevance of the Present Study
The aim of this study was to gain deeper insight into the psychological mechanisms
underlying eating disorders in male bodybuilders and runners from the perspective
of the TCM of Hagger and Chatsizarantis (2009). We hypothesized that the
motivational orientations deﬁned by the SDT would inﬂuence eating disorders in
these athletes via the sociocognitive variables of the TPB (i.e., attitude, subjective
norm, perceived behavioral control, and intention) and in relation to the desire to,
respectively, gain muscle mass and lean body mass.
This study is relevant because bodybuilding and running are popular sports for
male athletes and, thus, raise their risk of developing eating disorders, although
bodybuilders try to gain muscle and runners try to lean body mass, two opposite
goals. These sports have never been studied within the same theoretical and
methodological framework, and no study on motivations for sport and other
sociocognitive variables has been published in the context of bodybuilding and
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running. The TCM might offer a heuristic theoretical framework to better understand eating disorders in men practicing these sports in relation to their opposite
desires to gain muscle mass and lean body mass. The TCM has proved its efﬁcacy
to explain other health-related behaviors, but it has never been applied to eating
disorders in these two populations. In this study, we focused on the role of the
sociocognitive variables related to gaining muscle mass in male bodybuilders and
leaning body mass in male runners in the motivational sequence that leads to eating
disorders.
Based on the tenets of the TCM and related research (e.g., Chaba et al., 2019;
Chan et al., 2015), this study tested the hypothetical model presented in Figure 1
and the following hypothesized pathways:
(a) Autonomous motivation for sport (AM) is negatively related to eating
disorders (i.e., dieting, control, and bulimia behaviors) both directly and
indirectly via the sociocognitive variables from the TPB (i.e., attitude,
subjective norm, perceived behavioral control, and intention). Conversely,
controlled motivation for sport (CM) is positively related to eating disorders,
both directly and indirectly via the sociocognitive variables from the TPB, in
male bodybuilders and runners.
(b) The direct relationship between CM and eating disorders is stronger than the
direct relationship between AM and eating disorders. The relationship
between CM and dieting and control behaviors is stronger in male runners,
whereas the relationship between CM and bulimia behavior is stronger in
male bodybuilders.

Figure 1 — Hypothetical application of the TCM of Hagger and Chatzisarantis (2009) on
eating behaviors among male bodybuilders and runners. AM = autonomous motivation for
sport; CM = controlled motivation for sport; attitude = attitude to gain muscle mass/lean body
mass; subjective norm = subjective norm related to gain muscle mass/lean body mass; perceived
behavioral control = perceived behavioral control related to gain muscle mass/lean body mass;
intention = intention to gain muscle mass/lean body mass; eating behaviors = dieting, control,
and bulimia behaviors; TCM = trans-contextual model of motivation.
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(c) The indirect relationships between motivations for sport and eating disorders
are stronger than the direct relationships.

Method
Participants
This study was conducted with two Swiss French-speaking male athlete samples.
Participants were eligible to participate in this study according to the following
criteria (Chaba et al., 2019): (a) minimum age of 16 years, (b) minimum of 3 hr of
physical training per week, and (c) minimum of 3 years of bodybuilding or
running. Volunteer participants were 272 male bodybuilders aged 17–57 years old
(Mage = 26.63; SDage = 7.38) who practiced their sport 3–24 hr per week (Mhr per
week = 6.73; SDhr per week = 3.41) and had been doing so for 6.85 years, on average
(SDnumber of years = 6.71). The study also included 217 male runners aged 17–
72 years old (Mage = 37.66; SDage = 12.20) who practiced their sport 3–25 hr
per week (Mhr per week = 6.44; SDhr per week = 4.21) and had been doing so for
11.93 years, on average (SDnumber of years = 10.12).

Procedure
The ethics committees of the universities of Teacher Education of the State of Vaud
and Université Côte d’Azur approved the protocol design and the study. Data for the
study were collected over the course of 6 months, and participants were recruited
through a social network, in gyms for bodybuilders, and/or at running competitions
for runners. Written consent was obtained from the participants prior to participation
(or their parents in the case of minors). The participants were invited to respond to a
survey via e-mail, and the survey was provided via an online survey platform
(LimeSurvey). Online questionnaire completion did not exceed 20 min, and
responses to all questions were obligatory; there were no missing data. Participants
were informed beforehand that the survey was not a test (i.e., there were no right or
wrong answers) and that responses would be used for research purposes only.
Participation was entirely voluntary and full conﬁdentiality was guaranteed.

Measures
Demographic information was requested (i.e., e-mail address, the main sport, the
main sport’s training structure, number of years practicing the main sport, average
number of training hours per week in this sport, age, competition or not, level of
competition, and student and/or work status) before the main survey focused on
sport motivation, the TPB variables, and the eating behaviors.
Sport motivation. Sport motivation was measured using 19 items from the French
version of the Behavioral Regulation in Exercise Questionnaire (Markland &
Tobin, 2004). In this study, and according to Ryan and Connell (1989), the
prototypical form of autonomous motivation was represented by eight items
corresponding to intrinsic regulation (four items; e.g., I make sports because I
like it) and identiﬁed regulation (four items; e.g., I appreciate beneﬁts of sport).
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Controlled motivation was represented by seven items corresponding to external
regulation (four items; e.g., I practice because others will not appreciate that I don’t
do it) and introjected regulation (three items; e.g., I feel guilty if I don’t play sport)
(Deci & Ryan, 2000). The items were answered on a Likert scale from 1 (not true
for me) to 6 (very true for me). The Behavioral Regulation in Exercise Questionnaire has been shown to have good psychometric properties (Markland & Tobin,
2004). In the present study, the internal reliability of the autonomous and controlled
motivation subscales was marginally acceptable for male bodybuilders (αAM = .71;
αCM = .69) and runners (αAM = .71; αCM = .64). Following Briggs-Gowan and
Carter’s (1998) recommendations, Cronbach’s alphas between .60 and .69 were
considered as “marginally acceptable.”
TPB variables. The items concerning variables of attitude, subjective norm,
perceived behavioral control, and intention were developed according to Ajzen and
Madden’s (1986) recommended guidelines and adapted to the contexts of male
bodybuilders and runners. Questions regarding participants’ beliefs about gaining
muscle mass/leaning body mass were integrated on the basis of previous work on
the TPB (e.g., Courneya, 1995). A Likert scale from 1 (not at all) to 6 (absolutely)
was used. For each scale, a conﬁrmatory factor analysis (CFA) was computed, and
Cronbach’s alphas were performed to verify the internal consistency of each
variable.
Attitude: Five items related to the perceived beneﬁts of gaining muscle mass/
leaning body mass were used for, respectively, male bodybuilders (e.g., I think I
would be more self-conﬁdent if I had more muscle mass) and runners (e.g., I think I
would be more self-conﬁdent if I was thinner). The CFA provided good ﬁt indices
for the data, respectively, χ2 (6) = 11.5, p = .079, Tucker–Lewis index (TLI) = .95,
comparative-ﬁt index (CFI) = .97, root mean square error of approximation
(RMSEA) = .07; χ2 (6) = 10.9, p = .090, TLI = .97, CFI = .98, RMSEA = .07;
and satisfactory internal consistency (αbodybuilders = .77; αrunners = .82).
Subjective norm: Subjective norm related to gaining muscle mass/leaning
body mass was measured through four items for male bodybuilders and runners,
respectively (e.g., My peers approve that I’m trying to increase my muscle mass
and My peers approve that I’m trying to lean body mass). The CFA provided a
good ﬁt to the data in both samples, respectively: χ2 (2) = 2.8, p = .245, TLI =
.99, CFI = .99, RMSEA = .05; χ2 (3) = 4.8, p = .186, TLI = .98, CFI = .99,
RMSEA = .06. The internal consistency of these subscales was marginally
acceptable (αbodybuilders = .66; αrunners = .73) (Briggs Gowan & Carter, 1998).
Perceived behavioral control: Five items assessing the perceived behavioral
control related to gaining muscle mass/lean body mass were used for both samples.
For male bodybuilders (e.g., I feel able to do intensive strength training), the CFA
provided a good ﬁt to the data, χ2 (7) = 11.8, p = .108, TLI = .97, CFI = .98,
RMSEA = .06 and satisfactory internal consistency (αbodybuilders = .78). This subscale also had satisfactory ﬁt indices for male runners (e.g., I feel able to do
endurance sports), χ2 (7) = 9.8, p = .197, TLI = .98, CFI = .99, RMSEA = .05 and
satisfactory internal consistency (αrunners = .80).
Intention: Three items measured intention to gain muscle mass/to lean body
mass for male bodybuilders and runners, respectively (e.g., I intend to continue to
do strength training to gain muscle mass and I intend to continue endurance sports
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to lean body mass). The CFA provided a good ﬁt to the data for the two samples,
respectively: χ2 (1) = 1.5, p = .158, TLI = .99, CFI = .99, RMSEA = .05; χ2 (1) =
1.96, p = .161, TLI = .96, CFI = .99, RMSEA = .08. The internal consistency for
these scales was satisfactory for bodybuilders and marginally acceptable for
runners (αbodybuilders = .75; αrunners = .67) (Briggs-Gowan & Carter, 1998).
Eating behaviors. The eating disorders were measured using the Eating Attitudes
Test (EAT-26; Leichner, Steiger, Puentes-Neuman, Perreault, & Gottheil, 1994)
with a Likert scale from 1 (not at all) to 6 (absolutely). This questionnaire is a
French adaptation of the EAT of Garner and Garﬁnkel (1979) and comprises 26
items divided into three factors: dieting (13 items; e.g., Am terriﬁed about being
overweight), control (seven items; e.g., Avoid eating when I am hungry), and
bulimia (six items; e.g., Vomit after I have eaten). These three factors were the three
target behaviors of this study and their Cronbach’s alphas were marginally
acceptable for male bodybuilders and runners (i.e., dieting [αbodybuilders = .69;
αrunners = .62], control [αbodybuilders = .65; αrunners = .64], and bulimia [αbodybuilders =
.63; αrunners = .63]; Briggs-Gowan & Carter, 1998).

Data analysis
Path analyses were performed according to nine factors: AM, CM, attitude,
subjective norm, perceived behavioral control, intention to gain muscle mass/to
lean body mass, and eating disorders (i.e., dieting, control, and bulimia behaviors).
To deﬁne the scale of the factors and ensure that the model was properly identiﬁed,
one indicator for each factor was arbitrarily set to the value of one. All the latent
factors were freely correlated as is the norm in path analysis. Nonsigniﬁcant links
were removed (MacCallum, 1986). The ﬁnal model selected was examined with
relative ﬁt indices as recommended by Hu and Bentler (1999). This is done because
the goodness-of-ﬁt chi-square that compares the hypothesized model with the
independent or “totally free” model is almost always signiﬁcant, even for wellﬁtting models, making it an inadequate basis for model evaluation. Therefore, CFI,
TLI, and RMSEA were used to evaluate model ﬁt because simulation studies have
shown that these ﬁt indices provide relatively consistent and stable assessments of
model ﬁt (Fan, Thompson, & Wang, 1999). A cutoff value of .90 or above for TLI
and CFI is typically considered an acceptable criterion for model ﬁt, although a
value greater than .95 is preferable (Hu & Bentler, 1999). A critical value of .08 or
below for RMSEA is considered satisfactory for good ﬁt (Hu & Bentler, 1999).
The model was rejected if the probability value (p) was below .05 (Arbuckle &
Wothke, 2011).
The direct, indirect, and total effects for the structural model (i.e., comprising
the direct paths and all indirect paths) were calculated (Byrne, 2005). Methods
of multiple mediation were employed, and the different effects and their corresponding 95% conﬁdence intervals (95% CIs) were calculated to estimate both
total and indirect effects for multiple mediator models using bootstrapping and
providing bias-corrected 95% CIs. The number of bootstrap draws speciﬁed was
10,000 as recommended by Hayes (2012). Concerning the mediations, the 95% CI
is assumed to indicate signiﬁcant indirect effects if it does not include zero
(Preacher & Hayes, 2004).
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Results
The overall descriptive statistics of the variables for male bodybuilders and runners
are presented in Tables 1 and 2, respectively. According to Garner and Garﬁnkel
(1979), 31.25% of the bodybuilders and 19.27% of the runners presented an EAT
score higher than 20, suggesting that they may have had an eating disorder.
To test the hypothesized relations between the variables in the male bodybuilders and runners, path analyses were used. The ﬁnal model demonstrated a very
satisfactory ﬁt index for bodybuilders, χ2 (19) = 23.18, p = .229, TLI = .99, CFI =
.99, RMSEA = .02 and runners, χ2 (17) = 22.48, p = .167, TLI = .98, CFI = .99,
RMSEA = .03. The structural path coefﬁcients are shown in Figures 2 and 3,
respectively.
For the male bodybuilders (Figure 2), CM was signiﬁcantly, directly, and
positively related to eating disorders (dieting, control, and bulimia behaviors)
(respectively, β = 0.34, p < .001; β = 0.27, p < .001; β = 0.32, p < .001). The AM
was signiﬁcantly, indirectly, and positively related to eating disorders via perceived behavioral control (β = 0.37, p < .001) and intention to gain muscle mass
(β = 0.15, p < .001), whereas CM was signiﬁcantly, indirectly, and positively
related to these behaviors via attitude (β = 0.41, p < .001) and intention to gain
Table 1 Descriptive Statistics, Reliability Coefﬁcients, and Pearson
Correlations Among Male Bodybuilders (N = 272)
Variables
1. Autonomous
motivation for
sport
2. Controlled
motivation for
sport
3. Attitude
4. Subjective
norm
5. Perceived
behavioral
control
6. Intention
7. Dieting
8. Control
9. Bulimia

Mean
(SD)
6.24
(0.64)
2.27
(0.78)
3.91
(1.45)
3.39
(1.05)
5.96
(1.08)

1

2
3
**
.20
.42**

.08

4
.04

5
6
7
**
**
.22
.32
.17**

8

9

.11

.15*

.41** .27** .26** .38** .33** .39**

.26** .31** .59** .13**

.13*

.10

.34** .55** .22** .23** .22**
.38** .26** .21** .22**

.33** .30** .26**

3.86
(1.22)
2.89
(0.86)
2.86
(1.08)
2.30
(0.90)

.67** .73**
.78**

*p < .05. **p < .01.
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Table 2 Descriptive Statistics, Reliability Coefﬁcients, and Pearson
Correlations Among Male Runners (N = 217)
Variables
1. Autonomous
motivation for
sport
2. Controlled
motivation for
sport
3. Attitude
4. Subjective
norm
5. Perceived
behavioral
control
6. Intention
7. Dieting
8. Control
9. Bulimia

Mean
(SD)
6.20
(0.63)
2.35
(0.93)

1

2

3

4

.14*

.07

.09

.26** .25**

5
6
7
.38** .31** .24**

.07

8
.04

9
.19**

.22** .46** .36** .41**

3.22
(1.57)
2.58
(1.40)
5.18
(1.36)

.61** .36** .52** .41** .28** .30**

4.42
(1.56)
2.60
(0.70)
2.55
(0.90)
2.01
(0.80)

.38** .19** .36**

.49** .64** .43** .27** .34**
.56** .26** .13** .20**

.66** .71**
.58**

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

muscle mass (β = 0.44, p < .001). The model explained 16.0%, 14.0%, and 19.0%
of the variance of dieting, control, and bulimia behaviors, respectively.
To further examine the mediating role of the sociocognitive variables of the
TPB in the relationships between motivations for sport and eating disorders,
multiple mediation analyses were performed following the recommendations of
Hayes (2012) (Table 3). They showed that AM was signiﬁcantly, indirectly,
and positively related only to bulimia behavior via perceived behavioral control
and intention to gain muscle mass (β = 0.19, p < .05). The regression scores of the
indirect relations between CM and eating disorders (βdieting = 0.41, p < .001;
βcontrol = 0.44, p < .001; βbulimia=0.43, p < .001) were stronger than the regression
scores of the direct relations (βdieting = 0.37, p < .001; βcontrol = 0.37, p < .001;
βbulimia=0.39, p < .001).
For the male runners (Figure 3), CM was signiﬁcantly, directly, and positively
related to dieting, control, and bulimia behaviors (respectively, β = 0.39, p < .001;
β = 0.37, p < .001; β = 0.36, p < .001). The AM was signiﬁcantly, indirectly, and
positively related to dieting and control behaviors via perceived behavioral control
(β = 0.32, p < .001) and intention to lean body mass (β = 0.21, p < .001), whereas
CM was signiﬁcantly, indirectly, and positively related to these behaviors via
JCSP Vol. 15, No. 4, 2021
Unauthenticated | Downloaded 11/29/22 08:27 AM UTC

Eating Behaviors Among Male Bodybuilders and Runners

383

Figure 2 — Final path analysis of the TCM applied to eating behaviors among male
bodybuilders. AM = autonomous motivation for sport; CM = controlled motivation for sport;
PBC = perceived behavioral control related to gain muscle mass; SN = subjective norm
related to gain muscle mass; attitude = attitude to gain muscle mass; intention = intention to
gain muscle mass; TCM = trans-contextual model of motivation. ***p < .001.

Figure 3 — Final path analysis of the TCM applied to eating behaviors among male
runners. AM = autonomous motivation for sport; CM = controlled motivation for sport;
PBC = perceived behavioral control related to lean body mass; SN = subjective norm related
to lean body mass; attitude = attitude to lean body mass; intention = intention to lean body
mass; TCM = trans-contextual model of motivation. ***p < .001.

subjective norm (β = 0.25, p < .001), attitude (β = 0.24, p < .001), and intention to
lean body mass (βSN-Intention = 0.19, p < .001; βAttitude–Intention = 0.42, p < .001). The
model explained 24.0%, 21.0%, and 13.0% of the variance of dieting, control, and
bulimia behaviors, respectively.
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muscle mass; a = direct effect of the independent variable on the ﬁrst mediator variable; b = direct effect of the second mediator variable on the dependent variable;
c = indirect effect of the independent variable on the dependent variable through mediator variables; c’ = direct effect of the independent variable on the dependent variable;
d = direct effect of the ﬁrst mediator variable on the second variable.
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To further examine the mediating role of the sociocognitive variables of the TPB
in the relationships between motivations for sport and eating disorders, multiple
mediation analyses were performed following the recommendations of Hayes (2012)
(Table 4). The regression scores of the indirect relationships between CM and dieting
behavior via subjective norm and intention to lean body mass (βindirect = 0.33,
p < .001; βdirect = 0.26, p < .001) and via attitude and intention to lean body mass
(βindirect = 0.33, p < .001; βdirect = 0.27, p < .001) were stronger than the regression
scores of the direct relationships. In the same conﬁguration, the regression scores of
the indirect relationships between CM and control behavior via subjective norm and
intention to lean body mass (βindirect = 0.39, p < .001; βdirect = 0.32, p < .001) and
via attitude and intention to lean body mass (βindirect = 0.39, p < .001; βdirect = 0.32,
p < .001) were stronger than the regression scores of the direct relationships.

Discussion
The aim of the present study was to apply the key propositions and hypotheses of
the TCM (e.g., Hagger, Chatzisarantis, Culverhouse, & Biddle, 2003) to eating
disorders (i.e., dieting, control, and bulimia behaviors) in male bodybuilders and
runners. The results only partially supported the tenets of the TCM, thus enriching
the theoretical understanding of how motivational sequences operate in this model
applied to speciﬁc behaviors in sport. We hypothesized that motivations for sport
would affect eating disorders in these bodybuilders and runners both directly and
via the mediation of the sociocognitive variables from the TPB (i.e., attitude,
subjective norm, perceived behavioral control related to gaining muscle mass in
male bodybuilders and to leaning body mass in male runners).
The results showed that Hypothesis 1 was partially validated. The CM was
expected to be positively related to eating disorders both directly and indirectly via
the sociocognitive variables from the TPB in both samples. Analysis indicated that
the higher the athletes scored on CM, the more they were at a direct risk of an eating
disorder. This result is in accordance with previous studies about drive for
muscularity behaviors (Chaba et al., 2019), doping intention (Chan et al., 2015),
unhealthy eating behaviors (e.g., Murray et al., 2018), and eating disorders
(e.g., Thaler et al., 2016). Moreover, CM was indirectly related to speciﬁc eating
disorders. The higher the athletes scored on CM, the more they were at an indirect
risk of an eating disorder like dieting and control behaviors because they perceived
the beneﬁts of gaining muscle mass/leaning body mass and had the intention to
gain muscle mass/lean body mass. These ﬁndings are similar to those of studies on
drive for muscularity behaviors (Chaba et al., 2019), physical activity and physical
education (e.g., González-Martí et al., 2014), education settings (e.g., Hagger &
Chatzisarantis, 2016), and healthy eating behaviors (e.g., Girelli et al., 2016).
In accordance with Hypothesis 1, the higher the bodybuilders scored on CM,
the more they were at risk of bulimia behavior because they perceived the beneﬁts
of gaining muscle mass and had the intention to gain muscle mass. This result is
linked to previous studies showing that men who exercised with external motivation wanted to gain muscle mass and were at risk of developing eating disorders
(e.g., Dakanalis et al., 2015) and muscle dysmorphia (e.g., Longobardi, Prino,
Fabris, & Settanni, 2017). Moreover, the higher the runners scored on CM, the
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more they perceived peer judgments about achieving a lean body mass and had the
intention to lean their body mass, thus being more likely to engage in dieting and
control behaviors. This result is in line with previous studies (e.g., Chan et al.,
2015) showing that athletes have positive attitudes toward endurance training if
they desire to become an athlete or a sports idol (e.g., Piech et al., 2016) and that
male runners start diets and control their eating behaviors to achieve their goals
(e.g., Sudi et al., 2004).
The second hypothesis was validated. The direct relationship between CM and
eating disorders (dieting, control, and bulimia behaviors) was expected to be
stronger than the direct relationship between AM and eating disorders. Indeed, CM
was signiﬁcantly, directly, and positively related to eating disorders in the male
bodybuilders and to dieting and control behaviors in the male runners, whereas the
direct relationships between AM and eating disorders were nonsigniﬁcant for both
samples. These results are consistent with previous results showing that CM is a
risk factor for eating disorders (e.g., Thaler et al., 2016).
Moreover, the strongest direct relationships of CM were with bulimia and
control behaviors, respectively, in the male bodybuilders and runners. These results
were in line with the literature showing that bodybuilders frequently show bulimic
behaviors (e.g., Murray et al., 2018) and that runners control their eating to become
leaner (e.g., Murray et al., 2012). The results indicated that both AM and CM
positively contributed to eating disorders via some of the sociocognitive variables of
the TPB, suggesting that a complex motivational sequence underlies the psychosocial factors related to eating disorders in male athletes desiring to gain muscle mass/
lean body mass according to a reﬂective process and active self-regulation (e.g., Hall
& Fong, 2010). In line with previous work (e.g., Chan et al., 2015), CM was also
directly related, without mediation, seeming to indicate a higher risk of engaging in
deviant behaviors, such as eating behaviors (e.g., Sheldon & Kasser, 1995).
The indirect relationships between motivations for sport and eating disorders
were expected to be stronger than the direct relationships, according to Hypothesis
3, and this was validated. In accordance with previous research (e.g., Hagger &
Chatzisarantis, 2016), the results provided evidence that the indirect relationships
between motivations for sport and eating disorders were stronger than the direct
ones. In fact, AM was nonsigniﬁcantly directly related to eating disorders in both
samples, whereas it was signiﬁcantly indirectly related to speciﬁc eating disorders.
Moreover, the direct effect of CM on eating disorders was small compared with the
indirect effect via the sociocognitive variables of the TPB in both samples.
Some results were invariant, whereas others were speciﬁc and surprising.
For example, Hypothesis 1 was partially rejected for many reasons. The AM was
expected to be negatively, directly, and indirectly related to eating disorders
(i.e., dieting, control, and bulimia behaviors) in both samples. However, our
ﬁndings indicated that AM was nonsigniﬁcantly related to eating disorders by the
direct path in the male bodybuilders and runners. This is an original result given
that AM is an indirect risk factor for eating disorders in these populations.
Analysis indicated that the more self-determined these male athletes were, the
more they perceived that they could control their behaviors related to gaining
muscle mass/leaning body mass and had the intention to gain muscle mass/lean
body mass with the male bodybuilders displaying bulimia behavior and the
male runners engaging in dieting and control behaviors. These results were in
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accordance with previous studies related to drive for muscularity behaviors (Chaba
et al., 2019) and healthy eating behaviors (e.g., Girelli et al., 2016). This result is
interesting because when these male athletes were self-determined, the same
sociocognitive variables of the TPB were implicated in the development of eating
disorders, although the eating disorders were different.
Moreover, CM was nonsigniﬁcantly related to perceived behavioral control to
gain muscle mass/lean body mass in the male bodybuilders and runners, respectively, which also refutes Hypothesis 1. This might be explained by the observation
that extrinsic regulation of motivation and perceived behavioral control are
theoretically opposing constructs; control is associated with more positive outcomes, including greater intrinsic motivation (Deci & Ryan, 2000). Also, CM was
nonsigniﬁcantly linked to subjective norm about gaining muscle mass in the
bodybuilders, which is understandable as bodybuilders are generally focused on
themselves and are not interested in the opinions of their peers (e.g., Jankowski,
Gough, Fawkner, Halliwell, & Diedrichs 2018).
Our study corroborates the research showing that the SDT and the TPB are
complementary and can be integrated to better understand various behaviors
(e.g., Chaba et al., 2019; Chan et al., 2015; Girelli et al., 2016; Hagger &
Chatzisarantis, 2009, 2016). The major contribution of this study is that the TCM
offered more complete explanations than either the SDT or the TPB alone regarding
social behaviors in eating behavior contexts for two samples of male athletes desiring
to either gain muscle mass or lean body mass. However, the results differed somewhat
from the pattern of effects found in previous tests of the TCM in other contexts
(e.g., Chan et al., 2015), speciﬁcally regarding the paradoxical role of AM as related to
eating behaviors.

Limitations and Perspectives
Although this study has several strengths, some limitations should be acknowledged. First, our sample was composed of young men with different numbers
of years of practice, hours of practice per week, and types of practices
(i.e., noncompetitors, future competitors, competitors), which might have inﬂuenced their motivation and engagement (e.g., Chaba, d’Arripe-Longueville,
Scofﬁer-Mériaux, & Lentillon-Kaestner, 2018). A solution for the future might
be to include the level of competition in the analyses. Second, the runners were
older than the bodybuilders, and younger people are more at risk of developing
eating disorders than older people (e.g., Longobardi et al., 2017). It would be
interesting to have samples with approximately the same age. Third, the data were
collected using a self-report survey and might have been inﬂuenced by social
desirability. The model would be deepened by including implicit attitude measures
of eating behaviors. Fourth, no model/theory on body image in men was used in
this study, although body dissatisfaction was clearly present (e.g., Murray et al,
2010; Murray et al., 2012), and drive for muscularity was not considered.
Moreover, although applying the TCM to male athletes was fruitful, another
model that also takes into account sociocognitive variables, such as the Health
Action Process Approach (Schwarzer, 1992), might be applied in future research.
Future studies could also speciﬁcally measure body satisfaction and analyze the
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link between this variable, behaviors to gain muscle mass/lean body mass, and
the development of eating disorders. Fifth, our study was correlational and had the
typical limitations of this type of design; it would be interesting to conduct a
longitudinal study to more closely examine causality in the relationships.
Sixth, it would be useful to determine a cutoff for eating disorders in male
athletes because the EAT is not adapted to measure eating disorders in male athletes
desiring to gain muscle mass. This would enable researchers to distinguish male
athletes with and without eating disorders to compare the models between these two
subsamples and determine whether positive relationships between AM and eating
disorders are present only in healthy male athletes. Finally, the motivational
mechanisms explaining the development of eating disorders in male bodybuilders
and runners who desire to gain muscle mass/lean body mass need to be further
investigated in terms of motivational proﬁles (e.g., Gillet, Berjot, & Paty, 2010;
Martinent & Decret, 2015). According to Deci and Ryan (1985), an intraindividual
approach would be more useful than an interindividual approach because the
intraindividual approach establishes a motivational proﬁle by regrouping different
forms of motivation into a single variable reﬂecting the individual’s level of selfdetermined motivation and its relationships to eating behaviors or disorders.

Clinical Implications
The results of our study provide a better understanding of the motivational sequence
underlying eating disorders in two male sports. These results suggest several practical
avenues for intervention to prevent eating disorders. First, it appears necessary to
limit the deleterious effects of CM. This might be accomplished by identifying the
motivational orientations of athletes and promoting the development of coaching
styles and climates that support autonomy and basic needs. Given the paradoxical role
of AM observed in the present study, it also appears necessary to encourage athletes to
build reasoned and healthy sports practices, limiting muscle mass gain at all costs.

Conclusion
Despite some limitations, this study pointed to some important relationships embedded
in the theoretically integrated model of the SDT and the TPB. It showed that even
though male bodybuilders and runners pursue opposite physical goals, they display
similarities in the motivational sequence inﬂuencing their eating disorders. These
results indicated that the TCM was partially supported in the context of eating disorders
in these two populations. Both types of motivations for sport were direct or indirect risk
factors for the development of deviant behaviors, but CM seemed to indicate greater
risk than autonomous motivation for the development of eating disorders.
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