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We tested Petrie and Greenleaf’s psychosocial model in relation to male athletes’ bulimic symptomatology.
Through structural equation modeling, we cross-sectionally examined the direct and indirect effects of general
and sport-specific appearance pressures, internalization, body satisfaction, drive for muscularity, negative
affect, and dietary restraint on bulimic symptomatology. Participants were U.S. male collegiate athletes
(N = 698;Mage = 19.87 years) representing 17 sports.With minor respecifications, the model had acceptable fit,
and the psychosocial variables explained 48% of the bulimic symptomatology variance. Although all variable
paths were significant, sport pressures, such as from coaches and teammates about weight, importance of
appearance, and looking good in a uniform, were the most salient latent variable. Athletes’ engagement in
muscle-building behaviors added uniquely and substantively as well. Our analysis begins to clarify the
complex interactions among these psychosocial variables in understanding male athletes’ bulimic symptom-
atology and provides a base from which to develop prevention programming.

Keywords: body image, bulimia, eating disorders, drive for muscularity

A Test of an Etiological Model:
Disordered Eating in Male

Collegiate Athletes

Male athletes are at risk for developing eating disorders
(ED) as well as disordered eating attitudes and beha-
viors, such as bulimic symptomatology, due to general
sociocultural ideals about body and appearance, and
sport environment pressures about weight and perfor-
mance (Petrie & Greenleaf, 2012b). These general and
sport-specific pressures are similar to those experienced
by female athletes, though with an additional focus on
having a physique that is defined by muscle mass,
strength, and leanness. Across several studies, research-
ers have found that general sociocultural, and sport-
specific, pressures are unique from each other and
contribute independently to disordered eating outcomes,
such as body image concerns and bulimic symptomatol-
ogy (Galli, Petrie, Reel, Chatterton, & Baghurst, 2014;
Petrie, Greenleaf, Reel, & Carter, 2008). Although body,
appearance, and weight pressures are central to under-
standing male athletes’ risk, they are conceptualized as
interacting with other sociocultural factors, such as
internalization of societal appearance ideals (i.e., devel-
opment of cognitive schemas about what represents

physical attractiveness) and dietary restraint (i.e., self-
reported intentions to restrict caloric intake), to predict
bulimic symptomatology (Petrie & Greenleaf, 2012b).
To date, however, research conducted on male athletes
has lagged far behind that of female athletes, relying on
relatively small samples of male athletes (e.g., n = 183;
Galli, Petrie, Reel, Greenleaf, & Carter, 2015) and
statistical approaches that have tested only direct rela-
tions among predictors and ED outcomes (e.g., Petrie,
Galli, Greenleaf, Reel, & Carter, 2014). Although
researchers have examined contemporary etiological
models of bulimic symptomatology using samples of
female athletes (e.g., Anderson, Petrie, & Neumann,
2011), no such study has been done with male athletes.
Thus, research is needed that incorporates a larger
sample and statistical approaches (i.e., structural equa-
tion modeling [SEM]) to test etiological models to better
understand the direct and indirect relations among
hypothesized predictors and bulimic symptomatology.

Sociocultural Model of Disordered Eating

Drawing on existing ED reviews (e.g., Grieve, 2007;
Ricciardelli & McCabe, 2003; Stice, 2001, 2002), Petrie
and Greenleaf (2012b) proposed a socioculturally based
model to explain the etiology of ED, including bulimic
symptomatology, in female and male athletes. Their
model identified pressures about body, appearance,
weight, eating, and performance in athletes’ general and
sport environments as well as how these pressures may
influence the extent to which athletes internalize societal
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ideals, become dissatisfied with their bodies, exercise
and diet to be lean and/or muscular, experience negative
emotions, and develop ED symptoms. Although the
entire model has been validated in cross-sectional stud-
ies with female collegiate athletes (e.g., Anderson et al.,
2011) and specific pathways confirmed via longitudinal
methodologies (Anderson, Petrie, & Neumann, 2012;
Voelker, Petrie, Neumann, & Anderson, 2016), only
certain hypothesized risk factors from the model have
been tested with male athletes. For example, in a mixed-
sport sample of 203 male collegiate athletes, Petrie et al.
(2014) examined the relationship of body image, dietary
restraint, negative affect, and drive for muscularity to
bulimic symptomatology. Although they found that
engaging in muscularity behaviors (MB; e.g., lifting
weights) and restricting caloric intake were related di-
rectly to the measure of bulimic symptomatology, they
did not include measures of general or sport-specific
pressures or internalization nor did they test for indirect
effects among the variables. In the sections that follow,
we introduce each construct in the Petrie and Greenleaf
model and discuss the mechanisms associated with each
proposed pathway with respect to the development of
bulimic symptomatology among male athletes.

General societal pressures. Thompson and Sherman
(2010) have argued that, through their comments and
actions, the media (including social media, see Holland
& Tiggemann, 2016), family, and friends highlight
cultural ideals in terms of body size and shape, appear-
ance, weight, eating, and gender roles and characteris-
tics. These ideals may act as a psychological pressure
and indirectly increase risk of developing bulimic symp-
toms, such as through the internalization process (Stice,
2002). Media portray the ideal male body as tall, mus-
cular, and strong, yet lean, and suggest that attainment of
such a physique is an indication of masculinity (Cafri
et al., 2005; McNeill & Firman, 2014; Petrie &
Greenleaf, 2012a). Over time, and repeated exposure,
men may adopt these societal ideals and values as their
own, that is, internalize the psychological and physical
representations of what it means to be a man (Grieve,
2007). For example, men who read fitness magazines,
and thus frequently exposed themselves to media images
of men’s bodies, were more likely to internalize male
body ideals than those who were less involved and had
less exposure (Morry & Staska, 2001). Studies con-
ducted with samples of male athletes have not directly
examined this connection, though Petrie, Greenleaf,
Carter, and Reel (2007) found that a mixed-sport sample
of male collegiate athletes who had subclinical ED
symptoms reported experiencing more pressures from
television, movies, and magazines regarding appearance
and/or weight than did the athletes who were asymp-
tomatic (i.e., healthy eaters).

Sport weight pressures. Athletes experience unique
sport environment pressures about appearance, weight,
diet, physique, and body functionality, including re-
quired teamweigh-ins, coaches’ comments about weight

and eating, and having to wear revealing uniforms
(Thompson & Sherman, 2010; Voelker, Petrie, Reel,
& Gould, 2017). Like general societal pressures, these
sport-specific pressures may be internalized (Galli &
Reel, 2009). However, because of (a) the pervasiveness,
(b) athletes’ immersion in their sport environments, and
(c) coaches’ comments being highly influential in ath-
letes’ lives (Beckner & Record, 2016), these pressures
also may affect male athletes’ mood; self-perceptions
(e.g., body satisfaction); and behaviors (e.g., dieting,
strength training) directly. For example, Galli and Reel
(2009) found that male athletes engaged in specific
behaviors, such as increasing aerobic exercise, mus-
cle-building behaviors, and caloric restriction, to meet
the physique pressures of the sport environment. Find-
ings from research with male figure skaters indicate that
sport-related weight pressures, but not sport-related
body dissatisfaction, are related significantly to higher
levels of disordered eating symptomatology as measured
by the Eating Attitudes Test (EAT-26; Voelker et al.,
2017). Among male collegiate athletes, pressures from
the sport environment regarding body shape and size
have been associated with engaging in muscle-building
behaviors and with a tendency to view muscularity as a
core component of body image (Petrie et al., 2007).

Internalization of societal appearance ideals. Male
athletes who have internalized societal and sport-specific
ideals have, in essence, integrated them into their self-
schema. That is, they personally value these ideals,
experience a psychological press to attain them, and
engage in comparative processes between their real
physiques and the ideals they have internalized (Petrie
& Greenleaf, 2012b). However, because these ideals
generally are impossible to achieve, there will be a
discrepancy between the reality of their current selves
(e.g., physique, gender role) and what they aspire to be.
When the discrepancy is perceived as large, they are
hypothesized to experience decreases in body satisfac-
tion and a lowering of self-worth and esteem (Higgins,
1987; Stice, 2001). For example, among female athletes,
internalization has been associated with greater dissatis-
faction with body size and shape (Greenleaf, Petrie,
Reel, & Carter, 2010), whereas adolescent boys’ body
dissatisfaction has been explained through their endorse-
ment of weight and body image as salient parts of their
self-evaluation (Jones, Bain, & King, 2008). Research
has not quantitatively established the internalization—
body dissatisfaction relationship with male athletes,
though comments obtained through Galli and Reel’s
(2009) interviews revealed that male athletes engaged
in comparison processes with teammates and others and
believed their body dissatisfaction results from falling
short of internalized ideals.

Body dissatisfaction. Body dissatisfaction, which re-
flects the attitudinal component of body image concerns,
is hypothesized to have direct effects on the development
of bulimic symptomatology (Stice, 2002) as well as
indirect effects through increases in dietary restraint and
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negative affect (Stice, 2001). Body-dissatisfied male
athletes are likely to experience negative emotions
(e.g., anger, shame), see their bodies as the cause of
these feelings, and be motivated to reshape their bodies
to reduce perceived real-ideal discrepancies (Higgins,
1987). To do so, they may adopt the belief (and subse-
quently feel pressure to act) that dieting and/or increas-
ing exercise is necessary to bring them nearer to their
goal—a body more closely aligned with their ideal.
Unfortunately, dieting may result in unhealthy (and
nonintuitive) eating and a disconnection from hunger
and satiety cues (Moy, Petrie, Dockendorff, Greenleaf,
& Martin, 2013). Furthermore, feeling a psychological
press to exercise may lead to more dysfunctional
thoughts about food and eating, particularly for indivi-
duals who have high levels of disordered eating symp-
toms (LePage, Price, O’Neil, & Crowther, 2012). Both
of these responses may increase risk of overeating and
ultimately the cycle of bingeing and purging that is the
foundational symptom of bulimia nervosa.

Research findings have supported a direct connec-
tion between body dissatisfaction and bulimic symptom-
atology in a sample of female athletes (Anderson et al.,
2011) and the association of a fear of becoming fat with
subclinical ED symptoms in male athletes (Petrie et al.,
2007). In terms of the indirect effects (Stice, 2001),
higher levels of body dissatisfaction have been associat-
ed with different indices of negative affect (e.g., guilt,
sadness) and greater intentions to restrict caloric intake
in samples of male nonathletes (McFarland & Petrie,
2012), female exercisers (LePage et al., 2012), and male
athletes (Petrie et al., 2014). Given the male ideal of
strength and leanness, Petrie and Greenleaf (2012b)
proposed that body dissatisfaction also would predict
drive for muscularity. Male athletes may believe that
becoming stronger and more muscular would not only
align them more closely with appearance expectations
but also help them improve their sport performances
(Thompson & Sherman, 2010). Within a mixed-sport
sample of 183 male collegiate athletes, Galli et al. (2015)
found that body dissatisfaction was related significantly
to athletes’ endorsement of a muscular-oriented body
image (MBI) but not to their engagement in actual
behaviors designed to increase their muscularity.

Drive for muscularity. This psychological drive is
manifested in men’s identification with, and desire to
have, a more muscular physique and their engagement in
muscle-building behaviors, such as excessive weight-
lifting and protein supplementation (McCreary & Sasse,
2002). In many sports, muscularity is valued for aes-
thetic and performance reasons, which may elevate male
athletes’ drive to increase their strength. This desire,
coupled with the reality that excessive exercise and other
weight control behaviors are considered normative in
sport, may be the precursor to the development of
bulimic symptomatology. As men change the way they
eat (e.g., restricting) and relate to their bodies (e.g.,
actively pursuing a more muscular physique), they

increase their chances of developing bulimic symptom-
atology (McFarland & Petrie, 2012). For example,
among 203 male, mixed-sport, athletes, Petrie et al.
(2014) found that the active behavioral pursuit of a
muscular body, but not the desire to have one, was
related to higher levels of bulimic symptomatology,
suggesting that it is MB, but not the related body image,
that may increase risk.

Negative affect and dietary restraint. Dieting is a
mechanism for losing weight, yet it is also associated
with a disconnection to normal physiological responses
to eating (e.g., satiety; Moy et al., 2013), and severe
restriction can result in a caloric deficit where indivi-
duals’ physiology overwhelms their cognitive restraint
and binge eating results (Ruderman & Besbeas, 1992).
Negative feelings about body and self, in conjunction
with poor emotion regulation skills, may also result in
eating disordered behaviors, such as binge eating, which
allows for momentary escape from the aversive emo-
tional arousal (Haynos & Fruzzetti, 2011). Whether
driven by caloric deficit, emotion dysregulation, or a
combination of the two, such overeating may be fol-
lowed by feelings of shame and/or anxiety and the use of
compensatory behaviors, such as self-induced vomiting
or further restriction. This emotional eating also may
disrupt intuitive responses to food, such as eating only
when hungry and stopping when physically full (Moy
et al., 2013), which can contribute to the cycle of
bingeing and purging. Research with male and female
athletes supports the connections among these variables
(Anderson et al., 2011; Petrie et al., 2007). For example,
among female athletes from weight-sensitive sports
(e.g., gymnastics), body dissatisfaction, dietary restraint,
and negative affect each were related directly to bulimic
symptomatology, explaining 55–58% of its variance
(Anderson et al., 2011). In a mixed-sport sample of
male collegiate athletes, after controlling for body mass
index (BMI) and social desirability, Petrie et al. (2014)
found that dietary restraint, but not negative affect,
predicted increases in their scores on a measure of
bulimic symptomatology.

Purpose

Research with male athletes has been less frequent than
what has occurred with their female counterparts, so the
need exists for studies that consider male athletes’
experiences and perspectives to determine similarities
and/or differences. Based on their review of ED risk
factors for athletes, Bratland-Sanda and Sundgot-Borgen
(2013) recommended that such studies examine multi-
factorial, etiological models that included variables re-
lated to the drive to be more muscular. Consistent with
this recommendation and the Petrie and Greenleaf
(2012b) model, we hypothesized that weight pressures
in sport would be related directly to internalization, body
dissatisfaction, dietary restraint, and drive for muscular-
ity. We expected general societal pressures to be related
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to internalization, which would contribute to athletes’
body dissatisfaction; body dissatisfaction, in turn, would
be associated with dietary restraint, drive for muscularity,
negative affect, and bulimic symptomatology. Finally,
we hypothesized that negative affect, dietary restraint,
and drive for muscularity would be related directly to
increased levels of bulimic symptomatology.

Methods

Participants

Male collegiate athletes (N = 698; Mage = 19.87 years,
standard deviation [SD] = 1.41) drawn from 35 states in
the United States participated in this study. Athletes
competed at the National Collegiate Athletic Association
(NCAA)Division I (27.8%; n = 194), II (16.9%; n = 118),
III (55.0%; n = 384), and National Association of Inter-
collegiate Athletes (0.3%, n = 2) levels; they participated
in the following sports: baseball (n = 131), football
(n = 120), track and field (n = 114), swimming/diving
(n = 74), soccer (n = 64), basketball (n = 41), cross-coun-
try (n = 36), tennis (n = 31), wrestling (n = 31), lacrosse
(n = 18), golf (n = 16), ice hockey (n = 8), crew (n = 7),
fencing (n = 3), volleyball (n = 2), skiing (n = 1), and
squash (n = 1). Most were White, non-Hispanic
(84.2%; n = 592); 22.1% (n = 154) received an athletic
scholarship. In terms of year in school, 224 (32.1%) were
freshmen, 174 (24.9%) were sophomores, 178 (25.5%)
were juniors, and 122 (17.5%) were seniors. Mean BMI
was 24.26 kg/m2 (SD = 3.92).

Instruments

Demographics. Participants provided their age, race/
ethnicity, NCAA competitive level, year in school,
scholarship status, height, weight, and varsity sport.

Sport weight pressures. The 12-itemWeight Pressure
in Sport Scale forMen (Galli et al., 2014) assesses coach/
teammate pressures about weight (six items; influence
coaches and teammates have on body image and disor-
dered eating), importance of body weight and appear-
ance (three items; value of attaining an ideal body), and
uniform pressures (three items; extent to which athletic
apparel draws undesired attention to the body). Athletes
rated how often they experienced each pressure from 1
(never) to 6 (always). Total score for each factor is the
mean of those items; higher scores indicate more per-
ceived pressure. Galli et al. (2014) reported internal
consistency reliabilities that ranged from .73 to .84.
Cronbach’s alphas for the current study were .84
(coach/teammate), .72 (weight and appearance), and
.69 (uniform pressures). Using a sample of male athletes,
Galli et al. (2014) provided statistical support for the
scale’s factor structure, which included exploratory and
confirmatory procedures, as well as established the
scales’ convergent, concurrent, and incremental validity.

General sociocultural pressures. The 32-item Per-
ceived Sociocultural Pressure Scale assesses pressures

about losing weight, being lean, exercising, being attrac-
tive, looking more muscular, having a perfect body,
being more muscular, and changing one’s appearance
as communicated through different general societal
sources (Anderson et al., 2011). Each pressure was
assessed across four different sources: male friends,
family, romantic partners, teammates/coaches, and the
media. (Although assessed, we purposefully excluded
teammate/coach pressures from the total scores because
they represented a sport environment pressure, and we
wanted to minimize overlap with the Weight Pressure in
Sport Scale for Men.) Athletes responded to each item
from 1 (never) to 5 (always). Total score for each area
(e.g., losing weight) is the mean of the four items
representing the four sources; higher scores indicate
more perceived pressure. Cronbach’s alphas in the cur-
rent study ranged from .82 to .86. Although not yet used
with male athletes, Anderson et al. (2011) reported
alphas that ranged from .78 to .88 for the subscales and
that the pressures correlated significantly with measures
of body dissatisfaction, internalization, and dietary re-
straint using a sample of female collegiate athletes.

Internalization. The nine-item Internalization General
subscale of the Sociocultural Attitudes Toward Appear-
ance Questionnaire-3 (Thompson, van de Berg, Roehrig,
Guarda, & Heinberg, 2004) assesses social comparison
(four items; extent to which individuals compare them-
selves to body ideals) and internalization (five items; extent
to which individuals value body ideals). Athletes rated
each item from 1 (completely disagree) to 5 (completely
agree). Total score of each dimension is the mean of those
items; higher scores indicate more comparisons or inter-
nalization. Amongmale undergraduates, Cronbach’s alpha
was .94 (Karazsia & Crowther, 2008); alphas for the
current study were .96 (comparison) and .95 (internaliza-
tion). Karazsia and Crowther (2008) provided detailed
information about the scale’s validity, including significant
correlations with measures of drive for muscularity, physi-
cal appearance comparisons, and negative affect.

Body satisfaction. Eighteen items from the Body Parts
Satisfaction Scale for Men (McFarland & Petrie, 2012)
were used to measure men’s satisfaction with their upper
bodies (14 items) and legs (four items). Items are specific
body parts, such as chest and arms, on which men rate
their satisfaction with leanness and muscularity, as well
as questions about overall body size and shape (e.g.,
“overall level of body’s muscularity”). Athletes rated
each item from 1 (extremely dissatisfied) to 6 (extremely
satisfied). Total score for each factor is the mean of those
items; higher scores indicate more satisfaction. With
male undergraduates (McFarland & Petrie, 2012), Cron-
bach’s alphas ranged from .94 to .97; alphas in the
current study were .95 (upper body) and .90 (legs).
Furthermore, McFarland and Petrie (2012) reported that
body dissatisfaction added incrementally to the predic-
tion of disordered eating (i.e., EAT-26); dietary restraint;
guilt; and lower self-esteem beyond what was explained
by social desirability and drive for muscularity.
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Dietary restraint. The nine-item Dietary Intent Scale
(DIS; Stice, 1998) assesses behaviors related to restrict-
ing caloric intake. Athletes responded to each item
from 1 (never) to 5 (always). Total score is the mean
of the items; higher scores indicate greater restraint.
Cronbach’s alpha was .95 for male undergraduates
(McFarland & Petrie, 2012); alphas for the parcels used
in the study were .88 and .90. The DIS has correlated
(r = .92) with the Dutch Restrained Eating Scale and a
measure of bulimic symptomatology (r’s from .45 to .64)
among female collegiate athletes (Anderson et al., 2011).

Negative affect. Twenty-three items from the Positive
and Negative Affect Schedule-Expanded (Watson &
Clark, 1992) were used to assess fear, hostility, guilt,
and sadness as has been done in previous studies with
athletes (Anderson et al., 2011). From 1 (very slightly/
not at all) to 5 (extremely), athletes rated their experience
of each mood over the last 3 months. Total score for each
mood is the mean of those items; higher scores indicate
stronger negative affect. With female athletes, Cron-
bach’s alphas have ranged from .87 to .93 (Anderson
et al., 2011); alphas in the current study were .88 (fear),
.89 (hostility), .92 (guilt), and .94 (sadness). The fear,
hostility, and sadness scales have correlated significantly
with measures of general and sport-specific pressures,
dietary restraint, body dissatisfaction, and bulimic symp-
tomatology, supporting the scale’s validity among ath-
letes (Anderson et al., 2011).

Drive for muscularity. The 14-item Drive for Muscu-
larity Scale (McCreary & Sasse, 2000) assesses MBI
(seven items; preoccupation with becoming more mus-
cular) and MB (seven items; behaviors dedicated to
increasing muscle mass). Athletes rated each item from
1 (never) to 6 (always). Total score for each subscale is
the mean of those items; higher scores indicate a stronger
drive for muscularity. For male athletes, Galli et al.
(2015) reported Cronbach’s alphas of .92 (MBI) and
.84 (MB) and significant correlations with sport and
general pressures and negative affect, demonstrating
the subscales’ concurrent validity. McCreary and Sasse
(2000) also have provided extensive information about
the scale’s validity. In the current study, alphas were .85
(MB) and .93 (MBI) for the two factors, and .72 and .77
for the two MB parcels.

Bulimic symptomatology. The 36-itemBulimia Test—
Revised (BULIT-R; Thelen,Mintz, &VanderWal, 1996)
assesses behaviors and attitudes that comprise symptoms
of bulimia nervosa based on theDiagnostic and Statistical
Manual-IV-TR (American Psychiatric Association, 2000).
Although athletes completed all 36 items, only 28 are
scored. On each item, athletes responded from 1 (absence
of disturbance) to 5 (extreme disturbance). A total score is
the sum of the items; higher scores indicate endorsement
of more symptomatology. Cronbach’s alpha was .87
among collegiate male athletes (Petrie et al., 2007). In
the current study, alpha for the entire scale was .90; alphas
for the parcels ranged from .64 to .74. In a mixed-sport
sample of male athletes, Petrie et al. (2014) reported

significant correlations with measures of body dissatis-
faction, dietary restraint, and negative affect, providing
support for its concurrent validity. Pritchard (2014) also
provided information supporting the scale’s use and
validity with men.

Procedure

Following institutional review board approval from the
University of North Texas, head athletic trainers from
NCAADivision I, II, and III and National Association of
Intercollegiate Athletes institutions were contacted via
e-mail to solicit the participation of their athletes. The
e-mail explained the general purpose of the study (to
examine the psychological health and well-being of
male collegiate athletes) and asked that information on
the study be forwarded to the athletes and/or coaches at
their universities; the researchers provided the athletic
trainers with an e-mail and a flier, both of which
described the study, which they could send to their
athletes. In the e-mail and/or flier, athletes were directed
to a secure website where they could anonymously
participate in a larger study on the psychological health
and well-being of male collegiate athletes that was
funded by a grant from the NCAA. Data collection
occurred throughout the 2010–2011 academic year and
has resulted in publications regarding their prevalence of
ED (Chatterton & Petrie, 2013) and the relationship of
their team and self-weighing behaviors to body image
perceptions and disordered eating (Galli, Petrie, &
Chatterton, 2017).

On the website, athletes provided consent for their
participation and then completed the survey question-
naire, which took approximately 20 min. Athletes did
not provide any identifying information in the survey.
When done, through a separate website page (and thus
database), the athletes could sign up for a random
drawing to win one of fifty $50.00 cash prizes. Because
of the manner in which we solicited the participation of
the student athletes and that we did not follow up with
the athletic trainers as to whether or not they forwarded
our request to their athletes, there is no way to determine
the number of student athletes who may have been made
aware of the study and thus had a chance to participate.

Data Analysis

Initially, 1,048 eligible male athletes entered the website
and started the survey. However, 317 were removed due
to not progressing past the initial third of the survey and
leaving multiple questionnaires completely blank or not
meeting the eligibility criteria (e.g., were not collegiate
athletes on a varsity team). Thus, we had usable data
from 66.6% of the male athletes who started the survey.
For the 698 participants in our final sample, we exam-
ined their data and found no individual missing items.
Because we limited the number of measured variables
included, we chose to parcel the DIS and the BULIT-R
to have an adequate number of indicators for those latent
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variables (LVs), which is an accepted analytic approach
(see Little, Rhemtulla, Gibson, & Schoemann, 2013).
We used the “item-to-construct balance” technique
(Little, Cunningham, Shahar, & Widaman, 2002), in
which items are parceled to distribute equal values of
factor loadings. For each measure, the factor loadings
from a single-construct solution were used, and the items
were allocated to parcels based on the magnitude of the
factor loadings. The DIS was represented by two parcels,
one of which consisted of five items and the other
consisted of four items. The BULIT-R was represented
by four parcels, each consisting of seven items.1

Although some debate has surrounded the use of parcels
(e.g., Marsh, Lüdtke, Nagengast, Morin, & Von Davier,
2013), they are an appropriate and reliable tool for
estimating latent models when the items/scales that make
up a parcel reflect a unidimensional LV (Bandalos,
2002). Recent research has affirmed the use of parcels
for this purpose (Gordts, Uzieblo, Neumann, Van den
Bussche, & Rossi, 2017). We calculated total scores for
each measure, and the subsequent DIS and BULIT-R
parcels, and then examined the scales’ distributional
characteristics (i.e., kurtosis, skewness, outliers); all
variables fell within acceptable limits. We also deter-
mined the means, SDs, and bivariate correlations among
all the full scale scores of the measured variables.

Prior to beginning the SEM analyses, we tested the
measurement model to establish the relationships of the
measured variables to the LV. We tested the proposed
model (measurement and structural) using MPlus version
7.1 (Los Angeles, CA; Muthén & Muthén, 2013). We
determined model fit using the comparative fit index
(CFI), root mean square error of approximation
(RMSEA), and standardized root mean square residual
(SRMR); each fit index provided a different evaluation
of the model (Hu & Bentler, 1999). Based on our sample
size and recommendations by Hu and Bentler, cutoff
values were set at CFI ≥ .90, RMSEA ≤ .08, and
SRMR ≤ .08 as indications of adequate fit. We used
maximum likelihood to estimate all parameters with the
exception of the indirect effects and related confidence
intervals (CIs), which were obtained using the recom-
mendedmethod of bias-corrected bootstrapping (Preacher
& Kelley, 2011; Preacher, 2015). Thus, significant direct
and indirect effects were tested, and the variance ex-
plained is based upon the bootstrapped values; 95% CI
are presented for each indirect effect. Alpha was set at .05
to determine the statistical significance of all analyses.

Results

Correlations

In Table 1, we present the means, SDs, and bivariate
correlations of all the measures described in the Method
section.2 With respect to bulimic symptomatology, three
athletes (0.3%) scored above the clinical cutoff of 104.
(Using a broader measure of ED symptoms, Chatterton
and Petrie (2013) reported that eight of the male athletes

met the criteria for a clinical classification, including
subthreshold bulimia [n = 4], binge ED [n = 3], or non-
binge bulimia [n = 1].) Furthermore, the mean score of
the BULIT-R for our male athletes (M = 46.17, SD =
13.83) was comparable with that reported by Petrie et al.
(2014) in an independent mixed-sport sample of male
collegiate athletes, M = 47.39, SD = 15.67; t(899) =
1.073, p = .28.

Testing the Etiological Model

Measurement model. All LVs were allowed to corre-
late; correlations ranged from −.33 to −.13 and .15 to .57.
The original measurement model with the MB and
MBI factors representing the Drive for Muscularity LV
did not demonstrate adequate model fit (CFI = .910;
SRMR = .058; RMSEA = .071; χ2 = 1,341.23, df =
297), due in part to the high residuals for the MBI factor.
Therefore, we dropped MBI and parceled the MB factor
to create two indicators of three and four items each.
With this change, the Drive for Muscularity LV repre-
sented the actual behaviors male athletes engaged in to
increase their strength and musculature, such as lifting
weights and ingesting protein supplements. This change
was consistent with recent research findings that have
shown MB, but not MBI, to be related to bulimic
symptomatology among male athletes (Petrie et al.,
2014) and nonathletes (McFarland & Petrie, 2012). This
respecified measurement model demonstrated a better fit
compared with the original measurement model (CFI =
.920; SRMR = .049; RMSEA = .067, 90% CI [.063,
.071]; χ2 = 12,028.42, df = 351). See Table 2 for stan-
dardized factor loadings and standard errors.

Structural model. For all the SEMmodels, we entered
BMI as a covariate to control for effects due to physical
size. Support for using BMI as a covariate is based on
(a) significant relationships between it and measures of
disordered eating attitudes and behaviors in mixed-sport
samples of male athletes (Petrie et al., 2014) and
(b) significant correlations with over half of the pre-
dictors and outcomes in the current sample. The hypoth-
esized model (CFI = .906; SRMR = .129; RMSEA
= .078; χ2 = 1,722.29, df = 330) fit the data poorly. This
model was respecified following guidelines suggested
by MacCallum (1995). First, we dropped the nonsignifi-
cant pathway from body satisfaction to drive for mus-
cularity. Second, based on modification indices and
existing theory (e.g., Cafri et al., 2005; Grieve, 2007),
we added two pathways: (a) sport weight pressures
to negative affect and (2) general societal pressures to
negative affect. This respecified model adequately fit
with the data (CFI = .916; SRMR = .078; RMSEA
= .074, 90% CI [.070, .077]; χ2 = 1,580.07, df = 329);
furthermore, all pathways were significant (ps < .05).
See Figure 1 for detailed information about the signifi-
cant direct paths and the variance explained in each LV.

The indirect effect, which was obtained through
bias-corrected bootstrapping procedures, from sport
weight pressures to bulimic symptomatology was

318 Chatterton et al.

JSEP Vol. 39, No. 5, 2017

D
ow

nl
oa

de
d 

by
 E

bs
co

 P
ub

lis
hi

ng
 o

n 
12

/2
2/

17
, V

ol
um

e 
39

, A
rt

ic
le

 N
um

be
r 

5



T
ab

le
1

C
o
rr
el
at
io
n
s,

M
ea

n
s,

an
d
S
D
s
A
m
o
n
g
M
ea

su
re
d
V
ar
ia
b
le
s
(N

=
69

8)

1
2

3
4

5
6

7
8

9
10

11
12

13
14

15
16

17
18

19
20

21
22

23
24

1.
W
P
S
-C

–

2.
W
P
S
-A

.3
5

–

3.
W
P
S
-U

P
.3
5

.3
4

–

4.
P
S
-L
W

.2
5

.3
5

.3
0

–

5.
P
S
-L
B

.2
6

.4
3

.3
0

.7
6

–

6.
P
S
-E
X

.2
1

.3
8

.2
4

.6
5

.7
5

–

7.
P
S
-L
M

.2
2

.3
9

.2
3

.5
9

.7
2

.7
9

–

8.
P
S
-A

T
.1
7

.3
4

.2
6

.5
9

.6
6

.6
7

.7
2

–

9.
P
S
-P
B

.1
9

.3
7

.2
8

.6
1

.7
1

.7
0

.7
5

.8
1

–

10
.
P
S
-B
M

.2
3

.3
8

.2
4

.5
9

.7
3

.7
6

.8
9

.7
8

.7
8

–

11
.
P
S
-C
A

.2
1

.3
5

.2
9

.6
9

.7
0

.7
0

.7
1

.7
7

.7
7

.7
8

–

12
.
S
A
T
A
Q
-I

.1
9

.3
5

.2
0

.3
1

.3
3

.3
3

.3
8

.3
5

.3
7

.4
0

.3
6

–

13
.
S
A
T
A
Q
-C

.1
8

.3
4

.2
2

.3
0

.3
4

.3
4

.3
9

.3
8

.4
0

.3
9

.3
7

.8
4

–

14
.
S
at
L
eg
s

−
.0
7

−
.1
5

−
.0
9

−
.1
9

−
.1
8

−
.1
7

−
.2
2

−
.1
9

−
.1
9

−
.2
0

−
.2
1

−
.2
2

−
.2
1

–

15
.
S
at
B
od
y

−
.1
2

−
.1
6

−
.0
8

−
.3
1

−
.2
7

−
.2
6

−
.3
2

−
.2
6

−
.2
5

−
.3
0

−
.2
9

−
.2
4

−
.1
8

.7
4

–

16
.
F
ea
r

.0
5

.1
3

.1
8

.2
7

.2
7

.2
9

.3
0

.3
4

.3
1

.3
4

.3
6

.1
9

.1
9

−
.1
5

−
.1
7

–

17
.
H
os
til
e

.1
4

.2
3

.2
4

.3
2

.3
3

.3
5

.3
4

.3
3

.3
5

.3
8

.4
0

.1
9

.2
4

−
.1
9

−
.2
4

.6
3

–

18
.
G
ui
lt

.1
2

.2
5

.2
2

.3
3

.3
6

.3
6

.3
8

.4
0

.3
8

.4
1

.4
3

.2
2

.2
4

−
.2
4

−
.2
8

.6
6

.7
1

–

19
.
S
ad

.0
9

.2
1

.2
4

.2
6

.2
9

.2
8

.3
3

.3
5

.3
3

.3
5

.3
5

.1
9

.2
4

−
.1
4

−
.2
1

.6
1

.6
4

.6
8

–

20
.
M
B
eh

.3
8

.3
1

.1
0

.2
2

.3
0

.2
7

.3
5

.2
8

.3
2

.3
5

.3
0

.2
7

.2
9

−
.1
0

−
.1
1

.1
1

.2
1

.2
0

.1
8

–

21
.
M
B
od
y

.2
6

.3
5

.1
5

.2
7

.3
7

.3
9

.5
2

.4
1

.4
0

.5
4

.4
0

.4
0

.3
5

−
.3
2

−
.3
9

.2
2

.3
2

33
.2
8

.6
5

–

22
.
D
IS

.3
3

.2
6

.2
8

.6
4

.5
0

.4
0

.3
5

.4
1

.4
4

.3
7

.4
5

.3
2

.2
8

−
.2
0

−
.2
7

.2
1

.2
4

.2
8

.2
0

.1
5

.1
7

–

23
.
B
U
L
IT
-R

.3
2

.3
6

.3
9

.4
9

.4
1

.3
5

.3
5

.4
0

.4
2

.3
7

.4
3

.2
4

.2
7

−
.2
2

−
.3
2

.3
1

.4
0

.4
8

.3
7

.2
7

.2
9

.5
3

–

24
.
B
M
I

.3
7

.1
7

.1
2

.3
4

.2
6

.2
3

.1
5

.1
1

.1
4

.1
6

.2
0

.0
7

.0
6

−
.0
5

−
.2
2

−
.0
3

.1
4

.0
7

.0
6

.2
0

.0
9

.2
6

.2
8

–

M
ea
n

2.
67

2.
88

2.
33

1.
42

1.
65

1.
79

1.
91

1.
65

1.
58

1.
85

1.
56

2.
72

2.
62

4.
38

4.
12

1.
74

1.
88

1.
86

1.
93

2.
81

3.
19

1.
65

46
.1
7

24
.2
6

SD
1.
13

1.
14

1.
15

0.
72

0.
82

0.
87

0.
93

0.
86

0.
82

0.
90

0.
78

1.
05

1.
11

1.
12

0.
98

0.
66

0.
75

0.
86

0.
96

1.
14

1.
38

0.
82

13
.8
3

3.
92

R
an
ge

1–
6

1–
6

1–
6

1–
5

1–
5

1–
5

1–
5

1–
5

1–
5

1–
5

1–
5

1–
5

1–
5

1–
6

1–
6

1–
5

1–
5

1–
5

1–
5

1–
6

1–
6

1–
5

28
–
12
2

16
.1
–
44
.9

N
ot
e.
W
PS

-C
,-
A
,a
nd

-U
P
=
W
ei
gh
tP

re
ss
ur
e
in
S
po
rt
S
ca
le
fo
rc
oa
ch
/te
am

m
at
e,
ap
pe
ar
an
ce
,a
nd

un
if
or
m
pr
es
su
re
s
(s
co
re
s
ca
n
ra
ng
e
fr
om

1
=
lo
w
pr
es
su
re

to
6
=
hi
gh

pr
es
su
re
);
P
S
-L
W
,-
L
B
,-
E
X
,-
L
M
,

-A
T
,-
P
B
,-
B
M
,-
C
A
=
P
er
ce
iv
ed

S
oc
io
cu
ltu

ra
lP

re
ss
ur
e
S
ca
le
fo
r
su
bs
ca
le
s
lo
se

w
ei
gh
t,
le
an

bo
dy
,e
xe
rc
is
e
m
or
e,
lo
ok

m
or
e
m
us
cu
la
r,
be

at
tr
ac
tiv

e,
ha
ve

a
pe
rf
ec
tb

od
y,
be

m
or
e
m
us
cu
la
r,
an
d
ch
an
ge

ap
pe
ar
an
ce

(s
co
re
s
ca
n
ra
ng
e
fr
om

1
=
lo
w
pr
es
su
re

to
5
=
hi
gh

pr
es
su
re
);
S
A
T
A
Q
-I
an
d
-C

=
S
oc
io
cu
ltu

ra
lA

tti
tu
de
s
T
ow

ar
d
A
pp
ea
ra
nc
e
Q
ue
st
io
nn
ai
re
-3

fo
r
su
bs
ca
le
s
in
te
rn
al
iz
at
io
n
an
d
co
m
pa
ri
so
n

(s
co
re
s
ca
n
ra
ng
e
fr
om

1
=
lo
w
to

5
=
hi
gh
);
S
at
L
eg
s
an
d
S
at
B
od
y
=
B
od
y
P
ar
ts
S
at
is
fa
ct
io
n
S
ca
le
fo
r
M
en

fo
r
le
gs

an
d
bo
dy

fa
ct
or
s
(s
co
re
s
ca
n
ra
ng
e
fr
om

1
=
lo
w
sa
tis
fa
ct
io
n
to

6
=
hi
gh

sa
tis
fa
ct
io
n)
;

F
ea
r,
H
os
til
e,
G
ui
lt,

an
d
S
ad

=
ne
ga
tiv

e
m
oo
d
st
at
es

fr
om

th
e
P
os
iti
ve

an
d
N
eg
at
iv
e
A
ff
ec
tiv

e
S
ta
te
s
Q
ue
st
io
nn
ai
re
(s
co
re
s
ca
n
ra
ng
e
fr
om

1
=
lo
w
to
5
=
hi
gh
);
M
B
eh

an
d
M
B
od
y
=
D
ri
ve

fo
rM

us
cu
la
ri
ty

S
ca
le
fo
r
m
us
cl
e-
bu
ild

in
g
be
ha
vi
or
s
an
d
m
us
cu
la
ri
ty
-o
ri
en
te
d
bo
dy

im
ag
e
su
bs
ca
le
s
(s
co
re
s
ca
n
ra
ng
e
fr
om

1
=
lo
w
to

6
=
hi
gh
);
D
IS

=
D
ie
ta
ry

In
te
nt

S
ca
le
(s
co
re
s
ca
n
ra
ng
e
fr
om

1
=
lo
w
to

5
=
hi
gh
);

B
U
L
IT
-R

=
B
ul
im

ia
T
es
t—

R
ev
is
ed

(s
co
re
s
ca
n
ra
ng
e
fr
om

28
=
lo
w

sy
m
pt
om

s
to

14
0
=
hi
gh

sy
m
pt
om

s)
;
B
M
I=

bo
dy

m
as
s
in
de
x
(k
g/
m

2
).
C
or
re
la
tio

ns
<
−
.0
8
or

>
.0
8
ar
e
si
gn
ifi
ca
nt

at
p
<
.0
5.

C
or
re
la
tio

ns
<
−
.1
3
or

>
.1
3
ar
e
si
gn
ifi
ca
nt

at
p
<
.0
01
.

JSEP Vol. 39, No. 5, 2017 319

D
ow

nl
oa

de
d 

by
 E

bs
co

 P
ub

lis
hi

ng
 o

n 
12

/2
2/

17
, V

ol
um

e 
39

, A
rt

ic
le

 N
um

be
r 

5



significant (β = 0.37, 95% CI [0.29, 0.45]) and mediated
through drive for muscularity (β = 0.05, 95% CI [0.02,
0.09]), dietary restraint (β = 0.21, 95% CI [0.15, 0.26]),
and negative affect (β = 0.07, 95% CI [0.01, 0.13]). The
total indirect effect from general societal pressures to
bulimic symptomatology was also significant (β = 0.13,
95% CI [0.06, 0.19]), though mediated solely by nega-
tive affect (β = 0.12, 95%CI [0.06, 0.19]). There were no
other significant indirect effects in the model.

Discussion

Although the initial test of the Petrie and Greenleaf
(2012b) model resulted in an inadequate fit with the
data, the respecified model was acceptable. In the re-
specified model, we dropped one pathway and added
two new ones that were consistent with recent research
(e.g., Galli, Reel, Petrie, Greenleaf, & Carter, 2011;
Mulgrew & Volcevski-Kostas, 2012); this model

explained 48% of the BULIT-R variance. Overall, we
found that the sport environment, specifically experienc-
ing pressures from coaches and teammates about weight,
body, and performance, was the key LV for understand-
ing the male athletes’ BULIT-R scores. Not only did
sport weight pressures have direct effects on internali-
zation, negative affect, body satisfaction, dietary re-
straint, and drive for muscularity but also consistent
with past research with female athletes and nonathletes
(e.g., Anderson et al., 2011; Petrie et al., 2014; Stice,
2002), it was related significantly to bulimic symptom-
atology through the extent to which it increased the male
athletes’ likelihood of restricting their caloric intake,
engaging in muscle-building behaviors, and feeling
negative emotions, such as guilt and sadness.

General, and sport-specific, pressures explained
34% of the internalization variance, though the effects
were stronger for sport pressures. Although the internal-
ization of general societal pressures had been verified
for female athletes (Anderson et al., 2011), female

Table 2 Measurement Model Factor Loadings and Standard Errors (N = 698)

Latent Variable Observed Variable Standardized Factor Loadings Standard Error

Sport pressures WPS-M coach/teammate .580 .035

WPS-M appearance importance .645 .033

WPS-M uniform pressures .536 .034

General societal pressures PSPS lose weight .731 .025

PSPS lean body .829 .016

PSPS exercise more .838 .014

PSPS look more muscular .891 .011

PSPS be more attractive .845 .016

PSPS perfect body .869 .017

PSPS be more muscular .917 .008

PSPS change appearance .857 .014

Internalization SATAQ internalization .927 .018

SATAQ social comparison .910 .020

Body satisfaction BPSS-M upper body .985 .042

BPSS-M legs .748 .037

Negative affect PANAS fear .761 .025

PANAS hostility .815 .020

PANAS guilt .879 .015

PANAS sadness .778 .020

Drive for muscularity DMS MB 1 .961 .011

DMS MB 2 .823 .010

Dietary restraint DIS parcel 1 .955 .010

DIS parcel 2 .974 .010

Bulimic symptomatology BULIT-R parcel 1 .781 .020

BULIT-R parcel 2 .886 .012

BULIT-R parcel 3 .824 .016

BULIT-R parcel 4 .815 .018

Note. WPS-M =Weight Pressure in Sport Scale for Men; PSPS = Perceived Sociocultural Pressure Scale; SATAQ = Sociocultural Attitudes Toward
Appearance Questionnaire; BPSS-M = Body Parts Satisfaction Scale for Men; PANAS = Positive and Negative Affect Schedule; DMS MB =Drive
for Muscularity Scale Muscularity Behaviors; DIS = Dietary Intent Scale; BULIT-R = Bulimia Test—Revised.
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nonathletes (Stice, 2002), andmale nonathletes (Edwards,
Tod, Molnar, & Markland, 2016), until this study, it had
not been established with male athletes. The relationship
of sport weight pressures to internalization, however, has
been equivocal in studies of athletes. For example, among
female collegiate athletes, sport weight pressures were
unrelated to internalization scores (Anderson et al., 2011),
though the sport-related weight pressures that male figure
skaters experienced were the only predictor of their
disordered eating scores (Voelker et al., 2017). Further-
more, male athletes representing seven different sports
(e.g., football, swimming, baseball) reported through
qualitative interviews that the pressures they experienced
in their sport environments had negative effects on how
they thought they should look (Galli & Reel, 2009).

Male athletes compete in environments that empha-
size leanness and muscularity, and the importance of
having such a physique often is endorsed and commu-
nicated by teammates, coaches, and even fans and sport
officials (Thompson & Sherman, 2010). Coaches may
make comments about body composition and its pre-
sumed relation to athletic performance, and teammates
may model expected behaviors (e.g., dieting, additional
physical training, muscle-building behaviors; Galli &
Reel, 2009; Voelker et al., 2017). Being exposed to such
messages and ideals on a daily basis may lead male
athletes to believe that looking a certain way is important
for their performances, defines their masculinity, and
establishes their personal worth. For male athletes, being
immersed in environments, particularly sport specific,

which emphasize weight, appearance, and body appear
to be more influential in determining their adoption of
these values than the messages they receive from the
general sociocultural environment.

Consistent with past research with men (Morry &
Staska, 2001), women (Fingeret & Gleaves, 2004), and
female athletes (Anderson et al., 2011), internalization
was related to lower levels of body satisfaction. Sport
weight pressures also contributed and together these LVs
explained 9% of the variance in the male athletes’ body
satisfaction. Male athletes experience pressure to man-
age their weight, look good in their uniforms, and
perform at a high level (Galli & Reel, 2009). They are
in constant contact with other athletes (immediate com-
parison group) who may possess the ideal body, and
coaches, teammates, and trainers may make comparative
statements that highlight where athletes’ bodies fall short
of the ideal (Voelker et al., 2017). Thus, male athletes’
immersion in environments with constant body moni-
toring, comparing and evaluating, as well as the extent to
which body ideals are internalized, may increase their
risk of becoming dissatisfied with the leanness and
muscularity of their bodies.

Sport weight pressures, but not body satisfaction,
were related to athletes’ use of muscle-building beha-
viors (R2 = .21). Petrie et al. (2007) found that pressures
from teammates and coaches regarding body size and
weight were associated with athletes’ drive for muscu-
larity. The nonsignificant path from body satisfaction
likely was due to our defining Drive for Muscularity

Figure 1 — Final model with standardized parameter estimates and R2 values. Estimates of standard errors are displayed
parenthetically. *p < .05. **p < .01.
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solely by the MB items from the scale (and thus not
including any items related to their desire to have a
muscular body). Similarly, McFarland and Petrie (2012)
and Petrie et al. (2014) found that among male under-
graduates and collegiate athletes, respectively, body
satisfaction was unrelated to men engaging in muscular-
ity-focused behaviors. Thus, pressures within the sport
environment about appearance, body, and weight are
associated with the likelihood that male athletes will
engage in muscle-building behaviors, such as supple-
ment use and excessive weight-lifting, which most
athletes consider necessary for, and beneficial to, their
athletic performances (Galli & Reel, 2009).

Although sport weight pressures and body satisfac-
tion were associated with the athletes’ dietary restraint
(R2 = .32), sport pressures were the stronger predictor.
Among male undergraduates and male athletes, being
satisfied with body size and shape has been associated
with lower levels of caloric restraint (McFarland & Petrie,
2012; Petrie et al., 2014; Voelker et al., 2017). For
example, Petrie et al. (2014) found that, in a mixed-sport
sample, the male collegiate athletes who were more
satisfied with their bodies and appearance were most
likely to report lower scores on a measure of dietary
intent. Thus, being dissatisfied with body size and shape,
which generally occurs when male athletes believe that
their current levels of muscularity and/or leanness do not
match ideals (Higgins, 1987), combined with time spent
in training environments that emphasize the connection
between weight loss and performance (Thompson &
Sherman, 2010), may lead male athletes to purposefully
try to reduce their food intake to achieve a leaner physique
that may more fully reveal their muscularity and be
consistent with sport and appearance expectations.

Sport weight pressures, general societal pressures,
and body satisfaction predicted higher levels of negative
affect (R2 = .30). Among male athletes from power,
endurance, and ball game sports, Galli et al. (2011)
reported an association between sport weight pressures
and negative affect; however, this relationship was
nonsignificant among female collegiate gymnasts and
swimmers (Anderson et al., 2011). Regarding general
societal pressures, men who viewed media images of
attractive and muscular men experienced an immediate
decline in mood, including feelings of anger (Mulgrew
& Volcevski-Kostas, 2012). The body dissatisfaction–
negative affect relationship has been supported
among female athletes (Anderson et al., 2011), male
undergraduates (McFarland & Petrie, 2012), and male
collegiate athletes (Petrie et al., 2014). Male athletes
reside in general and sport-specific environments that
communicate to them about how they should look, think,
and feel about their bodies and behave in relation to
food. In the presence of such messages, male athletes
may engage in an ongoing comparative process
that contributes not only to body dissatisfaction but also
to general feelings of sadness, shame, and/or anger
as they realize they do not measure up to societal
expectations.

Consistent with past research (e.g., Anderson et al.,
2011; Greenleaf et al., 2010; Petrie et al., 2007), being
body dissatisfied, experiencing negative affect, intend-
ing to restrict caloric intake, and engaging in muscle-
building behaviors explained 48% of the variance in the
male athletes’ bulimic symptomatology. Athletes with
low levels of body satisfaction may engage in behaviors
(e.g., excessive exercising, purging) designed to change
their physique to more closely align with appearance
ideals. The combination of a high physical training load
with decreases in food intake may create such large
caloric deficits that male athletes’ bodies are physiologi-
cally primed to binge eat (Ruderman & Besbeas, 1992).
Binge eating often results from disruptions in adaptive
eating processes, such as eating to satisfy physical, as
opposed to emotional, needs and being attuned to hunger
and satiety cues. Dieting may disrupt these adaptive
eating processes because it requires individuals to ignore
physical cues (e.g., hunger) and classify foods as “good”
or “bad,” thus placing restrictions on what should and
should not be eaten (e.g., Moy et al., 2013). Such
disruptions may lead directly to overeating, which often
is associated with feelings of guilt and shame, and
subsequently followed by behaviors designed to rid
oneself of excess food, such as vomiting, laxatives, or
increasing levels of exercise, all of which are precursors
to bulimia.

The male athletes’ drive for muscularity was repre-
sented solely by their engagement in muscle-gain be-
haviors and was related to the extent to which the
athletes’ reported bulimic symptoms. In interviews with
male undergraduates, Ridgeway and Tylka (2005) found
that all of the men described the ideal male body as being
muscular and half said it included being lean and tall;
more than 13% endorsed using diet pills and muscle-
enhancing supplements to achieve that physique. Fur-
thermore, male athletes have reported dissatisfaction
with different aspects of their physique and acknowl-
edged that weight lifting and modifying their eating
patterns are key strategies for enhancing their bodies
(Galli & Reel, 2009). For male athletes, how they
approach (and how much they engage in) muscle-
building behaviors is salient and needs to be considered
to fully understand their potential for developing bulimic
symptomatology.

Overall, our study verifies the Petrie and Greenleaf
(2012b) model among male collegiate athletes, suggest-
ing that all of the proposed psychosocial variables are
important for understanding their level of bulimic symp-
tomatology. Like Anderson et al. (2011), who tested the
model in female collegiate athletes, pressures within the
sport environment about weight, body, performance, and
appearance were most influential, being indirectly relat-
ed to bulimic symptomatology through the extent to
which the athletes’ engaged in muscle-building beha-
viors, restrained their eating, and experienced negative
feelings (e.g., sadness). Our findings underscore the
importance of considering drive for muscularity with
this group. Finally, like Anderson et al. (2011), these
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psychosocial variables explained about 50% of the BU-
LIT-R variance, suggesting a strong effect that may only
be improved by examining the potential influences of
personality variables that may moderate their effects (see
Brannan, Petrie, Greenleaf, Reel, & Carter, 2009).

The current study has limitations that warrant dis-
cussion. First, due to lack of fit, we defined drive for
muscularity solely by the MB items. Doing so, however,
was consistent with recent research that has suggested it is
MB, rather than a MBI, which increases risk of bulimic
symptomatology (Petrie et al., 2014). Second, the current
study used a cross-sectional design that did not allow for a
causal, or temporal, interpretation of the data. This ap-
proach, however, was appropriate given that this study
represented the first test of the Petrie and Greenleaf
(2012b) model in a sample of male athletes. In future
studies, researchers might examine the supported relation-
ships longitudinally, such as between sport weight pres-
sures and dietary restraint or drive for muscularity, to
determine how they change over time andwhich variables
temporally influence others. Third, although the current
study used a large sample of male collegiate athletes in the
United States, athletes self-selected into the study and
certain sports were underrepresented. Therefore, the find-
ings may not generalize to all sports, and additional
research is needed to verify the relations found in the
current study. Future researchmight test this model within
single sports (e.g., all football players or all soccer
players) or among younger athletes to determine if the
influence of the sport environment remains, is heightened,
or is diminished. Finally, our measure of general societal
appearance ideals was broad and did not include specific
references to the body, weight, and appearance pressures
individuals might experience through their involvement
in social media. A recent review of research on social
media and body image and disordered eating (Holland &
Tiggemann, 2016) suggests that this outlet may play a
powerful role in shaping individuals’ expectations about
appearance and how they feel about their bodies. Future
research with athletes might examine how social media
use (e.g., viewing photos) might relate to their disordered
eating attitudes and behaviors.

Given that athletes’ ED may negatively affect their
performances, either directly or indirectly, sport person-
nel, such as coaches and sport psychologists, who work
with athletes need to understand that they can play a role
in identification, referrals, and treatment (Thompson &
Sherman, 2010). For example, sport psychologists could
target the social agents (e.g., coaches, teammates) who
comprise the sport environment itself, helping them
become more aware of the effects of their comments and
their expectations about body, weight, and appearance,
and then educating them on how to create a “body-
healthy” training environment (Petrie & Greenleaf,
2012a). Programs designed to educate coaches about the
impact of their remarks and that highlight self-awareness
regarding such comments could be implemented to help
shift the focus of the athletic environment away from
weight and appearance. Sport psychologists also might

work directly with athletes, providing them with resources
and strategies for countering the ubiquitousmessages about
physical and appearance ideals. Interventions of this kind
have had success with female athletes (e.g., Becker,
McDaniel, Bull, Powell, & McIntyre, 2012) but have yet
to be modified and tested with male athletes. Furthermore,
athletic departments might develop annual screening for
their athletes that could be carried out by sports medicine
personnel, such as athletic trainers. This screening could be
done to identify athletes who report high levels of body
dissatisfaction, a high drive to restrict their eating, and a
strong focus on muscle-building behaviors (beyond what
may be required for their sport). Once identified, athletes
could be sensitively referred to counselors and psycholo-
gists on campus for further evaluation and potential treat-
ment. Such an approach is consistent with National Ath-
letic Trainers’ Association recommendations (Bonci et al.,
2008) and allows for early identification and treatment of
at-risk athletes.

This study provided information about the relation-
ships of hypothesized risk factors and bulimic symptom-
atology in male collegiate athletes. Sport-specific pressures
played the most important role in understanding the
athletes’ symptomatology, having effects through nega-
tive affect, dietary restraint, and drive for muscularity. As
the direct precursors of the athletes’ bulimic symptom-
atology, body dissatisfaction, negative affect, dietary
restraint, and drive for muscularity also were salient. The
findings from this study provide a foundation on which
professionals working with athletes can develop interven-
tions to target and reduce risk factors for disordered eating.
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Notes

1. Exploratory factor analyses that were used to determine
parcels are available from the second author (T.A. Petrie)
upon request.

2. Although we parceled three scales for the SEM analysis,
we chose to report the correlations for the total or factors scores
of each measure, so comparisons could be made with
previously published research. In addition, correlations of the
parcels with the other variables included in the study were
similar to those obtained from the total/factor scores. Correla-
tions of parcels with the other measured variables are available
from the second author (T.A. Petrie) upon request.
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