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Athletes may be at increased risk for developing disordered eating and pathogenic weight 

control behaviors due to pressure for their bodies to look a certain way and perform at a high 

level (Sundgot-Borgen & Torstveit, 2004). Petrie and Greenleaf (2013) proposed a psychosocial 

model to explain the development of athletes’ disordered eating behaviors. Specifically, they 

suggested that unique weight/body pressures of the sport environment, general societal pressures 

about attractiveness, internalization of societal appearance ideals, body dissatisfaction, drive for 

muscularity, negative affect, and dietary restraint combine and contribute to the development of 

bulimic symptomatology. The aim of the current study is to test the Petrie and Greenleaf model 

in a large, nation-wide, diverse sample of male collegiate athletes.   

Participants were male collegiate athletes (N = 731; Mage = 19.91, SD = 1.50) 

representing 17 sports and National Collegiate Athletic Association (NCAA) Divisions I, II, and 

III. Participants completed a demographic questionnaire and measures designed to assess their 

experiences of the above constructs. Structural equation modeling was used to test the pathways 

proposed in the Petrie and Greenleaf (2013) etiological model.  

Results suggest that sport pressures, such as those from coaches and teammates about 

weight, the importance of appearance, and looking good in a uniform, are significant factors in 

understanding disordered eating among male collegiate athletes. These pressures were related 

directly to all other variables in the model, including increased body dissatisfaction, experiencing 

more negative emotions, restricting caloric intake, and engaging in behaviors to increase 

muscularity.  In the end, it was these variables – negative affect, drive for muscularity, dietary 



restraint, and body dissatisfaction– that explained over 30% of the variance in the athletes’ 

bulimic symptomatology. 
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INTRODUCTION 

A Test of an Etiological Model: Disordered Eating in Male Collegiate Athletes 

Male athletes are at increased risk for engaging in disordered eating behaviors due to 

sociocultural and environmental pressures for their bodies to look a certain way and to perform 

at a high level (Greenleaf, Petrie, Carter, & Reel, 2009; Hausenblas & Carron, 1999; Petrie 

&Greenleaf, 2012 Sundgot-Borgen & Torstveit, 2004). These weight and appearance pressures 

are similar to those experienced by female athletes, though with more a focus on muscularity and 

leanness. Initial research indicates that such pressures are associated with body image concerns 

and disordered eating, such as bulimic symptomatology (Galli, Petrie, Reel, Chatterton, & 

Baghurst, 2014; Petrie, Greenleaf, Reel, & Carter, 2008), though no study to date has taken a 

multivariate approach to test potential risk factors that have been identified in etiological models. 

Drawing on existing reviews of eating disorders research (e.g., Grieve, 2007; Ricciardelli 

& McCabe, 2003; Stice, 2001), Petrie and Greenleaf (2012) proposed a socioculturally-based 

model to explain the etiology of disordered eating in female and male athletes. Their model 

emphasized the pressures about body, appearance, weight, eating, and performance that exist 

within athletes’ general and sport environments as well as how these pressures may influence the 

extent to which athletes internalize societal ideals, become dissatisfied with their bodies, exercise 

and diet to be lean and/or muscular, experience negative emotions, and develop eating disorder 

symptoms (e.g., bulimia nervosa). In the sections that follow, I outline each construct and discuss 

how they interact to increase the risk of male athletes experiencing bulimic symptomatology (see 

Figure 1).   

General societal pressures. Like nonathletes, male athletes are exposed to general 

societal messages from the media, family, and friends that highlight cultural ideals in terms of 
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body size and shape, appearance, weight, eating, and what it means to be a man. Media 

representations suggest that, for men and boys, the ideal physique is tall and  muscular, yet lean, 

and this physical ideal may be a central dimension in what it means to be “masculine” (Cafri, et 

al., 2005; Ricciardelli & McCabe, 2003). With repeated exposure to these societal messages 

about how they should look, feel, and behave, many men take on these ideals and values as their 

own, creating an internalized schema of what it means to be masculine in today’s society. 

In his study of college men, Labre (2005) discovered that all had internalized a lean and 

muscular body as the male ideal. Men who read =fitness magazines and are frequently exposed 

to media images of men’s bodies are more likely to internalize the male body ideal than those 

who do not (Hatoum & Belle, 2004; Morry & Stask, 2001).  Among female collegiate athletes, 

general societal pressures have been associated with higher levels of internalization (Anderson, 

Petrie, & Neumann, 2011), though this connection has not been tested directly among male 

athletes. Relatedly, though, Petrie et al. (2007) found that male athletes who were symptomatic 

(i.e., had subclinical symptoms of an eating disorder) indicated experiencing higher levels of 

pressure from TV, movies, and magazines to attain a certain ideal physique and/or weight than 

did the athletes who were asymptomatic. Research is needed to determine if the relation between 

general pressures and internalization exists with male athletes. 

Sport weight pressures. Athletes experience unique pressures from coaches, teammates, 

sport judges, and fans about appearance, weight, diet, and the size, shape, and functionality of 

their bodies. These pressures may arise from many situations, such as team “weigh-ins,” 

coaches’ messages about weight, and the performance demands of specific sports (Thompson & 

Sherman, 2010). Performing in an environment that emphasizes a specific lean and muscular 

physique, and where other athletes have that body type, may lead to increased levels of body 
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dissatisfaction. Many athletes’ bodies are not naturally consistent with these standards and thus 

require attention and focus to attain such body ideals, generally through increases in 

cardiorespiratory exercise, muscle building behaviors, and caloric restriction. 

Research with female athletes has suggested that sport pressures may play a role in the 

development of body dissatisfaction and dietary restraint (Anderson, Petrie, & Neumann, 2012; 

de Bruin, Oudejans, & Bakker, 2007; Ferrand, Champley, & Filaire, 2009). Further, in a sample 

of male collegiate athletes, sport pressures regarding body shape and size were associated with a 

stronger desire to build muscle mass and a greater tendency to view muscularity as an important 

part of body image (Petrie et al., 2007). Because so few studies have examined the connections 

between sport pressures and body dissatisfaction, dietary restraint, and drive for muscularity, 

additional research is warranted. 

Internalization of societal appearance ideals. Male athletes who have internalized 

societal appearance ideals have, in essence, made them an integral part of their self-schema.  

Because these ideals about body, weight, and masculinity generally are impossible for most men 

to achieve, there will be a discrepancy between what they have internalized and the reality of 

their current physique and sense of self. When that discrepancy is perceived as large, men are 

likely to experience low self-esteem and disappointment in their bodies (Stice, 1994; 2001). 

Although no study to date has examined directly the relation between internalization and 

body dissatisfaction with male athletes, research on female athletes and male nonathletes 

provides support. For example, in a sample of female collegiate athletes, internalization was 

associated with athletes reporting increased levels of body dissatisfaction (Greenleaf, Petrie, 

Reel, & Carter, 2010), whereas adolescent boys who endorsed weight and body image as an 

important part of their self-evaluation were more likely to be dissatisfied with their bodies than 
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those who had not (Jones, Bain, & King, 2008). Future research should determine the extent to 

which internalization is linked directly to body dissatisfaction for male athletes. 

Body dissatisfaction. Body dissatisfaction, which reflects the attitudinal component of 

body image concerns, is a direct risk factor for bulimic symptomatology and also may influence 

its development indirectly through negative affect and dietary restraint (Stice, 2001; 2002). Petrie 

and Greenleaf (2012) noted considerable empirical support for the pathways from body 

dissatisfaction to bulimic symptomatology and from body dissatisfaction to negative affect.  

Individuals who are body dissatisfied are likely to experience negative emotions (e.g., anger, 

shame, anxiety), see their bodies as the source or cause of their emotions, and be motivated to 

make changes to their bodies to reduce the real-ideal discrepancy. Therefore, they may engage in 

body changing behaviors, such as dieting and exercise, under the assumption that these behaviors 

will bring them closer to their goal. Unfortunately for many, such behaviors result in unhealthy 

(and nonintuitive) eating and a disconnection from physical cues about hunger and satiety (Moy, 

Petrie, Dockendorff, Greenleaf, & Martin, 2013). In such cases, individuals may eat in response 

to emotions, which may set them up to begin a cycle of bingeing and restricting (or purging) that 

could be the precursor of bulimia nervosa.  

Body dissatisfaction in female collegiate athletes has been related directly to bulimic 

symptomatology (Anderson et al., 2011), whereas a fear of becoming fat in male collegiate 

athletes has been associated with having a subclinical (or symptomatic) classification of an 

eating disorder (Petrie et al., 2007). Regarding the connection between body dissatisfaction and 

negative affect, McFarland and Petrie (2012) found that men who were dissatisfied with their 

upper bodies experienced feelings of hostility, guilt, and depression. Petrie and Greenleaf (2012) 

also noted that body dissatisfaction might be related to dietary restraint and to drive for 
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muscularity. Given that the societal ideal for men is to be muscular and lean, men may pursue 

both muscle building behaviors as well as caloric restriction. Male athletes may believe that 

weight loss and body change (e.g., increased muscularity) will not only align them more closely 

with societal appearance ideals but also help them improve their sport performances (Thompson 

& Sherman, 2010). The extent to which these two behaviors result from body dissatisfaction for 

male athletes, however, has not yet been tested directly. 

Drive for muscularity. Athletes and nonathletes may engage in muscle building behaviors 

to meet an unrealistic societal ideal and/or to improve their athletic performances. This 

psychological drive can be seen in men’s desire to have a more muscular physique and their 

engaging in behaviors to increase their muscle size and strength, such as excessive weight-

lifting, protein supplementation, and steroid use (McCreary & Sasse, 2002). Among high school 

males, such muscle building behaviors (represented through a high drive for muscularity score) 

were related to dieting and trying to gain weight by increasing muscle mass (McCreary & Sasse, 

2002). McFarland and Petrie (2012) found that when college men reported engaging in muscle 

building behaviors, they had higher scores on a measure of bulimic symptomatology.  

Among male collegiate athletes, drive for muscularity was related significantly to bulimic 

symptomatology, providing support for this pathway in the model (Petrie et al., 2007).  Athletes 

compete in environments that value muscle for aesthetic and performance reasons, which may 

increase the pressure to gain muscle mass. The desire to increase lean muscle and gain strength, 

especially in an environment where excessive exercise and other weight control behaviors are 

normative, may contribute to the development of bulimic symptomatology. Research is needed 

to more thoroughly examine this association.   
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Negative affect and dietary restraint. Restricting caloric intake often is viewed as the 

mechanism for losing weight (Stice, 2001). However, when individuals severely restrict their 

food intake their bodies may reach a level of caloric deficit where physiology overwhelms the 

cognitive restraint that is being used by individuals to not (or minimally) eat (Ruderman & 

Besbeas, 1992). When this process occurs, individuals may end up binge eating because they are 

so hungry and they no longer possess the willpower to restrain. After binge-eating individuals 

often experience feelings of guilt and shame and may try to atone for their binge by restricting 

more; this cycle of restriction and bingeing is the precursor to bulimia nervosa. 

Individuals who are experiencing negative feelings about themselves and their bodies, 

and do not possess sufficient positive and healthy coping skills to manage their emotions, may 

turn to food for comfort and end up overeating in response to their sadness, anger, and/or 

anxiety. Overeating is often followed by feelings of shame and/or guilt and potentially the use of 

compensatory behaviors, such as self-induced vomiting, fasting, and/or increased exercising.  

Further, such emotional eating may disrupt intuitive responses to food, such as eating only when 

hungry and stopping when physically full (Moy et al., 2013). All of these responses can 

contribute to the cycle of bingeing and purging that is the foundation of bulimia nervosa. 

Research with male and female athletes supports the links between negative affect and 

dietary restraint and bulimic symptomatology (Anderson et al., 2011; Petrie et al., 2007). For 

example, Anderson et al (2011) found that body dissatisfaction, dietary restraint, and negative 

affect each were related directly to bulimic symptomatology and together accounted for 55-58% 

of its variance. Concerning negative affect, Petrie et al (2007) found that feelings of guilt and 

shame were associated with greater endorsement of bulimic symptomatology among male 
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collegiate athletes. To date, though, no study has examined the relative effects of dietary restraint 

and negative affect on disordered eating among male athletes. 

Purpose 

Based on their review of eating disorder risk factors for athletes, Bratland-Sanda and 

Sundgot-Borgen (2013) recommended that researchers examine multifactorial, etiological 

models, including variables related to the drive to be more muscular. Consistent with this 

suggestion, I tested Petrie and Greenleaf’s (2012) etiological model, which included the 

previously reviewed constructs, in a diverse sample of male collegiate athletes. 

They hypothesized that weight pressures in sport would be related directly to body 

dissatisfaction, dietary intent, and drive for muscularity; body dissatisfaction, in turn, would be 

associated directly with bulimic symptomatology and negative affect. General societal pressures 

were expected to be related directly to internalization, which would contribute to athletes’ body 

dissatisfaction. Negative affect, dietary restraint, and drive for muscularity were expected to have 

direct effects on bulimic symptomatology. Petrie and Greenleaf (2012) also proposed three 

pathways amongst the constructs that had theoretical, but limited empirical, support. First, sport 

pressures to internalization because it is possible that sport weight pressures operate with a 

mechanism similar to that of general societal pressures, leading to body dissatisfaction through 

the internalization of sport-environment ideas. Second, body dissatisfaction to drive for 

muscularity and to dietary restraint because body dissatisfied athletes may experience a 

psychological press to change their bodies, primarily through increases in muscularity and losing 

body fat to achieve a leaner, yet more defined, physique. Thus, in this study, I tested the original 

model, plus an alternative model defined by these three additional pathways, to understand better 
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the variables associated with the expression of bulimic symptomatology amongst male athletes 

(see Figure 1).  
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METHOD  

Participants 

Male collegiate athletes (N = 731; Mage = 19.91, SD = 1.50) representing 17 sports and 35 

of the 50 states in the U.S. participated. The athletes competed at the NCAA Division I (27.6%; 

n = 203), II (17.3%; n = 126), and III (54.5%; n = 398) levels; four athletes attended NAIA (.5%) 

schools. In terms of race/ethnicity, the majority were White, NonHispanic (83.9%; n = 613), 

followed by Hispanic (4.8%; n = 35), Black, NonHispanic (4.6%; n = 34), Asian American 

(2.6%; n = 19), and American Indian (.1%; n = 1); the remainder identified as other (2.3%; n = 

17) or did not answer (1.6%; n = 12).

In terms of academic status, 235 (32.1%) were freshmen, 178 (24.5%) sophomores, 189 

(25.8%) juniors, and 129 (17.6%) seniors or above. Most of the athletes (78%; n = 571) received 

no scholarship support for their athletic participation, though 22% (n = 161) were either on 

partial or full scholarship. The athletes’ BMI ranged from 16.09 to 44.9 kg/m2 (M = 24.28, SD = 

3.96). According to the Center for Disease Control (CDC; n.d.) the athletes fell into the 

following weight categories: underweight (1.6%, n = 12), normal (64.6%, n = 472), overweight 

(24%, n = 176), and obese (9.7%, n = 71).  

Instruments 

Demographics. Participants provided information regarding their age, race/ethnicity, 

state where they attended college/university, NCAA competitive level, year in school, 

scholarship status, height, weight, and the varsity sport in which they primarily competed. 

Sport weight pressures. The 12-item Weight Pressure in Sport Scale for Men (WPS-M; 

Galli et al., 2014) assesses the pressures male athletes experience within their sport environment 

along three dimensions: Coach/Teammate Pressures about Weight (6 items; influence coaches 
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and teammates have on body image and disordered eating, e.g., “my coach notices changes in 

my weight”), Importance of Body Weight and Appearance (3 items; value of attaining an ideal 

body based on pressures from those outside of sport, e.g., “body weight and appearance are 

important to my family”), and Pressures about Weight and Body due to Uniform (3 items; extent 

to which athletic apparel draws undesired attention to the body and accentuates aesthetic flaws, 

e.g., “any of my body flaws are readily apparent in my uniform”). The athletes rated how often

they experienced each pressure from 1 (never), to 6 (always). Total scores for each factor are the 

mean of those items; higher scores indicate more perceived pressure on that dimension. Galli et 

al. (2014) reported high internal consistency as estimated by Raykov’s (1998) composite 

reliability: .84 (Coach/Teammate), .73 (Weight and Appearance), and .74 (Uniform). Cronbach’s 

alphas for the current study were .84 (Coach/Teammate), .72 (Weight and Appearance), and .69 

(Uniform Pressures) across both Samples A and B.  As expected, each factor was moderately 

correlated with general societal pressures that athletes may experience to be leaner (rs from .27 

to .42), have a more muscular build (rs from .17 to .34), and be more attractive (rs from .13 to 

.28). In examining the incremental validity of the WPS-M factors in predicting bulimic 

symptomatology, after controlling for the effects of general societal pressures, the coach and 

teammate (β = .21) and uniform size/shape (β = .22) pressures accounted for a significant amount 

of additional variance in the male athletes’ BULIT-R scores (ΔR2 = .12).   

General sociocultural pressures. Based on the work of Stice and his colleagues (e.g. 

Stice & Agras, 1998; Stice, Shaw, & Nemeroff, 1998), the perceived sociocultural pressure scale 

(PSPS) assesses the pressures individuals experience in seven areas:  losing weight, being lean, 

exercising, being attractive, looking more muscular, having a perfect body, being more muscular, 

and changing one’s appearance. Each pressure is assessed across four different sources: male 
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friends, family, girlfriends/romantic partners, and the media (pressures from teammates and 

coaches were assessed but explicitly excluded in the total scores to ensure minimal overlap with 

the WPS-M). The athletes responded to each item from 1 (never) to 5 (always). Total score for 

each area (e.g., losing weight) was the mean of the four sources; higher scores indicate more 

perceived pressure in that area.  The Cronbach’s alphas in the current study were: Lose Weight 

(.86), Lean Body (.84), Exercise More (.82), Look More Muscular (.82), Be More Attractive 

(.84), Perfect Body (.83), Be More Muscular (.82), and Change Appearance (.85). In terms of 

concurrent validity, Anderson et al. (2011) reported correlations between the PSPS subscales and 

measures of body satisfaction (r’s - .43 to -.58), internalization (r’s = .43 to .59), and dietary 

intent (r’s = .45 to .65) among female athletes. 

Internalization. The nine-item Internalization General subscale of the Sociocultural 

Attitudes Toward Appearance Scale-3 (SATAQ-3; Thompson, van de Berg, Roehrig, Guarda, & 

Heinberg, 2004) assesses the extent to which individuals internalize general societal messages 

about appearance and attractiveness along two dimensions:  Social Comparison (4 items; extent 

to which an individual compares oneself to the body ideal; “I compare my body to the bodies of 

men who appear in magazines”) and Internalization (5 items; extent to which individual values 

representing the body ideal; “I would like my body to look like the men on TV”).  The athletes 

rated their agreement with each item from 1 (completely disagree) to 5 (completely agree). Total 

score of each dimension is the mean; higher scores indicate higher levels of that construct. In a 

sample of male undergraduates, Cronbach’s alpha for the 9-item subscale was .94 (Karazsia & 

Crowther, 2008); alphas for the current study were .96 (Social Comparison) and .95 

(Internalization). Karazsia and Crowther also reported significant correlations with measures of 

muscularity oriented body image (r = .44), behaviors related to increasing muscularity (r = .29), 
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comparison of body to others (r = .56), and self-esteem (r = -.20), providing support for the 

scale’s concurrent validity.  

Body satisfaction. Eighteen items from the Body Parts Satisfaction Scale for Men 

(BPSS-M; McFarland & Petrie, 2012) were used to measure men’s satisfaction with their upper 

bodies (14 items) and legs (4 items). Items are specific body parts, such as chest and arms, on 

which men rate their satisfaction with each body part’s leanness and its muscularity, as well as 

general questions about their satisfaction with overall body size and shape (e.g., “overall level of 

body’s muscularity”).  Each item was rated from 1 (Extremely Dissatisfied) to 6 (Extremely 

Satisfied). Total score for each factor is the mean; higher scores indicate more satisfaction. In a 

sample of male undergraduates (McFarland & Petrie), Cronbach’s alpha were .97 (Upper body) 

and .94 (Legs); alphas across both samples in the current study were .95 (Upper Body) and .90 

(Legs). McFarland and Petrie also found that the upper body factor and legs factor, respectively, 

were related to self-esteem (r = .49, r = .38), satisfaction with life (r = .39, r = .35), bulimic 

symptomatology (r = -.34, r = -.33), and depression (r = -.35, r = -.28), providing support for 

their validity. 

Dietary restraint. The nine-item Dietary Intent Scale (DIS; Stice, 1998) assesses 

behaviors related to intentions to diet and restrict caloric intake. On items such as “I limit the 

amount of food I eat in an effort to control my weight,” athletes responded from 1 (never) to 5 

(always). Total score is the mean; higher scores indicate greater restraint. Cronbach’s alpha was 

.95 among male undergraduates (McFarland & Petrie, 2012); alphas were .89 (Parcel 1) and .91 

(Parcel 2) across Samples A and B. Regarding the scale’s validity, the DIS correlated (r = .92) 

with the Dutch Restrained Eating Scale (DRES; Van Strein, Frijters, Van Steveren, Defares, & 
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Deurenberg, 1986) as well as with a measure of bulimic symptomatology (rs from .45 to .64) in a 

sample of female collegiate athletes (Anderson et al., 2011). 

Negative affect. Twenty-three items from the Positive and Negative Affect Schedule-

Expanded (PANAS-X; Watson & Clark, 1992) assess fear (6 items; e.g., afraid, scared), hostility 

(6 items; e.g., angry, irritable), guilt (6 items; e.g., ashamed, blameworthy), and sadness (5 items; 

e.g., downhearted, lonely). From 1 (very slightly/not at all) to 5 (extremely), athletes rated the

extent to which they had experienced each mood over the last three months. Total score for each 

mood state is the mean; higher scores indicate stronger negative affect.  In a sample of female 

athletes, Cronbach’s alphas were .88 (Fear), .87 (Hostility), .92 (Guilt), and .93 (Sadness) 

(Anderson et al., 2011); alphas in the current study were .88 (Fear), .89 (Hostility), .92 (Guilt), 

and .94 (Sadness) across Samples A and B. The PANAS-X has demonstrated strong convergent 

validity in a sample of male and female undergraduates based on its correlations with the Profile 

of Mood States (POMS; Watson & Clark, 1992), which ranged from .85 to .91. 

Drive for muscularity. The 15-item Drive for Muscularity Scale (DMS; McCreary & 

Sasse, 2000) assesses individuals psychological and behavioral drives regarding attaining a more 

muscular physique along two dimensions: (a) Muscularity Oriented Body Image (MBI; 7 items; 

preoccupation with becoming more muscular; e.g., “I wish I were more muscular”), and (b) 

Muscularity Behaviors (MB; 7 items; behaviors dedicated to increasing muscle mass; e.g., “I lift 

weights to build more muscle”). Athletes rated each item from 1 (never) to 6 (always). Total 

score for each subscale is the mean; higher scores indicate more ideation about muscularity or 

use of more behaviors related to building muscle. For college-aged male athletes, Dodge, Litt, 

Seitchik, & Bennet (2008) reported Cronbach’s alphas of .86 (MBI) and .83 (MB); alphas were 

.85 (MB) and .93 (MBI) in the current study. Litt and Didge (2008) found that the dimensions 
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were correlated significantly with self-reported use of a performance enhancing substance (MBI 

- r = .21; MB - r = .45), providing support for the scale’s validity. 

Bulimic symptomatology. The 36-item Bulimia Test- Revised (BULIT-R; Thelen, 

Mintz, & Vander Wal, 1996) assesses behaviors and attitudes that comprise symptoms of 

bulimia nervosa based on Diagnostic and Statistical Manual-IV-TR (DSM-IV-TR; APA, 2000) 

criteria.  Although athletes completed all 36 items, only 28 were counted in the total scores. On 

items such as “How often do you intentionally vomit after eating?” athletes responded from 1 

(absence of a disturbance) to 5 (extreme disturbance). A total score is the sum of the items 

within each parcel and can range from 7, (no bulimic to symptomology) to 35 (high levels of 

bulimic symptomology). Cronbach’s alpha was .87 in a sample of collegiate male athletes (Petrie, 

et al., 2007); alphas for the parcels ranged from .68 to .74. In terms of the scale’s validity, the 

BULIT-R was correlated with body satisfaction (rs from -.27 to -.34) and measures of an 

individual’s satisfaction with his physical appearance, fitness, and health (rs from .42 to .72) in 

independent samples of university men (Kelly & Saklofske, 2002; McFarland & Petrie, 2012). 

Procedure 

The researcher obtained approval from the university’s Institutional Review Board for 

human subjects research. Following approval, head athletic trainers from NCAA institutions 

(Division I, II, III, and NAIA) were contacted via email to solicit their school’s participation and 

provide information about the study. The email also contained standardized instructions for 

introducing the study to the athletes at their schools. Reminder emails were sent throughout the 

2010-2011 academic year. Data collection began in October 2010 and was closed by June 2011. 

Any male NCAA or NAIA varsity athlete was eligible to participate. Data from this study 

were collected online via a secure website as part of a larger study on the physical and 
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psychological health of male collegiate athletes that was funded by a grant from the NCAA. 

Overall, the survey questionnaire took approximately 20 minutes to complete. Prior to beginning, 

the athletes provided consent for their participation. Because no follow-up information was being 

obtained, athletes did not provide any identifying information.  When done, the athletes had the 

opportunity to sign up for a random drawing to win one of fifty $50.00 cash prizes. Although the 

athletes needed to provide their names and contact information to be entered into the drawing, 

these data were not associated with their questionnaire responses. 

Data Analysis 

Data were collected via the internet through a secure web-based site. Athletes were free 

to drop out of the study at any time; therefore, of the 1,635 athletes who began the study, 731 

completed all the measures, resulting in 44.7% response rate. For the 731 who completed the 

study, there were no missing data. The nine items from the DIS, and the 28-items from the 

BULIT-R were parceled using the “item-to-construct balance” parceling technique (Little, 

Cunningham, Shahar, & Widaman, 2002), in which items are parceled to distribute equal values 

of factor loadings for items. Use of parcels has been shown to be appropriate to the degree that 

items/scales that make up a parcel reflect a unidimensional latent variable (Bandalos, 2002). 

Total scores for each measure, and the subsequent parcels of the DIS and BULIT-R, were 

calculated and distributional characteristics (i.e., kurtosis, skewness, and outliers) examined; all 

variables demonstrated adequate normality and there were no significant outliers. Means, 

standard deviations, and bivariate correlations among all the measured variables were calculated. 

Internal consistency reliabilities were computed for each total scale or parcel score. 

The sample was divided into two groups for analysis using the split file function in SPSS: 

Sample A (n = 365; used for initial testing of the models) and Sample B (n = 366; used to test 
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respecified models). A series of MANOVAs were run to determine if the two samples differed 

significantly on any of the sets of measured variables; no significant between group differences 

were found (all ps > .05). 

The proposed and alternative models were tested using structural equation modeling 

(SEM) with the MPlus statistical analysis program, version 7.1 (Muthen & Muthen, 2013).  

Maximum Likelihood (ML) estimation was used, which assumes multivariate normality (Westen 

& Gore, 2006). However, ML is also robust to moderate violations of the normality assumption 

and can be used if the data is moderately non-normal (Anderson & Gerbing, 1984). 

Model fit was determined using a two-index strategy recommended by Hu and Bentler 

(1999). The comparative fit index (CFI) was used to assess incremental fit, which is a 

comparison of the model fit to a baseline model or “null” model in which all variables are 

uncorrelated.  The root mean squared residual (SRMR) was used to gauge absolute fit, which 

indicates how well the model fits the sample data rather than comparison to a baseline model.  

Both direct and indirect effects were obtained for the pathways in the model. An indirect effect 

implies a causal relation in which an independent variable (A) generates a mediating variable (B), 

which in turn generates a dependent variable (C) (Sobel, 1990). Indirect effects were reported 

with 95% confidence intervals.  
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RESULTS 

The correlations, means, and standard deviations of the measured variables are presented 

in Table 1 by Sample A and Sample B. 

Sample A 

Measurement model. The measured variables were loaded onto their expected factors 

and all latent variables (LVs) were allowed to correlate, ranging from -.13 to -.28 and .26 to .68.  

Due to poor fit, the measured variable Muscularity Oriented Body Image was dropped from 

Drive for Muscularity. The Muscularity Behaviors scale was then parceled to create two 

indicators for the Drive for Muscularity construct. Following this adjustment, the measurement 

model fit the data well (CFI = .926, SRMR = .052, χ2 = 755.19, df = 295, N = 365). See Table 2 

for the standardized factor loadings and standard errors of each measured variable associated 

with its latent factor. 

Structural model. Because neither Model A (CFI = .89, SRMR = .13, χ2 = 1,029.88, df = 

314, N = 365) nor Model B (CFI = .88, SRMR = .13, χ2 = 1,009.23, df = 311, N = 365) 

demonstrated a good fit with the data, no between model comparison was made. However, the 

additional pathways that were included in Model B were statistically significant, so this model 

was respecified following guidelines suggested by MacCallum (1995). The nonsignificant 

pathway from Body satisfaction to Drive for Muscularity was dropped. Then, based on 

modification indices and consideration of existing theory and research (Galli, Reel, Petrie, 

Greenleaf, & Carter, 2011; McCabe Ricciardelli & Banfield, 2001), 2 pathways were added to 

the model: (1) Sport Weight Pressures to Negative Affect and (2) General Societal Pressures to 

Negative Affect. This respecified model provided a good fit with the data (CFI = .916, SRMR = 

.066, χ2 = 827.48, df = 308, N = 365). 
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Regarding the specific paths, Internalization (R2 = .324) was determined solely by Sport 

Weight Pressures (β = .47 SE = .08); General Societal Pressures did not contribute significantly 

(β = .126, SE = .08). Sport Weight Pressures (β = -.193, SE = .07) significantly explained the 

variance in the athletes’ Body Satisfaction (R2 = .074); Internalization did not contribute 

significantly (β = -.111, SE = .06). Negative Affect (R2 = .308) was explained by the direct 

contributions of Sport Weight Pressures (β = .313, SE = .09), General Societal Pressures (β = 

.231, SE = .10), and Body Satisfaction (β = -.129, SE = .05). Sport Weight Pressures (β = .434, 

SE = .05) was associated directly with higher levels of Drive for Muscularity (R2 = .189). Dietary 

Restraint (R2 = .430) was explained by Sport Weight Pressures (β = .634, SE = .05) and Body 

Satisfaction (β = -.070, SE = .04). As expected, Negative Affect (β = .323, SE = .05), Dietary 

Restraint (β = .532, SE = .04), and Drive for Muscularity (β = .110, SE = .04) combined to 

explain significantly the athletes’ Bulimic Symptomatology (R2 = .58); unexpectedly, Body 

Satisfaction did not contribute significantly (β = -.028, SE = .04). See Figure 2. 

Sample B 

Measurement model.  The final measurement model from Sample A was tested in 

Sample B and found to fit the data well (CFI = .926; SRMR = .057, χ2 = 779.12, df = 297, N = 

366). Again all LVs were allowed to correlate, ranging from -.12 to -.42 and .16 to .56. See 

Table 2 for the factor loadings and standard errors of each measured variable associated with its 

latent factor. 

Structural model.  The respecified model from Sample A was tested and found to have a 

good fit with the data (CFI = .919, SRMR = .066, χ2 = 830.76, df = 308, N = 366). In terms of 

specific pathways, Internalization (R2 = .303) was determined significantly by Sport Weight 

Pressures (β = .408, SE = .08) and by General Societal Pressures (β = .181, SE = .07). Body 
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Satisfaction (R2 = .147) was explained solely by Sport Weight Pressures (β = -.347, SE = .07); 

Internalization did not contribute significantly (β = -.062, SE = .07). Negative Affect (R2 = .304) 

was determined by the significant direct effects of General Societal Pressures (β = .458, SE = 

.08) and Body Satisfaction (β = -.160, SE = .06); Sport Weight Pressures did not contribute 

significantly (β = .035, SE = .09). Body Satisfaction (β = -.123, SE = .05) and Sport Weight 

Pressures (β = .502, SE = .06) combined to explain Dietary Restraint (R2 = .314). Sport Weight 

Pressures (β = .479, SE = .05) was associated significantly with Drive for Muscularity (R2 = 

.230). Negative Affect (β = .369, SE = .05), Body Satisfaction (β = -.185, SE = .05), Dietary 

Restraint (β = .335, SE = .04), and Drive for Muscularity (β = .135, SE = .05) all combined to 

explain Bulimic Symptomatology (R2 = .494). See Figure 2.  

Indirect Effects – Samples A and B 

For Samples A and B, the overall indirect effects from Sport Weight Pressures to Bulimic 

Symptomatology were significant (Sample A β = 1.64, 95% CI = 1.28 to 1.99; Sample B β = 

1.26, 95% CI = .92 to 1.59). Specifically, the indirect pathways from Sport Weight Pressures to 

Bulimic Symptomatology were significantly mediated through Drive for Muscularity (Sample A 

β = .15, 95% CI = .04 to .27; Sample B β = .23, 95% CI = .06 to .40), and Dietary Restraint 

(Sample A β = 1.08, 95% CI = .81 to 1.34; Sample B β = .60, 95% CI = .39 to .81). For Sample 

A the pathway from Sport Weight Pressures to Bulimic Symptomatology was also mediated by 

Negative Affect (β = .32, 95% CI = .11 to .54), whereas for Sample B, Body Satisfaction (β = 

.23, 95% CI = .06 to .40) was the final contributing pathway to the overall indirect effect. 

For samples A and B, the total indirect effect from General Societal Pressures to Bulimic 

Symptomatology was significant (Sample A βs = .008 to .48; Sample B βs = .35 to .88). In both 
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samples, this pathway was solely mediated by Negative Affect (Sample A βs = .005 to .48; 

Sample B βs = .34 to .86). 
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DISCUSSION 

The initial test of the fully conceptualized Petrie and Greenleaf (2012) model fit poorly 

with the data so modifications were made. Due to a nonsignificant parameter estimate, and 

equivocal support for the relationship (e.g., Baghurst & Lirgg, 2009; Petrie, Greenleaf, Carter, & 

Reel, 2007), I dropped the proposed pathway from body dissatisfaction to drive for muscularity. 

Based on large modification indices, and consistent with research (e.g., Galli, 2011; Mulgrew & 

Volcevski-Kostas, 2012), I added two pathways: (a) sport weight pressures to negative affect, 

and (b) general societal pressures to negative affect. Although these pathways were indicated by 

previous research, they were not included in Petrie and Greenleaf’s (2012) model and were 

therefore not included in the initial test. Pressures to look, each and/or behave in certain ways 

may influence men’s experience of emotions, such as sadness, anger, and guilt, which contribute 

to the development of pathogenic weight control behaviors. These changes improved the overall 

fit of the model to the data. I then tested the respecified model in the confirmatory sample 

(Sample B) and found that it too fit the data well. These results suggest that the respecified 

model is valid and provides information for understanding the multivariate relations of 

psychosocial variables to bulimic symptomatology in male collegiate athletes. 

In the respecified model, sport weight pressures and general societal pressures explained 

30% to 32% of the variance in internalization, though general pressures only contributed 

significantly in Sample B. The process of internalizing general societal pressures has been 

supported for female athletes (Anderson et al., 2011), female nonathletes (Stice, 2002), and male 

nonathletes (McCreary, Saucier, & Courtenay, 2005), yet internalizations connection to sport 

weight pressures has been equivocal. For example, among female collegiate athletes, sport 

weight pressures were not related significantly to their internalization scores (Anderson et al., 
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2011), yet male athletes have noted the negative influence of the pressures they experienced in 

sport environments on the extent to which they believe they should look a certain way (Galli & 

Reel, 2009). The physical ideal for men is to have a lean and muscular body (Cafri et al., 2005; 

Thompson & Sherman, 2010).  Although such body-ideals exist within broader societal, and 

sport-specific, contexts, being immersed within environments that emphasize physical excellence 

appears to be more influential in determining the internalization scores for male collegiate 

athletes. 

Athletes compete in environments that emphasize leanness and muscularity, and the 

importance of having such a physique often is endorsed and communicated by teammates and, 

coaches, and sometimes even fans and judges in the sport.  Collegiate athletes spend 

considerable time with their teammates and coaches and thus are constantly exposed to pressures 

about physique, muscularity, eating, and weight.  Coaches may make comments about body 

composition (the need to be learn, muscular) and its presumed relation to athletic performance 

(Kerr, Berman, & de Souza, 2006), and teammates may demonstrate expectations for each other 

through their own behaviors (e.g. diet, additional physical training, muscle building behaviors). 

Over time, and through constant exposure to these messages and ideals, male athletes may come 

to believe that looking a certain way is important for their success in sport, their identity as men, 

and their value as a person.  

The hypothesized pathway from internalization to body satisfaction was not supported, 

though this association has been significant in samples of men (Morry & Staska, 2001), women 

(Fingeret & Gleaves, 2004), and female athletes (Anderson et al., 2011).  Instead, sport weight 

pressures were related directly to lower levels of body satisfaction, explaining 7% to 15% of the 

variance. This finding suggests that for male athletes to experience dissatisfaction with the 
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leanness and muscularity of their bodies, it is not internalization per se that increases their risk, 

but rather simply being immersed in an environment that promotes the ideals about body, weight, 

eating, and appearance. When being attractive is an essential part of individuals’ self-worth and 

self-concept, they may evaluate their bodies, appearance, weight, and behaviors in comparison to 

others, including teammates and opponents in their sport. When this comparison results in a 

negative self (and body) evaluation, especially for athletes who are perfectionistic and constantly 

striving to hone and tone their bodies, they are likely to experience dissatisfaction with their 

current body size and shape for not being able to achieve the ideals that exist for them. In their 

sport environments, male athletes experience pressure to manage their weight, look good in their 

uniforms, and perform at a high level (Galli & Reel, 2009). They are in constant contact with 

other athletes (their immediate comparison group) who may possess the ideal body, and coaches, 

teammates and trainers may make comparative statements that drive home the reality that some 

athletes’ bodies are not acceptable. 

Sport weight pressures, but not body satisfaction, were related directly to athletes’ endorsing 

the use of behaviors designed to build muscle mass, accounting for 18% to 23% of the variance. 

Similarly, Petrie et al. (2007) found that pressures from teammates and coaches to achieve a 

certain body size and/or weight were associated with a greater drive for muscularity. Regardless 

of how satisfied male athletes are with the leanness and muscularity of their legs and upper 

bodies, the sport environment still has a powerful and direct effect on the likelihood that they 

will engage in extreme muscle building behaviors, such as supplement use and excessive weight-

lifting. Although differences may exist across sports, most male athletes’ bodies need to be lean 

and muscular to perform successfully. When athletes value performance excellence in their 

sports and believe that a strong body is an important contributor to their athletic competence and 
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success, it is not surprising that they would want to be more muscular and engage in behaviors 

designed to increase their muscularity.  

Sport weight pressures and body dissatisfaction were associated with a greater tendency to 

restrict caloric intake, explaining 31% to 43% of the variance. The effect of body dissatisfaction 

on dietary restraint is well documented (Stice, 2001). For example, McFarland and Petrie (2012) 

found that male undergraduates’ satisfaction with their bodies significantly predicted their 

intention to consume fewer calories, explaining 19% of the variance beyond the contributions of 

drive for muscularity. Within samples of male and female athletes, body dissatisfaction has been 

shown to be associated with more dietary restraint (Ferrand, Champely, & Filaire, 2009; Gomes, 

Martin, & Silva, 2011). The relation between sport weight pressures and dietary restraint also has 

been documented in female athletes (Haase, 2011), though until this study this link had not yet 

been examined with male athletes. Being dissatisfied with their bodies, which generally occurs 

because of the perception that they are not muscular and/or lean enough, and spending 

considerable time in environments where there is the belief that losing weight will improve 

appearance and performances (Thompson & Sherman, 2010), male athletes may choose to 

reduce their food intake to achieve a leaner physique that is consistent with sport expectations 

and general body ideals.  

Sport weight pressures (in Sample A only), general societal pressures, and body 

dissatisfaction were related directly and significantly to an increase in negative affect, explaining 

30% to 31% of the variance.  In a sample of male athletes who participated in power, endurance, 

and ball game sports, Galli (2011) reported a significant association between sport weight 

pressures and negative affect; however, this relation was nonsignificant among female collegiate 

gymnasts and swimmers/divers (Anderson et al., 2011). Regarding the effects of general societal 
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pressures, men who viewed media images of other attractive and muscular men experienced an 

immediate decline in their mood, including feelings of anger (Mulgrew & Volcevski-Kostas, 

2012). Body dissatisfaction also has been associated with negative affect in samples of female 

collegiate athletes (Anderson et al., 2011) and male collegiate nonathletes (McFarland & Petrie, 

2012).  Male athletes reside in general and sport-specific environments that constantly 

communicate to them about how they should look, think and feel about their bodies and behave 

in relation to food. In the presence of these ubiquitous messages, male athletes may engage in an 

ongoing comparative process against these ideals that contributes not only to body 

dissatisfaction, but also general feelings of sadness, guilt, and/or anger. 

Consistent with past research (Anderson, Petrie, & Neumann, 2011; Greenleaf, Petrie, 

Reel, & Carter, 2010; Petrie, 1993; Petrie, Greenleaf, Carter, & Reel, 2007), being body 

dissatisfied, experiencing negative affect, restricting caloric intake, and engaging in behaviors 

intended to build muscle mass explained 30% to 32% of the male athletes’ bulimic 

symptomatology. The presence of each of these constructs was explained by the extent to which 

the athletes experienced sport-specific pressures about weight and body, suggesting that the sport 

environment’s influence extends to the behaviors and attitudes that are associated with the 

development of disordered eating behaviors. 

Body satisfaction, dietary restraint, and negative affect have been identified as primary 

precursors to the development of disordered eating behaviors, in particular bulimic 

symptomatology (Stice, 2001). When athletes are dissatisfied with their bodies they may engage 

in behaviors (e.g., excessive exercising, purging, eating less) designed to change their bodies to 

more closely align with sport and general body ideals. The combination of a high physical 

training load with decreases in food intake may create such caloric deficits that male athletes 
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have primed their bodies to binge eat (Ruderman & Besbeas, 1992). Binge eating often results 

from disruptions in adaptive eating processes, such as eating for physical, as opposed to 

emotional, needs and being aware of and trusting physical cues about hunger and satiety.  

Dieting may disrupt such adaptive eating process because it requires individuals to ignore 

physical cues (e.g., hunger, satiety) and to classify foods as “good” or “bad,” thus placing 

restrictions on what should and should not be eaten (e.g., Moy, Petrie, Dockendorff, Greenleaf, 

& Martin, 2013). Such disruptions may lead directly to overeating, which  often is associated 

with feelings of guilt and shame (Burney & Irwin, 2000), and subsequently followed by 

behaviors designed to rid oneself of excess food, such as through vomiting, laxatives, fasting, or 

increasing levels of exercise, all of which are precursors to bulimia. 

For male athletes, the reported tendency to engage in muscle building behaviors, such as 

excessive weight lifting and use of supplements, also was related to higher scores on the BULIT-

R.  Petrie et al. (2007), in a study of male collegiate athletes from 17 sports, found a significant 

correlation between the DMS and BULIT-R (r = .59) among those who were symptomatic of an 

eating disorder.  Although among male athletes drive for muscularity has been examined as an 

outcome that results from self-objectification, adherence to masculinity norms, and body 

dissatisfaction (Hallsworth, Wade, & Tiggemann, 2005; Steinfeldt, Gilchrist, Halterman, 

Gomory, & Steinfeldt, 2011), researchers generally have not considered the role it might play in 

the development of more traditional eating disorders.  Athletes who are driven to increase muscle 

mass may engage in extreme body changing behaviors (e.g., excessive exercise, use of 

supplements, regimented diet) that may leave them at-risk for bulimia nervosa over time. 

Overall, most of the hypothesized pathways in the Petrie and Greenleaf (2012) model 

were supported, explaining a significant portion of the variance in the male athletes’ bulimic 
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symptomatology. In particular, pressures from the sport environment were influential in 

predicting most constructs in the model, including its indirect effects on bulimic 

symptomatology through the development of negative affect, body satisfaction, dietary restraint, 

and drive for muscularity. Galli and Reel (2009) cited the sport environment as a key factor in 

male athletes’ body dissatisfaction. All the athletes in their study stated that they used their 

teammates as a direct comparison for how their own bodies should look; 70% reported 

experiencing pressure from coaches to attain a certain body ideal and 80% said  they were 

dissatisfied with their body and appearance. The constant exposure to sport environment 

pressures can result in body dissatisfaction and an increased desire to change the body by losing 

weight (and becoming leaner) and gaining muscularity. In the end, these pressures may 

contribute to an increased risk of male athletes developing bulimic symptoms. 

Although general societal, and primarily sport specific, pressures were related to the 

internalization of societal ideals about body, weight and appearance, the effects of internalization 

did not extend to body dissatisfaction nor other psychosocial factors as has been documented in 

studies with girls and women (Stice, 2002).  The process of internalizing sport specific and 

general sociocultural messages about body, weight, appearance, and eating appears to not be a 

key feature in the potential development of disordered eating for male athletes. Instead, the 

pressures that male athletes experience in and out of sport play a more substantive role and are 

associated directly with body dissatisfaction, dietary restraint, negative affect, and drive for 

muscularity. 

For male athletes, drive for muscularity was an important behavioral component that 

increased the likelihood of them engaging in pathogenic weight control behaviors. Ridgeway and 

Tylka (2005) interviewed college men regarding their ideal body size and composition. All of the 
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men in their study described the ideal as being muscular and half said it included being lean and 

tall; more than 13% endorsed using diet pills and muscle enhancing supplements in order to 

achieve that physique. Male athletes are under pressure to achieve body ideals for their sports, 

for both aesthetic and performance reasons, and therefore may be prone to use of dangerous 

weight control measures, such as excessive weight-lifting and supplement use. The current study 

highlights the importance of drive for muscularity in the pathway from the pressures in the sport 

environment to the development of bulimic symptomatology. 

The current study has limitations that warrant discussion. First, the data were collected 

via self-report measures, which allows for self-presentation bias to influence responses, such as 

underreporting symptoms. Thus our results actually may underrepresent the strength of the 

relations among the constructs.  Second, the current study used a cross-sectional design, which 

was appropriate given that this study represented the first test of the Petrie and Greenleaf (2012) 

model in a sample of male athletes.  Although this design allowed for the determination of the 

interrelations among the variables, it did not allow for a causal, or temporal, interpretation of the 

data.  In future studies, researchers might examine the supported relations longitudinally, such as 

between sport weight pressures and dietary intent or drive for muscularity, to determine how 

they change over time and which variable temporally influences the other.  Timeframes of 

interest include across an entire season or during the transition out of sport.  Third, although the 

current study used a large sample of male collegiate athletes in the U.S., athletes self-selected 

into the study and certain sports (e.g., Division I football) were underrepresented.  Therefore, the 

findings may not be generalizable to all sports and additional research is needed to verify the 

relations found in the current study.  For example, future studies might test this model in large 

samples of male athletes drawn from a single sport (e.g., soccer) or from a “class” of sports (e.g., 
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aesthetic, or weight dependent).  Researchers also might examine the model in younger and more 

elite levels of athletes to determine if the influence of the sport environment remains, is 

heightened, or is diminished. 

Keeping in mind these limitations, these results provide some initial suggestions for how 

sport psychologists might intervene with male athletes and the sport environments in which they 

train and compete.  Weight and appearance pressures specific to the sport environment are 

related to behaviors and attitudes that may result in higher levels of bulimic symptomatology. 

Thus, interventions may target the agents (e.g., coaches, teammates) who comprise the sport 

environment itself.  Helping athletes, coaches, and other sport personnel become more aware of 

the effects of their comments and expectations about body, weight, and appearance, and 

educating them on how to create a “body-healthy” training environment will be essential (Petrie 

& Greenleaf, 2012).  For example, coaches may not have a complete understanding of how 

comments about weight loss or muscle building may affect their athletes.  Kerr, Berman, and de 

Souza (2006) interviewed coaches, gymnasts, and retired gymnasts and found coaches often 

attributed the development of disordered eating to other coaches, but not to themselves. Clearly 

there is a disconnection between coaches’ perceptions and the reality of their influence. 

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. 

In addition to targeting the larger system, which in some organizations may be difficult to 

change, interventions might be developed specifically for athletes to provide them with resources 

and strategies for countering the ubiquitous messages about physical and appearance ideals. In 

particular, such interventions might target athletes who are body dissatisfied and/or experiencing 
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negative affect such as sadness or anger. Interventions of this kind have had some success with 

female athletes (Becker, McDaniel, Bull, Powell, & McIntyre, 2012; Smith & Petrie, 2008).  For 

example, Becker et al.  implemented a cognitive-dissonance based, as well as a healthy weight, 

intervention program for female collegiate athletes. The cognitive-dissonance based approach, 

developed by Stice and his colleagues (Stice, Marti, Spoor, Presnell, & Shaw, 2008; Stice, Shaw, 

Becker, & Rohde, 2008; Stice, Shaw, Burton, & Wade, 2006), targets the context specific factors 

that contribute to the development of disordered eating, such as constant exposure to the societal 

ideal, pressure to conform, and environments that highly value aesthetic and appearance.  In the 

cognitive dissonance program, athletes were educated about the thin-ideal and, through 

discussions, writing exercises, and homework assignments where they implemented different 

strategies, were taught to challenge the pressures and expectations they were facing.  The healthy 

weight intervention program provided athletes with information about nutrition and healthy 

balance of energy input/output.  Both interventions were modified to meet the needs of female 

athletes specifically (e.g., discussed sport specific weight pressures, addressed unique nutritional 

needs of athletes, talked about the female athlete triad), and both interventions reduced thin-ideal 

internalization, dietary restraint, negative affect, and bulimic symptoms.  The success of such 

intervention programs provides support for the development of such a program for male athletes, 

yet adjustments would need to be made in order to address their specific concerns. It would be 

beneficial to tailor the interventions to include discussions regarding pressures for increased 

muscularity, stereotypical body types associated with different sports, and the supposed 

connection between body size and sport performance. 

Athletic departments also might develop annual screening for their athletes to identify those 

who report high levels of body dissatisfaction, a high drive to restrict their eating, and a strong 
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focus on muscle building behaviors (beyond what may be needed for strength development for 

their sport).  The National Athletic Trainer’s Association has recommended conducting in-depth 

personal interviews with athletes who are “flagged” after completing self-report questionnaires 

(Bonci et al., 2008). This screening process allows for athletes to be identified early and offered 

treatment that may prevent the development of more serious eating disordered behaviors.  

This study provided information about the nature of the development of disordered eating 

in male collegiate athletes. For male athletes, sport specific pressures played an important role in 

the development of body image concerns and ultimately disordered eating behaviors. Sport 

weight pressures’ effects extended through its influence on body satisfaction, negative affect, 

dietary restraint, and drive for muscularity to the presence of bulimic symptomatology. Together, 

body dissatisfaction, negative affect, dietary restraint, and drive for muscularity accounted for 

about 30% of the variance in athletes’ disordered eating behaviors. The findings from this study 

provide a foundation on which professionals working with athletes can develop interventions to 

target and reduce risk factors for disordered eating. 
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Table 1  

Correlation Matrix of Measured Variables in Sample A (n =365)and Sample B (n =366 )  

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 M SD 

1 WPS-M1 1 .32 .37 .24 .26 .21 .23 .23 .23 .26 .20 .17 .15 -.15 -.07 .12 .18 .21 .13 .33 .35 .35 .35 .38 .34 .30 .30 2.71 1.15 

2 WPS-M2 .40 1 .37 .32 .40 .36 .40 .37 .40 .40 .34 .39 .38 -.08 -.03 .19 .26 .29 .22 .28 .33 .27 .28 .37 .39 .23 .25 2.92 1.15 

3 WPS-M3 .35 .33 1 .28 .30 .20 .20 .23 .29 .24 .24 .21 .25 -.04 -.06 .21 .25 .25 .21 .02 .08 .33 .30 .35 .39 .32 .34 2.34 1.18 

4 PSPS 

LW 
.26 .38 .33 1 .78 .66 .58 .64 .63 .60 .65 .29 .28 -.24 -.09 .28 .34 .31 .20 .15 .25 .65 .67 .51 .47 .35 .47 1.44 .72 

5 PSPS 
LB 

.28 .46 .31 .77 1 .75 .70 .66 .68 .71 .65 .31 .33 -.21 -.09 .28 .34 .32 .24 .23 .30 .52 .54 .47 .38 .27 .39 1.64 .80 

6 PSPS 

EM 
.22 .40 .29 .68 .76 1 .77 .62 .68 .75 .64 .34 .34 -.18 -.07 .30 .36 .34 .24 .22 .23 .39 .42 .36 .36 .28 .34 1.80 .88 

7 PSPS 

LMM 
.22 .38 .27 .64 .75 .81 1 .70 .74 .87 .67 .41 .41 -.26 -.16 .28 .35 .34 .26 .33 .33 .37 .38 .35 .36 .27 .33 1.89 .92 

8 PSPS 
BA 

.12 .32 .30 .57 .69 .74 .75 1 .78 .76 .79 .36 .40 -.25 -.14 .35 .39 .41 .34 .24 .27 .45 .47 .43 .41 .30 .42 1.66 .85 

9 PSPS 

PB 
.19 .34 .30 .63 .76 .74 .78 .84 1 .76 .71 .38 .40 -.23 -.13 .31 .38 .39 .30 .27 .30 .50 .48 .48 .41 .30 .39 1.58 .81 

10 PSPS 

BMM 
.22 .35 .26 .61 .75 .77 .91 .80 .81 1 .38 .37 .30 .38 .38 .37 .30 .38 .38 .37 .30 .38 .38 .37 .30 .38 .38 1.86 .88 

11 PSPS 
CA  

.22 .37 .34 .73 .77 .75 .76 .75 .83 .80 1 .35 .37 -.27 -.16 .42 .46 .45 .39 .21 .29 .47 .50 .45 .41 .33 .44 1.55 .77 

12 SATAQ 

 I 
.20 .32 .20 .35 .37 .34 .36 .34 .37 .38 .39 1 .87 -.23 -.22 .24 .26 .25 .23 .25 .28 .34 .34 .27 .24 .11 .23 2.71 1.07 

13 SATAQ 

SC  
.21 .33 .21 .35 .38 .35 .38 .37 .42 .38 .38 .82 1 -.17 -.21 .23 .27 .27 .26 .27 .31 .31 .31 .30 .27 .12 .22 2.61 1.14 

14 BPSS-M 
UB 

-.12 -.21 -.12 -.35 -.31 -.32 -.35 -.27 -.27 -.33 -.30 -.24 -.16 1 .74 -.17 -.23 -.28 -.19 -.08 -.13 -.20 -.24 -.18 -.14 -.14 -.38 4.12 .99 

15 BPSS-M  

L 
-.09 -.23 -.13 -.25 -.24 -.26 -.28 -.25 -.23 -.25 -.25 -.22 -.17 .74 1 -.12 -.14 -.20 -.09 -.06 -.09 -.16 -.15 -.13 -.07 -.11 -.20 4.37 1.13 

16 PANAS 

fear 
.02 .11 .17 .32 .33 .32 .35 .36 .36 .37 .35 .16 .17 .17 .17 1 .70 .70 .66 .07 .14 .28 .27 .32 .32 .35 .70 1.76 .70 

17 PANAS 
hostility  

.11 .21 .25 .37 .37 .37 .38 .33 .38 .39 .39 .14 .23 -.25 -.25 .62 1 .76 .65 .20 .24 .31 .29 .36 .36 .38 .44 1.90 .79 

18 PANAS 

guilt 
.03 .21 .22 .38 .42 .38 .43 .40 .41 .43 .45 .19 .22 -.29 -.29 .66 .68 1 .73 .20 .25 .32 .31 .39 .39 .41 .45 1.87 .88 

19 PANAS 

sadness 
.34 .18 .25 .32 .35 .33 .40 .38 .36 .38 .33 .15 .20 -.24 -.21 .58 .63 .65 1 .18 .18 .20 .21 .28 .31 .34 .39 1.90 .96 

20 DMS MB1 .35 .23 .13 .16 .25 .25 .33 .25 .31 .31 .29 .21 .20 -.10 -.13 .13 .17 .14 .13 1 .80 .12 .08 .20 .23 .16 .10 2.89 1.16 

21 DMS MB2 .41 .29 .20 .25 .34 .30 .36 .30 .34 .34 .35 .27 .30 -.11 -.14 .12 .19 .16 .13 .81 1 .24 .25 .36 .35 .23 .19 2.77 1.33 

22 DIS 1 .26 .24 .24 .63 .51 .43 .37 .42 .42 .36 .47 .30 .29 -.27 -.19 .23 .23 .31 .23 .09 .23 1 .90 .63 .53 .40 .52 1.55 .85 

23 DIS  2 .27 .26 .24 .57 .46 .39 .32 .35 .37 .33 .42 .32 .26 -.31 -.24 .19 .24 .27 .22 .01 .17 .88 1 .66 .51 .37 .51 1.73 .90 

24 BULIT-R 1 .25 .35 .32 .48 .44 .36 .35 .38 .40 .34 .38 .25 .29 -.37 -.31 .24 .34 .42 .35 .18 .24 .54 .53 1 .69 .57 .61 10.18 4.01 
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25 BULIT-R 2 .25 .33 .42 .43 .41 .35 .33 .38 .43 .35 .42 .22 .29 -.23 -.21 .25 .36 .44 .31 .23 .27 .42 .38 .62 1 .73 .64 13.17 4.37 

26 BULIT-R 3 .21 .26 .29 .36 .32 .28 .30 .36 .38 .31 .37 .21 .28 -.25 -.20 .31 .37 .46 .28 .23 .23 .31 .24 .58 .72 1 .69 11.59 3.88 

27 BULIT-R 4 .17 .28 .30 .48 .36 .30 .30 .28 .31 .30 .37 .23 .24 -.45 -.29 .26 .37 .48 .34 .15 .16 .41 .41 .68 .64 .69 1 10.84 3.99 

M 2.65    2.87    2.36    1.44    1.67    1.83   1.95   1.68   1.61    1.87    1.60    2.75    2.63    4.10    4.38    1.76   1.89   1.88   1.98   2.88   2.65    1.59    .76    10.38   13.36   12.14   11.30 

SD 1.14    1.17    1.10    .77   .87  .90   .95  .90   .86   .93  .82   1.04    1.10   .98   1.10   .68    .76    .87   .99   1.15    1.23    .80    .84    3.88    4.32    3.98   4.29 

Note. Sample A correlations are shown above the diagonal and Sample B below the diagonal.   WPS-M = Weight Pressure in Sport scale for Men Factor 1(Coach/Teammate Pressure)  Factor 

2 (Appearance Importance) Factor 3 (Uniform Pressures), potential scores range from 1-6;  PSPS = Perceived Sociocultural Pressures Scale (lose weight, lean body, exercise more, look more 

muscular, be attractive, perfect body, be more muscular, change appearance), potential scores range from 1-5; SATAQ = Sociocultural Attitudes Toward Appearance Scale Factor 1 

(Internalization) Factor 2 (Social Comparison), potential scores range from 1-5; BPSS-M = Body Part Satisfaction Scale for Men Factor 1 (Upper Body) Factor 2 (Legs), potential scores 

range from 1-6; PANAS = Positive Affect Negative Affect Scale (fear, hostility, guilt, sadness), potential scores range from 1-5; DMS = Drive for Muscularity (Muscularity Behaviors 

parcels 1 and 2), potential scores range from 1-6; DIS = Dietary Intent Scale parcels 1 and 2, potential scores range from 1-5; BULIT-R = Bulimia Test Revised Parcels 1-4, potential scores 

range from 7-35.  

45



Table 2 

Standardized Parameter Estimates for the Measurement Model for Samples A (n =365) and B (n =366) 

Sample A Sample B 

Latent Variable Observed Variable Standardized Factor 

Loadings 

Standard Error Standardized Factor 

Loadings 

Standard Error 

Sport Pressures WPS-M 

coach/teammate 
.549 .048 .596 .045 

WPS-M appearance 

importance 
.659 .043 .648 .046 

WPS-M uniform 

pressures 
.569 .042 .535 .048 

General Societal 

Pressures PSPS lose weight  .750 .030 .736 .034 

PSPS lean body .809 .026 .845 .023 

PSPS exercise more .807 .022 .851 .017 

PSPS  look more 

muscular 
.841 .021 .875 .014 

PSPS be more attractive .862 .021 .864 .017 

PSPS perfect body .865 .025 .908 .013 

PSPS be more muscular .879 .014 .893 .016 

PSPS change 

appearance  
.843 .024 .893 .015 

Internalization SATAQ internalization .935 .023 .911 .024 

SATAQ social 

comparison  
.930 .020 .889 .020 

Body Satisfaction BPSS-M upper body .975 .028 .966 .023 

BPSS-M legs .754 .042 .765 .037 

Negative Affect PANAS fear .797 .030 .754 .035 

PANAS hostility  .843 .027 .803 .025 

PANAS guilt .902 .016 .865 .020 

PANAS sadness .801 .024 .758 .026 

Drive for Muscularity DMS MB 1 .801 .037 .915 .037 

DMS MB2 .991 .039 .850 .022 

Dietary Restraint DIS parcel 1 .949 .013 .959 .019 

DIS parcel 2 .948 .014 .916 .018 

Bulimic 

Symptomatology BULIT-R parcel 1 .800 .027 .782 .023 

BULIT-R parcel 2 .854 .019 .813 .024 

BULIT-R parcel 3 .791 .026 .806 .020 

BULIT-R parcel 4 .791 .026 .834 .020 
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APPENDIX A: DISSERTATION PROPOSAL 
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A Test of an Etiological Model: The Development of Disordered Eating in Male Collegiate 

Athletes 

Athletes are a unique subgroup of the population that may be at increased risk for 

engaging in disordered eating behaviors due to general and sport-specific pressures for their 

bodies to look a certain way and to perform at a high level (Greenleaf, Petrie, Carter, & Reel, 

2009; Hausenblas & Carron, 1999; Sundgot-Borgen & Torstveit, 2004). Although female 

athletes’ prevalence of disordered eating is higher than their male counterparts (Carter & Rudd, 

2005; Sundgot-Borgen & Torstveit, 2004), male athletes do experience similar weight pressures, 

and have body image concerns and engage in pathogenic weight control behaviors that can be 

severe (Galli, Petrie, Reel, Chatterton, & Baghurst (in press); Petrie, Greenleaf, Reel, & Carter, 

2008). 

Research on male athletes and disordered eating, though, has lagged behind that 

conducted with female athletes and only recently has a model been proposed to guide researchers 

in investigating potential risk factors (Petrie & Greenleaf, 2013). In their model, Petrie and 

Greenleaf proposed that sport specific pressures about weight and body as well general societal 

pressures regarding an ideal physique contribute to internalization of the societal ideal and body 

dissatisfaction for athletes. When athletes become body dissatisfied they may be at increased risk 

for bulimic symptomatology either directly, or through increases in negative affect, dietary 

restraint, and/or drive for muscularity.  When athletes feel sad, angry and/or ashamed, and/or 

begin engaging in food restriction or muscle building behaviors their risk for developing bulimic 

symptoms increases. 

This etiological model, with the exception of the drive for muscularity construct, has 

been tested with female collegiate athletes (Anderson, Petrie & Neumann, 2011). In this study, 
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general societal pressures to be thin were associated with internalization of the beauty ideal, 

which in turn was related directly to body dissatisfaction. The effects of sport specific pressures 

about weight and body were not mediated by internalization, but rather related directly to feeling 

more dissatisfied with one’s body and restricting caloric intake. Body dissatisfaction’s effects 

were direct to bulimic symptomatology, but also mediated through the athletes’ experiences of 

negative affect (e.g., fear, sadness, anger) and the extent to which they reported being restrained 

in their eating. But to date, no study has examined this model within a sample of male athletes. 

Thus, in this study, I will test this etiological model to determine the extent to which the 

constructs and pathways are empirically supported and to provide information concerning the 

potential mechanisms that underlie the development of bulimic symptomatology in male athletes.  

Prevalence of Disordered Eating 

Eating disorders are more common in women than in men (Smolak & Murnen 2001; 

Striegel-Moore et al., 2009), though men do experience disordered eating attitudes and engage in 

pathogenic weight control behaviors. Lifetime prevalence rates have been found to be .9% 

(women) and .3% (men) for anorexia nervosa, and 1.5% (women) and 0.5% (men) for bulimia 

nervosa (Hudson, Hiripi, Pope & Kessler, 2003). Point prevalence rates for anorexia nervosa 

range from .3% and .39% for women and are .05% for men (Hoek & Hoeken, 2003; Lucas, 

Crowson, O’Fallon, & Melton, 1999; Machado, Machado, Goncalves, & Hoek, 2007); for 

bulimia nervosa rates are approximately 1% for women and 0.1% for men (Hoek & Hoeken, 

2003). In terms of subclinical disordered eating, prevalence has ranged from 27% to 51% for 

college women (Cohen & Petrie, 2005; Mintz, O’Halloran, Mulholland, & Schneider, 1997; 

Tylka & Subich, 2002a), and approached 37% for men (Tylka & Subich, 2002b).  Hoek and 

Hoeken have suggested that the prevalence rates of clinical and subclinical disorders may be on 
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the rise for men, due to a developing societal standard of the male body ideal (i.e., tall, lean, 

muscular) and increased pressure to for men to achieve that body type. 

Within the larger population, athletes are a subgroup that may have an increased risk for 

the development of eating disorders and pathogenic weight control behaviors (Sundgot-Borgen 

& Torstveit, 2004).  Among elite female athletes, Sundgot-Borgen and Torstveit (2004) found 

that 8% met diagnostic criteria for an eating disorder, whereas another 12% met diagnostic 

criteria at the subclinical level. In a sample of female athletes representing 17 sports, Greenleaf, 

Petrie, Carter and Reel (2009) found that 2% were classified as having a clinical eating disorder 

and 25.5% were classified as symptomatic (i.e., subclinical). Regarding pathogenic weight 

control behaviors, Greenleaf et al. (2009) found that 18.63% of female collegiate athletes 

reported binge eating at least once per week and 15.20% engaged in strict methods to prevent 

weight gain from a binge. Moreover, 25.5% said they exercised over 2 hours a day to burn 

calories, 15.69% engaged in strict dieting or fasting, and 2.94% vomited at least 2 times per 

month.  Similar to nonathletes, female athletes’ rates of subclinical disorders and disordered 

eating behaviors are far higher than those found for actual clinical disorders.  

Although most research has focused on female athletes, studies have found that male 

athletes also experience eating disorders and, at higher levels, subclinical disorders (Petrie, 

Greenleaf, Reel, & Carter, 2008; Sundgot-Borgen & Torstveit, 2004). For example, in a study of 

male athletes who were competing at the national/international level across a variety of sports, 

3% met diagnostic criteria for clinical eating disorders and 6% for subclinical eating disorders 

(Sundgot-Borgen & Torstveit, 2004).  In two different studies of male collegiate athletes 

representing 16 different sports, Petrie and his colleagues (Petrie, Greenleaf, Carter, & Reel, 

2007; Petrie et al., 2008) found that although none of the athletes could be classified as having a 
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clinical eating disorder, between 16.6% and 19.2% of their samples were symptomatic or 

subclinical according to the Questionnaire for Eating Disorder Diagnosis (Q-EDD; Mintz, 

O’Halloran, Mulholland, & Schneider, 1997). Further, in their sample of male collegiate athletes, 

Johnson, Powers, and Dick (1999) reported that 9.5% were at risk for anorexia nervosa and 

another 38% at risk for bulimia nervosa. 

Like their female counterparts, male athletes engage in pathogenic weight control 

behaviors at rates even higher than found for subclinical and clinical disorders (Johnson et al., 

1999; Petrie et al., 2008).  For example, 37% of male collegiate athletes reported exercising two 

or more hours daily in order to burn calories, 14.2% indicated fasting or going on strict diets at 

least twice in the previous year, 6.5% reported intentionally vomiting at least 2-3 times in the 

previous month, 4.5% said they used diuretics once a week, 7.9% reported using laxatives once a 

week, and 16.7% stated they binge-ate (i.e., eating uncontrollably to the point of stuffing oneself) 

at least once a week (Petrie et al., 2008).  Similarly, 26.6% of a sample of male collegiate 

athletes reported having at least one episode of binge-eating in their lifetime and 4.42% indicated 

doing so daily (Johnson et al.). 

These research findings suggest that female athletes are more likely to engage in 

disordered eating behaviors and be classified as either clinical or subclinical than are male 

athletes (Sundgot-Borgen & Torstveit, 2004). However, considerable numbers of male athletes 

do suffer from eating disorders, particularly at the subclinical level (Petrie et al., 2008; Sanford-

Martens et al., 2005). They are also more likely to engage in certain types of weight control 

behaviors, such as excessive exercising and binge eating, than to experience a diagnosable, 

clinical disorder (Johnson et al., 1999).  Thus, it is important for researchers to examine, as they 
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have done with female athletes, psychosocial factors that may contribute to the development of 

disordered eating in male athletes. 

Development of Disordered Eating 

The etiology of eating disorders cannot be traced to one specific cause, but rather results 

from the interplay of psychological, social, behavioral, familial, physiological, and cognitive 

factors (Garner, 2004).  Within this multidimensional context, sociocultural perspectives have 

been prominent, emphasizing the role that socialization processes and social pressures about 

weight, appearance, and body play (Streigel-Moore & Bulik, 2007).  For example, industrialized 

societies emphasize an ideal physique and body type and, through the socialization process, 

individuals learn about what is expected of them in terms of physique, weight, appearance, and 

gender-specific behaviors (Stice, 1994; 2001).  Specifically, women are expected to be thin and 

petite, whereas men are supposed to be tall, lean and muscular (Brownell, 1991; Pope, Phillips, 

& Olivardia, 2000).  These expectations and ideals are presented, communicated, and 

emphasized by friends and family and through various media outlets, such as music videos, 

movies, magazines, and fashion models.  Over time, and through constant exposure to these 

ideals, men and women begin to think about themselves, their appearance, their bodies, their 

weight, their eating, and how they should behave in society in ways that are consistent with 

societal expectations. Through this socialization process, many men and women come to 

internalize, to varying degrees, society’s ideals regarding appearance, weight, diet, beauty, body, 

and what it means to be a “man” or a “woman” in our culture.  That is, these ideals become part 

of their self-schema, which then serves as the standard against which men and women evaluate 

their own appearance and behaviors.  Because most men and women fall far short of society’s 

expectations for body, appearance, attractiveness, and expected behaviors (Streigel-Moore, 
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Franko, Thompson, Barton, Schreiber, & Daniels, 2004), they may become dissatisfied with 

themselves and their bodies, which is a primary risk factor for the development of disordered 

eating (Stice, 2002) and other body changing behaviors, such as drive for muscularity (McCreary 

& Sasse, 2000; Ricciardelli & McCabe, 2004). 

Petrie and Greenleaf (2013) expanded this general sociocultural perspective to the sport 

environment, incorporating new factors to address the unique experiences of athletes. In their 

model, they suggested that athletes are exposed to two types of pressures regarding appearance, 

weight, and body size/shape. First, like nonathletes, athletes are exposed to general societal 

messages from the media, family, and friends that highlight cultural ideals in terms of body size 

and shape, appearance, weight, eating, and what it means to be a man or a woman. As such, 

athletes (like nonathletes) may internalize these pressures and ideals and, in turn, become 

dissatisfied with their bodies in relation to societal comparisons.  Second, within the sport 

environment, athletes experience unique pressures from coaches, teammates, sport judges, and 

fans about the size, shape, and functionality of their bodies. Galli, et al. (in press) examined the 

pressures that male athletes experience, identifying three main sources: (1) coaches’ and 

teammates’ pressure about weight, (2) the importance placed on appearance and body weight by 

individuals outside of sport, such as friends, family, and spectators, and (3) pressures about 

weight and body due to having to compete/practice in a certain type of sport uniform. They 

found that these pressures were indeed unique from the general societal pressures the male 

athletes experienced. 

Thus, through the ideals and expectations that are communicated within these two 

different environments – sport and general societal – athletes receive the message that their 

bodies must not only match the societal ideal but be highly functional so they can perform in 
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their given sport. And, although in some sports athletes’ physical training may bring them closer 

to this ideal, in others the level of muscularity, weight, height, and/or body fat needed to excel 

may substantially increase the gap between the ideal and their actual bodies. Thus, athletes’ body 

satisfaction may vary depending on their comparison group (e.g., other athletes within their 

sport, societal ideals).  Within their model, Petrie and Greenleaf (2013) proposed that athletes’ 

experiences of general societal pressures would lead to body dissatisfaction through the 

internalization of the societal ideals; a process similar to what nonathletes experience. The 

influence of sport-specific pressures about weight, appearance, and body, on the other hand, may 

bypass the internalization process and have a direct effect on the extent to which athletes restrict 

their caloric intake, become dissatisfied with their body size/shape, and engage in muscle 

building behaviors (e.g., excessive weight lifting, using protein or energy supplements). For 

some, these constructs may lead to increased negative emotions (e.g., shame, anger) and 

disordered eating, such as bulimic symptomatology.  

Research with female athletes supports the idea that sport specific pressures and general 

societal pressures are related to disordered eating via internalization, body dissatisfaction, dietary 

restraint, and negative affect.  For example, using a sample of female collegiate gymnasts, 

swimmers, and divers, Anderson et al. (2011) found that these sport and general pressures, and 

the extent to which they internalized the general ideals, were related to the athletes’ levels of 

body dissatisfaction and dietary restraint; body dissatisfaction, negative affect, and dietary 

restraint, in turn, accounted for 55-58% of the variance in the athletes’ scores on a measure of 

bulimic symptomatology. To date, though, this model has not been examined with male athletes, 

so less is known about the extent to which these constructs and pathways may be valid predictors 
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for this group. In the sections that follow, I discuss each construct and pathway that is included 

in the Petrie and Greenleaf (2013) model. 

Sport specific weight pressures.  Thompson and Sherman (2010) have suggested that 

there are several unique pressures in the sport environment, such as team “weigh-ins,” 

stereotypes about athletic bodies, coach pressures about weight, judges’ expectations about body 

size and shape, revealing uniforms, performance demands of specific sports, and the 

normalization of pathogenic weight control behaviors, such as excessive exercising, which can 

adversely affect athletes’ views of themselves, their weight, and their appearance. Galli and Reel 

(2009) interviewed ten male athletes and found that seven of them reported pressures from their 

coaches to attain a certain body ideal; all ten said they compared themselves to the bodies of 

other athletes. In examining the underlying dimensions of such pressures, Galli et al. (in press) 

found that male collegiate athletes experience three main types: (1) to maintain a certain weight 

that is perceived to be desirable by coaches and teammates, (2) to maintain a certain appearance 

for individuals outside of sport, such as friends, family, and spectators, and (3) to maintain an 

appearance that will be aesthetically pleasing to themselves and others in their sport uniform. 

Further, they validated these sport pressures as being unique from the experience of general 

societal ideals about being lean, muscular, and attractive. 

 The unique pressures that athletes experience within the sport environment regarding 

their weight, bodies, and performance have been suggested to lead to  body dissatisfaction, 

caloric restriction, and muscle building behaviors (Petrie & Greenleaf, 2013). Performing and 

functioning in an environment that emphasizes a specific lean and muscular physique, and where 

other athletes in that environment (their immediate comparison group) have that body type, 

might lead athletes to become body dissatisfied because they are constantly reminded of and 
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exposed to the expectations for their bodies to look and perform a certain way. Although the 

specific body ideal may differ across sports, most athletes’ bodies are not naturally consistent 

with these ideals and thus require their attention and focus, generally through increases in 

cardiorespiratory exercise, muscle building behaviors, and caloric restriction, to achieve them (if 

they can at all). 

Initial research has supported the connections amongst these constructs.  For example, in 

a sample of elite female athletes Ferrand, Champley, and Filaire (2009) found that pressures in 

the sport environment were related directly to lower body-esteem, suggesting that sport pressures 

may play a role in the development of athletes’ body dissatisfaction. Further, elite female 

gymnasts who experienced more pressure from their sport environment also engaged in more 

dieting behaviors and caloric restriction (de Bruin, Oudejans, & Bakker, 2007). In a sample of 

male collegiate athletes, Petrie, Greenleaf, Carter, & Reel (2007) found that pressures from 

teammates and coaches to achieve a certain body size and/or weight were associated with a 

greater desire to build muscle mass and greater tendency to view muscularity as an important 

part of body image. Unfortunately, no other study has examined the connections between sport 

pressures and body dissatisfaction, dietary restraint, and drive for muscularity, so research is 

needed with male athletes to better understand the role sport specific pressures play in the 

development of disordered eating. 

Although not supported in the initial study with female collegiate athletes (Anderson et 

al., 2011), Petrie and Greenleaf (2013) suggested that more research was needed to test the 

potential effects of sport specific pressures on internalization of the societal ideal before this 

pathway was eliminated from the model.  And, because no study has examined sport pressures in 

relation to internalization in male athletes, it is important to consider this relationship in the 

58



current study. Thus, in my alternative model, I will include this pathway to determine its utility 

in understanding the development of internalization within male athletes. 

 Societal pressures to attain an ideal physique. Athletes live and function within the 

broader society and thus are subject to sociocultural messages about appearance, body, and 

weight ideals that are communicated through the media, family, and friends. For example, Pope, 

Olivardia, Gruber, and Borowiecki (1999) analyzed changes in the muscularity of male action 

figures over a 35 year period.  By 1998, the biceps of the action toys had grown to the point that, 

proportionally, they would measure 26.8 inches on a 70 inch tall man, exceeding the muscularity 

of even the largest human bodybuilders. Such representations suggest that, for men and boys, the 

ideal physique is tall, muscular, yet lean, and recent studies have suggested that this physical 

ideal is becoming a more central dimension in what it means to be “masculine” (Cafri, 

Thompson, Ricciardelli, McCabe, Smolak, & Yesalis, 2005; Ricciardelli & McCabe, 2003). 

Such increasing exposure to and internalization of these physical ideals has been suggested as a 

reason for men experiencing increasing levels of body image concerns and disordered eating 

(Leit, Grey, & Pope, 2002).  

For athletes and nonathletes, these societal pressures are suggested to lead to the 

internalization of societal body and appearance ideals (Petrie & Greenleaf, 2013).  Through the 

socialization process, where boys are constantly exposed to messages about how they should 

look, feel, and behave, many will begin to take on these ideals and values as their own. In a 

meta-analysis of studies on men and body image, Blond (2008) found that increased exposure to 

the societal muscular ideal was related to increases in body dissatisfaction and that this 

relationship was moderated by the degree to which men perceived their bodies to be close to the 

ideal. Further, Labre (2005) interviewed male college students and found that those who read 
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men’s fitness magazines internalized the lean and muscular male body ideal.  Amongst male 

collegiate athletes, Petrie et al. (2007) found that those who were symptomatic of an eating 

disorder, in comparison to those who were asymptomatic, indicated experiencing higher levels of 

pressure from TV, movies, and magazines to attain a certain ideal physique and/or weight. Petrie 

et al also found that male athletes who were symptomatic were more likely to associate their self-

esteem with their weight than those who were asymptomatic. No study, though, has tested 

directly the relationship between general societal pressures about body, weight and appearance 

and the internalization of the societal ideals associated with those pressures in a sample of male 

athletes. 

Internalization of the ideal. Over time and repeated and consistent exposure to societal 

ideals about body, weight and appearance, male athletes may internalize them; that is, the 

societally portrayed “perfect” body becomes an integral part of their self-schema.  And, when 

physical appearance is paramount to male athletes’ self-worth and self-concept, they may 

evaluate their bodies, appearance, weight, and behaviors in comparison to this unrealistic societal 

ideal. Because the ideal is impossible for most men to achieve, there will be a discrepancy 

between that which is ideal, desired and part of their self-schema and the reality of their current 

physique and sense of self. When that discrepancy is perceived as large, men are likely to 

experience low self-esteem and disappointment with themselves and their bodies (Stice, 1994; 

2001). 

Although no study to date has directly examined the relationship between internalization 

and body dissatisfaction with male athletes, research on female athletes and male nonathletes 

provides initial support. For example, in a sample of female collegiate athletes, Greenleaf, Petrie, 

Reel, and Carter (2010) found internalization was associated with athletes reporting increased 
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levels of body dissatisfaction. In a test of the Petrie and Greenleaf (2007) etiological model, 

Anderson et al. (2011) found that internalization was associated with decreases in body 

satisfaction in two independent samples of female collegiate swimmers and gymnasts.  In a study 

of adolescent boys, those who endorsed weight and body image as an important part of their self-

evaluation were more likely to be dissatisfied with their bodies than those who had not 

internalized the lean and muscular ideal (Jones, Bain, & King, 2008). Thus, given this initial 

support to this relationship, research is needed to determine the extent to which internalization is 

linked directly to body dissatisfaction for male athletes. 

Body satisfaction. Body dissatisfaction, which reflects the attitudinal component of body 

image concerns, is a direct risk factor for bulimic symptomatology and also may influence its 

development indirectly through its effects on negative affect (Stice, 2002). In their model, Petrie 

and Greenleaf (2013) noted that there was considerable empirical support for pathways from 

body dissatisfaction to bulimic symptomatology and from body dissatisfaction to negative affect.  

Individuals who are body dissatisfied are likely to be motivated to make changes to their bodies. 

Therefore, they may engage in body changing behaviors such as dieting and exercise under the 

assumption that these behaviors will change their bodies to more closely align with the societal 

ideal. In excess, these body changing behaviors contribute to and perpetuate the development of 

bulimic symptomatology. In terms of negative affect, individuals who are body dissatisfied and 

value weight and body image as part of their self-evaluation may feel sad, guilty, or angry due to 

their perception of how their bodies look, especially if they blame themselves for looking a 

certain way or if they feel a lack of control in being able to change their appearance.  

Regarding the direct effects of body dissatisfaction, McFarland and Petrie (2012) found 

that men who were dissatisfied with the appearance of their upper bodies and faces reported 
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higher levels of bulimic symptomatology, even after controlling for social desirability and drive 

for muscularity. In a study of homosexual and heterosexual men, Hospers and Jansen (2005) 

found that, regardless of sexual orientation, body dissatisfaction was the primary predictor of 

eating disorder symptoms. Such body dissatisfaction in female collegiate athletes has been 

related directly to bulimic symptomatology (Anderson et al., 2011), whereas a fear of becoming 

fat in male collegiate athletes has been associated with being symptomatic in terms of an eating 

disorder classification (Petrie et al., 2007). Regarding the connection between body 

dissatisfaction and negative affect, McFarland and Petrie (2012) found that men who were 

dissatisfied with their upper bodies experienced feelings of hostility, guilt, and depression. 

Further, for adolescent boys who wanted to be thinner, negative affect moderated the relationship 

between body dissatisfaction and bulimic symptomatology (Ricciardelli & McCabe, 2001).  In a 

sample of male collegiate athletes, Petrie et al (2007) found that body dissatisfaction was 

associated with their feeling sad and anxious. 

Petrie and Greenleaf (2013) also noted that body dissatisfaction might be related to 

dietary restraint and to drive for muscularity, though empirical support for these pathways was 

minimal. Although athletes tend to have higher body satisfaction than non-athletes (Hausenblas 

& Symons-Down, 2001), they are still at risk for becoming body dissatisfied through either the 

influences of internalization or sport specific pressures about weight, body, and appearance 

(Thompson & Sherman, 2010). In response to these pressures, athletes may engage in pathogenic 

eating and weight control behaviors in an attempt to manage their weight (and perhaps 

muscularity), only to find that such behaviors are ineffective and lead them to become frustrated 

with themselves and even more dissatisfied with their bodies. Male athletes may believe that 

weight loss and body change (e.g., increased muscularity) will not only align them more closely 
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with societal appearance ideals but also help them improve their sport performances (Thompson 

& Sherman, 2010). 

In a sample of adult men, McFarland and Petrie (2012) found that increases in body 

dissatisfaction were related to a stronger intention to restrict caloric intake. For boys who desired 

a larger body size, both body dissatisfaction and dietary restraint were found to have a direct 

effect on bulimic symptomatology (Ricciardelli & McCabe, 2001). In a sample of male 

collegiate athletes, Petrie et al (2007) found that body dissatisfaction was related to greater drive 

for muscularity. Given that the societal ideal for men is to be muscular and lean, men may pursue 

both muscle building behaviors as well as caloric restriction.  The extent to which these two 

behaviors may result from body dissatisfaction for athletes, however, has not been tested directly 

so additional research is needed to clarify these relationships. Thus, in my alternative model, I 

will include these two pathways. 

Drive for muscularity. There now is a clear standard of male beauty – tall, lean, and 

muscular (McCreary & Sasse, 2000), and men and boys are under increased pressure from 

media, family, friends, and female peers to attain this body ideal (Cafri, Thompson, Ricciardelli, 

McCabe, Smolak, & Yesalis, 2005; Ricciardelli & McCabe, 2003). Athletes and nonathletes may 

engage in muscle building behaviors in an attempt to meet an unrealistic societal ideal and/or 

because they believe that becoming more muscular may help them improve their athletic 

performances. This psychological drive to become more muscular can be seen in men’s desire to 

have a more muscular physique and their engaging in behaviors to increase their muscle size and 

strength.  This drive may result in men relying on extreme weight control and body development 

behaviors because of the assumption that excessive weight-lifting, protein supplement use, and 

even steroids will help them achieve the ideally muscular body. 
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Among high school males, such muscle building behaviors (which were represented 

through a high drive for muscularity score) were related to dieting and trying to gain weight by 

increasing muscle mass (McCreary & Sasse, 2002). More directly, McFarland and Petrie (2012) 

found that when college men reported engaging in muscle building behaviors, they had higher 

scores on a measure of bulimic symptomatology.  Amongst male collegiate athletes, drive for 

muscularity was related strongly to bulimic symptomatology, providing support for this pathway 

in the model (Petrie et al., 2007). 

Negative affect and dietary restraint. In Stice’s (2001) dual pathway model, body 

dissatisfaction may lead to bulimic symptomatology through restriction of food consumption, 

known as the dietary restraint, and/or through increases in negative affect, such as guilt, sadness, 

and anger. When individuals are dissatisfied with their bodies, they will engage in behaviors 

designed to change the body.  In the dietary restraint pathway, a person may decrease their food 

intake due to the assumption that restricting caloric intake will lead to desired weight loss. 

However, when individuals severely restrict their food intake their bodies may reach a level of 

caloric deficit where physiology overwhelms the cognitive restraint that is being used by 

individuals to not (or minimally) eat (Ruderman & Besbeas, 1992). When this process occurs, 

individuals may end up binge eating because they are so hungry and they no longer possess the 

willpower to restrain. After binge-eating individuals often experience feelings of guilt and shame 

and may try to atone for their binge by restricting more; this cycle of restriction and bingeing 

may is the precursor to bulimia nervosa. . 

When individuals are experiencing negative feelings about themselves and their bodies, 

and do not possess sufficient positive and healthy coping skills to manage their emotions, they 

may turn to food for comfort and end up overeating in response to their sadness, anger, and/or 
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anxiety. Eating may serve as a temporary comfort or distraction from those negative emotions, 

though often is followed by feelings of shame and/or guilt and potentially the use of 

compensatory behaviors, such as self-induced vomiting, fasting, and/or increased exercising.  

And, in the long term, such emotional eating may lead to weight gain, increased body 

dissatisfaction, and heightened negative feelings about self.  All of which can contribute to the 

cycle of bingeing and purging that is the foundation of bulimia nervosa. 

Research findings support the links between negative affect and dietary restraint, and 

bulimic symptomatology in both male and female collegiate athletes (Anderson et al., 2011; 

Petrie et al., 2007). For example, Anderson et al (2011) found that body dissatisfaction, dietary 

restraint, and negative affect each were related directly to bulimic symptomatology and together 

accounted for 55-58% of its variance. In another study of female collegiate athletes, amongst a 

set of psychosocial variables, dietary restraint was the strongest predictor of bulimic symptoms 

(Greenleaf et al., 2010). Concerning negative affect, Petrie et al (2007) found that feelings of 

guilt and shame were associated with greater endorsement of bulimic symptomatology in a 

sample of male collegiate athletes. Unfortunately, to date, no study has examined the relative 

effects of dietary restraint and negative affect on disordered eating among male athletes. Thus, 

research is needed to test these paths and determine the extent to which each may contribute 

male athletes’ level of eating pathology. 

Bulimic symptomatology. Individuals with bulimia nervosa engage in a binge-purge cycle 

that may begin with restricting their food intake to the point where they become disinhibited 

around food and binge eat (Heatherton & Baumeister, 1991).  During a binge, the individual 

feels that their eating is out of their own control.  After a binge, individuals often experience 

negative affect (e.g., shame, guilt, anxiety), which may serve as the motivation to purge (e.g., 
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vomit, exercising) the calories just consumed and to regain a sense of control.  After the purge, 

there is usually a sense of relief and reduction in anxiety, which negatively reinforces the binge-

purge cycle. 

One need not engage in these behaviors at a level that would be considered diagnosable 

in order to experience psychological and physical impairments (Tylka & Subich, 2002b). 

Additionally, athletes are far more likely to engage in subclinical patterns and pathogenic weight 

control behaviors rather than suffer from the clinical disorder of bulimic nervosa (Petrie, 

Greenleaf, Reel, & Carter, 2008; Sundgot-Borgen & Torstveit, 2004). The development of 

symptoms is also a risk factor for developing a clinical disorder. Therefore, examining bulimic 

symptomatology in male athletes is crucial in terms of understanding the psychological and 

physical health of male collegiate athletes. 

Purpose 

 The sport environment presents unique pressures regarding body, appearance, 

functionality, and weight, and thus may contribute to athletes’ risk of developing disordered 

eating attitudes and behaviors. Despite the increasing awareness that male athletes struggle with 

weight pressures and disordered eating behaviors, no study to date has examined potential risk 

factors in a multi-component model 

Thus, in the current study, I will examine a multicomponent model that links general 

societal and sport-specific weight pressures that athletes experience to bulimic symptomatology 

(see Figure 1). In their primary model, Petrie and Greenleaf (2013) proposed that weight 

pressures in sport are expected to be related directly to body dissatisfaction, dietary intent, and 

drive for muscularity; body dissatisfaction, in turn, will be associated directly with bulimic 

symptomatology and negative affect. General societal pressures are expected to be related 
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directly to internalization of an ideal body physique, which would contribute to athletes’ body 

dissatisfaction. Negative affect, dietary restraint, and drive for muscularity are proposed to have 

direct effects on bulimic symptomatology. 

In their secondary model, Petrie and Greenleaf (2013) proposed the addition of three 

pathways amongst the constructs (See Figure 2). First, sport specific pressures may be related to 

the internalization process as it is possible that sport weight pressures operate with a mechanism 

similar to that of general societal pressures, leading to body dissatisfaction through the 

internalization of societal ideas. Second, body dissatisfaction may lead directly to engaging in 

pathogenic weight control behaviors, such that there would be increases in drive for muscularity 

and dietary restraint. Thus, three additional pathways have been modeled in Figure 2 and will be 

tested as part of my alternative model.  
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