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Abstract

This study investigates body image concerns and disordered weight- and shape-related behaviors 

across adolescence and young adulthood in males and how patterns vary by sexual orientation. 

Participants were 5,388 males from the US national Growing Up Today Study. In 2001, 2003, and 

2005 (spanning ages 15–20 years) participants reported sexual orientation, past-year desire for 

toned/defined muscles and concerns with weight and shape, and past-year binge eating, restrictive 

dieting, purging (vomiting or laxative use) and use of products to increase muscularity (e.g., 

creatine, steroids). Latent class analyses identified two patterns at ages 15–16 years and three 

patterns at 17–18 and 19–20 years: Healthy (all ages; low body image concerns and weight-and 

shape-related behaviors; 54%–74% of observations), Muscle-Concerned (ages 17–18 and 19– 20; 

relatively high muscularity concern and product use; 18%–21% of observations), and Lean-

Concerned (all ages; relatively high weight and shape concern, dieting, and binge eating; 19%– 

28% of observations). Latent transition analyses revealed that sexual minority males (i.e., mostly 

heterosexual, gay, and bisexual) were more likely than completely heterosexual males to be Lean-

Concerned at ages 17–18 and 19–20 years and to transition to the Lean-Concerned class from the 

Healthy class. There were no sexual orientation differences in odds of being Muscle-Concerned. 

Both heterosexual and sexual minority males are at risk for presenting body image concerns and 

weight- and shape-related behaviors that may have deleterious health consequences. Results 
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suggest the need for screening for concerns and behaviors related to leanness and muscularity in 

early adolescence among all males, regardless of sexual orientation.
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Research on body image and eating disorder risk among males is nascent relative to the 

research on females, possibly due to the lower prevalence of anorexia and bulimia nervosa 

among males (Darcy & Lin, 2012; Swanson, Crow, Le Grange, Swendsen, & Merikangas, 

2011). Males in general report lower levels of body dissatisfaction (Calzo et al., 2012; 

Neumark-Sztainer, Paxton, Hannan, Haines, & Story, 2006) and engage in fewer disordered 

weight-related behaviors (e.g., binge eating, purging) than females (Field, Camargo, Taylor, 

Berkey, & Colditz, 1999; Swanson et al., 2011). However, greater recognition that male 

appearance ideals and body image concerns differ from females has led to increased interest 

in male eating disorder risk (Cafri & Thompson, 2004; Pope, Phillips, & Olivardia, 2000). 

Rather than striving for thinness, males may be more likely than females to be concerned 

with muscularity (Smolak & Murnen, 2008; Thompson & Cafri, 2007). Western masculine 

appearance ideals center on both muscularity (muscle size, tone, and definition) and low 

levels of body fat to emphasize leanness (Cafri & Thompson, 2004; Jones & Crawford, 

2005; McCreary & Sasse, 2000; Muth & Cash, 1997; Pope et al., 2000). Consistent with 

these ideals, data from the United States, Canada, and Australia indicate that underweight 

and overweight/obese adolescent males are more likely than healthy weight males to be 

dissatisfied with their bodies (Austin, Haines, & Veugelers, 2009; Calzo et al., 2012; 

Kostanski, Fisher, & Gullone, 2004). Just as the drive for thinness may motivate individuals 

to adopt deleterious health behaviors, such as fasting and purging (Stice, 1998), the pursuit 

of muscularity and low body fat percentage may motivate risky health behaviors such as 

overeating and steroid use (Cafri et al., 2005; Eisenberg, Wall, & Neumark-Sztainer, 2012; 

Rodgers, Ganchou, Franko, & Chabrol, 2012; Smolak, Murnen, & Thompson, 2005).

Identifying developmental patterns of male body image concerns and associated behaviors 

can help generate models of eating disorder risk assessment, prevention, and treatment that 

are relevant to the experiences of boys and men. One area that has received considerable 

focus is the role that sexual orientation may play in modifying the development and 

expression of male body image concerns and behaviors. Sexual minority (i.e., gay, bisexual, 

mostly heterosexual) males are more likely than heterosexual males to be diagnosed with 

clinical eating disorders, to be dissatisfied with their bodies, to be concerned with weight 

and shape, and to engage in a range of disordered weight-related behaviors (Andersen, 1999; 

Austin et al., 2004; Blashill, 2010; Calzo, Corliss, Blood, Field, & Austin, 2013; Carlat, 

Camargo, & Herzog, 1997; Kaminski, Chapman, Haynes, & Own, 2005; Kane, 2010). 

Sexual orientation disparities in concerns and behaviors may emerge through multiple 

processes, including different appearance ideals in heterosexual and sexual minority social 

contexts (Bruce & Harper, 2011; Kane, 2010), or level of internalization and conformity to 

masculinity and femininity ideologies (Blashill, 2011; Blashill & Vander Wal, 2009). It is 

also possible that negative body image among sexual minority males is related to identity-
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related stigma and that disordered weight- and shape-related behaviors are adopted and 

reinforced as methods of coping with stress (Bruce & Harper, 2011; Meyer, 2003).

As research on male eating disorder risk continues to grow, so too has recognition that body 

image concerns and disordered weight-related behaviors are not limited to sexual minority 

men. Recent studies utilizing United States national data from the Growing Up Today Study 

(GUTS) have found that heterosexual male adolescents are more likely than sexual minority 

male adolescents to attempt to gain weight (Calzo et al., 2013) and to be overweight or 

obese by young adulthood (Austin, Ziyadeh, et al., 2009). Attempts to gain weight increase 

three-fold across adolescence, with over 30% of adolescent males attempting to gain weight 

in the past year by the age of 16 years old (Calzo et al., 2013). Most concerning is that the 

majority of males reporting past year weight-gain attempts are healthy weight or 

overweight/obese, thus indicating that these attempts were medically unnecessary. Such 

weight gain attempts are likely connected to a desire to be more muscular (McCreary & 

Sasse, 2000). Results from the Eating and Activity in Teens Study (EAT 2010) -- an 

epidemiologic study of socioeconomically and racially/ethnically diverse youth across 

Minnesota -- found that 11.6% of boys often change their diet to increase muscle size or 

tone, 5.9% use anabolic steroids, and 10.5% use other muscle-building substances (e.g., 

creatine) (Eisenberg et al., 2012). The high prevalence of muscle-building product use is 

disturbing given their easy access, limited scientific evidence of effectiveness, and, in the 

case of steroids, wide range of negative psychological and physical health consequences 

(e.g., depressed mood, aggression, cardiovascular health risk) (Bell, Dorsch, McCreary, & 

Hovey, 2004; Cafri et al., 2005; McCreary, Hildebrandt, Heinberg, Boroughs, & Thompson, 

2007; Pope et al., 2000). Furthermore, the US Food and Drug Administration (FDA) 

recognizes products marketed as muscle-building supplements as among the most dangerous 

categories of substances on the market (Cohen, Maller, DeSouza, & Neal-Kababick, 2014). 

Despite attempts by the FDA to regulate the safety of products marketed as muscle-building 

supplements, recent research has found that US markets continue to sell products that 

include unsafe amounts of pharmaceutical ingredients, or that are adulterated with 

dangerous or banned pharmaceutical ingredients not listed on packaging (Cohen et al., 

2014).

Longitudinal research with heterosexual and sexual minority males can help to identify key 

leverage points for preventing negative body image, disordered weight and shape-related 

behaviors, and their harmful sequelae. Recent cross-sectional and longitudinal studies 

indicate that concerns with weight and shape and desire for bigger muscles may increase in 

males from middle to late adolescence (Calzo et al., 2013; Jones, Bain, & King, 2008; 

McCabe & Ricciardelli, 2004) and that the prevalence of steroids and other product use may 

increase with age (Johnston, O’Malley, Bachman, & Schulenberg, 2010). However, 

prospective research examining the joint development of body image concerns and 

disordered weight- and shape-related behaviors in both heterosexual and sexual minority 

males is lacking.

The goals of this study were (1) to examine the diverse ways in which body image concerns 

and behaviors are manifested in males from middle to late adolescence and (2) to examine 

how sexual orientation modifies risk for problematic patterns of concerns and behaviors 
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across adolescence. To characterize the nuances of development, advanced finite mixture 

modeling techniques (specifically latent class analysis [LCA] and an extension of LCA, 

latent transition analysis [LTA] (Collins & Lanza, 2010; Muthen & Muthen, 2000)) were 

applied to identify groupings of individuals with similar patterns of concerns and behaviors 

across time and the ways in which sexual orientation may modify shifts between patterns 

across time.

It was hypothesized that at least two patterns of body image concern and disordered weight-

related behaviors would emerge. First, although males are generally less concerned with 

thinness than are females, it was expected that a small proportion of males would exhibit 

concerns with thinness and behaviors in pursuit of that ideal (restrictive dieting, purging). 

Most males who exhibited body image concerns were hypothesized to be concerned with 

muscularity and to engage in behaviors consistent with that ideal (i.e., use of products to 

gain weight and build muscle mass). The proportion of males in both the lean-concerned and 

muscle-concerned groups was hypothesized to increase with age. Furthermore, sexual 

minority males were expected to be more likely to exhibit body image concerns and 

disordered weight-related behaviors, particularly concerns and behaviors related to thinness 

and weight restriction.

Method

Participants and Procedure

The Growing Up Today Study (GUTS) began in 1996 and was designed to investigate the 

association of dietary intake and physical activity with weight change during adolescence. 

Participants were ages 9–14 years at baseline and were children of women in the Nurses’ 

Health Study II. After receiving parental consent, children were invited to enroll in the 

GUTS cohort. Returning the baseline (1996) questionnaire was considered as assent to 

participate (N = 7,843 males, 94% White). Participants were sent questionnaires annually 

from 1996–2001 and every two years after 2001. The Brigham and Women’s Hospital 

institutional review board approved this study.

Measures

Sexual orientation—Sexual orientation was assessed in 1999, 2001, 2003, and 2005 

using an item adapted from the Minnesota Adolescent Health Survey (Remafedi, Resnick, 

Blum, & Harris, 1992). Participants selected a statement that best described their sexual 

feelings: (i) completely heterosexual (attracted to persons of the opposite sex); (ii) mostly 

heterosexual; (iii) bisexual (equally attracted to men and women); (iv) mostly homosexual; 

(v) completely homosexual (gay, attracted to persons of the same sex); (vi) not sure. 

Responses of “not sure” were coded as missing. Responses of “mostly homosexual,” 

“completely homosexual,” or “bisexual” were too few to analyze separately; therefore, these 

responses were recoded as “gay/bisexual.” In 2001, when participants were 14–21 years old, 

68 (1.7%) self-identified as gay/bisexual, 168 (4.1%) as mostly heterosexual, and 3,659 

(88.8%) as completely heterosexual. In 2005, when participants were 18–25 years old, 116 

(3.0%) self-identified as gay or bisexual, 241 (6.2%) as mostly heterosexual, and 3,541 

(90.4%) as completely heterosexual. However, due to small cell sizes in the sexual minority 
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categories within each year of age, minority sexual orientation was coded as 0 = 

“Completely heterosexual” and 1 = “Sexual minority” (i.e., mostly heterosexual, gay, and 

bisexual) for the longitudinal analysis.

Body mass index (BMI) and overweight/obese weight status—BMI (kg/m2) was 

calculated at each wave using self-reported height and weight. Previous research on self-

reported height and weight have found that although adolescents often under-report their 

weight, self-reported weight is generally accurate for ranking according to weight status 

categories (Goodman, Hinden, & Khandelwal, 2000). Participants were coded as 

overweight/obese BMI (i.e., BMI in 85th percentile for age and sex for participants younger 

than 18 years, and BMI ≥ 25 for participants ages 18 and older) using International Obesity 

Task Force standards (Cole, Bellizzi, Flegal, & Dietz, 2000).

Muscularity concern and concern with weight and shape—Items adapted from the 

McKnight Risk Factor Survey (MRFS) (Shisslak et al., 1999) measured concern with weight 

and shape. Participants indicated how often they experienced a particular concern in the past 

year on a 5-point scale (1 = “Never” to 5 = “Always”). The MRFS was developed for 

females. Since there are gender differences in ideal body physique, to make the questions 

suitable for use with males, a question on muscularity concern, which asked “In the past 

year, how often have you thought about wanting to have toned or defined muscles?” was 

added. Because reporting some desire for toned and defined muscles was normative in the 

sample, scores were dichotomized such that participants reporting “Never,” “A little,” or 

“Somewhat” concerned were scored as 0 (“Never to somewhat muscle concerned in the past 

year”) and participants reporting “A lot” to “Always” were scored as 1 (“Often muscle-

concerned in the past year”).

Weight and shape concern was scored using three items with the initial stem “How often in 

the past year have you…”: (1) “thought about wanting to be thinner;” (2) “worried about 

having fat on your body;” and (3) “felt fat” (range of Cronbach α’s across waves = .80–.83). 

Because an affirmative response to any of these items was rare, responses to each item were 

first recoded such that scores < 2 were scored as 0 (“Never concerned”) and scores ≥ 2 were 

scored as 1 (“At least a little concerned in the past year”). The recoded values for each of the 

items were then summed, with summed scores dichotomized to form the indicator variable 

(scores of 0 were coded as 0, “Never concerned in the past year,” scores ≥ 1 were coded as 

1, “at least somewhat concerned with weight and shape in the past year”).

Dieting—Past-year dieting behavior was assessed with the question, “During the past year, 

how often did you diet to lose weight or to keep from gaining weight?” The variable was 

dichotomized, such that scores of 0 (“Never”) were coded as 0 (“Never engaged in dieting in 

the past year”) and scores of 1 (“Less than once a month”) to 5 (“Every day”) were coded as 

1 (“Engaged in dieting in the past year”).

Binge eating—Binge eating behavior is defined as overeating with a feeling of loss of 

control. Past-year binge eating behavior was thus assessed with two questions. Participants 

were first asked about overeating: “During the past year, how often have you eaten so much 

food in a short period of time that you would be embarrassed if others saw you?” If 
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participants engaged in overeating at least “A couple times” a year, they were then asked 

about loss of control: “Did you feel out of control, like you couldn’t stop eating even if you 

wanted to stop?” Participants were coded as 1 (“Engaged in binge eating in the past year”) if 

they indicated that they engaged in any overeating with loss of control in the past year, and 0 

(“No binge eating in the past year”) if they did not overeat or if they engaged in overeating 

without loss of control.

Purging—Past-year purging behavior was assessed with two items assessing (1) whether 

participants made themselves throw up to lose weight or to keep from gaining weight and 

(2) whether participants took laxatives to lose weight or to keep from gaining weight. A 

response to either question of at least 1 (“Less than once a month”) was coded as 1 (“Purged 

in the past year”); participants who never engaged in either behavior were coded as 0.

Product use—Use of muscle-building products was assessed as an aggregate of responses 

to three items that measured past-year use of (1) creatine, (2) amino acids and/or DHEA, and 

(3) growth hormone and/or anabolic/injectable steroids. Indicating a score of at least 1 

(“Less than monthly”) on any of the three items was coded as 1 (“Product use in the past 

year”); scores of 0 (“Never”) on all three of the items were coded as 0 (“No past-year 

product use”).

Analysis

In this present analysis we used data from the 2001, 2003, and 2005 waves of GUTS and 

restricted the analysis to male participants who provided at least one wave of data about 

their sexual orientation and one wave of data for each of the key muscularity, weight 

concern, and disordered weight-related behaviors variables. Baseline sexual orientation 

(1999) was not associated with being included in the analysis (p = 0.07), nor were number of 

waves of participation (p = 0.08), or missing data on body image concern and weight- and 

shape-related behaviors (p = 0.07). The sample included in the LCA consisted of 5,388 

males (68.7% of the original male cohort). Approximately 77% of participants provided at 

least two of the three waves of data analyzed.

To examine developmental patterns with regards to year of age, rather than wave of 

assessment, the dataset was first converted from a person-level data file to a person-period 

data file whereby each participant contributed a person-period observation for the age they 

were at the time they completed each questionnaire in 2001, 2003, and 2005 (Singer & 

Willett, 2003). Observations were grouped into the following three age periods: 15–16 years 

old, 17–18 years old, and 19–20 years old. As in prior research, missing data on sexual 

orientation identity were accounted for using single imputation (last-observation carried 

forward; data from 1999 were carried forward to 2001) (Calzo et al., 2013). Missing data on 

latent variable indicators (body image concerns and disordered weight-related behaviors) 

were accounted for using full-information maximum likelihood using Mplus statistical 

software.

To identify groupings of individuals with similar body image concerns and disordered 

weight-related behaviors across adolescence, separate LCA models were estimated in Mplus 

using observations in the 15–16-year-old age period, 17–18-year-old age period, and 19–20-
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year-old age period. Two- to five-latent class solutions were estimated during the class 

enumeration process to determine the optimal number of classes in each age period. LCA 

provides fit indices to evaluate the fit of different solutions to the data, including the log-

likelihood (LL) value, the Bayesian Information Criterion (BIC), the model χ2 goodness-of-

fit test, the Lo-Mendell-Rubin likelihood ratio test (LMR-LRT), and the bootstrap likelihood 

ratio test (BLRT). BIC values can be used to calculate the Bayes Factor (BF) and correct 

model probability (cmP) values, which also facilitate comparisons of relative fit between 

models (Kass & Wasserman, 1995). Lower LL and BIC values, non-significant χ2 goodness-

of-fit test statistics, and significant LMR-LRT and BLRT values are indicative of better 

model fit (Henson, Reise, & Kim, 2007; Lo, Mendell, & Rubin, 2001; McLachlan & Peel, 

2000). BF values >10 indicate strong evidence in support of one model vs. a successive 

model and cmP values closer to 1 indicate greater likelihood of correct model specification 

relative to all other models estimated (Kass & Wasserman, 1995). However, because 

previous research cautions against the use of goodness-of-fit indices alone to determine the 

appropriate number of subgroups (Marsh, Hau, & Grayson, 2005; Nylund, Asparouhov, & 

Muthen, 2007), the final number of classes identified at each age period was also guided by 

theoretical relevance, homogeneity and separation. Homogeneity refers to the property in 

which a particular item response characterizes individuals in a subgroup (e.g., high 

muscularity concern); separation is the property by which an item distinguishes individuals 

across at least one pair of subgroups (Collins & Lanza, 2010).

Although sexual orientation was expected to be associated with class membership, class 

enumeration was based on an unconditional model because any misspecification of the 

relationship between the predictor, the latent class variable, and the indicators of the latent 

class variable can lead to an over-extraction of classes; the unconditional model does not run 

this risk (Masyn, 2013). Before testing whether sexual orientation predicted class 

membership, modification indices were requested in Mplus to identify whether model fit 

would improve by freely estimating the direct associations between the single latent class 

variables indicators and the main predictor (sexual orientation) and the covariate (weight 

status), which would provide evidence of potential differential item functioning (DIF; i.e., 

heterosexuals and sexual minorities or participants with different weight statuses may differ 

in their probability of endorsing a latent class variable indicator within each class) (Masyn & 

Nylund-Gibson, 2012). We freely estimated associations between latent class variable 

indicators and sexual orientation and/or weight status if DIF was detected.

Because we had no explicit hypotheses regarding the number or expression of classes at 

each age point across adolescence, we did not conduct tests of longitudinal invariance for 

the classes at each age point in the study. After class enumeration, latent transition analysis 

(LTA) in Mplus was then utilized to examine patterns of transitioning between the identified 

classes across the three age periods. The LTA analysis included a moderation analysis to 

examine whether sexual orientation moderated transition probabilities between age periods. 

In the moderation model the effect of sexual orientation on class membership at each 

proceeding age period was allowed to vary across classes at the preceding age period. 

Although the moderation model differs from moderation tests in traditional regression 

frameworks, within a finite mixture modeling framework this moderation model yields a 

global Wald χ2 difference test of significance to reject the null hypothesis that transition 
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probabilities are equivalent across sexual orientation subgroups. Upon detecting evidence of 

significant effect modification by sexual orientation, parameter estimates of the effect of 

sexual orientation on class membership were then used to calculate sexual orientation 

subgroup-specific transition probabilities to better visualize sexual orientation differences in 

movement between classes across adolescence.

Results

Class Enumeration and Tests of DIF at Each Age Period

Table 1 displays descriptive statistics for the indicators (body image concerns and 

disordered weight-related behaviors) and covariate (weight status) by the predictor (sexual 

orientation identity) for each of the three age periods. Table 2 displays the fit statistics for 

the two- to five-class latent class solutions for each of the three age periods. Fit statistics 

generally support the selection of the two-class solution at ages 15–16 years old and the 

three-class solution at ages 17–18 and 19–20 years old. Modification indices statistics 

indicated that potential DIF existed in the 15–16-year-old and 17–18-year-old age periods. 

The model fit at ages 15–16 years old significantly improved by allowing purging and 

dieting to vary across sexual orientation subgroups and muscle concern and dieting to vary 

across weight status. The model fit at ages 17–18 years old significantly improved by 

allowing purging to vary across sexual orientation and weight status subgroups.

The Figure displays the classes identified at each age period and the proportion of 

observations at each age period modally assigned to each class after taking into account DIF. 

There was little separation of the classes based on the purging indicator, but as reflected in 

Table 1 vomiting and laxative use were rare in the sample. As depicted in each of the charts 

in Figure 1, the largest of the classes at each age period was the Healthy class (low concerns 

and disordered weight-related behaviors relative to the other classes). At ages 15–16 years 

old, the second class to emerge was the Lean-Concerned class, which was characterized by 

moderate levels of muscularity concern and dieting, and high levels of concern with weight 

and shape. At ages 17–18 and 19–20 years, a third Muscle-Concerned class emerged, which 

was characterized by a high probability relative to the other two classes of reporting desire 

for toned and defined muscles and a higher probability of reporting use of products to 

increase size and muscle mass. In the 17–18-year-old and 19–20-year-old age periods, 20%–

30% of Muscle-Concerned youth used products such as steroids, DHEA, and creatine in the 

past year. The smallest class at ages 17–18 and 19–20 years was Lean-Concerned and was 

characterized by high probability of reporting concern with weight and shape and dieting, as 

well as higher levels of binge-eating relative to the Healthy and Muscle-Concerned classes.

The high percentage of participants in the Muscle-Concerned group who reported use of 

products was alarming. To better understand the associations between desire for toned and 

defined muscles and product use in the sample, an ancillary analysis was performed using all 

participants and examining the association between modest increases in muscularity concern 

(i.e., a one-unit increase in desire for toned and defined muscles on a continuous scale) and 

odds of using products in the past year. Adjusting for age and weight status, results revealed 

that each unit increase in muscularity concern doubled the odds of any past-year product use 

(odds ratio [OR]= 2.26, 95% confidence interval [CI]= 2.05, 2.49, p < 0.0001).
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Differences in Class Membership and Transitions by Sexual Orientation

Although there were no sexual orientation subgroup differences in the proportion of 

observations assigned to each class at ages 15–16 years, sexual minority males were 

significantly more likely to be Lean-Concerned at ages 17–18 years (OR= 3.35, 95% CI= 

1.79, 4.91, p < .0001) and at ages 19–20 years (OR= 5.01, 95% CI= 3.49, 6.54, p < .0001) 

relative to heterosexuals. There were no sexual orientation differences in the likelihood of 

being in the Muscle-Concerned class at ages 17–18 years old or 19–20 years old.

The moderation model test indicated that sexual orientation moderated the transition 

probabilities from one class to another between the age periods (Wald Test p’s < .0001). 

Transition probabilities from one class to another between each age period were thus 

calculated for heterosexual and sexual minority participants separately. As displayed in 

Table 3, there were notable sexual orientation differences in the likelihood of transitioning 

to different classes at subsequent age periods depending on class of origin.

Males in the Lean-Concerned Class at ages 15–16 were more likely to transition to the Lean-

Concerned class at ages 17–18 years, although the probability was greater among sexual 

minorities (89% chance). Whereas heterosexual males in the Lean-Concerned Class at ages 

15– 16 years had a 15% chance of transitioning to the Muscle-Concerned Class at ages 17–

18 years, sexual minority males had 0% chance of making the same transition. Most males 

in the Lean-Concerned class at ages 17–18 years old were likely to remain Lean-Concerned 

at ages 19–20 years old (87% probability for heterosexuals and 94% probability for sexual 

minorities). However, in comparing the transition probabilities from the Muscle-Concerned 

class at ages 17–18 years old to other classes at 19–20 years old, heterosexual males 

generally became Healthy (34% chance) or remained Muscle-Concerned (59% chance). 

Sexual minority males had 6 times the probability of heterosexual males of transitioning 

from Muscle-Concerned to Lean-Concerned between ages 17–18 and 19–20 years old (38% 

chance). The results from the LTA indicate that although heterosexual and sexual minority 

male adolescents did not differ in their likelihood of being in the Muscle-Concerned class, 

heterosexual males who transitioned out of the Muscle-Concerned class were likely to move 

to the Healthy Class, whereas sexual minority males were likely to move to the Lean-

Concerned class.

With regards to participants who were in the Healthy class at a previous age period, sexual 

minority males had consistently higher chances of transitioning to the Lean-Concerned class 

at subsequent age periods. After multiplying transition matrices to calculate 19–20-year-old 

class probabilities given class membership at ages 15–16 years old, sexual minorities who 

were in the Lean-Concerned class at ages 15–16 years old had nearly 30% greater 

probability of being Lean-Concerned at ages 19–20 years old and much lower probability of 

being in the Healthy Class at 19–20 years compared to heterosexual males. Sexual 

minorities who were in the Healthy Class at ages 15–16 had approximately 5 times the 

probability of heterosexual males of being Lean-Concerned at ages 19–20 years old.
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Discussion

This study is the first of its kind to identify patterns of body image concerns and disordered 

weight- and shape-related behaviors in heterosexual and sexual minority males across 

adolescence. We detected three patterns of concerns and behaviors. Although participants 

were most likely to present the Healthy pattern across adolescence (low muscularity and 

weight and shape concerns, low engagement in disordered weight and shape-related 

behaviors), an estimated 18%–21% of males exhibited the Muscle-Concerned pattern 

(greater desire for toned and defined muscles and greater use of muscle-building products 

relative to the other patterns) and 19%–28% of males exhibited the Lean-Concerned pattern 

(greater concern with weight and shape, and greater binge eating and restrictive dieting 

behavior relative to the other patterns). Consistent with findings that body image concerns 

and disordered weight- and shape-related behaviors may increase with age, the proportion of 

males who were either Muscle- or Lean-Concerned increased with age. With regards to 

sexual orientation, early research has highlighted greater risk among sexual minority males 

compared to heterosexual males for anorexia and bulimia nervosa (Andersen, 1999; Carlat et 

al., 1997; Kane, 2010). We expected that sexual minority males would be more likely to 

express concerns with weight and shape and to engage in weight-restrictive behaviors. As 

hypothesized, gay, bisexual, and mostly heterosexual males were more likely to be Lean-

Concerned and to transition to the Lean-Concerned pattern from the Healthy or Muscle-

Concerned patterns across adolescence. However, sexual minority and heterosexual males 

were equally likely to be Muscle-Concerned, thus indicating that being heterosexual is not 

entirely protective against body image concerns and behaviors.

Previous research indicates that concerns with leanness and muscularity may create dual 

pathways to body dissatisfaction and eating disorder risk in males (Jones & Crawford, 

2005). The results from the current study build upon previous work by detecting early 

evidence (as young as age 15 years) of patterns of concerns and behaviors consistent the 

leanness and muscularity pathways. In particular, males in the Lean-Concerned pattern at 

ages 15–16 were more likely to stay Lean-Concerned, or become Muscle-Concerned than 

males who displayed the Healthy pattern. The pattern of concerns males transitioned to was 

influenced by sexual orientation, such that sexual minority males were more likely to 

transition to the Lean-Concerned pattern than their heterosexual peers. The longitudinal, 

repeated measures design also revealed that muscle-building product use appears to become 

more common by age 17 with the emergence of the Muscle-Concerned group. The results 

help clarify the etiology and composition of eating disorder risk in heterosexual and sexual 

minority males, which may help direct efforts to time and tailor preventive interventions.

Whether eating disorder diagnostic criteria should be revised in order to better capture the 

body image concerns and associated behaviors more typical of males is a topic of ongoing 

debate (Darcy & Lin, 2012; Pope et al., 2000). The findings from this study indicate that 

although a small number of males fit a pattern consistent with anorexia and bulimia nervosa 

risk (concern with weight and shape, binge eating, and restrictive dieting), a notable number 

also exhibit a pattern consistent with concerns with muscularity and behaviors to increase 

size. Among the males who were often concerned with muscularity, 20% had used a product 

at least once in the past year to increase size or strength. Clinical eating disorder criteria 
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generally use stricter and more extreme thresholds for the duration and severity of concerns 

and behaviors than were used in this study. Importantly, however, sub-clinical presentations 

of body image concerns and disordered weight- and shape-related behaviors are both 

debilitating and increase risk for the development of future eating disorders or adverse 

physical and mental health conditions (e.g., depression, substance use, obesity) (Cafri et al., 

2005; Neumark-Sztainer et al., 2006; Stice, Burton, & Shaw, 2004). An ancillary analysis of 

all participants in this study found that modest increases in muscularity concern were 

associated with greater risk of past-year product use. Additional research should verify the 

clinical significance of the Lean- and Muscle-Concerned patterns by examining associations 

with other comorbid risk behaviors.

There were several limitations to the study that future research should address. The 

participants were children of nurses and were predominantly White. It is possible that the 

results will not generalize to the experiences of adolescent and young adult males of 

different socioeconomic or racial/ethnic backgrounds. Although gay, bisexual, and mostly 

heterosexual males often differ from heterosexual males, and sometimes from each other, 

regarding body image and eating disorder risk behaviors (Austin et al., 2004; Calzo et al., 

2013), sexual minority subgroups were aggregated in this study in order to achieve adequate 

power for longitudinal heterosexual vs. sexual minority comparisons. Larger sample sizes 

within each sexual orientation subgroup would have allowed us to tease apart potential 

heterogeneity in the development of body image concerns and behaviors among sexual 

minority subgroups. Because the variables analyzed were part of a larger epidemiologic 

study investigating a range of topics, it was not possible to assess each of the body image 

and disordered weight and shape-related behaviors in greater depth. In particular, concerns 

about muscularity encompass more than muscle tone and definition, and it is possible that 

better separation of the latent classes detected could be achieved by including measures of 

desire for bigger muscles or weight gain attempts (McCreary & Sasse, 2000; Tylka, 

Bergeron, & Schwartz, 2005)-- aspects of the muscularity ideal that were not captured in 

single item used to assess muscularity concerns in this study. Future studies should include 

items from scales that assess the nuances of muscularity concerns (e.g., Drive for 

Muscularity Scale, McCreary & Sasse, 2000) or of male body image overall (e.g., Male 

Body Attitudes Scale, Tylka et al., 2005) in greater depth. Despite these limitations, the 

study had several notable strengths, including the prospective assessment of diverse body 

image concerns and behaviors from ages 15–20 years, data from sexual minority males who 

were not recruited on the basis of sexual orientation or from clinical samples, and the use of 

advanced analytic techniques (i.e., latent transition analysis) to study developmental 

phenomena.

This study represents the largest longitudinal analysis of eating disorder symptom patterns in 

heterosexual and sexual minority males across adolescence. The findings from this study 

provide new avenues for research on male eating disorder risk and potential guidance for 

prevention. The presence of the Lean-Concerned pattern as early as age 15 years old suggest 

the need for research earlier in adolescence. The use of muscle-building products appears to 

increase after age 15. To assist prevention efforts, future research can examine the unique 

individual- and contextual-level factors that motivate product use at such early ages (e.g., 

messages received in the media or sports contexts). Sexual orientation may pattern the 
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manifestation of body image concerns and behaviors, with sexual minority males having 

greater risk for being Lean-Concerned. However, the findings regarding the Muscle-

Concerned pattern indicate that being heterosexual does not necessarily afford males 

protection against presenting body image concerns and behaviors that may have health 

consequences. Contrary to popular perceptions that male eating disorder risk is limited to 

sexual minority males, both heterosexual and sexual minority adolescent males are at risk 

for body image concerns and behaviors.
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Figure 1. 
Class-specific item probability profile plots for the latent classes at each age period in the 

latent transition analysis of adolescent males in the Growing Up Today Study. Indicators: 

MUSC= desire for toned/defined muscles; CWS= concern with weight and shape; BINGE= 

binge eating; DIET= restrictive dieting; PURGE= vomiting and laxative use; PROD= use of 

products to increase size/muscle mass. Classes: HEALTHY= Healthy Class; MUSCLE= 

Muscle-Concerned Class; LEAN= Lean-Concerned Class.
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