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ABSTRACT 

Objectives: Research on the manifestations and health correlates of eating disorder symptoms 

among males is lacking. This study identified patterns of appearance concerns and eating 

disorder behaviors from adolescence through young adulthood and their health correlates. 

Methods: Participants were 7,067 males from the prospective Growing Up Today Study. 

Surveys from 1999-2007 (spanning ages 13-26 years) provided repeated measures data on: 

muscularity and leanness concerns;  eating disorder behaviors (purging, overeating, binge eating, 

use of muscle-building products); and health correlates (obesity, non-marijuana drug use, binge 

drinking, and depressive symptoms). 

Results: Latent class analyses of observations at ages 13-15, 16-18, 19-22, and 23-26 identified 

one large Asymptomatic class and four symptomatic patterns: Body Image Disturbance (high 

appearance concerns, low eating disorder behaviors; 1.0%-6.0% per age period); Binge 

Eating/Purging (binge eating and purging, use of muscle-building products, low appearance 

concerns; 0.1%-2.5%); Mostly Asymptomatic (low levels of muscularity concern, product use, 

and overeating; 3.5%-5.0%); and Muscularity Concerns (high muscularity concerns and use of 

products; 0.6%-1.0%). The Body Image Disturbance class was associated with high estimated 

prevalence of depressive symptoms. Males in the Binge Eating/Purging and Muscularity 

Concerns classes had high prevalence of binge drinking and drug use. Despite exhibiting 

modestly greater appearance concerns and eating disorder behaviors than the Asymptomatic 

class, being in the Mostly Asymptomatic class was prospectively associated with adverse health 

outcomes.  

Conclusions: Results underscore the importance of measuring concerns about leanness, 

muscularity and use of muscle-building products when assessing eating disorder presentations 
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among males in research and clinical settings.  
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INTRODUCTION 

Eating disorders require substantial clinical resources to treat and are a tremendous burden to the 

health and development of those afflicted. Concerns with one's appearance and eating disorder 

behaviors (e.g., binge eating) at subclinical levels can also increase risk for deleterious physical 

and mental health outcomes.1-5 Eating disorder diagnostic criteria are largely based on research 

and clinical work with females.6,7 The dearth of work on afflicted males may be due to the 

historic view that males are not at risk, the insensitivity of diagnostic frameworks in indexing the 

concerns and behaviors of males, insufficient numbers of male patients in clinical treatment 

settings, and the lack of population-based data on appearance concerns and eating disorder 

behaviors among males.8  

 

Research using diagnostic interviews and questionnaires has found that males are less likely than 

females to report appearance concerns and body dissatisfaction, despite having similar levels of 

psychopathology, and that males may binge eat to similar or greater degrees than females, but 

with less concomitant negative emotionality.6,9-11 Recent changes to the Diagnostic and 

Statistical Manual of Mental Disorders (DSM 5)-- such as recognizing binge eating disorder as a 

stand-alone diagnosis and reducing the behavioral thresholds for the bulimia nervosa diagnosis12-

- may allow for greater detection of eating disorders among males. However, males may also 

exhibit unique presentations of eating disorders tied to gendered ideals about appearance and 

performance (e.g., muscle dysmorphia).4,8,13 Beyond concerns regarding body weight and 

adiposity, males may be concerned about their muscle size and definition.14-17 Whereas the thin 

ideal is generally widely internalized among females, males who perceive themselves to be too 

thin or lacking muscles and those who perceive themselves as being overweight are vulnerable to 
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body dissatisfaction and behaviors such as muscle-building product use (e.g., creatine, 

steroids).4,15 Whether muscularity-oriented disordered concerns and eating behaviors should be 

considered an eating disorder phenotype is the topic of ongoing research and clinical debate.18 

 

Pattern-centered analyses (e.g., latent class analysis [LCA]),19 have been used to evaluate and 

refine eating disorder diagnostic criteria, generally in samples with few or no male 

participants.5,20-23 Few studies have used LCA to examine appearance concerns and eating 

disorder behaviors in males across time. One study of 15- to 20-year-old males in the Growing 

Up Today Study used LCA to examine patterns of appearance concerns and eating disorder 

behaviors among heterosexual, gay, bisexual, and mostly heterosexual males, detecting patterns 

focused on weight restriction and muscle-building.24 However, this study utilized low thresholds 

for defining cases (e.g., any past-year binge eating) and did not assess whether patterns were 

associated with health consequences. To help identify clinically relevant patterns of symptom 

presentation, analyses should incorporate more severe presentations of eating disorder cognitions 

and behaviors and examine their health correlates. The current study used LCA to identify co-

occurring patterns of appearance concerns about muscularity and leanness and eating disorder 

behaviors among males from adolescence through young adulthood, and evaluated clinical 

relevance by comparing classes’ risks for obesity, substance use, and depressive symptoms.  

 

METHOD 

Participants and Procedure 

Participants in the Growing Up Today Study (GUTS) are children of women in the Nurses' 

Health Study II and were 9-14 years old at baseline in 1996. After obtaining parental consent, 
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children were invited to enroll in GUTS, with return of the baseline questionnaire considered as 

assent (N=7,843 males). Participants completed questionnaires annually from 1996-2001 and 

biennially after 2001. The Brigham and Women's Hospital institutional review board approved 

this study. Data for the current study were from the 1999-2007 questionnaires, spanning ages 13-

26 years.  

 

Measures 

Latent class indicators. Concern about muscularity and concerns about leanness were assessed 

using items adapted from the McKnight Risk Factor Survey (MRFS),25 which uses a 5-point 

scale to measure the frequency that participants experienced a particular concern in the past year 

(1=Never to 5=Always). An item assessing muscularity concern was created for GUTS and 

examined desire for toned or defined muscles, with responses of 1-3 coded as low or no 

muscularity concern, and responses of 4-5 coded as high muscularity concern. Leanness 

concerns were assessed as the mean of three items: (1) thought about wanting to be thinner; (2) 

worried about having fat on your body; (3) felt fat. Mean leanness concerns scores that were 1-3 

were coded as low or no leanness concerns, and mean scores that were 4-5 were coded as high 

leanness concerns.  

 

For product use participants indicated past year frequency of using creatine, amino acids, 

dehydroepiandrosterone (DHEA), androstenedione, growth hormone, and anabolic/injectable 

steroids (not including steroids used for treating medical conditions). Use of any products was 

coded into three categories: never or less than monthly use, at least monthly use, and at least 

weekly use. 
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Purging was assessed as past-year frequency of vomiting or using laxatives to lose weight or 

keep from gaining weight (0=Never to 5=Daily). Responses were coded as never or less than 

monthly purging vs. at least monthly purging.  

 

Participants answered two questions to identify overeating and binge eating (i.e., overeating with 

a loss of control). Participants were first asked about overeating: "Sometimes people will go on 

an 'eating binge,' where they eat an amount of food that most people, like their friends, would 

consider to be very large, in a short amount of time. In the past year, how often did you go on an 

eating binge?" Participants who engaged in overeating less than once/month were coded as 0 

(referent) for the overeating and binge eating variables. Respondents who engaged in overeating 

at least monthly received the follow-up question: "Did you feel out of control, like you couldn't 

stop eating even if you wanted to stop?" (Yes/No). Participants who responded "No" were coded 

as 1 (overeating at least monthly) for the overeating variable. Participants who responded "Yes" 

were coded as 1 (binge eating at least monthly) for the binge eating variable. 

 

In the class enumeration phase, LCA models adjusted for current weight status. Participants 

reported height and weight at each wave for calculation of body mass index (BMI; kg/m2). BMIs 

for observations before age 18 years were coded as overweight or obese using International 

Obesity Task Force cutoffs.26 BMIs for observations ages 18 and older were coded as overweight 

if BMI was >25 and <30 kg/m2, and obese if BMI was >30 kg/m2.  

 

Health Correlates. Classes were compared on the health correlates of incident (i.e., new cases 
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of) obesity and prevalent and incident frequent binge drinking, drug use, and high depressive 

symptoms. To assess frequent binge drinking, participants who indicated ever trying alcohol 

(beer, wine, or liquor) were asked, "During the past year, how many times did you drink 5 or 

more alcoholic drinks over a few hours?" A single drink was defined as 1 can/bottle of beer, 1 

glass of wine, 1 shot of liquor, or 1 mixed drink. Frequent binge drinking was defined as >12 

episodes of consuming 5+ alcoholic beverages over a few hours in the past year.  

 

Participants reported non-marijuana drug use by indicating whether they engaged in any past-

year use of ecstasy, heroin, cocaine, crystal meth, speed, mushrooms, LSD, and drugs without a 

doctor's prescription (e.g., Ritalin). Past-year drug use was defined as use of at least one of the 

drugs assessed. Marijuana was excluded from analyses due to the expected cross-sectional 

association between marijuana use and overeating. 

 

In the 1999-2003 waves, past-year depressive symptoms were assessed using the mean of six 

items from the MRFS (e.g., "In the past year, how often did you feel 'down in the dumps' or 

depressed?", 0=Never to 4=Always). In 2007, depressive symptoms were assessed using the 

mean of the 10-item version of the Centers for Epidemiological Studies Depression scale,27 

which assessed how often participants experienced certain feelings in the past week (e.g., "I felt 

that everything I did was an effort," 0=Rarely or none of the time, to 3=All of the time). High 

depressive symptoms was defined at each wave as mean score at or above the top quintile.  

 

Analyses 

Repeated measures observations were grouped into four age periods: 13-15, 16-18, 19-22, and 
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23-26 years old.  Participants were included in every age period in which they had an 

observation of weight status and at least one of the latent class indicators. Methods to account for 

missing data and the class enumeration phase of analyses (which identified patterns of 

appearance concerns and eating disorder behaviors; see Table S1, available online) are described 

in the supplemental materials (available online). To examine associations between the identified 

classes and the health correlates, we used the 3-step approach in Mplus28,29 to calculate each 

class' estimated number of cases of each of the health correlates. The 3-step procedure conducts 

pairwise Wald Chi-Square tests to detect significant differences between classes on each health 

correlate.29  Significance was set at alpha=.01 to reduce the probability of Type-I error due to the 

number of pair-wise tests.  

 

RESULTS 

The analytic sample consisted of 7,067 males (90.1% of baseline sample) who across six survey 

waves contributed 14,077 repeated measures observations at ages 13-15 years old; 8,994 

observations at ages 16-18; 7,742 observations at ages 19-22; and 4,538 observations at ages 23-

26. Table 1 displays descriptive statistics for the latent class indicators and health correlates. 

 

Latent classes. Figure 1 plots the identified classes by indicator probability. The largest class at 

each age period was an Asymptomatic class (91%-97% of observations per age period), which 

exhibited little or no appearance concerns or eating disorder behaviors. Four symptomatic classes 

emerged at each age period: two presenting at all four age periods (Body Image Disturbance and 

Binge Eating/Purging) and two presenting only during two age periods (Mostly Asymptomatic 

and Muscularity Concerns). Participants in the Body Image Disturbance class (Figure 1E-1H; 
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1.0%-6.0%) exhibited high prevalence of leanness and muscularity concerns, but low prevalence 

of eating disorder behaviors relative to the other classes. Participants in the Binge Eating/Purging 

Class (Figure 1I-1L; 0.1%-2.5%) exhibited higher prevalence of binge eating and purging 

relative to the other classes, although the class varied in the presentation of symptoms across the 

age periods. Between ages 13-22 years old, participants in the Binge Eating/Purging class also 

reported higher levels of use of muscle-building products relative to the Asymptomatic class, and 

between ages 16-22 years old participants in the Binge Eating/Purging class exhibited higher 

levels of leanness and muscularity concerns relative to the Asymptomatic class.  

 

Participants classified to the Mostly Asymptomatic class (ages 13-15 and 23-26 years old; 3.5%-

5.0%) were distinguished from the Asymptomatic class by their slightly greater prevalence of 

muscle-building product use, overeating, and muscularity concern.  Finally, participants in the 

Muscularity Concerns class (ages 16-18 and 19-22 years old; 0.6%-1.0%) were distinguished by 

their high prevalence of muscularity concern and weekly use of muscle-building products.  

 

Health correlates. Table 2 displays the model-estimated cases per 100 observations for each of 

the health correlates by age period and class. Overall, at each age period there were fewer 

estimated cases for the health correlates in the asymptomatic class relative to the four 

symptomatic classes. At ages 13-15 years old, the Body Image Disturbance class was 

distinguished from all other classes by its greater estimated incidence of obesity (e.g., 7 times 

greater incidence than the Asymptomatic class) and from the Asymptomatic and Mostly 

Asymptomatic classes by its higher prevalence of high depressive symptoms (47.2 cases 

compared to 0 cases [Asymptomatic] and 26.8 cases [Mostly Asymptomatic]). Compared to the 
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Asymptomatic class, which had approximately 0 estimated cases of incident frequent binge 

drinking, prevalent drug use, and prevalent high depressive symptoms, the Mostly Asymptomatic 

class had much greater binge drinking incidence (9.5 cases per 100), drug use prevalence (8.1 

cases) and high depressive symptoms prevalence (26.7 cases).  

 

At ages 16-18 years old, the Muscularity Concerns class had more than four times the estimated 

prevalence of drug use of the asymptomatic class. Relative to the asymptomatic class, the Body 

Image Disturbance class had nearly three times the prevalence of high depressive symptoms. At 

ages 19-22 years old, the Body Image Disturbance class had higher prevalence of binge drinking 

and high depressive symptoms than the asymptomatic class, although it was not significantly 

different from the Binge Eating/Purging class on these health correlates. The Muscularity 

Concerns class had approximately three times greater incidence of drug use than the 

asymptomatic and Body Image Disturbance classes. 

 

At ages 23-26 years old the Binge Eating/Purging class had greater estimated prevalence of non-

marijuana drug use and high depressive symptoms than the Asymptomatic and Body Image 

Disturbance classes. The Mostly Asymptomatic class had greater prevalence of binge drinking, 

non-marijuana drug use, and high depressive symptoms relative to the Asymptomatic class. 

Surprisingly, the Body Image Disturbance class reported lower incidence of obesity, prevalence 

of non-marijuana drug use, and prevalence of high depressive symptoms than the Asymptomatic 

class. However, it is possible that this apparent reversal in the direction of health disparities may 

be due to the smaller size of the Body Image Disturbance class in the 23-26-year-old period 

relative to the preceding age periods. 
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DISCUSSION 

This study identified patterns of eating disorder symptoms in adolescent and young adult males 

that diverge from existing diagnostic criteria and are of clinical relevance. By age 22, 6% of 

participants were classified to the Body Image Disturbance class, which exhibited high risk for 

depressive symptoms across adolescence. This study also identified a subset of males in mid- to 

late-adolescence characterized by high levels of muscularity concern and weekly product use. 

Like the Binge Eating/Purging class, the Muscularity Concerns class was prone to drug use and 

frequent binge drinking. Relative to the Asymptomatic class, the Muscularity Concerns class had 

over four times the estimated prevalence of drug use at ages 16-18 years old, over three times as 

many participants starting to use drugs at ages 19-22 years old, and twice as many participants 

binge drinking frequently at ages 19-22 years old. Surprisingly, the analyses also detected a 

large, Mostly Asymptomatic class in early adolescence and young adulthood. Despite exhibiting 

only modestly greater muscularity concern, muscle-building product use, and overeating than the 

Asymptomatic class, the Mostly Asymptomatic class exhibited much greater binge drinking, 

drug use, and high depressive symptoms. Although the classes that emerged differ from similar 

analyses on female samples, the findings are consistent with research in females indicating that 

subclinical symptomatic patterns of eating disorder symptoms are also associated with 

concurrent and incident depressive symptoms and substance use.5  

 

The findings have implications for risk assessment and screening. Previous research using 

diagnostic interviews and self-report assessments has found that males who exhibit eating 

disorder behaviors are less likely to report appearance concerns than females who exhibit eating 
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disorder behaviors.6,9,30 Consistent with prior research, males in the Binge Eating/Purging class 

had low levels of body image concern. However, Body Image Disturbance and Muscularity 

Concerns classes also emerged, thus challenging the perception that appearance concerns are less 

relevant among males compared to females. The presentation of appearance concerns may be an 

indicator of greater risk for psychopathology.31 In the current study, appearance concerns were 

associated with elevated substance use and depressive symptoms, even when such appearance 

concerns did not co-occur with eating disorder behaviors. The findings highlight the importance 

of including cognitive, weight- and muscularity-focused symptoms as components of eating 

disorder risk assessment in males.4,32  

 

By examining patterns of diverse appearance concerns and eating disorder behaviors from early 

adolescence through young adulthood, this study provides information on symptom 

heterogeneity that age-limited analyses might obscure. For example, the Muscularity Concerns 

class emerged in mid- to late-adolescence only. Because muscularity is linked to the embodiment 

of masculinity in Western cultures,7 it is possible that muscularity concerns are highest during 

developmental periods in which males are particularly vulnerable to social pressures to appear 

strong and masculine, such as in mid-adolescence when differences in physical development are 

more apparent, and later adolescence when they are entering adult roles (e.g., college, the work 

force).8,24,33-35 Whereas the Body Image Disturbance class was consistent in its high levels of 

leanness and muscularity concerns across all age periods, the Binge Eating/Purging class 

fluctuated in its presentation of body image concerns and eating disorder behaviors across ages, 

with purging and binge eating being most prevalent from ages 13-22 years old, and leanness and 

muscularity concerns being most prevalent between ages 16-22 years old. Such fluctuations 
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across age could reflect developmental changes in the structure and phenomenology of the class 

across time. The variation could also be due to the small number of participants classified to the 

Binge Eating/Purging class from ages 13-22 years old.  

 

The analysis of health correlates provided information about the clinical relevance of the 

symptomatic classes, and yielded insights into the potential underpinnings of eating disorder 

symptom patterns. Males in the Muscularity Concerns class reported higher concurrent and 

incident drug use than the Asymptomatic class. This trend is consistent with findings that 

product use may be connected to an overall vulnerability to use substances.36 In late adolescence 

and early adulthood the Binge Eating/Purging class had greater concurrent binge drinking, drug 

use, and depressive symptoms than the Asymptomatic class. Given this behavioral and mental 

health profile, it is possible that males in the Binge Eating/Purging class are generally prone to 

impulsivity, emotional dysregulation, or engagement in maladaptive coping.37  

 

There are limitations to note. The cohort is predominantly white and of restricted socioeconomic 

diversity, potentially limiting the generalizability of results. Data were collected via participant 

self-report, generally with single-item measures, thus the variables examined may be limited in 

depth (e.g., not assessing all dimensions of muscularity concern, not including compensatory 

exercise) and subject to reporting biases (e.g., under- or over-reporting). Although the patterns 

detected were consistent with existing theoretical and empirical literature, the LCA fit statistics 

did not consistently favor a specific latent class solution at each age period. However, because fit 

statistics are relative measures, and substantive meaning is also a critical piece of model 

selection, previous research discourages using fit statistics alone to determine LCA model 
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solutions.19,38,39 In addition, although this study evaluated the clinical relevance of the classes  by 

examining their associations with diverse health outcomes, the classes identified in this study 

may not have utility for predicting health outcomes not examined in this study, or those 

occurring outside the age periods studied. 

 

Regardless of gender, many individuals with an eating disorder do not seek treatment, and even 

among those receiving treatment, the majority do not meet the full criteria for eating disorders 

specified in the DSM.40,41 This study underscores the importance of asking about concerns about 

leanness, muscularity, and use of muscle-building products when assessing eating disorder 

presentations that may be unique in males. Additional research, perhaps deploying taxometric 

methods and integrating clinical assessments of participants, is required in order to replicate the 

findings of this study and to further establish the validity and clinical relevance of the 

symptomatic classes.  
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Table 1 

Frequencies for Eating Disorder Latent Class Indicators From Ages 13-26 Years Among Males in the Growing Up Today Study (Participant n = 

7,067) 

 %(n) 

 Observations From 

Ages 13-15 Years 

n = 14,077 

Observations From 

Ages 16-18 Years 

n = 8,994 

Observations From 

Ages 19-22 Years 

n = 7,742 

Observations From 

Ages 23-26 Years 

n = 4,538 

Latent Variable Indicators     

   Leanness Concern 3.1% (439) 2.2% (198) 3.2% (247) 0.8% (38) 

   Muscularity Concern 4.2% (589) 5.0% (446) 6.7% (519) 1.1% (52) 

   Weekly Product Use 0.2% (35) 2.3% (209) 3.2% (244) 2.3% (103) 

   Monthly Product Use 0.1% (19) 0.9% (79) 1.1% (85) 0.8% (37) 

   Purging 0.4% (53) 0.4% (33) 0.5% (35) 1.2% (46) 

   Binge Eating 0.5% (70) 0.8% (69) 1.8% (142) 1.6% (74) 

   Overeating 1.2% (167) 2.4% (217) 5.0% (388) 4.5% (203) 

Health Correlates     

   Incident Obesity 1.5% (208) 1.2% (107) 1.9% (144) 1.0% (47) 

   Frequent Binge Drinking     

      Prevalence 0.8% (106) 10.4% (932) 33.9% (2,623) 38.0% (1726) 

      Incidence 2.1% (295) 11.1% (995) 7.0% (544) 1.5% (66) 

   Non-Marijuana Drug Use     

      Prevalence 1.3% (184) 5.5% (498) 11.1% (862) 28.1% (1275) 

      Incidence 0.9% (122) 3.6% (320) 6.9% (534) 2.9% (132) 

   High Depressive Symptoms     

      Prevalence 4.5% (637) 11.3% (1,012) 11.5% (889) 15.4% (697) 

      Incidence 1.6% (228) 3.1% (281) 4.4% (339) 1.7% (78) 

Note: Prevalent health correlate variables represent current health states and behaviors at a given age. Incident health correlate variables were used in 

prospective lagged analyses and represent all new cases reported at subsequent ages after censoring existing cases. At the first wave of assessment of 

a variable, all cases are considered incident. 
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Table 2 

Estimated Number of Cases Presenting Health Correlates per 100 Observations by Eating Disorder Latent Class and Age Period Among Males in 

the Growing Up Today Study 
 Estimated Cases per 100 Observations (Standard Error [SE])   

  

Asymptomatic 

 

(A) 

 

 

Body Image 

Disturbance 

(B) 

 

Binge Eating/ 

Purging 

(C) 

 

Mostly 

Asymptomatic 

(D) 

 

Muscularity 

Concerns 

(E) 

Significant 

Group 

Differences 

(p<0.01) 

 

Overall Wald 

Chi-Square Test 

Ages 13-15 Years        

   Incident Obesity 1.5 (0.7) 10.4 (2.4) 0.0 (0.0) 1.7 (0.9) -- ACD < B 272.34, p < 0.001 

   Frequent Binge Drinking        

      Prevalence 0.6 (0.8) 3.2 (1.3) 51.8 (25.8) 2.8 (1.3) --  7.17, p = 0.07 

      Incidence 0.2 (1.4) 1.9 (0.9) 0.0 (0.0) 9.5 (2.0) -- ABC < D 178.80, p < 0.001 

   Non-Marijuana Drug Use        

      Prevalence 0.0 (0.0) 10.1 (2.4) 50.9 (36.0) 8.1 (0.8) -- A < BD 174.14, p < 0.0001 

      Incidence 5.2 (2.0) 9.1 (6.1) 0.0 (0.0) 6.4 (3.3) -- C < ABD 779.70, p < 0.0001 

   High Depressive Symptoms        

      Prevalence 0.0 (0.0) 47.2 (3.9) 51.0 (36.1) 26.8 (2.1) -- A < C < B 401.82, p < 0.0001 

      Incidence 11.1 (2.8) 15.4 (10.0) 11.2 (2.8) 17.1 (6.1) -- A < C 1282.78, p < 0.0001 

Ages 16-18 Years        

   Incident Obesity 1.6 (0.2) 4.3 (2.5) 0.0 (0.0) -- 5.6 (4.0) C < A 154.89, p < 0.0001 

   Frequent Binge Drinking        

      Prevalence 12.0 (0.4) 10.8 (2.4) 48.8 (14.5) -- 25.3 (6.5)  10.94, p = 0.01 

      Incidence 15.7 (0.5) 25.8 (3.9) 42.9 (22.0) -- 19.9 (7.6)  7.85, p = 0.05 

   Non-Marijuana Drug Use        

      Prevalence 9.4 (0.4) 14.6 (2.8) 50.7 (20.2) -- 43.0 (7.5) AB < E 26.45, p < 0.0001 

      Incidence 11.4(0.5) 16.1 (5.4) 39.4 (36.3) -- 56.4 (15.7)  9.44, p = 0.02 

   High Depressive Symptoms        

      Prevalence 18.5 (0.6) 52.0 (3.8) 24.1 (19.0) -- 20.5 (6.2) AE < B 63.96, p < 0.0001 

      Incidence 13.2 (0.4) 17.7 (8.3) 37.9 (33.5) -- 6.8 (8.5)  1.38, p = 0.71 

Ages 19-22 Years        

   Incident Obesity 2.6 (0.2) 6.0 (1.5) 0.0 (0.0) -- 1.9 (1.9) C < AB 231.40, p < 0.0001 

   Frequent Binge Drinking        

      Prevalence 36.2 (0.6) 45.0 (2.4) 72.3 (13.0) -- 62.9 (5.7) A < BC, A < E 38.52, p < 0.0001 

      Incidence 15.5 (0.5) 15.6 (2.6) 86.2 (40.7) -- 21.8 (8.7)  3.54, p = 0.32 

   Non-Marijuana Drug Use        

      Prevalence 20.4 (0.5) 19.2 (2.7) 53.3 (17.6) -- 24.4 (7.1)  3.98, p = 0.26 

      Incidence 18.0 (0.6) 22.7 (3.2) 53.7 (23.0) -- 64.9 (9.1) A < E, B < E 28.99, p < 0.0001 

   High Depressive Symptoms        
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      Prevalence 21.0 (0.6) 37.6 (3.2) 57.6 (16.4) -- 10.1 (5.0) E < BC, A < B 32.38, p < 0.0001 

      Incidence 13.9 (0.6) 20.3 (3.6) 0.0 (0.0) -- 20.0 (8.1) C < AB 1301.32, p < 0.0001 

Ages 23-26 Years        

   Incident Obesity 2.9 (1.5) 0.0 (0.0) 11.8 (7.7) 4.6 (3.0) -- B < ACD 116.39, p < 0.0001 

   Frequent Binge Drinking        

      Prevalence 33.7 (2.7) 50.2 (7.6) 41.0 (4.8) 54.1 (4.1) -- A < D 11.83, p < 0.01 

      Incidence 6.3 (2.5) 12.9 (8.8) 14.3 (9.2) 6.9 (9.8) --  0.80, p = 0.85 

   Non-Marijuana Drug Use        

      Prevalence 30.1 (2.4) 7.0 (1.3) 51.8 (5.5) 45.9 (4.9) -- B < A < CD 903.07, p < 0.0001 

      Incidence 4.9 (4.0) 19.7 (9.0) 33.3 (11.0) 38.0 (14.7) --  8.42, p = 0.03 

   High Depressive Symptoms        

      Prevalence 9.1 (1.9) 0.0 (0.0) 47.0 (5.0) 31.0 (4.4) -- B < A < D < C 653.26, p < 0.0001 

      Incidence 7.6 (2.4) 6.6 (6.9) 23.1 (11.5) 7.4 (6.1) --  1.67, p = 0.64 

Note: Results were calculated using the 3-step procedure for distal categorical outcomes in Mplus. 
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Figure Legend 

 

Figure 1. Grid displaying the proportion of male participants presenting each latent class 

indicator by age period (row) and latent class (column) in the Growing Up Today Study. The 

(%,n) for each plot corresponds to the percentage and number of repeated measures observations 

within each age period. (45/50 words) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


