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Abstract 

 

The overarching goal of this study is to enhance the current understanding of how 

college students with disordered eating experience alcohol.  The study focuses on 

negative consequences, drinking behaviors, alcohol expectancies, and outcomes to a 

high-risk drinking prevention program.  Taking a novel perspective to examine these 

problem behaviors, the current study uses a national sample of college students 

(N=8,095) who participated in an internet-based alcohol prevention program 

(AlcoholEdu for College, www.outsidetheclassoom.com).  Multiple multivariate analyses 

were conducted.  The results found that male and female college students with disordered 

eating are a high-risk drinking population.  They reported higher rates of binge drinking, 

experienced more negative alcohol consequences, and engaged in more risky drinking 

behaviors and less protective drinking behaviors than college students without disordered 

eating.  Additionally, most but not all, college students with disordered eating endorsed 

higher alcohol expectancies.  College students with mild disordered eating also reported 

slightly worse outcomes to the program than students without disordered eating.  The 

results suggest that college students with disordered eating should be targeted as a high-

risk drinking population.   

 

http://www.outsidetheclassoom.com/
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Disordered Eating and Binge Drinking Among College Students 

Throughout college campuses, the impact of binge drinking and disordered eating 

has resulted in a variety of negative consequences and premature deaths (Hingson et al., 

2005).  The college environment, void of traditional child and adolescent monitoring, has 

become the uncensored host to these behaviors.  Drawn from a variety of theoretical 

backgrounds, potential solutions to these behaviors are being investigated, and prevention 

programs that target these behaviors are being implemented on college campuses. 

Problems associated with binge drinking and disordered eating extend beyond the 

college environment.  The co-occurrence of bulimic behaviors and substance abuse has 

been widely documented (see reviews in Holderness, Brooks-Gunn, & Warren, 1994; 

Pearlstein, 2002; Wolfe & Maisto, 2000); however, researchers and clinicians remain 

perplexed as they struggle to explain empirically the development of this co-occurring 

condition and to treat individuals who suffer from it.  The urgency for research stems 

from the costs endured by those individuals and communities affected.  Clinically, 

individuals who engage in both behaviors are challenging both to understand and to treat.  

For example, individuals who engage in both behaviors report greater psychopathology, 

higher risk of suicide, and more negative consequences related to their behaviors than 

individuals with only Bulimia Nervosa (BN) (Bulik, Sullivan, McKee, Weltzin, & Kaye, 

1994; 2004; Nagata, Kawarada, Ohshima, Iketani, & Kiriike, 2002; Pearlstein, 2002; 

Wiederman & Pryor, 1996).  Recent research has extended beyond preliminary theories 

and documentation regarding the co-occurrence of BN and substance abuse to its 
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empirical explanation, and to the development of prevention methods and treatments for 

individuals who suffer from both conditions.   

Taking a novel perspective to examine these problem behaviors, the current study 

has aimed to advance the field by using data from a national sample of college students 

who took part in an internet-based high-risk drinking prevention program (AlcoholEdu 

for College, www.outsidetheclassoom.com).  The overarching goal of this study is to 

understand how college students with disordered eating experience and think about their 

alcohol use as well as their response to an alcohol prevention program.  This study could 

help college prevention programs and counseling centers better understand the co-

occurrence of disordered eating and binge drinking and be better equipped to respond and 

target preventions.   

This overarching goal was composed of five objectives. The first four objectives 

were examined within traditional statistical models and objective two and four were 

tested also within a Structural Equation Model (SEM).  The first objective was to assess 

the relationship between disordered eating and binge drinking in a national college 

sample.  Therefore, meeting this objective would serve as a confirmation or 

disconfirmation of prior research with a much broader sample. The second objective was 

to clarify, and expand on, previous findings about the rates of negative drinking 

consequences for individuals with disordered eating versus individuals without 

disordered eating.  The third objective was to examine drinking expectancies among 

individuals with disordered eating compared to those without disordered eating.  For 

example, are individuals with disordered eating more likely to hold the belief that alcohol 

http://www.outsidetheclassoom.com/
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usage decreases tension than individuals without disordered eating?  The fourth objective 

was an exploratory analysis to provide a behavioral description of drinking among 

individuals with disordered eating.  For example, are individuals with more severe 

disordered eating reporting a unique pattern of drinking such as skipping meals prior to 

drinking or taking shots?  The final objective was to examine the impact of AlcoholEdu 

on binge drinking among individuals with disordered eating.  Achievement of these 

objectives would satisfy the study’s main goal of understanding how males and females 

with disordered eating experience alcohol and respond to an alcohol prevention program. 

The evidence will also be used to briefly discuss etiological pathways to the co-

occurrence.  Additionally, the study presented in full below provides useful data to 

inform future research and provides suggestions on possible ways high-risk alcohol 

prevention programs can reduce binge drinking among college students with disordered 

eating. 
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Objective One:  Prevalence Rate 

Definitions  

A brief review of eating and alcohol disorders, behaviors, and the college context 

will facilitate an understanding of the prevention program, the study hypotheses, and the 

data analyses.  The first objective included two goals: 1) to establish a prevalence rate of 

disordered eating and binge drinking in a national sample; and 2) to compare the 

prevalence of binge drinking among individuals with disordered eating to individuals 

without disordered eating in a national college sample. 

DSM-IV-TR Bulimia Nervosa (BN). 

The DSM-IV-TR (APA, 2000) describes Bulimia Nervosa (BN) as a cyclic 

pattern of binge eating and compensatory behaviors.  Binge eating involves eating more 

than a normal person would in a given time period and feeling out of control.  In addition, 

the person must engage in compensatory behaviors that are driven by a preoccupation 

with body and shape, such as laxative abuse, vomiting, caloric restriction, or excessive 

exercise.  This pattern of behaviors must occur at least twice a week for three months.  

The general prevalence rate of BN is between 2.8-4.2% (Kendler et al., 1991), and the 

college prevalence rate among women has been reported within the range of  2.5%-3.3% 

(Drewnowski, Yee, & Krahn, 1988; Dunn, Larimer, & Neighbors, 2002), with 4.7% for 

freshman women and 0.4% for freshman men (Pyle, Neuman, Halvorson, & Mitchell, 

1991).  BN is a complex disorder resulting from synergistic interactions among genetic, 

family, environmental, social, and cultural factors.  
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 Although the prevalence of the BN diagnosis among college students is low, 

eating disordered behaviors are common on college campuses.  The college context is 

important to examine because the peak age of onset of eating disorders is between 16 and 

20 years of age  (Drewnowski, Yee, Kurth, & Krahn, 1994) or between 20 and 24 years 

of age for BN (Hoek & van Hoeken, 2003).  A common context of this timeframe is the 

commencement of college and abandoning the structure and support of home.  Some 

reports estimate that one out of every four college women are at-risk for developing an 

eating disorder (Drewnowski et al., 1994), one out of every three women who develop an 

eating disorder develop it in college (Woodside & Garfinkel, 1992), and one out of every 

two college women report disordered eating (reviewed by Bucceri, Roberson-Nay, 

Strong, Nowak, & Lejuez, 2005).  Unfortunately, developing an eating disorder in 

college is not a college-limited event because eating disorders are characterized as 

persistent and chronic (Taylor et al., 2006).  The prevention programs on college 

campuses are critical to minimize the development of eating disorders and disordered 

eating behaviors.  Although this study did not examine internet disordered eating 

programs, multiple disordered eating and body image programs have been disseminated 

throughout college campuses (see Winzelberg et al., 2000). 

DSM-IV-TR Substance Use Disorders (SUD). 

There are two types of substance use disorders (SUD): abuse and dependence.  

The DSM-IV-TR (2000) criteria for substance abuse are patterns of use resulting in 

clinically meaningful distress and/or functional impairment within 12 months.  

Impairment includes failure to meet obligations at work, school or home that may result 
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in social and interpersonal problems, having repeated trouble with the law, or using 

substances in hazardous situations.  The DSM-IV-TR (2000) criteria for substance 

dependence are more severe manifestations of SUD that also result in clinically 

meaningful distress and/or impairment within 12 months.  Criteria for substance 

dependence include having symptoms of physical dependency (i.e. tolerance, withdrawal 

if stop using), spending large quantities of time obtaining and using substances, giving up 

important activities to use, and using even when substances are exacerbating a 

psychological or physical condition (APA, 2000).  

A 2003 Substance Abuse and Mental Health Services Administration [SAMHSA] 

study identified the prevalence rate of substance abuse or dependence in individuals 12 

years or older as 9% of the U.S. population.  Within substance abuse and dependence, 

14% were dependent on or abused both alcohol and drugs, 18% were dependent on or 

abused drugs but not alcohol, and 67% were dependent on or abused alcohol but not 

drugs (SAMHSA, 2004).  Individuals in late adolescence and early adulthood report the 

highest rates of substance use (Chassin, Pitts, & Prost, 2002; Flory, Lynam, Milich, 

Leukefeld, & Clayton, 2004; Wills, McNamara, Vaccaro, & Hirky, 1996).   

The college context for drinking involves a high prevalence of harmful drinking 

practices.  It is imperative that researchers and clinicians understand college drinking 

behaviors better than college students understand their drinking behavior because college 

students are poor estimators of college drinking norms (reviewed in Borsari & Carey, 

2003; Perkins, Meilman, Leichliter, Cashin, & Presely, 1999) and even of the percent of 

alcohol in each drink (Hasking, Shortell, & Machalek, 2005).  A national study of more 
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than 14,000 college students found that 31.6% of students met criteria for alcohol abuse 

and 6.3% of students met criteria for alcohol dependence within the past 12 months.  A 

gender difference was also identified; 55% of the individuals who met criteria for abuse 

were women and 54% of the individuals who met criteria for dependence were men 

(Knight et al., 2002).   

A recent review summarized three national surveys (i.e., College Alcohol Study 

(CAS), CORE Survey, and Monitoring the Future (MTF) study) and described national, 

college drinking behaviors (Boyd, McCabe, & Morales, 2005).  In general, college 

students tend to drink more than their non-college peers do (reviewed by Boyd et al., 

2005; Ham & Hope, 2003).  Boyd and colleagues (2005) used Wechsler and colleagues 

(1995) definition of binge drinking as four or five drinks in one row, at least once, in the 

last two weeks.  Their review reported that 40% of college students report binge drinking 

versus 35% of their non-college peers.  According to Boyd and colleagues’ review, there 

are also gender differences in the rate of binge drinking.  Their review reported that 49%-

51% of college males are binge drinkers versus 33%-41% of college females are binge 

drinkers.  In terms of longitudinal trends, college male drinking rates have stabilized; 

college female drinking rates are increasing.  Women also report suffering more adverse 

consequences from drinking than males do (reviewed in Boyd et al., 2005).  Hope and 

Ham’s review (2003) also noted that college athletes and fraternity and sorority members 

drink more frequently and experience higher rates of negative consequences. 
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Prevalence of the Co-Occurrence of Disordered Eating and Binge Drinking 

Briefly reviewing the rates of the disorders and associated behaviors alone sets 

the stage for examining the relationship between disordered eating and binge drinking 

together.  For this study was conceptualized as endorsing at least one binge drinking 

episode during the previous two weeks.  Previous research has shown that binge drinking 

indicates dangerous alcohol use because it is correlated with multiple adverse drinking 

consequences (Wechsler, Davenport, Dowdall, Moeykens, & Castillo, 1994).   

The first step when studying the co-occurrence of disordered eating and binge 

drinking was to examine whether the co-occurrence occurs more than would be predicted 

by chance alone.  If the co-occurrence exists at a higher rate than chance would predict, 

based on the prevalence rates of each individual problem, the co-occurring problem 

would represent a classification category that could be a separate disorder, or a subtype of 

one of the disorders.   Researchers could proceed to the examination of alternative 

reasons for the co-occurrence, such as a common etiological pathway or the presence of 

one disorder as a risk factor for the second disorder.  The probability that a person would 

develop, by chance, two independent disorders is the prevalence rate of the first disorder 

times the prevalence rate of the second disorder.  For example, using the prevalence rates 

described above, the expected prevalence rate of BN and SUD is approximately 0.25%-

0.38%  (i.e. the rate of BN, 2.8-4.2%, multiplied by the rate of SUD, 9%).  In contrast to 

these small, predicted comorbidity prevalence rates, reviews of the prevalence of 

comorbid BN and SUD in community studies have found observed comorbidity rates of 

13%-43% (see reviews in Duncan et al. 2005; Dunn et al., 2002).  Therefore, these 
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studies indicate that the observed prevalence rate is much larger than the predicted 

prevalence rate, suggesting that this co-occurrence is not based on chance, and warrants 

further study.    

It was important to re-examine the predicted and observed prevalence rates of co-

occurring disordered eating and binge drinking among college students because base 

rates of each problem are elevated.  Using the prevalence rates described above, amongst 

college women, the predicted prevalence rate of BN (prevalence about 3%) and alcohol 

abuse (prevalence about 32%) is approximately 1%.  The predicted prevalence of the co-

occurrence between disordered eating (prevalence of 50%) and binge drinking 

(prevalence of 40%) in college students is approximately 20%.  However, firm 

conclusions about the observed co-occurring prevalence rate of binge drinking and 

disordered eating in college students is limited due to researchers using different 

definitions of disordered eating and alcohol use.   

Despite the lack of an agreed upon prevalence rate among college students, 

college studies have examined whether there is a relationship between disordered eating 

behaviors and alcohol use.  One college study by Stewart and colleagues (2000) 

examined the relationship between dietary restraint and drinking behaviors in a female 

undergraduate sample.  They measured disordered eating through the ten-item Restraint 

Scale.  The items assessed the degree to which an individual reported restricting calories 

based on concerns about weight and shape.  They found significant positive correlations 

among dietary restraint and binge drinking, quantity drunk, yearly excessive drinking, 

and a composite drinking measure (Stewart et al., 2000).  A second study by Benjamin 
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and Wulfert (2005) assessed the relationship between binge eating and alcohol 

consumption in a female undergraduate sample. To assess binge eating they used a 28-

item questionnaire called the Questionnaire on Eating and Weight Patterns-Revised 

(QEWP-R; Spitzer, Yanovski, & Marcus, 1993).  A correlation analysis revealed that 

binge eating and frequency of drinking in the past month were significantly correlated.   

A third college study by Krahn and colleagues (2005) studied the relationship 

between disordered eating and alcohol use in a large female undergraduate sample.  They 

used the Dieting and Bingeing Severity Scale (DBSS), which is a short survey based on 

DSM-III-R criteria for BN.  From this survey, they categorized individuals as non-

dieters, casual dieters, intense dieters, and at-risk dieters.  They also measured drinking in 

the past month, drinking to feel high, heavy drinking (i.e., more than five drinks in the 

last two weeks), and experiencing negative consequences from drinking. They confirmed 

a positive graded relationship among severity of dieting groups and prevalence, intensity, 

and negative consequences from alcohol use.  Additionally, they found that bingeing and 

dieting had stronger associations with alcohol use than did measures of depression, 

parental drinking behaviors, and age of first drink (Krahn et al., 2005).   

Previous studies describe a significant relationship between disordered eating 

behaviors and alcohol behaviors.  However, none of the studies provide the observed 

prevalence rate of the co-occurrence between disordered eating and binge drinking in a 

national college sample. Additionally, a limitation of these studies is their exclusive focus 

on college females.  Therefore, the current study examined the observed prevalence of 

co-occurring disordered eating and binge drinking in a national sample of college 
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students of both genders. The study also compared the observed prevalence of binge 

drinking amongst individuals with disordered eating to that of individuals without 

disordered eating.  Hypothesis One is that individuals with disordered eating will have a 

higher observed prevalence rate of binge drinking than will individuals without 

disordered eating.  The analyses were conducted for the sample as a whole as well as 

separately for males and females to prevent gender from confounding the findings.  A 

clear understanding of the prevalence rates will pave the way for follow-up studies, 

theoretical etiological discussions, and preventions targeting these populations.  
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Objective Two:  Drinking Consequences  

Objectives Two, Three, and Four examined drinking consequences, drinking 

expectancies, and drinking behaviors among individuals with disordered eating.  The 

second objective was to clarify whether college students with disordered eating report 

more adverse consequences from their alcohol use than students without disordered 

eating.  Adverse consequences include experiencing black outs, unwanted sexual 

contacts, and drunk driving.  Reviews and studies have found that individuals who 

engaged in bulimic behaviors endorse higher rates of substance use (reviewed in 

Holderness et al., 1994) and higher rates of negative consequences resulting from their 

substance use than individuals who do not engage in bulimic behaviors  (Adams & Araas, 

2006; Anderson, Martens, & Cimini, 2005; Dunn et al., 2002).  The present study could 

increase the generalizablility of these findings to male and female college students who 

engage in disordered eating.  It expands upon previous research by including additional 

measures of disordered eating and examining the role of mediating drinking variables: 

Binge Drinking, Risky Drinking Behaviors, and Protective Drinking Behaviors, that may 

influence the relationship between disordered eating and negative consequences.   

Before reviewing the negative consequence literature, it should be noted that 

negative consequences from drinking among college students might not be directly 

related to frequency and quantity.  First, Ham and Hope’s (2003) review found that 

drinking level is not a determinant of level of negative consequences.  Second, a separate 

study of college students found that alcohol consumption, measured by frequency and 

quantity, is unrelated to most negative consequences of drinking.  In this sample, the 
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authors also assessed psychological risk factors and protective factors such as negative 

affect and constructive thinking (i.e., the ability to cope with stressors with cognitive and 

behavioral strategies).   In general, the researchers found that psychological risk factors, 

protective factors, and gender (i.e., being female) predict consequences better than does 

alcohol consumption (Park & Grant, 2005).  However, one example of conflicting 

evidence comes from Wechsler and colleagues’ (1994) study that found that frequent 

binge drinkers are 25 times more likely than non-binge drinkers to experience negative 

consequences from alcohol.  One explanation is that frequent binge drinkers are also 

more likely to experience psychological risk factors.  Therefore, a possible explanation is 

that the high rates of negative consequences experienced by individuals with disordered 

eating, which will be reviewed below, could stem from psychological risk factors.   

The previously mentioned Krahn and colleagues’ (2005) study of college females 

also examined differences in negative consequences experienced by different disordered 

eating groups (i.e., non-dieters, casual dieters, intense dieters, and at-risk dieters).  They 

found a graded relationship among the groups such that individuals reporting more 

disordered eating reported drinking more than planned, experiencing black outs, having 

unwanted sex, developing an alcohol tolerance, others objecting to their drinking, driving 

drunk, and trying to stop drinking.  In addition, intense dieters and at-risk dieters reported 

suffering a significantly higher number of consequences than casual dieters and non-

dieters. 

A large study of college students examined whether individuals with BN differ 

from individuals without eating disorders in their reported quantity, frequency, and 
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negative consequences from drinking (Dunn et al., 2002).  They found that male and 

female college students with BN suffered significantly more adverse consequences but 

did not differ in frequency or quantity drunk than individuals without eating disorders.  

Individuals with BN reported neglecting their responsibilities, having a bad time, not 

being able to do homework or study, trying to cut down or quit drinking, experiencing 

shame or embarrassment, feeling they had a problem with alcohol, and feeling physically 

or psychologically dependent on alcohol (Dunn et al., 2002).  These findings are different 

from previous clinical studies that found the individuals with BN reported drinking more 

than non-eating-disordered peers.  Additionally, individuals with Binge Eating Disorder 

without BN (i.e., no compensatory behaviors such as purging) were not significantly 

different from non-eating disorder individuals in terms of negative consequences (Dunn 

et al., 2002).  Therefore, purging behaviors might have a stronger relationship to negative 

consequences than bingeing behaviors.   

A follow-up study aimed to clarify Dunn and colleague’s (2002) findings.  They 

used a smaller sample of female college athletes.  They created a purging and non-

purging group based on the response to a single question that assessed if the participant 

had vomited or used laxatives in the last month.  In this sample, the researchers found 

that individuals who purged drank significantly more often and reported more negative 

consequences.  They reported more regret, more physical injuries, more involvement in 

fights, and more unprotected sex.  The group that purged did not report more “forgetting 

during drinking” or “making someone have sex with [them]” than individuals who did 

not purge (Anderson et al., 2005).  However, this study focused on a small subset of 
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college female athletes who purge.  This group may have unique characteristics that 

distinguish it from the college student population at large, limiting the study’s 

generalizability.  Still, it suggests an association between purging behaviors and multiple 

negative alcohol consequences.   

A recent study by Adams and Araas (2006) attempted to expand Anderson and 

colleagues’ (2005) findings to a national sample.  They used data from the American 

College Health Association, National College Health Assessment (NCHA).  The survey 

had one question that assessed purging behavior “Within the last 30 days, did you vomit 

or take laxatives to lose weight?”   The question was scored dichotomously, creating a 

purging and a non-purging group.  Two alcohol questions assessed frequency of alcohol 

use in the last thirty days and binge drinking in the last two weeks.  Seven negative 

consequences were assessed.  The results showed that those individuals who purged 

reported more binge drinking and drinking more frequently than those individuals who 

did not purge.  After controlling for demographic variables and other alcohol 

consequences, odds-ratios found that the non-purging group was more likely to report not 

experiencing physical injury, not doing something later regretted, not having black outs, 

and not having unprotected sexual contacts (Adams & Araas, 2006).   

Hypothesis Two is that individuals with disordered eating will report a higher rate 

of negative consequences from drinking than will individuals without disordered eating.  

The study should increase the generalizability of previous research with college females 

through the use of a large national sample of both genders, and it expands upon previous 

studies that focused exclusively on purging behaviors by including additional disordered 
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eating behaviors.  Through expanding the methodology of previous studies, the 

relationship could be assessed between disordered eating and negative consequences in a 

Structural Equation Model (SEM) analysis that includes mediating drinking variables. 

This study provides an understanding of how disordered eating is related to binge 

drinking (i.e., Objective One) and related to protective and risky drinking behaviors (i.e., 

Objective Four) that could place individuals at-risk for experiencing adverse 

consequences.  
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Objective Three:  Drinking Expectations 

 The third objective of the study focused on expectancies.  Edward C.  Tolman in 

1932 defined expectancies as learned associations between current behaviors and future 

outcomes (reviewed in Fischer, Anderson, & Smith, 2004). For example, an adolescent 

girl strives to feel better about her body and be attractive to men.  Based on the 

experiences of the girl and her peer group, she learns that she is less self-conscious and 

more outgoing around males when she drinks and that males respond positively to her 

when she is drinking.  To meet her goals, she skips dinner to “save” calories for drinking 

and drinks to feel less self-conscious about her body.  These behaviors might increase the 

girl’s vulnerability to adverse consequences from alcohol such as getting sick, having a 

hangover, doing something embarrassing, or being sexually assaulted.  This example 

demonstrates how expectancies govern behaviors to achieve goals and place individuals 

at-risk of experiencing negative consequences.  The roles of various expectancies have 

been studied extensively in the alcohol literature.  Researchers are now examining the 

roles of expectancies in the eating disorder literature.  This study examines alcohol 

expectancies in college students with disordered eating.   

Alcohol Expectancies 

Alcohol expectancies have a rich history of predicting drinking patterns.  A 

commonly used measure, the Alcohol Expectancies Questionnaire (AEQ), includes six 

domains of expectancies: global positive change, social and physical pleasure, sexual 

enhancement, increased arousal and power, increased social assertiveness, and tension 

reduction (Brown, Christiansen, & Goldman, 1987).   Brown (1985) found that 
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expectancies predict binge drinking better than demographic and background variables.  

A more recent study found that alcohol expectancies explained a significant portion of 

variance in alcohol consequences beyond previous alcohol consumption and parental 

alcoholism (Reese, Chassin, & Molina, 1994).  Finn and colleagues’ (2005) review found 

that positive alcohol expectancies predicted increased alcohol use, higher levels of 

current drinking, higher levels of future alcohol involvement, and greater chance of 

relapse.  Conversely, negative alcohol expectancies (i.e., that alcohol would cause 

negative events or feelings) are shown to decrease alcohol use (reviewed in Finn et al., 

2005).  Therefore, individuals’ expectations of the impact of alcohol greatly predict 

drinking behaviors and relate to negative consequences from alcohol use.   

Expectancies are major elements in the social learning model of alcohol use.  The 

model states that an individual’s expectancies and coping styles can be used to predict 

alcohol use (Ruiz, 2001).  Context is an essential piece of social learning.  Since context 

is important and context changes over time, it is not surprising to find that expectancies 

vary by age.  In a national study, outcome expectancies accounted for more drinking 

variance among younger drinkers than among older drinkers.  Additionally, among 

younger participants positive expectancies were more predictive of drinking behaviors 

than negative expectancies.  The study concluded that age is an important variable to 

examine when looking at the relationship between expectancies and drinking behaviors 

(Leigh & Stacy, 2004). This study is restricted to the college age population.  
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Alcohol expectancies among college students. 

Expectancies have been useful in helping researchers understand alcohol use, 

consequences, and trajectories of use among college students.  To illustrate how 

expectancies work in college students, here are some examples:  Ham and Hope’s (2003) 

review found that the expectancy of global positive change is the expectancy most 

consistently related to binge drinking, negative consequences from alcohol, and future 

drinking behavior among college students.  They also found that college students who 

endorse sociability and disinhibition expectancies report more consequences that are 

negative from their alcohol use: vomiting, nausea, drunk driving, and legal problems.  

Expectancies have also been found to predict the type of drinking, which could be related 

to negative outcomes.  For example, female college athletes who reported that alcohol 

gave them courage participated in more drinking games (Zamboanga, Bean, Pietras, & 

Pabon, 2005).   Therefore, alcohol expectancies related to social facilitation and 

disinhibition could be helpful explaining the relationship between disordered eating and 

negative drinking consequences (i.e., Objective Two) as well as disordered eating and 

types of drinking behaviors (i.e., Objective Four).  The current analyses focused on a 

range of expectancies including social facilitation.   

Eating Expectancies  

 Disordered eating expectancies deserve mention because of the striking overlap 

between alcohol expectancies and disordered eating expectancies, even though disordered 

eating expectancies are not directly examined in this study.  The Eating Expectancy 

Inventory (EEI; Hohlstein, Smith, & Atlas, 1998) identified five expectancies: eating 
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helps manage negative affect, eating is pleasurable and useful as a reward, eating leads to 

feelings of loss of control, eating enhances cognitive competence, and eating alleviates 

boredom. They also developed the Thinness and Restricting Expectancy Inventory 

(TREI; Hohlstein, Smith, & Atlas, 1998) that assesses how expectancies around thinness 

lead to feelings of overgeneralized self-improvement.  Self-improvement can be 

conceptualized as feeling better about oneself physically, emotionally, or socially when 

thin.  Individuals with BN are more likely to endorse these expectancies than individuals 

without eating disorders (Holstein, Smith, & Atlas, 1998).  The overlap between 

disordered eating expectancies and alcohol expectancies is present in the EEI’s domains 

of tension reduction and TREI’s global positive change.  Therefore, one hypothesis in 

this study was that individuals with disordered eating would be more likely to endorse 

these tension reduction and global positive change expectancies related to their alcohol 

use.   

Individuals with disordered eating may drink to reduce tension. 

 Individuals with disordered eating might be more likely to drink to relieve 

anxiety.  This hypothesis is supported by a recent study that examined eating disorders 

and alcohol use in a female undergraduate sample (Luce, Engler, & Crowther, 2007).  

The female sample was given the Eating Disorder Examination Questionnaire (EDE-Q; 

Fairburn & Beglin, 1994) and assessed for alcohol use.  The researchers found that 

females with probable BN and BED scored significantly higher on coping drinking 

motives than females with Eating Disorder Not Otherwise Specified (EDNOS) and 

female controls.  Luce and colleagues (2007) concluded that binge drinking and binge 
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eating could be emotion regulation tools that relieve the individual from negative affect.    

Additionally, individuals who reported drinking as a way to cope with stress also reported 

more alcohol related problems (reviewed in Colder, 2001; Ham & Hope, 2003).  This 

provides additional support for the hypothesis that individuals with disordered eating 

have higher levels of tension reduction expectancies for drinking, a possibility that could 

explain the high rates of negative consequences from drinking reviewed in objective two.   

Disordered Eating and Drinking Expectancies 

Individuals with disordered eating may have a unique pattern or level of alcohol 

expectancies related to their weight, shape, and appearance could also influence alcohol 

choices.  For example, researchers have found that women with eating disorders who 

smoke had a higher level of motivation to smoke for weight control reasons than women 

with mood disorders (Welch & Fairburn, 1998).  One prospective adolescent study 

showed that weight concerns predicted both smoking, drinking behaviors, and purging 

for weight control (Field et al., 2002).  Therefore, Field and colleagues stated that the 

clinical implications of their longitudinal study was to screen for weight concerns as it 

predicts both smoking, drinking behaviors, and purging behaviors.  Currently, no study 

has examined how alcohol expectancies could be associated with weight and appearance 

concerns.  Therefore, this study will examine if the expectancy about alcohol making 

someone feel more attractive is higher among individuals with disordered eating than 

individuals without disordered eating.   

Additionally, only one study examined alcohol and eating expectancies amongst a 

sample of college females.  Fischer and colleagues’ (2004) study also confirmed previous 
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findings that bingeing was significantly correlated with negative drinking consequences 

and moderately correlated with alcohol use.  They found that purging behaviors were 

significantly correlated with both negative consequences and alcohol use.  They then 

examined whether eating expectancies on the Eating Expectancies Inventory (EEI) and 

alcohol expectancies on the AEQ Tension Reduction scale were related to disordered 

eating and problematic drinking.  The researchers found that alcohol expectancies were 

related to drinking levels, problem drinking, and purging behaviors, but not to binge 

eating.  Eating expectancies were related to binge eating and purging but neither to 

alcohol use nor to negative consequences.  Therefore, except for purging, expectancies 

were substance-specific.  Further research is needed to understand the relationship 

between purging and alcohol expectancies.  It might be that purging, and not bingeing, 

share an expectancy such as “if I drink/purge, I will be more socially desirable (because I 

will be more outgoing/thinner)”.      

To summarize, this study investigates the relationship between disordered eating 

and alcohol expectancies.  It expands on previous work by including alcohol expectancies 

related to physical appearance and includes the expectancy of social facilitation, which 

appears to be related to both behaviors and to negative alcohol consequences (Ham and 

Hopes, 2003). The expectancy of sexual experiences while drinking was also included in 

this study because it is frequently noted as a consequence experienced by individuals 

with disordered eating (Adams & Araas, 2006; Anderson et al., 2005; Krahn et al., 2005) 

and a common expectancy related to alcohol consumption (Brown et al., 1987).  

Specifically, the study examined if the individuals with disordered eating were more 
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likely to endorse alcohol expectancies related to tension reduction, to social facilitation, 

to sexual experiences, and to feeling attractive. In summary, Hypothesis Three is that 

individuals with disordered eating will report more alcohol expectancies related to 

tension reduction, social facilitation, sexual experiences, and feeling attractive.   

A potential outcome of these analyses is to begin examining whether there are 

expectancies associated with both behaviors.  If so, intervention and prevention programs 

could generalize their messages about the reality of these expectancies to impact a wider 

range of hazardous behaviors.  A future goal would be to use this information to 

understand if disordered eating and alcohol behaviors have similar expectancies 

stemming from a core problem such as high levels of anxiety or low self-esteem.   
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Objective Four:  Drinking Behaviors  

Most alcohol studies use questionnaires to monitor frequency and quantity of 

alcohol intake (Ham & Hope, 2003).  However, these types of questionnaires may not 

adequately describe college students’ drinking behaviors.  For example, pre-gaming (i.e., 

drinking before going out to an event or party) is a different way of drinking than sipping 

a glass of wine, and traditional drinking questionnaires would capture both behaviors 

simply in terms of quantity drunk.  To date, there is no empirical research describing 

drinking behaviors among individuals with disordered eating.  AlcoholEdu assesses 

drinking behaviors related to how the individual prepares to drink, such as eating a meal 

or snack while drinking, and the actual manner in which he/she drinks, such as chugging.  

There is research to suggest that these drinking behaviors are an important domain to 

investigate among individuals with disordered eating.  Therefore, objective four explored 

the descriptive drinking behaviors of college students of both genders. 

Literature has begun to explore the possibility of drinking behaviors placing 

individuals at-risk for negative drinking consequences. One frequently studied behavior 

is drinking games.  For example, drinking games include drinking every time the 

President says a specific word, like “United States,” during a televised speech or playing 

beer pong (i.e. a game that involves throwing a ping-pong ball into cups of beer).  Two 

reviews document the recent trends in, and popularity of, drinking games on college 

campuses (reviewed in Bosari, 2004; Clapp et al., 2003; Ham & Hope, 2003).  Bosari’s 

(2004) review found that 47%-62% of college students report engaging in drinking 

games.  Ham and Hope’s (2003) review found that drinking games were more popular 
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amongst heavy drinkers (93.6% reported participating in drinking games) and less 

popular amongst moderate-light drinkers (66% of moderate-light drinkers reported 

participating in drinking games).   

Studies have also found that certain drinking behaviors are associated with 

negative drinking consequences. A study by Borsari and colleagues (2004) also reported 

that drinking games were associated with negative alcohol consequences. A separate 

study by DuRant and colleagues (2008) found that pre-gaming, a risk behavior that 

involves drinking before an individual goes out, was also associated with heavier alcohol 

use.   Conversely, Benton and colleagues (2004) found that protective drinking strategies 

(i.e. pacing or counting drinks) can buffer an individual from experiencing negative 

consequences. Ham and Hope (2003) also concluded that drinking games were involved 

in social norms around drinking and shaping expectancies, like those described above in 

objective three. Further understanding of how individuals with disordered eating drink 

could help describe the relationship between disordered eating and drinking 

consequences.   

This study will also look at drinking behaviors particularly relevant to disordered 

eating such as restricting calories before drinking.  According to self-regulation theory, 

individuals guide their behavior across time and situations through selecting goals 

(Karoly, 1993).  Therefore, individuals who are concerned with their weight and shape 

may establish a goal to lose weight.  They will then behave in ways that are consistent 

with their goals such as exercising and restricting calories. They may engage in these 

behaviors in different situations, such as a drinking event, and when these behaviors are 
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dangerous. These weight loss behaviors could contribute to adverse drinking experiences 

such as faster-than-expected inebriation or alcohol poisoning that could further lead to 

multiple negative consequences.    

The study of drinking behaviors yields descriptive and relevant data that captures 

nuances of college drinking.  Additional college drinking behaviors that include 

chugging, pre-gaming, taking shots, and deliberately selecting drinks with higher 

alcoholic content are less investigated in the literature. The converse of these risky 

drinking behaviors are protective drinking behaviors such as eating a meal while 

drinking, counting drinks, and pacing one’s drinking.  This study proposes that 

individuals with disordered eating might drink in a particular manner that places them at-

risk to suffer negative consequences.  Therefore, Hypothesis Four is that individuals with 

disordered eating behaviors endorse a higher level of risky drinking behaviors and a 

lower level of protective drinking behaviors than individuals without disordered eating.  

These behaviors were also included in SEM analyses to examine their relationship to 

disordered eating and consequences experiences.  This objective was pursued to lead to a 

better understanding of how individuals with disordered eating are drinking and why they 

might be vulnerable to experiencing negative consequences.   

 



 

27 

 

Objective Five:  College Prevention Programs 

College prevention programs have capitalized on technological advancements, 

including the internet.  There are many benefits to using internet-based protocols, 

including their ability to reach a mass audience, remain cost-effective, offer a good venue 

for individually tailored prevention programs, guarantee fidelity, provide a good platform 

for booster sessions, secure anonymity, allow for refinement and targeting of prevention 

programs, and allow immediate improvements to remain current with new research.  One 

cited limitation of using the internet to disseminate prevention programs is the potential 

lack of access to it  (Christensen & Griffiths, 2002).  However, this limitation is 

minimized on college campuses on which an average of 85% of students have a computer 

and 86% report using the internet (Jones, 2002). 

A number of recent alcohol abuse prevention programs, disseminated on college 

campuses, have shown potential to curb college drinking.  Alcohol prevention programs 

often consist of education and personal feedback about drinking levels, Blood Alcohol 

Concentration (BAC) levels, virtual bars, family issues, suggestions for reducing risk, 

and referral information.  Walters, Miller, and Chiauzzi’s (2005) review documented the 

dissemination and impact of these alcohol prevention programs.  They found that Alcohol 

RESPONSE-Ability, one type of prevention program, was distributed to college campus 

advisors on 72 campuses.  Reports show that 93% of participants reported learning 

information, 79% of participants reported that the feedback was helpful, 95% of 

participants reported trying suggestions, and 83% of participants reported making safe 
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decisions.  Additionally, participating campuses reported reductions in sanctions and 

recidivism after implementing the course.   

A second program called MyStudentBody, www.mystudentbody.com, uses peer 

stories, BAC calculator, state alcohol laws, alcohol-medicine interactions, social norms, 

and expert answers to questions.  Randomized trials with binge drinking students who 

participated in this program demonstrated a greater reduction in drinking frequency 

compared to control students at the three-month follow-up.  Women and persistent heavy 

drinkers demonstrated the largest effects.   

A third program to highlight is electronic Check-Up, www.e-chug.com, that has 

been integrated at 200 colleges (reviewed in Walters et al., 2005).  A recent randomized 

trial investigated the effects of e-chug among heavy college drinkers.   They found that 

students who received feedback about their drinking through e-chug demonstrated a 

significant reduction in drinking and peak BAC at eight weeks compared to heavy 

drinkers who received assessment but no feedback.  At 16 weeks there were no 

differences between the groups but both groups demonstrated a decline in drinking 

behaviors (Walters, Vader, & Harris, 2007). Another program called ALCOHOL 101 

Plus, used at 25 Universities, demonstrated a positive impact on alcohol knowledge and 

intent-to-use strategies (see review in Walters et al., 2005). 

The study presented here used a program called AlcoholEdu, which has been 

widely disseminated across the United States to 191 institutions.  The program uses peer 

stories, a BAC calculator, educational material about family influences, peer influences, 

media influences, and the impact of alcohol on the brain as well as refusal strategies.  

http://www.mystudentbody.com/
http://www.e-chug.com/
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AlcoholEdu reports increasing knowledge about alcohol’s impact on the body, enhancing 

motivation to change, and reducing negative consequences from alcohol 

(www.outsidetheclassroom.com, 2006).   

Recently, an independent investigator published results from AlcoholEdu.  Wall 

(2006) studied college fraternity and sorority members who participate in AlcoholEdu.  

He created six dependent variables through factor analysis: negative academic 

consequences, negative physical or work consequences, drinking and driving, hangover 

mental impact, negative sexual consequences, and heavy alcohol consumption (i.e. 

number of drinks in last two weeks).  He compared college fraternity and sorority 

students who completed the program to college fraternity and sorority students who had 

not completed the program.  Wall found that the AlcoholEdu participants reported fewer 

incidents of negative academic consequences, incidents of hangover/mental impact, and 

incidents of having five or more drinks in a day over the past two weeks.  Individuals 

who had participated in the intervention also reported fewer heavy alcohol use days than 

the comparison group.  Unfortunately, over the year, both groups demonstrated a trend of 

increasing negative consequences and heavy consumption.  Finally, a gender effect 

showed that the intervention had a greater impact on female college students than on 

male college students.   

The above review of alcohol prevention programs demonstrates some 

effectiveness in creating change in alcohol drinking knowledge and behaviors.  

Additionally, the research has found that certain groups, such as females and heavy 

drinkers, respond differently to alcohol abuse prevention programs.  In general, comorbid 
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conditions are more difficult to treat.  For example, Newman and colleagues used a 

longitudinal data sample that followed individuals from age three to 21.   They found that 

individuals with comorbid conditions have an earlier onset and more chronic conditions; 

they are more resistant to treatment; they are more likely to receive services from 

multiple organizations (i.e. mental health services, judicial systems, social services, and 

health care systems); they experience greater impairment; and they report less job 

satisfaction and fewer academic achievements. Given the generally greater difficulty 

associated with comorbidity, treating any condition when comorbid conditions are 

present is challenging.  The current study investigates whether individuals with 

disordered eating respond less favorably to AlcoholEdu than individuals who do not have 

disordered eating.  Hypothesis Five is that individuals with disordered eating will have 

less favorable outcomes to the alcohol prevention program.  The implications of 

identifying groups that respond less favorably are that future interventions will be able to 

adapt the protocols to target the groups’ unique needs.  In conjunction with the objectives 

described above, this study has generated results that suggest potential areas of emphasis 

for future prevention programs as well as high-risk populations.   
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Methods 

 

AlcoholEdu 

AlcoholEdu is an internet program based on the structure of previous alcohol 

prevention programs delivered through computers.  Individuals can privately access the 

program through a webpage and each student participant has a unique ID and password.  

Prior to initiating the surveys, students (all of whom are 18 years of age or older) are 

presented with audio and text information online that assures them of the confidentiality 

of their responses and an explanation that no one will be able to associate their individual 

survey responses with them personally.  In addition to being informed of the 

confidentiality and anonymity of their survey responses participants are informed that 

their responses do not remain in the history of the web site and cannot be viewed or 

accessed by anyone once they complete the survey and submit their responses. 

Participating students are then asked to record information in AlcoholEdu pertaining to 

their drinking and health related behaviors, and to questions regarding their attitudes and 

knowledge about alcohol. 

The total program consists of three surveys (pre-course, post-course, and follow-

up), two informational tests (pre-course and post-course), and the course itself.  The 

surveys contain questions about experiences with and attitudes about alcohol as well as 

standard demographic information.  The tests contain questions about educational health 

material (i.e., “how many ounces are in a beer?”) to assess the person’s knowledge about 

alcohol.  The course takes 2.5 hours to complete and consists of five chapters along with 

optional activities such as journal writing and additional educational materials.  The 
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content of the course is related to three alcohol domains: alcohol expectancies, biological 

effects of alcohol, and self-efficacy and refusal skills.  The course presents the domains 

though educational material, vignettes, interactive pages, and personalized feedback 

based on participants’ survey answers (for further review, see Wall, 2006).   

Prior to beginning the AlcoholEdu, each participant completes a pre-test and a 

pre-course survey.  The follow-up survey is completed four to six weeks after completion 

of the course.   The course content is the same for all individuals; however, four types of 

customization are incorporated. The course is customized for each individual based on 

reported gender and previous alcohol use, resulting in four pathways: males who report 

using alcohol, males who do not report using alcohol, females who report using alcohol, 

and females who do not report using alcohol.  In feedback sections of the course that 

integrate educational material with the individual’s response, the course encourages 

moderate use among those who report using alcohol and reinforces abstinence among 

those who report abstaining.  Another example of customization is that the Blood Alcohol 

Concentration (BAC) is based on gender to help the individual understand how alcohol 

influences his/her body.   

Institutions Participating in AlcoholEdu 

In the 2007-2008 academic year, AlcoholEdu was distributed to 191 institutions, 

of which 58 were public and 133 were private universities.  It was also distributed to 25 

national Greek organizations, which have chapters at participating colleges or 

universities.   Through university and Greek organization distribution, AlcoholEdu 

reached 199,494 students during this academic year.  Based on its needs, an institution 
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can distribute the program in one of four ways; 1) students participate in the program and 

follow-up survey prior to starting freshman year; 2) students participate in the program 

before arriving on campus and then complete the follow-up survey after arriving on 

campus; 3) students participate in the program and follow-up survey after arriving 

campus; or 4)  campus organizations may have their members participate in the program 

and follow-up survey after arriving on campus and joining the organization.  The current 

study is based on a sample of the institutions and Greek chapters that distributed the 

program using the third and fourth approaches because it is possible to control for the 

transition to college with these approaches.  

This sample consists of 785 participating universities and Greek chapters. The 

sample was given AlcoholEdu with six additional questions related to disordered eating 

behaviors. The students were from campuses that implemented AlcoholEdu for College 

in the Population Level Prevention® (PLP) format.  All students at participating colleges 

and organizations were invited/required to participate in AlcoholEdu for College as a 

primary prevention program.  These students were not pre-screened, selected or 

otherwise identified as having alcohol related problems; this was purely an 

implementation of a universal primary alcohol abuse prevention program at participating 

campuses.   

Subjects 

There are three samples that are analyzed in this study: total pre-course sample, 

drinking sample, and follow-up sample.  For the total pre-course sample, subjects were 

drawn from a national sample of college students participating in AlcoholEdu during 
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Winter and Spring of 2007-2008.  The initial sample consisted of 8,180 students that 

completed the surveys and course between December and March and their follow-up 

survey four to six weeks following the completion of the course.  Eight-one students were 

excluded from the analyses because they were professional and graduate school students 

and this is a study about college students and four students were excluded because their 

gender data was missing.  The final sample size was 8,095.  Sixty-two percent of the 

sample was female.  The sample’s racial composition was 76% White, 8% Black (non-

Latino), 5% Latino, 5% Asian/Pacific Islander, 2% Multiracial, and 1% American 

Indian/Alaskan Native.  In the sample, 61% were first year students, 22% were second 

year students, 12% were third year students, and 5% were fourth year and greater 

students.  The four most popular living arrangements were residential halls (56%), off-

campus apartments or houses (19%), family residences (7%), or fraternity or sorority 

houses (7%).  Sixty-eight percent belonged to a fraternity or sorority and seven percent 

were members of a varsity athletic team.   

The drinking sample only included individuals from the pre-course sample who 

reported drinking in the last two weeks. The drinking sample was used to analyze 

Hypothesis Two and Four as well as the SEM analyses.    The drinking sample consisted 

of 4,783 students.  Sixty-percent of the sample was females.  The sample’s racial 

composition was 82% White, 4% Black (non-Latino), 5% Latino, 4% Asian/Pacific 

Islander, 2% Multiracial, and 1% American Indian/Alaskan Native.  In the sample, 59% 

were first year students, 22% were second year students, 13% were third year students, 

and 6% were fourth year and greater students.  The four most popular living 
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arrangements were residential halls (56%), off campus apartments or houses (21%), 

fraternity or sorority houses (9%), or a campus apartment or house (5%).  Seventy-seven 

percent belonged to a fraternity or sorority and seven percent were members of a varsity 

athletic team.   

The follow-up sample consisted of individuals who completed both the pre-course 

survey and the follow-up survey.  The follow-up sample was used to analyze Hypothesis 

Five .  The follow-up sample consisted of 5,401.  Sixty-eight percent of the sample was 

females.  The sample’s racial composition was 80% White, 4% Black (non-Latino), 5% 

Latino, 4% Asian/Pacific Islander, 2% Multiracial, and 1% American Indian/Alaskan 

Native.  In the sample, 63% were first year students, 22% were second year students, 

11% were third year students, and 5% were fourth year and greater students.  The four 

most popular living arrangements were residential halls (57%), off campus apartments or 

houses (18%), fraternity or sorority houses (7%), or at home with family (7%).  Seventy-

three percent belonged to a fraternity or sorority and seven percent were members of a 

varsity athletic team.   
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Measures 

AlcoholEdu: Alcohol Use Section   

The present study used questions from the AlcoholEdu surveys and additional 

questions that examined disordered eating.  Alcohol use is measured through a two-week 

timeline follow back, recording the number of drinking days for each drinker, and the 

number of drinks per occasion.  These questions appear on both the pre-course survey 

and the follow-up survey.  Hypotheses One through Four use the pre-course survey data 

and Hypothesis Five uses both the pre-course and follow-up survey data.  The follow-

back question is worded “Think back over the last two weeks.  Please enter the number of 

alcoholic drinks you had on each day, or enter “0” for days that you did not drink.”  

Participants were informed, “a drink is defined as a 12-ounce beer, an 8.5-ounce malt 

beverage, a 12-ounce wine cooler, a 5-ounce glass of wine, a mixed drink, or a shot of 

liquor.”   

These questions provided the data for calculating the Binge Drinking variable.  

Binge Drinking was a dichotomous variable.  A person was categorized as engaging in 

binge drinking by endorsing a single binge drinking episode during the previous two 

weeks (1=positive) and was categorized as not engaging in binge drinking if the person 

did not endorse a binge drinking episode during the previous two weeks (0=negative).  

Based on a common definition, binge drinking was quantified as four or more drinks in a 

row for a female and five or more drinks in a row for a male (see review in Ham & Hope, 

2003).   The Binge Drinking variable was used to establish the prevalence rate of binge 

drinking and the co-occurrence of binge drinking and disordered eating in this national 
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sample.  It was also used to test Hypothesis Two, Hypothesis Five, and was used as a 

variable in the SEM. 

AlcoholEdu: Drinking Consequences Section   

There are 17 questions regarding drinking-related consequences.  Only 

participants who reported drinking more than a few sips of alcohol in the last two weeks 

(i.e. 4,783 participants or 59% of the sample) answered these questions about what they 

would be likely to experience while under the influence of alcohol.  The questions begin 

with “During the past two weeks, to what degree did the following happen to you when 

drinking or as a result of your drinking…?”  AlcoholEdu’s response scale ranges from 

one to seven, with one indicating “always”, four indicating “sometimes” and seven 

indicating “never.”   Lower scores indicated a greater likelihood the participant had 

experienced the consequence.  To facilitate comparison with other severity scores, the 

consequences scores were reverse coded so that higher scores would indicate a greater 

likelihood of engaging in that behavior.  Table 1 lists the item names, the item questions, 

and the Likert response scale.  Bold items were included in the analyses.  Three items 

were not used in the analyses and the rationale for exclusion is presented in the 

Confirmatory Factor Analyses (CFA).   

AlcoholEdu: Drinking Behaviors Section   

There are two drinking behavior sections:  Risky Drinking Behaviors and 

Protective Drinking Behaviors.  There are six Risky Drinking Behaviors (Table 2) and 

seven Protective Drinking Behaviors questions (Table 3).   Again, only participants who 

reported drinking more than a few sips of alcohol in the last two weeks answered these 
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questions about drinking behaviors.  The questions begin with “During the past two 

weeks, if you were drinking, to what degree did you do the following…?”  AlcoholEdu 

uses a 7-point Likert scale to indicate level of agreement.   For Risky Behaviors, lower 

scores indicated a greater likelihood the participant was to engage in that behavior.  

Similar to the consequences questions, the items were reverse coded so that higher scores 

meant greater likelihood of engaging in that behavior.  For Protective Behaviors, higher 

scores indicated a greater likelihood the participant was to engage in that behavior.  Bold 

items were included in the model analyses.  There were seven items not used in the 

analyses, and rationale will be discussed in the CFA. 

AlcoholEdu: Drinking Expectancies Section 

There are 20 questions that ask about expectancies from alcohol (Table 4).  All 

individuals who participated in AlcoholEdu answered these questions about what they 

would be likely to experience while under the influence of alcohol.  A 7-point Likert 

scale is used with these questions, as well.  The expectancy items were not used in the 

structural equation model.  The rationale and implications will be presented in the SEM 

model analysis section as well as the Discussion.     

AlcoholEdu: Disordered Eating Section   

The AlcoholEdu developers agreed to add six additional questions related to 

disordered eating, for purposes of this study.  There are a number of empirically validated 

short eating disorder screens (see reviews in Bucceri et al., 2005; Morgan, Reid, & 

Lacey, 1999) but no short screening instruments exist that specifically assess Bulimia 

Nervosa (BN) symptomatology from the DSM-IV-TR.  Since the goals of the present 
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study are to examine the relationship between bulimic behaviors and alcohol use, 

consequences, expectancies, and drinking behaviors, priority was given to capturing 

bulimic behaviors.  A previous screen, the Dieting and Bingeing Severity Scale (DBSS), 

was developed based on the DSM-III-R criteria for BN and validated on college women 

(Kurth et al., 1995).  Similar to the DBSS, the questions used in the present study were 

derived from the updated DSM-IV-TR (APA, 2000) criteria for BN (see Appendix A).  

The questions use a three-month recall period, which is part of the DSM-IV-TR criteria.  

The questions specifically ask about binge eating, purging behaviors, the level of guilt 

experienced following these behaviors, and the importance of weight and shape to the 

person’s self-evaluation.  There are five response options to the bingeing and purging 

questions.  The frequency responses range from “not at all” to “once a day or more”.  

There are seven responses for guilt/shame and importance of weight and shape questions.  

The Likert responses range from “not applicable” to “very guilty/shameful.”  The item 

names, the questions, and the response options are displayed in Table 5.   

The responses were used in two ways.  First, disordered eating groups were 

created using the four disordered eating behaviors.  The groups were non-disordered 

eating group (endorsed no behaviors), mild disordered eating group (endorsed at least 

one behavior equal to or less than three or four times a month), moderate disordered 

eating group (endorsed one behavior at least two times a week), and severe disordered 

eating group (endorsed two or more behaviors at least two times a week).   Kurth and 

colleagues (1995) found that individuals in comparable moderate and severe groups were 

significantly more likely to have a current threshold or subtheshold eating disorder, 
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especially BN and Eating Disorder Not Otherwise Specified (EDNOS).  Second, for the 

SEM analyses, a Disordered Eating latent variable was constructed.   



 

41 

 

 

Statistical Analyses 

Statistical Analyses for Hypothesis Testing 

The prevalence rates of binge drinking and of disordered eating in this sample are 

provided for the entire sample as well as by gender, as are the observed prevalence rates 

of co-occurring binge drinking and disordered eating.  Chi-square analyses then 

compared predicted and observed rates of the co-occurring condition and z-tests 

examined the different rates of binge drinking among individuals with and without 

disordered eating to test Hypothesis One (total pre-course sample).  To create the 

dependent variables for tests of Hypotheses Two and Four, a Confirmatory Factor 

Analysis (CFA) was conducted.  Three factors were identified in the CFA and scores on 

each factor were then summed to use as dependent variables in Analyses of Variance 

(ANOVA) and Multivariate Analyses of Variance (MANOVA) to test Hypotheses Two 

and Four.  For reasons explained below, a rational approach was used to group dependent 

variables to test Hypothesis Three.  These analyses examined group differences in the 

dependent variables as a function of disordered eating.  The dependent variables were 

drinking consequences (Hypothesis Two; drinking sample), alcohol expectancies 

(Hypothesis Three; drinking sample), risky drinking behaviors (Hypothesis Four; 

drinking sample), and protective drinking behaviors (Hypothesis Four; drinking sample).  

Additionally, General Linear Models (GLM) were performed to examine if the 

association between disordered eating and drinking consequences exists when controlling 

for the other drinking variables (i.e.  risky behaviors, protective behaviors, and binge 

drinking).  The GLM tested Hypothesis Three (total pre-course sample).  Logistic 



 

42 

 

regression was used to test Hypothesis Five (follow-up sample), and to examine whether 

disordered eating groups predict binge drinking at follow-up after controlling for binge 

drinking at survey one.  All of the above analyses were performed separately for males 

and females. 

Multiple Group Structural Equation Modeling (SEM) Analyses 

Supplementary SEM analyses were conducted in Mplus (Version 4.2), to improve 

the ability to understand the data.   These analyses were performed separately for males 

and females.  As part of these supplementary analyses, two sets of polychoric correlation 

matrices (i.e., a correlation matrix between categorical variables) are presented.  The 

polychoric matrices allowed for examination of the relationship between specific 

disordered eating behaviors and drinking behaviors, consequences, and expectancies for 

males and females. The first set of polychoric matrices includes the indicator variables 

for the SEM (i.e., variables used to capture disordered eating, binge drinking, drinking 

consequences, risky drinking behaviors, and protective drinking behaviors).  The second 

set of polychronic matrices includes the disordered eating and alcohol expectancy 

variables.  The relationship between disordered eating and expectancies was only 

examined in the MANOVAs previously mentioned.  This is because expectancies and 

consequences share a substantial amount of variance and when both were included in the 

CFA model, the CFA model would not converge.  Therefore, the SEM focuses 

exclusively on disordered eating, drinking behaviors, and consequences of drinking 

among college students that reported drinking in the last two weeks (drinking sample).   
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SEM is a statistical technique that incorporates factor analysis and path analysis to 

assess the relationship between latent and observed variables.  When using SEM, Kline 

(1998) suggests a two-step model testing approach.  The first step in SEM is a CFA.  

CFA was used to create a measurement model.  The second step in the SEM model is to 

use the accepted CFA measurement model to test our hypothesized relationships between 

latent variables by conducting a series of regressions.   CFA is a special case of SEM, in 

which there are no pathways (i.e. indicated associations) between the latent variables.  

For the CFA, there are three steps. The first two steps involved identifying the 

baseline measurement model and enhancing the model fit through a series of invariance 

tests.  The second step involved interpreting the measurement model.   In step one, a 

measurement model was identified.  In the measurement model, the latent variables were 

created based on multiple indicator variables.  The first measurement model is called the 

baseline model.  The modification indexes were used to reduce the number of redundant 

indicator variables and some of the covariances of errors were allowed to be correlated to 

make the model fit better.   The ability to reduce redundant indictors and allow errors to 

correlate helps to achieve greater parsimony and enhance the overall model fit.  The 

second step to further enhance model fit was to analyze whether the latent variables were 

invariant for males and females (i.e., tapped the same unobserved construct).  A series of 

tests of factorial invariance on the measurement models determined whether controlling 

certain relationships between the indicator and latent variable to be equal for males and 

females significantly reduced model fit.  The final measurement model is called the 
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partially invariant measurement model because certain relationships are constrained to be 

equal for males and females.   

The third and final step involved interpreting the properties of the partially 

invariant measurement model for males and females.  CFA uses the standardized factor 

loadings instead of the traditional coefficient Alpha as an index of internal consistency 

reliability.  According to Stevens (1996) factor loadings greater than 0.40 in samples 

greater than 150 are considered reliable.  Factor loadings are used because SEM scales 

typically consist of only a few items.  Additionally, researchers have found that 

Cronbach’s Alpha has been misused and is inadequate to assess reliability with short 

scales (Cortina, 1993); however, Cronbach’s Alpha is more easily understood in the field. 

Therefore, reliability coefficients, which are called Coefficient Omegas (j), are reported 

for the latent variables using McDonald’s (1999) recommendations.  They are a more 

accurate measure of reliability for small scales and are similar to a test of construct 

validity.  The CFA analyses were done as part of the SEM but are reported prior to the 

ANOVAs and MANOVAs because the results were used to determine the dependent 

variables.   

As previously stated, the second step in the SEM model is to use the accepted 

partially invariant measurement model to test our hypothesized relationships between 

latent variables by conducting a series of regressions.   Similar to the CFA, three steps 

were taken to determine the final SEM model and interpret the pathways.  The first two 

steps involved identifying the baseline SEM model and developing the final SEM model.  

The third step involved interpreting the findings from the final SEM model.   First, a 
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baseline SEM model with identified pathways was estimated for males and females.  In 

the baseline SEM model, the pathways for males and females were independently 

estimated.  To enhance model fit, some of the covariances of errors were allowed to be 

correlated.  To further enhance model fit, step two involved examining if gender 

moderated the pathways between pairs of variables.  Similarly to the CFA, a series of 

invariance tests assessed whether constraining these pathways to be equal for males and 

females reduced model fit.  Based on these tests, a final SEM model was created from 

which the results could be interpreted for males and females.   

 The final step involves interpreting the results.  SEM allows researchers to use 

multiple independent, dependent, and intervening (i.e., mediating) variables in the same 

model.  SEM describes direct, indirect, and total indirect effects of the relationships 

among the variables.  Direct effects capture the regression of variable A on variable B 

while holding the other variables constant.  In a diagram, this is indicated by a path (i.e., a 

straight line with an arrow from A to B).  Indirect effects measure the magnitude of 

impact of variable A on variable B as A’s impact works through intervening variables C 

and D.  The total indirect effect measures the indirect effect of multiple intervening 

variables (reviewed by Holbert & Stephenson, 2003).  SEM is advantageous compared to 

multiple regression because it estimates measurement error, uses latent variables, and 

therefore, has more power to reliably assess the unique variance accounted for by the 

predictor variables.  SEM is also the best technique to simultaneously examine multiple 

levels of a complex model, such as this one in which the relationships between observed 

and latent variable are numerous (Ullman & Bentler, 2003).   
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Mplus (Version 4.2) was used to test the SEM models.  There are many 

advantages of using Mplus.  Mplus is equipped to handle missing data by using the 

Maxiumum Likelihood Method (MLM).  MLM uses the observed covariances to select 

estimates for the missing data points that will have the greatest probability of reproducing 

the observed data.  Mplus is also designed to handle dichotomous and ordinal measures 

without the need to perform transformations on non-normally distributed data.   

Mplus provides four criteria to test the overall fit of the CFA and SEM models. 

Based on Berndt’s (1998) study, three of those criteria are less influenced by study 

features, such as sample size, and therefore, more reliable model fit indices than the 

fourth. The three reliable criteria endorsed by Berndt include:    

1)  Comparative Fit Index (CFI).   CFI values range from 0 to 1.  CFI values 

greater than 0.90 indicate an acceptable model fit and values greater than 0.95 have a 

good model fit.   

2) Tucker Lewis Index (TLI) also known as Non-Normed Fit Index.  The values 

range from 0 to 1.  TLI values greater than 0.90 indicate an acceptable model fit and 

values greater than 0.95 have a good model fit.   

3) Root Mean Square of Error Approximation (RMSEA).  RMSEA values range 

from 0 to 1.   RMSEA values less than 0.06 indicate acceptable model fit.   
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Results 

Objective One:  Prevalence Rate 

 Objective one involved establishing prevalence rates of disordered eating and 

binge drinking.  The first goal was to establish the observed prevalence rate of disordered 

eating and binge drinking in a national sample and to examine whether the co-occurrence 

of disordered eating and binge drinking occurs more than would be expected by chance.  

The second goal was to test Hypothesis One.  Hypothesis One is that individuals with 

disordered eating will have a higher observed prevalence rate of binge drinking than will 

individuals without disordered eating.  These analyses were conducted on the total pre-

course sample and then separately for males and females.   

In the national sample, 39% reported that they binge drank in the last two weeks 

(i.e. drank four or more drinks for a female, or five or more drinks for a male).  In the 

same sample, 64% were in the non-disordered eating group, 29% in the mild disordered 

eating group, 6% in the moderate disordered eating group, and 1% in the severe 

disordered eating group.  Collapsing across the three disordered eating groups, the 

prevalence of disordered eating in the sample was 36%.   

The expected prevalence rate of co-occurrence of binge drinking and disordered 

eating in this sample was 14% (i.e., 39% prevalence rate of binge drinking multiplied by 

the 36% prevalence rate of disordered eating).  The observed prevalence rate of 

disordered eating and binge drinking in the sample was 18%, which was slightly higher 

than the predicted prevalence rate.  This difference is statistically significant (χ
2
=166.45, 

df=1, p<.0005).   
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For males, 44% reported that they binge drank.  Additionally, 69% percent of the 

males were in the non-disordered eating group, 24% in the mild disordered eating group, 

6% in the moderate disordered eating group, and 1% in the severe disordered eating 

group.  Collapsing across disordered eating groups, the prevalence of disordered eating in 

the sample was 31%.  The expected prevalence rate of co-occurring binge drinking and 

disordered eating was compared to the observed prevalence rate.  The expected 

prevalence of disordered eating and binge drinking amongst males in the sample was 

14% (i.e., 44% prevalence rate of binge drinking multiplied by the 31% prevalence rate 

of disordered eating).  The observed prevalence rate of disordered eating and binge 

drinking was 16%, only slightly higher than chance would predict.   This difference is 

statistically significant (χ
2
=27.51, df=1, p<.0005).   

For females, 37% reported that they binge drank.  Sixty-one percent of the 

females were in the non-disordered eating group, 31% in the mild disordered eating 

group, 6% in the moderate disordered eating group, and 1% in the severe disordered 

eating group.  Collapsing across disordered eating groups, the prevalence of disordered 

eating in the sample was 39%. The expected prevalence of disordered eating and binge 

drinking amongst females in the sample was 14% (i.e., 37% prevalence rate of binge 

drinking multiplied by the 39% prevalence rate of disordered eating).  The prevalence 

rate of disordered eating and binge drinking was 19% in the female sample, slightly 

higher than chance would predict.  This difference is statistically significant (χ
2
=169.00, 

df=1, p<.0005).   
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Hypothesis One was that rates of binge drinking will be higher among students 

with disordered eating.  In support of Hypothesis One, the observed prevalence rate of 

binge drinking amongst individuals with disordered eating was 50%, which is statistically 

greater than the 35% observed prevalence rate of binge drinking amongst individuals 

without disordered eating (z=12.89, p<.001).  For males, the observed prevalence rate of 

binge drinking amongst those with disordered eating was 52%, which is statistically 

greater than the 42% observed prevalence rate of binge drinking amongst males without 

disordered eating (z=5.023, p<.001).  For females, the observed prevalence rate of binge 

drinking amongst those with disordered eating was 48%, which is statistically greater 

than the 30% observed prevalence rate of binge drinking amongst females without 

disordered eating (z=12.58, p<.001).  In summary, the prevalence rate of binge drinking 

for individuals with disordered eating is significantly higher than for individuals without 

disordered eating.  Hypothesis One is supported in the entire sample, and for both males 

and females. 

Measurement Models 

Two group Confirmatory Factor Analyses (CFA). 

The CFA analyses were run on the drinking sample.  The data were grouped by 

gender and the CFA models were run separately for male and female drinkers.  The first 

step involved identifying the baseline measurement model.  It consisted of 10 latent 

variables, of which the first nine were as follows:  Disordered Eating, Risky Drinking 

Behaviors, Protective Drinking Behaviors, Verbal Consequences, Sexual Consequences, 

Emotional Consequences, Physical Consequences, Dangerous Consequences, and 
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Academic Consequences.    The final latent variable was predicted by the other six latent 

variables pertaining to consequences and was labeled Global Consequences.  Each latent 

variable had two to six indicator items.  Expectancies were initially included in the 

model; however, the model would not converge when expectancies were included 

because they appeared to tap the same construct as consequences.  This finding is 

consistent with previous research examining the relationship between expectancies and 

consequences among alcohol users (Blume, Lostutter, Schmaling, & Marlatt, 2003); 

therefore, expectancies were removed from the model analyses.  The different 

dimensions of drinking (i.e., risky behaviors, protective behaviors, and consequences) as 

well as that of disordered eating were not independent constructs.  To account for the 

relationships among variables and to enhance model fit, some of the covariance of errors 

was allowed to be correlated.   

Model fit of measurement model. 

The baseline CFA model was run for males and for females.  The baseline model 

demonstrated a reasonable fit (CFI = 0.93, TFI =0.99, and RMSEA = 0.064).  The next 

step involved a series of invariance tests, to determine whether the latent variables 

differed by gender.  These tests revealed that 11 of the 21 observed variables were 

significantly different for males and females (Table 6).  An Omnibus Chi-Square test 

confirmed that constraining those 11 variables to be equal for males and females reduced 

model fit (χ2dif =84.86 df dif =9, and p<.0005).  Therefore, these 11 observed variables 

were freely estimated and the other 10 observed variables were constrained to be equal 

for males and females in the partially invariant measurement model.  The partially 



 

51 

 

invariant CFA demonstrated an improved model fit to the baseline model, which was 

considered acceptable (CFI = 0.93, TFI =0.99, and RMSEA = 0.062).  This model was 

subsequently used in the steps presented below and is illustrated in Figure 1. 

Measurement properties of the CFA. 

Table 6 displays the latent variables, the indicator variables, the factor loadings, 

and the R
2 

for males and females respectively.   Factor loadings are the correlations 

between the latent and indicator variables.  The R
2
 indicates the percent of variance 

explained by the indicator variable.    

The male factor loadings ranged from 0.57 to 1.00, all greater than the 0.4 

recommended cut-off for good reliability in SEM.  Additionally, the male indicator 

variables generally had strong R
2
 with a range of 0.33-1.00.  Taken together this suggests 

a strong correlation between the indicator and latent variables for males.  The female 

factor loadings ranged from 0.58-1.00 all greater than the 0.40 recommended cut-off for 

good reliability in SEM.  Additionally, the female indicator variables had strong R
2
 with 

a range of 0.34-1.00.  For the males and females, the latent variable Sexual Consequences 

explained 100% of the variance of Global Consequences. 

To confirm these findings, the Coefficient Omegas were also calculated for the 

scales of the latent variables for males and females (Table 7).  McDonald (1999) 

recommended a 0.70 cut-off.  All latent variables had reliability coefficients that were 

higher than 0.70.   
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Objective Two:  Negative Consequences  

Hypothesis Two is that individuals with disordered eating will report a higher rate 

of negative consequences from drinking than will individuals without disordered eating.  

Hypothesis Two used the drinking sample.  It is predicted that individuals with more 

severe disordered eating will experience more negative consequences than individuals 

with less disordered eating symptoms.  It is predicted that the relationship will exist for 

men and women.   

 An ANOVA was used to test where there were differences in frequency of 

negative consequences experienced by disordered eating group.  The negative 

consequence variable was created by summing the negative consequence indicator items 

used in the CFA for Global Consequences.  The reliability coefficient for Global 

Consequences is reported in Table 7.  The ANOVAs were run separately for males and 

females (see Table 8). Post-hoc Tukey HSD analyses were then performed to examine 

differences between the groups.  For both males and females, individuals with disordered 

eating reported experiencing more negative consequences of drinking than individuals 

without disordered eating.  Individuals in the moderate or severe groups reported 

experiencing significantly more negative consequences than individuals in the mild 

group.  However, the moderate and severe groups did not report a significantly different 

rate of negative consequences.  Therefore, there appears to be a partially graded effect by 

which higher levels of disordered eating are associated with more negative consequences.  
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Objective Three:  Expectancies  

Hypothesis Three is that individuals with disordered eating will report more 

positive alcohol expectancies related to tension reduction, social facilitation, sexual 

experiences, and feeling attractive.  Hypothesis Three was tested on the total pre-course 

sample.  It is predicted that individuals with more disordered eating symptoms will more 

strongly endorse those expectancies.  It is predicted that the relationship will exist for 

men and women.  To test this hypothesis, two MANOVAs, for males and females, were 

conducted.  The disordered eating groups were used as the independent variable.  The 

expectancies were used as dependent variables.  Similar to the CFA, these were grouped 

by similarity of content.  Of the four, three were created cumulative variables: tension 

reduction (i.e., sum of ForgetProblems, ForgetWorld, and Distress), sexual experiences 

(i.e., sum of PursueSex and SexualRegret) and social facilitation (i.e., sum of Connect, 

Social, Interest, and Outgoing).  These variables had Cronbach Alpha’s of 0.79 for 

tension reduction, .83 for sexual experiences, and 0.86 for social facilitation for females 

and 0.82 for tension reduction, 0.81 for sexual experiences, and 0.89 for social facilitation 

for males.  The fourth expectancy tested was a single item that drinking makes males and 

females feel more attractive.   

 The MANOVA for males was significant (Wilk’s Lambda=0.98, F=5.87, df=12, 

p<.0005).  The significant MANOVA justified examination of the individual ANOVAs.  

The ANOVA F-tests revealed that there are significant differences between disordered 

eating groups in all expectancies.  Post-hoc Tukey HSD analyses compared differences 

between groups.  Table 9 provides means, standard deviations, and F-tests to aid in the 
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interpretation of these findings.  In general, males without disordered eating were less 

likely to endorse alcohol expectancies related to tension reduction, social facilitation, 

sexual experiences, and feeling attractive than males in the mild and moderate groups.  

Individuals in the mild and moderate groups were not significantly different from each 

other.  Of note is that males in the severe group did not hold significantly different 

expectancies from males in the other groups.  In summary, males with milder forms of 

disordered eating expect to feel less tense, receive more social pleasure, engage in more 

sexual activities, feel more attractive, and express themselves more than males without 

disordered eating.  Hypothesis Three was only partially confirmed for males with milder 

forms of disordered eating.  The second part of the hypothesis that severity of disordered 

eating would increase the level of endorsement of the expectancies was not found.   

 The MANOVA for females was significant (Wilk’s Lambda=0.95, F=20.04, 

df=12, p<.0005).  The significant MANOVA justified examination of the individual 

ANOVAs.  The ANOVA F-tests revealed that there were significant differences between 

disordered eating groups in all expectancies.  Post-hoc Tukey HSD analyses compared 

differences between groups.  Table 10 provides means, standard deviations, and F-tests to 

aid in interpretation of the results.  In general, females without disordered eating were 

less likely to endorse expectancies related to tension reduction, social facilitation, sexual 

experiences, and feeling attractive than females with disordered eating.  In general, 

females with different levels of disordered eating were not significantly different from 

each other in their expectancies about alcohol.  The one exception was that females with 

moderate disordered eating reported having more sexual expectancies than females with 
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mild disordered eating.  So, females with disordered eating expect to feel less tense, be 

more social, engage in more sexual activities, and feel more attractive when drinking than 

females without disordered eating.  Hypothesis Three was only partially confirmed for 

females.  The second part of the hypothesis that severity of disordered eating would 

increase the level of endorsement of the expectancies was not found. 

Objective Four:  Drinking Behaviors  

Hypothesis Four is that individuals with disordered eating behaviors endorse a 

higher level of risky drinking behaviors and a lower level of protective drinking 

behaviors than individuals without disordered eating.  Hypothesis Four used the drinking 

sample.  It is predicted that the relationship will exist for men and women.  To test this 

Hypothesis, four ANOVAs were performed, two for males and two for females.  The 

ANOVAs use the four disordered eating groups and the created variables based on the 

CFA:  risky drinking behaviors (i.e. sum of Shots, AlcoholHigh, Pregame) and protective 

drinking variables (i.e. sum of Eat, Pace, Count).  The reliability coefficients are reported 

in Table 7.  The analyses were run separately for males and females.   Table 11 reports 

the means, standard deviations, and F-tests to aid in the interpretation. The ANOVAs 

were significant at p<.0001.  Post-hoc Tukey HSD analyses were performed to examine 

differences between the groups.   

Hypothesis Four was partially supported by males with disordered eating 

engaging in more risky drinking behaviors.  Similar to the findings for expectancies, 

males in the severe disordered eating group were not significantly different from males in 

any of the other groups and actually reported lower mean risky drinking behaviors than 
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the non-disordered eating group.  There were no differences in risky drinking behaviors 

between mild and moderate groups.  Hypothesis four was supported by males with 

disordered eating engaging in less protective drinking behaviors.  Males in the severe 

group engaged in the least protective behaviors for both genders.  Males in this group 

were also significantly different from the other groups.  Therefore, Hypothesis Four was 

partially confirmed.  In general, males with disordered eating engaged in more risky 

behaviors and less protective behaviors.   

For risky drinking behaviors, females in the severe group reported engaging in 

significantly more risky drinking behaviors than the non-disordered and mild groups.  

There was not a significant difference in risky drinking behaviors between the moderate 

and severe groups or between the mild and moderate groups.  Therefore, there appears to 

be a partially graded effect for females where higher levels of disordered eating are 

associated with more risky drinking behaviors.  For protective drinking behaviors, 

females in the severe and moderate groups reported engaging in the least amount of 

protective behaviors.  Females demonstrated a graded effect such that individuals with 

more disordered eating reported engaging in less protective behaviors.  Therefore, for 

females, Hypothesis Four was supported and a graded effect was found.   

General Linear Model (GLM) 

Hypothesis Two examined the relationship between disordered eating and alcohol 

consequences.  It was further hypothesized that relationship will exist even after 

controlling for drinking variables.  It is predicted that the relationship will exist for men 

and women.  The analyses were run on the drinking sample.  A GLM was then conducted 
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so that the effect of disordered eating on consequences could be examined while 

controlling for binge drinking, risky drinking behaviors, and protective drinking 

behaviors constant.  This was a simultaneous model where disordered eating was 

specified as the independent variable, consequences was specified as the dependent 

variable, and binge drinking, risky drinking behaviors, and protective drinking behaviors 

were entered as covariates.   The model was significant (i.e. for males F=107.64, df=6,  

p<.0005 and for females F=143.76, df=6,  p<.0005).  The model accounted for 27% of 

the variance in consequences for males and 25% of the variance in consequences for 

females.  Disordered Eating was statistically significant in both models at p<.0005.  The 

only non-significant variable was the covariate binge drinking in the female sample.  

Therefore, disordered eating has a unique role in predicting consequences from alcohol 

even after controlling for binge drinking, risky drinking behaviors, and protective 

drinking behaviors for males and females.   

Objective Five:  College Prevention Programs 

Hypothesis Five is that individuals with disordered eating will have less favorable 

outcomes to the alcohol prevention program.  Hierarchical logistic regressions were 

performed separately for males and females to examine if disordered eating groups 

predicted binge drinking at follow-up controlling for binge drinking at survey one.  Binge 

drinking at survey one was entered at the first step and disordered eating groups were 

entered in the second step.  The disordered eating group and binge drinking at survey one 

were taken from the survey one and follow-up binge drinking was taken from the follow-

up survey.  The disordered eating groups were dummy coded and the reference group 
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was the non-disordered eating group.  The results are summarized in Table 12 for males 

and Table 13 for females.  

For males, step one was significant (χ
2
=344.89, df=1, p<.0005) and had an R

2
 of 

.26.  The regression found that binge drinking at intake was a significant predictor of 

binge drinking at follow-up.  It can be interpreted such that the odds that a binge drinker 

at survey one is a binge drinker at follow-up is 7.81 times the odds that a non-binge 

drinker at survey one is a binge drinker at follow-up.  Step two was also significant 

(χ
2
=10.42, df=3, p=.015).  Step two revealed that disordered eating groups were also 

unique predictors (Wald=10.39, df=3, p=.016) of follow-up binge drinking even after 

controlling for binge drinking status at survey one.  However, only one disordered eating 

group was significantly different from the non-disordered eating group.  The significant 

difference can be interpreted such that the odds of being a binge drinker at follow-up are 

1.44 times as large for males in the mild disordered eating group as for males in the non-

disordered eating group.  The final logistic regression for males was significant 

(χ
2
=355.32, df=4, p<.0005).  The equation has an R

2
 of .26, which means that these 

indicator variables account for 26% of the variance in follow-up binge drinking.  

However, disordered eating groups only improved the variance accounted for in follow-

up binge drinking by .7% after controlling for intake binge drinking.  Hypothesis Five 

was partially supported such that males with mild disordered eating were more likely to 

be binge drinkers at follow-up than males with no disordered eating.   

For females, step one was significant (χ
2
=822.77, df=1, p<.0005) and had an R

2
 of 

.29.  The regression found that binge drinking at intake was a significant predictor of 
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binge drinking at follow-up.  It can be interpreted such that the odds that a binge drinker 

at survey one is a binge drinker at follow up is 9.46 times the odds that a non-binge 

drinker at survey one is a binge drinker at follow-up.  Step two was also significant 

(χ
2
=14.71, df=1, p=.002).  Step two revealed that disordered eating groups were also 

unique predictors (Wald=14.80, df=3, p<.0005) even after controlling for previous binge 

drinking status.  Similar to males, only one disordered eating group was significantly 

different from the non-disordered eating group for females.  The significant difference 

can be interpreted such that the odds of being a binge drinker at follow-up are 1.39 times 

as large for females in the mild disordered eating group as for females in the non-

disordered eating group.  The final logistic regression for females was significant 

(χ
2
=837.48, df=4, p<.0005).  The equation has an R

2
 of .30, which means that these 

indicator variables account for 30% of the variance in follow-up binge drinking.  

However, disordered eating groups only improved the variance accounted for in follow-

up binge drinking by .7% after binge drinking at survey one.  Hypothesis Five was 

partially supported such that females with mild disordered eating were more likely to be 

binge drinkers at follow-up than females with no disordered eating.   

Supplementary Analyses: Structural Equation Modeling (SEM) 

SEM was used to provide a more complete understanding of the relations among 

disordered eating and binge drinking prior to the AlcoholEdu prevention program.  These 

analyses used the drinking sample.   
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Polychoric correlation matrices. 

Four polychoric correlation matrices were run for males and females on the 

categorical variables (see Table 14, 15, 16, and 17).   Variables names are listed on the 

matrices by their first three letters.  Means and standard deviations are reported on the 

variables after recoding so that in general, lower numbers mean that a subject engages in 

the activity less than higher numbers.   In general, the polychoric matrices are provided 

so that future studies can replicate these findings and so that readers can have a better 

understanding of the data.   

Latent variables:  Mean differences and correlations.   

The analyses will now return to the CFA discussed previously.  To review, the 

CFA identified four latent variables:  Disordered Eating, Global Consequences, Risky 

Drinking Behaviors, and Protective Drinking Behaviors.  To examine how males and 

females differed on the four latent variables, the mean differences between the male and 

female latent variables were compared.  The mean differences revealed that females 

reported significantly more Disordered Eating Behaviors, Risky Drinking Behaviors, and 

Protective Drinking Behaviors.  However, the mean difference is only .077 for Risky 

Drinking Behaviors; therefore, it was unclear how practically significant this difference 

is.  There was no mean difference in Global Consequences between males and females.   

The correlations between the latent variables were calculated for males and 

females. The correlations will assist with the interpretation of the effects to be examined 

in the SEM.  Research suggestions that correlations should be interpreted based on the 

absolute value with 0.2 or lower as a small effect, 0.4 as a medium effect, and 0.6 or 
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higher as a large effect. In general, the results were the same for males and females and 

are reported in Table 18.  The results showed that Disordered Eating has moderate, 

positive correlation with Global Consequences.  Additionally, Global Consequences had 

high correlations with Risky Drinking Behaviors and Protective Drinking Behaviors.  

However, Risky Drinking Behaviors is positively correlated with Global Consequences 

while Protective Drinking was negatively correlated with Global Consequences.  Risky 

and Protective Drinking Behaviors have a relatively low negative correlation.  These 

correlation coefficients are consistent with the hypotheses.   

Structural Equation Models (SEM) fit. 

The structural models tested the relationship between latent variables and an 

observed variable, Binge Drinking.  The first step was to identify the pathways between 

the variables.  Based on the modification indexes, some of the covariances of errors were 

allowed to be freely estimated to make the model fit better.  The baseline model allowed 

the structural parameters (i.e., the regression coefficients among latent variables) to be 

freely estimated for males and females (CFI = 0.92, TFI =0.99, and RMSEA = 0.063).  

Overall, there was an adequate model fit for the baseline structural model.  The second 

step involved the series of invariance tests to assess if the pathways were moderated by 

gender.  The analyses revealed that four of the seven structural parameters were different 

for males and females (Table 19).  This is interpreted as meaning that the relationships 

between these variables are moderated by gender.  An Omnibus Chi-Square test 

confirmed that if these pathways are constrained to be equal for males and females it 

significantly reduces model fit (χ
2

dif =484.83, dfdif =3, and p<0.0005).  A final partially 
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invariant SEM model was created allowing those four pathways to be freely estimated 

and constraining the other three pathways to be equal for males and females, which 

improved model fit (CFI = 0.93, TFI =0.99, and RMSEA = 0.062). 

The direct and indirect effects of the model for males and females. 

 The model was then explored separately for males and females to understand the 

direct and indirect effects.  The model explained 50% of the variance in Consequences 

for males and 53% of the variance in Consequences for females.  The seven direct effects 

and three indirect effects were explored.  Males and females showed the same direction 

on all but one pathway from Disordered Eating to Consequences.  However, the 

magnitude of the effects varied across gender (see Table 20 and 21 and Figure 2).   

Direct effects for males and females. 

In support of Hypothesis One, there was a positive association between 

Disordered Eating and Binge Drinking for males and females, such that higher levels of 

Disordered Eating are related to higher levels of Binge Drinking.  The effect size was 

small for males and moderate for females.   

In partial support of Hypothesis Two, the effect between Disordered Eating and 

Consequences showed that there was a positive, low association for males and a non-

significant association for females.  Therefore, only for males did higher levels of 

Disordered Eating lead to reporting more Global Consequences from drinking.   

In support of Hypothesis Four, Disordered Eating was related to a higher level of 

Risky Drinking Behaviors.  A positive association indicated that higher levels of 

Disordered Eating are associated with engaging in more Risky Drinking Behaviors, 



 

63 

 

supporting the hypothesis.  The relationship was moderate in size for males and females.  

However, females displayed a stronger association than males.  Hypothesis Four also 

predicted that Disordered Eating will be related to lower levels of Protective Drinking 

Behaviors.  This Hypothesis was supported through a strong negative association 

between Disordered Eating and Protective Drinking Behaviors, such that higher levels of 

Disordered Eating are associated with engaging in less Protective Drinking Behaviors 

such as eating (i.e. an indicator variable).  The effect was large in size for males and 

females.   

Then, in order to test the effect of mediation of Binge Drinking, Risky Drinking, 

and Protective Drinking Behaviors between Disordered Eating and Global Consequences, 

the pathways between these variables and Global Consequences were explored.  The 

pathway between Binge Drinking and Global Consequences was significant for males 

and females.  There was a low positive relationship indicating that higher levels of Binge 

Drinking are associated with experiencing higher levels of Global Consequences.  The 

effect was stronger for males than females.  The pathway between Risky Drinking 

Behaviors and Global Consequences demonstrated a moderate positive association for 

males and females.  This means that engaging in more Risky Drinking Behaviors is 

associated with experiencing more Global Consequences.  The effect was stronger for 

females than males.  The pathway between Protective Drinking Behaviors and Global 

Consequences showed a negative, moderate association for males and females.  This 

means that engaging in more Protective Drinking Behaviors is associated with 

experiencing less Global Consequences.  This effect was stronger for males than females. 
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Indirect effects for males and females. 

 The meditational analyses examined the three indirect effects assessed in the 

models to test hypothesis two that the relationship between Disordered Eating and Global 

Consequences is accounted for by other drinking behaviors.  The analyses assessed the 

role of Risky Drinking Behaviors, Protective Drinking Behaviors, and Binge Drinking as 

the mechanisms that account for part of the relationship between Disordered Eating and 

Global Consequences.  The mediators were run simultaneously in the model so that it 

would give a total indirect effect of mediation of the three intervening variables.  Also 

examined was the unique effect of the intervening variables.  The indirect effects 

represent the change in Global Consequences for every unit change in Disordered Eating 

that was mediated through Risky Drinking Behaviors, Protective Drinking Behaviors, 

and/or Binge Drinking.   

A significant total indirect effect existed for males and females, confirming that 

drinking behaviors mediate the relationship between Disordered Eating and Global 

Consequences.  Therefore, 0.33 (for males) / 0.54 (for females) of the variance in Global 

Consequences is explained by the three mediational pathways.  For males this is a partial 

mediation and for females it is a total mediation.   

Due to the positive total indirect effects, the individual indirect effects were 

examined and all were statistically significant.  There were small, positive indirect effects 

for Binge Drinking, Risky Drinking Behaviors, and Protective Drinking Behaviors for 

males and females.  The effects were small in magnitude.  For males and females, 
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Protective Drinking Behaviors was the strongest mediator and Binge Drinking was the 

weakest mediator.   
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Discussion 

 The overarching goal of the study was to improve the current understanding of the 

co-occurrence of disordered eating and binge drinking on college campuses.  The goal 

was achieved through studying the co-occurrence in a national sample of male and 

female college students.  The goal was further broken down into five objectives.  The 

objectives examined the behaviors, thoughts, and experiences related to alcohol among 

students with varying levels of disordered eating.  Overall, individuals with disordered 

eating engage in higher rates of binge drinking, report experiencing more negative 

consequences from alcohol, participate in more risky drinking behaviors and less 

protective drinking behaviors, and hold higher positive expectancies from alcohol.  

Additionally, individuals with mild disordered eating are more at-risk to demonstrate 

binge drinking after a high-risk drinking prevention program, than are students without 

disordered eating.   

The first objective was to examine the prevalence of disordered eating and binge 

drinking.  The first objective consisted of two goals.  The first goal was to study the 

prevalence rate of the co-occurrence in a national college sample.  The second goal was 

to compare the prevalence of binge drinking among individuals with disordered eating to 

that of individuals without disordered eating.  To accomplish this goal the prevalence of 

binge drinking and disordered eating were calculated.  Thirty-nine percent of the sample 

reported binge drinking, which is consistent with previous national reviews (Boyd, 2005; 

Hope & Ham, 2003).  Additionally, 44% of the males binge drank and 36% of the 

females binge drank, which again is consistent with male and female rates of college 
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binge drinking (Boyd, 2005).  Therefore, this national sample showed a normative level 

of binge drinking.  The prevalence of disordered eating was 31% for males and 38% for 

females, which is lower than previously published disordered eating rates for college 

females (i.e., 50% Bucceri, Roberson-Nay, Strong, Nowak, & Lejues, 2005).  This 

suggests the screening measure might be more conservative that other measures.  The 

study measure focused specifically on bulimic behaviors (i.e., laxative use, purging, 

starving for eight hours, and vomiting).  Other measures of disordered eating might focus 

on dieting questions or maladaptive thoughts related to diet or body image.  The study’s 

prevalence rates are consistent with published trends that females are more likely to have 

disordered eating and males are more likely to binge drink.  Yet, both males and females 

are vulnerable to disordered eating and binge drinking.  Additionally, the gap between 

males and females appear to be narrowing in both domains. 

The observed prevalence of comorbid disordered eating and binge drinking was 

18% for the sample, 16% for males, and 19% for females, which was statistically greater 

than chance.   However, these rates were only modestly in excess of those predicted by 

chance.  The study also found that both males and females with disordered eating report a 

higher rate of binge drinking than individuals without disordered eating.   The 

relationship between disordered eating and binge drinking was again confirmed in the 

SEM.  The SEM also contained numerous other drinking variables and the unique 

association between disordered eating and binge drinking remained significant.  

Therefore, this study confirms an association between binge drinking and disordered 
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eating among college males and females, which is consistent with the prior research with 

college females (Benjamin & Wulfert, 2005; Krahn et al., 2005; Stewart et al., 2000).   

A definite relationship between the two behaviors was confirmed but questions 

remain about how to etiologically explain the co-occurrence of these disordered eating 

and binge drinking.  Three possible explanations were considered.  One explanation is 

that the co-occurrence reflected a unique underlying condition.  However, due to the 

marginally elevated prevalence rate, this explanation was not considered likely.  The 

second explanation is that one behavior increases the risk of the other behavior.  This is 

supported by Field and colleagues (2002) study that found that weight concerns predicted 

drinking amongst adolescents and drinking predicted engaging purging to control weight.  

The current study suggests that disordered eating increases the risk of binge drinking 

through engaging in more risky drinking behaviors, less protective behaviors, and having 

elevated expectancies. The study did not explore if binge drinking increased the risk of 

disordered eating.  Further research in this area is needed to confirm if both behaviors are 

risk factors or if only disordered eating is a risk factor for binge drinking.  The third 

explanation is that the two behaviors share common risk factors.  Stice and colleagues 

(2004) in a prospective study of adolescent females found a minimal amount of evidence 

that BN predicted the onset of substance abuse and no evidence that substance abuse 

predicted the onset of BN.  They concluded that the comorbidity was a result of shared 

risk factors but not that one disorder causes the other.  Future longitudinal research is 

needed confirm an etiological pathway, to identify risk factors such as personality traits 
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or emotion regulation trouble, and examine the mechanism by which risk factors or one 

behavior increases the risk of the other behavior.    

The significant relationship between the two behaviors has implications for the 

high-risk drinking prevention programs.  On implications is to educate participants about 

the association between disordered eating and binge drinking.  This would be consistent 

with prevention programs that already raise awareness about at-risk groups such as white, 

males, athletes, and fraternity and sorority members.  Additionally, college counselors 

and administrators should also be educated about the association and administer thorough 

screenings for both behaviors.  If further indicated by additional research, it might also be 

pertinent to develop alcohol abuse programs specifically for individuals with disordered 

eating and address some of their unique needs. 

Objective two was to confirm and to expand on previous findings that females 

with disordered eating reported higher levels of negative consequences from drinking 

(Adams & Araas, 2006; Anderson et al., 2005; Dunn et al., 2002; Krahn et al., 2005).  

Previous studies focused on female purging behaviors (Anderson et al., 2005; Adams & 

Araas, 2006).  The current study expanded these findings by examining males and 

females, including more disordered eating behaviors, and controlling for other drinking 

variables.  The study found that males and females with disordered eating both reported 

experiencing more negative consequences than individuals without disordered eating.  

The effects were graded where moderate and severe groups reported significantly more 

consequences than individuals with mild disordered eating, which is consistent with 

Krahn and colleagues’ (2005) finding amongst dieters.  An interpretation of these 
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findings is that disordered eating behaviors are a marker of psychological vulnerability 

that results in engaging in dangerous drinking and experiencing high levels of negative 

drinking consequences.  It was previously shown that psychological risk factors are 

related to negative consequences (Park & Grand, 2005).  Future research is needed to 

understand if disordered eating functions as a risk factor for drinking consequences or is 

an additional symptom of an underlying vulnerability.  This research will further provide 

evidence for an etiological pathway.   

The consequence analyses used two approaches to examine the effects of 

disordered eating while including other variables in the model.  In the GLM, the effects 

of disordered eating were present while controlling for drinking behaviors and binge 

drinking. Therefore, it appears that disordered eating is a unique predictor of 

consequences for both genders in the GLM.  The SEM partially confirmed these findings 

and expanded them by examining indirect effects.  The SEM found that disordered eating 

is only a unique predictor of global consequences for males and not for females.  

However, disordered eating indirectly influenced global consequences through disordered 

eating’s positive relationship with risky drinking behaviors, negative relationship with 

protective drinking behaviors, and positive relationship with binge drinking behaviors for 

males and females.  The different results between the two analyses could be a product of 

the way the variables were quantified, the different statistical techniques, and the 

inclusion of meditational pathways. Nonetheless, the interpretation remains the same that 

disordered eating is a symptom of a vulnerability or a risk factor that is associated with 
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dangerous drinking behaviors and negative consequences, which is consistent with the 

discussed etiological pathways and previous findings.    

Objective three examined the relationship between expectancies and disordered 

eating among college students.  It was noted that expectancies vary by age (Leigh & 

Stacy, 2004), are part of a social learning process (reviewed in Fischer, Anderson, & 

Smith, 2004), and are influenced by the expectancies of alternative behaviors (Levy & 

Easleywine, 1993), such as disordered eating.  Therefore, the study focused only on 

college students with or without disordered eating.  In this age group it is possible that 

disordered eating subjects might have unique alcohol expectancies that place them at-risk 

for binge drinking and negative consequences from drinking.   

The study found that alcohol expectancies related to tension reduction, social 

facilitation, sexual experiences, and self-improvement were more highly endorsed by 

individuals with disordered eating.  Specifically, males with mild and moderate 

disordered eating reported having higher expectancies of tension reduction, social 

facilitation, sexual experiences, and feeling attractive after drinking.  Males with severe 

disordered eating were not significantly different from any of the other groups.  This 

could be because of low sample size and limited power in this group or because males 

with severe disordered eating might have very little hope that alcohol will make them feel 

better or improve their situation.  For females, all individuals with disordered eating were 

more likely to endorse positive alcohol expectancies than their non-disordered eating 

peers.   
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In general, severity of disordered eating was not related to being more likely to 

endorse the alcohol expectancies for tension reduction, feeling attractive, and social 

facilitation.  A possible interpretation is that severity in disordered could be associated 

with higher levels of other psychological factors such as feelings of hopelessness, 

helplessness, or reduced self-esteem.  These and other psychological factors might keep 

expectancy levels of individuals with disordered eating elevated only to the level of their 

less disordered peers.   However, a firm understanding of the results requires replication 

and further examination to understand the role of alcohol expectancies among individuals 

with disordered eating.  Future research is needed to understand how and why individuals 

with disordered eating hold higher alcohol expectancies and why expectancies do not 

increase with disordered eating severity.  Additionally, further research should examine 

additional psychological factors and their role in mediating alcohol expectancies.   

The expectancy results for tension reduction are consistent with previous research 

that has suggested that disordered eating and drinking problems might result from 

affective regulation trouble (Stice et al., 2004; Luce et al, 2007).  However, affective 

trouble might not be the only domain with which individuals with disordered eating are 

struggling.  The study also found that individuals with disordered eating might be looking 

to alcohol to feel attractive, facilitate social relationships, and have sexual relationships.  

A further interpretation could be that individuals with disordered eating might have lower 

self-confidence and higher social anxiety.   These individuals might rely more on alcohol 

to increase their social confidence, which might place them at-risk for suffering from 

more adverse consequences.  Therefore, establishing realistic expectancies from alcohol 
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are an important area to target in alcohol interventions, especially with individuals with 

disordered eating.  It might also be beneficial for prevention programs to generalize the 

information about the role of expectancies to other dangerous behaviors such as 

disordered eating, sexual behaviors, and impulsive shopping.  Future research should 

investigate whether individuals with disordered eating would benefit from high-risk 

drinking prevention programs that incorporate more psycho-education about alcohol 

expectancies, adaptive coping skills, and self-confidence to reduce expectancies and 

negative consequences. 

The expectancy results might further be impacted by the fact these analyses were 

conducted on the total pre-course sample.  There could be important differences between 

individuals with disordered eating who do and who do not drink in terms of their alcohol 

expectancies.  Future research should examine differences in alcohol expectancies 

between individuals with disordered eating that do and do not drink.   

The results section noted that expectancies and consequences could not be 

included in the same CFA models because they accounted for the same variance.  

Consequently, they were also not included in the SEM model either.  Additionally, many 

of the expectancy questions target the same outcome as consequence questions.  For 

example, the expectancy question would ask if one expects a sexual encounter versus a 

consequence question would ask if one experienced a sexual encounter.  Previous 

research has suggested that positive alcohol expectancies put an individual at-risk of 

suffering more adverse consequences from their alcohol use (Hope & Ham, 2003).  It 
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might be interpreted that expectancies and consequences among individuals who drink 

are so highly related and reinforcing that models interpret them as the same factor.  

The fourth objective aimed to examine whether individuals with disordered eating 

engaged in more risky drinking behaviors and less protective drinking behaviors.  These 

analyses aimed to expand beyond previous research that used only measures of frequency 

and quantity to understand how an individual drinks and how this could contribute to 

experiencing more global consequences.  The results showed that individuals with 

disordered eating engaged in more risky drinking behaviors and less protective drinking 

behaviors.  Eating before drinking was included as a protective behavior. This objective 

adds novel information to the field about drinking behaviors among individuals with 

disordered eating.  A hypothesis is that individuals with disordered eating might want to 

reduce calories, which would translate to not eating before drinking or taking shots to 

reduce calories, and this could put the individual at-risk.  Additionally, their expectancies 

of social facilitation and a goal of belonging might make them more vulnerable to pre-

game with friends to help relax before going out or to cave to peer pressure to take shots.  

The SEM further confirmed that disordered eating is positively related to risky drinking 

behaviors and negatively related to protective drinking behaviors.  These factors directly 

and indirectly account for a significant amount of variance in alcohol consequences.   

Again, males with severe disordered eating were not significantly different from 

other eating disorder groups on risky drinking but engaged in significantly less protective 

drinking behaviors.  Therefore, males with severe disordered eating appear to engage in 

alcohol use differently than other individuals with disordered eating.  Future research is 
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required to understand the differences between males and females with varying levels of 

disordered eating.  Additionally, tailored interventions might be needed to target males 

with severe disordered eating as they may represent a unique, at-risk population.   

The final objective was to predict whether the impact of AlcoholEdu varied by 

gender and by disordered eating group.  There were no gender differences.  Additionally, 

the effect of disordered eating group was only partially confirmed.  The results found that 

binge drinking at survey one is a very strong indicator of binge drinking at survey two.  

Additionally, individuals with mild disordered eating are at a higher risk of binge 

drinking at follow-up than individuals without disordered eating.  The other groups were 

not significantly different.  Therefore, targeting disordered eating as part of an alcohol 

intervention might help reduce binge drinking for individuals with mild disordered 

eating.  The results suggests that future alcohol intervention programs would benefit from 

further targeting individuals with disordered eating.  Some areas to focus on would be 

reducing alcohol expectancies and emphasizing healthy drinking practices.  Individuals 

with disordered eating might also benefit from alternative means to reduce tension, social 

anxiety, and enhance their sense of belonging.    

Limitations  

Results of this study should be considered in the context of a number of 

limitations.  The primary limitation is the method of measuring binge behaviors.  

Although older adolescents have been found to provide a reliable source of information 

(Edelbrock, Costello, Dulcan, Kalas, & Conover, 1985), binge behaviors were based 
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solely on self-report.  Therefore, future studies might benefit from using multiple 

reporters. 

Additionally, the measures used in this study came initially from AlcoholEdu and 

a created measure based on past eating disorder research (Krahn et al., 2005).  

AlcoholEdu selects variables based on a number of theoretical and statistical rationales.  

However, their instruments have not been empirically validated in traditional 

psychometric ways.  This was seen in the CFA where certain indicator variables were 

redundant.  The disordered eating measure assessed bulimic behaviors with four 

questions.  Therefore, there may be additional questions that are better able to capture the 

eating and drinking constructs for males and females that were not included in this study.    

Furthermore, as noted previously, the cross-sectional analysis limits conclusions 

about the directions of the results. Longitudinal research is needed to determine the 

direction and nature of this relationship between disordered eating and binge drinking.  It 

would be premature to derive inferences from a cross-sectional analysis.   

The goal of the study was to obtain a nation sample of college students that would 

have broad generalizability.  However, there were some sampling effects that could 

hinder the generalizability of the study.  The sample has a larger proportion of fraternity 

and sorority members (68%).  Additionally, fraternity and sorority members are at-risk 

for both binge drinking (reviewed in Hope and Ham, 2003) and disordered eating (Hoerr 

et al., 2002).  Yet, the influence of this may be mitigated because the selection effect of 

the Greek system is that heavy drinkers seek out heavy drinking environments.  

Therefore, Greek organizations may be are attracting and fostering heavy drinkers rather 
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than creating heavy drinkers (reviewed in Hope and Ham, 2003).  This may explain why 

the binge drinking rate is about the same as the national average even though there is a 

higher representation of Greek organizations.  Researchers have found that disordered 

eating does not differ between females that join sororities and those that choose not to 

join sororities.  Additionally, the sample also over-represents freshman students.  

Therefore, these findings may be less applicable to older students.  To overcome this, 

future tests should use a cross-validation index to compare the results of this sample to 

the results of another more fully representative college sample.  It is unlikely that such a 

sample could be derived from a high-risk drinking prevention program, since such 

programs are designed to address incoming students, mostly freshmen.   

Conclusion 

 

 The study achieved the goals of expanding the current understanding of the co-

occurrence between disordered eating and binge drinking among college males and 

females.  College students with disordered eating are more likely to binge drink, 

experience more negative consequences, engage in more risky drinking behaviors, hold 

higher levels of expectancies, and engage in less protective drinking behaviors than 

individuals without disordered eating.  Individuals with mild disordered eating are also at 

somewhat higher risk of becoming binge drinkers than individuals without disordered 

eating.  Additional research is needed to further understand the mechanism of this 

relationship.  It is unclear if one behavior causes the other or if there are underlying risk 

factors such as like affect regulation problems, social anxiety, or beliefs about ingesting 

food or drink that lead to both behaviors.  Clearly, individuals with disordered eating are 
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at increased risk to engage in dangerous drinking behaviors and to experience negative 

consequences.  Therefore, AlcoholEdu and other prevention programs would benefit 

from tailoring elements of their programs to individuals with disordered eating.    



 

79 

 

Appendix A 

 

Diagnostic Criteria for 307.51 Bulimia Nervosa Criteria (APA, 2000) 

A. Recurrent episodes of binge eating. An episode of binge eating is characterized by both 
of the following: 

1) Eating, in a discrete period of time (eg, within any 2-hour period), an amount of food 
that is definitely larger than most people would eat during a similar period of time and 
under similar circumstances. 

2) A sense of lack of control over eating during the episode (eg, a feeling that one cannot 
stop eating or control what or how much one is eating).  

B. Recurrent inappropriate compensatory behavior in order to prevent weight gain, such as 
self-induced vomiting; misuse of laxatives, diuretics, enemas or other medications; 
fasting or excessive exercise.  

C. The binge eating and inappropriate compensatory behaviors both occur, on average, at 
least twice a week for 3 months.  

D. Self-evaluation is unduly influenced by body shape and weight.  

E. The disturbance does not occur exclusively during episodes of Anorexia Nervosa.  

Specify type: 

 Purging type: During the current episode of bulimia nervosa, the person has regularly 
engaged in self-induced vomiting or the misuse of laxatives, diuretics or enemas.  

 Nonpurging type: During the current episode of bulimia nervosa, the person has used 
inappropriate compensatory behaviors, such as fasting or excessive exercise, but has not 
regularly engaged in self-induced vomiting or the misuse of laxatives, diuretics or 
enemas.  
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Table 1  

Drinking Consequences Table 

Variable Name 

Question: During the past two 

weeks, to what degree did the 

following happen to you when 

drinking or as a result of your 

drinking… 

Likert Scale 

(7 point scale) 

Hangover Have a hangover Always (1) – Never (7) 

Perform Perform poorly on an assignment Always (1) – Never (7) 

Unprepared Attend class unprepared Always (1) – Never (7) 

Insult Say things you didn’t really mean 

that hurt other’s feelings 

Always (1) – Never (7) 

RegretSex Have sexual experiences you later 

regretted 

Always (1) – Never (7) 

InjureOthers Intentionally injure others Always (1) – Never (7) 

Drive Drive after or while drinking Always (1) – Never (7) 

Blackout Not remember things that you did 

or said  

Always (1) – Never (7) 

Argue Be more argumentative Always (1) – Never (7) 

Unprotected Have unprotected sex Always (1) – Never (7) 

Passenger Ride with a driver who has been 

drinking 

Always (1) – Never (7) 
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Concentration Have difficulty concentrating in 

class 

Always (1) – Never (7) 

Regret Do things you regretted Always (1) – Never (7) 

Absent Miss a class Always (1) – Never (7) 

Vomit Vomit Always (1) – Never (7) 

Prompted Have to be prompted to remember 

something 

Always (1) – Never (7) 

Embarrass Embarrass yourself Always (1) – Never (7) 

Injuries  Accidently injure yourself or 

others 

Always (1) – Never (7) 

 

Note. Bolded items were included in the analyses. 
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Table 2 

Risky Drinking Behaviors 

Variable Name 

Question: During the past 

two weeks, if you were 

drinking, to what degree did 

you do the following... 

Likert Scale  

(7 point scale) 

Chug  

 

Chug alcohol Always (1) – Never (7) 

Shots  Do shots Always (1) – Never (7) 

HighAlcohol Choose a drink containing a 

higher alcohol concentration 

Always (1) – Never (7) 

Starve Intentionally not eat food or a 

meal before drinking 

Always (1) – Never (7) 

Pregame Start drinking before going 

out 

Always (1) – Never (7) 

Games Play drinking games Always (1) – Never (7) 

 
  

Note. Bolded items were included in the analyses. 
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Table 3 

Protective Drinking Behaviors 

Variable Name 

Question: During the past 

two weeks, if you were 

drinking, to what degree did 

you do the following... 

Likert Scales  

(7 point scale) 

Eat 

 

Eat food or a meal before 

drinking  

Never (1) – Always (7) 

Pace Pace your drinking  Never (1) – Always (7) 

BAC Think about your BAC  Never (1) – Always (7) 

Limit 

 

Set a personal limit of how 

many drinks you'll have 

during that drinking occasion 

Never (1) – Always (7) 

LessAlcohol 

 

Choose a drink with less 

alcohol  

Never (1) – Always (7) 

Water 

 

Alternate alcoholic drinks 

with alternate or other non-

alcoholic beverages  

Never (1) – Always (7) 

Count Keep track of how many 

drinks you've had 

Never (1) – Always (7) 

Note. Bolded items were included in the analyses. 
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Table 4 

Expectancy items 

Variable Name 

Question:  If you were under 

the influence from drinking 

alcohol, you would be more 

likely to… 

Likert Scale  

(7 point scale) 

ForgetProblems 

 

Forget about my problems Strongly Disagree (1) – 

Strongly Agree (7) 

Aggressive Be physically aggressive Strongly Disagree (1) – 

Strongly Agree (7) 

SexualRegret 

 

Make sexual decisions that I 

would regret 

Strongly Disagree (1) – 

Strongly Agree (7) 

Regret 

 

Do things I wish I hadn’t done Strongly Disagree (1) – 

Strongly Agree (7) 

Sick 

 

Feel nauseated or vomit Strongly Disagree (1) – 

Strongly Agree (7) 

PursueSex 

 

Pursue an opportunity to have 

sex 

Strongly Disagree (1) – 

Strongly Agree (7) 

Argue 

 

Be argumentative Strongly Disagree (1) – 

Strongly Agree (7) 

Connect Feel connected with or close Strongly Disagree (1) – 
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 to the people around me Strongly Agree (7) 

Social 

 

Have a better social life Strongly Disagree (1) – 

Strongly Agree (7) 

Academic 

 

Neglect my academic needs Strongly Disagree (1) – 

Strongly Agree (7) 

Nolimit 

 

Be unable to limit my 

consumption 

Strongly Disagree (1) – 

Strongly Agree (7) 

ForgetWorld 

 

Forget about the problems of 

the world 

Strongly Disagree (1) – 

Strongly Agree (7) 

Interest  

 

Pursue someone I am 

interested in 

Strongly Disagree (1) – 

Strongly Agree (7) 

Blame 

 

Blame my actions on my 

drinking 

Strongly Disagree (1) – 

Strongly Agree (7) 

Emotions 

 

Lose control of my emotions Strongly Disagree (1) – 

Strongly Agree (7) 

Attractive 

 

Feel attractive Strongly Disagree (1) – 

Strongly Agree (7) 

Hangover 

 

End up with a hangover Strongly Disagree (1) – 

Strongly Agree (7) 

Destress 

 

Feel less stressed Strongly Disagree (1) – 

Strongly Agree (7) 

Outgoing Be outgoing in social Strongly Disagree (1) – 
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 situations Strongly Agree (7) 

ForgetAcademics 

 

Forget what I studied Strongly Disagree (1) – 

Strongly Agree (7) 

Express 

 

Find it easier to express my 

feelings 

Strongly Disagree (1) – 

Strongly Agree (7) 
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            Table 5   

            Supplemental Disordered Eating Questions 

Variable Name Question 

Likert Responses 

(5 or 7 point scale) 

Binge An eating binge is defined as eating an 

amount of food in a specific period of time 

(such as 2 hours or less) that is definitely 

larger than most people would eat during a 

similar period of time; and feeling like you 

lost control of your eating. In the past three 

months, how often have you had an eating 

binge? 

Never. 

1 or 2 times a month. 

3 or 4 times a month. 

2 or more times a week. 

Once a day or more. 

Makesick In the past three months, how often have you  

made yourself sick (i.e. thrown-up) to prevent 

weight gain or to lose weight? 

Never. 

1 or 2 times a month. 

3 or 4 times a month. 
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2 or more times a week. 

Once a day or more. 

Laxative In the past three months, have you taken 

laxatives, diuretics, enemas, or other   

medications to prevent weight gain or to lose 

weight? 

Never. 

1 or 2 times a month. 

3 or 4 times a month. 

2 or more times a week. 

Once a day or more. 

Fasted In the past three months, have you fasted (i.e., 

gone without food for more than 24 hours); or 

excessively exercised (more than eight hours 

per week) to prevent   weight gain or lose 

weight? 

Never. 

1 or 2 times a month. 

3 or 4 times a month. 

2 or more times a week. 

Once a day or more. 

Guilty In the past three months, how guilty or shameful 

have you felt after engaging in any of the four 

behaviors described in the previous four 

Not applicable. 

Not at all guilty or shameful. 

Not very guilty or shameful. 
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questions? Please use the seven point scale to 

indicate the level of guilt or shame. 

Usually not guilty or 

shameful. 

Sometimes guilty or shameful. 

Usually guilty or shameful. 

Very guilty or shameful. 

Importance In the past three months, how important has your 

weight/shape been to your self-evaluation? 

Please use the 7 point scale below to indicate the 

level of importance. 

Not applicable. 

Not at all guilty or shameful. 

Not very guilty or shameful. 

Usually not guilty or 

shameful. 

Sometimes guilty or shameful. 

Usually guilty or shameful. 

Very guilty or shameful. 

 

             Note. Bolded items were included in the analyses. 
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              Table 6 

              First-Order Factor Loadings for Latent Variables and R
2 

for Males and Females 

Latent Variable Indicator Variable Males Females 

  Factor Loading R2 Factor Loading R2 

Disordered Eating Binge .57 .33 .65 .42 

 Makesick .98 .96 .81 .65 

 Laxative .95 .89 .73 .53 

 Fasted .78 .60 .79 .62 

Risky Behaviors Shots .70 .50 .69 .48 

 AlcoholHigh .71 .51 .68 .47 

 Pregame .75 .54 .71 .50 

Protective Behaviors Eat .66 .44 .58 .34 

 Pace .77 .60 .79 .62 

 Count .60 .35 .70 .49 

Verbal Consequences Insult .94 .88 .93 .87 

 Argue .82 .73 .84 .70 

Sexual Consequences RegretSex .90 .72 .81 .65 

 Unprotected .84 .68 .80 .65 

Emotional Consequences Regret .89 .80 .90 .81 

 Embarrass .84 .71 .82 .68 

Physical Consequences Vomit .83 .69 .76 .58 

 Hangover .67 .45 .73 .53 
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Dangerous Consequences Drive .81 .66 .73 .53 

 Passenger .82 .68 .75 .56 

 Injuries .91 .82 .83 .69 

Academic Consequences Perform .90 .82 .91 .83 

 Unprepared .92 .84 .90 .81 

 Concentration .92 .85 .89 .79 

 Absent .87 .76 .86 .74 

Global Consequences Verbal Consequences .88 .78 .81 .65 

 Sexual Consequences 1.00 1.00 1.00 1.00 

 Emotional Consequences .93 .86 .92 .85 

 Physical Consequences .91 .83 .88 .77 

 Dangerous Consequences .94 .87 .99 .98 

 Academic Consequences .91 .82 .84 .70 

 

              Note.  Bolded indicator variables mean that there were significant differences in these variables between males and    

              females.   
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                Table 7 

                Omega Coefficients 

Latent Variable Males Females 

Disordered Eating .95 .93 

Risky Drinking Behaviors .80 .76 

Protective Drinking Behaviors .82 .86 

Verbal Consequences .97 .95 

Sexual Consequences .94 .88 

Emotional Consequences .96 .95 

Physical Consequences .85 .80 

Dangerous Consequences .94 .85 

Academic Consequences .98 .97 

Global Consequences 1.00 .99 
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        Table 8 

        Consequences Means, Standard Deviations, and F-tests for ANOVAs 

 Non-Disordered 

Eating 

Mild Disordered 

Eating 

Moderate 

Disordered Eating 

Severe Disordered 

Eating F-test * 

 Male Consequences 

 28.11(14.49)
a
 33.28 (16.11)

b
 38.95 (19.62)

c
 45.11 (28.44) 

c
 30.30 

 Female Consequences 

 24.38 (11.89)
a
 29.14 (13.27)

b
 32.49(15.67)

c
 36.28 (16.68)

c
 47.50   

  

 

 

          Note.  * All significant at .0001.  Means with different superscripts are significantly different. 
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          Table 9 

          Male Expectancies’ Means, Standard Deviations, and F-Test 
 

 Non-Disordered 

Eating 

Mild Disordered 

Eating 

Moderate 

Disordered Eating 

Severe 

Disordered Eating F-test 

Tension Reduction 

 10.72 (4.49) 
a
 11.89 (4.26) 

b
 12.07 (4.64) 

b
 11.32 (6.38) 

a/b
 13.18* 

Social Facilitation 

 16.47 (6.04) 
a
 18.43 (5.31) 

b
 18.63 (6.05) 

b
 16.11 (8.48) 

a/b
 22.28* 

 Sexual Expectancies 

 7.45 (3.45) 
a
 8.17 (3.18) 

b
 8.36 (3.49) 

b
 8.03 (4.10) 

a/b
  8.99* 

  Feeling Attractive 

  3.52 (1.70) 
a
 3.93 (1.62) 

b
 3.95 (1.73) 

b
 3.79 (2.23) 

a/b
 10.07* 

 

            Note. * Indicates significant at p<.0005. Means with different superscripts are significantly different.  
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           Table 10 

           Female Expectancies’ Means, Standard Deviations, and F-Test 

 Non-Disordered 

Eating 

Mild Disordered 

Eating 

Moderate 

Disordered Eating 

Severe Disordered 

Eating F-test 

Tension Reduction 

 10.42 (4.47)
a
 11.55 (4.04)

b
 11.65 (4.41)

b
 12.59 (4.45) 

b
 41.14 * 

Social Facilitation 

 16.00 (5.90)
a
 18.30 (5.05)

b
 18.99 (5.44)

b
 19.82 (5.21)

b
 69.81 * 

Sexual Expectancies 

 10.24 (4.71)
a
 11.68 (4.40)

b
 12.54 (4.38)

c
 12.69 (4.26)

b/c
 32.31 * 

Feeling Attractive 

 3.51 (1.72)
a
 4.06  (1.62)

b
 4.19 (1.73)

b
 4.08 (1.76)

b
 42.92 * 

 

                Note:  * Indicates significant at p<.0005.  Means with different superscripts are significantly different. 
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           Table 11 

           Means, Standard Deviations, and F-tests for ANOVAs 

  

Non-Disordered 

Eating 

Mild Disordered 

Eating 

Moderate 

Disordered Eating 

Severe Disordered 

Eating        F-test * 

Males  Risky Drinking  

  10.69 (4.30)
a
 11.42 (3.85)

b
 12.28 (4.10)

b
 10.27 (5.91) 

a/b
 22.33 

  Protective Drinking  

  15.74 (3.52)
a
 14.65 (3.52)

b
 14.06 (3.82)

b
 9.82 (5.44) 

c
 33.65 

Females  Risky Drinking  

  10.53 (4.51)
a
  11.94 (4.32)

b
 12.45(4.10)

b/c
  14.31 (3.64)

c
  33.28 

  Protective Drinking  

  16.93 (3.50)
a
  15.98 (3.51)

b
  14.63 (4.05)

c
 14.49 (4.15)

c
 35.34 

  

            Note:  * All significant at .0001.  Means with different superscripts are significantly different.  
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           Table 12 

 

           Logistic Regression Predicting Binge Drinking for Males 
 

  B S.E. Wald df p Odds Ratio 

Step One       

   Binge Drinking at Intake 1.99 .11 302.59 1 .0005 7.28 

   Constant -1.47 .084 284.60 1 .0005 .23 

Step Two       

 Binge Drinking at Intake 1.97 .12 295.21 1 .0005 7.17 

  Severe Disordered Eating Group -.25 .66 .15 1 .70 .78 

  Moderate Disordered Eating Group -.26 .25 1.08 1 .30 .77 

  Mild Disordered Eating Group .37 .13 7.97 1 .005 1.44 

  Constant -1.54 .095 263.04 1 .0005 .21 

 



 

 

 

9
8 

 

             Table 13 

            Logistic Regression Predicting Binge Drinking for Females 

 

 B S.E. Wald df p Odds Ratio  

Step One        

 Binge Drinking at Intake 2.25 .084 710.96 1 .0005 9.46  

 Constant -1.90 .064 891.42 1 .0005 .15  

 Step Two        

 Binge Drinking at Intake 2.20 .85 669.73 1 .0005 9.03  

  Severe Disordered Eating Group .53 .36 2.19 1 .139 1.70  

  Moderate Disordered Eating Group .24 .17 1.92 1 .166 1.27  

  Mild Disordered Eating Group .33 .090 13.15 1 .000 1.39  

  Constant -2.01 .071 802.22 1 .000 .13  
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     Table 14 

     Male SEM Polychoric Matrix 

 Bin Ma
k 

Lax Fas Gui Say Agu Rse Unp Reg Em Vo Han Dri Pas Inj Per Unp Con Abs Sho Alc Pre Eat Pac Cou Day Av 

Mak .59 . . . . . . . . . . . . . . . . . . . . . . . . . .  

Lax .55 .89 . . . . . . . . . . . . . . . . . . . . . . . . .  

Fas .52 .80 .81 . . . . . . . . . . . . . . . . . . . . . . . .  

Guil .63 .73 .73 .73 . . . . . . . . . . . . . . . . . . . . . . .  

Say .22 .43 .38 .25 .19 . . . . . . . . . . . . . . . . . . . . . .  

Agu .22 .37 .35 .24 .19 .80 . . . . . . . . . . . . . . . . . . . . .  

Rse .25 .48 .45 .31 .26 .69 .62 . . . . . . . . . . . . . . . . . . . .  

Unp .23 .48 .41 .35 .21 .68 .62 .70 . . . . . . . . . . . . . . . . . . .  

Reg .19 .35 .31 .25 .19 .75 .69 .76 .65 . . . . . . . . . . . . . . . . . .  

Em .21 .35 .26 .21 .14 .72 .64 .62 .61 .75 . . . . . . . . . . . . . . . . .  

Vo .19 .43 .39 .27 .18 .62 .55 .59 .59 .63 .64 . . . . . . . . . . . . . . . .  

Han .17 .17 .10 .08 .11 .47 .49 .47 .39 .53 .50 .56 . . . . . . . . . . . . . . .  

Dri .20 .47 .45 .29 .20 .62 .57 .63 .70 .56 .49 .55 .36 . . . . . . . . . . . . . .  

Pas .25 .45 .41 .28 .23 .62 .56 .62 .73 .58 .54 .52 .41 .76 . . . . . . . . . . . . .  

Inj .26 .50 .48 .35 .25 .71 .67 .67 .70 .69 .73 .67 .50 .68 .66 . . . . . . . . . . . .  

Per .26 .45 .39 .22 .24 .67 .62 .71 .65 .65 .60 .63 .56 .63 .62 .68 . . . . . . . . . . .  

Unp .28 .43 .37 .22 .24 .67 .62 .72 .62 .67 .63 .61 .54 .61 .61 .68 .87 . . . . . . . . . .  

Con .21 .48 .43 .29 .22 .70 .64 .71 .70 .73 .66 .63 .53 .67 .68 .72 .80 .82 . . . . . . . . .  

Abs .23 .42 .39 .26 .19 .63 .60 .66 .64 .67 .62 .65 .48 .60 .61 .69 .74 .81 .79 . . . . . . . .  

Sho .06 .03 .03 .00 .01 .34 .30 .32 .27 .33 .35 .30 .31 .17 .25 .31 .27 .29 .28 .29 . . . . . . .  

Alc .12 .11 .09 .05 .04 .35 .30 .35 .28 .30 .36 .28 .29 .22 .27 .32 .31 .31 .30 .31 .58 . . . . . .  

Pre .11 .05 .01 .01 .06 .39 .37 .39 .35 .35 .39 .24 .34 .23 .34 .33 .33 .35 .34 .36 .48 .45 . . . . .  

Eat -.18 -
.52 

-.47 -.39 -.22 -.27 -.22 -.26 -.34 -.22 -.23 -.29 -.07 -.31 -.27 -.36 -.29 -.29 -.27 -.25 .02 -.05 .01 . . . .  

Pac -.21 -
.45 

-.41 -.30 -.21 -.31 -.29 -.29 -.30 -.33 -.32 -.35 -.23 -.25 -.29 -.37 -.32 -.33 -.32 -.32 -.18 -.18 -.15 .57 . . .  

Cou -.12 -
.26 

-.33 -.17 -.12 -.24 -.23 -.28 -.27 -.29 -.26 -.22 -.24 -.17 -.26 -.30 -.24 -.29 -.26 -.28 -.19 -.14 -.25 .31 .44 . .  

Day .19 .19 .18 .13 .17 .27 .27 .28 .29 .25 .24 .18 .21 .27 .30 .28 .25 .27 .29 .29 .14 .15 .22 -.15 -.19 -.19 .  

Ave .14 -
.02 

.00 .03 .08 .20 .21 .19 .13 .26 .25 .19 .27 .08 .11 .18 .15 .18 .17 .20 .29 .23 .31 .01 -.23 -.24 .63  

Mean 1.5 1.1 1.1 1.2 1.4 2.1 2.3 2.0 1.8 2.2 2.4 2.0 2.8 1.8 1.9 1.8 1.9 2.1 1.9 2.0 3.8 3.5 3.7 5.6 5.1 4.6 1.4 3.4 

SD .86 .46 .52 .59 1.1 1.4 1.5 1.5 1.5 1.5 1.8 1.4 1.6 1.4 1.4 1.3 1.3 1.4 1.3 1.4 1.8 1.6 1.9 1.5 1.5 1.8 1.6 3.6 
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     Table 15 

 

     Female SEM Polychoric Matrix 

 Bin Mak Lax Fas Gui Say Agu Rse Unp Reg Em Vo Han Dri Pas Inj Per Unp Con Abs Sho Alc Pre Eat Pac Cou Day Av 

Mak .57 . . . . . . . . . . . . . . . . . . . . . . . . . .  

Lax .45 .67 . . . . . . . . . . . . . . . . . . . . . . . . .  

Fas .47 .66 .62 . . . . . . . . . . . . . . . . . . . . . . . .  

Guil .71 .71 .63 .67 . . . . . . . . . . . . . . . . . . . . . . .  

Say .21 .22 .21 .22 .13 . . . . . . . . . . . . . . . . . . . . . .  

Agu .19 .21 .14 .17 .09 .78 . . . . . . . . . . . . . . . . . . . . .  

Rse .22 .23 .22 .21 .14 .60 .51 . . . . . . . . . . . . . . . . . . . .  

Unp .18 .23 .23 .24 .08 .60 .58 .65 . . . . . . . . . . . . . . . . . . .  

Reg .25 .25 .20 .23 .19 .70 .59 .78 .59 . . . . . . . . . . . . . . . . . .  

Em .25 .17 .17 .20 .16 .65 .57 .59 .50 .74 . . . . . . . . . . . . . . . . .  

Vo .15 .24 .23 .20 .10 .49 .44 .50 .54 .51 .55 . . . . . . . . . . . . . . . .  

Han .17 .11 .14 .10 .12 .47 .43 .45 .39 .52 .50 .55 . . . . . . . . . . . . . . .  

Dri .15 .24 .23 .22 .06 .50 .47 .55 .65 .50 .38 .45 .27 . . . . . . . . . . . . . .  

Pas .21 .24 .21 .21 .14 .52 .48 .54 .67 .53 .43 .42 .35 .75 . . . . . . . . . . . . .  

Inj .24 .19 .21 .25 .16 .63 .58 .62 .62 .68 .70 .55 .47 .54 .55 . . . . . . . . . . . .  

Per .23 .22 .24 .22 .11 .59 .52 .62 .63 .59 .55 .51 .53 .54 .54 .61 . . . . . . . . . . .  

Unp .22 .22 .20 .20 .13 .55 .50 .61 .58 .59 .55 .47 .50 .50 .52 .57 .85 . . . . . . . . . .  

Con .26 .23 .19 .22 .16 .59 .55 .61 .63 .65 .57 .47 .51 .54 .55 .61 .77 .80 . . . . . . . . .  

Abs .18 .22 .16 .20 .10 .57 .52 .58 .62 .61 .55 .51 .44 .54 .54 .61 .73 .78 .76 . . . . . . . .  

Sho .16 .11 .09 .12 .12 .27 .24 .27 .23 .35 .36 .25 .35 .12 .20 .31 .26 .26 .26 .22 . . . . . . .  

Alc .19 .15 .13 .17 .13 .28 .27 .31 .27 .34 .37 .25 .31 .19 .24 .35 .32 .30 .29 .23 .50 . . . . . .  

Pre .18 .09 .10 .13 .13 .31 .30 .30 .26 .37 .38 .23 .37 .14 .23 .32 .30 .32 .33 .30 .51 .44 . . . . .  

Eat -.11 -.23 -.26 -.28 -.16 -.22 -.18 -.24 -.31 -.22 -.19 -.23 -.12 -.30 -.31 -.24 -.26 -.23 -.21 -.24 -.08 -.10 -.03 . . . .  

Pac -.17 -.19 -.18 -.21 -.19 -.33 -.31 -.29 -.33 -.39 -.39 -.32 -.30 -.25 -.31 -.36 -.32 -.29 -.31 -.27 -.29 -.25 -.22 .55 . . .  

Cou -.16 -.18 -.23 -.15 -.13 -.31 -.26 -.31 -.36 -.34 -.33 -.30 -.28 -.26 -.31 -.32 -.33 -.32 -.30 -.31 -.18 -.17 -.18 .35 .50 . .  

Day .22 .24 .15 .18 .16 .23 .22 .24 .29 .24 .21 .17 .19 .25 .23 .26 .26 .28 .30 .30 .15 .16 .20 -.07 -.13 .17 .  

Ave .21 .19 .11 .14 .17 .21 .21 .20 .17 .28 .27 .18 .27 .10 .16 .24 .19 .19 .20 .20 .31 .24 .30 -.04 -.23 .24 .72  

Mean 1.5 1.1 1.1 1.2 1.4 1.8 2.0 1.6 1.4 2.0 2.3 1.8 2.7 1.4 1.7 1.6 1.7 1.8 1.7 1.7 3.8 3.3 4.1 5.3 5.9 5.1 1.1 2.2 

SD .86 .46 .49 .61 2.0 1.3 1.4 1.1 1.1 1.5 1.5 1.4 1.7 1.0 1.1 1.2 1.1 1.3 1.3 1.3 2.0 1.7 2.0 1.5 1.4 1.8 1.3 2.5 
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Table 16 

 

Male Expectancy Polychoric Matix 

 

 

 

 

 Bin Mak Lax Fas Gui For Agg Sex Reg Sic Pur Arg Con Soc Aca Nol For Int Bla Des Att Han Des Out For Exp 

Mak .59 . . . . . . . . . . . . . . . . . . . . . . . .  

Lax .55 .89 . . . . . . . . . . . . . . . . . . . . . . .  

Fas .52 .80 .81 . . . . . . . . . . . . . . . . . . . . . .  

Guil .63 .73 .73 .73 . . . . . . . . . . . . . . . . . . . . .  

For .13 .04 .01 .08 .10 . . . . . . . . . . . . . . . . . . . .  

Agg .13 .10 .11 .05 .08 .44 . . . . . . . . . . . . . . . . . . .  

Sex .13 .06 .04 .03 .08 .43 .69 . . . . . . . . . . . . . . . . . .  

Reg .10 .00 -.02 .00 .06 .46 .66 .81 . . . . . . . . . . . . . . . . .  

Sic .06 -.03 -.03 -.02 .02 .37 .56 .56 .64 . . . . . . . . . . . . . . . .  

Pur .11 .04 .05 .08 .07 .44 .58 .72 .67 .55 . . . . . . . . . . . . . . .  

Arg .12 .06 .08 .03 .08 .41 .72 .65 .66 .57 .65 . . . . . . . . . . . . . .  

Con .15 -.03 -.03 .04 .12 .49 .34 .45 .46 .37 .55 .45 . . . . . . . . . . . . .  

Soc .18 .08 .08 .09 .14 .52 .32 .41 .41 .30 .50 .39 .71 . . . . . . . . . . . .  

Aca .12 .10 .07 .03 .06 .36 .58 .58 .63 .57 .52 .58 .32 .30 . . . . . . . . . . .  

Nol .13 .20 .19 .12 .10 .40 .57 .55 .56 .50 .46 .57 .27 .32 .67 . . . . . . . . . .  

Fog .13 .13 .09 .11 .11 .71 .48 .48 .51 .41 .48 .48 .45 .50 .52 .60 . . . . . . . . .  

Int .16 -.07 -.02 .02 .06 .52 .43 .58 .56 .42 .70 .50 .65 .64 .42 .40 .54 . . . . . . . .  

Bla .13 .07 .08 .01 .08 .45 .60 .61 .65 .53 .58 .60 .41 .41 .61 .61 .56 .56 . . . . . . .  

Los .15 .13 .13 .05 .11 .40 .66 .62 .65 .55 .53 .66 .32 .32 .61 .66 .54 .44 .69 . . . . . .  

Att .14 .10 .07 .05 .10 .49 .50 .54 .52 .42 .59 .52 .56 .56 .46 .49 .55 .66 .55 .56 . . . . .  

Han .08 .01 .02 .00 .04 .33 .49 .50 .55 .63 .47 .52 .33 .27 .52 .50 .40 .39 .51 .54 .43 . . . .  

Des .13 -.01 .00 .05 .09 .61 .37 .43 .48 .38 .51 .43 .60 .59 .37 .37 .60 .63 .46 .41 .58 .40 . . .  

Out .13 -.08 -.09 .01 .09 .51 .35 .49 .51 .38 .60 .44 .69 .68 .36 .31 .50 .76 .45 .36 .62 .39 .71 . .  

For .10 .15 .10 .06 .09 .31 .55 .51 .55 .53 .43 .54 .25 .22 .68 .62 .48 .33 .55 .62 .43 .54 .34 .30 .  

Exp .15 .00 -.01 .06 .12 .49 .42 .50 .53 .42 .55 .47 .60 .60 .41 .40 .52 .69 .49 .48 .60 .38 .62 .72 .42  

Mean 1.5 1.1 1.1 1.2 1.4 3.6 3.1 3.6 3.9 3.7 4.0 3.5 4.2 4.0 3.4 3.0 3.3 4.3 3.4 3.1 3.6 3.6 4.1 4.5 3.2 4.0 

SD .86 .46 .52 .59 1.1 1.8 1.8 1.8 1.8 1.8 1.9 1.7 1.7 1.7 1.9 1.7 1.7 1.8 1.8 1.7 1.7 1.8 1.7 1.8 1.7 1.7 
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      Table 17 

      Female Expectancy Polychoric Matrix

 Bin Mak Lax Fas Gui For Agg Sex Reg Sic Pur Arg Con Soc Aca Nol For Int Bla Des Att Han Des Out For Exp 

Mak .57 . . . . . . . . . . . . . . . . . . . . . . . .  

Lax .45 .67 . . . . . . . . . . . . . . . . . . . . . . .  

Fas .47 .66 .62 . . . . . . . . . . . . . . . . . . . . . .  

Guil .71 .71 .63 .67 . . . . . . . . . . . . . . . . . . . . .  

For .14 .11 .11 .09 .12 . . . . . . . . . . . . . . . . . . . .  

Agg .13 .08 .07 .09 .06 .29 . . . . . . . . . . . . . . . . . . .  

Sex .18 .15 .15 .11 .16 .30 .63 . . . . . . . . . . . . . . . . . .  

Reg .16 .13 .08 .10 .15 .31 .57 .82 . . . . . . . . . . . . . . . . .  

Sic .05 .08 .04 .05 .07 .21 .47 .53 .61 . . . . . . . . . . . . . . . .  

Pur .14 .13 .13 .10 .11 .28 .59 .77 .66 .54 . . . . . . . . . . . . . . .  

Arg .09 .05 .05 .09 .05 .25 .68 .58 .61 .52 .61 . . . . . . . . . . . . . .  

Con .19 .10 .12 .16 .17 .43 .23 .37 .38 .27 .37 .34 . . . . . . . . . . . . .  

Soc .21 .17 .19 .20 .20 .44 .17 .27 .27 .15 .28 .25 .67 . . . . . . . . . . . .  

Aca .09 .06 .07 .03 .08 .24 .52 .57 .59 .53 .53 .52 .23 .19 . . . . . . . . . . .  

Nol .13 .15 .12 .08 .09 .28 .54 .58 .58 .49 .56 .53 .27 .25 .65 . . . . . . . . . .  

Fog .12 .13 .14 .11 .12 .66 .39 .43 .43 .32 .42 .38 .41 .43 .46 .54 . . . . . . . . .  

Int .21 .12 .11 .16 .19 .44 .32 .54 .51 .32 .51 .38 .60 .53 .39 .39 .51 . . . . . . . .  

Bla .17 .09 .10 .09 .12 .35 .47 .62 .65 .47 .56 .52 .40 .35 .56 .58 .51 .59 . . . . . . .  

Los .13 .13 .09 .08 .10 .29 .53 .60 .65 .52 .56 .61 .36 .26 .57 .59 .47 .50 .70 . . . . . .  

Att .20 .11 .14 .15 .16 .42 .31 .46 .43 .29 .45 .37 .55 .52 .34 .37 .49 .62 .53 .52 . . . . .  

Han .05 .01 .04 -.01 .05 .21 .41 .47 .53 .66 .48 .48 .25 .16 .51 .51 .33 .34 .50 .55 .34 . . . .  

Des .16 .12 .10 .11 .13 .58 .24 .33 .36 .27 .32 .31 .52 .51 .27 .30 .57 .55 .44 .40 .55 .35 . . .  

Out .20 .10 .11 .15 .20 .45 .21 .39 .42 .29 .35 .32 .65 .64 .29 .28 .44 .68 .49 .43 .63 .34 .67 . .  

For .06 .06 .04 .04 .05 .23 .49 .51 .55 .52 .47 .49 .19 .11 .67 .57 .44 .33 .55 .58 .35 .52 .32 .28 .  

Exp .19 .09 .13 .13 .14 .43 .29 .39 .42 .29 .37 .35 .59 .55 .32 .33 .46 .63 .49 .47 .59 .33 .58 .71 .36  

Mean 1.5 1.1 1.1 1.2 1.4 3.6 2.7 3.5 3.9 4.0 3.1 3.4 4.2 3.7 3.4 2.9 3.2 4.3 3.7 3.7 3.7 3.9 4.1 4.7 3.3 4.2 

SD .86 .46 .49 .61 2.0 1.7 1.8 1.9 1.8 1.8 1.9 1.8 1.7 1.8 1.9 1.8 1.7 1.7 1.9 1.8 1.7 1.9 1.7 1.7 1.8 1.8 
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             Table 18 

             Correlations for Males and Females among Latent Variables: males (females) 

 Disordered Eating Consequences Risky Behaviors 

Global Consequences .50 (0.39)*    

Risky Drinking Behaviors 0.11 (0.30)* 0.56 (0.59)*  

Protective Drinking Behaviors -0.59 (-0.38)* -0.52 (-0.56)* -0.27 (-0.38)* 

 

              Note.  * Significant at p<.0005 
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             Table 19 

             Chi-Square Test for Difference Test between Males and Females for Pathways 

Paths χ
2

dif df dif p-value  

Binge Drinking  Disordered Eating  47.28 1.00 0.0005 

Global Consequences  Disordered Eating 7.77 1.00 .0053 

Global Consequences  Protective Drinking Behaviors 7.49 1.00 .0062 

Global Consequences  Risky Drinking Behaviors 2.67 1.00 .102 

Global Consequences  Binge Drinking 1.387 1.00 .24 

Risky Drinking Behaviors  Disordered Eating 32.85 1.00 .0005 

Protective Behaviors  Disordered Eating 0.038 1.00 0.84 

 

               Note.  Bolded paths were significantly different for males and females. 
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         Table 20   

         Path Estimate for Males and Females  

Paths Males Female 

  Z-Score  Z-Scores 

Binge Drinking  Disordered 

Eating  

.16 3.71 .53 11.46 

Global Consequences  

Disordered Eating 

.17 2.74 -.11 -1.88 

Global Consequences  

Binge Drinking 

.27 6.42 .062  2.73 

 Global Consequences  

Risky Drinking Behaviors 

.41 16.79 .46 16.79 

Global Consequences  

Protective Drinking Behaviors 

-.32 -6.41 -.48 -10.68 
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Risky Drinking Behaviors  

Disordered Eating 

.27 6.42 .47 10.73 

Protective Drinking Behaviors 

 Disordered Eating  

-.66 -15.15 -.60 -15.15 

R
2
 for Consequences .50 .53 

 

              Note.  Z-Scores are standardized and absolute values greater than 1.96 are statistically significant.  The positive or  

              negative sign indicates the direction of the relationship. 
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            Table 21   

            The Indirect Effects of Binge Drinking, Risky Drinking Behaviors, and Protective Drinking Behaviors 

 Males Females 

  Z-Score  Z-Score 

Total Indirect Effect .33 8.40 .54 11.19 

Binge Drinking .010 2.27 .033 2.64 

Risky Drinking Behaviors .11 6.71 .22 9.17 

Protective Drinking Behaviors .21 5.95 .29 8.65 

 

            Note.  Absolute values greater than 1.96 for Z-Scores are statistically significant.   
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           Figure 1.  Model identified for the Confirmatory Factor Analysis  
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Figure 2.  Structural equation parameters from the SEM for males (females). 

 
           Indirect Effect Binge Drinking =  .01 (.033) 

  Indirect Effect Risky Drinking Behaviors =  .11 (.22) 

       Indirect Effect Protective Drinking Behaviors =  .21 (.29) 

Note.  All italic pathways are statistically significant 
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