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ABSTRACT
Objective: We examine weight control behavior used to (a) compensate for caloric content of heavy
alcohol use; and (b) enhance the psychoactive effects of alcohol among college students. We
evaluate the role of gender orientation and sex. Participants: Participants completed an online
survey (N D 651; 59.9% women; 40.1% men). Method: Weight control behavior was assessed via the
Compensatory-Eating-and-Behaviors-in Response-to-Alcohol-Consumption-Scale. Control variables
included sex, race/ethnicity, age, and depressive symptoms. Gender orientation was measured by
the Bem Sex Role Inventory. The prevalence and probability of alcohol-related weight control
behavior using ordinal logistic regression are reported. Results: Men and women do not
significantly differ in compensatory-weight-control-behavior. However, regression models suggest
that recent binge drinking, other substance use, and masculine orientation are positively associated
with alcohol-related weight control behavior. Conclusions: Sex was not a robust predictor of weight
control behavior. Masculine orientation should be considered a possible risk factor for these
behaviors and considered when designing prevention and intervention strategies.
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Heavy episodic drinking (HED), defined as imbibing 4 or 5
drinks in a row in a single sitting for females and males,
respectively, continues to present amajor preventable health
risk in the general population and in the college popula-
tion.1,2 College students continue to be at particularly high
risk for HED, which is frequently associated with physical
and sexual violence, poor academic performance, injury,
blackouts, overdose, and death.3 There are an estimated
1,700 deaths, 599,000 injuries, and 97,000 sexual assaults
related to alcohol use annually among college students.4 A
recent college health survey estimates that 44% of college
students engaged in HED behavior.5 In addition to signifi-
cantly higher rates of HED among collegiate men compared
to women, men have significantly higher rates of alcohol-
related violence perpetration and victimization compared to
women.6,7 Thus, considerable individual and social harm is
rooted inHED behavior.

A disturbing trend reported in the literature since the
mid-1980s is the co-occurrence of substance use—especially
alcohol use—and weight control behavior (henceforth
WCB) and/or eating disorders.8 Much of this research has
focused on women who are at greater risk for engaging in
WCB in general9 and in conjunction with or as a result of
alcohol use.10–14 For instance, a recent study found that high
school girls who were trying to lose weight were at increased

risk for binge drinking.15 The concerns stemming from the
association between WCB and HED revolve around the
heightened risk for intoxication where eating is curtailed or
meals are skipped altogether in order to avoid excessive cal-
ories. Eating less or skipping meals entirely among other
WCBs such as self-induced purging prior to drinking quick-
ens intoxication. One concern of intoxication is that it has
been repeatedly found to be a risk factor for interpersonal
and sexual violence victimization among women.14

Research on WCB and HED that focuses on both men
and women has been lacking aside from Patte and Leath-
erdale’s work and others.14,16,17 This omission is trouble-
some in that men are at greatest risk for HED. Patte and
Leatherdale18 highlight the importance of including men
in research on weight control behavior. They report gen-
der differences in associations between drinking behav-
ior, weight goals, and meal skipping. Women who were
trying to control their weight had increased odds of
problem drinking. Furthermore, Barry and Piazza-Gar-
ner8 note the counterintuitive yet positive association
between physical activity and alcohol consumption.

While the majority of previous research on this topic
has focused mainly on women and relied on clinical or
preclinical populations,19 we advance the field by exam-
ining the intersection of weight control behavior and
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alcohol use among male and female college undergradu-
ates—an at risk population—by including measures of
gender orientation. We move the field forward by exam-
ining the intersecting nature of sex (ie, female, male sta-
tus) and gender identity (ie, feminine, masculine
orientation) to better understand the sociocultural mech-
anisms involved in alcohol-related weight control
behavior.

The behavior under investigation has been referred to as
Drunkorexia, an informal term used to describe this form of
health behavior in both the media and in published
research.20 We heed the call by Piazza-Gardner and Barry21

to not utilize the term Drunkorexia in the present study
because of its inconsistent use in the literature and because
it is behavior that has yet to be officially recognized by the
medical community. Instead, we refer to the phenomena as
“alcohol related weight control behavior.”

Background

Research continues to identify an association between
substance use, WCB, and disordered eating among youth
and young adults.14,16,22–24 Early scholarship identified
the relationship but offered little in the way of explana-
tion.25–28 Peralta29 conducted qualitative interviews with
college students whereby the social reconciliation of
social norms encouraging alcohol use behavior with
pressures to maintain a healthy weight theoretically
explained the association. Among those in the latter cate-
gory, in order to reduce caloric intake and to be
“healthy,” participants reported (a) altering eating pat-
terns by skipping meals and/or eating less than usual; (b)
adopting altered drinking preferences such as drinking
less or choosing alcoholic beverage assumed to contain
fewer calories; (c) exercising before and/or after a drink-
ing event; and (d) self-induced purging. Women were
more likely to report these behaviors than men, and sub-
sequent research supported these findings.23,25

A more recent qualitative study suggests that college stu-
dents may be behaviorally offsetting calorie intake—both
retroactively and proactively—in response to a cognitive
awareness that unwanted calories are associated with alco-
hol use.30 Of note, this study reports a positive association
between dieting severity and the intensity of alcohol use.
Hunt and Gorbush31 report that college students demon-
strated a positive association between disordered eating,
alcohol use, and “inappropriate compensatory behaviors”
such as vomiting and fasting in order to attempt to stem
weight gain.

Because college students engage in high rates of HED,
examining the comorbidity of HED and WCB is critical.
Recent data suggest that 80% of students use alcohol and
approximately 50% engage in HED. One of the most

rigorous nonclinical representative samples reported 39% of
past 30 days drinkers restricted their calories on planned
drinking days, and 67% of students reported restricting calo-
ries due to weight concerns.16 This behavior was associated
with increased likelihood of getting drunk in a typical week
and with increased likelihood of getting into a physical fight
among men. Women, however, reported more health risks
in this study compared to men in association with calorie
cutting including memory loss, injury, sexual victimization,
and having unprotected sex while drinking. Others report
that the strongest predictor of binge drinking was vomiting
or using laxatives.8 Roosen and Mills3 report that 47% col-
lege students in their study commonly changed eating
behavior prior to alcohol use. Among a subsample of
women in this study, women who were preoccupied with
the caloric content of alcohol and who curtailed eating prior
to drinking to avoid weight gain were more likely to present
higher levels of disordered eating. Women who reduced
food intake in order to hasten intoxication were more likely
to present with alcohol problems. Because intoxication has
been associatedwith college sexual violence,32 it is important
to examine howWCBmight be exacerbating college student
intoxication and intoxication’s correlates.

A group of researchers17 developed the Compensatory
Eating and Behaviors in Reponses to Alcohol Consumption
Scale (henceforth CEBRACS) based on Peralta’s29 and
Burke et al’s25 findings. Items in the CEBRACS included
behaviors performed before, during, and after drinking
designed to offset the empty calories of alcohol use. Support
was found for the theoretical rationale explaining the co-
occurrence of alcohol use and WCB using CEBRACS in
both the original paper and a follow-up study.19 Addition-
ally, the CEBRACS has been replicated internationally and
its reliability and validity confirmed.33 We note that Ward
and Galante34 developed a “Drunkorexia Motives and
Behaviors” scale. These scholars found that drunkorexia is
a behavior that is separate from alcohol consumption and
disordered eating behaviors. The use of this scale, however,
is beyond the scope of the present study.

Gender socialization and health behavior

Health risk behaviors vary significantly by sex: men are
at far greater risk for engaging in health-compromising
acts compared to women,35 while women are at greater
risk for male-perpetrated health risk behavior (eg, physi-
cal and sexual assault).32 National data suggest a narrow-
ing of alcohol use by sex—yet significant differences
remain with men more likely to engage in HED com-
pared to women.6 While sex category differences have
been examined in the WCB and alcohol use literature,
no research has observed the effect of masculine or femi-
nine orientation on HED’s association with WCB.
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A growing body of research has begun to critically evalu-
ate masculine socialization as a key aspect of health.
Researchers have documented how HED among male col-
lege students is symbolic of a tough/strong man and thus
used to differentiate men from women and men who will
not/cannot conform to traditional masculine norms. Health
risk behaviors like HED become important facets of the
social construction of masculinity.36–39 Women may drink
less and less often compared to men for gendered reasons as
well. Fear of date rape, weight gain, and stigmatization stem-
ming from a double standard where women who drink
heavily are more apt to be marginalized by their peers.40

Interestingly, those who aremore physically active and those
who engage in sports activity, which are often gendered
activities, aremore likely to use alcohol.41,42

A social constructionist theory of gender establishes a
framework for understanding gendered risk status by posit-
ing that gender roles are learned and reinforced by sociocul-
tural mechanisms. Men and women actively contribute to
dominant gender norms through interaction with others.
While masculine ideologies vary by culture and context, a
dominant form of masculinity referred to as hegemonic
masculinity informs expectations and stereotypes of
men,43,44 which may drive individuals to engage in risk in
order to adhere to gendered expectations.45 HED is a gen-
dered behavior that is symbolic of toughness, strength, viril-
ity, and heterosexuality and stereotypically associated with
the male sex.43,45–47 We know little about whether female
college students are at lower risk of HED and/or WCB due
to their sex category or because of feminine orientation, and
even less about whether male students are at risk due to
masculine socialization processes.

Although sex category is uniform, masculine and femi-
nine orientation can vary, which may explain why rates of
health risk behavior differ both between and among men
and women.35 Theoretically, students that strongly conform
to masculine constructs may be experiencing gender role
strain, leading to health risk behavior.45,48 Alternatively, stu-
dents who conform to feminine constructsmay be protected
from some risk behaviors regardless of sex category and at
risk for other behaviors such as WCB (eg, eating disorders)
in order to adhere to appearance norms. However, while
women are more likely to be concerned about physical size
and are more likely to be dissatisfied with their bodies,49 a
significant number of men have been found to engage in
WCB.50 Sexual objectification and attractiveness pressures
have been examined among heterosexual and homosexual
men and women and suggest that heterosexual women and
gay men may be more prone to eating disorder syndromes
due to pressures to conform to physical attractiveness
expectations embraced bymen regardless of sexuality.51

Accounting only for sex category might be problematic
because a focus on sex only may yield incorrect data

interpretations. For example, young women who have a
strong masculine orientation may engage in HED behavior
and may not necessarily be concerned with conforming to
appearance norms (eg, being thin). Using the conventional
treatment of sex category, these women would be grouped
with women who have a strong feminine orientation. In
doing so, significance differences between the two types of
women becomemasked by a faulty reliance on sex category.
The same logic can be applied to men who have a feminine
orientation. Thus, relying on sex category alone to analyze
health behavior will not account for within-group differen-
ces and individual variability. Without examining sex cate-
gory and gender orientation (ie, masculine or feminine
orientation) simultaneously, the effect of sex category can be
confounded with gender orientation. As a result, female sex
can become an incorrectly specified target for intervention
at the expense of masculine orientation.

We adopt a gender construction framework where
gender is defined as active, performed and expressed in
social interaction to investigate the WCB and HED asso-
ciation. We posit that HED and WCB are intersecting
behaviors that serve to express gendered characteristics
during emerging adulthood.47 Emerging adulthood is a
critical period in the life course that it is associated with
identity formation.52,53

College student and gender role orientation
development

A significant literature on college student development sug-
gests that older adolescents and young adults are faced with
numerous intellectual, emotional, and relational tasks that
frame the identity development process.54,55 Successful navi-
gation through these tasks is important for developing a sta-
ble, intellectually robust, and confident identity during
college. Moreover, emotional competence is an important
aspect of college identity development, where college stu-
dents learn how to understand and express their emotions
with a myriad of social actors including peers, friends,
romantic partners, and faculty. Research suggests that
today’s college students struggle with behavioral and emo-
tional health problems at higher rates compared to previous
generations.5 The college student development literature
describes this current generation of college students as the
“Millennial Generation” because of the distinctiveness of
today’s college students in terms of their ethnic diversity,
their concerns with inequality, their relatively sheltered
childhood experience, the increasing presence and power of
women on college campuses, and their rule-oriented ten-
dency toward conformity instead of rule-breaking.5

Contemporary college students face cognitive and emo-
tional difficulties in balancing their career interests with cur-
rent economic realities in an era of technologically infused
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learning.56 When college students are distressed by chal-
lenges associated with college development expectations,
the management of emotions may be done in maladaptive
ways, which include binge eating disorders.57 Gender-spe-
cific normative perceptions may have an impact on sub-
stance abuse patterns that are sometimes also used to
address college-related stressors.58

Scholars have identified college involvement and
extracurricular activity as an important buffer against
maladaptive behaviors including heavy drinking.59

Chao60 reports that dysfunctional coping worsened the
relationship between stress and well-being even for those
with high social support. The emphasis contemporary
students place on achievement and conformity along
with the high value of friendships may consequently play
a role in increased stress among today’s college students.
One national survey estimates that 90% of students
believe that students use alcohol once a week or more,5

which is far above what students actually report using.
The emotional costs of not fitting in or being excluded
from perceived mainstream groups may create contexts
where stress relief techniques (ie, HED) may also serve
additional functions that align with conformity expecta-
tions (ie, weight control behavior used to conform to
body image norms; HED).

College students may be additionally at risk for the
co-occurrence of WCB and HED due to their contempo-
rary student status where the transition into adulthood is
likely delayed compared to their noncollege peers.61

Emerging adulthood involves experimentation with dif-
ferent behaviors that can pose risk to development and
physical and psychological health.5 College students are
less likely to be married, have parental responsibilities, or
be employed full-time compared to their noncollege
counterparts. Parenthood, marriage, and employment
are critical components of adult roles and are identities
that have been historically gendered (eg, father; mother;
breadwinner; homemaker). These roles are protective
against risky behaviors.52,61 Students may be engaging in
behaviors that approximate gendered adult roles such as
heavy drinking and WCB when marriage, full-time
employment, and parenthood roles are absent.

Context of college student needs

A relevant development in the changing characteristics of
college students is the growing number of gender noncon-
forming college students. This demographic change perhaps
presents challenges to health specialists especially mental
health providers on campus.62 This is especially of concern
in that LGBT students use substances at higher rates than
their non-LGBT counterparts often to address feelings of
gender identity confusion, fears of self-expression, and

disclosure.63 Similarly, sexual minority men may also be at
heightened risk for eating disorder symptoms.51

The discussion above is centered on an overriding
goal: college student health. The importance of promot-
ing student achievement, enabling students to reach aca-
demic goals, and obtaining overall life satisfaction is
contingent on college student health status. The psycho-
social aspects of weight control behavior in combination
with alcohol use behavior are important to consider
when planning for overall student success, retention, and
the graduation of college students.64

We extend the theoretical literature on the co-occurrence
of alcohol use andWCB by administering the CEBRACS on
college students and incorporating gender identity measures
to determine whether sex and gender socialization (eg, mas-
culine orientation and feminine orientation) are predictive
of the co-occurrence of WCB and alcohol use. We hypothe-
size: (H1) men will be more likely to engage in HED com-
pared to women; (H2) women will be more likely to engage
inWCB due to alcohol use compared to men; (H3) individ-
uals with a feminine orientation will have higher odds of
engaging inWCB due to alcohol use compared to individu-
als with a masculine orientation, net of demographic and
behavioral controls. H2 is rooted in the literature that sug-
gests women are more susceptible to beauty and alcohol use
norms compared to men.51 H3 is rooted in the assumption
that those with a feminine orientation are more likely to be
concerned with body image norms compared to men and
are thus more likely to engage in WCB due to alcohol use
compared to men. This is an assumption that is not cur-
rently supported by research because this research question
has never been tested.

Methods

Participants and procedure

We used data collected from a medium-sized Midwestern
public university. Data were collected during the 2013–2014
academic year. SurveyGizmo, an online survey service pro-
vider, hosted our electronic consent for participation form
and the confidential online survey. The survey included a
variety of questions, including assessments of health behav-
iors, mental health status, and gender orientation among
others. Recruitment was conducted via Introduction-to-
Sociology courses. Extra credit for participation was offered
as an incentive. Students turned into their instructor a copy
of a thank you letter that concluded the survey as evidence
of having taken part in the survey. Respondents completed
the survey online with full confidentiality; neither names
nor student IDs were collected. The survey took about
50min to complete. Only college students aged 18 years and
older attending the university were eligible for participation.
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To focus on the period in the life course where adolescents
transition into adulthood, the age range was limited to those
between 18 and 25 years old. All descriptive statistics can be
found in Table 1. Only the primary investigator and mem-
bers of the research team had access to the study data. No
personal identifying information was collected except for
standard demographic information. Approval for this
research was granted by the University’s Institutional
Review Board.

One thousand twenty-six students completed the sur-
vey. The analysis of the present study is based on 651 of
the original 1026. Twenty-three cases were dropped due
to incomplete information (ie, unfinished surveys) or
answering positive on a screener question meant to elim-
inate those reporting use of a fictitious drug. One hun-
dred sixty-two were dropped for being outside 18–
25 years old. The remainder were dropped if they indi-
cated that they had not initiated alcohol use. We analyze
only those who have already initiated alcohol use because
our focus is the study of those who engage in weight con-
trol behavior in response to their drinking behavior.
Note, we ran analysis for the full sample and found simi-
lar findings—results available upon request.

Our study yielded a relatively large sample size and is
thus useful for preliminarily establishing the existence of
statistical relationships. Moreover, while the convenience
sampling nature of our design limits generalizability, we
made comparisons between those who completed the
survey, the general population of Introduction to Sociol-
ogy students, and the general population of students at

the institution to make assertions about the representa-
tiveness of our sample. We estimate a response rate of
44% (N D 1,026). This estimated response rate is higher
than response rates found in similar Web-based proto-
cols.16 Our overall sample and analytic sample were con-
sistent with the demographics of the student body,
adjusting for missing data. Table 1 provides the compari-
son across samples and the student population.

Independent variables

Quantitatively measuring gender orientation is a difficult
task in that gender orientation results from a lifelong
gender socialization processes. Moreover, gender orien-
tation is a fluid concept in that expressions of gender can
change over time and depend on context. A snapshot
measure of gender orientation is a useful starting point
by which to understand the association between gender
orientation and alcohol-related WCB. Given the com-
plexities of gender measurement, we approach the ques-
tion of gender orientation quantitatively using three
proxy measures of gender orientation: The Bem Sex Role
Inventory (BSRI), the Conformity to Masculine Norms
Inventory (CMNI), and the Personal Attributes Question-
naire (PAQ). Due to space limitations, we focus mainly
on the BSRI in this manuscript and rely on the CMNI
and PAQ to support our findings. Feminine orientation
in addition to masculine orientation are captured by the
BSRI and PAQ. Note that the CMNI only measures fac-
ets of masculine orientation. See the appendix for sample

Table 1. Descriptive statistics for total student population, total enrolled in introduction to sociology, study participants, and analytic
sample Fall 2013/Spring 2014.

Total undergradsA Introduction to sociologyA Study participantsB Analytic sampleB

Enrolled �20,000 �2,000 1,026 651
Mean age 24.2 20.4 20.6 19.8
Athletes 2 3.3 5.8 5.7
Pell grant eligible 41 42 52 42.4
Female (%) 48 55 59.5 59.9
Male (%) 52 45 40 40.1
Race/Ethnic Breakdown (%)
African-American 13 15 16 14.3
Two or more races 3 3 6 5.4
Other (Hispanic; Asian; Native American) 4.5 5 10 4
White 75 73 74 76.3

Parental EducationB (%)
Less than HS — — 2.1 2.1
Completed HS — — 13.9 12.2
Some college — — 27.7 28.1
College graduate — — 36.2 35.6
Graduate/professional degree — — 20.2 21.9

Gender scales (mean and SD)
BSRI — — — ¡.443 (1.22)
CMNI — — — .186 (.321)
PAQ — — — 13.43 (3.69)

Note. We do not report precise number of undergraduate and introduction students for confidentiality purposes; 53 students took the course in Fall 2013 and
repeated in Spring 2014.

AProxy measure for social class: number/percent of parent w/out college degree.
BParental education based on highest degree earned by mother or father.
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items from each scale. All descriptive statistics for the
gender orientation scales are given in Table 1.

Our independent variables of masculinity and femininity
orientation are created from the short form of the BSRI
word bank, which is a measure of gender orientation.65

While the BSRI has been critiqued for being a datedmeasure
and uses stereotypical aspects of gender,66 it continues to be
used in the health literature as a reliable and valid measure
of gender orientation.67,68 This is a moderated 30-point
scale composed from elements of the traditional 60-point
scale, which has shown better reliability and validity than
the original 60-point scale.67 Respondents were asked to
report to what degree they identified with each word or
phrase (1 D never or almost never through 7 D almost
always true). The masculine and feminine orientation scales
combine 10 gendered outcomes. The scale demonstrated
high reliability (a D .96). Responses ranged from ¡4.5
(extremely feminine) to 4.5 (extremely masculine). The
BSRI was normally distributed for both men and women,
indicating that commitment to gendered norms varied
significantly across and within each sex.

The CMNI69 is an instrument used to measure con-
formity to masculine norms pertinent to the US popula-
tion. We adopted the short form (46 item) version of the
CMNI, which has exhibited reliability and overall psy-
chometric support48 and has been used in previous sub-
stance abuse research.70 Responses for the CMNI ranged
from ¡.647 to 1.267, with greater values indicating
greater commitment to masculine norms. The scale had
high reliability (a D .87).

The PAQ is a 24-item instrument that asked respondents
to indicate the extent to which they could be characterized
by various adjectives.71 In particular, it assesses instrumen-
tality and expressivity–personality attributes that are socially
desirable in both men and women but are more typically
associated with one sex67 reports satisfactory reliability and
validity. There are eight items that make up each subscale.
There are also eight items that comprise an additional
androgyny scale. We used the combined PAQ for compari-
sons against the BSRI. The PAQ had values ranging from 1
to 27. Greater scores again indicated greater endorsement of
masculine attributes, while lower scores indicated greater
endorsement of feminine attributes. Overall, the scale had
adequate reliability (aD .74).

Control variables

We included several demographic, behavioral, and men-
tal health covariates to account for possible confounding.
Race was recoded as a dummy variable comparing white
and nonwhite respondents (coded as 1) due to the low
number of ethnic and racial minority participants (n D
155, 23.8%). Sex was a dummy variable with men coded

1 (n D 260, 40.1%). Sexual minority status (ie, gay, les-
bian, bisexual) is a dummy code (coded 1) to include all
those who identified as a sexual minority (n D 44, 6.9%).
Parental education was treated as five categories (less
than high school, high school or equivalent, some col-
lege, college graduate, and professional degree or more)
with those whose parents have a college degree as the
comparison group. Living on or off campus was a
dichotomous variable with living off campus coded 1
(n D 397, 61.7%).

Controls for mental health and other risky behaviors
were also included due to comorbidity among substance
use, mood, and eating disorders.72,73 The Center for Epi-
demiological Studies Depression Scale (CES-D)74 was
included to account for possible depressive symptoms
confounds (mean D 8.68, SD D 4.47, range D 0–21).
Three dummy variables were used to control for other
substance use including a dummy variable for smoking,
with smokers coded 1 (n D 47, 7.6%), a dummy variable
for any other drug use (ie, cocaine, marijuana, or pre-
scription narcotics), with those who indicated any other
drug use were coded 1 (n D 272, 41.8%), and a dummy
variable indicating whether or not individuals had
engaged in HED in the past 2 weeks (n D 330, 54.9%).

Dependent variable

The CEBRACS scale is made up of 21 questions asking
respondents how frequently they engage in various
behaviors related to WCB in combination with alcohol
consumption. Responses ranged in value from 1 (Never)
to 5 (All of the time). A full list of CEBRACS questions
can be found in Table 2. The items of this scale demon-
strated very high reliability (a D .96). Items were com-
bined to create a composite score for how frequently
students engaged in these behaviors. The majority of
respondents indicated “never” engaging in these behav-
iors; thus, the use of the CEBRACS scale as a continuous
outcome was not appropriate. Rather than collapsing the
CEBRACS into a dichotomous outcome measuring those
who do not engage in these behaviors versus those who
do, we created an ordinal measure from the original
scale. The new measure collapses respondents into those
who do not report engaging in these behaviors (n D 293,
46.4%), those who engage infrequently (approximately
1–25% of the time; n D 249, 29.5%), and those who
engage with some regularity (more than 25% of the time;
n D 89, 14.1%). Because the decision to collapse those in
the upper extremes had the possibility of influencing our
results, we also ran each model with an ordinal
CEBRACS item made up of four categories differentiat-
ing those who engage in these behaviors 26–50% of the
time and those who engage in these behaviors more than
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50% of the time. These models yielded similar results to
those presented below with less precise estimates and are
available upon request.

Analytic strategy

Due to the extreme skew in the distribution of CEBRACS
items, we chose to fit models using ordinal logistic regres-
sion. This allowed us to retain information on the different
severity of CEBRACS items as opposed to simple dichoto-
mization comparing those who do or do not report the
behaviors. All analyses were conducted using Stata 14.Miss-
ing values were imputed using the ice command. The ice
package (Imputation by Chained Equations) imputes values
simultaneously for all variables included in the imputation
model.75 Comparison of models using listwise deletion to
those usingmultiple imputation (MI) revealed near identical
results, suggesting that missingness did not bias our esti-
mates.We presentmodels usingMI because of the increased
power. Results are presented in the odds ratios to determine
both the significance and effect size of each item.

Results

We first report the descriptive breakdown of the CEBRACS
and HED variables. Table 2 summarizes individuals who
indicated ever engaging inWCB behaviors, by sex. For seven
of the items, we see that—surprisingly—men engage in
these behaviorsmore than women. This includes disordered

eating behaviors or the use of laxatives to make up for calo-
ries, which may be indicative of underlying eating disorders
and are typically more prevalent among women.72 Men are
also more likely to engage in HED in the past two weeks,
which is expected. Overall, these descriptive statistics suggest
male undergraduates are more likely to participate in risky
behaviors. Moving on to the ordinal logistic models, we test
whether these differences reflect merely a sex difference in
behavior or whether gender orientation may be the mecha-
nism through which these behaviors becomemore likely.

All results for the ordinal logit models are given in
Table 3. Model 1 includes only demographic covariates.
Compared to those with college-educated parents, individu-
als whose parents had less than high school education were
significantly less likely to engage in WCB (OR D .23, p <

.05).Model 2 includes the BSRI. The BSRI is both significant
and positively associated with behaviors outlined in the
CEBRACS (ORD 1.22, p< .01). Because the BSRI is coded
so that higher positive scores indicate greater acceptance of
masculine ideals, every unit increase on the scale is associ-
ated with an approximate 21% increase in endorsing these
behaviors. The differences across sex, though not significant,
are attenuated by the inclusion of the BSRI.

Model 3 includes a dummy variable for living off cam-
pus. The BSRI remains significant and is virtually
unchanged. Once again, the coefficient for differences
across sex is reduced though sex differences are still not
significant. The final model including the BSRI can be
seen in Model 4. Model 4 adds controls for smoking,

Table 2. Prevalence of weight control behavior (CEBRACS items) and HED (N D 651).

%

CEBRACS items� Female Male
I have eaten less than usual during one or more meals to get drunker 33.68 35.77
I have exercised before drinking to make up for the calories in alcohol that I anticipated consuming 30.85 37.31
I have eaten less than usual during one or more meals before drinking to feel the effects of alcohol FASTER 27.76 33.08
I have skipped one or more meals before drinking to make up for the number of calories in alcohol that I anticipated consuming 21.34 23.46
I have taken laxatives before drinking to make up for the calories in alcohol that I anticipated consuming 7.46 15.77�

I have skipped one or more meals before drinking to feel the effects of alcohol FASTER 20.05 28.46�

I have eaten less than usual while I was drinking because I wanted to feel the effects of the alcohol FASTER 21.85 28.46
I have taken diuretics while I was drinking to make up for the calories in alcohol that I was consuming 11.05 18.46�

I have not eaten at all while I was drinking because I wanted to feel the effects of the alcohol FASTER 20.31 25.38
I have eaten low-calorie or low-fat foods while I was drinking to make up for the calories that was consuming 20.57 22.69
I drank low-calorie beer or alcoholic drinks to get fewer calories that are in alcohol 27.51 27.31
I have eaten less than usual while I was drinking because I wanted to get DRUNKER 22.37 26.15
I have taken laxatives while I was drinking to make up for the calories in alcohol that I was consuming 10.54 17.69�

I have not eaten at all while I was drinking because I wanted to get DRUNKER 21.08 22.34
I have taken diuretics to make up for the calories in alcohol that I had consumed previously while I was under the effects of alcohol 8.23 16.92�

I have eaten low-calorie or low-fat foods during one or more meals to make up for the calories in alcohol that I had consumed previously
while I was under the effects of alcohol

25.45 20.77

I have taken laxatives to make up for the calories in alcohol that I had consumed previously while I was under the effects of alcohol 9.77 15.38�

I have exercised to make up for the calories in alcohol that I had consumed previously while I was under the effects of alcohol 31.88 33.59
I have made myself vomit to make up for the calories in alcohol that I had consumed previously while I was under the effects of alcohol 14.4 17.31
I have eaten less than usual during one or more meals to make up for the calories in alcohol that I had consumed previously while I was

under the effects of alcohol
23.39 20

I have skipped an entire day or more of eating to make up for the calories that I had consumed while I was under the effects of alcohol 12.08 18.85�

Heavy episodic drinking��

Think back over the last 2 weeks. How many time have you had 4 (female)/5 (male) or more drinks in a row? 49.3 63.01�

Note. �p < .05.
��Percentages represent those who indicated engaging in these behaviors 25% of the time or more for CEBRACS or at all for HED.
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other substance use, HED, and depressive symptoms.
The effect of the BSRI is reduced (OR D 1.12, p > .05)
and is no longer significant. Instead, other forms of sub-
stance use including both HED (OR D 5.82, p < .001)
and illicit substance use (ORD 1.84, p< .001) are associ-
ated with greater odds of engaging in the behaviors in the
CEBRACS. These results suggest that the relationship
observed between the BSRI and the CEBRACS in previ-
ous models may be a reflection for greater overall sub-
stance use among those who endorse masculine traits
and beliefs. We examine additional measures of gender
orientation to determine if the earlier results of the BSRI
are robust.

Model 5 replaces the BSRI with the CMNI. As with the
BSRI, greater scores indicate greater association withmascu-
line norms and ideals. In addition, as with the BSRI, the
CMNI is positively and significantly associated with the
CEBRACS (OR D 2.24, p < .01), though the effect for the
CMNI is stronger. This adds to our confidence in the results
of previous models. All the covariates in Model 4 that were
significantly associated with WCB are nearly identical in
Model 5. The only changes are that the sex differences
(ORD .64, p< .05) and differences across sexuality (ORD
1.90, p< .05) become significant inModel 5, indicating that
men have about 35% lower odds and sexual minorities have
90% greater odds of engaging in these behaviors. The final
model, Model 6, includes the PAQ. Again, greater scores
indicate greater levels of masculine orientation. This scale is
also positively associated with WCB (OR D 1.05, p < .05),
reinforcing the results fromboth the BSRI andCMNI.How-
ever, looking at the effect size of the PAQ compared to either
the BSRI or the CMNI, we see that its impact is very small.

Even with some slight differences, these final models add to
the finding that gender orientation and specifically mascu-
linity are positively associated withWCB.

One interesting pattern that emerged was the insignifi-
cant threshold between those indicating never and infre-
quently engaging in WCB. With all other covariates in the
model being equal, there are no base differences in the odds
of being someone who never or infrequently engages in
WCB. For this reason, we reran our analyses using a dichot-
omized version of the CEBRACS comparing those who
engaged in these WCB more regularly (more than 25% of
the time) to all others using logistic regression. Overall, the
results were similar, though the effects of each measure of
gender orientation were stronger. The change in probabili-
ties for themodel using the BSRI as ameasure of gender ori-
entation can be seen in Figure 1. When comparing only the
frequent category to all others, gender orientation demon-
strates a strong association with the probability engaging in
WCB. Results from these additional analyses support our
earlier findings with the added nuance that while gender ori-
entationmay be important in these behaviors, it has a stron-
ger influence at the more extreme end of alcohol-related
WCB.

Comment

Research has demonstrated the association between
WCB and alcohol use. Engagement in potentially dan-
gerous WCBs in the context of alcohol use can have
damaging consequences for college student’s physical
and mental health. While most of the literature has
focused on women, our research examines this behavior

Table 3. Ordinal logistic regression models for total cebracs scale (n D 651).

MODEL 1 MODEL 2 MODEL 3 MODEL 4 MODEL 5 MODEL 6

BEM — 1.22 (1.05, 1.41)�� 1.21 (1.05, 1.40)�� 1.12 (0.96, 1.31) — —
CMNI — — — — 2.24 (1.22, 4.13)�� —
PAQ — — — — — 1.05 (1.00, 1.10)�

MALE 1.18 (0.87, 1.60) 1.03 (0.75, 1.42) 1.02 (0.74, 1.40) 0.80 (0.57, 1.12) 0.64 (0.43, 0.95)� 0.93 (0.66, 1.30)
PARENTAL EDUCATIONy
LESS THAN HS 0.23 (0.06, 0.89)� 0.21 (0.54, 0.82)� 0.22 (0.06, 0.85)� 0.31 (0.07, 1.31) 0.32 (0.07, 1.37) 0.30 (0.07, 1.31)
HS OR EQUIVALENT 1.43 (0.89, 2.29) 1.45 (0.89, 2.34) 1.47 (0.91, 2.37) 1.51 (0.92, 2.50) 1.51 (0.91, 2.49) 1.50 (0.91, 2.48)
SOME COLLEGE 0.95 (0.65, 1.39) 0.93 (0.64, 1.36) 0.93 (0.63, 1.35) 0.94 (0.63, 1.40) 0.92 (0.61, 1.37) 0.95 (0.64, 1.42)
MASTERS OR GREATER 1.11 (0.75, 1.66) 1.12 (0.75, 1.68) 1.10 (0.74, 1.65) 1.18 (0.77, 1.80) 1.13 (0.74, 1.74) 1.14 (0.74, 1.74)
WHITE 0.94 (0.66, 1.33) 1.01 (0.71, 1.45) 1.02 (0.71, 1.46) 1.13 (0.77, 1.66) 1.15 (0.79, 1.70) 1.05 (0.72, 1.55)
AGE 1.00 (0.92, 1.09) 1.00 (0.92, 1.08) 1.03 (0.94, 1.13) 0.98 (0.89, 1.08) 1.00 (0.90, 1.10) 0.99 (0.89, 1.09)
SEXUAL MINORITY 1.68 (0.93, 3.05) 1.65 (0.91, 3.00) 1.71 (0.94, 3.10) 1.73 (0.93, 3.23) 1.90 (1.01, 3.56)� 1.74 (0.93, 3.26)
LIVE OFF CAMPUS — — 0.77 (0.54, 1.09) 0.99 (0.69, 1.43) 1.00 (0.69, 1.45) 0.99 (0.68, 1.42)
CES-D — — — 1.03 (0.99, 1.07) 1.02 (0.99, 1.06) 1.02 (0.98, 1.06)
SMOKER — — — 0.54 (0.28, 1.05) 0.56 (0.29, 1.09) 0.54 (0.28, 1.04)
OTHER DRUG USE — — — 1.84 (1.32, 2.57)��� 1.90 (1.37, 2.64)��� 1.90 (1.37, 2.64)���

HED — — — 5.82 (4.08, 8.32)��� 5.66 (3.96, 8.10)��� 5.90 (4.13, 8.43)���

THRESHOLD 1 ¡0.10 ¡.022 0.24 1.26 1.66
THRESHOLD 2 1.73� 1.63� 2.10� 3.10�� 3.45�� 3.85���

Note. Results presented as odds ratios with 95% confidence intervals in parentheses. Significant results bolded for ease of display.
�p < .05; ��p < .01; ���p < .001.
yCollege (BA/BS) education as omitted category.
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among men and women, and we are the first to examine
gender orientation alone and in addition to sex. We
hypothesized that men would be more likely to engage in
HED compared to women and that women would be
more likely to engage in alcohol-related WCB compared
to men. We found empirical support for the first suppo-
sition. However, looking across the items in the
CEBRACS, we found that men were more likely to
engage in alcohol-related WCB disconfirming our sec-
ond hypothesis. We also hypothesized that individuals
with feminine orientations would be more likely to have
higher odds of alcohol-related WCB compared to mascu-
line-oriented individuals. We found that the opposite
was true. Individuals with a masculine orientation had
higher odds of self-reporting alcohol-related WCB com-
pared to feminine-oriented respondents. A significant
contribution that this research makes is that regardless
of sex, masculine-oriented individuals are at greater risk
for alcohol related WCB. In other words, men and
women who are oriented as masculine may be at greater
risk for this specific and troubling health behavior. Femi-
nine orientation may in fact provide protection against
alcohol-related WCB.

Why might masculinity emerge as a significant finding?
Late adolescence/early adulthood is a critical period of
development where individuals often have not yet transi-
tioned into gendered-adult-roles (eg, marriage, parenthood,
full-time employment). Because hallmarks of masculine-
gender-identity (eg, being a husband, a father, and/or gain-
fully employed) correspondingly have not been met among
male college students experiencing late adolescence/early
adulthood, this young men may be turning to health risk
behavior as a manifestation of masculine gender-role-
stress.76,77 Gender-role-stress occurs when men who rigidly
adhere to traditional role norms become psychologically
and sociologically distressed by violations of such norms.78

Regaining a sense of control via HED and WCB may be
indicative of accounting for gender norm violations due to

their developmental stage. Women who have a masculine-
gendered orientation may have been socialized to engage in
risky behavior such as alcohol use and skipping meals
because of a rugged self-image. Masculine ideals of competi-
tion and winning may also be involved in alcohol-related
WCB for women who are masculine oriented. Another pos-
sible explanation for the association between men, mascu-
linity traits, and alcohol-related weight control behavior
might be trait urgency. Trait urgency, a facet of impulsivity,
has been associated with excessive exercise and alcohol use
amongmen in recent work.79

Based on our research that is the first to examine gen-
der orientation, sex, and alcohol-related weight control
behavior, we suggest that the student wellness commu-
nity, college health educators, and clinicians check for
alcohol use behavior among students presenting with
disordered eating behavior or extreme weight control
behavior. Excessive alcohol use may be important for
treating students with or at risk for potentially harmful
types of weight control behavior. Our findings also chal-
lenge stereotypes about weight control disturbances. The
stereotype of the person suffering from weight control
disturbances centers on young heterosexual women.80

Those who do not fit this stereotype may be overlooked
by health educators, on campus medical practitioners,
college counselors, and psychologists and overlooked in
campus prevention and intervention strategies.

Focusing on gender orientation and sex status is an
important step in informing health service delivery for
students. The present study suggests that men are in fact
at risk for body image disturbance and unhealthy com-
pensatory behaviors. Our work is commensurate with
the work of Nelson et al80 who found that all men
(including gay, questioning, and heterosexual men) had
high rates of serious body shape dissatisfaction. This is
especially important in that men (especially minority
men) are less likely to seek psychological help compared
to women even though they are at greater risk for devel-
oping substance abuse problems.81 Scholars suggest that
this has to do with traditional masculine norms.81,82

Campus counselors and clinicians should be on the look-
out for how alcohol use and weight control behavior may
be hidden behaviors among the men they are treating.
Moreover, ethnic minority women and sexual minority
women may be experiencing disturbances involved in
the alcohol use and weight control behavior nexus in
that sexual and ethnic minority women are not immune
to eating and body image concerns.80 Clinicians may not
be looking for such disturbances in that stereotypes pre-
clude the ability to recognize their presence among ste-
reotype-incongruent groups.

Institutions within college campuses need to be cogni-
zant of alcohol-related weight control behavior.Ward et al83

Figure 1. Change in probability of engaging in frequent WCB
across BSRI.
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found that Greek affiliation was positively associated with
alcohol-related weight control behavior. Future research
and intervention efforts should focus onGreek communities
and those individuals that gravitate toward social organiza-
tions on campus.84 Next, the role of university counseling
centers is crucial to the health and well-being of college stu-
dents. Counseling and other health providers should be
aware of the differences between gay, transgender, gender-
queer, and transsexual status to provide the most effective
services possible for a changing college student body.62

Therapists and other health professionals should be careful
to check for body image disturbances with all students not
just heterosexual white young women.

One suggestion for evidence-based practice involves
modifying existing efficacious Web-based alcohol pre-
vention efforts to include normative feedback on specific
alcohol-related weight control behaviors. Web-based
prevention and intervention strategies have been shown
to be low cost, easily administered, and empirically effec-
tive protocols85 and may be particularly effective for mil-
lennial generation college students.

Limitations

The CEBRACS is a relatively new scale developed in 2012
and thus has limited validity information. The CEBRAC
items raise questions regarding their validity due to the fact
that several behaviors/attributes are combined in single
item, namely weight control behavior and drinking or
drunkenness. Items may be ambiguous for people who
could endorse one but not the other aspect of the item. For
example, a person could engage in weight control behavior
but not usually drink. Because of this potential problem and
for conceptual reasons (the research questions focuses on
how drinkers use weight control behavior to account for
their drinking behavior), we limited the scale to people who
report drinking alcohol on a regular basis.

Caution must be used in generalizing our results given
our reliance on a convenience sample. Variables not consid-
ered in ourmodels constitute further limitations. First, while
gender-role-stress is one possible mechanism through
which gender orientation influences WCB, we have no
direct measures of stress. Future research should include
both gender orientation scales as well as measures of stress
to see if this is the main theoretical mechanism through
which gender orientation influences WCB. Second, while
we did control for behavioral, psychological, and other
demographic factors, there are other key factors that were
not included. Psychosocial and coping resources such as
social support and mastery were not available in the current
data set. Understanding how these resources may buffer
stress is key for developing interventions to mitigate the
harm caused by these risky behaviors. Of concern is that the

survey was long and may have caused survey fatigue and
may have influenced our results. Finally, we do not address
Greek-involved versus non-Greek-involved students.
Understanding this distinction matters in that a growing
body of research suggests male hegemony and its specific
expression in heavy drinking among fraternities is not simi-
larly present among non-Greek populations. Similarly, the
significance of weight management and body image behav-
ior among sorority members is not as common in non-
Greek populations. While Greek/non-Greek status are
important distinctions that should be studied in the future,
they are currently outside of our focus.

Nevertheless, our study has several strengths and offers
albeit cautiously a nuanced path to understanding how
gender orientation in tandem with sex category might be
associated with a troubling substance use problem: alco-
hol-related WCB. Second, because the CEBRACS has
now been tested in a Midwest population, results can be
compared to previous reports of WCB and replicated in
future studies. Our sample, while not a representative
sample, does mirror the demographic profile of the uni-
versity from which data were derived. Next, our survey
was offered in a general education course consisting of
students with diverse interests. Comparing our sample to
that of the university, enrollment figures demonstrates
this. In addition, our response rate was relatively high for
a Web-based protocol. Furthermore, online surveys have
advantages over standard paper-and-pencil measures
including more favorable psychometric qualities, greater
completeness of data, and enhanced comfort among par-
ticipants to disclose sensitive information. Moreover,
many of our findings (ie, HED) are consistent with those
of other studies, which lends support to the validity of
our results. Because the impact of gender orientation on
alcohol-related WCB has never been examined, this
research fills a significant gap in the literature and moves
the field forward by analyzing sex difference and gender
orientation simultaneously.

Conclusions

Future research should examine the link between misuse
of prescription stimulants, alcohol, and disordered eating
among college student in light of recent research associ-
ating these maladaptive behaviors.86 The role of social
media in transmitting information about alcohol use and
weight control activities should also be taken into
account.56 Finally, sexual orientation should be consid-
ered in future efforts to understand weight control and
alcohol use among lesbian, gay, and bisexual youth given
the findings of Austin et al,49 which suggest that lesbian,
gay, and bisexual youth are at greater risk for purging
and diet pill use.
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Research on alcohol-related WCB would benefit from
research designs based on representative samples. Data col-
lected should include gender orientation as well as sex cate-
gory. Biomarkers of sex category should be collected to
further specify sex category. Next, including sexuality in
conjunction with sex category and gender identity would
further clarify the role of critically important identity sta-
tuses on alcohol-related WCB. Further qualitative research
on the meaning of alcohol-related WCB among men and
women is recommended. This is an especially important
need in relation to the question of how gender orientation
influences alcohol-related WCB given our findings on the
role of masculinity.

In summary, future analytical approaches to WCB and
other forms of substance-use behavior should take into con-
sideration the distinct differences between sex and gender
orientation in data collection and analysis. American college
health prevention, intervention, and treatment approaches
for health concerns beyond alcohol-related weight control
behavior might also be improved by differentiating between
sex category and gender orientation.
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Appendix A

Instructions and Sample Items from BSRI, PAQ, and CMNI

Short-form Bem Sex Role Inventory (BSRI): Rate yourself on each of the following items on a scale from 1 (never or almost never true) to 7 (almost always true)

Masculine items Feminine items Neutral items
I defend my own beliefs I am affectionate I am conscientious
I am independent I am sympathetic I am moody

Personal Attributes Questionnaire (PAQ): The items below inquire about what kind of person you think you are. Each item consists of a PAIR of characteristics, with
the letters A-E in between. For example, Not at all artistic A……B……C……D……E Very artistic. Choose a letter

Masculine Feminine Masculine–Feminine
Not at all aggressive Not at all emotional Very submissive
Not at all independent Very rough Never cries

The Conformity to Masculine Norms Inventory-46: choose 0 (strongly disagree) to 3 (strongly agree) for each statement

Masculine
I hate asking for help
I enjoy taking risks
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