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ABSTRACT
Background: Heavy episodic drinking (HED) remains a public health concern among college students.
Sex differences are routinely reported in the literature although some evidence of convergence in
drinking patterns has been observed. The association between sex and gender-orientation in HED
remains unclear because sex and gender are often conflated. Objective: We examine the intersection of
sex, gender-orientation and HED to determine if gender-orientation alone and/or in conjunction with
sex play a role in HED among college students. Methods: Data were collected using a web-based self-
administered survey made available to students enrolled in courses at a mid-sized Midwestern public
university during the Fall of 2013 and the Spring of 2014 (N = 793). Multiple logistic regression was
used to determine the relationship between HED, sex, and gender orientation (measured using the
short-form Bem Sex Role Inventory). Results: Our findings indicate that, regardless of sex, a masculine
gender-orientation was positively associated with HED. Those who were found to have a feminine
gender-orientation appeared to be at decreased risk for HED. Conclusions: Our findings indicate that
sex and gender-orientation should be taken into account in prevention and intervention protocols at
colleges and universities. Future work should examine the role of gender orientation among LGBTQ
and ethno-racial minority populations.

Introduction

Heavy episodic drinking (HED), defined as the rapid con-
sumption of large amounts of alcohol in one setting (five
or more for men and four or more for women), remains a
public health concern in the general public and especially
among college students (NIAAA, 2004). The Centers for
Disease control recently reported that alcohol poisoning
is contributing to the lowering of life expectancy for
the non-Hispanic white population (Kochanek, Arias, &
Bastian, 2016). In fact, these researchers report that
increases in death rates due to chronic liver disease in
addition to unintentional injuries and suicide (which
are often alcohol-related) were large enough to increase
all-cause non-Hispanic white death rates for ages 25–
34, 35–44, and 45–54. While we recognize that there
are many causes of chronic liver disease, it has been
well established that alcohol use is often associated
with both the onset as well as the progression of the
disease (Liber, 2000; Liber, 2003; Wriden & Anderson,
2009)—though, it is important to note that alcohol
is certainly not the lone cause of chronic liver dis-
ease. A recent review of HED correlates in the college
population found 58% of male and 42% of female col-
lege students reported HED within the last two weeks
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(Monauti & Bulmer, 2014). College students are more
likely to drink than other non-college students their own
age (59.8% vs. 51.5%) and furthermore, are more likely to
binge drink than their non-college student peers (37.9%
vs. 33.55%) (SAMHSA, 2016).

While college drinking rates have remained static over
the last thirty years, negative outcomes associated with
collegiate alcohol use are common and include failing
grades, lower job pay rate upon college completion, inter-
personal violence, sexual assault, overdose, and death
(Wolaver, 2007; Hoeppner, Paskausky, Jackson, & Bar-
nett, 2013; Pedersen, 2013; White & Hingson, 2014; Per-
alta, Callanan, Steele, & Wiley, 2011). Males, both in the
general public and among college student populations,
are at greatest risk for alcohol-related health and behav-
ioral problems. A significant gap in the literature con-
cerns an explanation for the sex gap in harmful drink-
ing practices and health and behavioral outcomes. Why
are males more likely to be at risk for HED behavior
and its associated risks? Some scholars have suggested
that masculine socialization is involved in risky health
behavior (Courtenay, 2000). Could a traditional mascu-
line gender orientation be—at least in part—responsible
for alcohol-related health behavior differences between
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males and females? This research aims to differentiate
between sex-status (male versus female sex identification)
and gender orientation (masculine versus feminine ori-
entation) to better understand the factors associated with
heavy episodic drinking among college students. Previ-
ous research has examined this question in the context of
prescription drug use (Peralta, Stewart, Steele, & Wagner,
2016).

Differentiating sex from gender in alcohol
research

Sex and gender are concepts that are too often taken-for-
granted in the substance use and misuse literature and
often used interchangeably: sex and gender are often per-
ceived as innate states yet they are conceptually distinct
(McKenna & Kessler, 1985; West & Zimmerman, 1987;
Lorber, 1994; Ridgeway & Smith-Lovin, 1999; Risman,
2004). To be clear, sex is the biological classification of
male or female and is based on genitalia, hormones,
and/or chromosomes an individual possesses (West &
Zimmerman, 1987). In contrast, gender refers to the
social and cultural meanings attached to one’s sex clas-
sification (McKenna & Kessler, 1985; Lorber, 1994). The
meanings attached are based on normative conceptions
of masculinity and femininity. Thus, gender orientation
refers to the masculine and feminine characteristics or
traits a person possesses or self-reports regardless of their
sex. Of course, sex and gender orientation are more likely
to align (e.g., men are more likely to have masculine
characteristics than feminine characteristics) than not
for a host of socio-cultural reasons, but scholars and
treatment professionals should not expect this to be the
case all of the time.

Research has consistently reported sex differences in
HED (Wolaver, 2007; Colby, Swanton, & Colby, 2012;
Geels et al., 2013; Hoeppner et al. 2013; Evans-Polce,
Vasilenko, & Lanza, 2015; Menti, Lyrakos, & Soureti,
2015). Research suggests that because males are more
likely to identify with a masculine gender orientation,
they are expected to drink more often and in greater quan-
tities compared to women as an expression of masculine
prowess, risk-taking, strength and or resilience (Peralta,
2007; Dempster, 2011). Indeed, a significant literature has
emerged linking gender, and in particiular masculinity,
with an array of health risk behavior (Courtenay, 2000;
Liu & Iwamoto 2007; Mahalik, Burns, & Syzdek, 2007;).

In very few instances women have been found to
drink more often compared to men (Geels et al., 2013;
Hoeppner et al. 2013; Pedersen, 2013). These studies
appear to be outliers within the overall alcohol use liter-
ature whereby men continue to be found to drink more
and drink more often than women (we note that this is

a broad statement: there are many methods for measur-
ing alcohol use which range from the measurement of
moderate to regular intoxication; further, international
differences in sex comparisons are common - they may
be a result of methodological differences in data col-
lection) (Christie-Mizell & Peralta, 2009). Nevertheless,
research suggests that drinking patterns stem from psy-
chosocial factors related to personality, family history
with alcohol, and proneness to deviance which may be
similar between adolescent males and females compared
to adults (Schulte, Ramo, & Brown, 2009).

Scholars have suggested that increased seculariza-
tion in society and the decreased cost of alcohol has
contributed to diminished sex differences in drink-
ing patterns (see Wilsnack et al., 2000, for a review).
Other scholars suggest that among some minority sub-
groups, women may be more acculturated to American
drinking patterns than their older counterparts and
may be increasingly likely to ignore traditional cultural
norms that advocate for limited use of substances among
females versus their male counter- parts (Lex, 2000). Oth-
ers have hypothesized that as women’s rights and social
status improve relative to men’s, women’s drinking pat-
terns becomes more similar to men’s (Rahav, Wilsnack,
Bloomfield, Gmel, & Kuntsche, 2006). Interestingly, less
research has looked into the possibility that convergence
in drinking is due to reductions in men’s drinking. Neve,
Drop, Lemmens, and Swinkels (1996) reported gender
convergence was explained by a decline in more highly
educated men’s consumption. The focus on changes in
women’s drinking as opposed to men’s drinking has been
criticized as a framework that either directly or indirectly
serves to blame women for social shifts in drinking
patterns (Zhong & Schwartz, 2010). Nevertheless, the
preponderance of science suggest men are more likely to
drink, less likely to abstain, more likely to drink heavily,
and more likely to encounter social and health prob-
lems associated with drinking compared to their female
counterparts (Courtenay, McCreary, & Merighi, 2002;
Christie-Mizell & Peralta, 2009).

In sum, alcohol consumption reflects behaviors that
are connected to larger systems of social norms and
gendered processes. Some scholars suggest that drinking
in itself is a male-centered domain (Capraro, 2000; Geels
et al., 2013). That is, alcohol consumption is still pre-
dominately male-dominated. In order for men to live up
to cultural expectations of masculinity, they may engage
in adverse health behaviors, including higher alcohol
consumption (Courtenay, 2000; Peralta, 2007; Dempster,
2011). Men may be less likely to use protective strategies
when they drink, such as spacing out drinks over a longer
period of time, because peers may view this behavior
as weak or “unmanly” (Delva et al., 2004). Further, in
a review on the risk factors associated with men and
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women’s alcohol consumption and problems associated
with drinking, Nolen-Hoeksema (2004) reports certain
aspects of masculinity, such as aggression, are associated
with more problematic alcohol use while certain aspects
of femininity, such as nurturance, are association with less
problematic alcohol use. Thus, it is important to under-
stand how gender socialization affects men and women’s
alcohol consumption and this includes accounting for
how much men and women identify with traditional
masculine and feminine gender norms.

In the broader literature, gender and sex are frequently
conflated thus hindering a careful understanding and
analysis of how femininity and masculinity affect alcohol
use and abuse (Kulis, Marsiglia, & Nagoshi, 2012). Stud-
ies focusing exclusively on the biological determinants of
sex provide an incomplete approach to the issue, which
inevitably excludes people who do not conform to tra-
ditional gender norms, as well as intersexed, transgen-
dered and gender-queer individuals (Nagoshi, Nagoshi,
& Bruzy, 2013). The assumption of equating males with
masculine gender orientation and females with feminine
gender orientation potentially obscures the importance of
gender socialization on health behavior (Domurat Dreger,
1998).

Individuals learn what is acceptable gendered behavior
that is in accordance with their sex at an early age (Thorne,
1993). This includes culturally prescribed characteristics
of masculinity and femininity that are associated with
being male or female. When we presume someone to
be a man, we expect him to behave in masculine ways;
when we presume someone to be a woman, we expect
her to behave in feminine ways (Pascoe, 2012). There are
consequences when men and women fail to live up to the
normative expectations of masculinity and femininity
(West & Zimmerman, 1987; Schur, 1984; Connell &
Messerschmidt, 2005).

Many gendered norms have historically been centered
around alcohol use. For example, men’s use of alcohol has
been historically acceptable and in many instances, heavy
alcohol use has been normalized. In a study of college
students, the inability to tolerate heavy amounts of alco-
hol resulted in negative sanctions, including being labeled
a “‘two-beer queer”’ (Peralta, 2007: 751). The “two-beer
queer” label is meant to depict a man (or woman) who
cannot “handle” his (or her) liquor. This label further sug-
gests that men who easily become intoxicated are some-
how not “real men” and thus fail establishing a marker
of hegemonic masculinity that is the ability to withstand
heavy drinking (Connell & Messerschimidt, 2005) within
a localized and gendered interaction centered on pub-
lic alcohol use. The purpose of the present research is to
examine the intersection of gender orientation and sex
identity as mechanism through which gender differences
emerge.

Hegemonic versus compensatory masculinity
and femininity

Hegemonic masculinity is distinguished from other forms
of masculinity in that it represents the ‘ideal’ mascu-
line identity relative to subordinate masculinities. In so
much that it is an ideal, very few (if any) can completely
embody this characteristic. The ideal masculine man has
been described as white, youthful, educated, able-bodied,
wealthy, powerful, in control of his emotions, athletic,
not given to displays of violence, and has social influ-
ence and/or power over others (Connell & Messerschmitt,
2005). However, since few can embody these strict cri-
teria, men use different behaviors to display their mas-
culinity in an attempt to attain or compensate for falling
short of the hegemonic standard. Studies show college
men utilize alcohol as a means of demonstrating hege-
monic masculine standards; identifying drinking as an
aspect of a ‘manly’ persona where other traditional mark-
ers of masculinity might be absent (e.g., fatherhood, mar-
riage, employment) (Peralta, 2007; Dempster, 2011).

According to Babl (1979) compensatory masulinity is
an extreme or otherwise exagerated expression of mas-
culinity exibited by men when encountering a direct sex-
role threat. Compensatory masculinity is often associated
with lower socioecnomic status, and relys on physical
force or threat of force when a male individual feels their
masculine identity has been challenged. Within the study
of compensatory masulinity, HED is documented as a
behavior demonstrating masculine prowess (Colby et al.,
2012; Dumas, Graham, Bernards, & Wells, 2014). This
masculine performance is especially important when in
the company of other men. Being part of a male athletic
team, for example, often informally requires members of
the team to engage in HED with team members as a show
of manliness and comradery due to the gendered makeup
of the immediate audience (Green, Nelson, & Hartmann,
2014). Going out with friends is also more likely to lead to
HED, because college students are more likely to engage
in HED in a gendered and competitive atmosphere cre-
ated and reinforced by peers (Clapp & Shillington, 2001).

Significant and important sex-based health differences
that result from alcohol use continue to be of importance
to public health professionals and scholars. We attempt to
better understand these behavioral differences as a phe-
nomenon that is structured by gendered processes. We
do this by differentiating self-reported sex as a biological
variable from gender orientation as measured by a psy-
chosocial instrument.

Hypotheses

Based on previous findings indicating sex dispartiies in
HED, the following hypotheses are tested to examine if
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gender orientation, controlling for sex, is associated with
HED.

H1: Men will have a higher rate of HED reporting com-
pared to women.
H2: Those who score higher on the masculine gender
orientation scale will have an increased association with
HED compared to those who have high scores on femi-
nine gender orientation.
H3: Those who score higher on the feminine gender
orientation scale will have a decreased association with
HED compared to those with high scores on masculine
orientation.
H4: When measures of gender orientation are included,
the significance of sex will decrease in the association
between sex and HED.

Methods

Recruitment for the study was conducted through promo-
tion to Introduction to Sociology students at a mid-sized
Midwestern public university. Data were collected during
the Fall semester of 2013 and Spring semester of 2014 and
students were offered extra credit for their participation in
the online survey. Eligibility for participation was defined
in an informed consent section at the opening of the sur-
vey. Students under 18 years of age were not eligible to
participate in the study. Only college students attending
the university in which the study was taking place were
eligible to take part.

A description of the sociodemographic characteristics
can be found in the results section (see Table 1). The
overall sample was consistent with the demographics of
the student body in which the study took place. Approx-
imately 76% of respondents (n = 595) reported that they
were white, while 24% (n = 198) of respondents indicated
that they were a race other than white. A refined sample,
controlling for missing data, resulted in 793 total respon-
dents between 18 and 25 years.

Online survey

We utilized an online survey service provider, Survey
Gizmo, which hosted both the online confidential survey
and the electronic consent form. Both were completed by
each participant: and a total of 1,026 students completed
the survey, which produced a 44% response rate. The
average response rate for an internal survey is between
30% and 40%. This indicates we had a robust response rate
(Survey Gizmo 2016). Participants utilized a secure access
portal, and only the primary investigator and members of
the research team had access to the study data. Data were
collected in such a manner that no personal information
could be associated with those surveyed (e.g., home/email
address; computer Internet Protocol addresses) save for

Table . Descriptive statistics of all study variables: Full sample
(N = ).

Mean/% STD Range

Covariates
Age ( = ,  = ) . . -
Sex -

Male () .
Female () .

Race -
White () .
Non-White () .

Father’s Educatoin . . -
Some High School or Less () .
Completed High School () .
Some College () .
Completed College () .
Graduate or Professional School () .

Mother’s Education . . -
Some High School or Less () .
Completed High School () .
Some College () .
Completed College () .
Graduate or Professional School () .

Off Campus Living -
Yes () .
No () .

College Athlete
Yes () .
No () . -

Work Hrs./Week . . -
None () .
– hours () .
– hours () .
Full time () .

Out for Date . . -
Never () .
 time or less/mo. () .
– times/mo () .
 time/wk () .
+times/wk () .

Out for Fun . . -
 times/wk () .
 time/wk () .
 times/wk () .
 times/wk () .
+ times/wk () .

Independent variables: Gender/BSRI short form
Masculine BSRI . . -
Feminine BSRI . . -
Gender/Sex . . -

Masculine Men () .
Masculine Women () .
Feminine Men () .
Feminine Women () .

Dependent variable
Heavy Episodic Drinking (HED) -

Yes () .
No () .

HED by Sex and Gender Orientation
Sex

Male () . -
Female () .

Gender/Sex
Masculine Men () . -
Masculine Women () . -
Feminine Men () . -
Feminine Women () . -

standard demographic data. The survey was composed
of questions assessing health behavior (HIV risk), mental
health status (i.e., CES-D), HED, gender orientation
(BEM), as well as sociodemographic characteristics.
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Survey completion took approximately 50 minutes per
participant. The study was approved by the University’s
Instituional Review Board.

Measures

Dependent variable

The dependent variable for this study was HED. This
measure was constructed using items from the Monitor-
ing the Future (MTF) alcohol use survey. Respondents
were asked how many times in the last two weeks they
engaged in HED behavior, defined here as five or more
drinks for males and four or more drinks for females
consumed in one setting. While some research does
not differentiate between the number of drinks for men
versus women for HED, many have argued in favor of the
distinction and this has become standard practice among
many alcohol researchers (Dawson, Grant, Stinson, &
Chou, 2004; Jackson, 2008; Peralta, Callanan, Steele,
& Wiley, 2011). Finally, because it has been “widely
accepted as a valid measure of [HED]” (Montauti &
Blumer 2014), HED was transformed into a dichotomous
variable where 1 = yes (the respondent had engaged in
HED over the last two weeks) and 0 = no (the respondent
had not engaged in HED over the last two weeks) (Daw-
son et al., 2004). The responses were dichotomized by
sex.

Main covariates of interest

Several covariates were controlled for in our analyses to
isolate the independent effects of gender orientation on
heavy episodic drinking (HED). The first set of covariates
controlled for are student demographics. These covari-
ates include age, race, sex, parental education, and on/off
campus residency. We control for age with the expecta-
tion that older students will be more likely to engage in
HED behavior due to exposure to drinking cultures. We
also restricted age in our analysis to those from 18 to
25 years old; where 18 is coded as 0 and 25 is coded as
7 due to our focus on traditional college student age and
experiences. We control for race in our analysis of HED
behavior because HED varies by ethno-racial identity
(Chartier & Caetano, 2009). Due to the low number of
racial and ethnic minority participants, race was recoded
as a dummy variable comparing white (coded as 1) and
nonwhite respondents. It is critical to control for sex
(1 = males) in alcohol use research because studies
consistently show sex differences in excessive drinking
behaviors (Wolaver, 2007; Colby et al., 2012; Geels et al.,
2013; Hoeppner et al. 2013; Evans-Polce et al., 2015;
Menti, et al. 2015).

Research on parental education and their children’s
drinking habits are mixed (Kvaavik, Glymour, Klepp, Tell,
& Batty, 2012; Kelly et al., 2012; Kendler et al., 2014), but
it was the only measure in the survey that measures some
aspect of students’ social class. The last demographic
covariate controlled for is whether students live on cam-
pus (coded as 0) or off campus (coded as 1 campus). Liv-
ing on or off campus invites different social standards and
expectations for heavy alcohol use, with those residing off
campus having lower odds of engaging in HED behaviors
(Dawson et al., 2004).

Additional covariates included in the analyses are ath-
letic status, the average hours worked during the week,
and the frequency in which students went out on dates
or for fun during a typical month. The preponderance
of research suggests that a positive association exists
between being an athlete and risk for HED (Green et al.,
2014), which is why we measure if students identify as a
collegiate athlete (1 = yes). We include the average num-
ber of hours worked during the week because in general,
research suggests that employment status is associated
with greater odds of alcohol use (Kaestner, Lo Sasso, Cal-
lison, & Yarnoff, 2013). There are four categories for this
covariate which includes a range of working zero hours
(coded as 0) to working full-time (coded as 3). Finally,
location and environment is an important element of
HED and is a relevant part of gender-role expression. For
this reason, measures of ‘going out on dates’ and ‘going
out for fun’ were included in the analysis. Students were
asked the frequency they went out on dates during a
month and how many times they went out for fun (see
Table 1 for coding).

Independent variables

We utilized the short-form Bem Sex Role Inventory
(BSRI) to measure masculinity and femininity orien-
tation. We refer to gender orientation and not gender
identity in that we did not ask about gender identity speci-
ficially. We are only able to analyze our measurement of
how students responded to the BSRI which we use to
gauge respondent’s gender orientation (e.g., masculine
orientation versus feminine orientation).

The BEM is an interval scale from 1 to 7; 1 indicating
low levels of masculinity/femininity and 7 indicating high
levels of masculinity/femininity. These gender variables
were constructed utilizing the short-form, 30-point, Bem
Sex Role Inventory (Bem, 1981) to assess to what degree
respondents identified with traditional gender roles (Holt
& Ellis, 1998). Respondents identified themselves on a
scale from 1 = never or almost never true to 7 = almost or
always true. Both masculinity and femininity were mea-
sured using the short-form Bem Sex Role Inventory. A list
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of the masculine and feminine gender characteristics can
be found in Appendix 1. While some literature critiques
use of the BSRI, its overall effectiveness is evident in pre-
vious studies (Schmitt & Millard, 1988; Choi, Fuqua, &
Newman, 2009). Further, the short form BSRI has demon-
strated greater internal consistency than the original 60-
item scale (Bem, 1981) (see Appendix A).

Analysis

We utilized Stata/SE 12.0 and Multiple Logistic Regres-
sion to analyze the data. This model fufills two primary
functions: (1) it determines any associations existing
between the variables and (2) indicates both strength and
direction of the association between the variables (Khan,
2010). The regression of the multiple variables on the
dependent variable allows the researcher to determine
to what degree the variables can account for or explain
the dependent variable outcome. We handled missing
data by employing Multiple Imputation (MI) and the
ICE command with 20 imputations. MI follows the
Rubin Combination Rule to create multiple imputations
in deriving estimates accounting for any missing data
within the model, strengthening the multiple sampling
and multiple imputation within samplings. Significant
results were the same in both strength and direction,
indicating missing data is due to random chance rather
than any underlying bias in the data.

Results

Descriptive statistics are illustrated in Table 1. Out of
the 793 respondents, 40% identified as male while 60%
identified as female. In support of our first hypothesis,
we found that men reported HED at a higher rate com-
pared to women, 49% versus 39% respectively. Reports
of HED (>5 for males and >4 for female drinks in one
setting within the last two weeks), indicated that 43% of
students had participated in HED overall. The average

age of respondents was between 18 and 19 years old
and represents about 60% of the respondents. Students
reported that about 31% of their fathers and 28% of their
mothers had a high school education or less. The majority
of students reported living on campus and worked either
part or full time, were not college athletes, reported going
on dates 1 to 3 times per month, and went out for fun with
friends 1 to 3 times a week. The two explanatory variables,
masculinity and femininity, are interval (scale) variables
ranging from 1 to 7 in which 1 indicates low levels of
masculinity/femininity and 7 represents higher levels of
masculinity/femininity. The mean for masculinity was
4.85 while femininity had a mean of 5.37.

Bivariate correlations are shown in Table 2. Some of the
significant correlations between HED and the covariates
are low, but age (0.16∗∗), sex (0.11∗∗), out for fun (0.18∗∗)
are positively correlated with HED. Further, masculinity
(0.14∗∗) is positively correlated to HED, while femininity
is negatively correlated to HED (−0.09∗∗).

Crosstab analysis of HED revealed interesting patterns
in HED by sex and gender. Fifty-six percent of masculine
men reported engaging in HED while only 44% of femi-
nine men reported in engaging in HED. Among women,
43% of masculine women reported engaging in HED,
while 37% of feminine women reported HED behavior.
While HED among masculine and feminine women is not
as disparate as it is for men, the overall direction of the
associations do indicate gender orientation plays a role
in self-reported HED, partially supporting H1 and H2.
Additionally, a Pearson chi-squared test indicated mascu-
line men to be statistically different from feminine men
and masculine women from feminine women. The com-
plete results of the crosstab analysis are in Table 3.

Table 4 shows the four binomial logistic regression
models. The odd ratios (OR) are reported for each vari-
able used in analyses as well as their confidence intervals
(CI). The first three models are partial models to help
explain the relationships between the covariates and
HED with and without the independent variable(s) in the

Table . Bivariate correlations.

            

 HED Binge 
 Age .∗∗ 
 Race .∗ − . 
 Sex .∗∗ .∗∗ − . 
 Father’s Ed − . − .∗∗ . .∗∗ 
 Mother’s Ed − . − .∗∗ .∗ − .∗ .∗∗ 
 Off Campus Living − .∗∗ .∗∗ .∗∗ − .∗∗ − .∗∗ − .∗∗ 
 College Athlete . − .† − .∗ .∗ .∗∗ − . − .∗∗ 
 Work Hours .∗ .∗∗ .∗∗ − .∗ − .∗∗ − .∗∗ .∗∗ − .∗∗ 
 Out on Date .∗ .∗∗ .∗∗ − .∗ − .∗ − .∗ .∗∗ . .∗∗ 
 Out for Fun .∗∗ − .∗∗ .∗∗ .∗∗ .∗∗ .∗∗ − .∗∗ − .∗ − .∗∗ .∗∗ 
 Masculinity .∗∗ .∗∗ − .∗∗ .∗∗ . − .∗ − . .∗∗ .∗∗ .∗∗ .∗∗ 
 Femininity − .∗∗ − .∗ − . − .∗∗ . − . .∗ − .∗∗ .∗∗ .∗∗ . .∗∗ 

†p < .; ∗p < ; ∗∗p < ..
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Table . Crosstab analysis of HED behavior by gender and sex.

Gender/Sex Percent N Percent Reporting HED

Masculine Men % %∗∗
Feminine Men % %∗∗
Masculine Women % %∗∗
Feminine Women % %∗∗

Pearson’s chi ∗p < .; ∗∗p < ..

equations. Model 4 is the full model and includes both
independent variables in addition to the covariates. In
all four models, students’ age, living on campus, and
going out for fun at least once a week had significant
and positive effects on HED. Consistent with our second
hypothesis, a higher score on the masculinity BSRI scale
results in greater odds of having engaged in HED. Further,
a lower score on the femininity BSRI scale is negatively
associated with HED, which supports our third hypoth-
esis. The OR for the femininity scale in Model 4 is .80
(p < .05), while the OR for the masculinity scale is 1.38 (p
< .05). To make this a more meaningful interpretation, it
is useful to calculate the percent change in the ORs. Thus,
scoring higher on the femininity scale is associated with
a 20% (0.80–1)∗100 decrease in the odds of engaging in
HED, while scoring higher on the masculinity scale is
associated with a 38% (1.38–1)∗100 increase in the odds
of engaging in HED. While we hypothesized that the
significance of sex on HED would decrease by including
measures of gender orientation in the analyses, sex was
not a significant predictor in any of the regression models.
Importantly, these results indicate that the measures of
masculinity and femininity in this study are stronger
predictors of HED behavior than sex.

Discussion

Descriptive statistics and cross-tabulations indicate men
reported higher rates of HED compared to women,

providing support for H1. We also found support for our
second and third hypotheses, H2-H3, via correlation,
cross tabulation, and regression analyses. Sex was only
significantly correlated with HED in bivariate analysis but
not in our regression models, which means hypothesis
four is only partially supported.

The crosstab analysis indicates that a larger percent-
age of masculine men reported HED behavior compared
to feminine men (56% vs. 44%). Moreover, masculine
women were more likely than feminine women to report
HED (43% vs. 37%). Additionally, a Pearson chi-squared
test of those reporting instances of HED behavior, indi-
cated masculine men to be statistically different than fem-
inine men and masculine women from feminine women.
This supports previous literature which suggests that gen-
der, particularly masculinity, is associated with adverse
health risk behaviors (Courtenay, 2000; Liu & Iwamoto
2007; Mahalik et al. 2007).

In regard to our regression analysis, age was highly
significant in every model supporting previous research
that indicates an escalation of HED during college years
(Huang, Jacobs, & Derevensky, 2010; Evans-Polce et al.,
2015). Those living off campus reported fewer instances
of HED. This supports research indicating students resid-
ing off campus are subject to different social expectations,
and are less likely to engage in HED behaviors than
their on campus peers (Dawson et al., 2004). Going out
for fun was positively associated and highly significant
for reports of HED in all regression models. Both out-
comes are supported by previous literature which asserts
that environment or context may mediate how much
an individual engages in HED (Clapp & Shillington,
2001; França, Dautzenberg, & Reynaud, 2010; Jackson
et al., 2014). Lastly, both gender orientation measures
were statistically significant within all models in which
they were included. Masculinity showed a positive

Table . Multiple-imputation logistic regression analyses; outcome variable: heavy episodic drinking among college students.

Model  Model  Model 
Model  Masculine Feminine Full Model

OR CI OR CI OR CI OR CI

Covariates
Age .∗∗∗ (., .) .∗∗∗ (., .) .∗∗∗ (., .) .∗∗∗ (., .)
Race . (., .) . (., .) . (., .) . (., .)
Sex . (., .) . (., .) . (., .) . (., .)
Father’s Ed . (., .) . (., .) . (., .) . (., .)
Mother’s Ed . (., .) . (., .) . (., .) . (., .)
On Campus Living .∗ (., .) .∗ (., .) .∗ (., .) .∗ (., .)
College Athlete . (., .) . (., .) . (., .) . (., .)
Work Hours . (, .) . (., .) . (., .) . (, .)
Out on Date . (., .) . (., .) . (., .) . (., .)
Out for Fun .∗∗∗ (., .) .∗∗∗ (., .) .∗∗∗ (., .) .∗∗∗ (., .)

IV: Gender
Masculinity .∗ (., .) .∗ (., .)
Femininity .∗ (., .) .∗ (., .)

∗p < .; ∗∗p < .; ∗∗∗p < ..
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relationship to HED, while femininity was negatively
related to HED.

Perhaps an explanation for these findings is that there
are different cultural expectations associated with HED,
contingent on an individual’s gender role (Schur, 1984;
West & Zimmerman, 1987; Connell & Messerschmidt,
2005). Masculinity is traditionally associated with drink-
ing alcohol and being drunk, a behavior viewed as ‘manly’
(Courtenay et al., 2002; Connell & Messerschimidt, 2005;
Peralta, 2007; Christie-Mizell & Peralta, 2009; Dempster,
2011; Colby et al., 2012; Dumas et al., 2014) and associ-
ated with sexual prowess (Sánchez-López, Rivas-Diez, &
Cuéllar-Flores, 2013). Masculinity is also associated with
risk-taking (Bem, 1981; Courtenay, 2000; Liu & Iwamoto
2007; Mahalik et al. 2007), making health risks involved
in HED attractive, rather than a deterrent.

Additionally, masculinity is associated with the right
to operate freely in public space, while conversely, gender
norms associate femininity with private space, such as
the home, and identify public space as a dangerous space
for women (Day, 2000; Mansson, 2014). Femininity is
further associated with controlled behavior, passivity, and
demureness (Bem, 1981). These traits are at odds with
the masculine behaviors associated with drinking and
drunkenness, which women may avoid so not to appear
manly or man-ish (Mansson, 2014). And in contrast to
men, where drunkenness is viewed as sexual prowess,
for women, this same behavior maybe associated with
promiscuity and infidelity (Bernhardsson & Bogren,
2012; Sánchez-López et al., 2013). These differences
may contribute to masculinities positive relationship to
reports of HED, while femininity, having a negative rela-
tionship to HED, acts as a protective factor against HED.

Strengths and limitations

Because the data used in this study derive from a cross-
sectional convenience sample, results must be interpreted
with caution and cannot be taken to indicate a causal
relationship between HED, sex, and gender orientation.
There may be additional associations shared between
other variables not indicated by our analysis. Addition-
ally, while the BSRI is shown to be an effective test to
measure gender, any statistical measure of gender must
be done recognizing the fluid state of gender and the
broad differences in how these roles may be interpreted
by those surveyed (Schmitt & Millard, 1998). Also, our
measure of race was limited by a small sample size of eth-
nic and racial minorities. We had to collapse all racial
and ethnic minorities into a single non-white variable to
be compared against whites. This may have contributed
to a non-significant association between ethnoracial sta-
tus and drinking behavior which is at odds with much of

the college drinking literature (Antin, Lipperman-Kreda,
Paschall, Marzell, & Battle, 2013).

Conclusions

Our findings show that gender orientation may be an
important variable for understanding substance use and
misuse. Results from our sample of U.S. college students
suggest that taking sex into consideration without gender
orientation in research design and prevention and inter-
vention strategies may obscure our understanding of gen-
der differences in substance use and treatment and pre-
vention outcomes. If gender orientation is playing a key
role in HED, this research and related studies offer inter-
vention and prevention specialists as well as clinicians evi-
dence to consider not only sex but also gender orientation
in the planning and execution of alcohol misuse protocols.
Moreover, our results may be useful to college administra-
tors as they craft college policies and programs intended
to address alcohol misuse among their male and female
students. Finally, creating age-appropriate intervention
is paramount to addressing HED drinking in the college
population. (Huang et al., 2010; Evans-Polce et al., 2015).

Future research might seek to decipher further how
and to what extent other social roles contribute to HED,
which elements are shared or differ by sex, and to what
degree different social elements act as protective factors.
Next using other gender scales, such as the Personal
Attributes Questionnaire (Helmreich & Spence, 1978),
may also prove revealing for both the broader under-
standing of HED and gender’s relationship to that behav-
ior. A focus on homosexual and transgendered individu-
als would also serve to critically inform how sex and gen-
der orientation might intersect with sexuality.
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Appendix A

Short-form Bem Sex Role Inventory (BSRI)

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
. I am assertive . I am sensitive to the

needs of others
. I am reliable

. I have a strong
personality

. I am understanding . I am jealous

. I am forceful . I am compassionate . I am truthful
. I have leadership

abilities
. I am eager to soothe

hurt feelings
. I am secretive

. I am willing to take
risks

. I am warm . I am adaptable

. I am dominant . I am tender . I am conceited
. I am willing to take a

stand
. I love children . I am tactful

. I am aggressive . I am gentle . I am conventional
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