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Abstract
Lesbians, gays, and bisexuals (LGBs) are at increased risk for alcohol use during young
adulthood, but the mechanisms remain inadequately understood. The aim of the present study was
to examine the trajectories and determinants of alcohol use among LGB young adults who were
sampled prospectively. The sample included 111 LGB individuals (47 women and 64 men) and
2,109 heterosexuals (1,279 women and 830 men), who were assessed at three time points: during
the summer after their senior year of high school and during the fall and spring of their freshman
year of college. Hierarchical linear modeling analyses indicated that lesbians consumed more
alcohol than their heterosexual peers during high school, whereas gay men increased their alcohol
use at greater rates than heterosexual men during the initial transition to college. Positive alcohol
expectancies and social norms mediated this relation for both men and women. The results extend
the generalizability of these processes and highlight the importance of considering normative
social–cognitive influences in the development of alcohol use among LGB young adults.
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Alcohol use and associated problems peak during young adulthood (Grant et al., 2004;
Wechsler & Isaac, 1992), with levels of alcohol consumption tending to increase during the
transition to college (Baer, Kivlahan, & Marlatt, 1995; Johnston, O’Malley, Bachman, &
Schulenberg, 2005; McCabe, Schulenberg, Johnston, O’Malley, Bachman, & Kloska, 2005;
Read, Wood, & Capone, 2005). One group that appears to be at heightened risk for alcohol
use during this developmental period is lesbians, gays, and bisexuals (LGBs), a finding that
is especially pronounced among women, who drink at higher rates than their heterosexual
peers (Eisenberg & Wechsler, 2003b; McCabe, Boyd, Hughes, & d’Arcy, 2003; McCabe,
Hughes, Bostwick, & Boyd, 2005). The processes leading to increased risk during this
significant developmental period, however, remain inadequately understood because of a
paucity of research on the determinants of alcohol use among LGB young adults.
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Although not specifically designed to address the concerns of LGB individuals, several
developmental models (Schulenberg & Maggs, 2002) may help explain why LGB young
adults might be at risk for increased alcohol use. The overload model suggests that health-
risk behaviors can result from experiencing several developmental transitions in short
succession. In the transition to young adulthood, many LGB individuals negotiate the
process of acknowledging, defining, and accepting their sexual identity (Savin-Williams &
Diamond, 2001). This task is undertaken in addition to the normative developmental tasks of
young adulthood, including peer and romantic relationships and academic achievement, that
their heterosexual peers confront (Schulenberg & Maggs, 2002). These combined stresses
could potentially challenge an individual’s coping capabilities, and alcohol use may serve as
an alternative coping strategy.

Whereas the overload model focuses on stress related to developmental transitions, most
past research on LGB individuals focuses on stress associated with a stigmatized identity,
including discrimination experiences and internalized homophobia (for a review, see Bux,
1996). Both approaches, however, suggest that alcohol use among LGB individuals may be
driven by coping motives and largely ignore more normative influences on drinking
behavior that LGB young adults might share with their heterosexual peers.

A developmental model that is more consistent with a role for normative social influences
on alcohol use among LGB young adults is the transition catalyst model, which posits that
some level of risk-taking is normative and that alcohol might facilitate certain aspects of the
transition to young adulthood (Schulenberg & Maggs, 2002). To the extent that the
additional developmental task of acknowledging and integrating a marginalized identity may
be difficult or stressful for LGB young adults, these individuals might be rendered more
vulnerable to normative risk factors for alcohol use during the transition to college.
Consistent with this hypothesis, there is evidence within samples of LGB individuals that
normative influences impact substance use and abuse, particularly under conditions of stress
(McKirnan & Peterson, 1988). With rare exception (Eisenberg & Wechsler, 2003a),
however, normative psychosocial processes have not been examined as prospective
influences on alcohol use among LGB young adults, even though the importance of
examining basic developmental processes with this population has been recognized for some
time (Savin-Williams, 2001).

Among general samples of young adults, both normative social and cognitive influences
predict increased rates of alcohol use. Social norms, both descriptive and injunctive, refer to
the influence of the environment on an individual’s level of alcohol consumption.
Descriptive norms for drinking behaviors denote an individual’s perception of how much
alcohol others in their environment consume; injunctive norms, on the other hand, indicate
an individual’s beliefs about the acceptability of drinking (Larimer, Turner, Mallett, &
Geisner, 2004). Both types of norms have been shown to predict drinking behavior and
alcohol-related problems (Larimer et al., 2004; Sher, Bartholow, & Nanda, 2001). In
addition to these social influences, a well-established cognitive influence on drinking
behavior is alcohol outcome expectancies. Alcohol-related expectancies, both positive and
negative, are beliefs about the effects of drinking alcohol. A substantial literature documents
the association between alcohol expectancies and drinking behavior across time (e.g.,
Goldman, Brown, & Christiansen, 1987; Jones, Corbin, & Fromme, 2001).

During adolescence and young adulthood, peer relationships are consistently implicated in
the etiology and maintenance of substance use, including alcohol (for reviews, see Borsari &
Carey, 2006; also see Hops, Andrews, Duncan, Duncan, & Tildesley, 2000). For example, a
longitudinal study of young adults demonstrated that peer use of alcohol predicted binge
drinking and problem use by young adults, providing evidence for a causal role of peer
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influence on drinking behaviors (Andrews, Tildesley, Hops, & Li, 2002). Peers can
influence the alcohol use patterns of young adults in several ways. In addition to
contributing to the development of norms regarding alcohol use, peers exert direct pressure
to drink and influence behavior via modeling of drinking behavior (Borsari & Carey, 2001).
Another way in which peers can influence alcohol use during this developmental period is
through the stability, intimacy, and support they provide—that is, through the quality of peer
relationships (Borsari & Carey, 2006). In particular, an absence or dissolution of peer
relations has been consistently associated with alcohol use among college students (e.g.,
Hussong, Hicks, Levy, & Curran, 2001; Senchak, Leonard, & Greene, 1998), suggesting
that the quality of peer relations can serve as both a risk for, and protection against, the
initiation of alcohol use. It has been hypothesized that a dearth of stable, intimate, and
supportive peer relationships leads to increased alcohol use primarily through the
development of cognitions that reinforce drinking as a means of coping with social isolation
(Borsari & Carey, 2006).

These social–cognitive influences also appear important in understanding the drinking
behavior of specific high-risk groups, who tend to have more permissive social norms and
higher alcohol expectancies (Larimer et al., 2004; Sher & Gotham, 1999). In particular,
individuals with a family history of alcoholism have elevated alcohol expectancies
compared with those without such a history (Conway, Swendsen, & Merikangas, 2003;
Pastor & Evans, 2003; Sher & Gotham, 1999). Additionally, members of fraternities and
sororities are more likely than non-Greeks to endorse attitudes that higher levels of alcohol
use are normative and to indicate that their peers are more encouraging of heavy drinking
(Baer, 1994; Sher et al., 2001). Social norms and expectancies have also been shown to
mediate differences in drinking behavior among these two high-risk groups (Larimer et al.,
2004; Sher & Gotham, 1999). Although LGB status is different in many ways from Greek
membership or a positive family history of alcoholism, the prominence of social– cognitive
influences on drinking behavior suggests the possibility that these influences may contribute
to alcohol consumption among LGB adolescents and young adults. To our knowledge, no
study has simultaneously examined these social– cognitive influences to determine whether
they differ by sexual orientation or account for drinking differences between heterosexual
and LGB young adults.

The present study addressed gaps in the literature with respect to social–cognitive influences
in the development of alcohol use among LGB young adults. Using prospective data from a
large cohort of students who were recruited during the summer between their senior year in
high school and their matriculation into college, we had the following specific aims: (a) to
determine whether levels of alcohol consumption among LGB individuals differ from those
of their heterosexual peers both prior to college matriculation and during the initial transition
to college, (b) to evaluate social–cognitive influences on alcohol use among LGB young
adults, and (c) to examine social–cognitive influences as possible mediators of differences in
drinking behavior between heterosexual and LGB young adults.

It was hypothesized that LGB individuals would exhibit higher levels of alcohol
consumption than their heterosexual peers, especially among women who have been shown
to be particularly at risk (Burgard, Cochran, & Mays, 2005; Cochran, Keenan, Schober, &
Mays, 2000). In addition, given prior research with other high-risk drinking populations,
LGB young adults were expected to report greater peer influence, more positive alcohol
expectancies, and perceptions that their peers drink more heavily and are more accepting of
alcohol use, relative to their heterosexual peers. Finally, social– cognitive influences were
expected to be significantly related to drinking behavior, and group differences in these
influences were expected to mediate the association between sexual orientation and drinking
behavior. If these three mechanisms were shown to operate similarly in LGB and
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heterosexual young adults, the results would suggest greater generalizability than previously
known. If the opposite was true, the results would highlight where mainstream
psychological models of addictive behaviors fail tests of generalizability to LGB young
adults. Additionally, determining whether social– cognitive influences contribute to alcohol
use among LGB young adults has important implications for future etiologic research as
well as for the prevention of alcohol abuse in this population.

Method
Participants

Participants (N = 2,245; 60% female) were recruited from the incoming freshman class at
the University of Texas at Austin (UT). Eligibility for this 5-year longitudinal project was
limited to unmarried 1st-year students between the ages of 17 and 19 who had not
previously attended college or university. The majority of participants were Caucasian
(59%), with 20% Asian American, 19% Hispanic/Latino, 7% mixed ethnicity (racial/ethnic
categories were not mutually exclusive), and 1% choosing not to answer.

Recruitment and Data Collection Procedures
The data come from a larger study on alcohol and other risk behaviors during the transition
from high school to college. The survey administered each fall focused primarily on alcohol
use and other risk behaviors, whereas the survey administered during the summer following
high school and every spring semester included an assessment of both behavioral and
social– cognitive variables. Data for the present study were collected during the 2004–2005
academic year.

Of the 6,391 eligible incoming students, 88.6% (n = 5,662) were provided information about
the study while attending one of six summer orientation sessions. Over 83% of these
students agreed to participate and completed a contact form by providing basic demographic
information. The 729 eligible students who did not attend orientation were invited by mail,
and 18.1% returned a completed contact form. A total of 4,832 (75.6%) students with
complete contact information were randomly assigned to one of three study conditions. The
other two conditions included assessments during high school and Year 4 of college and an
assessment during only Year 4 of college in order for us to assess the impact of repeated
assessments on the outcomes. The semiannual assessment condition, on which the current
data are based, included 3,046 participants.

Students accessed a secure Web site (DatStat, Seattle, WA), where they provided informed
consent and completed the initial High School Survey. The survey assessed behaviors that
occurred during the last 3 months of their senior year in high school (Time 1). Three weeks
prior to the end of both the fall and spring academic semesters, participants completed
similar online surveys, which assessed behaviors that occurred during the last 3 months of
each semester (Time 2 and Time 3, respectively).

A total of 2,245 (73.7% of the randomized sample) incoming students provided informed
consent and completed the high school survey. Of those students who completed the high
school survey, 92% (n = 2,077) also completed the fall survey. The spring survey had a
response rate of over 90% (n = 2,025). Eighty-seven percent (n = 1,953) of the participants
completed all three surveys. Participants received $30, $20, and $25 for completion of the
high school, fall, and spring surveys, respectively.
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Measures
Demographics—In addition to basic demographics including gender, ethnicity, and age,
all participants provided information about their family socioeconomic status (parents’
education, occupation, and estimated family income). Parental education was assessed on a
6-point scale ranging from no high school degree to postgraduate degree. Almost three
fourths (74.0%) of the sample had parents who obtained either a college or postgraduate
degree. Fourteen parental occupations were also assessed. From these, we created a four-
level variable, including the following categories: (a) unskilled or semiskilled labor; (b)
office, retail, service work, or skilled labor; (c) sales or management; and (d) professional.
Over three fourths (77.2%) of the parents were in the highest two occupational categories.
There were no group differences between the LGB and heterosexuals on levels of parental
education or occupation.

Sexual orientation classification—Participants were classified as LGB on the basis of
two dimensions, identity and behavior. Participants were asked “What is your sexual
orientation?” and were given five possibilities: heterosexual/straight, bisexual, gay, lesbian,
or questioning. In addition, participants were asked to indicate lifetime sexual history by
answering the question “During your lifetime, with how many different partners have you
had sex (i.e., vaginal intercourse, oral sex, or anal intercourse)?” Participants were also
asked current sexual history at each time point by answering the question “During the last 3
months, with how many different partners have you had sex (i.e., vaginal intercourse, oral
sex, or anal intercourse)?” For both lifetime and current sexual history, participants were
asked about the biological sex of their partner(s) for each sexual activity.

Outcome Variables
We created an alcohol use composite from four variables assessing quantity and frequency
of drinking: number of drinking days in an average week, average number of drinks per
drinking day, frequency of drinking to the point of intoxication, and frequency of binge
drinking. Values on these four measures were standardized, and the mean of the four
variables was used as the outcome. Drinking days per week and drinks per drinking day
were derived from the Daily Drinking Questionnaire (Collins, Parks, & Marlatt, 1985). We
assessed frequency of intoxication with a single item: “During the past 3 months, how many
times did you get drunk (not just a little high) on alcohol?” (Jackson, Sher, Gotham, &
Wood, 2001). We also assessed binge drinking frequency with a single item: “During the
past 3 months, how many times did you have four/five (for women/men) or more drinks at a
sitting?” (Wechsler & Isaac, 1992).

Mediator Variables
Social norms—Participants were asked to indicate how much they thought the average
man and woman in their social group drank, on average, each day of the week during the last
3 months. As an adaptation from the Daily Drinking Questionnaire (Collins et al., 1985), we
summed the number of drinks for each day to create weekly consumption variables for both
men and women, and we used the mean of the two variables as an index of descriptive social
norms for alcohol consumption. On the basis of a measure by Perkins and Berkowitz (1986),
we also asked participants four questions about injunctive norms for their social group (e.g.,
“It is okay for a student to get drunk even if it interferes with his/her grades or
responsibilities”). Cronbach’s alpha for the four-item scale was .66.

Peer relationships—Participants completed two measures related to quality of peer
relationships. The first measure was adapted from the Quality of Relationship Inventory
(Pierce, Sarason, & Sarason, 1991) and included nine items. Factor analysis of the scale
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identified two subscales reflecting quality of relationships (e.g., “I can turn to my social
group for advice about problems”) and peer influence and control over behavior (e.g., “My
social group tries to control or influence my life”). The subscales included six and three
items with Cronbach’s alphas of .89 and .74, respectively. The second 11-item measure of
peer relationships was created specifically for the current study (Wetherill & Fromme, 2007)
and assessed peers’ awareness and caring about a variety of behaviors, including alcohol
(e.g., “People in my social group know and care about how often I drank alcohol”).
Cronbach’s alpha for this scale was .96.

Alcohol expectancies—We measured alcohol expectancies with 15 items through the
Brief Comprehensive Effects of Alcohol questionnaire (Ham, Stewart, Norton, & Hope,
2005), which has been shown to be a reliable and valid measure. The Brief Comprehensive
Effects of Alcohol questionnaire includes items from each of the four positive (Tension
Reduction, Sociability, Enhanced Sexuality, and Liquid Courage) and three negative
(Cognitive and Behavioral Impairment, Risk and Aggression, and Negative Self-
Perceptions) expectancy scales on the original Comprehensive Effects of Alcohol
questionnaire (Fromme, Stroot, & Kaplan, 1993). We combined items from the subscales to
create overall positive and negative expectancy scores. Cronbach’s alpha for the positive and
negative expectancy scales was .90 and .85, respectively.

Data Management
Prior to analyzing changes in drinking behavior across time, we identified potential outliers
as any cases greater than three standard deviations from the mean. We examined these cases
to see whether they were clearly separated from the remaining values in the distribution. A
total of nine values from 8 participants were removed from the data set based on this
procedure. As a result, 4 participants no longer had data for any of the drinking variables at
any time point. After removal of outliers, distributions remained nonnormal for the drinking
variables and perceptions of peer drinking variables. Log transformations were conducted
and were successful in normalizing the distributions of these variables.

For classification of sexual orientation, all participants who self-identified as gay, lesbian,
bisexual, or questioning at any of the three time points (n = 95; 52 men and 43 women) were
included as LGB. In addition, 37 participants (18 men, 19 women) self-identified as
heterosexual at each of the three time points but engaged in same-sex behavior either in their
lifetime (n = 6 men; 14 women) or in the last 3 months (n = 12 men; 5 women). Of the 37
participants who reported same-sex sexual behavior, a total of 12 men and 4 women were
classified as LGB for analyses. The other 21 participants were excluded from analyses
because their responses precluded a clear determination of their engagement in consensual
same-sex sexual behavior. Specifically, 5 men and 14 women who only reported a lifetime
but not a current same-sex experience were excluded, because it was not possible to
determine when the lifetime same-sex experience occurred and therefore whether those
earlier same-sex sexual experiences accurately reflected current sexual behavior.
Additionally, 1 male participant who entered the same data for men and women and
therefore appeared confused by the directions was excluded. Finally, 1 woman was excluded
because she reported that she had been sexually coerced during the past 3 months and only
reported one sexual experience with a same-sex partner during the same period. The
addition of the 16 cases based on behavioral data resulted in a total of 111 LGB individuals
(47 women and 64 men; 5.0% of the sample), yielding a final sample of 2,220.

When analyses were conducted separately on behavioral measures of sexual orientation
versus self-identification as LGB, the pattern of the results remained unchanged (i.e., all
effects that were significant remained significant and no new significant effects emerged).
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Because the importance of considering multiple dimensions of sexual orientation has been
well-documented, we therefore chose to include both self-identification and behavioral
measures in the analyses.

Statistical Analyses
We used procedures outlined by Baron and Kenny (1986) to evaluate the hypothesis that
social norms, alcohol expectancies, and aspects of peer relationships mediate the association
between sexual orientation and drinking behavior. The mediation analyses proceeded as
follows: (a) We assessed sexual orientation, gender, and the Gender × Orientation
interaction as predictors of alcohol use using hierarchical linear modeling (HLM 6.0;
Raudenbush, Bryk, Cheong, Congdon, & du Toit, 2004); (b) we assessed social norms, peer
relationships, and alcohol expectancies as predictors of alcohol consumption using HLM; (c)
we assessed sexual orientation and gender as predictors of social norms, peer relationships,
and alcohol expectancies using multivariate regression (general linear model); and (d) we
tested the full mediation model (HLM).

We initially tested unconditional growth models, which include only the outcome measure
(alcohol use) predicted by time, within HLM to determine whether there was significant
within-subject variability in the outcomes over time. In a typical between-subjects design,
within-subject variability is modeled as part of the error variance. The advantage of HLM is
that within-subject variability can be modeled as a random effect, which reduces the error
variance in the model. When significant within-subject variability was found, random effects
were included (random effects were included in all models reported). Full maximum
likelihood estimation with robust standard errors was used for all models. The unconditional
model showed better model fit when homogenous variance across time was not assumed;
therefore, heterogeneous sigma squared was used for all further analyses.

Two-level multilevel models such as HLM can represent individuals nested within groups or
repeated measures nested within individuals, which was the case in the current study. There
were no time-varying variables to be entered as Level 1 predictors; therefore, all variables
were entered as Level 2 predictors, which represent variables that are fixed over time (e.g.,
gender, sexual orientation, psychosocial mediators). Although the mediating variables
changed over time, only two data points were available, so these variables could not be
modeled as time-varying within HLM. For this reason, we created change scores reflecting
changes from high school to spring of freshman year on the mediator variables and treated
them as fixed effects.

After testing the unconditional models, we entered gender, orientation, and their interaction
as Level 2 variables predicting drinking intercepts (baseline values) and slopes (changes
across time). Next, proposed mediating variables were assessed as Level 2 predictors of
drinking intercepts and slopes. For the mediators, we used high school values to predict high
school drinking, and we used changes in the mediators to predict changes in drinking. Next,
we conducted multivariate regression using the general linear model (GLM) in SPSS 13.0 to
examine whether gender and sexual orientation were significant predictors of high school
values on the mediators (descriptive and injunctive norms, positive and negative alcohol
expectancies, and peer relationships) and changes over time. GLM was used because it
allows assessment of multiple outcomes in a single analysis, reducing problems associated
with multiple comparisons. Finally, the full mediation model was tested using only the
mediators that were predicted by orientation and were predictive of drinking.
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Missing Data
For all analyses with drinking behavior as the outcome measure, we handled missing data by
the estimation procedure utilized in HLM. Missing values on the proposed mediator
variables from spring of freshman year were replaced with high school values. This is the
most conservative approach to replacing missing values as it presumes no change across
time. One hundred thirty-six participants had missing high school values for all seven
mediators, resulting in a final sample of 2,084 participants (1,243 women, 841 men) for the
analyses including the proposed mediators.

Results
Unconditional Growth Model

In addition to showing significant variance components for both intercepts (p < .001) and
slopes (p < .001), the unconditional growth model showed a significant fixed effect for the
slope reflecting increases in drinking across time, t(2219) = 18.215, p < .001. Mean levels of
alcohol consumption increased by roughly .35 standard deviations during the transition from
senior year of high school to freshman year of college.

Predictors of Alcohol Use
Gender, orientation, and Gender × Orientation interactions—Significant sexual
orientation differences in drinking were identified during high school: t(2217) = 2.653, p = .
008. Although there were no significant gender differences in high school drinking levels,
t(2217) = .368, p = .712, the Gender × Orientation interaction for high school drinking levels
reached statistical significance: t(2216) = –2.214, p = .027. Separate analyses by gender
indicated that the significant effect of sexual orientation on high school drinking was driven
by differences between heterosexual and lesbian/bisexual/questioning women, t(1324) =
3.064, p = .003, with the nonheterosexual women drinking more than their heterosexual
peers (see Figure 1). The simple main effect for men found no significant differences
between heterosexual and gay/bisexual/questioning men, t(892) = 1.165, p = .245.

For changes in drinking over time, there were no significant gender, t(2217) = 1.96, p = .05,
or orientation, t(2217) = .533, p = .594, effects. However, a significant Gender × Orientation
interaction for changes in drinking was observed, t(2216) = 2.907, p = .005. Separate
analyses by gender indicated that this significant interaction was driven by the difference
between heterosexual and gay/bisexual/questioning men, t(892) = 2.446, p = .015, with the
nonheterosexual men increasing their alcohol use at greater rates than their heterosexual
peers (see Figure 1). The simple main effect among women did not identify a significant
difference between heterosexual and lesbian/bisexual/questioning women, t(1324) = –1.044,
p = .297.

Because the four alcohol use variables were examined in the aggregate for the HLM
analyses, Table 1 provides descriptive data for the individual outcomes during high school
and spring of freshman year by gender and sexual orientation. These results indicate that the
nonheterosexual women reported higher alcohol consumption (greater number of drinking
days, higher average number of drinks), as well as greater high-risk drinking (drinking to
intoxication and episodes of binge drinking), in high school. These differences persisted into
college, although the differences were no longer statistically significant. In contrast, the
LGB men did not significantly differ from heterosexual men on any of the drinking
variables in high school. However, changes in high-risk drinking differed significantly by
sexual orientation, with LGB men showing larger increases in binge drinking and drinking
to intoxication relative to heterosexual men. In addition, as a result of the greater growth in
alcohol consumption for the LGB men, there were significant differences between the two
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groups on typical quantity of alcohol use and drinking to intoxication by the end of the
freshman year.

Given that sexual orientation effects were qualified by gender interactions, tests of potential
mediation of these effects were conducted separately by gender. Thus, mediators of high
school drinking were examined for women, and mediators of change in drinking from high
school to college were examined for men. Because high school drinking levels were
assessed among women, high school values on the potential mediators were examined. In
contrast, because changes in drinking from high school to college were evaluated as the
outcome for men, changes in the proposed mediators were included in the analyses.
Although mediators of high school drinking (for men) and changes in drinking (for women)
were not examined, unconditional intercepts for men and slopes for women were included in
the HLM models.

Proposed mediators as predictors of drinking behavior—Table 2 presents the
results for mediators of high school drinking for women, as well as changes in drinking for
men. With the exception of peer influence/control and peer awareness and caring, all
mediators significantly predicted high school drinking for women (all ps < .01). Thus,
alcohol expectancies (both positive and negative), social norms (both descriptive and
injunctive), and quality of peer relationships were significantly related to women’s alcohol
consumption before they entered college. Stronger positive expectancies and weaker
negative expectancies, higher perceived social norms, and lower quality peer relations were
associated with greater alcohol consumption. For men, changes in two of the proposed
mediators over time (operationalized by standardized residuals), positive expectancies and
injunctive social norms, were predictive of changes in alcohol consumption from high
school to college (ps < .01). Those men who had increased positive expectancies and higher
perceived injunctive social norms reported larger increases in alcohol consumption over
time.

Predictors of Mediators
We performed a multivariate regression with GLM to test whether sexual orientation was a
significant predictor of high school mediators for women and changes in the mediators over
time for men. Separate GLM analyses were conducted for women and men. For women, the
multivariate test indicated that sexual orientation was a significant predictor of the mediators
during high school, F(1, 1147) = 2.877, p = .006. Univariate tests revealed significant effects
of sexual orientation on positive expectancies, F(1, 1153) = 7.663, p = .006, peer influence
and control, F(1, 1153) = 5.499, p = .020, descriptive norms, F(1, 1153) = 4.042, p = .045,
and injunctive norms, F(1, 1153) = 9.030, p = .003. Table 3 presents the descriptive
statistics for each of the high school mediators, comparing the gay/bisexual/questioning
women with the heterosexual women. The nonheterosexual women reported stronger
positive alcohol expectancies, higher social norms for drinking, and greater peer influence
over their behaviors than the heterosexual women.

For men, multivariate tests indicated that sexual orientation was a significant predictor of
changes in the mediators over time, F(1, 794) = 2.529, p = .014. Univariate tests revealed
significant effects of sexual orientation on changes in positive alcohol expectancies, F(1,
800) = 5.716, p = .017, and injunctive norms, F(1, 800) = 12.038, p = .001. Table 4 presents
the descriptive statistics for the mediators from high school and spring of freshman year,
comparing the nonheterosexual men with their heterosexual peers. The gay/bisexual/
questioning men had larger increases in positive alcohol expectancies and social norms for
drinking than did the heterosexual men.
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Final Mediation Models
Women—On the basis of the combined results from the preceding analyses, we entered
sexual orientation, positive alcohol expectancies, descriptive norms, and injunctive norms
into the final mediation model predicting high school drinking for women. Results indicate
that the significant effect of sexual orientation on high school drinking levels for women
was mediated by the three proposed mediators, and each remained a significant predictor of
high school drinking: positive alcohol expectancies, t(1238) = 5.048, p < .001, descriptive
norms, t(1238) = 4.018, p < .001, and injunctive norms, t(1238) = 12.4, p < .001. After we
included these mediators in the final model, sexual orientation was no longer a significant
predictor of high school drinking levels, t(1238) = 1.154, p = .249. The sexual orientation
coefficient was reduced from .378 to .126. The Sobel test (Sobel, 1982) identified significant
indirect effects of sexual orientation through both positive alcohol expectancies, z = 2.758, p
= .006, and injunctive norms, z = 3.082, p = .002. However, the indirect effect of descriptive
norms, z = 1.541, p = .123, was not statistically significant.

Men—The final mediation model predicting changes in men’s drinking from high school to
college included sexual orientation and the standardized residuals for both positive alcohol
expectancies and injunctive norms. Results indicate that the significant effect of sexual
orientation on changes in drinking over time was partially mediated by the two proposed
mediators, and each remained a significant predictor of drinking changes: positive alcohol
expectancies, t(837) = 4.676, p < .001, and injunctive norms, t(837) = 7.073, p < .001.
Sexual orientation was no longer a significant predictor of changes in drinking levels after
we entered the mediators into the final model, t(837) = 1.459, p = .145. The sexual
orientation coefficient was reduced from .119 to .068. The Sobel test (Sobel, 1982) found
significant indirect effects of sexual orientation via injunctive norms, z = 2.991, p = .003.
However, the indirect effect of positive alcohol expectancies was not statistically significant,
z = 1.631, p = .103. Thus, it appears that the primary mediator of the relationship between
sexual orientation and changes in alcohol use for men was injunctive norms.

Discussion
As hypothesized, lesbian/bisexual/questioning women drank more than did heterosexual
women, and this difference was already apparent during senior year of high school. This
result is consistent with patterns observed in a nationally representative study of adolescents
in Grades 7–12, which showed that girls with same-sex attractions were more likely to drink
to intoxication than were those with opposite-sex attractions (Russell, Driscoll, & Truong,
2002). Despite the initial differences in high school, the nonheterosexual women did not
evidence larger increases in drinking during the initial transition into college.

In contrast, men demonstrated the opposite pattern of results: No differences were found
during high school, but significant differences in the trajectories of alcohol consumption
emerged between gay/bisexual/questioning men and their heterosexual peers during the
initial transition to college. This result contrasts with other studies of alcohol consumption
among LGB individuals, which have tended to document differences only among women
(e.g., Burgard et al., 2005; Cochran et al., 2000; Cochran & Mays, 2000). However, studies
of LGB young adults have been cross-sectional and therefore might have obscured
prospective differences in alcohol consumption between heterosexual and nonheterosexual
men. Additional waves of data will help to confirm whether this pattern persists or whether
it is unique to this particular transition period. If the rates of alcohol consumption among the
nonheterosexual men continue to increase at higher rates than among heterosexual men,
these results could help guide developmentally informed intervention strategies for this
population.
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A separate analysis of each individual alcohol variable that composed our composite alcohol
measure revealed that the differences between the LGB and heterosexual young adults were
not limited to consumption. Instead, group differences typically extended to high-risk
drinking as well (defined as drinking to intoxication and episodes of binge drinking).
Despite the higher rates of alcohol use for LGB women in high school and the greater
changes in drinking over time for LGB men, differences by sexual orientation at the end of
the freshman year were not significant for the women and were only significant for two of
the drinking variables for the men (quantity of alcohol use and drinking to intoxication).
Thus, depending on the time of measurement, studies may find a lack of differences by
sexual orientation. In fact, some studies have not found increased rates of alcohol use or
alcohol use disorders among LGB respondents (e.g., Bloomfield, 1993; Cochran, Sullivan,
& Mays, 2003). In addition, it is important to recognize that the vast majority of LGB young
adults in the present study were not high-risk drinkers at any time point. Thus, the results
suggest that LGB young adults are at differential risk depending on stage of development
and that increased risk is restricted to a subset of this sample. Nonetheless, these results have
important implications for the development and timing of prevention and intervention
programs for LGB young adults.

As hypothesized, social– cognitive influences that are known risk factors for alcohol use
among heterosexual young adults were also important predictors of drinking behavior
among LGB young adults. The combination of alcohol expectancies and social norms
mediated the association between sexual orientation and alcohol consumption for the
nonheterosexual women during high school, as well as changes in drinking over time for the
nonheterosexual men. Although peer relationships were significantly predictive of drinking
behavior for women, they did not differ by sexual orientation. Thus, differences in drinking
behavior between heterosexual and LGB participants appear to be driven more by indirect or
passive social influence (Borsari & Carey, 2001) than by direct peer influence. The
importance of indirect social influence in the current study contrasts with the only other
study on social norms among LGB young adults, which did not find that behavioral norms
were predictive of binge drinking (Eisenberg & Wechsler, 2003a). One possibility for the
divergent findings is that the prior study measured social norms based on prevalence rates
rather than with measures of descriptive or injunctive norms. The results of the present study
therefore extend the generalizability of social– cognitive influences and suggest that they are
important mechanisms in the development of alcohol use among LGB young adults.

Although the findings of the current study indicate that social– cognitive influences to some
extent account for differences in alcohol use between LGB and heterosexual young adults,
substantial variability remains. Thus, alternative theoretical models including minority stress
may still be important in understanding alcohol consumption in LGB individuals. The
minority stress theory makes the implicit assumption that LGB individuals consume alcohol
in order to cope with stress related to having a stigmatized identity. Although this may well
be true, no study of LGB young adults to date has directly tested drinking to cope as a
mediator of the relation between minority stress and drinking behavior. Thus, future studies
are necessary to examine the unique influence of drinking motives relative to the social–
cognitive influences assessed in the current study.

It is also important to acknowledge that minority stress theory and normative social–
cognitive models need not be incompatible. It is possible that minority stress renders one
more vulnerable to normative influences that are known to predict alcohol use. For example,
one study found that social stress predicted alcohol problems but only among individuals
who lived in environments in which there was strong normative support for drinking
(Linsky, Colby, & Straus, 1987). Additional evidence for Stress × Norms interactions comes
from a study of adult gay men, in which discrimination experiences predicted alcohol
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problems only among gay men whose cognitions (i.e., tension reduction expectancies) and
cultural values (i.e., a reliance on bars for social interaction) made them vulnerable to
alcohol abuse (McKirnan & Peterson, 1988). Future studies that simultaneously assess
sexual minority stressors and social– cognitive influences among LGB young adults are
necessary to directly assess interactive effects.

Although the results of the current study further researchers’ understanding of the factors
that contribute to alcohol use among LGB young adults, a number of limitations must be
considered in interpreting the findings. First, the study relied on self-report data for alcohol
use, without collateral reporters. Nevertheless, several studies have demonstrated that self-
reports of alcohol use are reliable and valid and do not underestimate alcohol use relative to
collateral reports (Babor, Steinberg, Anton, & Del Boca, 2000; LaForge, Borsari, & Baer,
2005). Additional limitations include the relatively small sample size of LGB young adults,
although our prevalence rate of 5% is comparable with, and in many cases larger than, other
studies that have used representative samples of LGB individuals (e.g., Burgard et al., 2005;
Cochran et al., 2003; Sandfort, de Graaf, Bijl, & Schnabel, 2001). In addition, as with other
studies of LGB individuals (e.g., Cochran et al., 2003), in the current study we combined
individuals with same-sex and both-sex orientations in order to increase power. It is possible
that analyzing the data in this way obscured important within-group differences among LGB
students. Future studies with representative samples of LGB young adults should
oversample bisexuals, especially in light of recent findings that bisexual adolescents and
young adults might be especially at risk for substance use and misuse (McCabe, Hughes,
Bostwick, & Boyd, 2005; McCabe, Hughes, & Boyd, 2004; Russell et al., 2002). Finally,
sexual orientation was a fixed Level 2 predictor, even though we included some individuals
whose self-identification as LGB varied over time. This strategy sometimes led to defining
LGB status on the basis of behavior that occurred later in the study, which was then used to
predict drinking at an earlier time point. Although this is a potential limitation, it was
considered important to capture the consistent, underlying dimension of sexual orientation
that was likely occurring throughout this developmental period.

Despite these limitations, the results extend the literature on alcohol use in LGB young
adults in several important ways. First, data were drawn from a sample of LGB young adults
that is representative of the population from which it was drawn, rather than a convenience
sample, which characterizes most LGB studies. Second, we recruited the homosexual and
heterosexual samples using identical sampling methods, another rarity in research on LGB
individuals (Diamond, 2003). Third, the study occurs during the transition to young
adulthood, an especially salient developmental period for LGB young adults, when many
first disclose their sexual orientation (Savin-Williams & Diamond, 2001). In addition,
whereas the majority of studies with LGB individuals utilize urban samples, the present
study included LGB young adults from rural areas in a part of the country that does not have
a large percentage of LGB individuals. This geographic diversity likely increases the
generalizability of the present sample. An additional strength of the study was our use of
both behavioral and self-identification information in order to categorize sexual orientation
status. Studies have increasingly highlighted the importance of considering multiple
dimensions of sexual orientation, which can affect the observed relationship with health-
related behaviors, including alcohol use (McCabe et al., 2005). Finally, and most
importantly, to our knowledge this study was the first to provide longitudinal data on alcohol
use patterns and determinants among LGB young adults, and as a result represents an
important contribution to the literature on the development of alcohol use in this population.
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Figure 1.
Trajectories of alcohol use comparing lesbian, gay, and bisexual (LGB) young adults and
their heterosexual peers.
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Table 2

Mediators Predicting High School Alcohol Use for Women and Changes in Alcohol Use From High School to
College for Men

Mediator

Baseline women Residuals men

β SE β SE

Positive expectancies .126 .02** .068 .02**

Negative expectancies −.093 .02** .004 .01

Quality of peer relations −.091 .02** −.025 .01

Peer influence .011 .03 .004 .01

Peers who know and care .004 .01 −.025 .02

Descriptive norms .036 .00** .102 .06

Injunctive norms .354 .02** .106 .02**

**
p < .01.
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Table 3

High School Mediators for Heterosexual and Nonheterosexual Women

Mediator

Heterosexual women LGB women

M SD M SD

Positive expectancies** 3.05 0.96 3.42 0.84

Negative expectancies 3.22 0.91 3.23 0.77

Quality of peer relations 4.13 0.86 4.16 0.75

Peer influence** 1.62 0.75 1.88 0.91

Peers awareness and caring 3.36 1.24 3.25 1.35

Descriptive norms** 7.81 9.07 10.34 10.27

Injunctive norms** 2.36 0.90 2.74 0.99

Note. Descriptive norms were measured continuously, whereas all other measures were on a scale from 1 to 5. LGB = lesbian, gay, bisexual.

**
p < .01.
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