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Abstract

The present study tested the proposition that an intervention to reduce alcohol use among college
students will also reduce their risky sexual behavior. In a randomized, controlled trial, 154 heavy-
drinking, predominantly White, heterosexual college students at behavioral risk for infection with
HIV and other STDs were assigned to receive no intervention or a two-session, in-person,
motivational interviewing-based intervention focused on either: (a) reducing alcohol risk behavior,
(b) reducing HIV risk behavior, or (c) reducing both alcohol and HIV risk behavior. Three-month
retrospective assessments of alcohol use and sexual behavior were conducted at intake and at 3-,
6-, 9-, 12-, and 15-month follow-up appointments. During follow-up, participants who received
the single-focus Alcohol risk-reduction intervention drank less frequently and consumed fewer
drinks per drinking day compared to no-intervention control participants, but did not differ from
control participants in their frequency of intercourse without a condom or number of sexual
partners. Participants who received the single-focus HIV risk-reduction intervention evidenced
fewer unprotected sex events during follow-up, compared to control participants. The number of
sexual partners reported during follow-up did not differ by condition. Effects of the interventions
did not vary significantly over time and were not moderated by participant gender. Results suggest
that intervening to reduce alcohol use may not reduce risky sexual behavior among non-minority
college students, but that a brief motivational intervention targeting HIV risk behavior may have
utility for reducing the frequency of unprotected sex in this population.
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Sexual behavior that increases risk for infection with HIV and other sexually transmitted
diseases (STDs) appears to be common among college students. In one large survey, fewer
than a third of sexually active undergraduate students reported consistent condom use during
intercourse (Douglas et al., 1997). A more recent survey found that only about 4 in 10
students always used a condom during vaginal sex, and fewer used one during anal sex
(Buhi, Marhefka, & Hoban, 2010). Among students with any sexual experience, almost 9%
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reported having four or more sex partners within the last school year (Buhi et al., 2010).
Other studies suggest that the average college student has two new sexual partners per year
(Cooper, 2002).

Alcohol use also is common among college students. Although most are light to moderate
drinkers, many students engage in heavy, problematic levels of consumption (Knight et al.,
2002) thought both to decrease the likelihood of condom use (e.g., Kaly, Heesacker, &
Frost, 2002) and to increase the likelihood of having multiple, casual partners (e.g., Grello,
Welsh, & Harper, 2006). Findings that alcohol use and risky sexual behavior often co-occur
may be explained in part by developmental or personality factors (e.g., a tendency toward
sensation-seeking) that underlie both behaviors (Cooper, 2002; Igra & Irwin, 1996).
However, research suggests also that alcohol consumption sometimes contributes causally to
the occurrence of HIV risk behavior. Data from several event-level survey studies (e.g.,
Kiene, Barta, Tennen, & Armeli, 2009; Neal & Fromme, 2007; Scott-Sheldon, Carey, &
Carey, 2008) and laboratory research (e.g., Gordon & Carey, 1996; MacDonald, Zanna, &
Fong, 1996) are consistent with this hypothesis.

Researchers have considered a number of mechanisms that might account for a causal link
between alcohol use and sexual risk taking (for reviews, see Cooper, 2002, 2006). For
example, “alcohol myopia” theory states that alcohol acts by reducing the scope and
efficiency of information processing (Steele & Josephs, 1990), such that highly salient cues
(such as sexual arousal) continue to be processed, whereas cues that arise from more
complex processing (e.g., thoughts about potential long-term consequences such as getting
AIDS) either fail to enter awareness or are no longer seen as significant. Other researchers
have suggested that a link between alcohol consumption and sexual behavior can be
understood as a consequence of activation, during intoxication, of individually held
expectations that mirror widely-held cultural beliefs about the effects of alcohol (Dermen &
Cooper, 1994; Dermen, Cooper, & Agocha, 1998; Lang, 1985; Reinarman & Leigh, 1988).
Conflicting findings regarding the nature of the relationship between alcohol use and sexual
risk taking appear to reflect the underlying complexity of the relationship (Cooper, 2006;
Graves, 1995). However, despite continued uncertainty regarding alcohol’s role, many
authors have suggested that efforts to reduce risky sex among college students should
include a focus on reducing heavy drinking (e.g., Downing-Matibag & Geisinger, 2009;
Hoban, Ottenritter, Gascoigne, & Kerr, 2003; Kaly et al., 2002; Neal & Fromme, 2007).

Although little research has systematically examined whether reducing heavy and
problematic drinking can lead to reductions in HIV risk behavior, several mechanisms might
contribute to such an effect (Leigh & Stall, 1993; Cooper, 1992). To the extent that alcohol
consumption directly increases the likelihood of risky sex, a general reduction in drinking
may lead to a decrease in alcohol-induced risk taking. Less frequent drinking may also
decrease an individual’s exposure to “risky situations,” such as bars, that may encourage
sexual risk taking independent of alcohol’s effects. Finally, a reduction in drinking may
become part of a general lifestyle change, in which maintaining good health has greater
salience (Leigh & Stall, 1993).

In addition to encouraging an overall reduction in alcohol use, it may be valuable to suggest
specific methods for reducing alcohol-related risk of engaging in risky sexual behavior. For
instance, individuals who have strong sex-related alcohol expectancies or who feel strongly
conflicted about whether or not to use condoms can be advised that they may be especially
subject to an increased tendency toward risk taking after drinking (Dermen & Cooper, 2000;
Dermen et al., 1998). To avoid reinforcing the notion that alcohol provides an excuse for
risk taking (cf. Bolton, Vincke, Mak, & Dennehy, 1992; Dermen et al., 1998), information
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can be provided about a range of approaches that the individual can take to avoid such a
consequence (e.g., practicing assertion regarding condom use).

In sum, interventions that address alcohol use and its effects have the potential to enhance
the efficacy of HIV prevention efforts via a number of potential mechanisms. In the present
study, we set out to test the hypothesis that efforts to reduce risky sexual behavior will be
enhanced by adding a component aimed at reducing drinking. To maximize the potential
utility of results from this study, we employed brief, practical intervention approaches based
on the principles of motivational interviewing (Miller & Rollnick, 1991, 2002). Reviews of
an extensive literature (e.g., Carey, Scott-Sheldon, Carey, & DeMartini, 2007; Larimer &
Cronce, 2007) have found individual-focused interventions based on motivational
interviewing (MI) to be consistently efficacious in reducing drinking among college
students. The use of MI methods has been recommended also in the area of HIV prevention
(e.g., Brown & Lourie, 2001; Carey & Lewis, 1999; Pedlow & Carey, 2003; Rutledge,
2007), because many individuals whose behavior puts them at increased risk of infection
with HIV and other STDs fail to see the need for change or fail to take steps toward change
even if they think that doing so might be beneficial (Grimley, Prochaska, Velicer, &
Prochaska, 1995).

To date, most research on the application of MI methods to risky sexual behavior has
studied interventions that combine such methods with skills-building intervention
components (e.g., Belcher et al., 1998; Carey, Maisto et al., 1997; Carey et al., 2000;
Jaworski & Carey, 2001). However, recent studies have examined the use of MI methods as
the central component of a stand-alone motivational intervention. In a study of heterosexual
college men, a decisional balance exercise conducted in a non-confrontive, Ml style was
found to increase condom use during a one-month follow-up period (LaBrie, Pederson,
Thompson, & Earleywine, 2008). In a study of young African-American men who have sex
with men, a 30-minute Ml intervention significantly increased the proportion who agreed to
receive HIV counseling and testing and who returned later to receive their test results,
compared to a traditional, education-based intervention of the same length (Outlaw et al.,
2010).

Only a few studies have examined the use of MI methods to address substance use and risky
sexual behavior simultaneously. In one such study, incarcerated adolescents were assigned
to receive two sessions of either relaxation training or MI-based motivational enhancement,
as a supplement to other services delivered at the facility (Rosengard et al., 2007).
Motivational sessions focused on alcohol and marijuana use as well as associated risky
behaviors, such as illegal activity and sexual behavior. Among adolescents who reported
few depressive symptoms at baseline, participation in the motivational intervention was
associated with lower frequency of sex without a condom during the three months following
release from the facility. In a study with adolescent residents of a short-term detention
facility, a three-to-four-hour intervention that combined MI-style discussion of alcohol use
(primarily as it affects risky sexual behavior) with a traditional psychosocial HIV/STD risk-
reduction intervention was compared to (a) a three-hour intervention involving the latter
component delivered in isolation and (b) a two-hour information-only control condition
(Bryan, Schmiege, & Broaddus, 2009). Results suggested that, with regard to frequency of
condom use, outcomes of the two active interventions did not differ significantly from each
other but were better than those of the control condition. However, the three conditions did
not differ in their effects on frequency of alcohol use in conjunction with sexual intercourse.
A study conducted with HIV-positive youths (ages 16-25) found that a MI-based
intervention that focused on sexual risk, substance use, and medication adherence
(participants chose two topics), compared to a wait-list control group, yielded greater
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reductions in unprotected intercourse but had no differential effect on alcohol use (Naar-
King et al., 2006).

In a study of college women at risk of alcohol-exposed pregnancy, a single-session M-
based intervention that addressed both alcohol use and effective contraceptive use,
compared to a minimal-intervention (brochure) control condition, yielded greater reductions
in alcohol use and improvements in effective contraceptive use, as well as lower rates of risk
for alcohol-exposed pregnancy (Ingersoll et al., 2005). Finally, in a study of two six-session
hepatitis and HIV risk-reduction interventions for out-of-treatment drug users, the Ml-based
intervention yielded greater reductions in alcohol use than an educational intervention over
the course of the one-year follow-up period (Zule, Costenbader, Coomes, & Wechsberg,
2009). Likelihood of condom use at last intercourse (at 6- and 12-month follow-up
assessments) increased in both conditions.

The present study was designed to assess the independent and joint effects of a drinking
risk-reduction intervention and an HIV risk-reduction intervention on subsequent drinking
(frequency of drinking; drinks per drinking day) and HIV risk behavior (number of
unprotected sex events; number of sexual partners). To this end, heavy-drinking
heterosexual male and female college students at behavioral risk for infection with HIV and
other STDs were randomly assigned to receive no intervention or an intervention that
focused on either: (a) reducing alcohol risk behavior, (b) reducing HIV risk behavior, or (c)
reducing both alcohol and HIV risk behavior. Thus, content of the intervention was
factorially crossed: presence or absence of alcohol risk-reduction content with presence or
absence of HIV risk-reduction content.

With regard to alcohol outcomes, we hypothesized that the Alcohol risk content factor
would produce a main effect, such that participants who received either the Alcohol risk-
reduction intervention or the Combined intervention would drink less during follow-up than
participants who received no intervention or the HIV risk-reduction intervention. HIV risk-
reduction content was not expected to affect drinking behavior. With regard to HIV risk
behavior, we hypothesized that both the Alcohol risk content and HIV risk content factors
would produce main effects, such that HIV risk behavior levels during follow-up would be
lowest among participants who received the Combined intervention (due to the additive
effects of alcohol and HIV risk content) and highest among Control participants (i.e., those
who received no intervention). Although analyses were planned to test for the presence of
interactions between conditions, no such interactions were hypothesized. Because men and
women experience different concerns and relative risks regarding HIV and alcohol risk
behavior (e.g., Dekin, 1996; Jadack, Hyde, & Keller, 1995; Randolph, Torres, Gore-Felton,
Lloyd, & McGarvey, 2009), we also examined the impact of participant gender on response
to the above interventions, although no hypotheses were developed in this regard.

This study was approved by Institutional Review Boards at the Research Institute on
Addictions and the University at Buffalo. Participants were students at colleges and
universities in the Buffalo, NY, metropolitan area. Figure 1 shows participant flow through
the study.

A total of 154 eligible students (91 women, 63 men) met eligibility criteria and participated
in the study. Participants ranged from 18 to 30 years of age (M = 20.7, SD = 2.0). All were
unmarried and nearly all described themselves as heterosexual (two women reported being
bisexual). Proportions of the sample in their first through sixth years of college were 25.3%,
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21.4%, 26.6%, 14.9%, 9.1%, and 2.6%, respectively. Participant racial/ethnic group
membership was 86.4% White, 5.2% Hispanic, 3.9% African-American, 3.9% Asian-
American, and 0.6% American Indian. Lifetime alcohol problem scores on the Young Adult
Alcohol Problems Screening Test (YAAPST; Hurlbut & Sher, 1992) ranged from 1 to 20
(out of a possible 27 points; M = 9.2, SD = 3.9). Marijuana use during the prior three months
was reported by 64.9% of participants, hallucinogen use by 20.8%, cocaine use by 9.1%,
and opiate use by 7.1%. Lifetime number of sex partners reported by participants ranged
from 1 (6.5% of participants) to more than 20 (4.5%); over half (55.2%) reported having at
least 5 lifetime partners. A history of infection with a sexually transmitted disease was
reported by 8.4% of participants. Participants reported a mean of 38.3 (SD = 32.6)
occurrences of vaginal or anal intercourse during the 90-day baseline, of which about a third
were preceded by alcohol use (M proportion = .32, SD = .25).

Students were recruited through classroom screenings, flyers, and newspaper advertisements
for a “study on drinking and college-related experiences.” During an initial pre-screening,
either in class or via telephone, students were told that we were interested in the “health-
related behaviors of college students” and answered a series of 13 questions. Potentially
eligible students then completed a more detailed telephone screening interview. Eligibility
criteria were designed to include students whose alcohol use and sexual behavior both
presented some risk but whose responses did not indicate a need for more intensive
intervention. Eligible students reported (a) being 18 to 30 years of age; (b) consuming at
least five (men) or four (women) drinks at least once in the past two weeks; (c) having either
a heterosexual or bisexual orientation; (d) seven or more occurrences of unprotected
heterosexual intercourse in the past 90 days, and (€) having two or more sex partners in the
past 90 days or having a partner who had other partners in the past 24 months but had not
been tested for HIV during the past 12 months. Students were excluded if they had a score
of 20 or higher on the Short-form Alcohol Dependence Data Questionnaire (Davidson &
Raistrick, 1986; modified to assess heaviest drinking in lifetime) or reported 10 or more
days of illicit drug use in the past month and had a score of 3 or greater on the 10-item Drug
Abuse Screening Test (Skinner, 1982; Yudko, Lozhkina, & Fouts, 2007), or if they reported
any of the following: being married; planning to move out of town in the next two months;
currently abstaining from alcohol; currently facing legal charges or disciplinary action for an
alcohol-related incident; having ever been treated for alcohol or drug abuse; currently
receiving counseling for a drinking or drug problem; having injected an illicit drug in the
prior six months; recently having difficulties controlling aggressive behavior; currently
having serious thoughts of suicide; currently taking prescription medications for anxiety or
depression, or any other medication for which alcohol use was contraindicated; or currently
being, or attempting to become, pregnant. Students who met eligibility criteria were
scheduled for an in-person meeting with an intervention counselor.

Intake Assessment Procedure and Measures

Intake assessments to provide baseline data and a final confirmation of eligibility were
conducted by an intervention counselor of the same gender as the participant. Alcohol use
and sexual behavior during the prior 90 days were assessed retrospectively using a modified
Timeline Follow-back (TLFB) interview (based on Carey et al., 1998; see also Carey, Carey,
Maisto, Gordon, & Weinhardt, 2001; Weinhardt et al., 1998). For each day, participants
reported the number of standard drinks consumed, type of any other drugs used, whether
vaginal or anal intercourse occurred, and (for each occurrence) the initials and gender of the
partner, the type of contraception used (if any), and whether alcohol or drugs were used
prior to sex. Supplementary questions assessed whether each partner was non-monogamous,
had ever used injection drugs, or (for male partners of female participants) had ever had sex
with another man. Outcome variables computed from TLFB data were frequency of alcohol
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use (number of drinking days), intensity of alcohol use (drinks per drinking day), frequency
of unprotected intercourse (without a latex or polyurethane condom), and number of sexual
partners. A structured interview and self-administered questionnaire packet included other
measures pertaining to behaviors, attitudes, and beliefs. Participants received either two
psychology subject pool credits or $20 as compensation for participating in the assessment.

Collateral assessments of drinking—To encourage accurate participant reports,
collateral reports of participants’ alcohol use were obtained when possible by means of a
telephone-administered TLFB interview at baseline and at each follow-up assessment.
Although college student self-reports of drinking generally are accurate (Hagman, Clifford,
Noel, Davis, & Cramond, 2007; LaForge, Borsari, & Baer, 2005), we compared participant
and collateral reports (when available) to establish the degree of concordance between them.
Collateral reports for the six assessment windows (intake, 3-, 6-, 9-, 12-, and 15-month)
were available for 89.6%, 83.1%, 83.1%, 75.3%, 73.4%, and 66.9% of participants,
respectively. At intake, collateral reports of their relationship to the participant were as
follows: 51% friend, 24% “significant other,” 18% roommate, 4% sibling, and 3% cousin.

Procedure

Counselors were blind to condition assignment until after completion of the intake
interview. At that time, counselors opened the next in a series of random assignment
envelopes (prepared in advance by the project director using a random number table) to
determine which (if any) feedback report to prepare. For participants assigned to an
intervention condition, data from some questionnaire measures (placed early in the packet)
were used in the preparation of feedback while the participant completed the remaining
questionnaires. Personalized feedback information, calculated manually by the counselor
using a detailed feedback preparation manual, was written onto a printed, condition-specific
feedback form. Immediately after participants completed their questionnaires, counselors
informed participants of their random assignment to one of four conditions: Alcohol risk-
reduction, HIV risk-reduction, Combined, or Control. Individuals assigned to the Control
condition scheduled their 3-month follow-up assessment and had no further contact with
staff until follow-up. Students assigned to an intervention condition immediately
participated in the first of two individual motivational counseling sessions, conducted by the
counselor who conducted the intake interview.

In all three intervention conditions, the counselor’s goals were to create an awareness of the
need for change, to increase participants’ motivation to make a change, and to discuss plans
for change. Intervention procedures were closely modeled on a “drinker’s check-up”
approach (Miller, Sovereign, & Krege, 1988) similar to that employed in motivational
enhancement therapy (Miller, Zweben, DiClemente, & Rychtarik, 1994). The counselor
began by eliciting and reflecting the participant’s thoughts and concerns regarding the target
topic. The counselor then elicited participant reactions to personalized feedback on the
participant’s behavioral risk status. Finally, the counselor elicited participant thoughts and
feelings regarding costs and benefits of making a change and of not changing and asked
open-ended key questions with an eye toward eliciting a decision to change. If appropriate,
the counselor also elicited information about steps the participant might take in making a
change. The participant then scheduled a second session to be held approximately five
weeks later and left with his or her Personal Feedback Report, an explanatory booklet, a
Decisional Balance Sheet (if completed), a Change Plan Worksheet (if completed), and a
booklet describing strategies and sources of support for reducing risk behavior (materials
developed or adapted for this study and available from the first author). This first session
lasted approximately 45 minutes for Alcohol risk-reduction and HIV risk-reduction
intervention participants and 60 minutes for Combined intervention participants. After each
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session, the counselor mailed a handwritten note affirming the participant, summarizing his
or her statements, and expressing optimism about change.

During the second session, participant thoughts about and efforts to change were reviewed,
and motivational interviewing methods were employed with the goal of encouraging either
initiation or continued use of risk-reduction strategies and resources. This session lasted
approximately 30 minutes for Alcohol risk-reduction and HIV risk-reduction intervention
participants and 45 minutes for Combined intervention participants. At the end, participants
scheduled their 3-month follow-up assessment.

Alcohol risk-reduction intervention—In this condition, the initial focus was on
eliciting what the participant likes and does not like about drinking. When appropriate, the
counselor inquired about drinking patterns, drinking games, perceptions of peer norms, and
values and goals relevant to alcohol use. For lighter drinkers, emphasis was placed on
eliciting reasons for not drinking heavily. Feedback included the following, derived from
screening and intake assessments: (a) number of standard drinks per week and percentile
ranking compared to same-sex American college students; (b) estimated blood alcohol
concentration (BAC) peaks in a typical week and on a heavier day of drinking (computed
using BACCuS 2.01 software; Markham, Miller, & Arciniega, 1993); (c) levels of risk
associated with tolerance (as indexed by BAC peaks), other drug use, and family history; (d)
levels of lifetime and recent consequences of alcohol use (obtained from the YAAPST;
Hurlbut & Sher, 1992); (e) and thoughts about cutting down (derived from the Readiness to
Change Questionnaire; Rollnick, Heather, Gold, & Hall, 1992). A nine-page handout
provided to participants in this condition offered suggestions for setting goals, self-
monitoring, use of drinking moderation strategies, and finding alternatives to drinking and
included a list of relevant counseling services, websites, and other material.

HIV risk-reduction intervention—In this condition, the initial focus was on eliciting
participant thoughts and concerns regarding current or recent sexual relationships, risks for
pregnancy and STDs, the use or non-use of condoms within sexual relationships, perceived
peer norms regarding STD concerns and condom use, and values and goals relevant to
protective behavior. Other topics addressed, when appropriate, included reasons for
sometimes choosing to use condoms (for those whose use was inconsistent) and the
perceived importance of mutual caring behavior in relationships. Feedback included the
following: (a) history of risk-related sexual behavior, including (i) the number of
occurrences of unprotected sex (no condom) in the prior 90 days, (ii) the proportion of sex
that was unprotected, (iii) the proportion of UB students who used condoms more often than
the participant (based on screening data collected during a pilot phase of the study), (iv) the
number of sex partners reported in the prior 90 days, (v) whether any of the participant’s
partners had a history of HIV risk behavior, and (vi) whether the participant reported ever
having a STD; (b) percent of items correct on the HIVV Knowledge Questionnaire (Carey,
Morrison-Beedy, & Johnson, 1997); and (c) plans regarding consistent condom use with a
main partner and with other partners. A seven-page booklet provided to participants in this
condition provided suggestions for setting safer-sex goals, seeking additional information on
HIV prevention, practicing safer sex, and being assertive with a partner regarding condom
use, and provided specific information regarding condoms and their proper use as well a list
of relevant counseling resources, websites, and other material. Overall, the focus of this
intervention was on HIV risk and its reduction, although risk for other STDs also was
discussed.

Combined risk-reduction intervention—Procedures in this condition incorporated

those of the two single-focus conditions and addressed more directly the potential
contribution of alcohol use to risky sexual behavior. The counselor initially guided
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discussion toward topics to which the participant was receptive and sought to integrate
discussion of alcohol and sexual behavior when possible. Although discussing alcohol-
related sexual behavior as a specific topic was a goal, less time was spent on this topic than
on alcohol use and HIV risk as separate topics, which generally were given equal time. If a
student reported never drinking in conjunction with sex or reported never using condoms
regardless of whether or not alcohol was consumed, the topic of alcohol-related sexual
behavior was dealt with only briefly. Feedback covered both domains of behavior (as
previously described) and also included information regarding the number of sex
occurrences that occurred after drinking during the prior 90 days, the proportion of sex that
occurred after drinking, and the extent to which the participant expected alcohol to increase
sexual enjoyment, disinhibition, and risk taking (as measured by the Sex-Related Alcohol
Expectancy Scale; Dermen & Cooper, 1994). The informational booklet provided to
participants in this condition was simply a combination of the two single-focus booklets.

Monitoring and Supervision

Six masters-level counselors were trained and supervised jointly by the first and second
authors (principal investigator and project director). Both authors are clinical psychologists;
the first is also an experienced motivational interviewing trainer and supervisor and a
member of the Motivational Interviewing Network of Trainers. Each counselor was trained
in all three intervention conditions and conducted approximately equal numbers of sessions
across conditions. All intervention sessions were audiotaped. The second author reviewed
these tapes for protocol adherence and conducted individual clinical supervision on a weekly
basis. Group supervision, involving all counselors and both supervisors, was conducted at
least bi-weekly.

Counselor compliance with the protocol was formally evaluated through blind rating of
tapes, using scales employed in past research (Connors, Walitzer, & Dermen, 2002) and
adapted for this study. Each tape was rated by two trained research assistants on the extent to
which counselors engaged in MI-consistent behaviors, both content-specific (five alcohol
risk content items [e.qg., eliciting concerns about drinking] and five parallel HIV risk content
items) and general (two items: reflective listening, supporting self-efficacy). An additional
item assessed the extent to which counselors engaged in the MI-inconsistent behavior of
confrontation. Ratings of counselor engagement in each behavior were made on a 4-point
scale ranging from 1 (not at all) to 4 (extensively), and average ratings across raters were
computed for use in analyses.

Follow-up Assessment Procedure

In-person follow-up interviews were planned to occur 3, 6, 9, 12, and 15 months following
the intake assessment. Follow-up assessments were conducted by same-gender interviewers
blind to experimental condition. Participants received $30 compensation for each follow-up
assessment (maximum of $150). Follow-up measures were essentially the same as those at
intake, modified as needed to fit follow-up time frames. For participants who had moved out
of the area, assessments were completed by telephone and by mail (19% of follow-up
interviews). After completion of each interview, participants scheduled the following
interview.

Analytic Strategy

Participants who were missing outcome data from any follow-up point were dropped from
outcome analyses (see Figure 1). To correct departures from normality, square-root
transformations were applied to drinking frequency data and log transformations were
applied to data for the remaining three outcomes. For ease of presentation and interpretation,
all means and standard deviations presented are from untransformed variables. Comparisons
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of participant and collateral reports of participant drinking were conducted through the use
of Pearson correlations and paired t-tests. Tests of pre-intervention equivalence on each
outcome measure were conducted as 2 x 2 x 2 (Alcohol risk content x HIV risk content x
Gender) analyses of variance (ANOVAS) on baseline values. Outcome analyses were
conducted as 2 x 2 x 2 x 5 (Alcohol risk content x HIV risk content x Gender x Time)
repeated measures analyses of covariance on follow-up values of each dependent measure,
using baseline value as a covariate.

Preliminary Analyses

All of the 114 participants assigned to receive an intervention completed Session 1; 96
(84.2%) completed Session 2. Neither baseline characteristics nor condition assignment
predicted likelihood of completing Session 2. Follow-up completion rates for the 3-, 6-, 9-,
12-, and 15-month windows were 95%, 94%, 92%, 91%, and 91%, respectively, and did not
differ significantly by condition. However, among those participants assigned to receive an
intervention, complete follow-up data were available from 93 of the 96 who attended both
intervention sessions and from 8 of the 18 who attended a single intervention session. This
difference was significant (p <.001 by Fisher’s exact test).

An a priori sensitivity analysis was conducted to obtain a conservative estimate of the
power of our study to detect hypothesized effects. This analysis was based on the study’s
design and obtained sample size, without reference to the observed data. Given alpha = .05,
power = .80, and a post-attrition N of 140, calculations indicated that we could expect to
detect an intervention content main effect greater than or equal to 02 = .031 (in the small-to-
medium range as described by Cohen, 1988) and a two-way intervention content interaction
effect greater than or equal to n2 = .059 (in the medium range).

Demographic and other descriptive characteristics did not differ significantly by intervention
condition, nor did baseline frequency of unprotected sex. However, baseline levels of the
remaining three outcome variables were found to be significantly unbalanced across
conditions in this sample. Baseline and follow-up means and standard deviations of the
outcome variables are presented in Table 1. An analysis of baseline drinking frequency data
(number of drinking days in the 90-day window) found an Alcohol risk content X HIV risk
content interaction, F (1, 146) = 4.00, p = .047, n2 = .023. However, simple main effects
tests probing the interaction were not significant. A significant gender main effect on this
variable, F (1, 146) = 17.59, p < .001, n2 = .103, indicated that men drank more frequently
than women during baseline (M days = 39.3, 26.6, SDs = 20.0, 14.1, respectively). An
analysis of baseline drinking intensity data revealed a main effect of HIV risk content, F (1,
146) = 5.03, p = .026, n2 = .030, such that participants assigned to receive HIV risk content
(HIV or Combined conditions) reported more drinks per drinking day than those assigned
not to receive HIV risk content (Control or Alcohol conditions). Also, a significant gender
main effect, F (1, 146) = 9.58, p = .002, n2 = .057, indicated that men drank more per
drinking day than women at baseline (M drinks = 6.9, 5.4, SDs = 3.7, 2.4, respectively).
Finally, an analysis of baseline data on number of partners found an HIV risk content main
effect, F (1, 146) = 7.23, p = .008, n2 = .044, such that participants assigned to receive HIV
risk content had more partners than did participants assigned not to receive such content.
Also, a significant gender effect, F (1, 146) = 6.92, p = .009, 12 = .042, indicated that men
reported more sexual partners at baseline than did women (M = 2.1, 1.6, SDs = 1.5, 1.1,
respectively). No other effects on baseline data were detected.
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Primary Outcome Analyses

No significant interactions between time or gender and the other predictor variables were
found in any analysis.

Alcohol outcomes—Baseline-adjusted drinking frequency data evidenced an Alcohol
risk content X HIV risk content interaction, F (1, 131) = 6.77, p = .010, n2 = .046. Simple
Alcohol risk content main effects tests revealed that drinking was less frequent during
follow-up among participants in the Alcohol condition, compared to the Control condition,
F (1, 131) = 5.39, p = .022, n2 = .040, but that drinking frequency outcomes did not differ
significantly between those in the Combined and HIV conditions, F (1, 131) =1.99,p =.
160, 12 = .015. Simple HIV risk content main effects tests revealed that drinking frequency
outcomes did not differ significantly between those in the HIV and Control conditions, F (1,
131) = 2.55, p = .113, 12 = .019, but that drinking was more frequent during follow-up
among participants in the Combined condition, compared to the Alcohol condition, F (1,
131) = 4.42, p = .038, n2 = .033. A significant main effect of gender, F (1, 131) = 6.60, p =
011, n2 = .045, indicated that baseline-adjusted drinking frequency during follow-up was
higher among men than among women (data not shown). A significant main effect of time
also was detected, F (3.46, 452.78) = 2.84, p = .030, n2 = .020, reflecting a significant
overall linear decrease in drinking frequency over the course of follow-up, F (1, 131) = 6.62,
p=.011.

Baseline-adjusted drinking intensity data evidenced an Alcohol risk content main effect, F
(1, 131) = 4.58, p = .034, n2 = .028, such that individuals in the Alcohol content conditions
(Alcohol, Combined) drank less per drinking day during follow-up than those in the Control
and HIV conditions. Although the Alcohol risk content x HIV risk content interaction was
not significant, F (1, 131) = 2.24, p = .137, 12 = .014, inspection of means and results of
simple main effects tests suggested that the Alcohol risk content main effect was carried by
the difference between Alcohol and Control condition outcomes. Alcohol condition
participants drank significantly fewer drinks per drinking day than did Control condition
participants, F (1, 131) = 6.82, p = .010, n2 = .050, whereas outcomes of Combined and HIV
condition participants did not differ, F (1, 131) = 0.19, p = .662, n2 = .001. No HIV risk
content main effect was detected, F (1, 131) = 0.32, p = .572, n2 = .002. A significant main
effect of gender, F (1, 131) = 19.57, p <.001, n2 = .122, indicated that baseline-adjusted
drinking intensity during follow-up was higher among men than among women (data not
shown). A significant main effect of time also was detected, F (3.12, 408.65) = 5.77,p = .
001, n2 = .038, reflecting a significant overall linear decrease in drinking intensity over the
course of follow-up, F (1, 131) = 11.04, p = .001.

Sexual behavior outcomes—A test of the main effect of HIV risk content on baseline-
adjusted frequency of unprotected sex was not significant, F (1, 131) = 2.54, p = .114, n2 =.
018, nor were tests of the main effect of Alcohol risk content, F (1, 131) = 1.81, p = .181, 12
=.013, or the interaction between HIV risk content and Alcohol risk content, F (1, 131) =
1.49, p = .225, 12 = .011. However, inspection of means and tests of simple main effects of
HIV risk content indicated that participants in the HIV condition engaged in unprotected sex
less frequently during follow-up than did participants in the Control condition, F (1, 131) =
4.23, p = .042, 02 = .031, whereas outcomes of those in the Combined and Alcohol
conditions did not differ, F (1, 131) = 0.06, p = .801, n2 = .000. Simple main effects tests of
Alcohol risk content detected no significant effects. A significant main effect of time, F
(3.01, 394.27) = 3.56, p = .014, n2 = .024, reflected a significant overall linear decrease in
frequency of unprotected sex over the course of follow-up, F (1, 131) = 6.65, p = .011.
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Baseline-adjusted data on number of partners revealed a trend-level HIV risk content X
Alcohol risk content interaction, F (1, 131) = 3.47, p = .065, n2 = .025. However, probing
revealed no significant simple main effects. No other effects on this outcome were detected.

Supplemental Analyses of Alcohol Use and Sexual Behavior during Follow-up

Intervention

We did not hypothesize a specific mechanism by which exposure to alcohol risk material
was expected to reduce risky sexual behavior in this study. However, to explore whether any
of the interventions reduced the use of alcohol in sexual contexts, we conducted
supplemental analyses employing the same analytic approach as for our primary outcomes.
Analyses of baseline-adjusted follow-up data (nhot shown) on frequency of drinking prior to
sex and proportion of sex events preceded by drinking both failed to detect any significant
effects of condition, as did an analysis of the total number of intercourse events during
follow-up.

Integrity

Intervention session audiotapes were available for 198 of the 210 intervention sessions
conducted (108 tapes from session one, 90 from session two; some tapes were missing due
to equipment failure or counselor error). Agreement between the two raters of each session
(defined as being within one point of each other on the four-point scale) exceeded 93% for
all 13 items. Univariate ANOVAs with post hoc testing confirmed that (a) alcohol-specific
intervention behaviors were equivalently present in the Alcohol and Combined conditions
but absent in the HIV condition, (b) HIV risk-specific intervention behaviors were
equivalently present in the HIV and Combined conditions but absent in the Alcohol
condition, (c) use of general MI-consistent behaviors was high and equivalent across the
three intervention conditions, and (d) use of confrontation was low and equivalent across the
three conditions (details available from the first author).

Comparison of Participant Drinking Self-Reports with Collateral Reports

Within-window correlations between participant and collateral reports of participant
drinking ranged from .57 to .74 for both frequency and intensity, ps < .001. Participant and
collateral reports did not differ significantly except that participant drinking frequency
reported by participants was slightly higher than that reported by collaterals during baseline,
t(137) = 3.43, p =.001, (M days = 31.0, 26.9, SDs = 17.0, 17.3, respectively) and the 3-
month follow-up window, t(127) = 2.55, p =.012, (M days = 28.2, 24.8, SDs = 17.8, 17.0,
respectively).

Discussion

A two-session, alcohol-focused, motivational intervention was found to yield reduced
drinking frequency and drinking intensity (relative to a no-intervention control) but had no
impact on frequency of unprotected sex or number of sexual partners. In contrast, an
intervention that focused solely on sexual risk for HIV infection was found to yield a
reduced frequency of unprotected sex, although it too had no effect on number of partners.
Although drinking frequency and intensity and unprotected sex frequency declined in the
sample as a whole over the course of the 15-month follow-up period, intervention effects on
these variables remained stable during follow-up, despite the brief nature of the
interventions. In contrast, most studies of individual-level drinking interventions delivered
to college students show diminishing differences between intervention and control groups
after about six months of follow-up, particularly on measures of drinking quantity (Carey et
al., 2007). Effect sizes of the detected intervention effects were in the small-to-moderate
range, consistent with findings from past research on drinking reduction in college students
(Carey et al., 2007) and comparing favorably to effects obtained in research on sexual risk
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reduction in adolescents (Johnson et al., 2003) and college students (e.g., Kiene & Barta,
2006). In concrete terms, comparing Alcohol to Control condition participants, effects on the
alcohol variables during follow-up (estimated by back-transformation of baseline-adjusted
means) corresponded to average between-group differences of between six and seven
drinking days (per 90-day window) and one drink per drinking day. The average effect on
unprotected sex frequency corresponded to roughly four fewer unprotected sex events (per
90-day window) in HIV condition participants, relative to those in the Control condition.

The finding that an alcohol-focused intervention had no effect on sexual risk behavior
suggests that alcohol use among college students may be largely irrelevant to their decisions
regarding whether or not to use condoms or to have sex with multiple partners. In one study
of college students’ reasons for not using condoms, being drunk was rated as the least
important of 10 potential reasons (Civic, 2000), and it has been noted that “the strongest
predictor of condom use when intoxicated is condom use when sober” (Abbey, Parkhill,
Buck, & Saenz, 2007, p. 82; see Cooper, 2010, for a contrasting perspective). Consistent
with this assertion, Leigh and colleagues (2008) found in a sample of college students that
drinking prior to sex did not lead to a reduced likelihood of condom use. Rather, individuals
were largely consistent across events with regard to their condom use (or lack thereof), even
if alcohol use varied. Similar findings have been obtained in other event-level studies
(Weinhardt & Carey, 2000). On the whole, evidence suggests that alcohol use among
college students is more consistently related to having multiple or casual sex partners than to
a reduced likelihood of condom use (Cooper, 2002), although the present study found no
evidence that intervening to address alcohol use affects the number of partners with whom
students choose to have sex. Another possibility is that alcohol use has an acute effect on
sexual risk behavior among relatively light drinkers but not among heavier drinkers such as
those recruited for this study (see Neal & Fromme, 2007).

Some researchers argue that interventions to reduce alcohol use have limited utility as a
means of reducing risky sex (Lewis, Malow, & Norman, 2008). Rather, they advocate for a
more nuanced approach to addressing the role of alcohol use in risky sexual behavior. For
instance, Bryan, Ray, and Cooper (2007) recommend preparing young people specifically
for the potential effect of alcohol in sexual situations, and Davis and colleagues (2009)
suggest that prevention programs should address effects that perceived intoxication and
sexual arousal may have on sexual decision-making processes. However, few studies have
examined interventions that explicitly address the potential contribution of alcohol to risky
sex. Those that have taken this approach have obtained some promising findings in the form
of significant effects on sexual risk behavior, but have failed to demonstrate that the
combined focus yielded a greater impact than could be obtained by simply addressing risky
sex as a general topic (see Bryan et al., 2009; Ingersoll et al., 2005; Naar-King et al., 2006;
Rosengard et al., 2007). The impact of alcohol use on sexual behavior was discussed during
the Combined intervention of the present study, although such discussion was usually
minimal relative to coverage of other topics. Other recommendations have been to keep the
primary focus of sexual risk-reduction interventions on factors other than alcohol use, such
as promoting habitual use of condoms (Stulhofer, Baoak, Ajdukovio, & Graham, 2010)
even in the face of potential obstacles (Dermen et al., 1998), and especially in the context of
steady relationships (Scott-Sheldon et al., 2010). To the extent that alcohol use is raised as a
topic in such interventions, the most effective approach might be to consider it as just one of
many possible situational barriers to risk reduction.

Present findings suggesting that a brief HIV-focused motivational intervention can reduce
college students’ frequency of unprotected sex are somewhat at odds with results from other
studies. For instance, in a study in which a single-session STD-prevention intervention
employing both M1 and skills-building components was compared to information-only and
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wait-list control groups (Jaworski & Carey, 2001), female college students in the MI/Skills
condition had fewer partners during two months of follow-up than did wait-list control
participants, but frequency of unprotected sex did not vary by condition. In another study, a
brief, self-administered intervention incorporating normative feedback regarding protective
behaviors also was found to reduce female college students’ number of partners (during a
30-day follow-up; Chernoff & Davison, 2005). In that study, men did increase their condom
use but did not change their number of partners. In a study conducted with patients receiving
short-term alcohol detoxification, a brief motivational intervention and an educational
intervention, both focused on HIV/STD risk reduction, had no differential effects on either
condom use or number of partners during a three-month follow-up (Brems, Dewane,
Johnson, & Eldridge, 2009). With regard to current findings, an interesting question for
future research is whether a stronger focus on STDs other than HIV might yield larger
reductions in sexual risk behavior, given the relatively low prevalence of HIV and greater
prevalence of other STDs in college students.

Given that significant intervention effects on drinking frequency, drinking intensity, and
unprotected sex frequency all were evident in comparisons between a single-focus condition
and a no-intervention condition (e.g., for drinking frequency, between the Alcohol and
Control conditions), but generally not in comparisons between two active conditions (e.g.,
between the Combined and HIV conditions), it is worth considering whether positive
findings may have been due to attention or other nonspecific effects of intervention, rather
than being due to intervention content. However, findings that the single-focus HIV
condition had no effect on alcohol use and that the single-focus Alcohol condition had no
effect on unprotected sex (relative to the no-intervention Control condition) argue against
this interpretation of the results. Rather, it seems likely that the amount of attention paid to
either topic in the Combined intervention was insufficient, given that the total length of
counselor contact in the Combined condition (105 minutes) was less than what would be
obtained by adding together the two single-focus conditions (150 minutes). Also possible is
that combining material on both topics in a single session overloaded participants’ ability to
process and remember the material discussed. Thus, it may be that successfully addressing
both alcohol use and sexual behavior in a single intervention will require multiple sessions,
each of which focuses on a single topic.

Also worth examining is the possibility that failure to detect the hypothesized Alcohol
content effect on unprotected sex frequency was a result of inadequate power. Again, the
available evidence do not support this alternative interpretation. Inspection of baseline-
adjusted means (not shown) indicates that, in this sample, participants who received Alcohol
risk content (Alcohol and Combined conditions) reported more, rather than less, unprotected
sex during follow-up, relative to participants in the non-Alcohol risk content conditions
(although, as previously noted, this effect was not statistically significant).

In summary, the present study adds to the large body of evidence supporting the use of brief
alcohol-focused motivational interventions to reduce alcohol use. Further, it provides
encouraging evidence that a brief HIV-focused motivational intervention may have utility
for reducing the frequency of unprotected sex among college students. Strengths of the study
include use of a randomized clinical trial design, manual-guided, carefully monitored
interventions, objective verification of intervention adherence and discriminability,
collateral verification of participant drinking, high follow-up rates, and a 15-month follow-
up window. Limitations include a relatively small sample size, absence of an active control
condition that addressed a topic other than alcohol use or sexual behavior, and limited
emphasis on the specific topic of alcohol-related sexual behavior in the Combined
intervention. Another limitation is the higher level of attrition from follow-up among the
small subset of participants who completed only one of the two intervention sessions, which
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suggests that present findings can be applied most confidently to students exposed to the
complete intervention. Also, use of an established instrument such as the Motivational
Interviewing Treatment Integrity coding system (Moyers, Martin, Manuel, & Miller, 2003)
would have provided further evidence that the MI-based interventions were being delivered
competently. Finally, although examination of the patterns of significant between-group
baseline differences that were present for three of the four outcome variables suggests that
such differences did not influence our findings, it is impossible to rule out this possibility
without conducting a replication in which groups are more closely balanced on these
variables (e.g., by urn randomization).

With regard to future research, further consideration of the roles of both gender and ethnicity
are warranted (see Randolph et al., 2009). Men were somewhat underrepresented in the
sample, and most participants were non-minority White. Among college students, there is
evidence that rates of HIV and STD infection are higher among minority (e.g., Black)
students than among non-minority students (e.g., James, Simpson, & Chamberlain, 2008;
Wu, Ringwalt, Patkar, Hubbard, & Blazer, 2009). Thus, results of the present study cannot
be assumed to apply to minority college students. Also, as suggested by the large proportion
of students who did not meet eligibility criteria for this study, present results do not address
how the interventions studied might affect college students who do not report recent risk
behavior in both alcohol use and sexual domains. More broadly, heterosexual college
students in the U.S., despite having low rates of condom use, are undoubtedly at
substantially lower risk for infection with HIV than clearly documented high-risk groups
such as men who sex with men, injection drug users, and residents of Sub-Saharan Africa
(UNAIDS, 2009). Research on the effectiveness of alcohol-focused interventions for
reducing the spread of HIV infection among the highest risk U. S. and world populations is
still urgently needed (Shuper et al., 2010).
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Figure 1.

Participant flow through the study.
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