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Abstract

Objective—Given the prevalence of co-occurring risky sexual behavior and drinking among
ED patients, we developed a motivational intervention (MI) to address both behaviors. This study
tested efficacy of a single session M1 compared to Brief Advice (BA) for reducing heavy drinking
and condomless sex in adult ED patients screening positive for both.

Method—372 patients were randomized to MI (n = 184) or BA (n = 188). Alcohol and sex risk
outcomes were assessed over 9-months.

Results—Generalized Estimating Equations models analyzing n = 327 patients with follow-up
data provided strong support for efficacy of this integrated alcohol and sex-risk MIl. Compared to
BA, and after controlling for baseline covariates, those in MI reported significantly fewer heavy
drinking days, drinks per week, and were less likely to engage in excessive drinking over follow
up (all ps <.05). MI was also favored over BA for reducing sex risk. Compared to BA, those in Ml
reported significantly fewer days on which they engaged in condomless sex with casual partners,
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had lower odds of reporting any condomless sex with a casual partner, and reported fewer days of
sex under the influence of alcohol/other drugs (all ps < .05).

Conclusion—This innovative MI was acceptable, feasible, and successfully delivered in two
community hospitals and thus shows great promise for scalability and dissemination into complex
health settings where newly insured at-risk individuals are likely to seek care.

Public Health Significance—This study strongly suggests that a multi-risk brief
motivational intervention targeting both the heavy drinking and risky sexual behavior of at-risk
Emergency Department patients is effective for reducing both risky behaviors when compared to
brief advice.

Keywords
emergency care; alcohol; sex risk; motivational intervention

Emergency Departments (EDs) are the only source of medical care for many patients,
particularly the uninsured and underinsured (Tang et al., 2010), and EDs serve as a primary
site of care for many individuals at risk for STI/HIV (Rothman, 2004). Further, it is well
known that people with alcohol use problems are likely to be treated in EDs for problems
related or unrelated to their alcohol use (Cohen, et al., 2007), and alcohol-related ED visits
have increased significantly over the past 15 years (Cherpitel & Ye, 2012). Though
expanded Medicaid coverage may eventually reduce ED care, a recent study found increases
in ED visits across various medical reasons for the visits among the newly insured
(Taubman, et al., 2014).

The co-occurrence of heavy drinking and sexual risk taking contribute substantially to STI
and HIV acquisition (Hendershot & George, 2007; Shuper, et al., 2010), and recent reviews
call attention to the co-occurrence and reciprocal interactions of alcohol and HIV/STI risk
behaviors in high-risk populations (e.g. Fritz, et al., 2010; Rehm, et al., 2012). Although the
prevalence of these co-occurring risky behaviors has not been extensively studied in ED
populations, a recent study reported the co-occurrence of heavy drinking and risky sexual
behavior to be quite high among ED patients (Mastroleo et al., 2015). More specifically, we
found approximately 50% of patients under age 35 screened positive for both risky
behaviors.

Systematic reviews and meta-analyses indicate that the effect of alcohol use on sexual
behavior varies by context, gender, familiarity with partner and experience (Halpern-Felsher,
et al., 1996; Kalichman, et al., 2007). Further, there are inconsistencies in the presence and
magnitude of the association between alcohol and specific sex-risk outcomes. As alcohol
and other drug use before or during sex has been linked with risk for HIV and other STIs
(Hendershot & George, 2007; Woolf et al., 2009), the co-occurrence of substance use with
sex is worthy of clinical consideration. Specifically, condomless sex with nonsteady partners
has been implicated in the risk for transmission of HIV and other sexually transmitted
infections (Parsons et al. 2005), so reducing such risky sexual behavior is a reasonable
clinical goal. However, before addressing the co-occurrence between heavy drinking and
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risky sexual behavior, it is important to consider dyadic, motivational, and contextual
factors.

While the co-occurrence of alcohol and risky sexual behavior in high-risk populations has
suggested the need to develop targeted interventions addressing both behaviors
simultaneously (Fritz, et al., 2010; Sander et al., 2013; Wray et al., 2015), very few studies
have attempted to do so. We know of only one study, conducted in the context of an ED that
addressed both alcohol and risky sexual behavior. Edelman and colleagues (2012) combined
alcohol/sex risk reduction counseling with rapid HIV testing in an uncontrolled feasibility
study. The results showed reductions in both risky behaviors, leading the authors to call for a
future randomized controlled trial to assess efficacy. Another study, conducted during an ED
visit involved heroin/cocaine users and risky sexual behavior (Bernstein et al., 2012). While
that study found reductions in both targeted risky behaviors, there were no differences
between a condition that involved a brief motivational intervention (MI) with voluntary
counseling/testing vs. the voluntary counseling/testing control alone. This study did not
target or report on alcohol use. Furthermore, only 72% of the study patients were followed
up at either the 6 or 12-month follow-up period, underscoring potential difficulties with
attrition in such trials.

Given the above findings regarding the feasibility of multi-risk ED interventions, findings in
the literature pointing to the efficacy of MI in medical care settings across a broad range of
health risk behaviors (Lundahl et al., 2013), and the high prevalence of co-occurring risky
sexual behavior and heavy drinking in the ED (Mastroleo et al., 2015), we developed a brief
theory-based intervention to address both risky behaviors. We reasoned that a M1 that
considers and can address idiographic determinants of heavy drinking, sex risk, and risky
sex while under the influence of alcohol, may be best suited to the treatment of these co-
occurring behaviors. We chose to study multi-risk patients in the ED setting where they are
likely to seek treatment. The objective of this paper was to test the efficacy of a single
session individual M1 that focused on both alcohol use and sexual risk behaviors compared
to a Brief Advice (BA) condition in an adult ED sample indicating risk levels for both
alcohol and sexual risk behaviors. We hypothesized that MI compared to BA would result in
significantly greater reductions in heavy drinking and condomless sex over a 9 month follow

up.

Methods

Patients and Recruitment

Recruitment took place in the EDs of two Rhode Island community hospitals (herein
referred to as Site 1 and Site 2) from May 2011 to November 2013. English-speaking
patients ages 18 to 65 who received medical care in the ED were approached during breaks
in medical treatment and screened to determine degree of heavy/problem alcohol use and
engagement in risky sexual behaviors. Eligibility criteria included: 1) meeting the criterion
for hazardous drinking (total score = 8 for males; = 6 for females) on the Alcohol Use
Disorders Identification Test (AUDIT; Saunders et al., 1993) or endorsing at least one
episode of heavy drinking [(= 5 drinks for males; = 4 drinks for females; NIAAA (2004)] in
the past three months; and 2) engaging in the following sex-risk behaviors in the past three
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months: condomless sex or consuming alcohol/other drugs prior to or during sex; and sexual
activity with a non-steady partner in the same period or with a steady partner where
infidelity is questioned or known. Patients in a mutually monogamous relationship for longer
than six months, those receiving treatment for a self-inflicted injury/suicide attempt, and
those in police custody were excluded.

Screening, Power Analyses and Randomization

Patients were approached and screened by trained masters- or doctoral-level interventionists.
After establishing eligibility, interventionists conducted a mental status screen to ensure that
patients were able to provide informed consent (i.e., were oriented, able to concentrate, and
able to understand and remember study requirements). Screening was conducted Monday
through Saturday, 8 AM to 8 PM (with occasional screening also occurring between 8 and
10 PM). Of 24,918 age-eligible adult patients on site during working shifts, 6,486 (26.0%)
were screened, including 3,665 (56.5%) female and 2,821 (43.5%) male patients. Common
reasons for not screening were: advised not to screen by clinician (20.5%), declined screen
(16.9%), discharged prior to approach (13.7%), suicidal (7.4%) inadequate privacy (3.5%)
and under medical isolation (3.2%). Of those screened (see Consort Figure 1), 645 (9.9%)
met inclusion criteria, of which 400 (62.0%) agreed to participate and provided informed
consent. Of the 245 patients who were eligible but did not consent, refusal was the primary
reason (n = 146), followed by discharge prior to consent (n = 99).

While the original power analysis called for recruiting 302 patients in order to retain 256, we
extended the study to a second ED to increase generalizability. To achieve comparable
sample sizes across sites additional patients were recruited. Importantly, interim analyses
were not conducted to establish final sample size. The conservative expected effect for Ml vs
BA was at least Cohen's d = .40, based on several previous Ml studies in which effect sizes
for drinks per week, heavy drinking days, and number of drinking days ranged from .44 to .
64 (Monti et al., 1999; Monti et al., 2007).

Of the 400 patients who consented, 372 (93.0%) completed baseline assessments and were
then randomized to condition (M1 or BA). The 28 patients who did not complete the baseline
either were discharged before the baseline assessment (n = 28) or withdrew (n = 5).
Completion of the baseline assessment took approximately 45-60 minutes, and all measures
were completed during or within the two weeks following the patient's ED discharge.
Among patients who completed the baseline assessment after the day of their ED discharge
(n = 174), the average number of days to completion was 4.57 (SD = 3.57, Max Days = 18).

Of the 184 patients randomized to MI, 168 (91.3%) received intervention. All randomized to
BA (n = 188; 100%) received BA. The final sample size of 372 includes all patients
randomized to treatment condition regardless of whether they received treatment as assigned
(i.e., intent-to-treat sample). Average number of days from baseline to treatment completion
was 1.30 (SD = 2.99, Max Days = 16). The primary reasons for not conducting the
intervention during the index visit were either that the patient had medical considerations
that precluded conducting the intervention or was discharged. Phone calls, text messages and
emails prompted return visits for these interventions. Patients were paid $50 for baseline
assessments. University and hospital Institutional Review Boards approved all procedures.
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A breathalyzer was administered at the time of consent and if BAC was <.04, clinicians
proceeded to administer a mental status screen (MSS). If the patient failed the MSS due to
alcohol intoxication he/she was scheduled to return when sober. After informed consent,
patients completed the baseline battery. The majority of assessments were collected using a
web-based computerized assessment, with paper and pencil data collection used as a backup
in cases when the internet was not available in the ED. The majority of measures were self-
report questionnaires with several key measures administered in interview format by the
project staff to ensure accuracy as described below. Patients were then randomized to either
the MI or BA condition using a computer-based urn randomization procedure (Stout et al.,
1994). Included in the urn to maximize the opportunity to create similar groups between
conditions were patient age, gender, education, race, AUDIT score, and past 3-month
condom use.

Assessments

Patients were mailed a monthly postcard asking them to confirm contact information. Upon
returning each card, patients received $5. Telephone and text message reminders also were
used throughout the study. Follow-up assessments were conducted at equal intervals of 3, 6,
and 9 months by trained research assistants masked to intervention condition, and patients
were paid $50, $75, and $100, respectively for each. Patients earned a $25 bonus for
completing all three follow ups within 10 days of their due dates. Interviews were completed
in person, except when telephone interview was the only way to obtain the data (e.g., if a
patient had relocated); 3.12% of all follow ups were completed by telephone. Three-, 6-, and
9-month follow-up rates were 81.4%, 84.4%, and 84.1%, respectively. All were completed
within two weeks of their due date.

Seven patients withdrew after randomization but prior to completing the assigned
intervention; all seven were assigned to MI. Ten Ml patients withdrew during the follow-up
period, five at 3-M, three at 6-M, and two at 9-M follow up. In the BA condition one patient
had died at 3-M follow up and four withdrew during the 3-M follow-up period, three at 3M
and one at 9M. Patients who withdrew from the study did not complete assessments at any
follow ups. Of the patients assigned to treatment (n = 372), 45 did not complete any follow
ups. One patient in M1 had her data removed at 3-M and 6-M due to admitting falsifying
answers.

Screening Measures

Alcohol Use Disorder sl dentification Test (AUDIT): The AUDIT was administered as
the primary screening assessment for alcohol use. This 10-item questionnaire was developed
by the WHO to identify patients whose alcohol consumption has become harmful to their
health (Babor, et al., 2001). Each item is scored on a 4-point scale with a cumulative score
range of 0-40; higher scores suggest more harm. A score of eight or higher has been used to
index hazardous alcohol use (Conigrave et al., 1995), but more recent research suggests a
more appropriate cut point of six or higher for females (Reinert & Allen, 2002).
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Sexual Risk-Taking: Inclusion criteria were assessed using a brief screening

questionnaire comprising six items drawn from prior research (Kalichman, et al., 1998;
Millstein & Moscicki, 1995) that have been successfully used to identify individuals at risk
for HIV/STIs. The first item assessed the patient's total number of sexual partners (vaginal or
anal sexual intercourse) over the past three months. If the patient indicated having only one
sexual partner, the second question assessed length of the relationship. Four items measured
sex-risk behaviors over past three months, including: 1) frequency that the partner(s) has
been sexually active with anyone else; 2) frequency of condomless intercourse (vaginal or
anal); 3) frequency of consuming alcohol before/during sex; and 4) frequency of using any
drug before or during sex.

Mental Status Screen (M SS): This brief neuropsychological screener assesses basic
cognitive functions including orientation (8 items), memory (2 items), and attention (2
items). Highest possible score was 26 and patients who scored under 18 were not enrolled. It
was used to determine if a patient had cognitive dysfunction and should therefore not be
recruited.

Demographics and Key Variables

Relevant demographic information was obtained in a self-report questionnaire including
specific items for age, gender, race, ethnicity, years of education, and annual household
income. History of STI testing was also assessed.

Baseline Assessments

Primary Outcome Measures—Primary outcomes were selected as documented in the
original grant proposal and study protocol (R0O1AA009892).

Time-Line Follow-back for Substance Use and Sexual Behavior (TLFB-SS; Carey, et al.,
2001). The TLFB-SS is a structured, calendar-aided interview adapted from the Alcohol
TLFB (Sobell & Sobell, 2003; Sobell et al., 1986) used to retrospectively assess drinking
and sexual behavior over the previous 30 days. Project staff administered the TLFB-SS to
determine the number of standard drinks consumed each day, and any sexual behavior each
day. For days on which sexual activity occurred, patients were asked about partner type
(steady, non-steady), partner gender (male, female), sex type (vaginal, anal-insertive, anal-
receptive), and whether alcohol and/or drugs were consumed prior to sex. In addition, as a
complementary measure we asked patients to estimate number of times they had sex in the
past 3 months, number of times they had unprotected sex, and partner type. Alcohol indices
derived from the TLFB-SS included number of heavy drinking days (= 4/5 drinks for
women/men) and average number of drinks consumed per week. Sex-risk indices derived
from the TLFB-SS included: 1) number of days on which condomless vaginal or anal sex
occurred with a non-steady partner; and 2) a dichotomous variable reflecting whether a
patient reported any condomless sex with a non-steady partner.

Secondary Outcome Measures

Clinical benefit outcomes: To aid in the interpretation of findings for public health
guidelines two additional indices were derived from the TLFB-SS: the first was a
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dichotomous variable indicating whether one's past 30-day drinking pattern would be
classified as excessive drinking by the CDC; (i.e., = 8/15 drinks per week for women/men;
Bouchery, et al., 2011; Esser, et al., 2014). The second followed FDA recommendations for
alcohol trial efficacy endpoints: a dichotomous variable indicating whether patients' drinking
“violates heavy drinking limits” of > 4/5 drinks in one day for women/men (U.S FDA,
2015). The FDA standard is more stringent in that a single heavy drinking occasion results
in a “heavy drinking” classification.

Alcohol-related problemswere assessed using the Short Inventory of Problems (SIP; Feinn
et al., 2003), a 15-item questionnaire developed as a short form of the Drinker Inventory of
Consequences (DrInC; Miller et al., 1995). The SIP used a past 3-month timeframe to assess
frequency of experiencing various alcohol-related problems on a 4-point scale (0 = never, 1
= once or a few times, 2 = once or twice a week, and 3 = daily or almost daily) and was
administered at baseline and follow ups. The total score (Cronbach's alpha = .92 at baseline)
was analyzed to assess treatment effects on frequency of adverse consequences of drinking.

Sex under theinfluence of alcohol and/or other drugs: The TLFB-SS provided number
of days on which patients reported having engaged in sexual activity under the influence.

Interventions

Motivational Intervention—The MI session, based on the principles of Miller &
Rollnick (2002), were conducted by six doctoral- and masters-level interventionists.
Interventionists read Motivational Interviewing (Miller & Rollnick, 2002) and a treatment
manual, and received 20 hours of training that included didactic presentations, video- and
live-demonstration, and extensive role-plays. Training and weekly group supervision was
conducted which included review of audio recordings in order to provide individual
feedback to interventionists. Initially, a two-session MI was planned, however during a
piloting phase we found we could incorporate all essential elements in just one session. As
such we shifted to complete the intervention in one session as we determined requiring
patients to return for a second session would negatively impact intervention completion
rates.

The manualized, one-session M1 incorporated open-ended exploration of pros/cons of
drinking, personalized and printed graphic feedback of alcohol use and consequence
assessments, normative comparisons, discussion about use and consequences and of sexual
risk behaviors including engaging in sex with multiple partners and condomless sex.
Feedback was generated using responses to baseline assessments, which were then
incorporated into a printed report, discussed, and provided in confidential take-home
packets. The goal was to help patients explore their alcohol use and sex risk behaviors and
what they might want to change and, for those interested in change, establishing goals for
reduced drinking or abstinence, increasing condom use, and discussing barriers to change.
Therapists were trained to adapt to individual patient needs. Upon conclusion, all were
offered opportunity to complete a HIV test free of charge and were provided lists of local
sexual health, substance abuse treatment, and mental health resources. The MI was
conducted within about two weeks of the baseline (average number of days from baseline =
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2.40; range = 0 to 16 days). Average time to completion was 63.11 minutes (SD = 20.76).
All sessions were conducted in a private office adjacent to the ED.

Brief Advice (BA)—Patients in BA received intervention consistent with standard
medical practice when alcohol problems or sex-risk behaviors are indicated. Interventionists
offered advice about patients' level of alcohol and sexual risk behaviors. Specifically,
patients were told they show signs of risk associated with alcohol use in that they scored
above a cut-score on our alcohol screening measure, and that they reported recently
engaging in sexually risky behaviors. Patients were advised to reduce alcohol use and to use
condoms. Identical to M, at the conclusion of BA all were offered the opportunity to
complete an HIV test and were provided a list of local resources. Average number of days
from baseline to BA = 0.32 (range = 0 to 11). Average amount of time to complete BA was
1.92 minutes (SD = 0.88).

Intervention Integrity

All MI and BA sessions were audio recorded to evaluate integrity and fidelity. Of the Ml
sessions recorded, half (N = 93) were randomly selected across all interventionists and all
years of data collection, and were then evaluated using the Motivational Interviewing Skills
Code Version 2.5 (MISC; Houck, et al., 2010). The MISC has been used to establish Ml
fidelity in a number of studies testing brief interventions (e.g., Borsari et al., 2012). Each
audiosession was parsed and then coded by independent raters to establish integrity to M.
Four independent raters were trained and then coded the 93 recordings while double codes
were conducted on 20% to evaluate interrater reliability. Intraclass correlation coefficients
were calculated to determine interrater reliability for each variable measured (using the 20%
sample of double-coded tapes, n = 19). Reliabilities were all in the “good” or “excellent”
range according to criteria established by Ciccetti (1994): (Empathy = .71, Support
Autonomy = .76, Collaboration = .79, Acceptance = .51, Evocation = .62, Direction = .64).
Results indicated interventionists demonstrated high levels of MI-consistent skills (MICO;
i.e., complex reflections, affirmations, and open questions), and low levels of MI-
inconsistent behaviors (i.e., confrontation and warning). On MISC global scores, therapists
were rated above average on Empathy (M = 3.99, SD = .70, range 2 - 5), Support Autonomy
(M =4.03, SD = .57, range = 2 - 5), Collaboration (M = 3.99, SD = .69, range = 2 - 5),
Acceptance (M = 4.16, SD = .85, range = 2 - 5), Direction (M = 4.24, SD = .74, range = 3 -
5), Evocation (M = 4.06, SD = .66, range = 2 - 5), with all meeting proficiency on these
(scores = 3).

Data Analysis Plan

The original analysis plan called for using transformations as needed. We first describe
sample characteristics by condition and site and then present descriptive statistics on primary
and secondary outcomes. To test between-groups differences on outcomes that had count
distributions, including number of heavy drinking days, number of days of condomless sex
with a non-steady partner in the past 30 days, and number of days of sex under the influence
across follow ups, we ran Generalized Estimating Equations models (GEE; Zeger & Liang,
1986) specifying a negative binomial model for over-dispersed count data with a log link
function; those models present incidence rate ratios (IRRs) as the index of effect size.
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Outcomes that had a continuous distribution, including (log-transformed) average number of
drinks per week and frequency of drinking-related problems (SIP score) were analyzed with
a normal GEE model; those models present effect sizes as in standardized units of the DV
(i.e., effect size d). We also examined three dichotomous outcomes, each based on past 30-
day data at each follow up: whether patient drinking patterns met the CDC excessive
drinking criterion; whether patients' drinking met the FDA heavy drinking criterion; and
whether patients engaged in any condomless sex with a non-steady partner. These GEE
models used a binomial distribution with a logit link function and provide odds ratios (ORs)
as a measure of effect size. Based on examination of quasi-likelihood information criterion,
models for sex-risk behaviors specified a compound symmetric working correlation matrix,
and models for alcohol use outcomes used an unstructured matrix. Condition was dummy-
coded with BA as reference group. Models included as covariates: 1) value of the respective
DV at baseline (number of days of condomless sex with a non-steady partner, and average
number of drinks per week were log-transformed to correct positive skew); and 2) a term
carrying linear effect of time, centered so the 6-M follow up had a value of 0. Models also
included main effects for gender (dummy-coded with males as reference group) and
recruitment site, as well as the time by treatment interaction, which indicated whether the
effect of MI became stronger or weaker over follow up.

Prior to testing our primary GEE models, we first conducted analyses to examine whether
there were site by treatment interactions in any model. None of these tests approached
significance (ps > .15) and were therefore not considered further.

Missing Data

Results

Ten patients had incomplete data at baseline for the TLFB for sex risk. Values for all of these
patients were estimated based on the available TLFB data or from the past 3-month measure
of sex-risk behaviors. The analytic sample consisted of all patients with valid data for at
least one follow up (N = 327); 45 who had no follow up data were excluded from analyses.
Of the patients in the data analytic sample, some data were missing due to either a missing
follow up or a lack of response to items. The number of observations for the outcome
variables across three follow ups ranged from 920 to 928. Analyses used all available data.
Attrition analyses were conducted to determine whether follow-up completion was
significantly associated with condition, and whether patients who provided data at follow up
differed from those who did not on key variables of interest at baseline.

Participants

The sample comprised slightly more females (53.5%) than males, and was predominantly
White (80.1%), 14.2% was Hispanic. Average age was 29.19 years (range 18 — 60).
Education varied, with 17.5% having not completed high school, 38.2% having a diploma or
GED, and the rest (44.4%) completing at least some college/technical school. Average
AUDIT total score was 10.96 (SD = 8.44; range: 1-40). Regarding history of STI testing,
76% had completed a previous STI test, of which 43% were positive. Additional descriptive
information is provided in Table 1.
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Site and Treatment Condition Baseline Differences

There were no significant differences between hospital sites related to recruitment rates.
Table 1 provides a site comparison of demographic and behavior variables at baseline.
Patients at Site 1 were slightly older, more likely to be non-White, and had lower income.
There were no site differences at baseline on alcohol or sex-risk outcomes. Table 1 also
provides a comparison of the two conditions on demographics and baseline values of
outcome variables. Only one difference emerged; patients in BA had significantly higher
average SIP scores at baseline.

Analysis of Differential Treatment Completion

A greater number of patients in MI than BA did not receive assigned treatment (n = 16
versus 0, respectively, 2 (df=1) = 17.08), likely because MI took longer to complete, and
some patients could not schedule sufficient time. Pearson chi-square tests comparing those
assigned to MI who did versus did not receive MI showed the two groups did not differ
significantly on hospital site, gender, Hispanic ethnicity, non-White race, education, health
insurance, our dichotomous drinking pattern variables, or our dichotomous sex-risk index
(any condomless sex with a non-steady partner), all ps > .10. Those who completed MI were
significantly more likely to be unemployed (42.9%) than those who did not (12.5%), 2
(df=1) = 5.60, p = .018, and consistent with that, Ml completers had lower levels of income
(34.5% reported income < $10,000/year) than non-completers (13.3% < $10,000), 2 (df=2)
=6.11, p = .047. Independent t-tests comparing those who did versus did not receive Ml
showed no differences on age or on baseline values of any of our alcohol or sex-risk
outcome variables (all ps > .10).

Analysis of Potential Attrition Bias at Follow Up

Of the 372 patients assigned to treatment, 45 did not complete any of the follow ups,
including 15 (8.0%) assigned to BA and 30 (16.3%) assigned to MI, a significant difference
by condition, x2 (df=1) = 6.06, p = .014. To evaluate whether differential follow-up rates
might bias interpretation of obtained outcomes, we compared the 45 with no follow ups to
the 327 who completed one or more. On average, completers were older (M = 29.69, SD =
9.49) than non-completers (M = 25.60, SD = 6.65), t (df=71.34) = -3.64, p = .001. Hispanic
patients were more likely to complete follow ups (96.23%) than non-Hispanic patients
(86.5%), x2 (df = 1) = 4.03, p = .045. Patients who completed no follow ups showed a trend
toward being from Site 1 (15.1% of Site 1 patients vs. 8.7% of Site 2 patients, y2 (df = 1) =
3.57, p = .059). No other demographic variable tested (including gender, race, education,
employment, having health insurance, or income) differed by completion (all ps > .05).
Importantly, follow-up completion was not significantly related to baseline values of any of
our alcohol use or sex outcomes (all ps > .15).

Outcome Analyses

Descriptive data for all study outcomes (Ns and percentages, or means and standard
deviations) at baseline and each follow up are presented separately for each treatment
condition in Table 2. Detailed data from the GEE models for all alcohol use outcomes are
presented in Table 3, and for all sex-risk outcomes in Table 4.
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Primary Alcohol Use Outcomes

Number of heavy drinking days—GEE analyses showed a significant main effect of
treatment, favoring M1 over BA, on number of heavy drinking days, such that those in Ml
reported about a 20% lower number of heavy drinking days across follow ups [IRR = 0.79,
95% confidence interval (Cl): .63 to .99, p = 0.04]. A significant effect of time (IRR = 0.91,
95% ClI: .83 t0 .995, p = 0.04) showed that overall, heavy drinking days decreased by about
10% over each follow-up period. There was no significant interaction between treatment
condition and time, however, indicating that the effect of MI on reducing heavy drinking as
compared to BA persisted throughout the 9-month follow-up period.

Average number of drinks consumed per week—Similarly, GEE analyses showed
a significant effect of Ml on the log-transformed number of drinks per week variable, such
that those in MI reported consuming a lower average number of drinks per week as
compared to BA at follow up with a small effect size (d =-0.17, 95% CI: -0.33t0 -0.01, p =
0.04). The significant time effect (d = -0.12, 95% CI: -0.19 to -0.05, p = 0.001) indicated
that overall weekly alcohol consumption decreased just over 1/10 of an SD each 3-month
follow-up interval. The interaction between treatment condition and time was not significant,
indicating that Ml's effect on reducing drinks per week did not weaken over the course of
follow up.

Secondary Alcohol Use Outcomes

Clinical benefit outcomes—We examined the effect of treatment condition on
whether patients' drinking pattern would meet criteria for excessive drinking at follow up.
GEE analyses showed a significant effect of treatment condition, such that those in MI were
about half as likely as those in BA to report drinking above this threshold at follow up (OR =
0.55, 95% CI: 0.36 to 0.82, p = 0.004). No significant main effect of time or time x
condition interaction effect were found for predicting this lower risk pattern of drinking. We
then examined effect of treatment on whether patients' drinking would be classified as heavy,
using the lower-threshold criteria of reporting any heavy drinking days at follow up. There
was also a significant main effect of time indicating that the overall likelihood of engaging
in heavy drinking decreased over follow up. However, there was no significant effect of
treatment condition, and no significant time x condition interaction. A significant effect of
time (d =-0.12, 95% CI: -0.18 to -0.06, p = 0.0002) reflected that, overall, alcohol-related
problems decreased in frequency over the follow-up period. There was no significant
interaction between condition and time.

Alcohol-related problems (SIP Score)—We examined whether those in Ml
experienced less frequent adverse consequences of alcohol use, as reported on the SIP, as
compared to those in BA, across follow up. GEE showed the main effect of treatment on the
SIP to be consistent with the pattern of effects favoring MI over BA, but did not reach
significance (d = -0.14, 95% ClI: -0.29 to -0.01, p = 0.06). A significant effect of time (d =
-0.12, 95% ClI: -0.18 to -0.06, p = 0.0002) reflected that, overall, alcohol-related problems
decreased in frequency over the follow up. There was no significant interaction between
treatment condition and time.
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Sex Risk Primary Outcomes

Frequency of condomless sex with non-steady partners—GEE analyses
showed a significant main effect of treatment on our primary sex-risk outcome, such that
those in MI reported fewer days on which they engaged in condomless sex with casual
partners, compared to those in BA (IRR = 0.37, 95% CI: 0.22 to 0.60, p = 0.0001). There
was no significant effect of time and no interaction between treatment condition and time.

Any condomless sex with non-steady partners—Similarly, we examined the
effect of treatment condition on whether patients reported any risky sex (i.e., condomless sex
with non-steady partners) in the month preceding each follow up. GEE showed a significant
effect of treatment condition on reducing risky sex, such that those in M1 had a more than
40% lower odds of engaging in any condomless sex with non-steady partners during follow
up compared to those in BA (OR = 0.59, 95% CI: .39 to .89, p = 0.013). There was also a
significant main effect of time indicating that the overall likelihood of engaging in risky sex
decreased over the 9 months of follow up. There was no significant time x condition
interaction.

Sex Risk Secondary Outcome

Sex under the influence of alcohol and/or drug use—Finally, we explored
whether MI would reduce number of days on which patients reported engaging in vaginal or
anal sex while under the influence of alcohol or other drugs. GEE analyses showed a
significant effect of condition, such that those in M1 reported fewer days on which they
engaged in sex under the influence of alcohol/drugs during follow up compared to those in
BA (IRR =0.72, 95% CI: .54 to .97, p = 0.01). The effect of time was nonsignificant, as was
the condition by time interaction.

Discussion

The purpose of this study was to evaluate the effects of a brief MI as compared to BA when
targeting both risky alcohol use and risky sexual behavior in an ED population. Results
offered strong support for our modified brief intervention. Both heavy drinking and risky
sexual behavior showed significant reductions that persisted throughout the 9-month follow-
up period. Findings on both risky alcohol use and risky sexual behavior are particularly
impactful as they result from a relatively innovative brief Ml targeting both behaviors.
Reviews of the “twin epidemics” of alcohol and HIV have called for empirically supported
interventions that address these co-occurring health outcomes, and that can be delivered in
settings where high-risk individuals are likely to be reached (Edelman et al., 2012;
Kalichman et al., 2007; Schneider et al., 2012). In the United States, ED settings frequently
serve as a safety net and entry point into health care (Schuur & Venkatesh, 2012), thereby
providing a context for reaching diverse populations with possible risk for HIV and alcohol
disorders. This study suggests a brief MI can efficaciously reduce risk for both targeted
behaviors. Furthermore, our results across two separate community hospital EDs enhance
the likely generalizability of these findings.
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Importantly, reductions in alcohol use outcomes were evidenced across several key outcome
variables including number of heavy drinking days and average number of drinks per week.
In addition, we examined two meaningful clinical endpoints. The first was whether patients'
overall drinking pattern met commonly used criteria for excessive drinking. Results showed
those receiving MI were less likely than those receiving BA to engage in excessive drinking.
The second endpoint, avoidance of heavy drinking entirely, has recently been suggested by
the FDA as a clinical endpoint in alcohol trials. Patients had more difficulty overall
achieving this outcome, and M1 did not significantly increase the odds of doing so.

Next we examined whether those receiving MI experienced less frequent adverse
consequences of alcohol use, as reported on the SIP, when compared to those in BA. Main
effect of treatment on the SIP was consistent with the above pattern of effects favoring Ml
over BA, though somewhat less robust. Findings on alcohol consequences proving to be
somewhat less robust than those on drinking per se provide opportunity to further intervene
with an extended intervention in future work, as this has proven fruitful with respect to
impacting alcohol-related consequences in other ED alcohol interventions (e.g., Monti et al.,
2007). Importantly, our findings on drinking and adverse consequences are consistent with
those of patterns found in previous work and suggest that the M1 effect on alcohol use was
not significantly compromised when integrated with a focus on risky sexual behavior, even
though our multi-risk brief intervention was approximately of the same duration as many
alcohol only Mls.

Results on sex risk paralleled those for alcohol. Our primary sex-risk outcome, frequency of
condomless sex with a non-steady partner, showed those receiving Ml reported fewer days
on which they engaged in condomless sex with casual partners, compared to BA. Reductions
in condomless sex with casual partners is particularly noteworthy in light of the risk for
transmission of HIV and other sexually transmitted infections with casual partners (Gorbach
& Holmes, 2003; Parsons et al., 2005). We found similar results when examining whether
patients reported any condomless sex with a non-steady partner in the month preceding
follow ups.

Finally, we examined whether MI would reduce the number of days on which patients
reported engaging in vaginal or anal sex while under the influence of alcohol or other drugs
during follow up, as alcohol and other drug use before or during sex has been linked with
risk for HIV and other sexually transmitted infections (Hendershot & George, 2007; Woolf
et al., 2009). Again we found a significant effect of treatment such that those receiving Ml
reported fewer days on which they engaged in sex under the influence, as compared to those
receiving BA.

While the results of our dual-focused M1 are encouraging, greater expense is associated with
administering MI compared with administering BA. A cost effectiveness analysis would be
needed to determine whether the additional burden is worth the greater effect. While such an
analysis was beyond the scope of the present study, earlier intervention studies in various ED
settings have proven to be cost effective when targeting alcohol risk alone (e.g., Neighbors et
al., 2010). Given that our dual-focused intervention took no more intervention time or effort
than most alcohol Mls, and considering the economic burden of sexually transmitted
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diseases (Chesson et al., 2011), it is likely that our dual-focused intervention will prove to be
cost effective. This will be the focus of a future report.

A notable strength of this study was its relatively large sample size and respectable follow-
up rates. While we found some differential follow up such that more patients were followed
up in BA than MI, importantly, follow up completion was not related to baseline values of
any of our alcohol or sex risk outcomes. Our relatively large sample should enable
examination of mediators and moderators of our treatment effects — a logical next step in our
program of ED intervention research given the emergence of such effects in previous work
(e.g., Barnett et al., 2010). Another strength of the study is related to the fact that the study
was conducted across two community hospitals and not at a large university-affiliated
teaching hospital. Among patients assigned to treatment, comparisons of those who did
versus did not receive MI showed the two groups did not differ by site. Working in
community hospitals poses certain challenges including that they tend not to do much
research and have fewer resources. However, the scalability of our interventions depends on
its feasibility in non-academic medical centers where most of the patients in the United
States are seen for their medical care. Indeed, there is a growing focus on developing HIV
prevention and other public health intervention programs that can be delivered in community
settings (Norton et al., 2009), and findings from this brief and relatively low-resource
intervention offer a promising foundation for implementation into community practice.

An initial concern when implementing this study was to insure that therapists would
maintain intervention fidelity with addition of the second focus of sexual risk behaviors. As
indicated by the intervention integrity evaluation, therapists showed MISC Global scores
above the accepted threshold for successful delivery of MI. The combination of the M1 skill
delivery and the receptivity of patients to this combined intervention supports its value.

Limitations

While patients in this study reported maintenance of treatment gains in the areas of both
alcohol and sexual risk behaviors through the follow-up period, results should be interpreted
in light of the study's limitations. The study did not include an assessment-only control, and
therefore the efficacy of the BA condition is not known.

Another limitation is that the sample was predominately Caucasian, so replication of these
findings in more diverse samples is necessary. However, the fact that MI performed similarly
in two EDs with different demographic profiles suggests that the intervention is promising in
its ability to be applied to different socio-demographic groups. In addition, the results relied
on self-report recall which might be prone to bias and the study had no biomarkers of
alcohol use or sex-risk behaviors. However, many studies have supported the reliability and
validity of self-report data on alcohol use (Sobell & Sobell, 2003) and on sexual behavior as
well (Carey, Carey & Maisto, 2001). Future studies should consider using biomarkers and
perhaps experience sampling techniques so as to minimize bias (Wray, Merrill & Monti,
2014). Such event sampling would also provide additional precision as to how much alcohol
consumption preceded sexual behavior on a given occasion, enabling analyses that could
further our understanding of the alcohol/risky sexual behavior link.
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Finally, the use of research staff as interventionists should be considered a limitation. A
worthy goal from a dissemination perspective is to have ED staff conduct such interventions.
However, complexities stemming from this multiple behavior intervention and the state-of-
the science, precluded our use of ED staff as interventionists.

In sum, findings provide evidence to support the feasibility and efficacy of a brief, theory-
based intervention to reduce alcohol and sex risk behavior in an ED. Effects were observed
on key alcohol and sex behaviors proximally linked with HIV and other sexually transmitted
infections. Successful delivery of this Ml in situ, while other urgent ED services were being
delivered, provides support for its scalability in complex health settings where newly insured
high-risk individuals are increasingly likely to seek care (Taubman et al., 2014).
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Table 2
Outcomes at Follow Up by Treatment Condition

Variable BA N (%) or Mean (SD) MI N (%) or Mean (SD)

No. Heavy Drinking Days

Baseline 5.9 (6.8) 5.8 (7.3)
3MFU 5.6 (6.4) 3.8(5.4)
6MFU 4.7 (6.3) 3.8 (5.8)
9MFU 4.7 (6.7) 3.7(5.9)
Average no. drinks/Week
Baseline 19.8 (43.3) 14.3 (18.9)
3MFU 16.5 (28.1) 9.1 (11.5)
6MFU 12.6 (17.9) 9.2 (12.4)
9MFU 12.1 (17.6) 8.4 (11.6)
CDC Excessive drinking
Baseline 87 (46.3) 68 (37.0)
3MFU 67 (41.6) 39 (27.7)
6MFU 61 (36.7) 36 (24.5)
9MFU 62 (37.8) 34 (22.8)
FDA Heavy drinking
Baseline 164 (87.2) 158 (85.9)
3MFU 125 (77.6) 100 (70.9)
6MFU 119 (71.7) 108 (73.5)
9MFU 110 (67.1) 91 (61.1)
SIP
Baseline 6.0 (4.9) 4.9 (4.9)
3MFU 43(4.8) 2.8(3.9)
6MFU 3.6 (4.5) 2.5(3.7)
9MFU 3.1(4.5) 2.4 (3.9)
No. days Condomless Sex with Non-Steady partner
Baseline 1.9 (5.0) 2.6 (5.9)
3MFU 1.3 (4.0) 0.8 (2.6)
6MFU 1.7 (4.9) 0.7 (2.6)
9MFU 0.9 (3.3) 0.7 (2.9)
Any Condomless Sex with Non-steady partner
Baseline 60 (31.9) 65 (35.3)
3MFU 41 (25.5) 28 (19.9)
6MFU 42 (25.3) 21 (14.3)
9MFU 29 (17.7) 23 (15.4)
No. days Sex with Alcohol and/or Drugs
Baseline 5.4(7.1) 4.7 (6.5)
3MFU 4.8(6.1) 3.2 (5.4)
6MFU 5.0 (7.0) 3.0(5.1)
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Variable BA N (%) or Mean (SD) MI N (%) or Mean (SD)

9MFU 4.7 (6.9) 2.8(5.3)

Note: n's for any group ranged from 161-166 (BA) and 141-149 (MI).
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