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Abstract
Background—Increasingly, new HIV infections among people who use drugs are attributed to
sexual risk behavior. However, HIV prevention research targeting persons with opioid dependence
continues to focus on drug injection practices. Moreover, despite the rising prevalence of
prescription opioid dependence in the United States, little is known about HIV risk in this
population.

Methods—This study examined the prevalence of sexual risk behavior among patients with
opioid dependence who primarily use prescription opioids for non-medical purposes. As part of a
multi-site clinical trial, participants (N=653) completed a baseline assessment that included the
Risk Behavior Survey.

Results—In the past month, 74% were sexually active. Of these, most had opposite sex partners
(97.3%) and vaginal intercourse (97.1%); anal intercourse was uncommon (3.1%). The majority
reported unprotected intercourse (76.5%), but few had multiple partners (11.3%). Unprotected
intercourse was associated with history of other substance dependence (AOR=1.73), and having
multiple partners was associated with concurrent cocaine use (AOR=2.54). Injection drug use in
the past month was rare (2.5%).
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Conclusions—While the majority of sexually active participants engaged in unprotected
intercourse, the proportion with multiple sex partners was low relative to other samples of persons
who use illicit drugs. Among persons with non-medical prescription opioid dependence, those
who concurrently use other substances may be at elevated risk for HIV infection. Comprehensive
assessment of substance abuse history among individuals dependent upon prescription opioids is
critical for identifying patients who may require additional clinical interventions to reduce HIV
sexual risk behavior.
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Introduction
Since the beginning of the HIV/AIDS epidemic in the United States, dependence on opioids
such as heroin has been an important risk factor for HIV infection. Many opioids can be
injected, and sharing of injection equipment is a highly efficient mode of HIV transmission.
While the number of new HIV infections attributable to injection drug use declined from
32% in 1994 to 9% in 2009,1 there is mounting evidence that individuals who use drugs by
other routes of administration (e.g., smoking, inhalation) are increasingly affected by HIV.2

Studies have documented comparable HIV prevalence among persons who use injection and
non-injection drugs in New York (13% vs. 12%, respectively)3 and Baltimore (4.4% vs.
3.6%, respectively).4 One interpretation of these results is that sexual risk behavior plays a
significant role in HIV transmission among both types of drug users. The present study
examines sexual risk behavior among an emerging population of drug users who primarily
use prescription opioids for non-medical purposes. Prescription opioid abuse is rapidly
becoming a major public health problem in the United States.5 In 2010, there were 2 million
new cases of non-medical prescription opioid use,5 with 13% showing signs of abuse or
dependence.6

While there is extensive literature documenting the high prevalence of sexual risk behavior
among persons who use non-injection substances such as alcohol,7 crack cocaine,8,9 and
smoked methamphetamine,10 there has been limited HIV prevention research on persons
who use non-injection opioids. In a study of sexually active persons who used non-injection
heroin, 27% had multiple partners and 75% had unprotected intercourse in the past month.11

In a similar study of sexually active persons who used intranasal heroin and had never
injected drugs, 40% reported multiple partners and 60% had unprotected intercourse in the
past month.12 Recent data suggest that persons who use non-medical prescription opioids,
like persons who use non-injection heroin, also have elevated sexual risk behavior. In a
sample of 91 adolescents seeking treatment for opioid dependence, both prescription opioid
users and heroin users reported a high prevalence of multiple partners (47% vs. 31%,
respectively) and unprotected intercourse (both 59%) in the past month.13 In a sample of 50
adults seeking inpatient opioid detoxification, oxycodone users were more likely than heroin
users to report multiple partners (39% vs. 6%) but were less likely to have unprotected
intercourse (55% vs. 73%) in the past month.14 These studies had small samples recruited
from single treatment programs, and it is unclear if results generalize to the broader
population of individuals who are dependent on non-medical prescription opioids.

To address this gap in the literature, the present study examined the prevalence of HIV
sexual risk behavior in a large, national sample of patients seeking treatment for non-
medical prescription opioid dependence. Specifically, the aims were to (1) describe the
proportion of patients who were sexually active, engaged in unprotected intercourse, and/or
had multiple sex partners in the past month, and (2) identify correlates of sexual risk
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behavior (i.e., unprotected intercourse and multiple partners). We hypothesized that sexual
risk behavior would be associated with initiation of prescription opioid use for recreational,
as opposed to medical, purposes. In addition, given previous findings that other types of
substances are associated with HIV risk,7-10 we hypothesized that lifetime dependence on
other substances and concurrent use of alcohol, cocaine, and/or methamphetamine would be
associated with elevated sexual risk behavior.

Method
Participants and procedures

This study, conducted through the National Drug Abuse Treatment Clinical Trials Network,
used baseline data collected from a multi-site clinical trial designed to examine different
lengths of buprenorphine/naloxone treatment in combination with different intensities of
drug counseling for adults with prescription opioid dependence. Details of the treatment
conditions are described elsewhere.15 Adult patients who met DSM-IV diagnostic criteria
for current dependence on prescription opioids with physiologic features were recruited
from 10 treatment facilities that were distributed in all major regions of the United States,
including urban, suburban, and rural settings. Since the intent of the trial was to study a
distinct and understudied population of persons with opioid dependence who predominantly
use non-medical prescription opioids, participants were excluded for lifetime opioid
dependence due to heroin alone, >4 days of heroin use in the past month, history of heroin
injection, ongoing pain management with opioids, a major pain event in the past 6 months,
and prescribed methadone >40 mg/day for pain. The rationale for these exclusion criteria are
reviewed in detail elsewhere.16 Additional exclusions were current participation in other
formal substance abuse treatment, other substance dependence requiring immediate medical
attention, unstable psychiatric illness, enrollment in another medication trial, liver function
tests >5 times the upper limit of normal, and pregnancy or breastfeeding. This study was
approved by the Institutional Review Boards at all participating sites. Participants provided
written informed consent after a thorough description of study procedures. Enrollment began
on June 12, 2006, and the last baseline assessment occurred on November 7, 2008. The
current analysis includes all 653 randomized participants who completed a baseline
assessment at treatment entry.

Measures
HIV risk behavior—The Risk Behavior Survey (RBS) is an interviewer-administered
survey that is widely used in the National Drug Abuse Treatment Clinical Trials Network to
assess HIV risk behavior in the past month.17 The RBS is an abbreviated version of the Risk
Behavior Assessment, which was originally developed as part of a NIDA Cooperative
Agreement. Reliability and validity calculations support the adequacy of the RBS as a
research tool in studies of persons who use drugs.18 Participants reported the number of
male and female partners; engagement in vaginal, anal, and oral sex; and frequency of
condom use. Participants who reported ≥ sex partner were categorized as “sexually active.”
“Multiple partners” was defined as having ≥ sex partners, and “unprotected intercourse” was
defined as any vaginal or anal intercourse episodes without condoms. Participants also
reported the number of days on which they had injected drugs in the past month, and
indicated the number of days on which they had “injected using works that had been used by
somebody else.”

Substance use—The Addiction Severity Index-Lite, also an interviewer-administered
survey, assessed problems in medical, occupational, drug, alcohol, legal, social, and
psychiatric domains in the past month.19 Timeline follow-back methodology was used to
facilitate the assessment of number of days of opioid and other substance use in the 30 days
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prior to baseline.20 Urine samples were collected and analyzed for metabolites of
prescription opioids (e.g., oxycodone, hydrocodone) and other drugs to corroborate self-
reports. All participants had used prescription opioids for non-medical purposes in the past
month. For other substances (alcohol to intoxication, cocaine, cannabis, stimulants,
sedatives, and heroin), we created dichotomous variables indicating any use in the past
month. In a separate questionnaire, participants reported the reason they first used
prescription opioids and how they were obtained.21 Participants who received prescription
opioids from a physician for a medical condition and did not use it to “get high/for
euphoria” were categorized as having initiated use for medical purposes. All others were
categorized as having initiated use for recreational purposes.

The Composite International Diagnostic Interview (CIDI), a standardized instrument for the
assessment of mental disorders based on DSM-IV criteria, was used to identify opioid and
other substance-related disorders.22 As per the inclusion criteria, all participants were
dependent on prescription opioids. Participants who met criteria for lifetime dependence on
alcohol, cocaine, cannabis, stimulants, or sedatives were categorized as having a history of
other substance dependence.

Data analysis
Quantitative analysis was conducted using SPSS 19.0 (SPSS Inc., Chicago, IL). We
conducted descriptive analyses for demographic characteristics and past month substance
use and sexual behaviors. Participants who were sexually active were compared to those
who were not using t-tests for continuous and χ2-tests for categorical variables. Using a
series of bivariate logistic regressions, we identified correlates of unprotected intercourse
and multiple partners among sexually active participants. Predictor variables included:
demographic characteristics (gender, age, education, and relationship status); history of
other substance dependence; initiation of opioid use for recreational purposes; and any
concurrent use of alcohol to intoxication, cocaine, cannabis, stimulants, sedatives, and/or
heroin. A multivariate logistic regression model was run for each of the two sexual risk
outcomes. Demographic factors were entered as covariates in a first step. Substance use
variables that were associated with the outcome at p< .05 in the bivariate models were
entered in a second step. Adjusted odds ratios and 95% confidence intervals are presented.

Results
Sample characteristics

The sample included 261 women and 392 men, mostly Caucasian (91.3%), ranging in age
from 18 to 77 years (M= 33.2, SD= 10.2) (Table 1). Approximately half (52.7%) were
married and/or living with a sex partner; 54.4% had ≥2 years of education (M= 13.0, SD=
2.2), and 62.9% were employed full-time. All participants were dependent on prescription
opioids, and they had used them on an average of 28.1 days in the past month (SD= 4.0).
Over half (58.2%) reported that they first received prescription opioids from a physician for
a medical condition and that they initially did not use prescription opioids for recreational
purposes. Nearly half (47.3%) had a history of other substance dependence, and 77.8% had
used other substances in the past month. Among the 50 participants who had used stimulants
(other than cocaine) in the past month, most used prescription stimulants (e.g.,
methylphenidate, dextroamphetamine); only 27 (54.0%) had ever used methamphetamine.
Thus, we were unable to test our hypothesis that concurrent methamphetamine use would be
associated with sexual risk behavior.
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Prevalence of HIV risk behaviors
In the past month, 486 participants (74.4% of the sample) reported being sexually active
(Table 2). Sexually active participants were younger and more likely to be married and/or
living with a sex partner, to have initiated opioid use for recreational purposes, and to have
used marijuana in the past month. Among sexually active participants, nearly all reported
opposite sex partners (97.3%) and vaginal intercourse (97.1%). Very few reported anal sex
(3.1%) or oral sex only (2.5%). In the past month, 76.5% had unprotected intercourse and
11.3% had multiple partners. Participants who had multiple partners were less likely to
engage in unprotected intercourse (47.3% vs. 80.2%; χ2(1)= 29.46, p< .001), and those who
were married and/or living with a sex partner were more likely to engage in unprotected
intercourse (85% vs. 63%; χ2(1)= 30.28, p< .001). Only 2.5% of the sample had injected
drugs in the past month. All of these individuals had injected prescription opioids; one
person also injected cocaine; no one injected amphetamines. Among persons who had
injected drugs, only one reported using syringes or needles that had been used by another
person.

Correlates of sexual risk behaviors
Table 3 summarizes the logistic regression models predicting unprotected intercourse and
multiple partners among sexually active participants in the past month. In bivariate analyses,
unprotected intercourse was associated with older age, less education, being married and/or
living with a sex partner, and other lifetime substance dependence. Each of these variables
remained significant in the multivariate model. After adjusting for demographics,
participants with a history of other substance dependence had 1.73 higher odds of engaging
in unprotected intercourse.

In bivariate analyses, having multiple sex partners was associated with male gender, not
being married or living with a sex partner, and concurrent use of cocaine and/or alcohol to
intoxication. In the multivariate model, all of these variables except alcohol to intoxication
remained significant. After adjusting for demographics and other covariates, participants
who had used cocaine in the past month had 2.54 higher odds of having multiple partners.

Discussion
In this large national sample of patients seeking treatment for prescription opioid
dependence, the prevalence of HIV risk behavior was lower than expected relative to other
drug using samples. In particular, only 8.4% of the sample (11.3% of sexually active
participants) reported having multiple sex partners in the past month. Previous studies of
non-injecting heroin users reported that approximately one-third of sexually active
participants had multiple sex partners in the past month.11,12 However, the prevalence of
unprotected intercourse was comparable to samples of non-injecting heroin users,11,12 with
76.5% of sexually active participants reporting unprotected intercourse. Similarly, in two
national samples, between two-thirds and three-quarters of men and women reported
unprotected intercourse during their most recent sexual event.23,24 As in the general
population,23 participants in our sample who were married and/or living with a sex partner
were more likely to engage in unprotected intercourse; however, even among those who
were not married and/or living with a sex partner, nearly two-thirds had unprotected
intercourse. Injection risk behavior was rare but present in this sample. Although individuals
who had ever injected heroin were excluded, persons who injected prescription opioids or
other drugs were accepted into the trial. Consistent with recent reports that injection is
becoming a more common route of administration for prescription opioids,25,26 2.5% of
participants had injected prescription opioids in the past month, though only one person
reported sharing needles or syringes.
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One of the key findings from this study is that poly-substance use among persons with
prescription opioid dependence may be a marker for HIV sexual risk. Specifically,
participants with other lifetime substance dependence were nearly twice as likely to engage
in unprotected intercourse, and those who used cocaine (in addition to prescription opioids)
in the past month were nearly three times more likely to have multiple partners. Cocaine, a
central nervous system stimulant that can increase sex drive and pleasure seeking,27 is a
consistent predictor of sexual risk behavior in general,8,9 and among heroin users
specifically.28,29 While medication-assisted treatment for opioid dependence has been
effective in reducing frequency of HIV risk behaviors and infection, adjunctive risk
reduction counseling may be important for individuals with opioid dependence who also use
other substances.30 Effective HIV prevention interventions targeting persons who use illicit
drugs have included motivational self-assessments, personalized goal setting, and skills
training in condom use, communication, and problem solving, and they are often delivered
in group formats to increase social support.31-33 Our results suggest that comprehensive
assessment, including past and current use of other substances, is critical for identifying
persons with prescription opioid dependence who may require additional clinical
intervention to reduce sexual risk behavior.

There are several possible reasons for the lower than expected prevalence of HIV risk
behavior, particularly related to multiple sex partners, in this sample. First, the side-effects
of opioids, which include sedation and reduced sex drive, may contribute to reduced sexual
activity.34,35 Second, the majority of participants had initiated prescription opioid use for a
medical condition under the supervision of a doctor, but subsequently developed
dependence on the medication. This group may be less prone to risk-taking than those who
initiated opioid use for recreational purposes. In a large study of prescription opioid users,
“illicit” users were more likely than “prescribed misusers” to have concurrent use of other
drugs and a history of drug injection.36 However, in our sample, initiation of prescription
opioids for a medical condition was unrelated to sexual risk behavior in the multivariate
models. Finally, it is possible that our findings reflect the effectiveness of HIV prevention
campaigns in the United States.

This study of individuals seeking treatment for prescription opioid dependence is the largest
to date, with data from 10 treatment facilities across the United States using validated
measures of substance use and HIV risk. Nevertheless, several limitations should be noted.
First, the 30-day recall period for sexual risk behavior is fairly short, and it is possible that
we underestimated the level of risk. However, this timeframe matched our substance use
data and is the most commonly used timeframe in studies of drug users.37 Second, we did
not assess details of the sexual encounters (e.g., sex while intoxicated, sex trade for money/
drugs) or characteristics of the sex partners (e.g., casual vs. primary). Future research might
build upon our findings by exploring the social context in which sexual risk behavior occurs,
specifically the nature of the sexual partnerships in which unprotected intercourse is
occurring.

Third, we relied on self-report of risk behavior, which is subject to response bias. In
particular, the interviewer-administered surveys may be prone to social desirability bias.
However, this remains the standard method for obtaining sensitive information, and other
studies on persons who use illicit drugs have documented test-retest reliability and
predictive validity of self-reported sexual behaviors.38 Fourth, the study focused on a
distinct and understudied population of individuals dependent on prescription opioids for
non-medical purposes. While the sample did include heroin users, results may not generalize
to prescription opioid users who regularly use or inject heroin. However, our eligibility
criteria allowed us to examine, for the first time, HIV risk behavior in the growing
population of opioid dependent adults who primarily use prescription opioids. Future
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research is necessary to determine whether this population is less risky than prescription
opioid users who primarily use heroin. Finally, despite the multi-site design and large
sample size, results may not generalize to prescription opioid users who are not seeking
treatment, are unwilling to participate in clinical trials, are of different ethnic/racial
backgrounds, and/or live outside of the United States.

Conclusions
This study found a relatively low prevalence of HIV sexual and injection risk behavior
among persons seeking treatment for prescription opioid dependence compared to other
samples of persons who use illicit drugs. Nevertheless, the majority of sexually active
participants engaged in unprotected intercourse, and 11% had multiple sex partners in the
past month. Concurrent use of other substances, particularly cocaine, may be a marker of
elevated sexual risk behavior among persons who use non-medical prescription opioids.
Comprehensive assessment of substance abuse histories is critical for identifying persons
with prescription opioid dependence who may require additional clinical intervention to
reduce HIV sexual risk behavior.
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Table 1

Sample Characteristics (N=653)

Demographics

Male gender, N (%) 392 (60.0%)

Caucasian race/ethnicity, N (%) 594 (91%)

Age in years, M (SD) 33.2 (10.2)

Education in years, M (SD) 13.0 (2.2)

Married or living with sex partner, N (%) 344 (52.7%)

Employed full-time, N (%) 411 (62.9%)

Substance abuse

Days of prescription opioid use in past 30 days, M (SD) 28.1 (4.0)

Other lifetime substance dependence, N (%) 309 (47.3%)

 Alcohol 173 (26.5%)

 Cocaine 118 (18.1%)

 Cannabis 101 (15.5%)

 Stimulants 71 (10.9%)

 Sedatives 65 (10.0%)

 Heroin 0 (0%)

Any use of other substances in past 30 days, N (%) 508 (77.8%)

 Alcohol to intoxication 164 (25.1%)

 Cocaine 106 (16.2%)

 Marijuana 286 (43.8%)

 Stimulants 50 (7.7%)

 Sedatives 284 (43.5%)

 Heroin 38 (5.8%)

Injection drug use in past 30 days, N (%) 16 (2.5%)
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