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Abstract
Background—Multiple types of substance use are associated with HIV risk behaviors, but
relatively little research has examined the association between marijuana use and risky sexual
activities in treatment-seeking polysubstance abuse patients.

Objectives—This study evaluated the relationship between marijuana use and sexual behaviors
in 239 patients with cocaine, opioid, or alcohol use disorders who were initiating outpatient
substance use treatment.

Methods—Participants completed the HIV Risk Behavior Scale and were classified into one of
three groups based on their marijuana use histories: never (n = 66), past but not current use (n =
124), or current use (n = 49).

Results—Compared to never marijuana users, current and former marijuana users had a greater
likelihood of having more than 50 lifetime sexual partners [odds ratio (OR) and 95% confidence
interval (CI) = 3.9 (1.0 – 15.7) and 5.2 (1.6 – 17.3), respectively]. Former marijuana users had
increased risk of low frequency condom use with casual partners relative to never users [OR (95%
CI) = 2.9 (1.1 – 7.6)]. Moreover, current marijuana users were more likely than never users to
have had more than two recent sexual partners [OR (95% CI) = 8.1 (1.94 – 33.44)].

Conclusion—Treatment-seeking polysubstance abusers with current or past marijuana use
histories may be at greater risk of HIV infection than their counterparts who do not use marijuana.
These data underscore the importance of increasing awareness about the potential association
between marijuana use and increased high risk sexual behavior among polysubstance abusing
patients.
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Marijuana is the most commonly used illicit drug in the United States. Up to 42% of adults
report lifetime marijuana usage (1) and 7% indicate recent use (2). Marijuana is also
considered a “gateway drug;” many individuals initiate marijuana use when young, go on to
experiment with other drugs, and eventually develop substance use disorders (3). The
majority of patients seeking substance abuse treatment have a current or past history of
marijuana use (4–8).
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Substance use is associated with HIV risk behaviors. Heroin is predominantly used
intravenously, and needle sharing is a primary form of HIV risk (9–11). Further, cocaine use
is associated with high numbers of sex partners (12–15).

The relationship between use of particular drugs and specific risk behaviors, however, is
complex. For example, compared to non-crack users, crack users are more likely to have
multiple partners and exchange sex for money/drugs, but they are not more likely to engage
in unprotected sex (13). In fact, an unexpected positive association between crack and
condom use is reported among homeless youth (16).

A large literature exists on associations of alcohol use and risky sexual activities (17–21).
Drinking impairs decision making and leads to “alcohol myopia,” in which immediate
pleasures are considered foremost while long-term consequences are minimized. This
process may make it more likely that one engages in sexual activities or fails to use
protection when drinking. Marijuana, similarly to alcohol, impairs judgment, and therefore,
its use may also be associated with increases in risky behavior (22, 23).

The relation between sexual behaviors and marijuana use has been evaluated primarily in
adolescents and young adults. Marijuana use is associated with global risky sexual behavior
in high school (24) and college students (25). In 14–18 year-old adolescents on probation,
greater marijuana use was inversely correlated with frequency of condom use (26).
Adolescent detainees’ frequencies of marijuana use were related to unprotected sex (27), but
no relationship between marijuana use and unprotected sex was found in primarily African
American and Latino incarcerated male adolescents(28). Nevertheless, marijuana use before
incarceration was associated with higher numbers of sexual partners in that sample (28).

Studies employing event-level analyses to examine how marijuana use may relate to sexual
behaviors on a day-by-day basis have yielded inconsistent results. For example, using
cannabis on particular days was not associated with risky sexual behaviors occurring on the
same day in some samples of youth (29,30), but it was in others (27,31).

One explanation for the discrepant findings across studies may relate to use of other
substances. Most studies evaluating marijuana use and risky sexual behaviors did not assess
other drug use. Given that marijuana users often use other drugs (32–34), some of which
may be independently related to sexual activities (13,14,35), other substance use may have
impacted the findings.

In sum, the relationship between marijuana use and risky sexual behaviors is not well
delineated, and most studies have been limited to young and non-treatment seeking
marijuana users. Few studies have examined the association between marijuana use and
risky sexual behavior in clinical samples of adults, and this was the purpose of the current
investigation. We assessed this association in a general sample of polysubstance using
patients initiating treatment so that results would be generalizable to the larger population of
treatment-seeking substance users. Because marijuana is not used intravenously, we
hypothesized that marijuana use would not be related to IV risk behaviors, but that it would
be associated with sexual risk behaviors, even after controlling for other types of illicit drug
use. Given its predominately IV use in treatment-seeking populations, we expected that
opioid dependence would be related to IV drug use risk behaviors. We also anticipated that
cocaine dependence would be related to sexual risk behaviors, consistent with prior studies
(12–15), but that marijuana use may be independently associated with sexual risk behaviors.
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Methods
Participants (N = 239) were initiating intensive outpatient substance use treatment at one of
two community-based clinics from 2005–2009. The study in which participants were
involved (36) was designed to evaluate the efficacy of a group-based contingency
management approach in reducing cocaine, opioid and alcohol use. Thus, individuals with
only a marijuana use disorder were not included, although many patients with cocaine,
opioid or alcohol use disorders had a current or past history of marijuana use, as outlined
below.

Patients were eligible for the study (36) if they were 18 years or older and met past-year
Diagnostic and Statistical Manual of Mental Disorders-IV (DSM-IV) diagnosis of alcohol,
cocaine, or opioid dependence (37). Participants could have one or more of these substance
use disorders, along with other drug use problems (although diagnoses of other drug use
disorders, including marijuana, were not assessed formally). Exclusion criteria were non-
English speaking, and uncontrolled psychotic symptoms or suicidality. Being in recovery for
pathological gambling was also an exclusion due to potential similarities between the
experimental treatment and gambling (but see 38,39).

Procedures
Institutional Review Boards approved study procedures. After obtaining written informed
consent, research assistants administered demographic questionnaires and modules adapted
from the Structured Clinical Interview for DSM-IV for assessing cocaine, opioid, and
alcohol use disorders (40).

Participants also completed the HIV Risk Behavior Scale (HRBS) (41), which has six
questions on risky injection drug use and five on sexual behaviors. An example of a sexual
risk behavior question was “How many people, including any regular partners, casual
acquaintances and clients, have you had sex with?” Additional items related to frequencies
of condom use with casual and regular partners, trading sex for drugs/money, and anal sex
(see [41] for specific items). Responses are coded using a 6-point scale (0–5), with higher
values indicating higher risk. Scores on each subscale are derived by summing the ordinal
value of all responses. Thus, subscale scores range from 0–30 for intravenous drug risk and
from 0–25 for sexual behaviors.

The psychometric properties of the HRBS are well defined, including internal reliabilities of
0.82 and 0.77 for lifetime and recent versions (42), and test-retest reliabilities of 0.90 (42)
and 0.86 (41) for the respective versions. High agreement between substance abusers and
their sexual partners is also observed (41). The structure of the scale is consistent with the
component analysis, and confirms that it measures two types of HIV transmission (41,42).

Research assistants also administered the Addiction Severity Index (ASI) (43). It collected
information regarding lifetime and current patterns of substance use, including marijuana.
The Drug section of the ASI is reliable and valid in assessing substance use problems
(44,45).

Data analyses
Patients were classified into one of three groups based upon marijuana use status: never
users, past users, or current users. “Never” users were defined as those who reported no
lifetime or past 30 day use of marijuana on the ASI. Past users were classified as those who
reported lifetime use of marijuana but no use in the past 30 days, and current users were
those who self reported use in the past 30 days. Chi-square and analysis of variance
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evaluated differences across these three marijuana use groups with respect to demographics
and substance use characteristics.

The primary analysis used a single multivariate analysis of variance to assess the association
between marijuana use and HIV risk behaviors. Lifetime and past 3-month HRBS drug and
sexual behavior subscale scores were the dependent variables, entered simultaneously into
the analyses. Independent variables were marijuana use status and demographic and baseline
characteristics that differed significantly between the marijuana use groups: cocaine
dependence, opioid dependence, age, and education. Age and education were entered as
covariates and the remainder as fixed variables; all variables were entered simultaneously
into the model. Analyses were also conducted with gender included as a fixed factor, but
gender was not associated with risk behavior scores, ps > .30. Because gender did not differ
by marijuana use status and was unrelated to risk behaviors, only results from the primary
analysis described above are reported.

Subsequent analyses examined predictors of specific types of risk behaviors, when overall
analyses were significant. Distributions of responses to HRBS items could not be
normalized, and some likert response categories were very infrequently endorsed, so
response options were dichotomized to lower versus higher risk, with the higher risk
category including the riskiest response option(s) that were reported by at least 10% of the
sample. For example, if “never” using condoms was reported by only three persons"never”
and “rarely” using condoms were combined as the high-risk response. Logistic regressions
investigated associations of marijuana use status with specific high-risk sexual behaviors.
Presence or absence of the high-risk behavior was the dependent variable, and independent
variables included marijuana use status, cocaine dependence, opioid dependence, age, and
education. The first three were categorical and the later two continuous variables, with all
entered simultaneously in the model. Odds ratios (OR) and 95% confidence intervals (CI)
are presented for significant predictors of high-risk behaviors. Analyses were performed on
SPSS for Windows (v 15), with 2-tailed alphas < 0.05 significant.

Results
Table 1 shows baseline characteristics of patients classified into groups based on self-
reported marijuana use. Past and current marijuana users were younger than those reporting
no marijuana use, and former users were less educated than never users. All participants had
an alcohol, cocaine or opioid use disorder as a study inclusion criterion, but those who
reported current or past marijuana use were more likely to be dependent on cocaine and
opioids than their non-marijuana using counterparts. Rates of alcohol dependence in the full
sample, however, were similar across marijuana use groups.

In the multivariate analyses of variance predicting lifetime and past 3 month HRBS subscale
scores, marijuana use status, opioid dependence, cocaine dependence, and age were all
associated with subscale scores, F (6,452) = 2.34, p = .02, F (4,225) = 13.95, p < .001, F
(4,225) = 3.10, p = .02, and F (4,225) = 3.64, p < .01, respectively. As expected, opioid
dependence was the only variable associated with HRBS lifetime and past 3 month drug risk
subscale scores, F (1,228) = 46.36 and 22.87, ps < .001; means (SE) of non-opioid
dependent and opioid dependent patients, respectively, on the IV drug use subscale were 0.9
(0.5) and 6.9 (0.8) for the lifetime version and 0.1 (0.2) and 1.5 (0.3) for the past 3-month
version. Cocaine dependence was associated with higher lifetime and past 3 month sexual
subscale scores, F (1,228) = 8.20 and 7.02, ps < .01; means (SE) on the sexual subscale for
non-cocaine dependent and cocaine dependent patients were 9.2 (0.5) and 10.8 (0.4) for
lifetime and 2.9 (0.4) and 4.3 (0.3) for past 3-month versions, respectively. Age was
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positively related to lifetime, but not recent, sexual subscale scores, F (1,228) = 9.78, p < .
01.

Marijuana use status was related to HRBS sexual risk behavior subscale scores, both over
the lifetime and the past 3 months, F (2,228) = 2.97 and 4.03, ps < .05, respectively, even
when other variables were included in these analyses. HRBS subscale scores, derived from
the single multivariate analysis, are shown in Figure 1, based on marijuana status. Post-hoc
tests revealed that former users scored significantly higher than never users on the lifetime
HRBS sexual risk scale, and current users scored higher than never users on the past 3
months sexual subscale (ps < .05).

Logistic regression evaluated independent correlates of having more than 50 sexual partners
over the lifetime. The model was significant, χ2(6) = 28.33, p < .001, correctly predicting
85.7% of the cases. Age was positively associated with greater likelihood of more than 50
sexual partners, β (SE) = 0.05 (0.02), Wald = 5.40, p < .02, OR (95% CI) = 1.05 (1.01–
1.10). Opioid dependence was inversely related to having large numbers of lifetime sexual
partners, β (SE) = −1.36 (0.58), Wald = 5.49, p < .02, OR (95% CI) = 0.26 (0.08–0.80).
Current marijuana users had a greater likelihood of more than 50 lifetime sexual partners
relative to never marijuana users, β (SE) = 1.37 (0.70), Wald = 3.76, p < .05, OR (95% CI) =
3.94 (1.00–15.74). Former marijuana users were more likely than never users to have had
≥50 partners, β (SE) = 1.67 (0.61), Wald = 7.59, p < .01, OR (95% CI) = 5.20 (1.62–17.30).

Marijuana use was also related to high numbers of recent sexual partners. A logistic
regression predicting having more than 2 sexual partners in the past 3 months was
significant, χ2(6) = 19.41, p < .01, predicting 87.7% of cases correctly. Over this timeframe,
the only variable associated with greater than 2 sexual partners was marijuana status.
Current marijuana users were more likely than never users to have had more than 2 recent
sexual partners, β (SE) = 2.09 (0.73), Wald = 8.24, p < .01, OR (95% CI) = 8.05 (1.94–
33.44).

Marijuana use status was also associated with low frequency of condom use (“rarely” or
“never”) with casual sexual partners over lifetime. The overall model was significant, χ2 (6)
= 17.70, p < .01, and correctly predicted 83.1% of cases. Age was significantly associated
with low frequency of condom use with casual partners, β (SE) = 0.07 (0.02), Wald = 12.57,
p < .001, OR (95% CI) = 1.07 (1.03–1.12). Former marijuana users were more likely to
“rarely” or “never” use condoms with casual partners than never users, β (SE) = 1.05 (0.50),
Wald = 4.48, p < .03, OR (95% CI) = 2.87 (1.08–7.61).

Marijuana use status was not a significant predictor of frequency of condom use with regular
sexual partners over the lifetime or past 3 months, ps > .05. Marijuana use status was also
not related to paid or anal sexual activities in either timeframe, ps > .05 (data not shown).

Discussion
Consistent with prior studies (9,11–14), opioid dependence was related to greater IV drug
use risk behaviors, and cocaine dependence was associated with increased sexual risk
behaviors. Even after controlling for these other drug use diagnoses, this study found
consistent associations between marijuana use and increased risky sexual activities.
Associations between marijuana use and risky sexual activities were noted both over the
lifetime and the past 3 months, and they remained significant even after controlling for a
range of variables including other illicit drug use. Polysubstance marijuana users in this
study had a larger number of sexual partners, despite their younger age, and greater
frequency of unprotected sex with casual partners than their non-marijuana using
counterparts. These results are consistent with previous studies in student samples (24,25)
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and adolescents involved with the criminal justice system (26–28), indicating that marijuana
use is associated with risky sexual activities.

Previous research examining the associations between marijuana use and risky sexual
activities focused primarily on young samples, and it generally has not assessed or
controlled for other illicit drug use or its impact on sexual risk behaviors. Consistent with
epidemiological studies (32,34), marijuana users in this clinical sample were more likely to
use and be dependent on cocaine and opioids than never users. Even after controlling
statistically for other illicit drug use, associations between marijuana use and increased risky
sexual activities remained significant.

Potential mechanisms behind the increased risks associated with marijuana use include
situational and/or pharmacological effects of marijuana, which could decrease self-control
and increase sexual-risk behaviors. For example, marijuana users may suffer a deficit in
information processing (46), and they report sensory alteration and feelings of relaxation
(47) that may impact willingness to engage in sexual activities when smoking marijuana.
The group differences may also relate to differences in lifestyles or personality, such as
greater impulsivity or risk-taking tendencies among polydrug marijuana users compared to
their non-marijuana using counterparts.

The present findings, however, should be interpreted with caution given limitations of the
study design. This was a cross-sectional study, and it did not analyze the association
between marijuana use and sexual behavior in a longitudinal manner. Therefore, it could
only assess global associations. Although we controlled for variables that differed between
groups, findings could have been influenced by other variables that were not assessed.
Participants were treatment-seeking polysubstance abusing patients in the Northeast, who
appeared similar to patients seeking outpatient treatment generally (48,49). However,
whether results generalize to other polysubstance abusing populations, samples using only
marijuana, or substance abusers in other areas of the country remain to be determined.
Future studies should focus on whether the increase in high-risk sexual behavior observed in
this study was related to the direct effects of marijuana use or indicative of general
characteristics of this sample. Additionally, marijuana dependence was not diagnosed in this
study, and urine samples were not tested for marijuana. Marijuana classifications were by
self-report, and some patients may have denied recent or lifetime use and been misclassified.
Nevertheless, there were no legal or treatment consequences for reports of marijuana use,
and items used to classify marijuana use status appear to have high face validity (see
Methods). Furthermore, the group of current marijuana users was smaller than the other
groups. Although power was sufficient to detect some significant associations, it may not
have been high enough to detect other relationships that may be important.

Despite limitations, this is one of the first studies to examine explicitly the associations of
marijuana use with HIV risk behaviors in adult polysubstance abusing patients seeking
treatment. The clinical significance of these findings is that treatment-seeking polydrug
abusing patients with current or past marijuana use histories may be at greater risk of HIV
infection than their non-marijuana using counterparts, especially in terms of having multiple
sexual partners. These findings go against the common belief that marijuana use may be
relatively low risk (2,50). The data suggest that marijuana use among treatment-seeking
adults with cocaine, opioid, and alcohol use disorders is an indicator of even greater risk.
Efficacious HIV prevention campaigns, especially those targeting sexual risk behaviors,
should be aimed at increasing awareness that marijuana use is associated with greater risky
sexual behavior, even among those with an already high level of sexual risk behavior.
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Figure 1.
Average subscale scores obtained in the lifetime and past 3- month of the HIV Risk
Behavior Scales. Graphs on the top depict lifetime sexual and injection drug use subscale
scores, and graphs on the bottom depict past 3 months sexual and injection drug use
subscale scores. Never marijuana users are shown in open bars, former marijuana users in
lightly shaded bars, and current users in black bars. Error bars depict standard errors. The “p
< .05” refers to results from multivariate analyses of variance evaluating omnibus
differences between the three marijuana using groups.
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Table 1

Demographic and baseline characteristics

Variable Never
marijuana

users

Former
marijuana

users

Current
marijuana

users

Significance test
value (df), p

n 66 124 49

Clinic, % (n) χ2 (2) = 3.58, .17

  A 21.2 (14) 25.8 (32) 36.7 (18)

  B 78.8 (52) 74.2 (92) 63.3 (31)

Age 43.3 ± 11.1a 35.8 ± 10.8b 34.7 ± 9.5b F (2, 236) = 13.08, .000

Male, % (n) 51.5 (34) 61.3 (76) 53.1 (26) χ2 (2) = 2.05, .36

Married, % (n) 13.6 (9) 12.3 (15) 12.2 (6) χ2 (2) = 0.08, .96

Years of education 13.1 ± 2.4a 12.2 ± 1.95b 12.7 ± 1.7ab F (2, 235) = 4.56, .01

Income $15,508 ± 23,956 $12,318 ± 17,315 $19,175 ± 23,310 F (2, 234) = 1.08, .34

Race/ethnicity, % (n) χ2 (6) = 7.68, .26

  African American 36.4 (24) 25.8 (32) 34.7 (17)

  European American 51.5 (34) 63.7 (79) 44.9 (22)

  Hispanic American 7.6 (5) 8.1 (10) 14.3 (7)

   Other 4.5 (3) 2.4 (3) 6.1 (3)

DSM-IV diagnoses, % (n)

  Alcohol dependence 60.6 (40) 54.0 (67) 63.3 (31) χ2 (2) = 1.53, .46

  Cocaine dependence 50.0 (33)a 68.5 (85)b 73.5 (36)b χ2 (2) = 8.66, .01

  Opioid dependence 12.1 (8)a 37.9 (47)b 34.7 (17)b χ2 (2) = 14.21, .001

Past month marijuana use, days 0.0 (0.0)a 0.0 (0.0)a 6.4 (7.4)b Kruskal Wallis (KW)
χ 2 (2) = 234.10, .000

Years regular marijuana use 0.0 (0.0) 8.6 (7.0) 13.6 (9.1) KW χ2 (2) = 150.43, .000

Heterosexual, % (n) 95.2 (60) 88.5 (108) 89.6 (43) χ2 (2) = 2.26, .32

Current legal problems,% (n) 24.6 (16) 25.8 (32) 32.7 (16) χ2 (2) = 1.07, .59

Values are means and standard deviations unless noted. Income was log transformed prior to analyses. Groups with different superscripts differ
from one another in post-hoc tests.
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