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Abstract

Multiple studies suggest an association of marijuana use with increased rates of sexual risk behavior
and sexually transmitted diseases (STDs). Most studies have focused on global associations of
marijuana use with sexual risk outcomes and few have examined relevant cognitive variables.
Adolescents in the juvenile justice system are at elevated risk for HIVV/STDs and preliminary evidence
suggests that marijuana is a potentially important cofactor for sexual risk behavior in this population.
This study evaluated global, situational and event-level associations of marijuana use and sex-related
marijuana expectancies with sexual risk outcomes in a large, racially diverse sample of adjudicated
youth (n = 656, 66% male, mean age = 16.7 years). Cross-sectional and prospective analyses
identified associations of marijuana use and dependence symptoms with sexual risk outcomes,
including lower frequency of condom use and higher STD incidence. Stronger sex-related marijuana
expectancies predicted greater intentions for and frequency of marijuana use in sexual situations. In
event-level analyses that controlled for alcohol, marijuana use predicted a significantly decreased
likelihood of condom use; this association was moderated by sex-related marijuana expectancies.
Mediation analyses suggested that behavioral intentions partly accounted for the prospective
association of expectancies with marijuana use before sex. These results provide further evidence
that marijuana use is a potentially important cofactor for HIV/STD transmission in high-risk
adolescents and suggest that cognitive factors could be important for characterizing this association.
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Adolescents and young adults are among the groups at highest risk for acquiring HIV and other
sexually transmitted diseases (STDs; CDC, 2005). The number of young people living with
AIDS in the United States increased 42% from 2000-2004 and recent surveillance data indicate
that adolescents incur a substantial proportion of new STD infections (CDC, 2009). Compared
with adolescents in the general population, those involved with the juvenile justice system are
at substantially higher risk for HIVV/STDs and are considered an important focal group from a
public health standpoint (Malow, Dévieux, Jennings, Lucenko, & Kalichman, 2001; Malow,
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Rosenberg, Donenberg, & Dévieux, 2006; Teplin, Mericle, McClelland, & Abram, 2003;
Robbins & Bryan, 2004). Adjudicated youth report earlier sexual initiation, more lifetime
sexual partners, lower rates of condom use, and higher incidence of STDs than the general
adolescent population (e.g., Hammett, Gaiter, & Crawford, 1998; Teplin et al., 2003).
Moreover, high rates of substance use, psychiatric comorbidity and externalizing behaviors
are presumed to exacerbate HIV/STD risk in this group (Bryan & Stallings, 2002; Malow et
al., 2001; 2006).

Although substance use is invariably cited as an important cofactor for HIV/STD risk, the co-
occurrence of substance use and risky sex is a particularly prominent issue among adjudicated
youth given a high prevalence of both behaviors (Malow et al., 2006). Whereas alcohol use
has been studied extensively in relation to sexual risk behavior among adolescents (Cooper,
2002), some findings indicate that marijuana use is more prevalent than alcohol use among
adjudicated youth (Kingree & Betz, 2003; Malow et al., 2001; Teplin et al., 2003). This finding
is noteworthy given a growing literature documenting covariation among marijuana use and
sexual risk behaviors. For instance, several studies suggest significantly higher STD incidence
among marijuana users compared to non-users (e.g., Boyer et al., 1999; De Genna, Cornelius,
& Cook, 2007; Mertz et al., 2000; Shrier, Harris, Sternberg, & Beardslee, 2001; Smith et al.,
in press; Wu, Ringwalt, Patkar, Hubbard, & Blazer, 2009). Although most studies have focused
on dichotomous indicators of marijuana use, some evidence suggests greater STD rates as a
function of increasing levels of use (De Genna et al., 2007; Smith et al., in press). The majority
of these studies included adolescent or young adult samples, suggesting that marijuana use is
a marker for HIV/STD risk in these groups.

Although covariation between marijuana use and STD incidence has been documented, an
important question is whether marijuana use predicts specific behavioral patterns that confer
increased risk for STDs. Studies addressing this question using global association analyses
(i.e., examining basic covariation between marijuana use and sexual risk behaviors) generally
report positive associations of marijuana use with sexual risk indices, including earlier sexual
initiation (Bellis et al., 2008; Guo et al., 2005; Scivoletto et al., 2002), more lifetime sexual
partners (Bellis etal., 2008; Brodbeck, Matter, & Moggi, 2006; Guo et al., 2002; Shrier, Emans,
Woods, & DuRant, 1997; Yan, Chiu, Stoesen, & Wang, 2007; Wingood & DiClemente,
1998), sex with casual partners (Brodbeck et al., 2008; Mertz et al., 2000), and lower rates of
abstinence (Malow et al., 2001). Findings specific to condom use are somewhat mixed;
marijuana use is associated with reduced frequency or incidence of condom use in most
(Adefuye, Abiona, Balogun, & Lukobo-Durrell, 2009; Bellis et al., 2008; Crosby, DiClemente,
Wingood, Rose, & Lang, 2003; Guo et al., 2002; Kingree, Braithwaite, & Woodring, 2000;
Scivoletto et al., 2002; Shrier et al., 2001; Yan et al., 2007), but not all studies (Mertz et al.,
2000; Wingood & DiClemente, 1998; Smith et al., in press). Compared to global association
studies, situational association analyses offer the relative advantage of assessing substance use
in sexual contexts (e.g., frequency of marijuana use before sex). One study using both
approaches found that marijuana use in sexual contexts showed a stronger association with
risky sex than did global marijuana use (Kingree et al., 2000). In addition, prospective studies
have reported that marijuana use trajectories in adolescence predict differences HIV risk
behaviors several years later (Guo et al., 2002; Griffin, Botvin, & Nichols, 2006).

Event-level approaches are important for assessing covariation of substance use and risk
behavior during specific sexual episodes (Weinhardt & Carey, 2000). In a large population-
based study of heterosexual adults, incidence of marijuana use before sex did not differ
significantly across recent protected (5.8%) and unprotected (7.2%) sexual events, a finding
inconsistent with a significant global association reported in the same study (Brodbeck et al.,
2006). In contrast, two studies with adjudicated adolescents found that marijuana use before
sex predicted a roughly threefold increase in the likelihood of condom nonuse, after controlling
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for alcohol use and other event-level influences (Kingree et al., 2000; Kingree & Betz, 2003).
Moreover, in these two studies event-level marijuana use was endorsed more frequently (40%
and 45% of events, respectively) than alcohol use (16% and 11% of events) and alcohol did
not predict condom use. Event-level studies therefore suggest that marijuana use is potentially
a more prominent situational cofactor for sexual risk behavior than alcohol use among high-
risk youth.

Studies of marijuana and sexual risk behavior have seldom examined individual difference
factors relevant for these associations. One potentially important variable is individual
differences in expectancies about the effects of substance use on sexual risk outcomes. For
instance, studies of alcohol-related sexual risk behavior often examine sex-related alcohol
expectancies (i.e., beliefs that alcohol facilitates sexual enhancement or risk taking) as a
predictor of alcohol use during sexual events or a moderator of alcohol’s association with risky
sex. Stronger sex-related alcohol expectancies are associated with more frequent alcohol use
before sex (Brown & Vanable, 2007; Bryan, Ray, & Cooper, 2007; Dermen & Cooper,
1994b) and a higher likelihood of condom nonuse during drinking events (Bryan et al., 2007;
Corbin & Fromme, 2000; Dermen, Cooper, & Agocha, 1998). The importance of sex-related
alcohol expectancies is further demonstrated by experimental studies showing increases in
sexual interest (George et al., 2000) and reductions in safe sex negotiation skills (Maisto, Carey,
Carey, & Gordon, 2002) under alcohol placebo versus control beverage conditions.

Relative to alcohol expectancies, marijuana expectancies have been studied infrequently.
However, expectancies appear important in predicting patterns of marijuana use among young
adults (e.g., Gaher & Simons, 2007; Neighbors, Geisner, & Lee, 2008; Simons, Dvorak, &
Lau-Barraco, 2009). Additionally, two independent survey studies found that a sizable
proportion of participants endorsed marijuana use to enhance sexual experiences, lower
inhibitions and/or increase the likelihood of sex (Bellis et al., 2008; Sumnall et al., 2007).
Though not formally assessed, the relevance of sex-related marijuana expectancies is implicit
in these results. One study (Kingree and Thompson, 2007) evaluated sex-related alcohol
expectancies in adolescents by adapting a measure of sex-related alcohol expectancies (Dermen
& Cooper, 1994a). Stronger beliefs that marijuana enhances sexual experience predicted
marijuana use at last intercourse, whereas expectancies that marijuana leads to risk-taking did
not (Kingree and Thompson, 2007). In focusing on marijuana use at last intercourse, the study
did not examine expectancies in relation to event-level condom use or broader patterns of sexual
risk behaviors.

In addition to expectancies, intentions for sexual risk and protective behaviors are potentially
relevant for studies of marijuana and HIV/STD risk. One study found that marijuana users
reported reduced intentions for future condom use, which mediated the global association of
marijuana use and risky sex (Brodbeck et al., 2006). Also, intentions to use marijuana during
sex have been associated with intentions for unprotected sex (Kingree et al., 2000). While the
correlation of marijuana use with lower intentions for condom could have several explanations,
this association could be partly explained by expectancies; that is, individuals who expect that
marijuana use reduces the likelihood of condom use might report behavioral intentions
consistent with those expectancies. This hypothesis is consistent with health behavior theories
stipulating that the influence of expectancies on behavior is mediated by intentions (Ajzen,
1991; Hennessey et al., in press).

In summary, multiple studies have reported associations of marijuana with increased sexual

risk behaviors or STD incidence. Available evidence suggests that marijuana use is prevalent
among adolescents involved in the juvenile justice system and could be an important cofactor
for HIV/STD risk in this group. The majority of studies have evaluated global associations and
utilized dichotomous measures of marijuana use; as a result, there is little information on how
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situational marijuana use (i.e., during sexual events) or severity of use (e.g., marijuana
dependence symptoms) are related to patterns of sexual risk behavior. Additionally, few studies
have evaluated relevant cognitive factors in the context of these associations. The present study
evaluated global, situational and event-level associations of marijuana use and sex-related
marijuana expectancies with sexual risk outcomes in a large sample of high-risk adolescents
involved in the juvenile justice system. The study extends prior work by examining multiple
indicators of marijuana use (including frequency, use in sexual contexts, and dependence
symptoms) and sexual risk outcomes (e.g., number of sexual partners, frequency of condom
use, STD diagnoses) using both cross-sectional and prospective analyses. Associations of
alcohol variables with sexual risk outcomes were also examined to evaluate the possibility that
marijuana use is a more robust indicator of sexual risk than alcohol use among adjudicated
youth. Finally, we examined intentions for marijuana-related sexual risk behaviors in relation
to sex-related marijuana expectancies and risk outcomes.

Data for these analyses were taken from a larger longitudinal study assessing substance-use
and sexual risk among participants (n=728) recruited from juvenile probation offices in the
Denver metropolitan area. Participants who enrolled in the study completed interviews
assessing substance use and sexual risk behavior at 0, 6, 12, 18 and 24-month assessment points.
The present study utilized the 12- and 24-month assessments points; therefore, those
participants who completed one or both of these assessments are included in these analyses
(n=656).

At the 12-month assessment, participants (434 male and 222 female) were 16.71 years of age
(SD=1.13; range: 14-19). The sample was ethnically diverse: 41% were Hispanic (40.9%),
followed by African-American (24.5%), White (15.7%), multi-racial (11.6%), American-
Indian/Alaskan Native (3.4%), an unidentified ethnicity (2.9%) and Asian/Pacific Islander
(1.1%). Approximately half (53.5%) of the youth reported being on probation at the 12-month
assessment; 18.7% were currently in a facility (i.e., detention, treatment, jail), and 19.5%
reported having been in a facility at some point during the prior six months.

Research staff approached potential participants in the waiting rooms of youth probation offices
and provided information about a longitudinal research study about health and risk behaviors.
A brief description of the study was provided to those who were interested. To be eligible to
participate, individuals had to be 1) 13-18 years old, 2) currently on probation, 4) able to speak
and read English, 5) be cognitively capable of understanding the assent information, and 6)
have fully informed consent of a parent or legal guardian. Written informed consent was
obtained from each participant and recorded verbal consent (via tape-recorded phone calls)
was obtained from each parent/guardian for youth under the age of 18. Probation and juvenile
justice staff had no involvement in recruitment, and participation had no impact on adolescents’
probation status. Participants received $50 for both the 12- and the 24-month assessment.

Questionnaire data were collected using Audio Computer-Assisted Self-Interviewing (ACASI)
technology programmed on individual laptop computers. Questions were displayed on the
computer screen while respondents heard the recorded questions over headphones. Previous
experience with this high-risk population indicates that literacy can be a problem; ACASI
technology eliminates many issues with comprehension and aids in navigating skip patterns
(Bryan, Rocheleau, Robbins, & Hutchison, 2005; Schmiege, Broaddus, Levin, & Bryan,
2009).
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Substance use and sexual risk behavior variables were assessed for the six months preceding
each assessment. Sexual behavior and sexual risk variables included engaging in sexual
intercourse in the prior 6 months; number of lifetime sexual partners; frequency of condom
use during intercourse (never=1 to always =5); reported diagnosis of a STD; and reported HIV
testing. Alcohol use variables were assessed using a measure designed for assessing drinking
behavior in adolescents (White & Labouvie, 1989). Items included frequency of engaging in
alcohol use (never=1 to everyday=9), typical number of drinks consumed at one time (none=1
to more than 20 drinks=10), frequency of using alcohol before intercourse (never=1 to always
=5), and alcohol-use at the last sexual event (yes/no). Marijuana use variables included
marijuana use (yes/no), frequency of marijuana use (occasionally to every day), frequency of
using marijuana before intercourse (never=1 to always =5), and engaging in marijuana-use at
the last sexual event.

Sex-Related Marijuana Expectancies—Sex-related marijuana expectancies were
evaluated using an adapted measure of sex-related alcohol expectancies (Dermen & Cooper,
1994). The adapted measure was identical to the original measure except that items were
modified to reflect marijuana rather than alcohol. The measure includes three subscales: sexual
enhancement (e.g., “After smoking marijuana, I am more sexually responsive”), sexual risk
(e.g., “After smoking marijuana, | am less likely to use birth control™), and sexual disinhibition
(e.g., “After smoking marijuana, | find it hard to say no to sexual advances™). Expectancies
were assessed on a 5-point scale (1=disagree a lot to 5=agree a lot), with higher numbers
indicating relatively stronger expectancies about marijuana’s effects on sexual enhancement,
risk or disinhibition. Inter-item correlations showed good reliability coefficients for the
enhancement (o = .91), risk (a = .82) and disinhibition (a = .84) subscales.

Marijuana-Related Problems Index—Marijuana-related problems were assessed with the
Rutgers Marijuana Problem Index (RMPI), which is adapted from the Rutgers Alcohol Problem
Index (RAPI; White & Labouvie, 1989). Participants rated how often they experienced various
negative occurrences during the last year as a result of their smoking marijuana (e.g., “Caused
shame or embarrassment to someone”). Ratings were made on a 5-point scale (1=never to
5=more than 10 times). Responses to items were dichotomized to reflect whether a given
problem was endorsed or not and then summed (possible score: 0-23). The RMPI has been
validated as a measure of marijuana-related problems in other studies (e.g., Simons, Correia;
Carey, & Borsari, 1998; White, Labouvie, & Papadaratsakis, 2005).

Marijuana Dependence—Marijuana dependence symptoms were assessed using the
Marijuana Dependence Scale (MDS; Stephens, Roffman, & Curtin, 2000), which queries
DSM-1V dependence symptoms (e.g., “The need to smoke more marijuana to achieve the same
high™). Symptoms were assessed over the past six months. Total scores ranged from 0-7,
reflecting the number of the 7 DSM-IV symptoms endorsed.

Behavioral intentions—Three items assessed intentions for having intercourse while using
marijuana (“How likely is it that you will have sex after smoking marijuana at least once in
the next six months? ), intentions for using condoms while using marijuana (“How likely is
it that you will use a condom when you have been smoking marijuana?”) and global intentions
for condom use (“How likely is it that you will use a condom every time you have sexual
intercourse in the next six months?”). These items were rated using a 4-point scale (1=will not
happen to 4=definitely will happen).

Data analysis plan—Initial analyses examined the distributional properties and descriptive
characteristics of primary variables. In addition, before conducting analyses on sex-related
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marijuana expectancies, we evaluated whether the three-factor structure originally reported in
a study of sex-related alcohol expectancies (Dermen and Cooper, 1994a) held when examining
marijuana expectancies in the current sample. Primary analyses included evaluating cross-
sectional (12-month) associations of a) global and situational marijuana use with sexual risk
outcomes, and b) marijuana expectancies with marijuana use, behavioral intentions and sexual
risk outcomes. The event-level association of marijuana use and expectancies with sexual risk
behavior was evaluated using a multivariate logistic regression model predicting condom use
at last intercourse. Prospective analyses examined associations of baseline marijuana use and
intentions with sexual risk outcomes at the follow-up assessment. Finally, prospective analyses
examined whether intentions mediated associations of expectancies with behavioral outcomes.
When appropriate, alcohol use variables were included to evaluate a) whether sex-related
marijuana expectancies showed discriminative associations with marijuana-related versus
alcohol-related outcomes, and b) possible differences in the association of marijuana and
alcohol with risk outcomes.

Risk Behavior

There were sporadic missing data for various behavioral items (<2.2% per item), reflecting
participants’ option to not answer particular questions. Thus, descriptive statistics reported here
are based on the total number of valid responses for each item. At the 12-month assessment,
76.0% reported having sexual intercourse in the past six months and 34.3% of these individuals
reported always using condoms during intercourse. A small percentage (4.9%) reported being
diagnosed with an STD and nearly half (45.1%) reported being tested for HIV in the past six
months. The majority of participants (66.2%) reported consuming at least one drink and these
participants reported typically consuming, on average, 4-6 drinks per occasion. Over half of
the participants (56.8%) reported using alcohol before having intercourse at least once in the
past six months; 18.9% reported using alcohol before their last sexual event. The majority of
participants (52.4%) reported smoking marijuana in the past six months; these participants
reported smoking 2-3 times a week, on average, and 40.8% reported smoking every day.
Additionally, half of participants (49.4%) reported using marijuana before having intercourse
at least once in the past six months and 29.7% reported using marijuana at their last sexual
event. On average, participants had moderate sex-related marijuana expectancies for sexual
enhancement (M=2.53, SD=1.19), sexual risk (M=2.24, SD=1.13) and sexual disinhibition
(M=2.09, SD=1.13). Additionally, participants who endorsed marijuana use reported a mean
of 10.13 (SD=6.12) marijuana-related problems and endorsed a mean of 1.85 (SD=1.86)
marijuana dependence symptoms.

Factor structure and internal consistency for sex-related marijuana expectancies

A confirmatory factor analysis (CFA) of sex-related marijuana expectancy items was
conducted using structural equation modeling. This analysis included all participants with
complete data on expectancy items (n=580). The three-factor model specifying enhancement,
risk and disinhibition subscales fit the data very well (y2[62] = 244.606, p <.0001, CFI = .957,
RMSEA =.073 [90% CI: .063 —.082], SRMR = .043; Figure 1). However, two prior studies
that used this measure to evaluate adolescent sex-related expectancies for alcohol (Bryan et
al., 2007) and marijuana (Kingree & Thompson, 2007) found evidence in favor of a two-factor
structure, such that items from the disinhibition subscale did not emerge as a unique factor.
Given these findings, we tested alternative two-factor models in which disinhibition items were
estimated as loading on a) the enhancement factor (x2[63] = 252.076, p < .0001, CFI = .955,
RMSEA = .074 [90% CI: .064 — .083], SRMR = .088, y?A[1] = 7.47, p < .05) or b) the risk
factor ¥2[63] = 258.406, p < .0001, CFI =.954, RMSEA = .075 [90% Cl: .065 — .084], SRMR
= .11, ¥?A[1] = 13.48, p < .05. A three-factor model provided a slightly but significantly better
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fit compared to each of the alternative models as assessed by 1 degree of freedom y2A tests for
nested models comparing the alternative models to the original model. Therefore, subsequent
analyses presumed a three-factor model of sex-related marijuana expectancies for this sample.

Cross-sectional analyses

Using data from the 12-month assessment, cross-sectional analyses evaluated global and
situational associations of marijuana use with sexual risk outcomes using linear regression.
Cross-sectional associations of sex-related marijuana expectancies with marijuana variables,
alcohol variables and behavioral intentions were also evaluated. Logistic regression was used
for dichotomous outcomes (e.g., marijuana use and alcohol use during the most recent sexual
event). For analyses on expectancies, the three subscales were evaluated separately to test the
discriminative characteristics of different expectancy domains on the different outcomes.
Alcohol variables, although not hypothesized to relate to marijuana-specific expectancies or
risk outcomes, were included to evaluate whether sex-related marijuana expectancies showed
discriminative associations with marijuana-related versus alcohol-related outcomes. Analyses
that focused on marijuana use frequency included participants who reported any use in the past
six months (n=316). Analyses that focused on sexual behavior included participants who
reported sex in the previous six months (n = 459).

When comparing marijuana users to abstainers, those who reported any marijuana use reported
a lower frequency of condom use (B = —11, p <.05) than non-users. Associations of marijuana
use frequency (among those reporting any use), problems and dependence symptoms with
sexual risk outcomes are presented in Table 1. Frequency of use, number of problems and
number of dependence symptoms each predicted some of the risk outcomes. For example, a
one-unit increase in either frequency of marijuana use or number of dependence symptoms
was associated with about a 33% increase in the likelihood of marijuana use at last intercourse.
Associations of sex-related marijuana expectancies with risk outcomes are shown in Table 2.
Sexual enhancement expectancies showed significant, positive associations with frequency of
marijuana use, marijuana use at last intercourse, and intentions to have sex while using
marijuanain the future. Higher sexual risk expectancies predicted significantly lower intentions
to use condoms while having sex under the influence of marijuana in the future (p =.02).
Additionally, risk expectancies showed marginal associations with lower self-reported
frequency of condom use (p = .09) and lower intentions for general condom use in the future
(p =.06). Disinhibition expectancies were not associated with any outcomes. Thus, the general
pattern of results suggested that enhancement expectancies related primarily to behaviors/
intentions concerning marijuana use in sexual situations, whereas risk expectancies related
primarily to behaviors/intentions for condom use. Sex-related marijuana expectancies did not
show significant associations with alcohol-related outcomes, providing support for
discriminant validity.

Event-level analyses

A multivariate model was used to evaluate expectancies and event-level factors as predictors
of condom use at last intercourse. These analyses included 443 participants who reported
having sex in the past six months, provided information on condom use at their most recent
sexual event, and did not have missing data for any of the predictor variables. The model
included background factors (gender and risk expectancies, entered at Step 1); situational
variables (partner type, alcohol use before sex and marijuana use before sex, entered at Step
2) and interactions of event-level marijuana use with three variables (gender, partner type, and
risk expectancies, entered at Step 3). Partner type at last sex was a dichotomous variable
reflecting whether the event involved a steady partner (coded 0) or a new or casual partner
(coded 1). With regard to expectancies, the primary analysis focused on expectancies for sexual
risk because this subscale is of greatest relevance for condom use, consistent with the patterns
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evidenced in cross-sectional analyses. The overall model was significant (x2 (8) = 44.87, p <.
001). As depicted in Table 3, significant predictors of condom non-use included male gender
and higher expectancies for sexual risk (Step 1); use of marijuana before sex and having sex
with a regular partner (Step 2); and the interaction of marijuana use with expectancies (Step
3). With the interaction terms included in the model, the effect of risk expectancies remained
significant (p < .001) whereas the effect of marijuana use did not (p = .86). A plot of the
interaction showed that marijuana use was associated with a lower likelihood of condom use
for individuals high in risk expectancies, but not those low in expectancies (Figure 1). To
estimate the likelihood of condom use as a function of high versus low expectancies, we re-
estimated the model separately for individuals above and below the median for risk
expectancies. For adolescents with low expectancies, the likelihood of condom use at last
intercourse was not significantly different for those who reported marijuana use (27%) and
those who did not (Exp(B) = 1.22; 95% CI = .85 — 1.74; p = .29). For participants with high
expectancies, those who used marijuana at last sexual intercourse (31%) were about half as
likely to report having used a condom compared to those who did not use marijuana (Exp(B)
=.47,95% CI = .34 - .66; p < .001).

To evaluate whether other expectancy domains showed associations with event-level condom
use, the model was re-estimated by substituting main effect and interaction terms for risk
expectancies with those for enhancement and disinhibition expectancies. Enhancement
expectancies showed no direct or interactive effects on condom use (ps > .05). Disinhibition
expectancies had no direct association with condom use at Step 1 (B =-.08, SE=.09,p =.
38), but interacted with marijuana use to predict condom use at Step 3 (B =—.23, SE=.11,p
=.042). Examination of the interaction plot showed the same pattern as was evident for risk
expectancies. When the model was estimated separately among individuals above and below
the median score for disinhibition expectancies, there was no association of marijuana use with
condom use among participants with low expectancies (24% reported marijuana use; Exp(B)
=1.09, 95% CI = .76-1.55, p = .65). Among participants with high expectancies, those who
reported using marijuana (33%) were approximately half as likely to report using a condom
(Exp(B) = .55, 95% CI = .40 — .75) compared to those who did not.

associations of marijuana use and intentions with sexual risk outcomes

In prospective analyses, marijuana use, expectancies, dependence symptoms, and intentions
(assessed at 12 months) were examined in relation to sexual risk outcomes (assessed at 24-
months). These analyses were conducted to evaluate prospective associations of marijuana use
with sexual behavior, as well as prospective associations of marijuana-related sexual risk
intentions with behavioral outcomes. These analyses included 279 participants who provided
relevant data at 12 months and who reported sexual intercourse in the past 6 months at follow-
up. Outcomes included frequency of condom use, marijuana/alcohol use during sex, number
of sexual partners, and whether participants reported diagnosis of a sexually transmitted disease
(STD) at follow-up. Any marijuana use, frequency of use (among users), dependence
symptoms and marijuana problems at 12 months were each significantly predictive of
frequency of marijuana use during sex at 24 months. A higher number of dependence symptoms
and problems predicted lower condom use, and frequency of marijuana use predicted the
likelihood of a self-reported STD at follow-up (Table 4).

Prospective analyses also examined associations of 12-month intentions (for sex-related
marijuana use, marijuana-related condom use and general condom use) with a) frequency of
marijuana use during intercourse and b) frequency of condom use at 24 months. Results
indicated that 12-month intentions for marijuana use during sex significantly predicted
frequency of marijuana use during sex during the follow-up period (B (SE) = .47 (.06), p= .38,
p < .001). Also, marijuana-specific condom use intentions (B (SE) = .42 (.07), p=.33,p <.
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001) and general condom use intentions (B (SE) = .45 (.07), B= .33, p <.001) were significant
predictors of frequency of condom use at 24 months.

Mediation tests for marijuana-related expectancies, intentions and sexual risk behaviors

Additional analyses evaluated whether behavioral intentions mediated associations of
expectancies (assessed at 12 months) with risk outcomes at 24 months. Two mediation models
were tested. In the first model, intentions for marijuana-related sex were evaluated as mediating
the association of enhancement expectancies with frequency of marijuana use during sex. In
the second model, intentions for condom use during marijuana events were evaluated as
mediating the association of risk expectancies with frequency of condom use. Consistent with
health behavior models such as the Theory of Planned Behavior (Ajzen, 1991), we utilized
selected intentions items so that the measure of intentions and measure of behavior were
focused on the exact same behavior.

Each mediation model consisted of a two-part linear regression analysis in which a) intentions
were regressed on expectancies, and b) sexual risk outcomes were regressed on intentions while
controlling for expectancies. Following procedures outlined by Preacher and Hayes (2004),
Sobel tests were used to estimate the significance of the indirect effect, ab, which denotes the
product of coefficients of the paths from the independent variable to the mediator (a) and the
mediator to the outcome variable (b). Because ab typically shows non-normal distributions,
bootstrap resampling was used as an additional nonparametric approach for testing significance
of indirect effects (Preacher & Hayes, 2004); 95% confidence intervals for ab were estimated
using 1000 bootstrap resamples. Model 1 supported intentions as mediating the association of
enhancement expectancies with frequency of marijuana use during sex, with Sobel tests
indicating a significant indirect effect, ab = .085 (95% CI =.035 - .135), SE = .03, p =.001
(n = 323). The indirect effect for model 2 fell short of significance, ab =—.039 (95% CI = —.
079 -.002), SE = .02, p =.065 (n = 316). Using bootstrap resampling the estimates of these
effects were virtually identical. Thus, mediation analyses indicated that intentions partly
mediated the influence of marijuana-related sexual enhancement expectancies, but not
marijuana-related risk expectancies, on marijuana-related sexual risk outcomes.

Discussion

Health risks associated with marijuana use have not been studied extensively in comparison
to the literature on alcohol-related health outcomes (Cunningham, Bondy, & Walsh, 2000;
Hall & Babor, 2000). However, reported associations of marijuana use with sexual risk
behaviors or STD diagnoses, particularly in adolescent samples, suggest the possibility that
marijuana is an important cofactor for HIV/STD risk. This study evaluated global, situational
and event-level associations of marijuana use with sexual risk behaviors in a sample of high-
risk adolescents. Frequency of marijuana use and number of dependence symptoms each
predicted a higher frequency of marijuana use before sex and lower rates of condom use in
cross-sectional analyses. Prospective analyses spanning a one-year follow-up period showed
that a higher number of dependence symptoms predicted lower rates of condom use, while
higher frequency of use was associated with a higher likelihood of STD diagnoses. Event-level
analyses showed that marijuana use was associated with a significantly decreased likelihood
of condom use at last intercourse, whereas alcohol use was not. Overall, these findings provide
further evidence that marijuana use is a potentially important marker for HIV/STD risk among
high-risk youth.

Among the main goals of this study was to evaluate sex-related marijuana expectancies as a
cognitive factor that could be relevant for predicting marijuana use and related sexual risk
behaviors. A validated measure of sex-related alcohol expectancies (Dermen & Cooper,
1994a) showed good psychometric properties when adapted to assess marijuana expectancies
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in this sample. Evidence also suggested differential associations of expectancy subscales with
specific risk outcomes, providing preliminary evidence of discriminant validity in predicting
marijuana-related risk-taking. Stronger expectancies that marijuana facilitates sexual
enhancement predicted more frequent marijuana use (but not alcohol use) in sexual contexts,
whereas expectancies that marijuana leads to unsafe sex predicted a significantly lower
likelihood of condom use at last intercourse. Moreover, risk and disinhibition expectancies
interacted with marijuana use to predict condom use at the event level. This result parallels
findings concerning interactions of sex-related alcohol expectancies with alcohol use in
predicting event-level condom use (e.g., Bryan et al., 2007; Corbin & Fromme, 2000; Dermen,
Cooper, & Agocha, 1998). Therefore, sex-related marijuana expectancies appear relevant for
characterizing marijuana-related sexual risk behavior.

Behavioral intentions also showed significant associations with expectancies and risk
outcomes. To our knowledge, this is the first study to report on intentions for sexual risk and
protective behaviors specifically in the context of marijuana use. Intentions for marijuana use
in sexual situations were associated with enhancement expectancies and, in prospective
analyses, frequency of marijuana use during sex. Additionally, intentions for condom use
during marijuana-related sexual events were associated with risk expectancies and with
frequency of condom use at 24 months. Mediation tests showed that intentions to use marijuana
in sexual contexts accounted for a significant indirect effect of enhancement expectancies on
future marijuana use in sexual situations. These findings provide preliminary evidence that
sex-related expectancies may predict risk behavior through behavioral intentions, consistent
with social-cognitive thearies (Ajzen, 1991), and suggest a possible explanation for reported
associations of marijuana use with reduced condom use intentions (e.g., Brodbeck et al.,
2006).

Despite increasing evidence for covariation of marijuana use and sexual risk outcomes, it is
important to note that most studies have relied on global association analyses, which have
significant limitations in terms of inferring causal associations. The joint use of global,
situational and event-level approaches in the current study allowed a relatively more
comprehensive assessment than has been typical in most studies. In particular, event-level
assessments are an important adjunct to association analyses in that they can allow greater
precision in evaluating temporal associations of substance use with risk-taking. Notably,
analyses in this study and two others (Kingree et al., 2000; Kingree & Betz, 2003) converge
to support an event-level association of marijuana use with condom nonuse in high-risk
adolescents. Additionally, evidence for convergent findings across different survey methods
in the current study provides support for the possibility that marijuana use could show
consistent associations with HIV risk behavior in at-risk adolescents.

Although causal effects of marijuana on sexual risk-taking are possible, existing studies cannot
rule out the possibility that associations of marijuana and sexual behavior are attributable to
individual difference factors that correlate with both outcomes. The high co-occurrence of
sexual risk-taking and other externalizing behaviors among adjudicated adolescents (Bryan &
Stallings, 2002; Malow et al., 2006) is likely to partly reflect common biological and behavioral
vulnerability factors, for instance, those predisposing toward a general tendency for behavioral
disinhibition (c.f. Young et al., 2009). Further, trait characteristics related to disinhibition are
hypothesized to influence the acquisition and development of drug-related expectancies
(McCarthy, Kroll, & Smith, 2001; Simons et al., 2009). An implication is that future studies
evaluating marijuana and sexual risk behavior should examine the influence of individual
difference factors (e.g., behavioral disinhibition and related traits) as they relate to associations
among marijuana use, sexual risk and drug-related expectancies.
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Given the limitations of global and situational analyses, another important direction is to
incorporate approaches in which risk-taking behaviors are assessed following random
assignmentto active drug versus control conditions. This strategy has been fruitful in evaluating
effects of acute alcohol intoxication on theoretical antecedents of sexual risk behavior in
controlled settings (Hendershot & George, 2007; Maisto et al., 2002). Although experimental
studies of marijuana and risk-taking behavior are relatively few, acute administration of A°-
THC has been associated with increased risk-taking in decision-making tasks (Lane, Cherek,
Tcheremissine, Lieving, & Pietras, 2005; Lane, Yechiam, & Busemeyer, 2006). Furthermore,
functional imaging studies suggest that both chronic marijuana use and acute A%-THC
administration predict differences in regional cerebral blood flow during resting conditions, as
well as differential activation in functionally relevant regions during neurocognitive tasks
requiring attentional control and response inhibition (for reviews see Chang & Chronicle,
2007; Martin-Santos etal., 2010). Neurobiological mechanisms implicated in acute and chronic
effects of A°-THC on inhibitory control and decision-making are potentially relevant for
studying associations of marijuana with sexual decision-making.

Randomized studies could also be important for evaluating effects of marijuana expectancies
on risk-taking through manipulation of expectancy set. For example, increased risk-taking in
response to marijuana placebo would strengthen the argument that expectancies can steer
behavior. Consistent with this approach, a recent experimental study showed that implicit
marijuana primes influenced cognitive processing among individuals who had high baseline
expectancies that marijuana leads to cognitive impairment (Hicks, Pedersen, McCarthy, &
Friedman, 2009). Similarly, activation of alcohol expectancies by way of implicit primes or
placebo manipulations has led to increases in sexual interest (Friedman, McCarthy, Forster, &
Denzler, 2005; George et al., 2000) or decreases in safe sex behaviors (Maisto et al., 2002).
While the aforementioned studies of marijuana and risk-taking (e.g., Lane et al., 2005) did not
manipulate expectancy set, the recent adaptation of the balanced placebo design in marijuana
administration paradigms (Metrik et al., 2009) suggests that such studies will be possible.

There have been few published intervention trials that target both sexual risk behavior and
substance use in non-treatment seeking samples (Bryan, Schmiege, & Broaddus, 2009).
Interventions explicitly targeting marijuana-related sexual risk and have not, to our knowledge,
been reported. However, this study and others with adjudicated youth (Kingree & Betz,
2003; Malow etal., 2001; Teplinetal., 2003) offer convergent evidence that, relative to alcohol,
marijuana is potentially more prevalent and more predictive of condom non-use at the event
level. While these findings have yet to be widely replicated, they offer a provisional rationale
for the inclusion of marijuana-specific content in HIV/STD risk reduction interventions for
high-risk youth. Given the feasibility of incorporating alcohol-specific sexual risk content in
theory-based HIV/STD interventions for juvenile offenders (Bryan, et al., 2009; Schmiege et
al., 2009), incorporating marijuana content in similar trials represents a possible next step. The
present findings further suggest that interventions could benefit from including content on sex-
related marijuana expectancies or by targeting individuals with stronger expectancies.

The current findings should be taken in context with the limitations of this study. A limitation
of the event-level analyses was the focus on a single sexual event, whereas assessment of
multiple sexual events can facilitate within-subjects analyses (e.g., Weinhardt & Carey,
2000). Thus, future studies would benefit from multiple-event assessments. Our examination
of sex-related marijuana expectancies presumed that these expectancies operate similarly to
sex-related alcohol expectancies. Although an alcohol expectancy measure showed stable
psychometric properties and predictive validity when adapted for marijuana in this study, the
extent to which sexuality-specific expectancy domains for alcohol and marijuana coincide is
unknown. Future studies could use qualitative methods to identify sex-related marijuana
expectancy domains that might not be reflected by the measure used in this study. Although
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our focus on a highly vulnerable population engaging in high rates of marijuana use and risky
sexual behavior is important, there are some limitations to this approach. First, it is not clear
that our findings regarding the associations of marijuana use and sexual risk would generalize
to other adolescents. Second, this is a sample of supervised adolescents in that they were on
probation for at least some portion of the time during the study, which could have influenced
their substance use (Feldstein Ewing, Schmiege, & Bryan, 2010). Therefore, patterns of
substance use reported by participants could differ from patterns of use in other contexts.
Another possible limitation concerns the use of ordinal measures, as opposed to frequency
counts, for assessing substance use. Advantages of this study include the use of a large, racially
diverse sample, the incorporation of cross-sectional and prospective data, and the examination
of marijuana variables with sexual risk variables at multiple levels of analysis. Additionally,
we evaluated specific behaviors (e.g., condom nonuse; marijuana use prior to sex; number of
sexual partners) that might partly account for associations of marijuana use with STD risk.

The current findings extend prior research by examining associations of marijuana use and
sex-related marijuana expectancies with HIV/STD risk behavior in a sizable sample of
adjudicated youth. The results of this study converge with prior reports suggesting that
marijuana use is a likely marker for HIV/STD risk, particularly in high-risk adolescent
populations. The present findings further suggest that associations of marijuana use and sexual
risk behavior can be moderated by individual difference variables, including marijuana
expectancies. Broader dispositional factors, including those related to behavioral disinhibition,
could also be relevant for characterizing these associations. The use of methodological
approaches that account for possible confounds related to individual difference variables will
be important for addressing the possibility of causal associations of marijuana with sexual risk
outcomes in future studies.
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Figure 1.

Confirmatory factor model of sex-related marijuana expectancies.
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Figure 2.
Estimated likelihood of condom use at last intercourse as a function of event-level marijuana
use and sex-related marijuana expectancies
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