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Abstract
Background: Individuals with social anxiety disorder (SAD) appear particularly vulnerable to
marijuana-related problems. Yet, mechanisms underlying this association are unclear.

Methods: This study examined the role of marijuana effect expectancies in the relation between
SAD and marijuana problems among 107 marijuana users (43.0% female), 26.2% of whom met
Diagnostic and Statistical Manual for Mental Disorders—Fourth Edition criteria for SAD. Anxiety
and mood disorders were determined during clinical interviews using the Anxiety Disorders
Interview Schedule—IV-L (ADIS-IV).

Results: Analyses (including sex, marijuana use frequency, major depressive disorder, and other
anxiety disorders) suggest that SAD was the only disorder significantly associated with past 3-month
marijuana problems. Compared to those without SAD, individuals with SAD were more likely to
endorse the following marijuana expectancies: cognitive/behavioral impairment and global negative
expectancies. Importantly, these expectancies mediated the relations between SAD status and
marijuana problems.

Conclusions: These data support the contention that SAD is uniquely related to marijuana
problems and provide insight into mechanisms underlying this vulnerability.
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INTRODUCTION
Individuals with social anxiety disorder (SAD) suffer not only from the distress and impairment
related to their disorder, but from a wide range of associated problems.[1-4] Recently,
researchers have identified that individuals with SAD appear particularly vulnerable to
marijuana-related problems. To illustrate, data from the National Comorbidity Study suggest
that individuals with SAD are 7 times more likely to experience marijuana dependence relative
to the general population[5] and undergraduates with higher social anxiety appear to be
particularly vulnerable to marijuana problems and symptoms of marijuana use disorder
(MUD).[6-9] In a longitudinal investigation, adolescents with SAD were nearly 5 times more
likely to develop marijuana dependence as young adults compared to adolescents without SAD.
[10] This relation remained even after controlling for a wide array of relevant Axis I
psychopathology (other anxiety disorders, depression, and externalizing disorders). No other
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mood or anxiety disorder remained significantly related to subsequent marijuana dependence,
suggesting that SAD may serve as an important risk factor for marijuana problems.

The high rate of marijuana-related problems among those with SAD is not trivial given that
many marijuana-related problems are quite serious. To illustrate, smoking marijuana has been
found to have a larger effect on respiratory function than tobacco,[11,12] including cellular
changes that may serve as a risk factor for cancer.[13,14] Driving under the influence of
marijuana is linked to greater accident risk[15] and marijuana use is prospectively related to
academic underachievement.[16] In fact, approximately 28% current marijuana users in the
US exhibit marijuana-related problems significant enough to warrant a diagnosis of MUD.
[17]

Despite the emerging evidence of a SAD–marijuana problems link, we know of no studies that
have examined the mechanisms underlying the high rates of marijuana problems among those
with SAD. One promising area is that of marijuana effect expectancies, or expectations
regarding the effects of marijuana. Expectations about the effects of substances are thought to
be important predictors of substance use.[18] In fact, alcohol outcome expectancies serve as a
consistently strong predictor of problematic alcohol use.[19] Although much less empirical
work has examined marijuana effect expectancies, accumulating data suggest that different
marijuana expectancies are related to different patterns of marijuana use. To illustrate, among
undergraduates, expecting positive marijuana effects has been linked to greater frequency of
marijuana use, whereas expecting negative marijuana effects was negatively correlated with
marijuana use frequency.[20] In a sample composed of male patients in an in-patient substance
abuse treatment facility, marijuana users were more likely to endorse tension-reduction/
relaxation expectancies than past or nonusers.[21]

We know of only one study examining the role of marijuana expectancies in the relations
between social anxiety and marijuana problems.[7] In this nonclinical sample, higher levels of
social anxiety were unexpectedly negatively related to tension-reduction and social facilitation
expectancies. In other words, those with higher social anxiety did not expect marijuana use to
result in reduction of negative affect more so than those with low social anxiety. Among
marijuana users, higher levels of social anxiety were positively related to cognitive and
behavioral impairment and global negative expectancies and these expectancies mediated the
social anxiety-marijuana problems link. This finding suggests that socially anxious marijuana
users are more likely to expect negative consequences (e.g., behavioral impairment) from using
marijuana. In the discussion, it was posited that perhaps individuals with higher social anxiety
use marijuana because they want marijuana to impair cognitive processes (e.g., slow down
rapid, anxious thoughts). Alternatively, socially anxious individuals may use marijuana to self-
handicap in social situations. Consistent with the self-handicapping theory of substance use,
[22] socially anxious individuals may use marijuana because they believe that others will
attribute any deficits in social functioning to the effects of marijuana and not to the individual.

Although certainly feasible interpretations of these data, it may also be the case that these
unexpected findings were due to methodological issues. First, the prior study used a continuous
measure of social anxiety rather than examination of individuals meeting Diagnostic and
Statistical Manual for Mental Disorders—Fourth Edition (DSM-IV) criteria for SAD. Second,
the prior study did not control for variables related to both social anxiety and marijuana effect
expectancies, which could at least partially account for observed relations. For instance, sex,
frequency of marijuana use, and the cooccurrence of depression or other anxiety disorders
could have an impact given their relations to social anxiety and/or marijuana effect
expectancies.[1,20,23] Thus, replication would strengthen the confidence in these findings,
particularly if this replication occurred among individuals with SAD and if analyses controlled
for these relevant variables.

Buckner and Schmidt Page 2

Depress Anxiety. Author manuscript; available in PMC 2009 November 5.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



The present investigation was composed of three interrelated research aims focused on
elucidating the relations between SAD, marijuana-related problems, and marijuana effect
expectancies. First, we sought to replicate the finding that SAD is related to marijuana problems
even after controlling for sex, major depressive disorder (MDD), and other anxiety disorders.
[10] Second, given that only one known study has investigated the relations between social
anxiety and marijuana effect expectancies,[7] this study sought to replicate the finding that
social anxiety is related to cognitive/behavioral impairment and global negative expectancies
and to extend prior work (which used a nonclinical sample) by examining these relations among
individuals meeting DSM-IV criteria for SAD. We further extended prior work by examining
these relations after controlling for sex, marijuana use frequency, MDD, and other anxiety
disorders. Given that these variables tend to be related to SAD and/or marijuana problems,[1,
20,23] it is important to rule out the possibility that observed relationships between SAD and
marijuana problems are not simply due to these relevant variables. Third, we tested whether
SAD-related expectancies mediated the relation between SAD and marijuana problems. We
extended the original study by conducting a very stringent test of mediation that included
variables relevant to SAD and marijuana problems (sex, marijuana use frequency, MDD, and
other anxiety disorders). These relations were examined in an undergraduate sample, given
research suggesting that this group is particularly vulnerable to marijuana problems. For
instance, nearly one-fourth of the current marijuana-using undergraduates met criteria for an
MUD, with the majority of frequent users reporting significant marijuana-related problems.
[24]

METHODS
PARTICIPANTS

The present sample consisted of 107 (43.0% female) undergraduates recruited through
introductory psychology courses. Participants were invited to participate based on their
responses on a mass screening during which they completed the Social Interaction Anxiety
Scale (SIAS)[25] and a question assessing past 3-month marijuana use. All participants who
endorsed past 3-month marijuana use were invited to participate. To promote the recruitment
of participants with SAD, we oversampled for those participants scoring at or above the clinical
cut-score on the SIAS.[26]

Although 110 students were interviewed, three denied lifetime marijuana use and were
excluded from the study. Participants were at least 18 years of age (range = 18–22, M = 19.13,
SD = 1.07). The racial and ethnic composition of the sample was as follows: 1.9% African
American or Black, 0.9% American Indian, 1.9% Asian, 84.1% Caucasian or White, 4.7%
Hispanic/Latino, 5.6% mixed race/ethnicity, and 0.9% “other.” See Table 1 for additional
demographic information.

MEASURES
Anxiety Disorders Interview Schedule—IV-L (ADIS-IV)[27]—The ADIS, a structured
diagnostic interview, was used to provide the detailed coverage of the current DSM-IV anxiety
and mood disorders. The ADIS-IV-L has been shown to be a reliable and valid measure of
DSM-IV mood and anxiety disorders.[28] Interviews were conducted by trained clinical
graduate students under the supervision of a licensed clinical psychologist (N. B. S.). In the
case of comorbidity, primary diagnoses were determined by therapists ascertaining the most
functionally disabling and/or distressing disorder at baseline. ADISs were reviewed during
weekly team meetings with the licensed clinical psychologist. Teams used all available data,
including videotapes of the clinical interviews. A consensus of team members was required to
confirm the diagnoses. Percent agreement on diagnoses between clinical interviewers in our
laboratory using the ADIS has been found to be over 80%.[29]
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Marijuana Use Form (MUF)—The MUF is a self-report instrument that assesses marijuana
use.[6] Participants reported whether they have ever used marijuana, the date of last marijuana
use, and the usual frequency of marijuana use (lifetime and past month). Lifetime frequency
was assessed using a 0–6 rating scale (0 = never, 3 = once or twice per month, and 6 = once
or more every day). Past-month frequency was assessed using a 0–9 rating scale (0 = once per
month or less, 5 = 5–6 times per month, and 9 = at least 21 times per week). This questionnaire
has been used to successfully assess marijuana use behaviors.[6,7]

Marijuana Problems Scale (MPS)—The MPS is a 19-item list of negative social,
occupational, physical, and personal consequences associated with marijuana use in the past
90 days.[30] Examples of problems assessed include: (1) problems between you and your
partner, (2) miss days at work or miss classes, (3) financial difficulties, (4) lower productivity,
and (5) feel bad about your use. Participants rate marijuana use problems on a 0–2 scale (0 =
no problem, 1 = minor problem, and 2 = serious problem). This measure has demonstrated
good reliability.[7,31,32] In the present sample, scores ranged from 0.00 to 28.00 (M = 4.63,
SD = 4.74).

Marijuana Expectancies Questionnaire (MEEQ)—The MEEQ is a 48-item list of
expectations regarding marijuana use.[33] The questionnaire was developed to be used by those
with and without experience using marijuana. The scale is composed of six subscales: cognitive
and behavioral impairment, relaxation and tension reduction, social and sexual facilitation,
perceptual and cognitive enhancement, global negative effects, and craving and negative
effects. Participants rate each item from 1–5 (1 = strongly disagree, 3 = uncertain, and 5 =
strongly agree). These subscales have demonstrated adequate reliability.[7,33,34]

PROCEDURES
The study was approved by the university's institutional review board prior to data collection.
On the day of their appointment, participants met a clinical interviewer individually, who
obtained informed consent and administered the ADIS. ADIS interviews were videotaped to
allow for review of diagnoses with a licensed clinical psychologist (N. B. S.). Eligible
participants then completed the self-report measures in our laboratory using
surveymonkey.com, a secure on-line data collection web site. Upon completion of the study,
participants were debriefed and awarded research credit for their participation.

RESULTS
In the present sample, 26.2% met criteria for SAD, 96.2% reported past-month marijuana use,
78.3% reported at least weekly use, and 32.1% indicated daily use. Age of first marijuana use
ranged from 12 to 20 (M = 15.4, SD = 1.77). Participants reported an average lifetime MUF
score of 4.00 (SD = 1.22), indicating an average lifetime usage in the 1–4 times per week range.
In regard to past-month use, participants reported an average MUF score of 5.24 (SD = 2.80),
suggesting an average past-month usage in the 3–4 times per week range.

A hierarchical linear regression analysis was conducted to examine the unique relation between
SAD and marijuana problems after accounting for sex, marijuana use frequency, and other
disorders. The dependent variable was marijuana problems and predictor variables were
divided into three steps in the hierarchy: (1) sex and marijuana use frequency were entered into
the first step, (2) MDD, generalized anxiety disorder, obsessive–compulsive disorder, panic
disorder, specific phobia, and SAD were entered in the second step, and (3) SAD status was
entered in the third step. This strategy ensures that observed effects for SAD at step 3 cannot
be attributed to shared variance with the variables in step 1 or 2.[35] It is important to note that
in hierarchical linear regression models, the final step is composed not only of the variable or
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variables entered at that step, but all variables included in lower steps in the hierarchy. As
evidenced in Table 2, analyses suggest that SAD was the only disorder to remain related to
marijuana problems.

To examine the relations between SAD status and marijuana effect expectancies, a multivariate
analysis of covariance was conducted in which SAD status was the independent variable and
MEEQ scales were dependent variables. Sex, marijuana use frequency,1 and other disorders
were entered as covariates. As evidenced in Table 3, SAD was significantly, positively related
to cognitive and behavioral impairment expectancies and global negative expectancies. There
was a trend for SAD to also be positively related to craving and physical effect expectancies.

The mediational roles of relevant MEEQ scores in regard to the relation between SAD status
and marijuana use problems were examined using the strategy outlined by Kenny et al.[36] To
provide a stringent test, all covariates (sex, marijuana frequency, and other disorders) were
retained in each step of these analyses. The first requirement for mediation is a significant
association between the predictor variable (SAD) and the criterion (marijuana problems) (see
Table 2). The second requirement for testing mediation requires establishing a relation between
the predictor and the proposed mediator (i.e., marijuana expectancy). Given that cognitive/
behavioral impairment and negative expectancies were the only expectancies significantly
correlated with SAD (Table 3), these were the only MEEQ scales tested. To satisfy requirement
three, the proposed mediator must be associated with the criterion after controlling for the
effects of the predictor. Cognitive/behavioral impairment (β = .55, P<.001) and negative
expectancies (β = .53, P<.001) were both related to marijuana problems after controlling for
sex, marijuana frequency, MDD, and the anxiety disorders (including SAD).

The final requirement involves evaluating the relation between the predictor and the criterion
when the variance accounted for by the proposed mediator has been removed. Traditionally,
when this equation yields a nonsignificant effect for the predictor, mediation is thought to have
occurred. In this sample, SAD was no longer significantly related to marijuana problems after
controlling for cognitive/behavioral impairment (β = .08, P = .41) and global negative (β = .
11, P = .23). Sobel tests confirmed that cognitive/behavioral impairment (z = 2.11, P = .03)
and global negative (z = 2.13, P = .03) expectancies mediated the relation between SAD and
marijuana problems.

DISCUSSION
This study adds to the growing body of literature indicating that social anxiety and SAD are
related to marijuana use problems[6-10] and contributes to our understanding of these
relationships in several ways. Specifically, this study replicated prior findings suggesting that
SAD is related to marijuana problems above and beyond sex differences in SAD and variance
accounted for by co-occurring depression or other anxiety disorders.[10] This study also
replicated in a clinical sample of participants with SAD the finding that social anxiety appears
related to cognitive/behavioral impairment and global negative expectancies[7] and further
extended prior work by delineating that these relations do not appear attributable to other factors
related to social anxiety and/or marijuana use problems (frequency of marijuana use,
depression, sex, and other anxiety disorders). Importantly, endorsement of these expectancies
may at least partially explain marijuana problems among those with SAD.

The results of our hierarchical linear analyses in which SAD emerged as the only depressive
or anxiety disorder related to marijuana problems support prior work in this area.[10] This
finding is not trivial, as it may have important implications for the current theoretical models

1Analyses were repeated without marijuana frequency in the models and a similar pattern of findings was obtained.
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of problematic marijuana use. For instance, a variety of substance use models including the
tension-reduction model,[37] motivational models,[38] and stress-dampening models[39]
posit that the use of substances to manage negative affect increases the risk of substance-related
problems. In other words, these models propose that negative affect is a risk for problematic
substance use. However, our data, in conjunction with prior work,[10] suggest that it may not
be negative affect generally that increases the risk of problematic marijuana use, given the
weak association between marijuana problems and depression and other anxiety disorders in
this and one other sample.[10] Rather, it may be that specific types of negative affect are
associated with marijuana problems, among which SAD appears to be one. Further work is
necessary to determine whether substance use prevention interventions that target individuals
with these specific types of high-risk negative affect may be useful in preventing the
development of subsequent marijuana problems.

Interestingly, SAD was associated with cognitive/behavioral impairment and global negative
expectancies and these expectancies mediated the SAD–marijuana problems relation. It is
noteworthy that this finding replicated these specific meditation effects found in a nonclinical
sample.[7] However, this study built upon the initial study by examining these relations in a
sample of those with SAD diagnoses as well as controlling for relevant variables that could
have accounted for effects found in the initial study (e.g., sex, marijuana use frequency,
depression, and other anxiety disorders). As discussed in the initial study,[7] there are several
possible interpretations of this finding. First, it may be that cognitive and/or behavioral
impairment is actually desirable by at least some with social anxiety given that this subscale
is composed of items such as Marijuana slows thinking and actions; Marijuana alters my
personality; Marijuana makes reaction times slower. It may be that some individuals with SAD
use marijuana because they want marijuana to slow their anxiety-induced racing thoughts, to
change their personality into one less likely to receive negative evaluation, and/or so things
around them seem less real (which may make them less anxiety-provoking). Unfortunately,
the MEEQ does not assess the desirability of particular marijuana expectancies and future work
is necessary to test this hypothesis.

An alternate interpretation lies in the self-handicapping theory of substance use.[22] It may be
that because socially anxious individuals expect marijuana to produce cognitive and/or
behavioral impairment, they assume that others expect marijuana to produce these effects as
well. They may therefore use marijuana because they believe others will attribute inappropriate
or embarrassing behaviors to the effects of marijuana, not to a flaw in their personality. There
is good reason to believe that marijuana users with SAD may be particularly vulnerable to self-
handicapping. For instance, social anxiety has been linked to self-handicapping behaviors and
it is thought that such self-handicapping may serve as an impression management strategy.
[40,41] Marijuana use may be another way socially anxious individuals self-handicap in an
effort to manage how others view/judge them. However, given that the MEEQ assesses “what
you think about marijuana, regardless of what other people might think,” future work is also
necessary to determine whether socially anxious individuals believe that others will judge them
less negatively when under the influence of marijuana.

Consistent with prior work,[7] SAD was not related to tension-reduction/relaxation marijuana
expectancies among marijuana users. This seemingly unexpected finding is less unexpected
when considered in light of the social anxiety–alcohol literature. Although some prior studies
have found social anxiety to be linked to general tension-reduction alcohol expectancies,[42,
43] these expectancies have not been found to moderate or mediate the relation between social
anxiety and alcohol use.[44] Rather, the expectation that alcohol use will reduce anxiety in
social situations is related to greater alcohol consumption among those with higher social
anxiety.[45] Future work examining situational specificity of marijuana expectancies could
similarly elucidate the role of tension-reduction marijuana expectancies in social anxiety.
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That marijuana users do not endorse tension-reduction marijuana expectancies seems contrary
to prior work in which higher social anxiety was related to greater coping motives for marijuana
use (i.e., using marijuana to cope with negative affect).[6] Yet, although coping motives may
be related to tension-reduction expectancies, there are meaningful differences. First,
expectancies are anticipated effects of marijuana, whereas motives are reasons for using. Thus,
it is conceivable that individuals with social anxiety report that they use marijuana to manage
negative affect (i.e., endorse coping motives) although they do not really expect it to help them
relax or feel calm (i.e., do not endorse tension-reduction expectancies). Second, examination
of the items on the marijuana motives measures (MMM)[46] and the tension-reduction subscale
of the MEEQ suggests that these measures may actually tap slightly different constructs. The
MMM coping motives scale is composed of the following items: I use marijuana to forget my
worries, because it helps me when I feel depressed or nervous, to cheer me up when I am in a
bad mood, because I feel more self-confident and sure of myself, and to forget about my
problems. The MEEQ tension-reduction subscale is composed of the following items: I get a
sense of relaxation from smoking marijuana, Smoking marijuana makes me less tense or
relieves anxiety, it helps me to unwind, Marijuana makes me carefree and I do not care about
my problems as much, When I smoke marijuana I do not feel insecure, I am not concerned
about how others evaluate me when I am on marijuana, Marijuana makes it easier to escape
from problems and responsibilities, Marijuana makes me calm, and I am more relaxed in social
situations if I've been smoking marijuana. The MMM does not ask specifically about using
marijuana to manage negative affect while in social situations, whereas the MEEQ scale is
composed of several items concerning evaluations from others, social situations, etc. Thus, it
may be that individuals with social anxiety use marijuana to manage negative affect alone (i.e.,
before or after a social situation or even to avoid a social situation), but do not expect marijuana
to help manage anxiety in the presence of others. Future work is clearly necessary to test this
hypothesis.

This study has a number of limitations that suggest the need for further work in this area. First,
given the cross-sectional nature of these analyses, we cannot delineate whether cognitive/
behavioral impairment expectancies occur prior to marijuana problems. Prospective work
examining the temporal relations between SAD onset, marijuana expectancy development, and
marijuana problems will serve as an important next step in this area. Second, self-report
measures are vulnerable to biases (e.g., social desirability, memory bias) and replication using
a multi-method, multi-informant approach is warranted. Third, this study examined
undergraduate students. Although our data are thereby generalized to groups particularly
vulnerable to marijuana-related impairment (i.e., young adults, college students),[17,24] future
study is needed to examine whether the observed relations generalize to other marijuana-using
populations (e.g., adolescents, older adults, young adults who do not attend university).

This study serves as an important step toward the delineation of mechanisms that may
contribute to the high rates of co-occurrence between SAD and marijuana-related impairment.
Our data suggest that the expectation that marijuana use will result in cognitive and behavioral
impairment plays an important role in the co-occurrence of SAD and marijuana problems.
Future prospective work is necessary, however, to delineate the temporal relations between
SAD, marijuana problems, and marijuana expectancies to fully understand the nature of these
relations. Further, additional research is necessary to continue to demarcate why some
individuals with SAD abuse marijuana whereas others do not. Such work will have important
implications for the prevention and treatment of this high-risk population.
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