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Abstract

Objective—This study examined mean level differences in marijuana expectancies and the
differential associations between expectancies and marijuana use for individuals with and without
a history of Attention-Deficit/Hyperactivity Disorder (ADHD)

Background—Substance use expectancies are a widely studied risk factor for alcohol and other
drug use. The relations between marijuana use expectancies and self-reported marijuana use have
not been examined in young adults with ADHD, a population shown to be at risk for marijuana
use.

Method—~Participants were 306 (190 ADHD and 116 nonADHD) young adults (M age = 20.06,
D = 2.03) from the Pittsburgh ADHD Longitudinal Study (PALS) who provided data about
marijuana use and marijuana use expectancies.

Results—Individuals in the ADHD group reported lower levels of social enhancement, tension
reduction, and cognitive and behavioral impairment expectancies compared to individuals in the
nonADHD group. Positive and negative marijuana use expectancies were associated with
marijuana use frequency in the whole sample and statistically significant ADHD group by
expectancy interactions were found. Sexual enhancement expectancies were more strongly
associated with marijuana use frequency among individuals with ADHD histories while cognitive
behavioral impairment expectancies were more strongly associated with marijuana use frequency
among individuals without ADHD.

Conclusions—Marijuana use expectancies may be acquired, and operate differently, for
individuals with and without ADHD histories. Although future research is needed to test this
speculation, these differences may be associated with ADHD-related difficulties in higher order
cognitive processes that affect the encoding and utilization of expectations regarding marijuana’s
effects.
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Introduction

Marijuana is the most frequently used illicit substance among individuals 12 and older
(Substance Abuse and Mental Health Services Administration [SAMHSA], 2013) with use
being most prevalent among individuals between the ages of 18-30 (American Psychiatric
Association [APA], 2013). Marijuana use is not without consequence and may progress to a
recognized substance use disorder (APA, 2013). In the United States it is estimated that 4.3
million people 12 or older meet criteria for a past year cannabis use disorder (CUD;
SAMHSA, 2013). As such, there is a need to examine the factors that increase the risk for
frequent and impairing marijuana use. The current study focuses on an increasingly studied
risk factor for marijuana use, marijuana use expectancies, in a population at risk for
experiencing marijuana use problems: individuals with a history of Attention-Deficit/
Hyperactivity Disorder (ADHD).

ADHD and Marijuana Use

Prospective longitudinal studies have shown that a diagnosis of ADHD in childhood
increases the risk for later substance use and substance use disorders including adolescent/
young adult marijuana use (Barkley, Fischer, Edelbrock, & Smallish, 1990; Harty, lvanov,
Newcorn, & Halperin, 2011; Molina et al., 2013; Molina & Pelham, 2003) and CUD
(Elkins, McGue, & lacono, 2007; Molina et al., 2013). Results of a recent meta-analysis
(Lee, Humphreys, Flory, Liu, & Glass, 2011) revealed that, compared to their nonADHD
peers, individuals diagnosed with ADHD in childhood were approximately three times more
likely to have reported ever using marijuana and 1.5 times more likely to have met criteria
for a CUD. Relatively little research with this population has examined risk factors for
marijuana use and CUD beyond ADHD symptom severity (Elkins et al., 2007), symptom
persistence (Molina & Pelham, 2003), and co-occurring externalizing disorders such as
Conduct Disorder (CD; Barkley et al., 1990; Biederman et al., 2008; Elkins et al., 2007;
Harty et al., 2011). Moving beyond this descriptive research to examine the motivational
and cognitive processes that may differ for individuals with ADHD is an important next step
in understanding why such individuals may be at increased risk for experiencing marijuana
use problems.

Substance Use Expectancies

Substance use expectancies are frequently studied cognitive risk factors that are understood
as the anticipatory cognitions regarding the perceived outcome(s) of use. Although much of
this work has been conducted with reference to alcohol use (for review see: Del Boca,
Darkes, Goldman, & Smith, 2002; Goldman, 2002), there is a growing body of literature
documenting associations between marijuana use expectancies, both positive and negative,
and various marijuana-related outcomes. Among community and college populations,
positive marijuana use expectancies have been associated with marijuana initiation

Subst Use Misuse. Author manuscript; available in PMC 2016 November 07.



1duosnuen Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Harty et al.

Page 3

(Malmberg et al., 2012) and frequency and severity of use (Hayaki et al., 2010). On the
other hand, negative expectancies have been shown to be elevated among non-users (Schafer
& Brown, 1991; Willner, 2001) and may operate as a protective factor (Kristjansson,
Agrawal, Lynskey, & Chassin, 2012).

A large body of research has conceptualized expectancies as proximal mediators of distal
risk factors such as family history of substance use disorder and personality vulnerability.
Previous studies have shown that substance use expectancies partially account for the
association between established risk factors (e.g.,family history of alcohol use disorders
(Conway, Swendsen, & Merikangas, 2003; Sher, Walitzer, Wood, & Brent, 1991); sensation
seeking (Kalichman, Weinhardt, DiFonzo, Austin, & Luke, 2002); behavioral dysregulation
(Barnow et al., 2004) and substance use. For example, Barnow and colleagues reported that
adolescents with externalizing behaviors reported more positive alcohol expectancies which
in turn predicted alcohol quantity/frequency one year later (Barnow et al., 2004). Given
these findings, adolescents with ADHD histories should theoretically be at risk of forming
expectancies that are more positive, and less negative, than those reported by adolescents
without ADHD histories. We test this hypothesis in the current study.

Research has also focused on the relation between expectancies and substance use being
constrained or enhanced for certain individuals or under certain conditions. One recent
example of this type of thinking is reflected in the dual process model of alcohol cognition
(Stacy & Wiers, 2010) that identifies two cognitive systems: a rational, explicit system and
an automatic, implicit system. Research has shown that for individuals with higher order
cognitive processing deficits, implicit associations about alcohol are more strongly related to
alcohol use behavior than explicit cognitions (Thush et al., 2008). Previous studies have
repeatedly demonstrated that deficits in executive functions are frequently seen among
individuals diagnosed with ADHD (for review see: Nigg, 2013). As such, individuals with
ADHD may rely more on implicit cognitive processes and less on explicit substance use
cognitions; an attenuated association between explicit expectancies and substance use may
result. This hypothesis, however, has yet to be tested for explicit expectancies which are a
mainstay of the literature on cognitive factors that contribute to substance use.

Substance Use Expectancies and ADHD

Few studies have specifically examined substance use expectancies among individuals with
ADHD. Additionally, these studies have only examined alcohol use expectancies, and
results have been inconsistent. For example, in a study of alcohol expectancies among
college students, Dattilo, Murphy, Van Eck, and Flory (2013) found that ADHD symptoms
moderated the relationship between positive alcohol-related expectancies and alcohol use
problems. For students with higher ADHD symptom scores, positive expectancies were
more strongly associated with alcohol use. However, ADHD symptoms were self-reported
and may have tapped different and potentially milder vulnerabilities from those usually
studied in individuals diagnosed in childhood (Barkley, Murphy, & Fischer, 2008). Poor
insight is a well-established characteristic of many individuals with ADHD (Hoza, Pelham,
Owens, & Pillow, 2002). Recent work from our group (Pedersen, Harty, Pelham, Gnagy, &
Molina, 2014) found a pattern of results opposite to the Dattilo findings. Adolescents with a
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documented history of ADHD in childhood had lower levels of both positive and negative
alcohol expectancies compared to individuals without ADHD and, consistent with the dual
process model of alcohol cognition (Stacy & Wiers, 2010), negative alcohol expectancies
were less related to alcohol use for individuals with, compared to individuals without,
ADHD. Given the relative paucity of research and the equivocal nature of the findings thus
far, further research is needed that utilizes samples well-characterized in their ADHD
histories, and that extends the substance of interest beyond alcohol to include the most
widely used illicit drug: marijuana.

Purpose of the current study

The current study sought to examine, for the first time, explicit marijuana use expectancies
reported by young adults with and without well-documented ADHD histories. In a sample
comprehensively assessed as children and followed to adulthood, we tested whether
marijuana expectancies differed for young adults with, and without, ADHD histories, and
whether the expectancy-marijuana use association was significantly attenuated in the ADHD

group.

Materials and Methods

Participants

Individuals with ADHD—AGdults with ADHD histories were diagnosed in childhood with
DSM-I11-R or DSM-IV ADHD at the ADD Clinic, Western Psychiatric Institute and Clinic,
in Pittsburgh, PA between 1987 and 1996. Average age at initial evaluation was 9.40 years
old (SD = 2.27 years, range = 5.0-16.92). Ninety percent of children were diagnosed in their
elementary school-aged years (ages 5-12). Participants were selected for longitudinal
follow-up due to their diagnosis of ADHD and participation in a summer treatment program
for children with ADHD.

Diagnostic information for individuals with ADHD was collected in childhood using
standardized parent and teacher DSM-I11-R and DSM-IV symptom rating scales (DBD;
Pelham, Gnagy, Greenslade, & Milich, 1992) and a standardized semi-structured diagnostic
interview administered to parents by a Ph.D. level clinician. Two Ph.D. level clinicians
independently reviewed all ratings and interviews to confirm DSM diagnoses and when
disagreement occurred, a third clinician reviewed the file and the majority decision was
used. Exclusion criteria for follow-up was assessed in childhood and included a full-scale 1Q
< 80, a history of seizures or other neurological problems, and/or a history of pervasive
developmental disorder, schizophrenia, or other psychotic disorders.

Of those eligible for follow-up in the Pittsburgh ADHD Longitudinal Study (PALS; n =
516), 70.5% (n = 364) participated (M = 8.35 years after childhood diagnosis, S.D. = 2.79).
A minority could not be located (n = 23); 129 refused or failed to participate. Participating
individuals were compared with nonparticipating individuals with ADHD on demographic
and diagnostic variables collected in childhood. Only one of 14 comparisons was
statistically significant at the p < .05 significance level. Participants had a slightly lower
average CD symptom rating as indicated by a composite of parent and teacher ratings
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(participants M = .43, non-participants M = .53, Cohen’s d = .30). At the first PALS follow-
up interview, which occurred on a rolling basis between 1999 and 2003, mean age was
17.75 yrs, S.D. = 3.39 years, range = 11 to 25 (three subjects were 26-28 years old).

NonADHD comparison group—Individuals without ADHD were recruited into the
PALS at the same time as individuals diagnosed with ADHD were re-contacted to enroll in
the follow-up study. NonADHD comparison participants were recruited on a rolling basis to
ensure demographic similarity to the individuals with ADHD as a group. They were
recruited from the greater Pittsburgh area from several sources including pediatric practices
serving patients from diverse socioeconomic backgrounds (40.8%), advertisements in local
newspapers and the university hospital staff newsletter (27.5%), local universities and
colleges (20.8%), and other methods (10.9%) such as Pittsburgh Public Schools and word of
mouth. Individuals who met DSM-I1I-R criteria for ADHD (presence of 8 or more
symptoms reported by either the parent or young adult), currently or historically, were
excluded. NonADHD comparison participants with subthreshold ADHD symptomatology,
or with other psychiatric disorders, were retained. There were no statistically significant
differences between the 364 individuals with ADHD histories and 240 nonADHD
comparison participants on age, sex, ethnicity/race, and highest parent education.

Subsample for the current study—For the current study, data were selected for
individuals ages 18 and older at the first PALS follow-up interview, resulting in 306
participants (190 ADHD and 116 nonADHD) with a mean age of 20.6 years old (SD = 2.03,
range = 18-28). As shown in Table 1, there were no statistically significant differences
between individuals with and without childhood ADHD on age, sex, and ethnic/racial
minority status. A greater proportion of individuals with ADHD reported living with their
parents, 2 (1) = 13.01, p < .01, at the time of the interview.

Interviews with all participants were conducted in the ADD program offices by post-
baccalaureate research staff. Interviewers were not blind to recruitment source (i.e., presence
or absence of ADHD), but they were trained to avoid bias in data collection. Moreover,
many of the PALS questionnaires were completed privately by participants which helped to
minimize interviewer contamination. Informed consent was obtained and all participants
were assured confidentiality of all disclosed material except in cases of impending danger or
harm to self or others. Privacy was reinforced with a DHHS Certificate of Confidentiality.
Where distance prevented participant travel, information was collected using mail and
telephone correspondence; home visits were offered as need dictated. Self-report
questionnaires were completed either with paper and pencil or with web-based versions on a
closed-circuit internet page.

Marijuana expectancies were assessed with an adapted version of the Comprehensive
Effects of Alcohol questionnaire (CEOA; Fromme, Stroot, & Kaplan, 1993). The CEOA
assesses respondents’ beliefs about changes in self as a function of alcohol. The current
study substituted “marijuana” for “alcohol.” The expected effect portion of the revised
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measure begins with the stem “If | were under the influence from smoking marijuana”
followed by 38 concluding phrases (e.g., | would be outgoing, | would have difficulty
thinking). Responses were on a 4 point scale (1 = disagree, 4 = agree). Positive expectancies
consisted of four subscales: Social Enhancement (8 items, a =.88), Tension Reduction (3
items, a =.83), Courage, (5 items, a =.84) and Sexual Enhancement (4 items, a =.79).
Negative expectancies consisted of three subscales: Cognitive and Behavioral Impairment (9
items, a =.91), Risk and Aggression (5 items, a =.78), and Negative Self-Perception (4
items, a =.76). (All alphas from current sample.)

Marijuana use was evaluated with a substance use self-report questionnaire (SUQ; Molina &
Pelham, 2003) that is an adaptation of existing measures, including the Health Behavior
Questionnaire (Jessor, Donovan, & Costa, 1989) and National Household Survey of Drug
Abuse interview (1992). The SUQ includes lifetime exposure and quantity/frequency
questions. Participants were classified as marijuana users if they reported any lifetime use
(yes/no). Participants were asked to report their age at initial use as well as marijuana use
frequency over the previous 3 months. Lifetime presence of CUD was assessed with the
Structured Clinical Interview for DSM-III-R (First, Gibbon, Spitzer, & Williams, 1997)
adapted for DSM-1V.

Statistical Analyses

Results

Between group t-tests or chi square tests were used to characterize the sample, marijuana
expectancies, frequency of marijuana use, and CUD. Separate hierarchical linear and logistic
regressions were used to test the associations between ADHD history (yes/no), the seven
marijuana use expectancy subscales, and marijuana use frequency and CUD. All predictor
variables were mean centered and analyses controlled for gender and age. For the
hierarchical linear and logistic regressions, gender, age, and ADHD group were entered in
the first step, main effects for the individual expectancy subscales were entered in the
second step, and the ADHD by expectancy interaction term was entered in the third step.
Procedures for testing and interpreting interactions were based on Aiken and West (1991).

Marijuana Use Descriptives

As can be seen in Table 2, the ADHD and nonADHD groups reported similar rates of
having ever tried marijuana, marijuana use frequency, and ratings of CUD. However,
individuals with ADHD histories reported an earlier age of initial use compared to the
nonADHD group. Among those reporting marijuana use in the last 3 months there was a
trend toward an ADHD group difference in marijuana use frequency, with the ADHD group
reporting more frequent use than the nonADHD group.

Marijuana Expectancies

Compared to individuals without ADHD, individuals with a history of ADHD had
significantly lower mean levels for three of the seven marijuana expectancy subscales (See
Figure 1). Among positive expectancies, they had lower levels of Social Enhancement,
t(306) = —1.95, p = .05, and Tension Reduction, t(306) = -2.44, p = .02. For negative
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expectancies, individuals with ADHD reported lower levels of Cognitive and Behavioral
Impairment expectancies, t(306) = -3.37, p < .01.

Due to the effects of direct experience on expectancies (e.g., Goldman, Del Boca, & Darkes,
1999), we re-analyzed the data separately for individuals who never used marijuana (ADHD
= 60, nonADHD = 42) and for those with any lifetime marijuana use (ADHD = 130,
nonADHD = 74). Among non-users (see Figure 2a), individuals with ADHD, when
compared to individuals without ADHD histories, reported lower levels of Social
Enhancement , t(100) = -2.95, p < .01, Tension Reduction, t(100) = -2.72, p = .01, Sexual
Enhancement, t(100) = -2.35, p = .02, Cognitive and Behavioral Impairment, t(100) =
-2.54, p=.01, and Negative Self-Perception expectancies, t(100) = -2.01, p = .04.

In contrast (see Figure 2b), only one ADHD group difference was statistically significant for
individuals reporting lifetime marijuana use histories. Users with ADHD histories expected
less Cognitive and Behavioral Impairment from marijuana use compared to users without
ADHD histories, t(202) = -2.21, p = .03.

Predicting Marijuana Use Outcomes

The regression analyses testing ADHD, expectancies, and the ADHD-by-expectancy
interactions in relation to frequency of marijuana use revealed significant main effects for:
Social Enhancement, b = .05, SE = .01, p = .01, Tension Reduction, b=.13, SE=.06,p<.
01, Sexual Enhancement, b = .07, SE = .03, p = .02, and Cognitive and Behavioral
Impairment, b =-.03, SE = .01, p < .01. The other expectancy subscales were not
significantly related to marijuana use frequency. Significant interactions were found
between ADHD group and Sexual Enhancement expectancies, b = —.11, SE = .05, p = .04,
and ADHD group and Cognitive and Behavioral Impairment expectancies, b =-.06, SE=.
02, p = .01. For the Sexual Enhancement by ADHD interaction, higher sexual enhancement
expectancies were associated with more frequent marijuana use for the ADHD group, b =.
07, p = .04, but not for the nonADHD group, b = -.04, p = .34 (see Figure 3a). For the
Cognitive and Behavioral Impairment expectancies by ADHD interaction (see Figure 3b),
higher cognitive and behavioral impairment expectancies were more strongly associated
with less frequent marijuana use for the nonADHD than for the ADHD group. However,
both groups exhibited slopes that were significantly different from zero with higher
cognitive and behavioral impairment expectancies being associated with less frequent
marijuana use for both the nonADHD group, b = -.09, p < .01 and the ADHD group, b= -.
03, p=.01. In all analyses, after accounting for other predictor variables, age, gender, and
ADHD group were not significantly associated with marijuana use.

Cognitive and behavioral impairment expectancy ratings were significantly associated with
lifetime CUD, p <.01; OR=.93 (ClI = .88 —.95). Individuals with higher levels of cognitive
and behavioral impairment expectancies were less likely to meet criteria for a CUD
compared to individuals with lower levels of these cognitions. No significant interactions
between ADHD and expectancy subscales were found in relation to CUD.
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Discussion

Previous research has suggested that marijuana expectancies function uniquely in certain
populations and that individual differences in expectancy acquisition and utilization may be
important for understanding marijuana use vulnerability. Despite being at increased risk for
marijuana use problems, research has not directly studied marijuana expectancies among
individuals with ADHD. Results from this study indicate for the first time that individuals
with ADHD endorse lower levels of marijuana use expectancies for both negative (cognitive
and behavioral impairment) and positive (social enhancement and tension reduction)
expectations compared to individuals without ADHD. In addition, specific marijuana
expectancies (sexual enhancement and cognitive and behavioral impairment) were
differentially associated with marijuana use for the ADHD versus nonADHD group. These
results have important implications for understanding the role of cognitions in ADHD-
related risk of marijuana use and point to new research possibilities that may have treatment
implications for this population.

One school of thought with regard to high risk populations, such as children with ADHD, is
that they should be more likely to endorse positive marijuana use expectancies as a result of
their elevated impulsivity levels and associated reward-seeking tendencies (Smith &
Anderson, 2001). We found, instead, lower levels of expectancy endorsements in the ADHD
group. This finding is important for multiple reasons. First, it extends our prior similar
findings for alcohol use expectancies (Pedersen et al., 2014) to those for marijuana,
suggesting that ADHD may be associated with a decreased awareness of the subjective
effects of psychoactive substances with different psychoactive profiles. These results also
suggest that the dual process model offered by Stacey and Weirs (2010), in which implicit
cognitive processes, as compared to explicit cognitions, are more strongly associated with
substance use behaviors among individuals with executive functioning difficulties, may
explain the role of marijuana expectancies for individuals with ADHD.

Further supporting the applicability of this theory, we found that expectancies for the
negative effects of marijuana use on cognitive and behavioral performance were less
strongly associated with marijuana use for the ADHD versus honADHD group. Thus, in
addition to reporting that marijuana was less likely to cause impairments such as difficulty
thinking and slowed responses, a disconnect between these explicitly reported cognitions
and marijuana use was evident for the ADHD group relative to the nonADHD group. This
finding has important theoretical and clinical implications.

Stacy and Wiers (2010) posit that the difficulties in utilizing explicit cognitions to guide
behavior are due, in part, to cognitive processing deficits. In a study examining the
relationship between implicit and explicit cognitions and working memory in the prediction
of alcohol use, Thush et al. (2008) showed that implicit cognitions (measured indirectly
using tasks that do not require self-reflection) were more related to alcohol use for
individuals with lower working memory. Studies in nonADHD samples examining non-
substance using behaviors (sex and eating) have suggested that individuals low in working
memory capacity may be less likely to utilize explicit cognitions to regulate their behaviors
(Hofmann, Gschwendner, Friese, Wiers, Schmitt, 2008). The results of several meta
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analyses indicate that, relative to typically developing peers, individuals diagnosed with
ADHD often exhibit deficits in working memory (Kasper, Alderson, & Hudec, 2012;
Martinussen, Hayden, Hogg-Johnson, & Tannock, 2005). Thus, although not directly tested
in the current study, deficient working memory may be responsible for the diminished
association between marijuana use and expectations of cognitive and behavioral impairment.

Although speculative, feedback loops between expectancy formation and working memory-
related processing of social cues may be deficient. Working memory has been shown to be
involved in successfully navigating the social environment, and deficits in working memory
among individuals with ADHD have been associated with impairments in this area (Kofler
et al., 2011). Difficulties in working memory may negatively affect the encoding, storage,
and retrieval of information necessary to effectively process information about marijuana
use (e.g., its consequences) in the social environment. For example, although marijuana use
was not included, Matthys, Cuperus, and Engeland (1999) found that individuals with
ADHD encoded fewer social cues and generated fewer responses when compared to their
nonADHD peers. Thus, deficits in working memory for individuals with ADHD may result
in a reduced ability to effectively process the association between marijuana consumption
and its effects (at least the ones that result in social feedback). This lack of association may
then result in reduced expectancy formation (positive and negative) for marijuana use.

These interpretations are somewhat complicated by our finding of stronger associations in
the ADHD versus nonADHD group between the sexual enhancement expectancies and
marijuana use. Although these expectancies were reported at lower absolute levels by those
with ADHD histories, the association between these beliefs (e.g., enjoying sex more and
performing better) and marijuana use was positive and significant in the ADHD group but
not in the nonADHD group. Some research has shown that individuals with ADHD may be
more sensitive to rewards (for review see: Luman, Tripp, & Scheres, 2010). Although
speculative, one possible interpretation is that access and utilization of expectancies
regarding intensely pleasurable activities may be enhanced for this group due to elevated
reward sensitivity. Interestingly, Lee and Humphreys (2014) recently reported that children
with ADHD symptoms and possible genetic predisposition to behaviors that include reward
sensitivity (via the 7-repeat allele of the DRD4 gene) were especially likely to report
expectancies of “wild and crazy” behavior following alcohol use. Whether these beliefs
translate into expectancies of sexual enhancement following experience with substances
remains to be studied.

Our findings should be interpreted in the context of the marijuana use levels in our sample.
We did not find overall group differences in lifetime use of marijuana. More than half of our
young adults had tried marijuana and a significant minority had used it recently. The
absence of group differences may reflect the developmentally limited higher rate of
marijuana use in the United States for young adults regardless of their childhood risk profile.
Among the smaller subgroup who reported recent use, frequency of use was somewhat
higher in the ADHD versus nonADHD group. Also, individuals in the ADHD group
initiated marijuana use at a younger age compared to their nonADHD peers. Given the
established association of early initiation of marijuana use with later internalizing and
externalizing behaviors (Fergusson, Horwood, & Swain-Campbell, 2002) and substance use
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disorders (for review see: Chen, Storr, & Anthony, 2009), this finding suggests a possible
earlier-starting trajectory of marijuana use that may lead to enduring problems in the ADHD
group. It remains to be seen whether this tendency is observed in the ADHD group as they
approach their fourth decade of life.

The results of this study must be viewed within the context of several methodological
considerations. This study sought to examine marijuana use expectancies among young
adults with and without ADHD and the degree to which expectancy domains were
differentially associated with marijuana use outcomes. As such, inclusion of the well-
established co-occurrence of conduct problems in our analyses was not pertinent to our
study aims (although it is highly relevant in other ADHD-related pathways to substance use,
see Molina & Pelham, 2014). Additionally, the PALS participants were referred in
childhood to a clinic for ADHD and may not be representative of all children with ADHD.
Also, our measure of marijuana use expectancies was adapted from an alcohol expectancies
questionnaire and it is possible that not all marijuana use expectancy domains were assessed.
There was, however, overlap with the major expectancy categories reported for an
established marijuana use expectancy questionnaire (MEEQ); Schafer & Brown, 1991).
Similar to other studies (Aarons, Brown, Stice, & Coe, 2001; Clark, Ringwalt, & Shamblen,
2011; Hayaki et al., 2010), both positive and negative expectancies were associated with
marijuana use. As such, we are confident that this adapted measure captured important
marijuana use expectancy domains. Lastly, marijuana expectancies and marijuana use were
assessed at the same time point in adulthood so we are unable to examine the developmental
process of expectancies and if this differs for individuals with ADHD. This is an important
next step in understanding why individuals with ADHD are at increased risk for marijuana
use and CUD.

Conclusion

Compared to those without ADHD, individuals with childhood ADHD reported lower levels
of negative, as well as positive, marijuana use expectancies. Additionally, marijuana
expectancies were found to relate to marijuana use differently for individuals with and
without ADHD. Such differences suggest that the explicit cognitions regarding the positive
and negative consequences of marijuana use operate differently for this population. The
differences highlighted in this study may be evidence of difficulties in higher order cognitive
processes; these difficulties, such as those seen in working memory processes, may
negatively affect the encoding and utilization of explicit marijuana use expectations.
Laboratory based studies aimed at further understanding the degree to which individuals
with ADHD perceive and experience impairments and benefits of marijuana use are needed.
It is also notable that across all measurements, individuals diagnosed with ADHD endorsed
lower rates of perceived cognitive and behavioral impairment resulting from marijuana use.
Future studies may wish to further explore the perceived positive and negative cognitive and
behavioral consequences of marijuana use among those diagnosed with ADHD.
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Figurel.
Marijuana expectancy ratings as a function of ADHD group.

Note: * = p < .05; ** = p =.01; SOC = social enhancement, TEN = tension reduction, C =
courage, SEX = sexual enhancement, CBI = cognitive and behavioral impairment, R/A =
risk taking and aggression, NEG = negative self-perception
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Figure 2.
Marijuana expectancy ratings among marijuana non-users (a) and users (b).

Note: * = p < .05; SOC = social enhancement, TEN = tension reduction, C = courage, SEX
= sexual enhancement, CBI = cognitive and behavioral impairment, R/A = risk taking and
aggression, NEG = negative self-perception
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Figure 3.

Graph of the two-way interaction between ADHD group status and: a.) Sexual enhancement
expectancies (SEX) and b.) Cognitive behavioral impairment expectancies (CBI).

Note: (2a): SEX = sexual enhancement expectancies; (2b): CBI = cognitive and behavioral
impairment expectancies.
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Table 1
Demographic characteristics of the sample.
nonADHD ADHD
N 116 190
Demographic Matching Variables
Age (M, SD) 19.81(1.71)  20.21 (2.19)
Gender (% Male) 86.9 84.9
Racial Minority (%) 135 18.1
Living with parents (%)" 47.9 68.4
Note.
**
=p<.01
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Table 2
Marijuana Use Descriptives
nonADHD ADHD
N 116 190
Descriptives
Ever Tried (%) 63.79 68.42
Age of Initial Use (M, SD)* 16.05(1.94)  15.36 (2.65)
Any Past 3-Month Use (%) 42.24 42.63
Past 3-Month Use Frequency (M, SD) ™+ 2.84(1.18)  3.28 (1.39)
CUD (%) 19.46 23.31

Note.

*
=p<.05,

+
=p=.06,

Page 18

= arating of 2 = “Once a week or less”, 3 = “A couple of times a week”, among users in the past three months. ADHD group differences were

also not present for any use of marijuana in the past 12 months (M=2.22, SD=1.30 for nonADHD vs. 2.42, SD=1.56 for ADHD).
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