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ABSTRACT

Objective: The link between attention-deficit/hyperactivity disorder (ADHD) and cannabis-related
problems is well documented, though research has primarily focused on cannabis use disorder (CUD) or
cannabis consequences in aggregate. This study examined how inattentive (IN) versus
hyperactive/impulsive (HI) ADHD symptoms relate to CUD symptoms as well as distinct domains of
cannabis consequences (social-interpersonal consequences, impaired control, negative self-perception, self-
care, risk behaviors, academic/occupational consequences, physical dependence, and blackout use) in young
adults. Total amount of cannabis flower used over the past 90 days was explored as a potential mediator of
these associations. Method: Young adults (N=160; 41% male; ages 19-25, M= 22, SD= 2.06) with a history
of regular cannabis use completed self-report measures of ADHD symptoms and cannabis consequences.
Participants also completed a 90-day Timeline Follow Back assessing grams of cannabis flower consumed
each day, along with a structured clinical interview for CUD. Results: IN symptoms were directly associated
with cannabis-related occupational/academic consequences, self-care consequences, and blackouts/memory
impairment, independent of quantity of cannabis consumption. HI symptoms showed positive indirect
associations with physical dependence, impaired control, and CUD through greater amount of cannabis
used. Conversely, IN symptoms had negative indirect associations with these outcomes, mediated by
amount of cannabis used. Conclusions: Findings reveal distinct pathways through which IN and HI ADHD
symptoms relate to cannabis problems in young adults. Findings highlight the need to consider ADHD
symptom domains separately when assessing specific cannabis-related risks, which may have implications
for tailoring interventions.
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Cannabis is one of the most widely used 2022). The age ranges that encompass young
psychoactive substances in North America, with adulthood vary from study to study, but often
young adults representing the largest proportion include individuals between the ages of 18 to 24
of individuals who use cannabis compared to other (Health Canada, 2024) or sometimes 18 to 29
age groups (Health Canada, 2024; Vidourek et al., (Arnett et al.,, 2014). According to a recent
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population-based survey in Canada, where
cannabis is fully legal for adult use, 23% of young
adults who wuse cannabis reported having
consumed cannabis daily or near daily (Health
Canada, 2024). Frequent cannabis use during
young adulthood is associated with a range of
adverse health effects, including social
impairments, physical dependence, difficulties in
self-care, and an increased risk of motor vehicle
collisions (Pearson et al., 2017; Rotermann, 2021).
Additionally, as brain maturation continues into
the mid-20s, young adults may be particularly
susceptible to adverse neurocognitive effects of
cannabis use (Blest-Hopley et al., 2020).
Consequently, this age group has been identified
as one of the most at-risk groups for experiencing
cannabis-related adverse health outcomes
(Campeny et al., 2020; Fischer et al., 2022). Of
notable concern is the high rate of cannabis use
and cannabis use disorder (CUD) among young
adults with attention-deficit / hyperactivity
disorder (ADHD), who have 1.46 to 2.88 times
higher odds of developing CUD compared to their
peers without ADHD (Agnew-Blais et al., 2016;
Estévez et al., 2016; Fuller-Thomson et al., 2022).

ADHD, a neurodevelopmental condition that
first presents in childhood and may continue
through the lifespan, has an estimated global
prevalence of 6.12% to 13.03% among young
adults ages 18-24 (Song et al., 2021). ADHD is
characterized by impairments in social, academic,
and psychological functioning. The condition
encompasses three clinical subtypes: inattention
(IN;  e.g.,, difficulty maintaining focus,
disorganization), hyperactivity/impulsivity (HI;
e.g., excessive motor activity or inner restlessness;
engaging in hasty and potentially harmful
behaviours), and combined presentation
(American  Psychiatric =~ Association, 2013).
Prospective research has demonstrated that a
childhood diagnosis of ADHD predicts more
prevalent cannabis use in adulthood (Charach et
al., 2011; Lee et al., 2011; Sibley et al., 2014).
Additionally, individuals with ADHD tend to
initiate cannabis use at an earlier age relative to
their peers without ADHD (Brandt et al., 2018;
Charach et al., 2011; Dunne et al., 2014; Lee et al.,
2011; Molina et al., 2013; Pingault et al., 2012).
Further, a higher number of ADHD symptoms in
both childhood and adulthood correlates with
more severe cannabis-related problems, and risk
of CUD 1is higher among young adults with

persisting ADHD symptoms compared to those
whose childhood symptoms have remitted
(Agnew-Blais et al., 2016; Bidwell et al., 2014).
Collectively, these findings suggest that ADHD
symptoms may contribute to both the onset and
maintenance of cannabis use and CUD.

Research indicates that individuals with
ADHD frequently use cannabis to cope with the
psychological and physical distress associated
with the disorder (Asselin et al., 2022; Mitchell et
al., 2016; Stueber & Cuttler, 2022). According to
self-medication theory, the reduction of symptom-
related distress serves as a powerful negative
reinforcer, leading to increased substance use
behaviours and associated problems over time
(Khantzian, 1985, 1997). With regard to the use of
cannabis to manage ADHD symptoms, recent
findings indicate that regular cannabis use is
perceived as  beneficial for managing
hyperactivity symptoms but not inattention and
memory symptoms (Stueber & Cuttler, 2022).
Given the association between self-medication
motives and a higher risk of negative cannabis-
related consequences (Beck et al., 2009; Hyman &
Sinha, 2008; Vedelago et al., 2022), individuals
with HI ADHD symptoms — who may be more
inclined to use cannabis for symptom relief — could
be at greater risk of developing CUD compared to
those with IN symptoms. However, results of
existing studies are mixed, with some finding that
HI symptoms are more predictive of cannabis use
frequency than IN symptoms, other studies
finding the opposite, and still other studies
finding no differences or that associations depend
on moderating factors (Bidwell et al., 2014;
Brandt et al., 2018; Capusan et al., 2019; Kolla et
al., 2016; Looby et al, 2023; Petker et al., 2020;
Upadhyaya & Carpenter, 2008).

Among the studies examining separate HI and
IN symptoms in relation to cannabis outcomes,
only a few have focused specifically on young
adults (e.g., Bidwell et al., 2014; Looby et al, 2023;
Upadhyaya & Carpenter, 2008). When examining
self-reported ADHD symptoms among university
students, Bidwell et al. (2014) found that current
IN symptoms (but not HI symptoms) were
independently associated with increased cannabis
craving, frequency of use, and cannabis-related
problems. IN also moderated the relationship
between frequency of use and adverse cannabis
outcomes, with higher IN associated with
increased risk of dependence and cannabis-
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related problems. Similarly, Upadhyaya and
Carpenter (2008) found that only IN symptoms
(and not HI symptoms) were associated with more
frequent cannabis use in the past month;
however, both IN and HI symptoms were
associated with more frequent cannabis use in the
past year. In contrast, Looby et al. (2023) found
that only HI symptoms (and not IN symptoms)
were positively associated with cannabis-related
consequences after controlling for cannabis use
and other covariates. Given these mixed findings,
more research in the young adult population is
needed to explore the unique relationships
between IN and HI ADHD symptoms and
cannabis use consequences.

Cannabis-related problems extend beyond
dependence risk; they also encompass broader
impacts, such as reduced psychosocial functioning
(Meier, 2021), poorer academic performance
(Arria et al., 2015; Volkow et al., 2014), job loss
(Airagnes et al., 2019), and negative impacts on
self-care, such as unhealthy eating habits (Gibson
et al., 2023) and sleep disturbances (Edwards &
Filbey, 2021). Additionally, cannabis use is linked
to worsened self-perception and negative impacts
on mood (Sorkhou et al.,, 2024) and increased
engagement in risky behaviours like dangerous
driving (Rogeberg & Elvik, 2016). However,
studies investigating the relationship between
adult ADHD subtypes and cannabis use problems
have generally focused on CUD (Brandt et al.,
2018, Capusan et al., 2019, Kolla et al., 2016,
Loflin et al., 2014, Petker et al., 2020). Only two
studies, to our knowledge, have examined the
association of separate IN and HI ADHD
symptoms with other cannabis use consequences
beyond CUD (Bidwell et al., 2014; Looby et al.,
2023); however, these studies used an aggregate
measure that combined different domains of
cannabis-related consequences, rather than
examining domain-specific effects. While it is
conceivable that IN or HI symptoms may be
distinctly associated with different types of
cannabis consequences, the evidence is currently
unclear. For instance, individuals with higher IN
ADHD symptoms may be more prone to outcomes
such as poor academic performance (Jaekel et al.,
2013), while those with HI symptoms may be at
greater risk for engaging in risky behaviour when
using cannabis (Shoham et al., 2021). Research is
needed to examine whether individuals with IN
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and HI symptoms have differential vulnerabilities
to certain types of cannabis-related problems.

The Current Study

The purpose of the current study was to
examine differential associations of IN versus HI
ADHD symptoms with CUD as well as distinct
types of cannabis use problems (.e., social-
Interpersonal consequences, impaired control,
negative  self-perception, self-care, risky
behaviors, academic/occupational consequences,
physical dependence, and blackout/memory
consequences). We also aimed to examine the
mediating role of amount of cannabis used in
these relationships to assess the extent to which
cannabis consequences are driven by greater
cannabis consumption versus other factors, such
as riskier cannabis use. We expected that
different types of ADHD symptoms would
uniquely heighten the risks of experiencing
certain cannabis consequences. However, given
mixed findings in the literature on associations
between ADHD symptoms and cannabis
outcomes, and given that no previous studies have
examined the relationships of separate IN and HI
ADHD symptoms with specific domains of
negative cannabis consequences (as opposed to
composite indices of overall consequences), the
analysis was exploratory in nature.

Further, we included age and sex as covariates
in our analyses given that the established show
robust correlations with cannabis use and ADHD
in the literature. For instance, research has
demonstrated that rates of cannabis use and
dependence are higher among males than females
(Hawke et al., 2018, Leatherdale & Burkhalter,
2012; Pearson et al., 2013), and males also have
higher prevalence of adult ADHD symptoms
(Faheem et al., 2022). Additionally, cannabis use
disorder varies with age, even among young
adults (Leadbeater et al., 2019), and age-related
changes in ADHD prevalence have also been
noted (Vos & Hartman, 2022). Given the potential
for age and sex to confound the association
between ADHD symptoms and cannabis
outcomes, we included these variables in all
models.

METHODS

Participants
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The data were collected as part of a larger
study on cannabis use and cognitive functioning
in young adulthood. Data from the larger study
have been previously published (Coelho,
Hendershot, Aston, et al., 2024; Coelho,
Hendershot, Quilty, et al., 2024; Daros et al.,
2022); however, the current analysis is the first
from this dataset to examine measures of ADHD
symptoms and domains of cannabis consequences.
Participants were a community sample of 160
young adults (59% female) in Toronto, Canada,
recruited via online ads and fliers posted in the
community. Eligibility criteria included: 1) ages
19 — 25, 2) at least one period of regular cannabis
use in their lifetime (.e., > twice per month for 6
months), 2) absence of current or prior treatment

Table 1. Participant Demographics

for alcohol or any substance use other than
cannabis, 3) absence of regular (monthly) use of
illicit substances other than cannabis, 4) no
history of psychosis, mania, neurological disorder
(e.g., epilepsy), or neurodevelopmental disorder
(e.g., autism spectrum disorder), 5) not using
cannabis exclusively for medical reasons, 6)
fluency in English. 95% (n = 152) of participants
reported consuming cannabis in the past 90 days,
and participants consumed an average of 33.41
grams of cannabis flower during that time period
(8D =52.28). 53.8% (n = 86) of participants met
criteria for cannabis use disorder over the past
year according to a structured interview (see
measures below). See Table 1 for participant
characteristics.

Demographics n %
Race/Ethnicity (check all that apply)a
White/Caucasian 83 51.9
African Descent/African American 28 17.5
Asian 26 16.3
East Indian 16 10.0
Middle eastern 6 3.8
Caribbean 4 2.5
Pacific Islander 4 2.5
Native North American 1 0.6
Other 4 2.5
Student Status
Nonstudent 54 33.8
Part-time student 16 10.0
Full-time student 90 56.3
Gender (check all that apply)2
Man 65 40.6
Woman 92 57.5
Transgender 2 1.3
Non-binary 1.3
Other 1 0.6
Annual Household IncomeP
0 - $9,999 22 13.8
$10,000 = $19,999 25 15.6
$20,000 - $49,999 37 23.1
$50,000 - $59,999 35 21.9
3$100,000 33 20.7
Current CUD¢ 86 53.8

Note. N =160. 2aParticipants were counted in all categories they endorsed. 48 participants were missing data on
income. <CUD = cannabis use disorder; symptoms assessed using Structured Clinical Interview for DSM-5 (SCID-5)

Cannabis Use Disorder module.
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Procedure

Interested individuals completed an online
eligibility = screening survey, and eligible
participants were scheduled for an in-person
clinical and cognitive assessment. Given the aims
of the larger study, participants were asked to
abstain from alcohol and cannabis for 48 hours
prior to the assessment and were rescheduled if
they reported using either substance within 48
hours of the session or showed visible signs of
intoxication. A breathalyzer test confirmed
absence of recent alcohol use, and a urine drug
screen confirmed absence of recent use of illicit
drugs. Participants completed a computerized
questionnaire during the assessment, which
included measures of ADHD symptoms and
cannabis consequences. Interview-based
assessments of recent cannabis use and symptoms
of cannabis use disorder also were administered.

Measures

World Health Organization adult ADHD Self-
Report Scale. The ADHD Self-Report Scale
(ASRS; Kessler et al., 2005) is an 18-item measure
that assesses the frequency of ADHD symptoms
over the past 6 months, with items rated on a scale
from 0 = never to 4 = very often. The ASRS is
shown to be valid and reliable for use as a
screening instrument for ADHD in adults (Adler
et al., 2006; Kessler et al., 2007; Silverstein et al.,
2018). The ASRS comprises two subscales:
inattention (9 items, e.g., “How often do you have
difficulty keeping your attention when you are
doing boring or repetitive work”, Cronbach’s a =
.781), and hyperactive/impulsivity (9 items, e.g.,
“How often do you feel overly active and compelled
to do things, like you were driven by a motor?”,
Cronbach’s a = .80). Responses to items were
summed to derive separate IN and HI scores, with
higher scores indicating greater symptom
severity. Additionally, the scale includes a 6-item
screening subtest (Cronbach’s a = .65), where
summed scores of >14 indicate a positive ADHD
screen (Adler et al., 2006; Kessler et al., 2007;
Silverstein et al., 2018).

Timeline Follow Back. The Timeline Follow
Back (TLFB; Sobell & Sobell, 1992) interview was
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administered to collect information on cannabis
use over the previous 90 days. Specifically,
participants were asked to retrospectively self-
report on the quantity of cannabis flower (in
grams) used each day over the prior 90 days. To
facilitate accurate reporting, a cannabis
substitute (oregano) was used to provide examples
of cannabis joints containing varying quantities of
cannabis flower (Norberg et al.,, 2012). Use of
other forms of cannabis (e.g., concentrates, oils,
edibles) were also assessed for each day, but
consumption quantities were not assessed for non-
flower cannabis products and thus they were not
incorporated into the index of cannabis
consumption  quantity. The TLFB has
demonstrated reliability and wvalidity as a
retrospective measure of cannabis use against
other self-report and Dbiological measures
(Hjorthgj et al., 2012; Robinson et al., 2012).

Marijuana Consequences Questionnaire. The
50-item Marijuana Consequences Questionnaire
(MACQ; Simons et al., 2012) was used to measure
eight domains of cannabis consequences: social-
interpersonal consequences (6 items, a?= .80),
impaired control (6 items, a = .90), negative self-
perception (5 items, a = .90), self-care (9 items, a
= .91), risk behaviors (8 items, a = .88),
academic/occupational consequences (5 items, a =
.93), physical dependence (4 items, a = .93), and
blackout use (7 items, a = .82). Participants were
asked to indicate whether they had experienced
each negative consequence in the past six months
either during or after using cannabis (0 = no; 1 =
yes). Summed scores were calculated for each
domain. The MACQ has demonstrated test-retest
reliability as well as convergent and discriminant
validity in a college student population (Simons et
al., 2012) and has been cross-culturally validated
(Bravo et al., 2017).

Structured Clinical Interview for DSM-5
(SCID-5). The Cannabis Use Disorder (CUD)
module of the SCID-5 (First, 2015) was used to
assess current and lifetime symptoms of CUD.
Interviews were conducted by trained master’s
level research assistants who received regular
supervision from the principal investigator (a
licensed psychologist). For analyses, a continuous
variable representing current (past year) CUD
symptom count was calculated.

1Reliability estimates (alpha coefficients) for all reported measures were calculated based on data from the current

sample.

2Because items are binary (yes/no), the tetrachoric correlation matrix was used to calculate coefficient alpha.



Cannabis, A Publication of the Research Society on Marijuana 121

Data Analysis

Descriptive analyses were conducted, and
variables were screened for extreme outliers (i.e.,
those that were > 3.29 SD above the mean and
were disconnected from the rest of the datapoints;
Tabachnick & Fidell, 2013); outliers were
winsorized by recoding them to one unit greater
than the next highest non-outlying value. To
explore the relationships between ADHD
symptoms, cannabis consumption, and cannabis-
related outcomes, two path models were specified
in Mplus v. 7.4 (Muthén & Muthén, 2017) using
the maximum likelihood estimator: one model
included CUD symptom count from the SCID (as
an index of CUD severity) as the outcome, while
the other model included the 8 domains of
cannabis consequences from the MACQ as
simultaneous outcomes. The outcomes were
specified as count variables in Mplus using a
negative binomial distribution, which provided a
better fit to the data compared to the Poisson
distribution (CUD model: ABIC = -25.10;
consequences model: ABIC = -143.54). In each
model, IN and HI ADHD symptom scales were
specified as the independent variables, and
cannabis consumption (measured as total grams
of cannabis flower consumed over the past 90
days) as the mediator. In both models, each
outcome variable and the mediator variable were
regressed onto the covariates age and sex. As the
cannabis consumption variable (total grams
consumed over the past month) had a large
variance, this variable was rescaled for the
analysis by dividing by a constant of 10. For all
estimates of direct and indirect associations in the
path models, 95% bias-corrected bootstrapped
confidence intervals were obtained (with 10,000
bootstrapped samples), with confidence intervals
that did not contain zero providing support for the
statistical significance of the estimate.

RESULTS

Descriptive Results

The mean scores for each ADHD subscale were
comparable to one another (IN: M = 15.47, SD =
5.59; HI: M = 14.41, SD = 6.17) with a large
observed range (IN range = 0.00-32.00; HI range
=0.00-33.00). Based on Part A of the ASRS, 17.5%
of participants met the >14 clinical cut-off for a
positive ADHD screen; see Supplementary Figure
S1 for a histogram of ASRS screener scores.
Across the eight cannabis consequences domains
from the MACQ, the mean scores ranged from M
= 5.88 (Risk Behaviours) to M= 22.13 (Self-Care).
See Supplementary Table S1 for detailed means,
standard deviations, and bivariate correlations of
all variables included in the path models.

Path Model with Cannabis Use Disorder Symtoms

See Figure 1 for a schematic depiction of the
results of the path analysis along with
Supplementary Table S2 for the full set of path
coefficients. Regarding direct paths, no significant
direct relationship was observed between either
IN or HI symptoms and CUD (95% CIs contained
zero, see Table S2). HI symptoms were positively
and directly associated with  cannabis
consumption, but no direct association was
observed between IN symptoms and cannabis
consumption (see Table S2). There was a
significant direct association between total grams
of cannabis flower consumed in the past 90 days
and number of CUD symptoms (Table S2). With
respect to indirect associations, greater amount of
cannabis consumed mediated the positive indirect
relationship between HI symptoms and CUD
symptoms (b= .01, 95% CI=.003, .02), and lower
amount of cannabis consumed mediated the
negative indirect relationship between IN
symptoms and CUD symptoms (b=-.01, 95% CI=
-.03, -.001)3

3To investigate whether this negative association could be a result of a suppression effect owing to the correlation
between IN and HI symptoms, the model was rerun without HI symptoms included. Results revealed that the
negative indirect association between IN symptoms and CUD symptoms was no longer significant (b= -.003, 95% CI

=-.021, .006), suggesting the presence of a suppression effect.
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Figure 1. Path Model of ADHD Symptoms, Quantity of Cannabis Consumed, and Cannabis Use Disorder
Symptoms

ADHD
Hyperactivity
Quantl.ty of .67, [.46, .97] » Cannabis Use
Cannabis Use *| Disorder Symptoms
(Grams) s

ADHD Inattention

Note. Significant paths are highlighted in bold, while non-significant paths are depicted as grey dotted lines. The
quantity of cannabis use variable (total grams of cannabis used in the past 90 days) was divided by a constant of 10
for analyses to facilitate model convergence. Covariates (age, sex) and non-significant coefficients have been omitted

from the figure for clarity — see Supplementary S2 for additional results of path analysis.

Path Model for Domains of Negative
Consequences

See Figure 2 for a schematic depiction of the
path analysis results, and Tables 2 and
Supplementary Table S3 for full results of the
path analysis. In terms of direct paths, IN ADHD
symptoms were directly associated with greater
endorsement of cannabis use consequences in
three out of eight domains: self-care, academic

and occupational consequences, and blackout use
(95% CIs did not contain zero; see Table S3).
There were no significant direct associations
between HI symptoms and any of the cannabis
consequences domains. Additionally, total
amount of cannabis flower consumed was directly
associated with two of the cannabis consequences:
increased 1impaired control and physical
dependence (95% CIs did not contain zero; see
Table S3).

Figure 2. Path Model of ADHD Symptoms, Quantity of Cannabis Consumed, and Domains of Cannabis

Consequences

ADHD
Hyperactivity

ADHD Inattention

A Qdaﬁtity of
Cannabis Use

.04, [.01, .08]

Impaired Control

Physical
Dependence

Self Perception

Risk Behaviours

Social-
Interpersonal

Blackout Use

Academic/
Occupational

Self Care

Note. Significant paths are highlighted in bold, while non-significant paths are depicted as grey dotted lines. The
quantity of cannabis use variable (total grams of cannabis used in the past 90 days) was divided by a constant of 10
for analyses to facilitate model convergence. Covariates (age, sex) and non-significant coefficients have been omitted
from the figure for clarity — see Tables 2 and Supplementary Table S3 for full results of path analysis.
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With respect to indirect associations, a greater
amount of cannabis consumed mediated the
relationship between HI symptoms and two of the
cannabis consequence domains: impaired control
and physical dependence (95% CIs did not contain

zero; see Table 2). In contrast, a lower amount of
cannabis consumed mediated the negative
indirect associations between IN symptoms and
both impaired control and physical dependence
(95% ClIs did not contain zero; see Table 2)4

Table 2. Indirect Associations from ADHD Symptoms to Domains of Cannabis Consequences via Quantity

of Cannabis Consumed

Variables b Confidence Intervals Rate Ratio
Lower 2.6% Upper 2.5%

Social-Interpersonal Consequences

ADHD hyperactivity .01 .000 .01 1.01

ADHD inattention -.01 -.02 .000 0.99
Impaired Control

ADHD hyperactivity .01 .002 .02 1.01

ADHD inattention -.01 -.02 -.001 0.99
Self-perception

ADHD hyperactivity .001 -.004 .01 1.00

ADHD inattention -.001 -.01 .004 1.00
Self-Care

ADHD hyperactivity .004 .000 .01 1.00

ADHD inattention -.004 -.01 .000 1.00
Risk Behaviors

ADHD hyperactivity .01 -.002 .02 1.01

ADHD inattention -.01 -.02 .002 0.99
Academic/Occupational Consequences

ADHD hyperactivity .01 -.001 .02 1.01

ADHD inattention -.01 -.02 .001 0.99
Physical Dependence

ADHD hyperactivity .01 .003 .02 1.01

ADHD inattention -.01 -.02 -.001 0.99
Blackout Use

ADHD hyperactivity .002 -.002 .01 1.00

ADHD inattention -.002 -.01 .002 1.00

Note. b= unstandardized regression coefficient (bolded if significant). The mediating variable (total grams of
cannabis used in the past 90 days) was divided by a constant of 10 for analyses to facilitate model convergence.

Supplementary Analysis with Number of
Cannabis Days as the Mediator

Because total grams of cannabis consumed
excluded non-flower cannabis products, the
models were re-run using number of cannabis use
days (including any form of cannabis) as the

mediator instead of total grams. Results differed
in that HI symptoms were not associated with
cannabis use frequency (b = .01, 95% CI = -.005,
.015), unlike with total cannabis grams, nor were
IN symptoms associated with cannabis frequency
(b=-.01,95% CI=-.016, .006). In turn, none of the
indirect associations from ADHD symptoms to

1To investigate whether these negative associations could be a result of a suppression effect, the model was rerun
without HI symptoms included. Results revealed that the negative indirect associations of IN symptoms with
impaired control and physical dependence were no longer significant (95% Cls contained zero), suggesting the

presence of a suppression effect.
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consequences or CUD were significant (all 95%
confidence intervals contained 0).

DISCUSSION

The present study aimed to investigate the
distinct relationships of IN and HI ADHD
symptoms with specific types of cannabis-related
consequences in young adults, as well as explore
whether these associations were mediated by
quantity of cannabis consumption. Overall, our
results confirm that ADHD symptoms are
associated with cannabis consequences in this
population (Bidwell et al., 2014; Fuller-Thomson
et al., 2022; Looby et al., 2023; Goldstein et al.,
2021), and also contribute to the mixed literature
examining whether IN and HI ADHD symptoms
have differential relationships with cannabis use
patterns and use-related problems (Bidwell et al.,
2014; Brandt et al., 2018; Capusan et al., 2019; De
Alwis et al., 2014; Elkins et al., 2007, 2018; Kolla
et al.,, 2016; Looby et al., 2023, Upadhyaya &
Carpenter, 2008). Our study also extends prior
research by demonstrating that IN and HI ADHD
symptoms are each uniquely linked with specific
types of cannabis consequences and by clarifying
the mediating role of amount of cannabis
consumed in these relationships. Finally, our
findings reveal contrasting indirect relationships
between IN and HI ADHD symptoms and CUD
via cannabis consumption. The results of this
study have implications for understanding the
specificity of IN and HI ADHD symptoms in
conferring risk for unique cannabis-related
problems and indicate the potential need for
tailored interventions.

This study builds on previous research that
observed differing associations between HI and IN
symptoms  with  general cannabis-related
problems among young adults (Bidwell et al.,
2014; Looby et al., 2023), offering new evidence
that these distinct ADHD symptom profiles are
associated, both directly and indirectly, with
different types of cannabis consequences. For
instance, our findings showed that individuals
with a greater number of IN ADHD symptoms
(but not HI symptoms) were more likely to
experience negative cannabis consequences in
areas requiring sustained attention, such as
academic and occupational settings. IN ADHD is
characterized by difficulties with tasks that
demand mental effort, distractibility, and
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forgetfulness. Given that cannabis is known to
impair cognitive performance (Bourque & Potvin,
2021), its use may worsen these challenges in
individuals with IN ADHD symptoms, further
impeding their ability to maintain concentration
and process information effectively, potentially
resulting in negative academic and occupational
consequences.

Analyses also revealed that individuals with
elevated IN ADHD symptoms were more prone to
negative impacts of cannabis on self-care. The
challenges associated with IN ADHD such as
attention deficits, disorganization and lack of
motivation can make it inherently difficult to
maintain self-care routines (e.g., sleep, diet,
physical activity). Cannabis use, which has been
shown to diminish motivation (Petrucci et al.,
2020) and is associated with impairments in self-
care even in the general population (Simons et al.,
2012), may potentially compound these
difficulties for individuals with attentional
struggles.

Moreover, results indicated that higher levels
of IN ADHD symptoms were associated with a
greater likelihood of experiencing blackout use
(e.g., feeling dazed after cannabis consumption,
forgetting periods of time during use). Cannabis
has documented impairing effects on attention
and memory (Dellazizzo et al., 2022), and the
combined effects of cannabis-induced cognitive
slowing and the attentional and memory deficits
characteristic of IN ADHD may increase the risk
of memory impairments, such as blackouts.

Notably, the relationships between IN ADHD
symptoms and cannabis-related problems in
academics/occupation, self-care, and blackouts
were found to be independent of quantity of
consumption (.e., total grams of cannabis flower
in the past 90 days), indicating that IN symptoms
may heighten risk for these cannabis
consequences irrespective of the amount of
cannabis used. Furthermore, there was no direct
association between IN ADHD symptoms and
quantity of cannabis consumed; only HI ADHD
symptoms were associated with heavier cannabis
use. Interestingly, when controlling for the shared
variance between IN and HI ADHD symptoms, IN
symptoms were found to have a negative, indirect
association with physical dependence, impaired
control, and CUD through quantity of cannabis
consumed (but no association through frequency
of cannabis use). Notably, these findings differ
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from those of Bidwell and colleagues (2014), who
reported that IN symptoms had a stronger
positive association with cannabis use frequency
and cannabis-related problems when controlling
for HI symptoms. This discrepancy may be due to
differences in measurement instruments or
populations (.e., university students versus
community sample including nonstudents).
Considering the current findings alongside prior
research suggesting that cannabis use was
perceived as either ineffective or even
exacerbating for inattentive symptoms (Stueber &
Cuttler, 2022), it is conceivable that individuals
with elevated IN ADHD symptoms avoid heavier
cannabis use due to its associated cognitive
impairments, which may worsen IN ADHD
symptoms. Alternatively, individuals with higher
IN ADHD symptoms may simply be less
motivated to consume cannabis heavily if it does
not alleviate their inattentive symptoms. It is also
possible that the symptoms of IN ADHD may
directly impact consumption amount by
disrupting follow-through — for example, through
distraction or forgetfulness when intending to use,
leading to lower or no use.

However, that the negative indirect paths
involving IN symptoms were only significant
when including HI symptoms in the mediation
models suggests the presence of a suppression
effect, which occurs when the magnitude of the
association among variables is strengthened by
controlling for a correlated variable (MacKinnon
et al., 2000). These types of suppression effects
can be difficult to interpret — they can merely
reflect a statistical artefact, or they can have a
substantive interpretation (see MacKinnon et al.,
2000). For example, perhaps the negative indirect
associations between IN and certain cannabis
consequences are obscured by IN’s positive
association with HI symptoms, which are also
positively associated with cannabis consumption
and consequences; only when holding HI
symptoms constant might the negative
associations for IN symptoms come into relief,
such that an increase in IN symptoms will predict
lower impaired control and physical dependence
consequences at a given level of HI symptoms.
Because of the complexities of such suppression
effects, future research on the mechanisms
explaining the differential associations of IN and
HI ADHD with cannabis use and problems is
needed.

Unlike IN ADHD, elevated HI ADHD
symptoms were directly associated with increased
quantity of cannabis use, which was in turn linked
with cannabis consequences that typically only
emerge with heavy consumption, such as physical
dependence, impaired control, and CUD. Due to
the unique association of HI symptoms with
greater amount of cannabis use, HI symptoms
indirectly influenced these negative outcomes via
their relationship with higher quantity of
consumption. Research shows that individuals
with symptoms of HI ADHD are more likely to
perceive cannabis as beneficial for improving
hyperactivity (Stueber & Cuttler, 2022), and
perhaps larger amounts of cannabis may be
needed to alleviate symptoms such as arousal and
restlessness. Consistent with self-medication
theory (Khantzian, 1985, 1997), to the extent that
individuals high on HI symptoms consume larger
amounts of cannabis in attempts to alleviate their
symptoms, they may in turn be at increased risk
of developing cannabis dependence and CUD, a
pathway that was supported in our data.
Additionally, impulsivity, which is a hallmark of
HI ADHD, may further contribute to difficulties
in regulating cannabis use, leading to heavier
consumption and associated consequences such as
impaired control over use (Kearns et al., 2022;
VanderVeen et al., 2016).

Our study has several limitations that
warrant consideration. First, the cross-sectional
design limits casual inference, as observed
associations may be influenced by other factors,
such as a generalized risk for externalizing traits
(Johnson et al., 2020; Molinero & Hinckley, 2023;
Pingault et al., 2012). While the study explored
potential mediational pathways, longitudinal
studies are needed to establish the temporal
ordering of variables to provide stronger evidence
for mediation. Second, the modest sample size and
recruitment based at a single location limit
generalizability of the findings, lead to low
statistical power, and introduce potential
sampling bias. Moreover, the sample size does not
provide enough power to meaningfully examine
interaction effects; future research with larger
samples should consider examining interactions
between HI and IN symptoms to determine if
those high on both symptom types (e.g., combined
ADHD subtype) are especially likely to experience
certain consequences. The relatively small sample
size also limited our ability to stratify results by
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potentially relevant factors such as race or other
demographic factors; this may be explored in
future larger studies. Third, the study focuses on
self-report ADHD symptomology without formal
clinical diagnosis, and given that only a
subsample of the participants scored positive on
the ADHD screener, the current results cannot be
generalized to a clinical sample of young adults
with severe ADHD. Including clinical diagnoses in
future studies would facilitate a more nuanced
understanding of how ADHD, both diagnosed and
subclinical, relates to cannabis use outcomes.
Additionally, such studies should account for the
potential effects of ADHD medications, which
could alter cannabis use patterns or
consequences. Further, our study focused
exclusively on quantities of cannabis flower used
and did not examine quantities of non-flower
cannabis products, as retrospective interviews
pose challenges in quantifying non-flower
cannabis consumption. Future studies could
employ methods such as ecological momentary
assessment to capture more detailed data on all
forms of cannabis used (Coelho et al., 2025).
Finally, observed effect sizes of our significant
associations were small (see Table 2). An increase
of one unit on the HI hyperactivity scale was
associated with an estimated 1% increase in the
number of impaired control and physical
dependence consequences, mediated through
quantity of cannabis consumed, which translates
to approximately a 6% increase in the number of
consequences for every one standard deviation
increase in HI symptoms. While these effects may
be meaningful from a conceptual standpoint, their
small size may limit their clinical implications.
Despite these limitations, this study
elucidates the nuanced relationships between IN
and HI symptoms of ADHD and specific cannabis-
use problems among young adults, along with the
mediating role of cannabis consumption amounts.
Given increasingly liberal cannabis policies and
the high prevalence of use among young adults
with ADHD, the findings of this study underscore
the importance of considering ADHD symptom
dimensions separately when assessing cannabis-
related risks in this population. Future research
should examine the utility of tailoring
interventions to better address the unique
cannabis-related risks of young adults with
different ADHD symptom profiles and may inform
personalized prevention strategies that educate
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young adults on the potential impacts of using
cannabis in the context of HI and IN symptoms.
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