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ABSTRACT 

Cannabis is the second most used substance in the world after alcohol but has been 

researched less extensively than other substances. The aims of the current study were 

twofold. First, the current study examined the contribution of quantity and frequency of 

cannabis use on the likelihood of experiencing cannabis-related problems. Second, 

clusters of cannabis users were formed using polysubstance use, mental health (i.e., 

externalizing and internalizing symptoms), and cannabis use (including quantity and 

frequency of use) variables. A total of 372 past-year cannabis users participated in the 

study online or in person. Overall, cannabis use-related negative consequences were best 

accounted for by the DSM-5 cannabis use disorder criteria; however, measures of both 

quantity and frequency contributed to these negative outcomes. Furthermore, three 

distinct cannabis using clusters emerged: low frequency non-problematic, moderate 

frequency, and high frequency problematic cannabis users. The current findings have 

significant implications for prevention and intervention practices. 

Keywords: cannabis, use-related problems, quantity, frequency, clusters, 

internalizing symptoms, externalizing symptoms 
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Cannabis Use Problems: Who is at Risk and Why? The Identification of Markers 

Introduction 

Cannabis, often referred to as marijuana, has been consumed in its various forms 

across the world for thousands of years (Murray, Morrison, Henquet, & Di Forti, 2007). 

However, its long-term effects, potential benefits, and associated risks remain relatively 

poorly understood (Hayatbakhsh, Najman, Bor, O’Callaghan, & Williams, 2009; Sachs, 

McGlade, & Yurgelun-Todd, 2015). In recent years, novel ways of identifying 

individuals with possible substance use disorders have been explored, such as using 

indices of quantity and frequency of use (Rehm et al., 2013). However, the literature on 

quantity and frequency of substance use as indicators of a diagnosable disorder has 

rarely emphasized cannabis, as there are a variety of obstacles (i.e., variable potencies, 

alternative modes of administration) that have complicated the relationship between 

cannabis use problems and measures of quantity (e.g., Fischer et al., 2017; Newmeyer, 

Swortwood, Abulseoud, & Huestis, 2017). This literature review will delve into quantity 

and frequency of cannabis use as measures of cannabis use-related problems, 

emphasizing the possible complications associated with using measures of quantity of 

use in the context of cannabis, specifically. Furthermore, studies that have explored 

alternative measures of quantity and frequency of cannabis use will be highlighted to 

demonstrate a potential alternative screening option for cannabis misuse than what is 

available in current practice. This will support the motivation driving the first goal of the 

current thesis, which is to understand the roles of quantity and frequency of cannabis use 

when identifying individuals who may be consuming cannabis problematically.  
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The following literature review will then go on to explore the existing 

empirically supported risk factors that have been associated with cannabis use and 

misuse. Given that some cannabis users may be at higher risk for developing cannabis 

use-related problems than others (e.g., Fischer et al., 2017), the current thesis will 

explore the wealth of research on cannabis use risk factors, particularly focusing on 

demographic factors, cannabis use patterns, and mental health symptoms. Importantly, 

previously established typologies of cannabis users will be examined, and gaps in 

existing clustering studies will be noted. This will lead to the second goal of the current 

thesis, which is to identify clusters of cannabis users and to subsequently describe their 

distinct characteristics and risks. As a whole, the following literature review aims to 

contextualize the goals driving the current study and will provide a rationale for the 

hypotheses, methodologies and statistical analyses that were used. 

Cannabis 

Cannabis has two primary active ingredients: Delta-9-tetrahydrocannabinol 

(THC) and cannabidiol (CBD; Morgan et al., 2018; Solowij et al., 2019). THC is the 

primary psychoactive ingredient in cannabis and produces the effects that individuals 

typically associate with cannabis intoxication (i.e., feeling “stoned”; Hart et al., 2002; 

Solowij et al., 2019). THC is also the ingredient in cannabis that has been most 

consistently linked to the negative outcomes that can sometimes be associated with 

cannabis use (e.g., Arkell et al., 2019; Fischer et al., 2017; Hall, 2014; Morgan et al., 

2018). More specifically, high potency cannabis (i.e., cannabis with a high THC 

concentration) has been linked to psychosis and psychotic-like symptoms, which may 

present similarly to symptoms of schizophrenia (Morgan et al., 2018; Morrison et al., 
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2009). Other negative cannabis-related outcomes associated with THC are impaired 

acute and chronic memory and attention disturbance, psychomotor function, cognitive 

disorganization, and dissociation (Broyd, Van Hell, Beale, Yücel, & Solowij, 2016; 

Curran et al., 2016; Morgan et al., 2018; Solowij et al., 2019).  

In contrast to THC, CBD is known as the “protective” ingredient in cannabis 

when it is consumed in conjunction with THC. Despite its capacity to be psychoactive, 

CBD is generally regarded as non-intoxicating and has the potential to guard against the 

harmful effects of THC; most notably, THC-induced memory impairment and psychosis 

(Englund, Freeman, Murray, & McGuire, 2017; Morgan et al., 2018; Osborne, Solowij, 

& Weston-Green, 2017). Individual strains of cannabis contain variable amounts of 

THC and CBD (e.g., low THC and high CBD vs. high THC and low CBD) and 

therefore can cause highly variable subjective experiences upon consumption (Fischer et 

al., 2017; Morgan et al., 2018; Solowij et al., 2019). 

Another factor that can cause variability in subjective cannabis use experiences 

is an individual’s chosen method of administration. Cannabis is most often consumed 

via inhalation (i.e., joints, pipes, bongs, vaporizers, lungs) or oral methods (i.e., candies, 

oils, pills, teas, baked goods, etc.; Cuttler, Mischley, & Sexton, 2016; Hall, 2015; 

Hazekamp, Ware, Muller-Vahl, Abrams, & Grotenhermen, 2013; Johnston et al., 2019; 

McDonald & Brunelle, 2018). Inhaled cannabis products and orally ingested cannabis 

products are metabolized differently and result in distinct cannabis-related effects 

(Newmeyer et al., 2017). Inhaled cannabis is fast acting and its effects are acute, 

providing optimal THC-induced psychoactive effects (Hall, 2014). In contrast, when 

consuming edible forms of cannabis, effects are delayed and tend to persist for longer 
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periods of time relative to inhalation methods (Allen et al., 2017; Giombi, Kosa, Rains, 

& Cates, 2017). Both inhaled and ingested cannabis consumption have risks; most 

notably, pulmonary/respiratory effects for inhalation and the risk of taking greater 

amounts than intended with edibles (Martinasek, McGrogan, & Maysonet, 2016; Sachs 

et al., 2015; Vandrey et al., 2015).  

Prevalence of Cannabis Use  

Other than alcohol, cannabis is by far the most widely used psychoactive 

substance in the world, totalling approximately 192.2 million users annually (United 

Nations Office on Drugs and Crime Estimates, 2016). Canada, where cannabis has 

recently been legalized, is no exception (Government of Canada, 2019). According to 

the National Cannabis Survey of Canada (Statistics Canada, 2019), 17.5% of Canadians 

aged 15 and over have consumed cannabis within the last three months. With the 

legalization of recreational cannabis use, the number of first time cannabis users is also 

increasing, nearly doubling the estimate of 327,000 first time users in 2018 to 646,000 

in 2019 (Statistics Canada, 2019). Not only are first time cannabis users on the rise, but 

the proportion of current, active cannabis users is also increasing (Canadian Centre on 

Substance Use and Addiction, 2017; Statistics Canada, 2004; Statistics Canada, 2019). 

Since 1989, Statistics Canada has highlighted a steady increase in past-year cannabis 

users, noting a sharp increase in prevalence in the 21st century (i.e., 6.5% in 1989, 7.4% 

in 1994, 12.2% in 2012, 22% in 2018), mirroring the slow movement of cannabis 

decriminalization in both Canada and the United States (Health Canada, 2018; Statistics 

Canada, 2004; Statistics Canada, 2015).  
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In Canada, the use of cannabis for medical purposes is also legal and has been on 

the rise alongside recreational cannabis use. This has been exemplified by Statistics 

Canada data, in which substantial increases in medical cannabis use from 2015 (i.e., 

24% of cannabis users) to 2017 (i.e., 37% of cannabis users; Canadian Centre on 

Substance Use and Addiction, 2017; Statistics Canada, 2018) have been reported. 

Cannabis use is particularly prevalent among young Canadians; youth and young adults 

consistently report higher frequency of use than older Canadians (Canadian Centre on 

Substance Use and Addiction, 2017; Padovano & Miranda, 2018; Pearson, Liese, 

Dvorak, & Marijuana Outcomes Study Team, 2017; Statistics Canada, 2018; Statistics 

Canada, 2019).  

Although all Canadian provinces report higher levels of cannabis use than the 

international average of approximately 4%, provinces do differ significantly in their 

level of cannabis use (Statistics Canada, 2019; United Nations Office on Drugs and 

Crime Estimates, 2016). Quebec and Manitoba fall significantly below the national 

average of cannabis use (i.e., 17.5%); 11% and 13% of residents aged 15 or older in 

these two provinces, respectively, report cannabis use within a three-month period. In 

contrast, Ontario and Alberta report significantly greater prevalence rates than the 

national average, with 20% and 21.5% of residents aged 15 or older reporting cannabis 

use within the last three months, respectively (Statistics Canada, 2019). The prevalence 

of past 3-month cannabis use in New Brunswick, however, is closer to the national 

average at 18.2% (Statistics Canada, 2019). Given these rates of cannabis use, it is 

important to investigate what proportion of the population may experience significant 

negative consequences as a result of their cannabis consumption.   
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Cannabis Use Disorder 

 Although most cannabis users have a recreational pattern of consumption – 

which is less likely to be associated with significant negative consequences – cannabis 

use may evolve into a cannabis use disorder (CUD) for a small portion of users (Fischer 

et al., 2017; Kosty, Seeley, Farmer, Stevens, & Lewinsohn, 2016). The American 

Psychiatric Association (APA, 2013) has described CUD in the Diagnostic and 

Statistical Manual of Mental Disorders: fifth edition (DSM-5) as a problematic pattern 

of use which is associated with negative health, social, and occupational consequences. 

Such problematic practices are tied to clinically significant impairment or distress, and 

an individual must demonstrate at least two of the following 11 criteria (APA, 2013) 

within the last year to meet the clinical threshold for CUD: 1. cannabis is often taken in 

larger amounts or over a longer period than was intended; 2. there is persistent desire or 

unsuccessful efforts to cut down on or control cannabis use; 3. a great deal of time is 

spent in activities to obtain cannabis, use cannabis, or recover from its effects; 4. the 

individual experiences craving, or urges to use cannabis; 5. recurrent cannabis use 

results in a failure to fulfill major role obligations at work, school, or home; 6. there is 

continued cannabis use despite having persistent or recurrent social or interpersonal 

problems caused or exacerbated by the effects of cannabis; 7. important social, 

occupational, or recreational activities are given up or reduced because of cannabis use; 

8. there is recurrent cannabis use in situations in which it is physically hazardous; 9. 

cannabis use is continued despite knowledge of having a persistent or recurrent physical 

or psychological problem that is likely to have been caused or exacerbated by cannabis; 

10. tolerance is experienced, defined by either (a) a need for markedly increased 
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amounts of cannabis to achieve intoxication or desired effect or (b) markedly diminished 

effect with continued use of the same amount of cannabis; and/or 11. withdrawal is 

experienced, manifested by either (a) the characteristic withdrawal syndrome for 

cannabis or (b) cannabis (or a closely related substance) being taken to relieve or avoid 

withdrawal symptoms (APA, 2013).  

 In addition to the identification of the individual’s relevant symptoms, CUD is 

further qualified as being either mild, moderate, or severe depending on the number of 

diagnostic criteria the individual has met. Mild CUD is present when two to three 

criteria have been met, moderate requires four criteria to be met, and severe CUD is 

diagnosed when five or more criteria are met (APA, 2013). The majority of cannabis 

users do not progress into problematic cannabis use; the 12-month prevalence of CUD 

in adults (i.e., aged 18 and older) is approximately 2.5% (Hasin et al., 2016). Among 

younger adults, CUD is more prevalent, with nearly 7% of 18 to 29 year olds 

experiencing a range of problematic cannabis use symptoms severe enough to warrant a 

diagnosis of CUD (Butterworth, Slade, & Degenhardt, 2014; Hasin et al., 2016).  

Quantity and Frequency of Substance Use  

 Some substance use researchers have debated whether or not diagnostic criteria 

for substance use disorders, most often specified by previous or current versions of the 

DSM, is necessary (Rehm et al., 2013; Saha, Stinson, & Grant, 2007). More specifically, 

it has been suggested that individuals who use substances problematically may benefit 

from more efficiently delivered healthcare experiences by bypassing the necessary step 

of first being formally diagnosed with an official substance use disorder to access these 
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services; instead, a health care provider could identify an inherent problem based on 

their heavy use over time (Rehm et al., 2013).  

Rehm and colleagues (2013) presented compelling arguments in an opinion 

paper concerning the use of quantity and frequency as indicators of problematic 

substance use rather than the assignment of the traditional DSM diagnosis of substance 

use disorder. Importantly, within their argument is the idea that heavy use over time 

accounts for the majority of the symptoms included in the DSM substance use disorder 

criteria (Rehm et al., 2013). To illustrate, these authors argued that heavy use over time 

is responsible for the biological changes (e.g., long and short-term effects on the brain), 

social consequences (e.g., performance at place of employment), substance-related 

mortality, and the tolerance, withdrawal, and intoxication symptoms that are associated 

with the use of a particular substance (Rehm et al., 2013). In a separate review article, 

Rehm and Roerecke (2013) demonstrated the validity of these arguments by presenting 

aggregated data from three studies on alcohol users that found that a reduction in alcohol 

intake in heavy users significantly decreased mortality rates. Therefore, the extensive 

DSM criteria for substance use disorder may be unnecessary for capturing disordered 

use and may be more complicated than required to guide care. Having a simpler method 

available for clinicians and researchers to identify potentially at-risk substance users 

may be beneficial, as health care professionals would have the skillset to assess the level 

of risk for a given individual, even if diagnosis is outside of their scope of practice. This 

flexibility in assessment would allow for more efficient screening and, in turn, could 

lead to expedited access to treatments and interventions for substance misusing 

individuals. The lack of a clinical label, such as alcohol use disorder, may also reduce 
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the stigma that is associated with the diagnosis of a substance use disorder (Rehm et al., 

2013). However, one concern with abandoning the DSM diagnosis of substance use 

disorder is the complications that may arise when deciding which services and treatment 

plans may be best suited for each individual (Saunders, 2013). Nevertheless, in the 

context of research, a diagnosis is often used as an outcome variable, but the delivery of 

services and treatments are generally not offered at this point of contact. Therefore, this 

potential obstacle may not be as relevant to researchers. Additionally, adopting a 

screening method to identify problematic substance use more efficiently would not 

necessarily eliminate the need to obtain a formal diagnosis altogether, but would rather 

accelerate the process of service accessibility, from which point those who require 

further diagnostic services may be subsequently referred to such resources. 

Although there is disagreement regarding which approach to identifying 

problematic substance use is best (e.g., Dierker et al., 2007; Mcbride, Strong, & Kahler, 

2010; Mcbride, Teesson, Baillie, & Slade, 2011), assessing quantity and frequency of 

use has the potential to be useful for health care practitioners as well as researchers. 

Quantity and Frequency of Cannabis Use 

Both quantity and frequency variables have proven to be reliable indicators of 

problematic substance use, particularly with alcohol and tobacco (Rehm et al., 2013). 

Studies also have demonstrated that both quantity and frequency of cannabis use may 

serve as strong markers of cannabis-related negative consequences and that these two 

measures could be sufficient in identifying problematic, high risk cannabis use 

(Norberg, Mackenzie, & Copeland, 2012; Tomko et al., 2018; Walden & Earleywine, 

2008; Zeisser et al., 2012). Although both cannabis use measures (i.e., quantity and 
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frequency) may have value, it has been argued that frequency of use may be the 

strongest indicator of risky cannabis use and associated problems, with or without an 

additional indicator for quantity of use (Chen, Kandel, & Davies, 1997; Cuttler & 

Spradlin, 2017; Tomko et al., 2018; Zeisser et al., 2012). However, as discussed below, 

there are methodological challenges associated with assessing quantity of cannabis that 

may have masked its true relationship with cannabis-related problems.  

Frequency of cannabis use. The assessment of frequency of cannabis use has 

closely resembled the measurements of frequency of use of other licit and illicit 

substances, as additional factors (i.e., potency, method of administration) do not 

confound this variable. For instance, simply querying how often an individual consumes 

cannabis products within a given period of time appears to be a reliable indicator of on 

how many occasions the individual uses cannabis, regardless of the quantity they 

consume. For this reason, frequency of use measures for cannabis tend to be similar 

across studies, posing questions such as “How many times did you use cannabis?” or 

“On about how many of these days did you use marijuana, cannabis, or hashish?” (e.g., 

Monshouwer et al., 2006; Zeisser et al., 2012). Occasionally, this question may be 

accompanied by an aid, such as a calendar, to facilitate recall (e.g., Tomko et al., 2018).  

What is less clear, however, is the range of time that these questions should 

assess. Oftentimes, studies address lifetime use, past-year use, past 6-month use, and/or 

past-month use (e.g., Crane, Schuster, & Gonzalez, 2013; Leadbeater, Ames, & Linden-

Carmichael, 2018; Zeisser et al., 2018). In accordance with Rehm’s (2013) position 

regarding quantity and frequency of use measures as indicators of problematic cannabis 

use, recent research by Chavez, Bradley, Lapham, Wickizer, and Chisolm (2019) 
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attempted to determine the optimal cutoff point of frequency of cannabis use in 

screening for CUD in adolescents. They found that, depending on cannabis users’ age, 

there may be a differential risk for the development of CUD when considering how 

frequently cannabis is consumed. Notably, they found that youth aged 12-15 years 

should be flagged as potential problematic users if they report having consumed 

cannabis on three or more occasions in the past 12 months, whereas later adolescents 

(i.e., 16 years or older) may require a higher threshold with a cutoff point of 12 or more 

occasions of cannabis use in the past 12 months. One other study (Kelly et al., 2014) 

examined past-year cannabis use as a potential screening tool for cannabis use problems 

in a sample of 525 adolescents aged 12 to 17 years, and found that using on two or more 

days in the past 12 months could be used as a threshold for potential negative 

consequences, although they did not consider age as a potential confounding variable.  

Overall, frequency of cannabis use indicators are important predictors of specific 

problems, such as reduced gray matter volume in areas that are integral to motivational, 

emotional, and affective processing (Battistella et al., 2014). A linear relationship also 

exists between frequency of cannabis use and externalizing symptoms, as well as with 

symptoms of psychosis, depression, and anxiety (Leadbeater et al., 2018; Monshouwer 

et al., 2006). In addition, cognitive problems, such as having trouble thinking clearly, 

have been tied to higher frequency of cannabis use (Monshouwer et al., 2006). Problems 

external to the individual also may arise due to higher frequency of cannabis use, such 

as legal, financial, and social problems (Tomko et al., 2018; Zeisser et al., 2018). These 

correlating factors support the assessment of frequency of cannabis use as an indicator 

of possible negative cannabis-related consequences.  
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Quantity of cannabis use. Frequency of cannabis use as a metric appears to be 

easier to assess than quantity of cannabis use as there are unique challenges in assessing 

quantity, specifically in relation to cannabis use. Most importantly, there is a lack of 

standardized measures of cannabis consumption (Freeman et al., 2014; Tomko et al., 

2018). For many other substances, standardized dosing exists, which allow individuals 

as well as researchers to more accurately measure the quantity of the substance that has 

been, or will be, consumed (Kalinowski & Humphreys, 2016; Turner, 1990). For 

example, a standard serving of alcohol in North America is defined as 14 grams of pure 

ethanol (or approximately 12 ounces of 5% beer, 5 ounces of 12% wine, or 1.5 ounces 

of 40% distilled spirits; Centre for Addiction and Mental Health, 2012; Kalinowski & 

Humphreys, 2016). The true quantity of cannabis an individual has consumed, however, 

cannot be easily measured with such precision due to its wide variability in composition 

(i.e., CBD, THC potencies), consistency of joint/edible size and potency, and the route 

of administration an individual chooses to consume cannabis, and therefore may be 

easily misjudged, causing inaccuracies in self-reported intake.  

To remedy these measurement inaccuracies for quantity, some researchers have 

suggested using a pseudo-cannabis substance to represent the physical quantity of 

cannabis that an individual believes they have consumed (Mariani, Brooks, Haney, & 

Levin, 2011; Norberg et al., 2012; Tomko et al. 2018). The surrogate substance (e.g., 

oregano) is given to the participant, who then partitions amounts of the substance for the 

researcher, which is weighed and quantified (in grams). For example, Norberg, 

Mackenzie, and Copeland (2012) assessed the effectiveness of this approach when used 

in conjunction with the timeline follow back (TLFB) approach. The TLFB method 
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involves using a physical calendar to report whether a substance has been used, the 

quantity that has been used (in grams or joints), and how many times the substance was 

consumed on each day (Sobell & Sobell, 1992). In their study, 98 Australians who self-

identified as cannabis users completed a TLFB interview alongside a trained researcher 

to report their cannabis use for the same 90-day period on two separate occasions. 

Participants were asked to report their cannabis use on each morning, afternoon, and 

evening with the help of a surrogate substance (i.e., “marijuanilla”) and relevant drug 

paraphernalia (i.e., rolling paper, pipes) and to estimate, in grams, the quantity of the 

surrogate substance it contained. Results demonstrated that participants were unable to 

correctly gauge by verbalization the proportion of the pseudo-cannabis substance that 

they had partitioned (in grams), but that the partitioning method of measurement was 

reliable nonetheless, as demonstrated by nearly perfect test-retest reliability on time one 

and time two TLFB sessions (i.e., participants portioned the surrogate substance 

similarly). These researchers also found that assessing quantity of use using this method 

was predictive of cannabis-related problems and dependence severity over and above 

frequency of use.  

More recently, Tomko and her colleagues (2018) conducted a similar study to 

that of Norberg and colleagues but with a clinical sample of 302 participants who tested 

positive for recent cannabis use, as determined by a urine cannabinoid test. Again, the 

TLFB method was used in combination with a surrogate substance (i.e., dried 

motherwort) and relevant drug paraphernalia. However, in this case, participants were 

asked to report on past 30-day use rather than past 90-day use. Participants were also 

instructed to estimate the amount, in grams, of the surrogate substance they had 
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indicated using on each day. The study concluded that the measures used to estimate 

cannabis quantity (i.e., the surrogate substance and TLFB) were predictive of urine 

cannabinoid levels (i.e., a biological marker of cannabis use), but were not helpful in 

predicting cannabis-related problems, in contrast to Norberg et al.’s (2012) findings. 

Hence, the visual representation of cannabis may allow the participant to more reliably 

report on the quantity of cannabis they have consumed, but it is unclear whether it adds 

to the predictability of cannabis-related consequences.  

In addition to accuracy concerns, assessing quantity using physical 

representations in conjunction with the TLFB method has a significant drawback in that 

it takes notably more time and resources to deliver than do self-report questionnaires 

(Tomko et al., 2018). Other considerations in assessing quantity include how many 

individuals have shared each dose of cannabis (i.e., whether or not the dose was 

consumed alone or passed between individuals in a group setting), the variable potencies 

of joints, the variable strength of edibles, and the different modes of administration (i.e., 

joints, bongs, edibles, oils, etc.; Stockburger, 2016; Tomko et al, 2018; Walden & 

Earleywine, 2008), which are not addressed with the use of a pseudo-cannabis measure. 

Despite promising results from studies that have paired the TLFB method with the 

partitioning of surrogate substances, the inability to take into consideration these other 

factors (e.g., potency, mode of administration) negatively affects the utility of this 

method and measurement.  

Other options for measuring quantity have been considered. Researchers have 

tried measuring quantity with direct questions pertaining explicitly to the amount of 

cannabis consumed, which can be reported in grams or in amounts of joints/hits 
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consumed (e.g., Zeisser et al., 2012). However, as individuals often roll their own joints, 

joint size is not a consistent measure. Zeisser (2012) outlined guidelines for quantity of 

cannabis measurement within their study, in which quantity was measured in joints that 

corresponded to particular amounts of cannabis (i.e., 1 joint = 0.5 grams of cannabis, or 

5 bong/pipe hits, or 10 puffs of a joint). These authors concluded that their method for 

measuring cannabis quantity was valid within their sample. In addition, they suggested 

guidelines for consumption similar to those associated with alcohol in that they 

proposed, based on their findings, that one joint per day (as defined above) may not be 

harmful, but more than one joint per day may lead to increased odds of experiencing 

cannabis-related problems. These authors also found that cannabis quantity was 

predictive of cannabis-related problems, but to a lesser extent than was frequency of use. 

This method – outlining explicit guidelines for quantity – only has been tested on a 

single sample; therefore, it is unclear whether or not this method is reliable. In addition, 

it remains difficult to assess the effects associated with a given quantity of cannabis, as a 

standard physical quantity does not address other concerns with the accurate 

measurement of cannabis quantity, such as the variability in the types, compositions, 

potencies, and modes of administration of cannabis products (Tomko et al., 2018; 

Walden & Earleywine, 2008).  

As an alternative measure, assessing the potency of cannabis to estimate risk of 

adverse effects may be more appropriate than measuring the absolute physical quantity 

of cannabis used. To illustrate, when an individual consumes the same amount of low 

potency cannabis (e.g., 3% THC) as another individual who consumes high potency 

cannabis (e.g., 17% THC), the physical quantity may be of lesser interest, as the 
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individual who has consumed the higher potency cannabis may suffer more intense side 

effects than their lower potency consuming counterpart (Fischer et al., 2017; Potter, 

Clark, & Brown, 2008). Moreover, different combinations of THC and CBD may 

produce significantly varying effects from one strain of cannabis to another (Fischer et 

al., 2017). Although both THC and CBD are thought to have psychoactive effects, CBD 

does not cause intoxicating effects (Solowij et al., 2019). In fact, CBD helps to attenuate 

the intoxicating effects of cannabis products that are high in THC (Solowij et al., 2019). 

Hence, it has been suggested that research investigating quantity and frequency of 

cannabis use should query potency (i.e., % concentration of THC and CBD; Hindocha, 

Norberg, & Tomko, 2018).  

Freeman and colleagues (2014) investigated potency within a sample of 247 

cannabis users. Participants were instructed to first describe the cannabis they were 

going to smoke in terms of its type (i.e., “skunk”, “herbal”, “resin”, or “other”) and 

potency, which was rated on a 10-point Likert scale, where 1 corresponded to 

“negligible effect” and 10 to “incredibly strong”. Participants were then instructed to 

smoke their cannabis in the presence of the researcher. The researcher recorded the 

amount of cannabis the participant consumed, in grams, by weighing the joint prior to 

the participants’ consumption. The researcher also collected a sample of the cannabis to 

test for THC and CBD concentrations. Participants subsequently rated their subjective 

high from 1 (“not stoned”) to 10 (“extremely stoned”). The major conclusions drawn by 

Freeman et al. were that individuals who consumed cannabis more frequently (i.e., daily 

users) were better able to estimate the true potency of their cannabis relative to 

recreational users (i.e., used on average 10 days per month), and that THC 
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concentrations were negatively associated with joint sizes, irrespective of frequency of 

use. In other words, participants tailored the amount of cannabis they smoked to the 

potency of the product, suggesting that potency is more important than objective 

quantity. Finally, participants’ subjective ratings of intoxication correlated with 

estimated potency but not THC concentrations. However, as could be expected, 

increased CBD concentrations were associated with a matched decrease in estimated 

potency. These authors suggested that the lack of association between subjective high 

ratings and THC potency may be linked to the titration of high potency cannabis, in 

which cannabis users adjust their dose to attain optimal levels of intoxication. Hence, 

these findings provide further evidence that a physical amount of cannabis alone may 

not be a reliable measure of cannabis quantity, as individuals adjust their level of 

intoxication based on potency rather than physical quantity. 

In addition to direct measures, indirect methods of assessing quantity also have 

been employed by querying subjective levels of intoxication. For instance, Walden and 

Earleywine (2008) questioned cannabis users on “approximately how 'high,' 'buzzed,' 

'stoned,' or intoxicated do you usually get when you use marijuana?” (Walden & 

Earleywine, 2008). This question, although not assessing quantity directly, may still 

extract pertinent information based on the strength of the effects that the individual has 

experienced as a result of their cannabis consumption. Walden and Earleywine used one 

direct measure of quantity (i.e., self-reported quarter ounces consumed per month) 

alongside two indirect measures of quantity: usual intensity of intoxication and 

maximum intensity of intoxication. Their results revealed that the indirect measures of 

cannabis quantity were both significantly associated with cannabis-related problems and 
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dependency over and above the effect of frequency. Additionally, these authors noted 

that both direct and indirect measures of cannabis quantity were predictive of cannabis-

related outcomes and argued that subjective levels of intoxication should be assessed 

when examining the impact of cannabis quantity.  

Due to the challenges with assessing quantity of cannabis use in existing 

research and its potential to predict negative consequences related to use, future research 

should focus on novel ways of assessing cannabis quantity (e.g., THC/CBD 

concentrations, subjective ratings of effects). One of the objectives of the current thesis 

is to assess the contribution of quantity and frequency of cannabis use estimates on the 

likelihood of experiencing negative cannabis-related consequences. In addition, the 

current research examined broader aspects of an individuals’ experience that may 

predispose them to using cannabis problematically, which is the focus of the following 

section.   

Risk Factors for the Development of Cannabis Use and Misuse 

It is important to examine which factors predict cannabis-related problems and 

cannabis misuse over and above measures of quantity and frequency. Specifically, 

gender, age, internalizing and externalizing symptoms, and polysubstance use each have 

been identified as possible risk factors for the development of problematic cannabis use 

and subsequent cannabis-related consequences. Available research on these risk factors 

will be reviewed below.  

Gender. An individual’s gender serves as a risk factor for the development of 

various cannabis-related consequences (Cooper & Haney, 2016; Fogel, Kelly, Westgate, 

& Lile, 2017; Hayatbakhsh et al., 2009; Swift, Coffey, Carlin, Degenhardt, & Patton, 
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2008). According to the National Cannabis Survey of Canada (Statistics Canada, 2019), 

males are significantly more likely than females to have recently consumed cannabis or 

cannabis products, with 22.3% of males (in contrast to 12.7% of females) reporting 

having consumed cannabis in the last three months. Males are also more likely than 

females to report past-year cannabis use, as well as lifetime cannabis use (Butterworth et 

al., 2014; Government of Canada, 2018; Substance Abuse and Mental Health Services 

Administration, 2014). Unsurprisingly, CUD rates are higher among males as well 

(Butterworth et al., 2014; Hasin et al., 2016; Hayatbakhsh et al., 2009; Wagner & 

Anthony, 2007). For instance, Hasin (2017) found that 8.4% of males from a large, 

representative American sample reported lifetime CUD relative to only 4.3% of females 

from the same population. 

 Although males experience a higher risk of both consuming cannabis in general 

and developing CUD, females also exhibit unique cannabis-related risks. For example, 

there is strong evidence linking female users to an increased likelihood of telescoping 

(Ehlers et al., 2010; Hernandez-Avila, Rounsaville, & Kranzler, 2004; Khan et al., 

2013). Telescoping can be defined as a cannabis use trajectory characterized by the 

rapid onset of misuse following initial cannabis use (Fogel et al., 2017). This unique 

cannabis use trajectory implies that women develop problematic cannabis use at a faster 

pace than men (Khan et al., 2013). Additionally, despite women’s increased likelihood 

of seeking treatment quickly, they also tend to experience greater withdrawal symptoms, 

which have been linked to relapse (Copersino et al., 2010; Hall, 2014; Hernandez-Avila 

et al., 2004). Women also have higher rates of comorbidity, particularly with mood and 
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anxiety disorders, which may lead to an increased risk of relapse (Kahn et al., 2013; 

Wright, Scerpella, & Lisdahl, 2016).  

Relative to women, men may be more susceptible to the analgesic effects of 

cannabis and tend to experience more prolonged and severe CUD (Cooper & Haney, 

2016; Khan et al., 2013). However, relative to men, women tend to report greater 

positive cannabis-induced effects (Cooper & Haney, 2014). These positive subjective 

cannabis-related experiences have been tied to increased cannabis use, and have the 

potential to lead to cannabis-related problems, such as CUD (De Wit & Phillips, 2012; 

Le Strat et al., 2009). Moreover, when consuming cannabis, men and women respond 

differently to varying levels of THC (Cooper & Haney, 2014; Fogel et al., 2017; 

Lundahl & Greenwald, 2015). For example, Fogel et al. (2017) found that women 

reported greater sensitivity (e.g., self-rated “high”) to low levels of orally administered 

THC in comparison to men. However, when higher levels of THC were administered, 

men reported greater sensitivity than women (Fogel et al., 2017). Other studies have 

found differences in the subjective effects of THC between males and females as well, 

using various modes of administration and potencies of cannabis products (e.g., Cooper 

& Haney, 2014; Lundahl & Greenwald, 2015). More research is needed on the specific 

gender differences with respect to cannabis use before a clear understanding of this 

relationship can be established (Cuttler et al., 2016).  

Age. Adolescents and emerging adults are far more likely to consume cannabis 

than any other age group (Canadian Centre on Substance Abuse and Addiction, 2018; 

Cuttler et al., 2016; Government of Canada, 2018; Statistics Canada, 2019). In fact, in 

2019, 30% of Canadians aged 15 to 24 reported recent (i.e., past 3-month) cannabis use, 
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in contrast to much lower reports of use (16%) by their older peers (Statistics Canada, 

2019). Although these variations in cannabis use populations are striking, they may 

actually reflect underestimates of the true prevalence of cannabis use among young 

Canadians. This underestimate may be due to the wide age bracket that is used in 

Canadian population surveys (e.g., 15 to 24 years). For example, a large Ontario-based 

study with high school students found a steady increase in cannabis use prevalence 

throughout adolescence (Centre for Addiction and Mental Health, 2017). Senior 

students, who are roughly 17 years old had a striking 36.9% lifetime prevalence of 

cannabis use – a large jump from the observed lifetime prevalence rates in freshmen 

(9.3%), who are roughly 14 years old (Centre for Addiction and Mental Health, 2017). 

Similarly, the Canadian Cannabis Survey (Government of Canada, 2019) presented 

cannabis use prevalence within more restricted age ranges of 16 to 19 and 20 to 24 years 

old, and again, found higher estimates of past-year cannabis use in the older age group 

(i.e., 36% vs. 44%). Although the highest rates of cannabis use are found among older 

adolescents and emerging adults, the proportion of young adolescents (i.e., younger than 

16 years) consuming cannabis remains high, with estimates ranging from 3% to 15% 

(Centre for Addiction and Mental Health, 2017; Health Canada, 2014; Rodríguez, 

2015). These high rates of cannabis use in Canadian youth are important to note, as 

early initiation of cannabis use has been associated with a myriad of cannabis-related 

negative consequences, spanning from adolescence to adulthood (Fischer et al., 2017; 

Lisdahl & Price, 2012; Lisdahl, Wright, Kirchner-Medina, Maple, & Shollenbarger, 

2014; Meier et al., 2012; Richmond-Rakerd et al., 2016). For example, individuals who 

consume cannabis early in life are at a significantly greater risk for the development of 
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CUD (Butterworth et al., 2014; Fischer et al., 2017; Hasin et al., 2016; Schlossarek, 

Kempkensteffen, Reimer, & Verthein, 2015; Swift et al., 2008).  

Adolescence and young adulthood are periods of critical brain development 

during which cannabis use can be detrimental (Fischer et al., 2017; Lisdahl & Tapert, 

2012). Specifically, consuming cannabis throughout this period of brain growth (i.e., 

adolescence and emerging adulthood) may lead to altered volume and structure of grey 

and white matter (Demirakca et al., 2010; Gruber, Dahlgren, Sagar, Gönenç, & Lukas, 

2013; Lisdahl & Price, 2012). This increased susceptibility to cannabis use in young 

users has been thought to lead to a multitude of adverse consequences (e.g., driving 

while under the influence of cannabis, doing or saying embarrassing things, etc.; 

Pearson et al., 2017). Additionally, cannabis use has been associated with 

unemployment and risky sexual behaviour in youth (Fergusson, Boden, & Horwood, 

2015; Schuster, Crane, Mermelstein, & Gonzalez, 2012).  

Mental health concerns may also arise in young cannabis users, particularly with 

regard to psychosis/psychotic-like experiences (Furgusson, Boden, & Horwood, 2015; 

Hasin, 2017; Spriggens, & Hides, 2015). Furgusson and colleagues (2015) examined a 

large cohort of New Zealanders who had been followed since birth and found that, 

between the ages 18 and 25 years, there was a significant association between cannabis 

use and subsequent onset of psychotic symptoms. However, the converse was not true, 

suggesting that cannabis use may indeed precede psychotic-like experiences in emerging 

adults. Furthermore, chronic cannabis use throughout adolescence has been linked to 

reductions in intelligence quotient (IQ) scores (Camchong, Lim, & Kumra, 2017; Meier 

et al., 2012). A large longitudinal study by Meier and her colleagues (2012) revealed 
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that individuals who consumed cannabis weekly prior to the age of 18 experienced an 

average reduction of 6 IQ points from childhood to adulthood. Moreover, these 

decreases in IQ persisted regardless of whether or not the individual continued their 

cannabis use into adulthood. However, adults who reported continued frequent use of 

cannabis saw greater reductions in IQ than individuals who had abstained or reported 

infrequent adult cannabis use (Meier et al., 2012). Thus, there are cognitive implications 

of cannabis use in youth.  

Other cognitive factors are also impacted by early cannabis use in both cross-

sectional and longitudinal studies, including impaired memory function (Crane, 

Schuster, Fusar-Poli, & Gonzalez, 2012; Hanson et al., 2010; Meier et al., 2012; Solowij 

et al., 2011). Attentional deficits and poor executive function also have been observed in 

adolescent cannabis users (Camchong et al., 2017; Gruber et al., 2013; Hanson et al., 

2010; Lisdahl & Price, 2012; Meier et al., 2012). Furthermore, a cross-sectional study 

by Lisdahl and Price (2012) concluded that psychomotor function was impaired as a 

result of adolescent cannabis use, particularly in young male participants. Hence, age of 

first use is a notable predictor of cannabis-related problems for psychosis, cognitive 

domains, and psychomotor functioning.  

Internalizing symptoms. Mental health symptoms are relevant in the context of 

cannabis use risk factors beyond increased risk of psychosis. Mental health disorders 

can be categorized into overarching categories of disorders based on shared 

symptomatology (Achenbach, 1978; Krueger, 1999). Specifically, Krueger, Caspi, 

Moffitt, and Silva (1998) examined various DSM mental health disorders (e.g., anxiety 

disorders, substance use disorders, etc.) and found a two-factor model in which groups 
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of diagnoses shared common variance. These two overarching factors were termed as 

internalizing (e.g., anxiety disorders, depressive disorders) and externalizing factors 

(e.g., antisocial personality disorder, CUD, alcohol use disorder), which outline the 

higher-order symptoms that are associated with various mental illnesses (Krueger et al., 

1998). Personality traits also have been associated with these broad mental health 

factors. For instance, individuals with anxiety and affective disorders often score high 

on measures of neuroticism, whereas those with externalizing disorders display lower 

levels of conscientiousness (Krueger et al., 1998; Krueger, 1999; Krueger, Mcgue, & 

Iacono, 2001).  

 Studies examining the relationship between internalizing features and cannabis 

use have been inconsistent in their results. For example, Rodríguez (2015) found that 

neuroticism as a measure of trait emotionality was associated with cannabis use in a 

younger group of participants (i.e., 12-14 years), but not in an older group (i.e., 15-18 

years), whereas another study found cannabis users did not differ significantly from 

controls on measures of neuroticism (Fridberg, Vollmer, O’Donnell, & Skosnik, 2011). 

However, a twin study by Vink, Nawijn, Boomsma, and Willemsen (2007) concluded 

that twins who were discordant for cannabis use differed significantly on indices of 

neuroticism; specifically, the sibling who reported consuming cannabis had higher 

neuroticism scores. Thus, given that the literature is mixed, it is unclear whether 

neuroticism is meaningfully linked to cannabis use.  

Self-reported anxiety symptoms and anxiety sensitivity are also subsumed under 

internalizing factors. Evidence for a link between this subset of internalizing symptoms 

and cannabis use is more substantial than neuroticism as an emotionality construct, 
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particularly with regard to social interaction anxiety (Buckner et al., 2008; Schlossarek 

et al., 2015). A variety of studies have identified an individual’s likelihood of 

experiencing anxiety symptoms as a risk factor for both the initiation of cannabis use as 

well as for the development of a CUD (Bierhoff et al., 2019; Hayatbakhsh et al., 2009; 

Pol et al., 2013; Schlossarek et al., 2015). These findings are also supported in Kedzior 

and Laeber’s (2014) review on anxiety and cannabis use in non-clinical populations. 

Notably, social interaction anxiety seems to persist as a risk factor for problematic 

cannabis use, even when controlling for other anxiety disorders, suggesting that it plays 

a unique role in the development of cannabis-related consequences (Buckner et al., 

2008). In fact, individuals with a diagnosis of social anxiety disorder have 6.5 times 

greater odds of developing CUD relative to participants without this anxiety diagnosis, 

according to a 14-year long longitudinal study (Buckner et al., 2008). This association 

persisted after accounting for variance that may be attributable to other internalizing and 

externalizing constructs, gender, and past CUD and alcohol use disorder (Buckner et al., 

2008).  

Similarly to neuroticism, depressive symptoms also have been associated with 

cannabis use within the literature (Hayatbakhsh et al., 2009; Patrick, Yeomans-

Maldonado, & Griffin, 2015); however, results from these studies are discordant on 

whether or not depressive symptoms meaningfully influence cannabis use and cannabis-

related outcomes (Buckner et al., 2008; Chabrol, Chauchard, Goutaudier, & Leeuwen, 

2012; Hall, 2014). Some researchers claim that individuals with depressive symptoms 

are at increased risk of consuming cannabis and/or developing cannabis 

dependence/CUD (Chabrol et al., 2012; Kedzior & Laeber, 2014; Korn, Haynie, Luk, 
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Simons-Morton, 2018). For example, depressive symptoms were associated with 

frequent cannabis use (i.e., on more than 20 occasions in the past-year) in an American 

sample of emerging adults (Korn et al., 2018). In contrast to such findings, other 

research has found no significant relationship between depressive symptoms and CUD 

(Buckner et al., 2008; Manrique-Garcia, Zammit, Dalman, Hemmingsson, & Allebeck, 

2012). A recent review on cannabis use risk factors (Hall, 2014) suggests that this 

contrast in findings may be explained by the level of control over confounding variables 

within each individual study. By way of illustration, Hall (2014) provided multiple 

examples of studies that have initially found a relationship between measures of 

depression and cannabis use, but fail to find a lasting effect when additional 

confounding variables (e.g., use of tobacco or risky use of alcohol, IQ) are included in 

their models (e.g., Fergusson & Horwood, 1997; Hall, 2014; Manrique-Garcia et al., 

2012). Therefore, it remains unclear whether or not depressive symptoms have a 

significant impact on cannabis use.  

If one accepts that at least some elements of internalizing symptoms are 

associated with cannabis use, then the most established theory accounting for this 

association has been the self-medication hypothesis. This theory posits that individuals 

use substances to alleviate the symptoms that are associated with their mental health 

problems, which may in turn lead to problematic use (Khantzian, 1987). The self-

medication hypothesis may also explain the differential influence of each internalizing 

symptom on cannabis use (Buckner et al., 2008). For instance, generalized anxiety 

disorder and panic disorder are typically characterized by a fear of health-related 

problems and increased arousal (APA, 2013). These symptoms may act as a protective 
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factor against the initiation or use of substances such as cannabis (which may induce the 

sensations they fear) in comparison to individuals with social interaction anxiety, who 

may find relief from their symptoms by consuming cannabis (Ali et al, 2016; Buckner et 

al., 2008). An alternate plausible explanation for the association between internalizing 

disorders and cannabis use is that there may be a biological susceptibility that is linked 

to both substance misuse and mental health disorders (Hasin, 2017); however, the 

specific genetic mechanisms behind this potential association remain unclear (e.g., 

Carey et al., 2016; Hodgson et al., 2017; Otten, Huizink, Monshouwer, Creemers, & 

Onrust, 2017). In either case, these factors may act alone or interact with externalizing 

factors.  

Externalizing symptoms. In contrast to internalizing symptoms, externalizing 

symptoms are those that contribute to disruptive behaviours, such as impulsivity, risk 

taking, and delinquency (Farmer, Seeley, Kosty, Olino, & Lewinsohn, 2013; Liu, 2004). 

Externalizing constructs consistently have been associated with cannabis use (Boyle et 

al., 1992; Chabrol et al., 2012; Khan et al., 2013; Schlossarek et al., 2015; Monshouwer 

et al., 2006), particularly in adolescents and young adults (Farmer et al., 2015; Griffith-

Lendering, Huijbregts, Mooijaart, Vollebergh, & Swaab, 2011; Hayatbakhsh et al., 

2008; Hayatbakhsh et al., 2009; Schlossarek et al., 2015). Similar to internalizing 

symptoms, the association between externalizing symptoms and cannabis use also may 

be attributable to the self-medication hypothesis (Griffith-Lendering et al., 2011), 

although the shared causes hypothesis (i.e., shared genetic and/or environmental 

vulnerability) has been explored and may too play a role with externalizing symptoms 

and cannabis use vulnerability (Hayatbakhsh et al., 2008; Wei, Loeber, & White, 2004). 
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When externalizing symptoms have been measured as an aggregate score (i.e., 

symptoms associated with many disorders on a single “externalizing” scale”), a linear 

relationship has been found between the proportion of externalizing disorder symptoms 

an individual displays and cannabis use problems (Foster, Arterberry, Iacono, McGue, 

& Hicks, 2017; Meier, Hill, Small, & Luthar, 2015; Tarter, Kirisci, Ridenour, & 

Vanyukov, 2008). For instance, Hayatbakhsh and colleagues (2008) found that 

externalizing behaviours emerging in childhood and adolescence were strong predictors 

of CUD in early adulthood. A more recent longitudinal study (Foster et al., 2017) found 

a link between externalizing symptoms and cannabis-related problems as well, with a 

dose dependent relationship (i.e., non-users, users without CUD, users with CUD) found 

between cannabis-related problems and participants’ levels of externalizing symptoms.  

Specific externalizing symptoms have been examined in relation to cannabis use; 

particularly, impulsivity. Impulsivity is the most well known and most researched 

externalizing risk factor (VanderVeen, Hershberger, & Cyders, 2016). However, despite 

this clear link, findings from the body of impulsivity research has been somewhat 

inconsistent (VanderVeen et al., 2016). In their meta-analytic review, VanderVeen and 

colleagues (2016) argued that these discrepancies may emerge due to the measurement 

of different facets of impulsivity. Although sometimes viewed as a unidimensional 

construct, contemporary research is starting to view impulsivity as a multidimensional 

construct. For example, one model argues there are five facets of impulsivity, labelled 

positive urgency (i.e., acting rashly when experiencing unusually positive emotions), 

negative urgency (i.e., acting rashly when experiencing unusually negative emotions), 

lack of planning, lack of perseverance, and sensation seeking (Cyders, Littlefield, 
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Coffey, & Karyadi, 2015; Cyders & Smith, 2008). These sub-dimensions of impulsivity 

share some variance but are independent of one another nonetheless (Cyders & Smith, 

2007; Cyders et al., 2015). VanderVeen et al.’s (2016) meta-analysis reviewed studies 

that examined these five dimensions of impulsivity separately. Results revealed that, as 

expected, sensation seeking received considerably more attention within the cannabis 

research field (k = 52) than did the remaining facets of impulsivity, noting a stark lack of 

research on lack of perseverance (k = 2). Importantly, based on the available research on 

impulsivity and cannabis use, VanderVeen and colleagues (2016) suggested that one 

source of the discrepancies in impulsivity findings may rest in variability in choices of 

cannabis outcome measures. Specifically, it was noted that sub-facets of impulsivity 

generally tended to have a small effect size for cannabis use initiation, but a larger effect 

size (i.e., medium relationship) for cannabis use-related consequences. Moreover, 

VanderVeen et al. highlighted the parity of effect sizes across all dimensions of 

impulsivity, with the exception of lack of perseverance; although this later discrepancy 

should be considered in light of the paucity of research on this particular sub-dimension 

of impulsivity. Consequently, externalizing symptoms appear to pose a noteworthy risk 

for the development of CUD, particularly in adolescents and young adults. 

Polysubstance use. Another risk factor consistently linked to cannabis-related 

problems and CUD is the use of other substances (Connor et al., 2013; Peters, Budney, 

& Carroll, 2012; Ramo, Liu, & Prochaska, 2012). According to the Canadian Tobacco 

Alcohol and Drugs survey (Statistics Canada, 2018), Canadians who consume cannabis 

products are more likely than Canadians who abstain from cannabis to have consumed 

other substances within the past year. More specifically, Canadians who self-reported 
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having used cannabis in the past 12 months were more likely to have consumed alcohol 

(i.e., 92% of users versus 76% of non-users), be cigarette smokers (i.e., 38% of users 

versus 11% of non-users), and have consumed at least one other illicit drug (i.e., 20% of 

users versus 0.4% of non-users) in comparison to their peers who had not consumed 

cannabis (Statistics Canada, 2018).  

The substance examined most extensively in regard to its relationship with 

cannabis is tobacco. Although there is ample support for the link between increased 

cannabis use and increased cigarette smoking, the sequential order of use onset between 

these substances remains unclear (Dierker, Braymiller, Rose, Goodwin, & Selya, 2018). 

Frequently, the relationship between cannabis and tobacco use is described in terms of 

the “gateway theory”, which posits that tobacco use commonly precedes the use of 

cannabis (Moss, Chen, & Yi, 2014; Peters et al., 2012; Ramo et al., 2012). This theory 

was supported in a review article by Ramo et al. (2012), who found that 90% of cross-

sectional studies (k = 87) and 80% of longitudinal studies (k = 40) found a positive 

relationship between past tobacco use and future cannabis use. However, the reverse has 

been found as well, with past cannabis use predicting future tobacco use (Peters et al., 

2012; Ramo et al., 2012).  

Despite the uncertainty of which substance precedes the other, it is common, 

particularly in adolescents and young adults, to consume cannabis and tobacco products 

jointly (Moss et al., 2014; Ramo, Delucchi, Hall, Lui, & Prochaska, 2013; Tzilos, 

Reddy, Caviness, Anderson, & Stein, 2014). Co-occurring cannabis and tobacco use has 

been associated with a reduced likelihood of successful cannabis use cessation (Haney et 

al., 2013; Peters et al., 2012), an increased likelihood of relapse to the use of other illicit 
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substances (Weinberger et al., 2017), using cannabis at a younger age (Dierker et al., 

2018; Hayatbakhsh et al., 2009), and experiencing substance use-related problems 

(Ramo et al., 2012). Finally, the use of both cannabis and tobacco has been linked to 

greater incidences of CUD (Hayatbakhsh et al., 2009; Peters et al., 2012; Ramo et al., 

2012; Schlossarek et al., 2015; Timberlake, 2009).  

Although nicotine and cannabis are known to have a strong influence on each 

other, there are other substances (e.g., alcohol) that also may be associated with 

cannabis-related problems. Similar to tobacco, alcohol and cannabis are often used in 

conjunction (Connor et al., 2013; Erevik, Torsheim, Andreassen, Vedaa, & Pallesen, 

2017; Moss et al., 2014). For example, a large cross-sectional study on Norwegian 

students found that participants who self-identified as cannabis users were also more 

likely to experience problematic alcohol use in comparison to individuals who seldom 

used or never used cannabis (Erevik et al., 2017). Likewise, a large longitudinal study 

found that individuals who had consumed alcohol by the age of 14 years were at an 

increased risk for using cannabis as well as for developing a CUD (Hayatbakhsh et al., 

2009).  

The combined use of alcohol and cannabis has been suggested to arise, at least in 

part, due to the enhanced effects of both substances that occurs as a result of co-use 

(Pape, Rossow, & Storvoll, 2009; Tzilos et al., 2014). Alternatively, it has been 

proposed that combined use may occur due to shared risk factors for substance use, or 

that individuals who consume illicit drugs may have greater opportunity to consume 

other illicit substances as they may be available through the same sources (i.e., the 

“black market”; Erevik et al., 2017; Hall, 2014). Indeed, there is a link between cannabis 
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use frequency and the use of a variety of other illicit drugs, including cocaine, 

stimulants, opiates, and hallucinogens (Erevik et al., 2017; Hall, 2015; Tzilos et al., 

2014). Cannabis users who also use other substances have an increased likelihood of 

experiencing substance use-related problems, and tend to be at greater risk for the 

development of one or more substance use disorders (Connor et al., 2013; Connor, 

Gullo, White, & Kelly, 2014; Moss et al., 2014; Schlossarek et al., 2015). Despite the 

significance of research of cannabis use risk factors, the available research is limited in 

that it does not allow consideration of the impact of a combination of risk factors as 

additive factors, nor how these factors might interact with one another to influence 

cannabis use patterns and outcomes. One way to consider the nuances amongst risk 

factors more comprehensively is through identifying clusters of individuals who have 

shown increased vulnerability to risks.  

Cannabis Use Clusters  

  Substance use clusters allow researchers to group individuals based on common 

variability across measured characteristics and to subsequently investigate how each 

cluster of users differentially relate to the likelihood of chosen substance use outcomes 

(Lavery, 2011). Although this approach has been used regularly in the substance use 

literature (e.g., Cohn et al., 2017; Lannoy, Billieux, Poncin, & Maurage, 2015; Mun, 

Eye, Bates, & Vaschillo, 2008; Perrot, Hardouin, Gall-Bronnec, & Challet-Bouju, 

2018), substance use clusters rarely have been examined in relation to cannabis 

specifically. Notably, to our knowledge, only four such studies exist and explored 

cannabis use clusters using cannabis use patterns and mental health variables.  
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One of the first cannabis use cluster studies (Korf et al., 2007) examined 388 

Dutch participants who self-identified as past-month cannabis users. These researchers 

included various cannabis use variables (i.e., quantity and frequency of use, age of 

initiation, preferred potency), in addition to DSM-IV cannabis dependency criteria and 

combined use of tobacco products. From their data, Korf and colleagues identified three 

cannabis use clusters: “strongest high”, “consistent high”, and “steady quantity”. The 

first cluster, “strongest high”, had the youngest mean age, and consisted of those who 

consumed the most cannabis in terms of both quantity and frequency. This group tended 

to prefer higher potency cannabis and inhaled these products more deeply than other 

groups. However, this cluster also tended to have been using cannabis for the shortest 

amount of time. The second cluster, “consistent high”, could be considered the least 

problematic users of the three groups. Despite being relatively young (i.e., emerging 

adults), they initiated cannabis at an older age than the “strongest high” cluster and 

consumed lower potency cannabis. When they consumed higher potency cannabis, they 

titrated their cannabis dosage (i.e., smoked less, inhaled less deeply) and overall, 

consumed the least amount of cannabis. The third cluster, “steady quantity” was the 

oldest group of users and preferred to smoke cannabis alone. These users also had been 

consuming cannabis for the longest amount of time relative to the other groups. 

However, in contrast to the “consistent high” group, they did not titrate their cannabis 

according to potency. Korf et al. suggested that these clusters may actually represent the 

evolution of cannabis use, whereby individuals may begin using cannabis seeking a 

strong high and later morph into a pattern of habitual use. Although Korf et al. included 

cannabis use variables when forming their clusters, they did not consider how mental 
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health variables may contribute to the formation of cannabis using groups or variations 

between these clusters. Additionally, their findings may not be representative of the 

cannabis using population as a whole, as participants were exclusively sampled from 

cannabis coffee shops where it is legal to sell and consume cannabis products in the 

Netherlands.   

 Miller and Plant (2002) filled in some of the gaps in the existing literature by 

examining cannabis use clusters on the basis of psychopathology (i.e., mood and 

delinquency/aggression measures), polysubstance use, relationships with family and 

friends, and leisure time activities (e.g., “riding around on motor-cycles or mopeds just 

for fun”).Their study included 201 students between the ages of 15 and 16 who had 

identified as heavy cannabis users, defined as having consumed cannabis on a minimum 

of 40 occasions throughout their lifetime. Three typologies were produced from their 

data: One group was marked primarily by their increased aggressive and delinquent 

tendencies, particularly stealing and destruction of property, and were termed the 

“antisocial” cluster. A group labeled as the “unhappy” cluster stood apart from their 

peers due to their low self-esteem and depressed mood in the last seven days. Finally, an 

“ordinary” group identified individuals who were generally found to have more positive 

outcomes on all measures. They were the least likely to use other illicit drugs, or to 

engage in criminal acts, and reported quality family relationships and friendships in 

addition to living in a stable environment. Despite the inclusion of mental health 

variables, Miller and Plant’s study also had limited generalizability in that it included 

only high school students who were heavy users. 
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 The most recent study available on cannabis use clusters (Chabrol et al., 2012) 

used Miller and Plants’ (2002) study as a framework, and aimed to expand on their 

findings regarding the psychopathological indicators associated with cannabis use by 

including additional mental health variables in their study (i.e., depressive, social 

anxiety, and psychopathic symptoms). Chabrol and colleagues (2012) conducted a 

hierarchical cluster analysis with the data of 199 French adolescents who reported 

current cannabis use (i.e., at least monthly for the last six months), with three clusters 

emerging. An “ordinary” cluster emerged, in line with Miller and Plant (2012), who 

reported below average scores on all mental health symptomatology; a “borderline” 

cluster, which is akin to Miler & Plants’ “unhappy” cluster, with high levels of 

borderline personality, depression, and social anxiety symptoms; and an “impulsive” 

cluster, linked to Miller and Plant’s “antisocial” cluster as this group reported high 

levels of impulsivity and callous traits. Additionally, clusters who reported mental 

health problems (i.e., borderline and impulsive clusters) consumed cannabis more 

frequently than their peers. Hence, Chabrol et al.’s (2012) results suggest that both 

internalizing and externalizing symptoms are associated with more severe cannabis use 

problems. One limitation of the previously described study (Chabrol et al., 2012) was 

the absence of polysubstance use in their cluster variables, as it has been associated with 

poorer outcomes in cannabis users (Schlossarek et al., 2015). Additionally, the 

likelihood of experiencing cannabis-related negative consequences were not explored 

for each cluster of users (Chabrol et al., 2012). Furthermore, their study retained the 

same generalizability issues as Miller and Plant’s (2012) original study by limiting their 

sample to high school students.  
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 Finally, Fischer et al. (2010) conducted the most comprehensive cluster study to 

date. These authors were interested in assessing cannabis use practices (i.e., age of 

onset, days used in last 30 days, frequency of use in last 3 months, quantity consumed in 

last year, medical and recreational use) and physical/mental health, as well as cannabis 

use outcomes. Four cannabis use typologies emerged from this sample of 1303 

Canadian cannabis users, ranging in age from 15 to 84 years. Cluster 1 were occasional 

(i.e., 7 times or less in the last month) social cannabis users who initiated use at or 

before the age of 21. Cluster 1 was the least likely to use other illicit substances and 

have co-occurring mental health problems, and used cannabis in smaller quantities than 

other clusters. However, this cluster consumed the most alcohol. Cluster 2 reported 

earlier cannabis use onset than cluster 1 (i.e., at or before age 17), but were also 

occasional, social users. Cluster 3 reported greater baseline use of cannabis (1-14 days 

within the last month) and experienced the most mental health problems of the four 

clusters. Additionally, unlike clusters 1 and 2, cluster 3 was composed of both social and 

medical cannabis users.  Finally, cluster 4 initiated cannabis use at the youngest age 

(i.e., at or before age 15), were the most likely to use other illicit drugs, and reported 

daily or near daily use of cannabis. Although Fischer and colleagues assessed mental 

health symptoms, these were measured very generally (i.e., binary response of whether 

the individual experienced “15 or more days with mental health problems in the past 30 

days”) and they were not incorporated in the cluster analysis itself, but rather as an 

outcome variable. Additionally, as this is the first cannabis use cluster study conducted 

within a Canadian context, these results must be replicated.  
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  Despite inconsistencies in identifying the number of clusters, much of the 

research that has been performed has identified similar trends among users. Major 

subgroups of users typically include individuals who generally do not misuse cannabis, 

individuals who are persistently at a high risk for developing mental health problems in 

conjunction with their cannabis use, and individuals who engage in a range of risky 

cannabis use behaviours such as early initiation, frequent heavy use and polysubstance 

use (Chabrol et al., 2012; Fischer et al., 2010; Korf et al., 2007; Miller & Plant, 2002). 

Taken together, findings from these studies provide insight into cannabis risk factors. 

However, these studies have been limited by the nature of the variables included and by 

generalizability concerns (e.g., paucity of Canadian data, limited age range). The current 

study aims to bridge these gaps by assessing the impact of the empirically supported risk 

factors (i.e., cannabis use patterns, mental health variables, polysubstance use) and 

associated cluster profiles within a broad population of cannabis users. 

The Current Study  

Despite some understanding of factors contributing to cannabis misuse, there is 

much less research focusing on cannabis in contrast to other substances (i.e., alcohol or 

opioids). In the context of Canadian cannabis legalization and an increased necessity of 

developing efficient methods of assessing cannabis misuse, it is timely to examine 

whether quantity and frequency estimates are sufficient to identify risky cannabis use 

relative to the comprehensive assessment of CUD. Furthermore, given that only a 

handful of studies have examined types of cannabis users, and did so mostly outside of 

the North American context and/or within a framework where cannabis was considered 

an illicit substance, it is necessary to identify Canadian clusters of cannabis users to 
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replicate the one study (Fischer et al., 2010) that has been conducted in Canada. 

Furthermore, this work needs to include mental health risk factors in conjunction with 

substance use variables.  

Based on the identified research needs, the first goal of the proposed study was 

to examine the validity of Rehm and colleagues’ (2013) theory that quantity and 

frequency estimates are sufficient indicators of problematic cannabis-related 

consequences on their own to capture risk of negative cannabis use outcomes. Quantity 

indicators included the assessment of potency as well as ratings of subjective high, 

whereas frequency measures assessed both the typical frequency of use in the past-year 

as well as past 30-day cannabis use. The following hypotheses were addressed in 

relation to goal one of the current study: 

• Frequency of cannabis use (i.e., “how often did you typically consume 

cannabis in the past year; how many days in the past 30 days did you 

consume cannabis”) will be the strongest predictor of cannabis-related 

problems (i.e., health, social, legal, and/or financial; e.g., Cuttler & Spradlin, 

2017; Tomko et al., 2018). 

• Cannabis quantity indicators (i.e., cannabis potency and subjective 

intoxication) will not be correlated with one another, but will contribute to 

cannabis-related problems, albeit accounting for less variance than frequency 

of use (Freeman et al., 2014).  

• CUD, as assessed by the DSM-5 CUD criteria, will not contribute any 

additional variance to cannabis-related problems over and above quantity and 

frequency estimates (Rehm et al., 2013).  
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The second goal of the proposed study was to assess whether cannabis use 

variables (i.e., age of first use, quantity and frequency of use, and cannabis use 

practices), polysubstance use, and mental health symptoms (i.e., internalizing and 

externalizing symptoms) could be used to identify clusters of cannabis users and, if so, 

whether these potential clusters were associated with different levels of CUD and/or 

cannabis-related problems. Based on the few existing typologies for cannabis users, it 

was hypothesized that at least three clusters of cannabis users would emerge. One would 

consist of polysubstance users with a combination of high internalizing (i.e., stress, 

anxiety, depressive symptoms) and externalizing symptoms (i.e., impulsivity, sensation 

seeking), and would use cannabis the most (i.e., quantity and frequency, and 

problematically; e.g., Chabrol et al., 2012; Fischer et al., 2010; Miller & Plant, 2002). 

Another proposed cluster would include individuals who used cannabis for medical 

reasons. These individuals would have lower levels of externalizing symptoms but be 

high in internalizing symptoms and use cannabis frequently but less problematically 

(Fischer et al., 2010). A third group would include infrequent cannabis users which 

would have the lowest levels of both internalizing and externalizing symptoms, and 

exhibit less negative cannabis use consequences (e.g., Chabrol et al., 2012; Miller & 

Plant, 2002).    

Method 

Participants 

Participants were recruited from the University of New Brunswick as well as 

from social media platforms that extended beyond the University population (e.g., 

cannabis user chatrooms, Reddit, etc.). Additionally, efforts were made to recruit 
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participants from substance using populations, such as at the Centre for Research, 

Education, and Clinical Care of At-Risk Populations (RECAP) and Avenue B Harm 

Reduction in the Greater Saint John area in New Brunswick in order to obtain a diverse 

sample with respect to cannabis use patterns. Based on Dziak, Lenza, and Tan’s (2014) 

latent class cluster power analyses, a sample of 250 individuals was estimated to be 

sufficient to achieve a power of .80 with a medium effect size and a proposed three class 

model. However, given that the number of individuals in each use category was likely to 

vary and that unequal class size can decrease power, a larger data set was sought. 

Specifically, stratified sampling was employed in order to ensure that the sample size 

was both sufficient and representative. Approximately 187 students from the University 

of New Brunswick, 292 individuals from the community at large, and 54 individuals 

from sites servicing individuals who use substances in the greater Saint John area were 

recruited for the current study, resulting in a sample size of 533. Inclusion criteria 

consisted of being over the age of 19, living in Canada, and currently using cannabis, as 

defined by past-year use. As most participants completed the study online, some 

participants (n = 118) were excluded based on their responses to screening questions 

(e.g., “have you consumed cannabis at least once in the last year?”), unrealistic 

completion times (i.e., 5 minutes or less), or impossible combinations of responses (n = 

3). Additionally, some participants (n = 39) were excluded due to significant missing 

data (i.e., 20% of the survey or above). Thus, the final sample size for the current study 

was N= 373. Participants were primarily Caucasian (92.8%) and female (75.5%) and 

had a mean age of 27.6 years (SD = 10.60; see Table 1 for descriptive demographics).  
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Measures 

Demographics Questionnaire (Internally generated; see Appendix A). The self-

developed demographics questionnaire collected basic demographic information from 

each participant, including age, gender, ethnicity, marital status, employment status, and 

level of education.  

Depression Anxiety Stress Scale-21 (DASS-21; Crawford & Henry, 2003; see 

Appendix B). Adapted from the original DASS-41 (Antony, Bieling, Cox, Enns, & 

Swinson, 1998), the DAAS-21 is a well validated, shortened version that addresses 

depressive, anxiety, and stress symptoms in three distinct subscales. Items from each 

subscale are evenly distributed (i.e., 7 items per subscale). Questions within the 

depressive symptom subscale (e.g., “I couldn’t seem to experience any positive feelings 

at all”) address symptoms such as hopelessness and low positive affect. Questions 

pertaining to anxiety (e.g., “I felt I was close to panic”) assess physical manifestations of 

anxiety (e.g., rapid heartrate) as well as feelings of uneasiness. Finally, items that query 

irritability and general tension and arousal (e.g., “I found it difficult to relax”) make up 

the stress symptom subscale. The 21-item questionnaire uses a Likert-type scale to 

assess the degree to which participants have experienced each symptom in the past week 

on a scale ranging from never to almost always (i.e., 0 = Never, 1 = Sometimes, 2 = 

Often, 3 = Almost always).  

Internal reliability for all DASS-21 subscales have been excellent (Crawford & 

Henry, 2003), with Cronbach’s alpha values of α = .90 (anxiety subscale), α = .93 (stress 

subscale), and α = .95 (depression subscale). The same was true in the current study, 

where Cronbach’s alphas ranged from .81 to .92. The internal reliability of the 
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questionnaire overall (α = .97) has been exceptional and was excellent in the context of 

the current study as well (α = .95). The DASS-21 has been validated in several 

languages and subpopulations around the world, demonstrating validity across 

languages and cultures (e.g., Tran, Tran, & Fisher, 2013).  

Urgency, Premeditation, Perseverance, Sensation Seeking, Positive Urgency, 

Impulsive Behaviour Scale-Short-Form (SUPPS-P; Cyders et al., 2015; see Appendix 

C). The SUPPS-P measured various dimensions of impulsivity with 20 items. Five 

subscales, each containing four items, assessed emotion-based rash actions, deficits in 

conscientiousness, and sensation seeking. Specifically, negative urgency and positive 

urgency subscales measured emotion-based rash actions in response to negative and 

positive events, respectively (e.g., “When I am upset I often act without thinking” and “I 

tend to lose control when I am in a great mood”), whereas the lack of premeditation and 

lack of perseverance subscales measured deficits in conscientiousness and follow-

through (e.g., “I like to stop and think things over before I do them” and “I finish what I 

start”, reverse coded). Sensation seeking was measured as a single subscale of four 

items (e.g., “I quite enjoy taking risks”). All items were answered generally (i.e., no 

specific timeframe) using a 4-point scale (i.e., disagree strongly to agree strongly), 

where higher values indicated greater endorsement of impulsive symptoms.  

The SUPPS-P exhibits strong correlations (r’s ranging from .64 to .83) between 

all subscales when compared to the original UPPS-P subscales, which contained 59 

items. Predictive validity for the measure is satisfactory, as the SUPPS-P subscales have 

had the ability to accurately predict specific behaviours previously linked to each 

impulsive construct (Cyders et al., 2015). For example, higher scores on sensation 
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seeking have been associated with increased alcohol and drug use, gambling, and risky 

sexual behaviour. Finally, the internal consistency for the SUPPS-P has been acceptable, 

with Cronbach’s alpha scores of .74 for the sensation seeking subscale, .78 for the 

negative urgency subscale, .79 for the lack of perseverance subscale, and .85 for both 

the lack of premeditation and positive urgency subscales (Cyders et al., 2015). In the 

current study, Cronbach’s alphas ranged from acceptable (α = .66) to good (α = .80) for 

the subscale scores, and the scale had an overall alpha of α = .81. 

Alcohol, Smoking, and Substance Involvement Screening Test-Adapted 

(ASSIST-A; World Health Organization [WHO] ASSIST Working Group, 2002; see 

Appendix D). An adapted version of the original ASSIST screening instrument was used 

to measure participants’ cannabis-related negative consequences. A total of 4-items 

queried cannabis users’ frequency of health, social, legal, and financial problems within 

the past 12 months. Items were answered using a 7-point Likert-type scale (i.e., Never = 

0; Once or Twice = 4; Monthly = 5; Weekly = 6; Daily or Almost Daily = 7). Therefore, 

total scores range from 0 to 28. Each item was posed in the context of cannabis use (e.g., 

“During the last year, how often has your cannabis use led to health problems?”) to 

ensure relevant cannabis-related consequences were captured. The original ASSIST 

interview has demonstrated low inter-rater and high internal reliability (i.e., k = .64, and 

α = .85, respectively; WHO ASSIST Working Group, 2002). However, self-reported 

versions of the ASSIST (e.g., Barreto, Christoff, & Boerngen-Lacerda, 2014) have 

demonstrated good internal reliability on sections which pertain to cannabis (i.e., α 

= .86). In the current study, the scale demonstrated borderline internal consistency (α 

= .64). 
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Cannabis Use Questionnaire (Internally generated; see Appendix E). The self-

developed 21-item cannabis use questionnaire was created to assess participant’s 

cannabis use patterns. The questionnaire focused on frequency of cannabis use (e.g., 

“how many days have you used cannabis in the last 30 days?”; “how often did you use 

cannabis in the last year?”), and quantity of cannabis use by querying their most 

commonly consumed cannabis product potencies (e.g., “Please indicate the percentage 

of THC in the cannabis you purchase most frequently”) as well as their preferred 

method of administration and subjective ratings of their cannabis-induced “high” (e.g., 

“When I consume cannabis, I generally get [not high at all to extremely high]). In 

addition, personal risk factors (i.e., family history of substance use disorders or 

psychosis, age of first use) were also captured. As participants must have been past-year 

cannabis users in order to participate in the current study, the questionnaire focused on 

both past-year use and recent use (i.e., past 30-day use) in order to obtain a 

comprehensive representation of each participant’s cannabis use patterns.  

Addiction Severity Index-Adapted (ASI-A; McLellan, Luborsky, Woody, & 

O’Brien, 1980; see Appendix F). The original ASI was adapted to assess participant’s 

use of various substances, including tobacco, opiates, barbiturates, sedatives, heroin, 

amphetamines, alcohol, cocaine, and hallucinogens in the last three months. This section 

of the ASI questionnaire presented each type of substance and provided a list of names 

(e.g., “Sedatives/ Hypnotics/ Tranquilizers [Benzodiazepines, Valium, Xanax, Librium, 

Ativan, Quaaludes]”) in an attempt to facilitate the identification of a particular 

substance of interest that the participant may have been using. Participants were asked to 

indicate their frequency of consumption for each category of substances on a six-point 
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scale, ranging from 1 (Never use) to 6 (Once a day or more). The questions were posed 

in a manner that assessed only non-prescription use of each substance. Total scores for 

this subscale were calculated by assigning one point to each substance used and 

subsequently summing the total amount of substances used in the past three months in 

order to assess polysubstance use. In addition, to distinguish licit from illicit substance 

use, participants were assigned to a binary (i.e., used or not used) category for both licit 

and illicit substances (i.e., a score of 0 on all illicit substances was classified as having 

not used illicit substances whereas scores above 1 were assigned to the “used” category). 

DSM-5 Cannabis Use Disorder Criteria Questionnaire (APA, 2013; see 

Appendix G). To assess CUD diagnosis and severity in the past year, participants were 

asked to identify which, if any, of the 11 DSM-5 CUD criteria applied to them. Items 

were formulated to reflect the DSM-5 criteria wording as close as possible (e.g., “I give 

up or reduce my involvement in important social, work-related, or recreational activities 

because of cannabis”) and presented in a yes or no checklist format. Although there are 

11 DSM-5 criteria for cannabis use, the questionnaire contained 12 items. Items 11 and 

12 were separated criteria items that focused on the withdrawal criteria. These two items 

separated the physical and psychological/emotional dimensions of withdrawal (i.e., 

“after stopping cannabis use following heavy use for at least a few months, I have 

experienced 3 or more of the following [psychological/emotional symptoms]” and “after 

stopping cannabis use following heavy use for at least a few months, I have experienced 

1 or more of the following [physical symptoms]”). All questions answered “yes” were 

given a score of 1 with the exception of items 11 and 12, which were given a score of 0 

if none of the two items were checked “yes” and a score of 1 if one or both items were 
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endorsed (the DSM-5 requires only one of two [psychological or physical] symptoms to 

meet withdrawal criteria). Scores range from 0 to 11; diagnostically, endorsing 2-3 

symptoms is considered a mild substance use disorder, endorsing 4-5 symptoms is 

indicative of a moderate substance use disorder, and endorsing 6 symptoms or more 

suggests the existence of a severe substance use disorder (APA, 2013).   

Similar questionnaires have been developed based on DSM criteria for mental 

health disorders and have proven to be reliable and valid. For example, Davis, 

Hoffmann, Morse, and Luehr (1992) developed the Substance Use Disorder Diagnostic 

Schedule-IV according to DSM-IV criteria for substance abuse and dependence to 

assess for potential substance use problems. Such scales typically have excellent 

reliability as they are based on established diagnostic criteria. In the case of the current 

study, internal reliability was excellent (α = .86). 

Cannabis Use Disorders Identification Test-Revised (CUDIT-R; Adamson et 

al., 2010; see Appendix H). The CUDIT-R measured problematic cannabis use with 

eight items. These questions focused on the participant’s cannabis use and related 

cannabis problems in the last six months by inquiring about the participant’s frequency 

of use, how often they felt their cannabis use was out of control (e.g., “How often during 

the past 6 months did you find that you were not able to stop using cannabis once you 

had started?”), how often cannabis interfered with their typical day-to-day functioning 

(e.g., “How often in the past 6 months have you had a problem with your memory or 

concentration after using cannabis?”), and risky cannabis use practices (e.g., “How often 

do you use cannabis in situations that could be physically hazardous, such as driving, 

operating machinery, or caring for children?”). Items were answered based on frequency 
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of use or occurrence (e.g., never, less than monthly, 2-4 times per month, 2-3 times per 

week, 4 times or more per week) with the exception of the final question (i.e., “Have 

you ever thought about cutting down, or stopping, your use of cannabis?”), designed in a 

yes or no format. Scores have the potential to range from 0 to 32, where higher scores 

are indicative of increased hazardous cannabis use. However, to clearly separate 

cannabis problems as measured by the CUDIT-R from measures of quantity and 

frequency of cannabis, both of the items pertaining to cannabis use frequency were 

excluded from the total score. Thus, the possible range of scores within the current 

research was from 0 to 24. 

The CUDIT-R demonstrates strong convergent validity when compared to other 

well validated substance misuse instruments which assess similar constructs (Adamson 

et al., 2010). For example, the Cannabis-modified version of the Readiness to Change 

Questionnaire-treatment version measures an individual’s stages of readiness for change 

in regards to their substance use patterns, and is associated with CUDIT-R scores (rs 

= .59, p < .001), as well as with the Daily Sessions, Frequency, Age of Onset, and 

Quantity of Cannabis Use Inventory (r’s ranging from .20 to .73; a measure of cannabis 

use behaviours; Cuttler & Spradlin, 2017). Frequency of use was the most strongly 

correlated (r = .73) and quantity of cannabis use was the least associated (r = .20) 

variable with the CUDIT-R. The internal consistency for the CUDIT-R (α = .91) is 

nearly identical to the full-length version (α = .91) of the CUDIT, which are both 

excellent (Adamson et al., 2010). In the current study, the Cronbach’s alpha was .73.  
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Procedure  

 Ethical approval for the current study was obtained from both the University of 

New Brunswick’s (Saint John campus) and the Horizon Health Network’s Research 

Ethics Boards. Additionally, Horizon Health’s Mental Health and Addictions manager 

granted access to all Horizon Health affiliated data collection sites. Both the university 

and community samples participated in the study online. Participants either accessed the 

study via SONA (i.e., a registration system used by the university to award bonus points 

in exchange for participation in research), by manually entering the link provided on the 

recruitment posters in an internet search engine, or by clicking on a direct link to the 

study provided through social media advertisements. Students from the Saint John 

campus of the University of New Brunswick were informed about the study primarily 

though classroom announcements and posters that were on display throughout the 

campus (see Appendix I). The posters and/or announcements informed potential 

participants that the study would query their cannabis use as well as various aspects of 

their mental health in exchange for one-half of a bonus point. In contrast, the community 

sample was accessed through social media (e.g., Facebook, Cannabis use forums) as 

well as through snowballing (i.e., word of mouth). Clicking or entering the direct link in 

a search engine took participants to the survey, hosted by Qualtrics. Upon accessing the 

survey, an informed consent form was automatically displayed (see Appendix J), 

outlining the goals of the study, expectations, and the individual’s right to withdraw any 

time without penalty. By virtually signing the consent form (i.e., clicking a mandatory 

consent box), participants proceeded to a short questionnaire that gathered basic 

demographic information. When the demographic questionnaire was complete, gated 
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questions verified that the participant has used cannabis in the last year, that they 

currently resided in Canada, and were over the age of 19. If they had not met these 

eligibility criteria, then the survey automatically terminated, and participants were 

redirected to a separate Qualtrics survey thanking them for their time. If the participant 

qualified for participation in the study, then the DASS-21, ASI-A and ASSIST-A, 

SUPPS-P, Cannabis Use Disorder Criteria Questionnaire, CUDIT-R and the DSM-5 

CUD criteria questionnaires were presented in a random order, with an average 

completion time of approximately 14.8 minutes. Upon completion of the study, 

participants were redirected to a second, unaffiliated Qualtrics survey to provide contact 

information if they wished to enter a draw for one of three $25 Amazon gift cards.  

Finally, the clinical population was informed about the study though posters (see 

Appendix K), which were placed in areas where potential cannabis users accessed 

services (e.g., waiting areas of Avenue B Harm Reduction), by word of mouth from 

their health care providers and/or peers (i.e., pharmacist, receptionists, nurse 

practitioners), and/or by the primary researcher, who visited clinical sites regularly. 

These sites included RECAP, Avenue B Harm Reduction, and the Opiate Replacement 

Therapy Program (ORTP) at Saint Joseph’s Community Health Centre. At the 

recruitment stage, potential clinical participants were verbally provided with the same 

information regarding their role in the study as all other participants (i.e., the 

information they would be asked to provide, compensation, etc.) The primary researcher 

was present in a confidential area on site for interested participants to complete the 

survey. Those who chose to participate in the study were given a physical copy of the 

informed consent form (see Appendix L) outlining confidentiality safeguards and their 
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ability to withdraw from the study at any time without penalty. If informed consent was 

provided, then participants were given a randomized package of questionnaires to be 

completed in the presence of the primary researcher (excluding the CUDIT-R). Upon 

completion of the survey, participants each received a $5 Tim Horton’s gift card in 

exchange for their participation.  

Results 

Data analyses were conducted using SPSS 26 and Mplus. Relevant statistical 

analyses were conducted prior to the cleaning and conditioning of the dataset to 

eliminate participants who did not meet eligibility criteria and to ensure that all 

statistical assumptions were met. These procedures (e.g., addressing outliers) aligned 

with the recommendations of Tabachnick and Fidell (2019). All data analyses were 

evaluated using an alpha level of p < .05, unless otherwise specified. 

Data Cleaning and Conditioning 

 The data was first screened for out of range values. Two out of range values (i.e., 

age of first use of “1”, and one extremely large value for money spent on cannabis in the 

last 30 days) were identified, removed, and subsequently treated as missing values. 

Additionally, participants who responded with a range of scores were assigned an 

average value (e.g., a score of “between 6 and 8” on the subjective high scale was 

entered as 7). Written responses corresponding to “other” options were also analyzed 

and moved to the correct response option when appropriate (e.g., “CBD oil” changed 

from “other” [6] to “Oils” [5]).  

 Univariate outliers were then examined using standardized scores (i.e., Z scores). 

Z scores which exceeded the cut-off of 3 were noted and assessed for plausibility and 
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continuity with the remainder of the data. Variables that contained outliers included age 

(n = 3), money spent on cannabis in the past 30 days (n = 13), age at first use (n = 10), 

total ASI-A scores (n = 8), DASS-21 subscale (n = 5) and total scores (n = 3), SUPPS-P 

subscale (n = 7) and total scores (n = 1) as well as total ASSIST-A (n = 7), DSM-5 CUD 

(n = 7), and CUDIT-R (n = 8) scores. Due to the nature of the questionnaires used in the 

current study (e.g., the ASI-A), some outliers were expected to arise as a result of 

engaging at greater frequency in low base rate activities, such as high frequencies of 

polysubstance use and substance use-related problems. Therefore, the majority of the 

outliers that were observed were retained, as values were generally continuous with the 

remainder of the dataset and consisted of plausible scores or responses. Three 

exceptions can be noted, all of which fell under one variable which assessed the amount 

of money individuals spent on cannabis in the past 30 days. The top three scores (i.e., 

$900, $640, and 480$) were modified using the winsorizing method as recommended by 

Tabachnick and Fidell (2019). This technique involved replacing the data points in 

question by a value which corresponded to one unit larger than the most extreme (but 

not out of range) score, resulting of new scores of $403, $402, and $401, respectively.  

Finally, multivariate outliers were detected using Mahalanobis distances. First, 

Mahalanobis distances were calculated for variables that were included in the regression 

analysis. One multivariate outlier was detected, which resulted in the removal of the 

case. No additional multivariate outliers were identified. Mahalanobis distances were 

then computed for variables included in the latent class cluster analysis and its follow-up 

analyses, however no multivariate outliers were identified. Therefore, after taking the 
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removal of multivariate outliers into account, the final sample size in the current study 

was N = 372. 

P-P plots were then examined for all variables, which suggested potential 

normality issues for some variables. Thus, this initial observation was followed by an 

inspection of the values of skew and kurtosis. Overall, the majority of variables fell 

within a normal range (i.e., under 1 and under 5, respectively). Of the variables whose 

skew and kurtosis values fell above the normal range, the majority only showed slight 

deviations. Specifically, the demographic variables of age (skew = 1.27; SE = .13) and 

gender (skew = -1.14, SE = .13) as well as total scores on the DSM-5 CUD criteria 

(skew = 1.94, SE = .13) were slightly skewed. Only age at first use (skew = 3.00, SE 

= .13; kurtosis = 11.88, SE = .25), total ASSIST-A scores (skew = 2.24, SE = .13; 

kurtosis = 5.18, SE = .25) and the ASI-A total scores (skew = 2.43, SE = .13; kurtosis = 

7.97, SE = .25) deviated more remarkably from normality. However, these measures 

were expected to emerge with slight deviations due to their nature and their relatively 

low prevalence in the overall population. Given that Tabachnick and Fidell (2019) 

suggested that a large sample size (i.e., greater than 200) may act as a protective 

measure against deviations of normality, as well as the fact that regression and 

MANOVA can accommodate for some lack of normality, analyses moved forward with 

unaltered data. Homogeneity of variance was examined upon running the MANOVA 

analyses and p values were adjusted when homogeneity of variance was not 

demonstrated. Finally, multicollinearity was preliminarily assessed using correlations. 

However, VIF and Tolerance values were also computed in conjunction with the 

regression analyses. All VIF values were exceptional, as values ranged from 1.04 to 
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1.56. Similarly, Tolerance values were high. The lowest Tolerance value observed 

was .64 and the remaining values ranged from .73 to .96. Hence, there were no problems 

pertaining to multicollinearity.  

Substance Use Practices  

 All participants identified as having used cannabis within the past 12 months. 

Current use was prevalent, with 71.5% of the sample (n = 266) reporting having 

consumed cannabis at least once in the past 30 days. Furthermore, 21.2% (n = 79) 

reported using cannabis on all past 30 days. Participants who consumed cannabis within 

the last month spent between 0 and $403 on cannabis products, with the majority of 

users spending $0 (n = 173), a median past-month allowance of $10 and a mean past-

month spending of $52.78 (SD = $93.03). The large proportion of participants reporting 

having spent $0 on cannabis products may be a result of a number of factors, such as not 

having used cannabis within the past 30-days (n = 106), sharing cannabis products with 

friends/family, or growing their own cannabis plants. The majority (81.4%) of 

participants began using cannabis as adolescents (i.e., prior to the age of 20 years; n = 

302), resulting in an overall mean age of first use of 17.52 years (SD = 5.80). However, 

a wide range of ages of onset were reported (minimum = 8 years, maximum = 49 years).  

The sample was predominantly composed of recreational cannabis users (87.9%) 

with only 45 participants self-identifying as medicinal users (12.1%). In order to define 

participants as medical users, participants who indicated at least one physiological 

condition that has been validated by research (i.e., epilepsy, cancer symptoms, 

Parkinson’s disease, and multiple sclerosis) or one condition that has other plausible 

medical implications for cannabis (e.g., migraines, chronic pain, fibromyalgia; see 
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review articles such as Amar, 2006; Hill, 2015; Reis, Almeida, Lopes, Mendes, & Bor-

Seng-Shu, 2020) were retained as self-identified medical cannabis users (n = 45). In 

contrast, individuals who reported conditions that may be worsened by the use of 

cannabis (e.g., anxiety; Bierhoff et al., 2019; Buckner et al., 2008) or were unlikely to be 

prescribed cannabis as a treatment method by a doctor (e.g., ADHD) were defined as 

recreational users (n = 27) despite self-identifying as medical users. Pain, multiple 

sclerosis, cancer symptoms, Fibromyalgia, and arthritis were among the most common 

conditions that were reported by medical users for their cannabis use. All users who 

identified as recreational users were coded as such. 

 Overall, participants were generally unaware of the levels of THC and CBD in 

the cannabis products that they consume. Less than half of the participants were 

confident in their knowledge of the concentration of THC in their cannabis (48.6%), and 

just over one third were confident in their knowledge of the proportion of CBD (34.4%). 

Despite not being confident in the exact concentrations of THC and CBD in their 

cannabis products, participants were able to identify whether they preferred cannabis 

that was high in both THC and CBD (17.1%), high in THC and low in CBD (30.6%), 

low in THC and high in CBD (19.2%), or low in THC and CBD (3.5%). About 29% of 

cases identified not having a preference of THC or CBD levels (i.e., responding “I don’t 

care about THC and CBD concentrations” when asked their preferred combination of 

THC and CBD).  

In the current sample, the average reported subjective high was 5.36 (SD = 2.31) 

on a 10-point scale, with the most frequent response (n = 77) consisting of ranking their 

subjective intoxication as a 6. Most often, the preferred form of cannabis was the 
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cannabis flower (55.9%), followed by edibles (27.4%). Finally, joints (39.5%), edibles 

such as oils (24.7%), and bongs (10.5%) were most commonly identified as the 

preferred methods of consumption.  

The average score on the ASI-A was 1.73 out of 10 (SD = 1.50). The 

overwhelming majority (90.9%) reported using three substances or less in the past three 

months, with just under half (48.9%) of participants using only one other substance 

other than cannabis and 8.6% reporting none. Most frequently, participants disclosed the 

use of alcohol (n = 314) and tobacco (n = 136). Illicit substance use in the current 

sample was generally low, with approximately 25% of the sample reporting having used 

one or more illicit substance in the last three months. Among the illicit drugs that were 

measured, cocaine (n = 43), opiates (n = 41), and hallucinogens (n = 40) were reported 

most frequently (See Table 2).  

Cannabis-Related Problems  

 The average score on the ASSIST-A was remarkably low, averaging 2.08 out of 

28 (SD = 3.85). More than two thirds of the sample (69.4%) scored a 0 on this measure, 

and only 10.5% scored above a 7 (i.e., indicated more than one type of cannabis-related 

problem). The range of scores for this measure was restricted, as the highest score (n = 

1) was 21 out of 28 and only 1.1% of the sample scored in the top half of the possible 

scores (i.e., above 14). In contrast, the CUDIT-R had a more acceptable range of scores 

despite a low overall mean. Specifically, values ranged from the lowest (i.e., 0; n = 107) 

to the highest (i.e., 24, n = 1) possible scores, resulting in a mean of 3.67 (SD = 4.36).  

 Similarly, the DSM-5 CUD criteria also revealed a good range, with all possible 

scores being present (i.e., 0 to 11). Nearly half (46.8%) of respondents scored a 0 on this 
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measure. However, as this instrument serves to identify disordered use and seeing that 

even low scores are considered problematic diagnostically, this should be expected. Just 

under a quarter of participants (24.2%) self-reported experiencing at least 2 diagnostic 

criteria (i.e., mild CUD), 11.8% reported experiencing at least 4 diagnostic criteria (i.e., 

moderate CUD), and 6.5% reported experiencing at least 6 diagnostic symptoms (i.e., 

severe CUD). Overall, the mean DSM-5 CUD score was 1.64 (SD = 2.40). 

Internalizing and Externalizing Symptoms  

 The mean score on the DASS-21, which measured internalizing symptoms, was 

15.09 (SD = 12.26) and total scores ranged from 0 to 63 (i.e., the full range of possible 

scores). Clinical cut-off score guidelines state that scores above 16 should be flagged, as 

respondents with scores greater than 16 have a higher likelihood of having diagnosable 

anxiety or depression disorders. Participants scoring under 16 may still be at risk but are 

much less likely (30%) to receive a follow-up diagnosis of anxiety or depression (Chin, 

Buchanan, Ebesutani, & Young, 2018). In the current sample, 36.7% of participants 

yielded scores above 16, which is significantly higher than the national estimates of 

past-year prevalence of anxiety and depression (i.e., 2.6% and 4.7%, respectively; 

Statistics Canada, 2012). The means on the DASS-21 subscales of depression, anxiety 

and stress were 4.82 (SD = 4.97), 4.64 (SD = 4.05) and 5.63 (SD = 4.42), respectively. 

For all subscales, the range of possible scores (i.e., 0 to 21) were observed.  

 The measure for externalizing symptoms, the SUPPS-P, could range in scores 

from 20 to 80. However, the lowest observed score was 22 (n = 4) and the highest was 

73 (n = 1). The average total score on the SUPPS-P was 39.90 (SD = 8.14). The majority 

of the sample (n = 190) had total scores that fell between 35 and 45. Of the five SUPPS-
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P subscales, sensation seeking had the highest mean score (M = 9.60, SD = 2.83), 

followed closely by negative urgency (M = 9.29, SD = 2.94) and subsequently by 

positive urgency (M = 7.35, SD = 2.80). The subscales with the lowest means were lack 

of premeditation (M = 6.77, SD = 2.16) and lack of perseverance (M = 6.90, SD = 2.20). 

Scores were similar to those that have been observed in other studies on substance using 

populations (e.g., Ramakrishnan et al., 2019). See Table 2 for descriptives of all 

measures.  

Correlations 

 Some relevant variables displayed moderate to strong correlations with one 

another (see Table 3). Specifically, variables that were used to measure mental health 

factors (i.e., DASS-21 and SUPPS-P scores) were significantly correlated with one 

another (e.g., DASS-21 total score and SUPPS-P negative urgency subscale; r = .47, p 

< .001), as well as with many of the variables that were used to measure cannabis use 

problems (r’s ranging from .14 to .40). Interestingly, many of the correlations were 

stronger between select mental health variables and cannabis use problem measures than 

they were for cannabis use variables and cannabis use problem measures.  

 Some variables emerged with strong correlations, which are important to note in 

the case of regression, as high correlation values may be indicative of multicollinearity. 

Most notably, two correlations between SUPPS-P subscales were flagged. First, a strong 

positive relationship emerged between positive and negative urgency, with an r value 

of .62, p < .001. The second correlation, between the lack of premeditation and lack of 

perseverance subscales, was slightly weaker, where r = .53, p < .001. However, the 

original validation of this scale noted similar strong correlations between subscales and 
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some overlap is to be expected when measuring similar constructs (Cyders et al., 2014). 

Three additional correlations between measures of cannabis use-related negative 

consequences were particularly striking. The DSM-5 CUD criteria strongly correlated 

with both the ASSIST-A total scores, r = .68, p < .001, and CUDIT-R total scores, r 

= .78, p < .001, and the ASSIST-A total scores correlated strongly with the CUDIT-R, r 

= .59, p < .001. Thus, these measures share some overlap in the construct (i.e., cannabis 

problems) they are measuring and these high correlation values should be expected.  

Role of Quantity and Frequency on Cannabis-Related Negative Consequences  

 Two hierarchical regressions were conducted to assess whether DSM-5 CUD 

criteria accounted for any variance in cannabis use problems over and above what was 

already accounted for by demographic variables and measures of quantity and frequency 

of cannabis use (see Table 4). It was hypothesized that frequency of cannabis use would 

be the strongest contributor of poorer cannabis use-related outcomes; that indices of 

quantity would also account for negative cannabis use-related outcomes, but to a lesser 

extent than frequency; and that the DSM-5 CUD criteria would not account for any 

additional variance over and above quantity and frequency variables.  

 ASSIST-A as a measure of negative cannabis-related consequences. The first 

regression analysis was conducted to investigate the role of quantity and frequency on 

the likelihood of reporting negative cannabis-related consequences as assessed by the 

ASSIST. In block one, relevant demographic factors were entered (i.e., age, gender). 

Block two contained measures of cannabis quantity, as measured by subjective high, and 

frequency by the number of days cannabis was used in the past 30 days, as well as how 

often individuals consumed cannabis in the past 12 months. Potency estimates were not 
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included in the analysis as an index of cannabis use quantity as participants rated 

confidence in their estimates at less than chance level (i.e., 34% for CBD concentration 

and 48.6% for THC concentration). Finally, to assess whether the DSM-5 diagnostic 

criteria of CUD accounted for any remaining variance in cannabis use negative 

consequences over and above the variance accounted for by quantity and frequency 

measures, the self-reported diagnostic criteria checklist (i.e., DSM-5 CUD questionnaire 

total score) was entered in block three. Overall, the model was significant, F(6, 361) = 

58.21, p < .001, and accounted for 49.2% of the variance in cannabis-related negative 

consequences when measured by the ASSIST-A.  

 The demographic information that was controlled for in block one (i.e., age and 

gender) contributed significantly to the model, albeit only accounting for 2.1% of the 

variance in cannabis-related negative outcomes. However, only male gender emerged as 

a significant predictor in this block, b = -.15, p = .005 (see Table 4). As such, these 

results suggest that male participants were more likely to experience cannabis-related 

problems.  

 The second block accounted for an additional 7.8% of the variance in the 

ASSIST-A scores, with only the measure of cannabis use quantity (i.e., subjective high), 

b = .18, p < .001, emerging as significant. In contrast, both measures of frequency did 

not emerge as significant predictors of cannabis-related problems; past 30-day use 

yielded a beta value of .13, p = .155, and past 12-month use yielded a beta value of .09, 

p = .347. Thus, individuals who achieve greater subjective intoxication from cannabis 

are more inclined to experience cannabis-related negative consequences as measured by 

the ASSIST-A in the current sample.  
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 Finally, the third block consisting only of self-reported CUD criteria, b = .74, p 

< .001, accounted for the greatest proportion of variance in the model, at 39.2%. This 

finding indicates that increased endorsement of DSM-5 CUD criteria is associated with 

a matched increase in cannabis-use related problems.  

 CUDIT-R as a measure of negative cannabis-related consequences. As the 

total scores on the ASSIST-A were low and lacked variability (M = 2.08, SD = 3.85), a 

second hierarchical regression was conducted to assess the role of quantity and 

frequency on the likelihood of reporting negative cannabis-related consequences, as 

measured by the CUDIT-R (see Table 4 for a comparison of both regression outcomes). 

As in the original hierarchical regression, block one controlled for relevant demographic 

information (i.e., age and gender), block two consisted of measures of quantity and 

frequency (i.e., subjective high, number of days cannabis was used in the past 30 days, 

how often cannabis was consumed in the past 12 months), and self-reported diagnostic 

criteria checklist (i.e., DSM-5 CUD questionnaire total score) was entered in block 

three. Overall, the model was significant, F(6, 323) = 92.16, p < .001, and accounted for 

63.1% of the variance in CUDIT-R scores.  

 Block one significantly contributed to the model, with only one of the two 

control variables (i.e., age) emerging as a significant predictor of cannabis use-related 

problems, b = -.14, p = .014, suggesting that younger cannabis users are more likely to 

experience cannabis use-related negative consequences. As a whole, block one 

accounted for 2.3% of the variance in CUDIT-R scores. 

 Block two accounted for more of the variance in CUDIT-R scores (i.e., 22.5%) 

in the current model in contrast to the regression using ASSIST-A scores as the outcome 
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(i.e., 7.8%). Notably, all predictors in this block emerged as significant: both quantity 

(i.e., subjective high), b = .13, p = .012, and frequency (i.e., past 30 day use, b = .24, p 

= .007; past 12 month use, b = .26, p = .003) contributed to the model, indicating that 

individuals who both consume more cannabis (i.e., based on subjective high achieved) 

and those who consume cannabis more frequently may experience greater cannabis-

related negative consequences.  

 Consistent with the regression which used the ASSIST-A as the dependent 

variable, block three accounted for the largest proportion of the variance in CUDIT-R 

total scores (38.4%). As the only predictor in block three, DSM-5 CUD scores emerged 

as an important contributor of negative cannabis use outcomes, with b = .74 (p < .001). 

Hence, higher endorsement of DSM-5 CUD criteria contributes to negative cannabis 

use-related problems as measured by the CUDIT-R.  

Clusters of Cannabis Users and Their Associated Consequences 

The second goal of the current study was to assess whether cannabis use 

variables, polysubstance use, and mental health symptoms could identify distinct 

clusters of cannabis users. A subsequent goal was to assess whether these potential 

clusters were associated with different levels of CUD and/or cannabis-related problems. 

The current study hypothesized that at least three clusters of cannabis users would 

emerge: One would consist of polysubstance users who exhibited elevated mental health 

symptoms overall and who would use cannabis the most in terms of both quantity and 

frequency; another would consist of individuals who used cannabis frequently for 

medical reasons and had lower levels of externalizing symptoms and cannabis use 

problems but higher levels of internalizing symptoms; and a third which would include 
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infrequent cannabis users who had the lowest levels of mental health symptoms overall 

and who would exhibit low negative cannabis use-related consequences.    

 Forming clusters of cannabis users. As latent class cluster analysis cannot be 

conducted using SPSS 26, the cluster formation procedure was performed using Mplus, 

a similar statistical software program. Mplus does not tolerate empty cells (i.e., missing 

data); therefore, participants with missing values on relevant outcomes (n = 9) were 

removed from the dataset for the formation of clusters as well as for follow-up analyses 

(i.e., a complete case analysis). Cannabis use practice variables (i.e., age of first use, 

quantity and frequency of use, and medical versus recreational use), mental health 

symptoms (i.e., DASS-21 and SUPPS-P total scores), and polysubstance use (i.e., ASI-

A) were included in the latent class analysis to determine whether meaningful groups of 

cannabis users would emerge based on these variables. Follow-up analyses (i.e., chi-

squared tests and MANOVA) were conducted using SPSS to assess the relevant 

differences between clusters, including cluster variables, demographic variables (i.e., 

age, gender, employment status, level of education) and negative cannabis-related 

consequences (ASSIST-A and DSM-5 CUD scores).  

Latent class analysis is a probabilistic statistical procedure which groups cases 

into clusters based on similarities in the predictors which have been added to the model. 

Latent class analysis does not adhere to traditional statistical assumptions (i.e., 

normality, linearity, or homoscedasticity; Magidson & Vermunt, 2002). Therefore, this 

procedure was ideal as it allowed for a robust analysis of the data. This analysis 

typically outperforms other models of cluster analysis in terms of its ability to assign 
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weights to mixed variable types (i.e., continuous and categorical; Bacher, Wenzig, & 

Volger, 2004).  

In the current study, parameter estimates, which establish the weights assigned to 

each variable, were extracted using the maximum-likelihood estimation method as this 

method allows for the greatest distinction between clusters (Vermunt & Magidson, 

2002). Various statistics were examined to determine the most reliable cluster solution, 

including the chi-square goodness of fit value, the Lo-Mendell-Rubin adjusted 

likelihood ratio statistic, and information criteria. 

Both the chi-square goodness of fit and the Lo-Mendell-Rubin adjusted 

likelihood ratio statistic provide an indication of how well each solution fits the dataset 

(Lavery, 2011; Vermunt & Magidson, 2002). In other words, these statistics inform the 

absolute fit of each model. Similarly, the Akaike Information Criteria (AIC) and 

Bayesian Information Criteria (BIC) provide a measure of model fit while striking a 

balance between the explanatory power of the model and the complexity of the model, 

thereby including the effect of parsimony in the statistic as well (Kuha, 2004; Lavery, 

2011). Larger values are indicative of a better fit for the chi-square goodness of fit 

statistic and for the Lo-Mendell-Rubin adjusted likelihood ratio statistic, whereas lower 

values for both information criteria (i.e., AIC and BIC) are favored. Finally, entropy 

values indicate the level of uniqueness between clusters. Higher entropy values are 

indicative of increased separation between clusters. Values can range between 0 and 1, 

with a value of 1 representing absolute independence between clusters.  

The results of the latent class analysis are presented in Table 5. Two, three, and 

four class models were assessed for best fit. However, as degrees of freedom could not 
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be calculated for any model solution due to limited sample size, p-values were not 

computed to support the chi-square goodness of fit values and were therefore assessed 

purely upon their values. The four class solution did not have a significant Lo-Mendell-

Rubin adjusted likelihood ratio statistic and displayed a slight reduction in the entropy 

statistic. For this reason, the four cluster solution was excluded despite smaller AIC/BIC 

values than for two and three cluster solutions. Furthermore, the chi-square goodness of 

fit and AIC and BIC values pointed toward a three cluster solution as a better fit in 

comparison to a two cluster solution. Entropy was indistinguishable between two and 

three class solutions and Lo-Mendell-Rubin adjusted likelihood ratio statistics were 

significant across both two and three class solutions. Therefore, the three cluster solution 

was selected. The three clusters consisted of one group of 178 cases (49.31%), a second 

cluster of 74 cases (20.50%) and a third of 109 cases (30.19%). These clusters had an 

estimated membership likelihood of 99.5% (class 1), 97.2% (class 2), and 99.2% (class 

3). 

Describing cluster characteristics. Follow up analyses for categorical variables 

revealed that cluster one was characterized by recreational cannabis users, z = 4.50, p 

< .001, who prefer to consume cannabis that is low in THC, z = 4.05, p < .001, and are 

less likely to develop CUD, z = 7.57, p < .001. Cluster one was less likely to engage in 

polysubstance use involving illegal substances, z = 2.99, p = .003. Cluster two 

participants were notable only for their preference for cannabis that is high in THC, z = 

2.96, p = .003. In contrast, cluster three not only preferred high potency (i.e., high THC 

concentration) cannabis, z = 6.30, p < .001, but qualified for CUD more frequently, z = 

7.14, p < .001. Cluster three contained more medical cannabis users, z = 4.05, p < .001, 
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and engaged in illegal substance use more frequently than cluster one and two, z = 2.16, 

p = .031. Additionally, all three clusters differed in terms of past-year cannabis use, as 

cluster one used less than monthly, z = 13.03, p < .001, cluster two consumed cannabis 

at least monthly, z = 8.92, p < .001, but less than daily/nearly daily, and cluster three 

consumed the most frequently, reporting daily/near daily use, z = 16.04, p < .001.  

More specifically, the overwhelming majority of cluster one participants self-

reported using cannabis recreationally (96.1%) and 22% of users in cluster three 

identified as medical users. Similarly, only 15.2% of cluster one met the diagnostic 

criteria for CUD and a mere 18.5% reported using illicit substances in the last 3 months 

in comparison to 61.5% of cluster three meeting DSM-5 CUD criteria and one third (i.e., 

33.0%) using illicit substances. Clusters two and three also differed from cluster one in 

their preference for high potency cannabis (i.e., high THC concentrations; 63.5% and 

73.4%, respectively), whereas cluster one preferred low potency cannabis (31.5%) or 

did not have a preference for THC concentrations (42.1%). Interestingly, notable 

differences emerged between the three clusters on measures of frequency of past-year 

cannabis use. There were no instances (i.e., 0.0%) of daily/nearly daily use of cannabis 

in cluster one, and no instances (i.e., 0.0%) of less than monthly use of cannabis in 

cluster two, and only one instance (0.9%) of less than monthly use in cluster three. Thus, 

past-year frequency of use had clear classifications within each cluster given that 64.6% 

of cluster one used less than monthly, 81.1% of cluster two used more than monthly but 

less than daily, and 90.8% of cluster three used daily/nearly daily. 

Additional c2 analyses were conducted to broaden the scope of understanding of 

each cluster’s distinct characteristics. Analyses involving each cluster’s preferred 
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method of cannabis consumption and employment status underwent Bonferroni 

corrections, as recommended by Armstrong (2014) given that over 10 tests were run 

within the c2 analyses. First, cannabis use variables of preferred form (e.g., cannabis 

flower, concentrates) and preferred method of consumption of cannabis (e.g., joints, 

edibles) revealed differences between clusters one and three. Cluster one preferred 

ingested forms of cannabis (50.0%; z = 5.78, p < .001 and 47.8%; z = 5.90, p < .001, 

respectively). Cluster three favoured the cannabis flower (75.2%), z = 4.89, p < .001, 

and were the most likely to consume their cannabis through joints (53.2%), z = 3.40, p 

= .001. Demographic variables were noted for each cluster as well. Cluster one was the 

most likely to identify as female (83.7%), z = 3.31, p = 001, as students, z = 5.52, p 

< .001, and were the most highly educated cluster (i.e., completed at least some 

university; 69.7%), z = 3.96, p < .001, whereas cluster three was the least educated (i.e., 

had a high school education or less, or attended trade school; 57.8%), z = 4.34, p < .001, 

and were most likely to identify as male (33%), z = 2.70, p = .007.  

Continuous cluster variables were then analysed using a Games-Howell 

corrected multiple comparison post-hoc test, as cluster sizes were unequal and the 

assumption of homogeneity of variance was violated, as assessed by Levene’s tests. 

Results from this analysis are presented in Table 6. Clusters differed on measures of 

cannabis use frequency (past 30-day use) and age. Cluster one used the least frequently 

(M = 1.15, SD = 0.20) and were the youngest (M = 23.93 years, SD = 0.63), whereas 

cluster three used cannabis the most frequently (M = 28.19, SD = 0.31) and were the 

oldest (M = 33.15 years, SD = 1.10). Cluster two significantly differed from both cluster 

one and cluster three, indicating a moderate frequency of cannabis use (M = 8.55, SD = 
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0.62) and a mean age that was in between that of cluster 1 and cluster 3 (M = 27.68, SD 

= 1.18). Interestingly, no significant differences emerged between clusters on DASS-21 

or SUPPS-P total scores. Additionally, clusters did not differ significantly in terms of 

age of first cannabis use or ratings of subjective high.  

Finally, an additional ANOVA analysis was conducted to determine whether 

clusters differed in terms of how long they had been consuming cannabis. Overall, the 

model was significant, F(2, 369) = 29.40, p < .001); however, upon inspection of 

Games-Howell post-hoc analyses, clusters one (M = 6.65 years) and two (M = 8.97 

years) did not differ significantly from one another (Mdiff = 2.32, p = .30). Cluster three 

(M = 16.06 years) did differ significantly from cluster one (Mdiff = 9.41, p < .001) and 

from cluster two (Mdiff = 7.09, p < .001), having used cannabis for a significantly longer 

period of time than the other clusters. Due to these differences, cluster 1 was labelled 

low frequency non-problematic cannabis users, cluster 2 was labelled moderate 

frequency users and cluster 3 was coined high frequency problematic users.  

Comparisons of clusters on relevant outcomes. A MANOVA analysis was 

conducted to assess relevant differences between clusters on measures of negative 

cannabis-related outcomes. Specifically, the resulting clusters from the latent class 

analysis were inserted as the grouping variable, and DSM-5 CUD criteria and ASSIST-

A scores were entered as dependent variables. Homogeneity of variance was assessed 

using a Levene’s test of equality of variances and revealed violations of this assumption. 

Therefore, Pillai’s Trace significance statistics were used as they are more robust to 

these violations. Overall, the model was significant, F(4, 716) = 21.27, p < .001; η2 

= .12. However, as the MANOVA analysis can only reveal that there are significant 
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differences, but not where those differences lie, Games-Howell post-hoc analyses were 

conducted to identify significant differences between specific clusters (see Table 7). 

Post-hoc tests revealed that DSM-5 CUD total scores meaningfully increased in clusters 

one, two and three, respectively (Mdiff ranging from 1.20 to 2.42, p’s < .001). However, 

an additional c2 analysis using a binary measure of DSM-5 CUD criteria (i.e., qualifies 

or does not qualify for CUD diagnosis) indicated that only clusters one and three 

differed in clinical terms, with cluster 1 being least likely, z = -7.17, p < .001, and 

cluster 3 being most likely, z = 7.14, p < .001, to meet criteria for a diagnosis of CUD. 

Similarly, the Games-Howell post-hoc test suggested that cluster three exhibited higher 

scores on the ASSIST-A than did cluster one (Mdiff = 1.78, p = .001); however, all 

clusters maintained very low scores on this measure (i.e., means ranging from 1.36 to 

3.14 on a scale of 28).  

Discussion 

 The current study was multifaceted in its desired goals. Past research (e.g., 

Norberg, Mackenzie, & Copeland, 2012; Tomko et al., 2018; Walden & Earleywine, 

2008; Zeisser et al., 2012) has suggested that both quantity and frequency of cannabis 

use may be reliable predictors of cannabis-related problems and could serve as simple 

screening tools to identify problematic cannabis use. Thus, the first goal of the current 

study was to examine the role of quantity and frequency of cannabis use as potential 

markers of negative cannabis-related consequences. The current study sought to expand 

on the available research focusing on cannabis use typologies. Specifically, the current 

research aimed to integrate various cannabis use-related variables, measures of 

internalizing and externalizing symptoms, and an index of polysubstance use in the 
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formation of cannabis use clusters. Furthermore, the resulting clusters were compared 

on cannabis use outcome variables to determine the relationship between each emerging 

cluster and cannabis use-related negative consequences.  

Goal 1: Quantity and Frequency as Indicators of Cannabis-Related Problems 

  Goal one of the current study sought to explore the relationship between 

measures of quantity and frequency of cannabis use and associated cannabis-related 

problems. Specifically, the current study investigated whether measures of cannabis 

frequency and quantity would account for variation in cannabis-related problems. 

Cannabis use frequency was defined by how often participants consumed cannabis 

within the past 30 days as well as by past-year frequency of use and cannabis use 

quantity was operationalized using ratings of subjective high. If these frequency and 

quantity indicators were to account for cannabis-related problems, then undergoing a 

formal diagnostic assessment of CUD may not be necessary to screen for problematic 

cannabis use. In contrast to expectations, when cannabis use-related problems were 

measured using the ASSIST-A total scores, frequency of cannabis use did not emerge as 

an important predictor of these problems. However, cannabis use quantity did emerge as 

a small contributor to cannabis use-related negative consequences. Given that ASSIST-

A scores lacked variability in the current sample, which may have masked the effects of 

cannabis use frequency, cannabis use-related problems were also examined using total 

CUDIT-R scores to operationalize this construct. As anticipated, both past 30-day 

cannabis use and frequency of cannabis consumption within the last 12 months emerged 

as important predictors of CUDIT-R measured cannabis-related problems, alongside 

ratings of subjective high. Nevertheless, both ratings of quantity and frequency 
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accounted for significantly less of the variance in cannabis related-negative 

consequences (i.e., 22.5%) than total scores on the DSM-5 CUD measure (i.e., an 

additional 38.4%).   

In summary, the first hypothesis for goal one stated that measures of cannabis 

use frequency (i.e., past 30-day and past year use) would be the strongest predictors of 

cannabis-related problems. This hypothesis was partially supported in that frequency 

was the most important use-related predictor of cannabis problems (measured by the 

CUDIT-R; i.e., b’s = .24 and .26) as compared to cannabis use quantity (i.e., b  = .14); 

however, DSM-5 CUD diagnostic criteria accounted for additional variance over and 

above the variance which was accounted for by both quantity and frequency indicators 

combined regardless of how cannabis-use problems was measured. In addition, both 

frequency and quantity measures emerged together only after changing the outcome 

variable from the ASSIST-A to CUDIT-R total scores.  

Although it remains unclear as to why the ASSIST-A had a restricted range in 

scores, and therefore was not an optimal measure of cannabis problems in the current 

study, a number of possibilities should be considered. It is plausible that the wording of 

the questionnaire, which refers to the difficulties that were being measured as “problems 

that have been caused by cannabis”, may be leading to skewed interpretation within the 

sample. Specifically, participants may not consider their difficulties to be problematic, 

as the term “problem” inherently implies that the respondent has insight into the 

consequences of their substance use to define it as a problem and/or of the need for 

change and potential intervention. Furthermore, when considering models such as 

Prochaska and Norcross’s (2001) stages of change, individuals who are in the 
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precontemplation stage of readiness for change are not likely to think about the 

consequences that may arise due to their troublesome behaviours, such as consuming 

cannabis problematically (Prochaska, Redding, & Evers, 2015). Thus, some participants 

could have experienced higher incidences of these problems (e.g., financial, health, etc.) 

than they reported on this questionnaire, but may be attributing these concerns to other 

personal or environmental factors, such as the use of illicit drugs or other difficulties in 

their day-to-day life. 

Another factor that may explain the lack of variability in ASSIST-A scores is the 

participant’s views of cannabis. Interestingly, perceptions of cannabis as a potentially 

dangerous substance have decreased over time (Carliner, Brown, Sarvet, & Hasin, 2017; 

Johnston, O’Malley, Miech, Bachman, & Schulenberg, 2015), despite growing evidence 

that cannabis consumption can pose significant health and well-being challenges to 

users (e.g., Meier et al., 2012). A review by Carliner, and colleagues (2017) revealed a 

marked decrease in the perceived risk that is associated with the regular use of cannabis 

(i.e., once or twice a week”) among adolescents and young adults in the United States 

from 1991 to 2015. Consequently, respondents who view cannabis as a safe substance, a 

natural or medicinal product, may be less inclined to report and/or attribute problems to 

their cannabis use. In fact, Simons, Clark, Simons, and Spelman (2016) found that 

individuals who perceive cannabis as a useful tool were less likely to recognize the 

problems that may be associated with its use.  

As the ASSIST-A was problematic in the current study, the CUDIT-R was used 

as an alternative instrument to measure cannabis use-related negative consequences. 

Although the ASSIST-A measured some of the important consequences cannabis use 
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can have on an individual, the CUDIT-R assesses more specific impairments, such as 

memory/concentration problems and risky behaviours (e.g., impaired driving), in 

addition to some of the ASSIST-A domains (i.e., health and social problems). 

Furthermore, questions on the CUDIT-R are posed more descriptively than questions on 

the ASSIST-A (e.g., “How often during the past 6 months did you fail to do what was 

normally expected from you because of using cannabis?” on the CUDIT-R versus “How 

often has your cannabis use caused you legal problems” on the ASSIST-A), leaving less 

room for interpretation by participants. Therefore, the use of the CUDIT-R (in addition 

to the ASSIST-A) to assess cannabis-related consequences allowed this researcher to 

better assess the impact of quantity and frequency of use on cannabis problems.  

It was expected that DSM CUD would not add any predictive variance in 

cannabis problems over and above quantity and frequency indicators, but this predictor 

accounted for more variance than quantity and frequency indicators combined. 

Frequency of cannabis use was nevertheless predictive of cannabis-related problems, 

accounting for a significant proportion of the variance. Hence, frequency of cannabis 

use remains an important and substantial predictor of cannabis use-related problems. To 

substantiate this finding, an additional post-hoc t-test was conducted, which revealed 

significant differences in past 30-day cannabis use frequency between individuals who 

qualified for a diagnosis of CUD (i.e., had a score of two or above on the DSM-5 CUD 

questionnaire) and those who did not meet criteria for a diagnosis of CUD. On average, 

individuals who qualified for a diagnosis of at least mild CUD consumed cannabis on 11 

additional days (M = 17.98, SD = 12.34) when compared to individuals who did not 

disclose experiencing symptoms of CUD (M = 7.09, SD = 10.50). Thus, although 
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receiving the formal diagnosis of CUD adds to the prediction of negative cannabis use 

consequences, these findings further support the hypothesis that frequency of cannabis 

use is an indicator of increased risk of experiencing poorer outcomes.  

In 2017, Fischer and colleagues comprehensively examined research on cannabis 

use-related negative consequences and subsequently published a list of 10 lower risk 

cannabis use guidelines. Within these guidelines, Fisher and colleagues recommended 

avoiding “frequent or intensive” cannabis use and suggest using occasionally, at most, if 

an individual does not wish to abstain from use altogether. Despite these general 

guidelines, they are less clear as to what qualifies as frequent or intensive use. However, 

the guideline developers do cite the research of Zeisser (2012), who found that daily or 

near daily use of cannabis was associated with the greatest risk for developing cannabis 

use-related problems as measured by the ASSIST-A. Such findings are consistent with 

the results of the current study, as both measures of cannabis use frequency (i.e., use in 

the past 30 days and frequency of use in the past 12 months) were predictive of cannabis 

use-related problems. Moreover, the results of the current study highlighted that on 

average, individuals who qualified for a diagnosis of CUD used cannabis on 

approximately 18 days (in the past 30 days) as compared to approximately 7 days in 

individuals who did not meet criteria for a diagnosis of CUD, offering specific support 

for the claim that daily and/or near daily cannabis use may be more problematic than 

occasional use. Problems that have been associated with cannabis use (e.g., physical 

health, mental health, social problems, societal harm, etc.) also have been frequently and 

consistently linked to frequency of use (e.g., Di Forti et al., 2013; Manning et al., 2019; 

Quattrone et al., 2020; Weinberger et al., 2019). Therefore, although measures of 
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cannabis use frequency may not eliminate the need for clinicians to assess for a formal 

diagnosis of CUD to inform treatment needs, it may be a useful screening tool to 

identify potentially problematic users of cannabis.  

The second hypothesis of goal one was that the cannabis quantity measures of 

subjective high and THC potency would not be correlated with one another, but would 

both contribute to cannabis-related problems. Furthermore, based on previous research 

(e.g., Freeman et al., 2014), it was expected that cannabis use quantity would account 

for less variance in cannabis use-related problems than frequency. However, the current 

study revealed that there were low levels of awareness of exact cannabis potency among 

participants; therefore, a direct measure of potency levels could not be incorporated into 

the regression analyses. Cannabis quantity may be represented with greater validity by 

ratings of subjective high, as suggested by the research of Walden and Earleywine 

(2008) and Freeman and colleagues (2014). In addition to its predictive utility and its 

ability to combine many of the variables which make measuring cannabis use quantity 

difficult, ratings of subjective high are very simple to comprehend, as they are similar to 

other commonly used measures such as the pain index (i.e., rating pain on a scale from 1 

to 10). The second hypothesis was nevertheless in part supported as it was found that 

cannabis quantity, as measured by subjective ratings of intoxication, was predictive of 

cannabis problems, albeit less so than frequency indicators. Beta values, which provide 

an index of the relative importance of each predictor in a given block of the model, were 

larger for both measures of frequency (i.e., b = .24 and .26) than for the measure of 

quantity (i.e., b = .14). This finding is not surprising, as any substance that is used 

regularly and continuously has the potential to impair one’s life (Rehm et al., 2013). For 
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example, the continued use of inhaled products, such as smoking cannabis, may affect 

one’s health by increasing the likelihood of contracting diseases of the lungs or leading 

to cardiovascular problems (Borges, Bagge, & Orozco, 2016; Martinasek et al., 2016; 

Rehm et al., 2013). Furthermore, consistent use of products that have the ability to cause 

intoxication may alter relationships with friends and family as these behaviours can be a 

source of conflict between loved ones and substance using individuals (APA, 2013). 

Occupational duties and responsibilities also may be impacted when individuals spend 

great amounts of time seeking, using, or recovering from the use of psychoactive 

substances, which may ultimately impact performance and/or the ability to begin or 

complete tasks (APA, 2013). 

In terms of the predictive ability of cannabis use quantity, past research has 

identified significant problems with the operationalization of this variable in particular, 

which may ultimately reduce the capacity to accurately measure and identify 

relationships between cannabis use quantity and other associated outcomes. More 

specifically, cannabis use quantity as a whole is comprised of many underlying factors 

which come together to create a complex variable. These components include absolute 

quantity, THC potency, CBD potency, and route of administration variations (e.g., 

combined substance use, method of administration; Gray, Watson, & Christie, 2009; 

Tomko et al., 2018). When individuals consume cannabis of varying potencies (i.e., 

different concentrations of THC and CBD), effects can vary greatly (Fischer et al., 

2017). An added confounding variable, physical quantity, can alter these effects as well. 

In the current study, cannabis use quantity was measured by querying an individual’s 

average subjective high. Ratings of subjective high theoretically encompass measures of 
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potency as well as physical quantity by directly measuring the effects that were caused 

by the cannabis consumed. Measures of subjective high also account for the effect of 

tolerance, which occurs when individuals consume cannabis for extended periods of 

time and experience reduced effects from the same proportion of their chosen product as 

a result of consistent exposure (Gorelick et al., 2012; Jones, Benowitz, & Bachman, 

1976). 

In spite of the fact that that self-reported estimates of THC potency were 

unreliable and thus not further used in the current study, it is important to highlight the 

lack of awareness of cannabis potency in the sample, especially given the fact that there 

is a proportional increase in adverse consequences when THC concentrations rise 

(Fischer, 2017; Stuyt, 2018). As the current study was conducted in the wake of 

cannabis legalization, a measure of THC potency could become increasingly more 

reliable in the coming years with the increased use of legal dispensaries. In the current 

study, participants may have been acquiring their products from the black market prior 

to cannabis legalization and continued to do so despite legal options that were newly 

available. This could be a potential by-product of the price differential between cannabis 

that can be purchased though illegal channels (e.g., street dealers) and the more costly 

alternative of obtaining legal cannabis form a dispensary (Statistics Canada, 2018). 

Consequently, it is difficult, if not impossible, for these participants to have access to an 

accurate measure of the THC concentrations in the off-market products that they 

purchase. Additionally, participants who acquire their cannabis illegally and do not 

consume cannabis regularly may not have the ability to accurately gauge the potency of 

their cannabis when they are not given this information explicitly (Freeman et al., 2014). 
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In contrast, when individuals purchase their cannabis from legal dispensaries, they are 

more likely to encounter accurate information regarding their cannabis products, 

including the proportions of both THC and CBD in their products and the effects that 

these compounds have when they are consumed. This information can be found on 

cannabis product packaging or infographics promoting public health campaigns that 

have been hung in stores, or could be shared by the individuals who sell cannabis 

products to customers (Government of Canada, 2019; Haug et al., 2016) Therefore, as 

the legal purchasing of cannabis increases (i.e., moves from illegal to legal sources), it 

follows that THC awareness could mirror this trend. In fact, the National Cannabis 

Survey revealed that more Canadians were purchasing from legal sources than they had 

been in previous versions of the survey, moving from 10% of Canadians shopping for 

cannabis products exclusively from legal sources in 2018 to 28% in 2019 and 23% of 

Canadians obtaining cannabis legally at least once in 2018 to 53% in 2019 (Statistics 

Canada, 2019).  

The widespread lack of knowledge about the THC potency in the products 

consumed by cannabis users is also significant because cannabis use guidelines, such as 

those developed by Fischer (2017), reference THC concentrations as an important 

consideration when choosing cannabis products in order to consume cannabis more 

safely. Furthermore, as higher THC concentrations have been associated with higher 

incidences of cannabis use-related consequences (e.g., psychosis and cognitive 

impairments), it is important that individuals be mindful of the THC concentrations that 

are in the products that they consume (Curran et al., 2016; Morgan et al., 2018; Prini et 

al., 2020). Thus, the lack of awareness of THC concentrations suggests that future 
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public health campaigns and/or substance use education programs should promote 

increased knowledge regarding THC potency for cannabis users and awareness of the 

associated outcomes.  

The third and final hypothesis of goal one stated that the DSM-5 CUD criteria 

would not contribute any additional variance to cannabis-related negative consequences 

over and above what was already accounted for by quantity and frequency estimates. 

This hypothesis was not supported, as the DSM-5 CUD criteria contributed a significant 

amount of additional variance to cannabis-related problems (regardless of measurement 

instrument), even after accounting for the effects of quantity and frequency (i.e., DR2 

= .38 for the CUDIT-R and DR2 = .39 for the ASSIST-A). In fact, the DSM-5 CUD 

criteria accounted for a larger proportion of the variance than what was already 

accounted for by both the control variables as well as the measures of quantity and 

frequency of cannabis use combined (i.e., DR2 = .02 and .23 for the CUDIT-R and DR2 

= .02 and .08 for the ASSIST-A).  

The current study’s hypotheses were drawn from the work of Rehm and 

colleagues (2013), who suggested that quantity and frequency measures may be 

sufficient predictors of substance use-related problems potentially eliminating the need 

for a formal diagnosis of substance use disorder to be made in order to access treatments 

and services. However, Rehm et al. (2013) primarily focused on substances that have 

been licit for many years, particularly alcohol and tobacco. Substances that are legalized 

have the benefit of receiving increased empirical attention. For example, there are clear 

cut guidelines that exist for alcohol consumption (Butt, Beirness, Stockwell, Gilksman, 

& Paradis, 2011) and individuals are generally aware of how to self-monitor their 
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intake. In contrast, both researchers and the general public alike are not yet aware of 

how much cannabis use should be considered “excessive” and potentially harmful as no 

specific guidelines exist for cannabis products (Fischer et al., 2017; Volkow, Baler, 

Compton, & Weiss, 2014). Thus, a widespread lack of awareness and standardization of 

cannabis use practices may contribute to why measures of quantity and frequency are 

insufficient to fully capture problematic cannabis use.  

Another potential source of discrepancy between what has been observed in the 

current study and what has been proposed by Rehm and colleagues (2013) in the context 

of other licit substances is the differences in the effects that are caused by consuming 

each substance. Generally, individuals who consume alcohol experience more intense 

levels of impairment, such as on psychomotor performance and aggression, than 

individuals who consume cannabis (De Sousa, Theunissen, Kuypers, Toennes, & 

Ramaekers, 2016; Sewell, Poling, & Sofuoglu, 2009). Moreover, cannabis intoxication 

can lead to highly variable effects depending on the type and amount of cannabis that 

has been consumed, such as experiencing sedation when consuming strains of cannabis 

such as indica (i.e., high CBD) versus experiencing euphoria and/or psychoactive effects 

when consuming cannabis sativa (i.e., high THC strain; Pearce, Mitsouras, & Irizarry, 

2014). Therefore, individuals who consume cannabis regularly or in larger quantities 

may experience overall less legal, familial or work impairments than alcohol users 

(Sewell et al., 2009, Yurasek, Aston, & Matrik, 2017). Furthermore, alcohol and tobacco 

have well-known long-term health consequences which have been profusely 

scientifically supported, such as cancers, organ failure, and stroke (Butt et al., 2011). In 

contrast, the long-term effects of cannabis are not as clear and have been less researched 



 

 80 

(Bergamaschi, Queiroz, Zuardi, & Crippa, 2011; Volkow et al., 2014). Consequently, 

the argument presented by Rehm and colleagues (2013) which posit that quantity and 

frequency of use can be directly linked to long-term negative health outcomes may 

apply to a lesser extent for cannabis users. For example, it could be argued that THC 

concentrations are more related to the onset of psychosis in adolescents than the 

absolute quantity of the product consumed, as research has not yet fully teased apart the 

intricacies of cannabis products and their associated consequences (Arseneault, Cannon, 

Witton, & Murray, 2004; Di Forti et al., 2019). Hence although quantity and frequency 

indicators may be useful tools for clinicians to rapidly assess risk of negative 

consequences, a formal assessment of DSM CUD in individuals flagged at high risk 

based on these cannabis use patterns, remains necessary. 

Goal 2: Cannabis Use Clusters and Their Associated Characteristics and 

Consequences  

 Goal two of the current study was to determine if classes of cannabis users could 

be formed using a relevant and novel combination of predictor variables. More 

specifically, the current study aimed to expand on the existing cannabis use typology 

literature by classifying past-year cannabis users into clusters using cannabis use 

practices (i.e., age of first use, quantity and frequency of use, preferred form and 

administration methods of cannabis products), polysubstance use of licit and illicit 

substances, and mental health symptomatology (i.e., internalizing and externalizing 

symptoms) variables. Furthermore, the current study sought to examine the relationship 

between the emerging clusters and their associated risk of experiencing cannabis-related 

negative consequences. Negative cannabis-related outcomes were measured by both the 
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ASSIST-A and the DSM-5 CUD questionnaire to gauge each cluster’s experience of 

overall cannabis use consequences (i.e., financial, social, legal, and health problems) as 

well as their levels of clinical symptoms of CUD, respectively. This combination of 

variables adds to the current cannabis use cluster research as existing studies have not 

examined these variables in conjunction with one another, or have done so using 

measures with substantial limitations (e.g., using a binary measure of mental health 

problems; Fischer et al., 2010). Additionally, the current study strove to be more 

inclusive of cannabis users by including a range of age groups and types of users. Past 

research had overwhelmingly focused on adolescent users (i.e., Chabrol et al., 2012; 

Korf et al., 2007; Miller & Plant, 2002) and past 30-day users (i.e., Fischer et al., 2010; 

Miller & Plant, 2002); thus, the current study actively recruited users above the age of 

majority and included past-year users (i.e., infrequent as well as frequent users) in the 

sample. Finally, clinical, community and university participants were recruited in order 

to fully capture the cannabis using population.  

The results of the current study’s latent class analysis revealed a three-cluster 

solution, in which a low frequency cannabis using cluster, a moderate frequency 

cannabis cluster, and a high frequency problematic cluster emerged. Overall, low 

frequency cannabis users were the least problematic in terms of all measures of interest, 

including frequency of use and the level of cannabis-related negative outcomes. In 

contrast, high frequency problematic users were the most likely to experience cannabis-

related problems, use potent cannabis, and engage in polysubstance use. Moderate 

frequency cannabis users fell between these extremes on all measures, with the 
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exception of their preference for products containing high THC concentrations, which 

was in line with the preferences of high frequency problematic users.  

 The hypothesis for goal two stated that three clusters would emerge, representing 

one group of problematic, frequent users who would engage in polysubstance use and 

experience high levels of internalizing and externalizing symptoms, another who would 

use frequently for medical purposes, exhibit high levels of internalizing symptoms but 

would not experience negative outcomes, and a final group who would use infrequently 

and experience the least amount of negative consequences. This hypothesis was partially 

supported, as one cluster of problematic users and another cluster of infrequent cannabis 

users emerged. However, mental health variables and measures of subjective high (i.e., 

quantity) were not found to differentiate these three clusters. In addition, a cluster 

comprised predominantly of medicinal cannabis users did not emerge. Rather, medicinal 

users were largely represented under the frequent problematic cannabis using cluster.  

 Generally, the frequent cannabis using cluster exhibited the most problematic 

aspects of cannabis use. Fischer and colleagues (2017) described 10 ways in which users 

can consume cannabis more safely. These guidelines included recommendations 

regarding the use of cannabis which contained low concentrations of THC, choosing 

ingestible forms of cannabis rather than methods which require combustion, and 

avoiding frequent (i.e., daily or near daily) use of cannabis products. Frequent 

problematic cannabis users in the current study, however, engaged in all of the riskier 

alternatives: This cluster indicated a preference for cannabis products with high THC 

concentrations, consumed cannabis on an average of 28 of the past 30 days, and reported 

consuming their cannabis in the form of joints. In addition to their overall riskier use, 
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this cluster of users was also the most likely to experience problems due to their 

cannabis use. This pattern occurred not only in terms of social, financial, health, and/or 

legal problems as measured by the ASSIST-A, but also in terms of their likelihood of 

experiencing CUD symptoms.  

 Given that the current study was cross-sectional in design, the directionality of 

the relationship between frequent cannabis and CUD symptomatology cannot be 

determined. Many studies have established an association between frequency of use and 

disordered use (e.g., Cuttler & Spradlin, 2017; Gunn, Aston, Sokolovsky, White, & 

Jackson, 2020; Tomko et al., 2018; Volkow et al., 2014), but this hypothesized causal 

path has not yet been examined in the context of a longitudinal study. Thus, it is possible 

that participants who consume cannabis at very high frequencies (i.e., daily or near 

daily) may experience the emergence of CUD symptoms as a result of their frequent 

use. Alternatively, it is also possible that individuals who currently qualify for CUD use 

more cannabis because of their disorder. For example, individuals could be using 

cannabis more frequently to avoid symptoms of withdrawal (Budney & Hughes, 2006; 

Budney, Vandrey, Huges, Moore, & Bahrenburg, 2007). It is also possible that 

individuals who experience tolerance may consume more cannabis to achieve their 

desired high (APA, 2013; Jones et al., 1976). Despite the ambiguous directionality 

between daily cannabis use and CUD, it is clear that daily use is linked with increasingly 

negative outcomes.  

Interestingly, a relationship emerged between level of education and cluster 

membership, where cluster one was the most educated and cluster three was the least 

educated; however, once again, the direction of this relationship cannot be determined 
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by the present study. Therefore, it is both possible that cannabis use leads to lower levels 

of educational achievement or that lower levels of education leads to greater cannabis 

consumption. Meier and colleagues’ (2012) study appears to support the former 

hypothesis as individuals who consumed cannabis heavily in their adolescence saw a 

six-point reduction in their IQ in early adulthood. Thus, individuals who consume 

cannabis may be more likely to drop out of school or less likely to continue on to post-

secondary education on account of the difficulty they may experience in a learning 

setting.  

 In contrast to the frequent problematic cannabis using cluster, the low frequency 

cannabis using cluster experienced very low levels of CUD symptomatology and tended 

to follow many of the guidelines which were outlined by Fischer and colleagues in 2017 

(i.e., they preferred ingestible forms of cannabis with low concentrations of THC and 

consumed cannabis occasionally). Another distinguishing feature of this cluster was 

their lower age: Low frequency cannabis users had an average age of 24 years, which 

was nearly 10 years younger than the frequent problematic cannabis using cluster (i.e., 

33 years old). Interestingly, the central cluster of moderate frequency cannabis user’s 

age differed significantly from both groups as well, with a mean age of 28 years. To 

better understand this progression, an ANOVA analysis was conducted to determine the 

period of time participants had been consuming cannabis and whether this variable 

would differ in terms of each of the three clusters. The analysis revealed that, on 

average, low frequency cannabis users had been consuming cannabis for 7 years, 

moderate frequency cannabis users had been using for 9 years, and frequent problematic 

cannabis users had been using for 16 years. Although low and moderate frequency users 
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did not differ significantly from one another in duration of use, a sharp increase in time 

used distinguished these two clusters from the frequent problematic cannabis using 

cluster.  

The observed difference in the length of time each cluster has been consuming 

cannabis raises the question of whether younger individuals experience less cannabis-

related problems due to having consumed cannabis for a shorter period of time than their 

older counterparts who have been consuming cannabis for many years. Thus, this 

finding suggests that there is a possibility that the clusters which emerged in the current 

study depict the progression of chronic cannabis use. Some studies that have examined 

the associations between cannabis and negative outcomes support this possibility. 

Studies have found a positive relationship between the length of an individual’s 

cannabis using career and negative physical and mental health, social, and cognitive 

effects (Feeney & Kampman, 2016; Fibey et al., 2014; Han, Gfroerer, & Colliver, 2010; 

Solowij & Grenyer, 2002; Winward, Hanson, Tapert, & Brown, 2014). Consequently, it 

is plausible that the three clusters that emerged in the current study reflect the evolution 

of cannabis use over time, from low potency, non-problematic and infrequent use to 

regular use of higher potency products and more problematic consumption. Although no 

current longitudinal research exists to support this claim, future longitudinal studies 

should focus on this possibility to examine this hypothesis.  

 Although, overall, the cluster hypothesis of the current study was largely 

supported, one typology which did not emerge as expected was the group of 

predominantly medical cannabis users. However, despite framing the question querying 

medicinal use only within the context of recognized conditions (i.e., “Cannabis may be 
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used to treat medical conditions, such as epilepsy, cancer symptoms, Parkinson’s 

disease, and multiple sclerosis. Do you consider yourself primarily a…” followed by 

answer choices of “recreational cannabis user” or “medical cannabis user [please 

specify]”), many participants reported reasons which were not included in the desired 

list of responses (e.g., anxiety, migraines, HIV). As a result, only a small portion of 

participants (n = 42) endorsing medicinal use were coded as medicinal users. 

Additionally, participants were forced to choose whether they were recreational or 

medicinal users when in fact, they might have a medical condition but also use 

recreationally. Survey data appears to suggest that individuals may be more likely to 

refer to themselves as medicinal users despite not having a cannabis prescription for an 

endorsed medical condition. This is exemplified in Statistics Canada data that indicates 

that 37% of Canadian users label their cannabis use as medicinal (Statistics Canada, 

2018). Thus, the absence of a medical cannabis using cluster may be due to the 

challenges in measuring this variable.  

 It was also expected that mental health variables would contribute to the 

formation of the clusters and that differences in mental health variables would emerge 

across clusters. Previous studies, such as the cluster formation studies conducted by 

Miller and Plant (2002), Chabrol and colleagues (2012) and Fischer and colleagues 

(2010), did demonstrate differences in mental health symptoms amongst the cannabis 

using their derived clusters. These studies measured mental health outcomes either by 

querying specific mental health diagnoses or behaviours (e.g., depression, aggression) or 

by asking a highly generic screening question (i.e., “have you experienced mental health 

problems”). In contrast, the current study measured whether participants experienced 
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symptoms of higher order traits that have been integrated into recent conceptualizations 

of mental health disorders: internalizing and externalizing symptoms. Mental health 

disorders can be categorized in terms of the types of symptoms (i.e., internalizing vs 

externalizing) that are considered to be overarching these clinical disorders (Krueger et 

al., 1998). For this reason, multiple internalizing disorders (e.g., anxiety, depression) 

could display some of the same internalizing symptoms (e.g., anxiety sensitivity; the 

same is true for externalizing disorder/symptoms). In other words, participants were not 

asked whether or not they received specific diagnoses, but rather, they self-reported on 

broad internalizing and externalizing behavioural tendencies (i.e., impulsivity, 

sensation-seeking, etc.), which may have obscured relationships between mental health 

symptoms and cannabis use.  

In spite of the fact that the current measures of internalizing and externalizing 

symptoms (i.e., the DASS-21 and the SUPPS-P, respectively) did not measure specific 

mental health disorders directly, they have been observed to have satisfactory 

convergent and predictive validity with other, more specific measures of mental 

disorders (Crawford & Henry, 2003; Cyders et al., 2015). For example, the DASS-21 

has exhibited satisfactory convergent validity, demonstrated by its strong correlations 

with other validated measures of mental health symptoms, such as the Personal 

Disturbance Scale’s anxiety subscale, r = .72 and the depression subscale of the Hospital 

Anxiety and Depression questionnaire, r = .66. In addition, studies have consistently 

established a relationship between cannabis use and internalizing symptoms as well as 

externalizing symptoms, such as sensation seeking (Bierhoff et al., 2019; Gillespie, 

Lubke, Gardner, Neale, & Kendler, 2012; Kedzior & Laeber, 2014; VanderVeen et al., 
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2016). It is possible that, regardless of cluster formation, all cannabis users experience at 

least moderate levels of these symptoms, making differences in these broad mental 

health symptoms indistinguishable across groups. Although none of the clusters as a 

whole met the clinical cut-off scores recommended for the DASS-21 (i.e., 16), all three 

groups were on the cusp of meeting this threshold (i.e., means of 14.90, 15.38, and 

15.35, respectively). Furthermore, 41% of participants (38.8% of cluster one, 43.2% of 

cluster two, and 43.1% of cluster three) scored 16 or above on the DASS-21. Hence, 

general levels of internalizing symptoms were high across all clusters. Additionally, 

small to moderate correlations emerged between various cannabis use variables and 

measures of mental health problems. For example, subjective high ratings had a positive 

correlation with both the DASS-21 (r = .24, p < .001) and with various subscales of the 

SUPPS-P, such as positive, r = .25, p < .001, and negative, r = .47, p <.001, urgency. 

Taken together, these correlations suggest that there is a relationship between cannabis 

use and mental health, despite the lack of emergence of differential specificity between 

cannabis use clusters. Future studies should include both diagnoses of mental health 

disorders, as well as the broader categories of internalizing and externalizing symptoms, 

when exploring the relationship between cannabis use and mental health.  

Implications  

Millions of Canadians consume cannabis every year and cannabis use prevalence 

is rising with the recent legalization of cannabis in Canada (Statistics Canada, 2019). 

Cannabis use, particularly heavy use, is associated with a number of negative 

consequences (e.g., risky sexual behaviour, psychosis, and cognitive dysfunction; Meier 

et al., 2012; Schuster et al., 2012). For this reason, it is important to identify individuals 
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who may be at greater risk of experiencing negative consequences from their cannabis 

use. As such, the current thesis determined whether self-reported quantity and frequency 

estimates of cannabis use could be used to assess individual risk of negative cannabis-

related consequences. Measures of quantity and frequency were not sufficient as stand-

alone predictors of cannabis use consequences (i.e., to replace a full assessment of 

CUD). However, they did provide valuable information which have relevant clinical 

implications (e.g., for their use as a screening tool), as both quantity (self-reported 

subjective high) and frequency (i.e., past 30-day and past-year use) of cannabis use were 

found to be predictive of worsened cannabis-related outcomes.  

The second goal of the current study was to expand upon previously existing 

research regarding cannabis use typologies. Mental health, as well as cannabis use 

variables were used to determine whether distinct groups of cannabis users would 

emerge and examine each group’s propensity to develop cannabis use-related problems 

and/or CUD. Overall, increased frequency of use and use of cannabis with higher THC 

concentrations were associated with increasingly negative outcomes. These findings, in 

combination with the findings from goal one, provide support for the recently published 

lower risk cannabis use guidelines (Fischer et al., 2017). Moreover, problematic 

cannabis users were more likely to be less educated, of the male gender, report joints as 

their preferred method of consumption, and to have used cannabis for an extended 

period of time (i.e., older adults). Taken together, these findings could ultimately inform 

how problematic cannabis users are identified and targeted for interventions. For 

example, assessments of CUD could begin with a two-step process in which individuals 

are asked about their quantity and frequency of cannabis use, including their ratings of 



 

 90 

subjective high, to gauge their risk of being or becoming a problematic user (i.e., if high 

levels are reported on either of these aspects). Following this brief assessment, a more 

thorough assessment may be conducted with individuals who report high 

quantity/frequency of use and/or subjective high, which may include a diagnostic 

assessment (e.g., DSM-5 diagnostic criteria).  

 In addition to how problematic cannabis use is identified, the results of the 

current study could inform CUD prevention. Currently, quality research is lacking in 

effective cannabis use prevention strategies (Norberg, Kezelman, & Lim-Howe, 2013). 

However, the results of the current study provide evidence that increased education 

regarding the components of cannabis (i.e., THC, CBD potency) and their acute and 

longer-term effects and/or consequences is needed. Addressing the widespread lack of 

awareness about the composition of cannabis products individuals consume is essential 

to help them to make informed decisions regarding cannabis use. In consequence, such 

knowledge could help to circumvent some escalation into problematic cannabis use and 

further aid in choosing safer cannabis product options.  

Limitations 

 The conclusions of the current study should be considered in light of its 

limitations. First, the ASSIST-A was limited in range of scores and performed sub 

optimally when assessing negative cannabis use consequences. Fortunately, an 

additional measure (i.e., the CUDIT-R) could be used in several of the analyses as an 

alternative to measure cannabis problems. However, the CUDIT-R was only distributed 

to participants who completed the study online. Due to time constraints, individuals who 

were recruited from clinical sites did not complete the CUDIT-R, making it impossible 
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to use the CUDIT-R as an outcome variable in the MANOVA examining differences 

between clusters. Furthermore, as the study had a cross sectional design, causal 

inferences could not be made when examining the relationship between 

frequency/quantity of cannabis use and cannabis problems. Given the financial and time 

constraints which are inherent to a longitudinal study, a cross sectional design was the 

only option possible in the context of a graduate thesis. However, to expand on the 

current findings and to form conclusions on directionality, a longitudinal design should 

also be implemented.  

The operationalization of medical cannabis users was also a limitation in the 

current study. It would have been ideal to label medical users by utilizing medical 

records rather than relying on self-reported use, as individuals may be unreliable in 

reporting whether they are medical or recreational users. Finally, a limitation of 

cannabis research as a whole is the accurate measurement of cannabis quantity. 

Researchers have used several strategies for measuring cannabis quantity (i.e., absolute 

quantity, number of grams, etc.) but these have been plagued by limitations (i.e., 

variations in potency, strains, mode of administration). In the current study, it was 

proposed that quantity could be assessed via potency estimates, but most participants are 

unaware of the THC/CBD potency of the products they are consuming. Fortunately, 

cannabis quantity was also assessed using a rating of subjective high, which was 

predictive of negative cannabis-related outcomes. The current study’s finding 

demonstrating lack of awareness regarding the cannabis products individuals are using 

should be considered a strength of this study, as such a finding could help inform future 

research as well as future prevention strategies.  



 

 92 

In spite of the noted limitations in the current study, the current work provided 

further insight into the various predictors of cannabis-related negative consequences and 

contributed to Rehm and colleagues (2013) theory that quantity and frequency of use 

could account in part for the negative consequences associated with substance use, 

specifically in the context of cannabis. Cannabis clusters were also defined, outlining 

three distinct cannabis using groups within a more representative, Canadian cannabis 

using sample. These clusters informed which groups were at higher risk for the 

development of negative cannabis-related outcomes and which types of cannabis users 

should be considered as low-risk users. In the context of recent legalization of cannabis, 

the current research expands our knowledge about cannabis and helps to address the 

lack of empirical research regarding the potential risks of cannabis use that have been 

noted previously (Gorce, 2018).  
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Table 1 

Demographic Descriptive Variables  

Variable M  SD Min Max % n 
Age (in years) 27.55 10.60 18 62   
Gender       
 Male     23.9 89 
 Female     75.8 282 
 Other     .3 1 

Ethnicity       
  White/Caucasian     93 346 
  Non-white     7 26 
Employment status        
  Employed     36.6 136 
  Unemployed      5.9 22 
  Student     46 171 
  Other     11.5 43 
Education       
  Less than high school      4 15 
  High school or GED     23.7 88 
  Trade/ technical/ vocational school     14 52 
  Some university     43.5 162 
  Bachelor’s degree     12.1 45 
  Graduate degree      2.7 10 
Marital Status        
  Single/never married     67.7 252 
  Married/common law     27.4 102 
  Other     4.9 18 

Note. N = 372. 

 

  



 

 94 

Table 2  

Descriptive Data for Study Measures   
Variable M  SD Min Max % n 
DASS-21 total score 15.09  12.26 0 63   
  Depression subscale 4.82 4.97 0 21   
  Anxiety subscale 4.64 4.05 0 21   
  Stress subscale 5.63 4.42 0 21   
SUPPS-P total score  39.90 8.14 22 73   
  Lack of premeditation 6.77 2.16 4 16   
  Lack of perseverance 6.90 2.20 4 16   
  Positive urgency 7.35 2.80 4 16   
  Negative urgency  9.29 2.94 4 16   
  Sensation seeking 9.60 2.83 4 16   
ASSIST total score 2.08 3.85 0 21   
Cannabis use Questionnaire       
  Age of first use  17.52 5.80 8 49   
  Past 30-day spending 52.78 93.03 0 403   
  Subjective high  5.36 2.31 0 10   
  Type of user         
    Recreational      87.6 326 
    Medical     12.1 45 
ASI-A total score  1.73 1.50 0 10   
DSM-5 CUD total score 1.64 2.40 0 11   
CUDIT-R total score  3.67 4.36 0 24   
Frequency of cannabis use       
  Past 30-day use 10.83 12.30 0 30   
  Past year use       
    Daily/almost daily     31.3 113 
    Weekly     14.1 51 
    Bi-weekly     6.1 22 
    Monthly     16.3 59 
    Once or twice      32.1 116 

Note. N = 372. Some totals do not sum to N = 372 due to missing values: DASS-21 and 
subscales (n = 1), SUPPS-P and subscales (n = 1), age of first use (n = 1), past 30-day 
allowance (n = 1), subjective high (n = 3), type of user (n = 1), and CUDIT-R (n = 39). 
DASS-21 = Depression Anxiety Stress Scale-21; SUPPS-P = Urgency, Premeditation, 
Perseverance, Sensation Seeking, Positive Urgency, Impulsive Behaviour Scale Short-
Form; ASSIST = Adapted Alcohol, Smoking, and Substance Involvement Screening 
Test; ASI-A = Adapted Addiction Severity Index; DSM-5 CUD = Diagnostic and 
Statistical Manual of Mental Disorders 5th edition Cannabis Use Disorder Criteria; 
CUDIT-R = Cannabis Use Disorders Identification Test-Revised.  
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Table 4 

Hierarchical Regressions Assessing the Predictive Ability of Quantity and Frequency on 
ASSIST-A and CUDIT-R Scores 
 
 ASSIST-A CUDIT-R 
Predictors DR2 b DR2 b 
Step 1 .021  .023  
     Age      -.062     -.137** 
     Gender    -.152**  -.087 
Step 2 .078  .225  
     Past 30-day cannabis use  .133       .235** 
     Past 12-month cannabis use  .087       .257** 
     Subjective high ratings        .183***     .128* 
Step 3 .392  .384  
     DSM-5 CUD total score        .742***         .742*** 
Total R2 .492  .631  
N 368  330  

Note. *p < .05. **p < .01. ***p < .001.  
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Table 5 

Latent Class Cluster Analysis Summary 
 
Class size 1 vs 2 2 vs 3 3 vs 4  
Maximum Loglikelihood -7695.82 -7492.71 -7382.22 
Likelihood Ratio Chi-Squared Value 30.04 32.72 25.84 
AIC 15455.63 15075.42 14880.45 
BIC 15580.07 15250.42 15106.00 
ADJ BIC 15478.55 15107.66 14921.99 
Entropy 0.98 0.98 0.97 
Lo-Mendell-Rubin ADJ Likelihood Ratio 
Value 755.79 400.97 217.62 
Bootstrap Likelihood Ratio p Value p < .001 p = .002 p = .206 
Breakdown of Participants per Cluster (n) 235/126 178/74/109 105/13/178/65 
 Note. AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion; ADJ 
BIC = Sample size adjusted Bayesian Information Criterion. 
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Table 6 

Games-Howell Post-Hoc Multiple Comparisons for Cluster Descriptives 
 

          
95% Confidence 

Interval 

Variable 
(I) Latent 

Class Cluster 
(J) Latent 

Class Cluster 

Mean 
Difference 

(I-J) 
Std. 

Error 
Lower 
Bound 

Upper 
Bound 

Age 1 2       -3.75* 1.35 -6.92 -0.58 
    3   -9.22*** 1.27 -11.8 -2.71 
  2 3 -5.47** 1.61 -9.29 -1.65 
Past 30-
day use 1 2  -7.41*** 0.65 -8.96 -5.86 
    3 -27.05*** 0.37 -27.93 -26.17 
  2 3 -19.64*** 0.70 -21.29 -17.99 

Note. *p < .05,  **p < .01, ***p < .001. 
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Table 7 

Games-Howell Post-Hoc Multiple Comparisons for Cluster Outcome Variables 
 

          
95% Confidence 

Interval 

Variabl
e 

(I) Latent 
Class Cluster 

(J) Latent 
Class Cluster 

Mean 
Difference 

(I-J) 
Std. 

Error 
Lower 
Bound 

Upper 
Bound 

ASSIS
T-A 1 2 -1.07 0.57 -2.42 .28 
    3    -1.78** 0.49 -2.93 -.63 
  2 3 -0.71 0.68 -2.31 .90 
DSM-5 
CUD 1 2    -1.22*** 0.29 -1.93 -.52 
    3   -2.42*** 0.30 -3.14 -1.71 
  2 3 -1.20** 0.40 -2.14 -.26 

Note. **p < .01, ***p < .001. ASSIST = Adapted Alcohol, Smoking, and Substance 
Involvement Screening Test; DSM-5 CUD = Diagnostic and Statistical Manual of 
Mental Disorders 5th edition Cannabis Use Disorder Criteria. 
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Appendix A 

Demographics questionnaire (Internally generated) 

Demographics 
 

The following questionnaire is used to collect demographic information. 
 

 
What is your age?  

    Years  
  
 
What gender do you most identify with?  

    Male  

    Female  

    Other  
 

    
  
 
What is your ethnicity?  

    White/ Caucasian  

    Hispanic/ Latino  

    Black/ African Canadian or African American 

  Middle Eastern 

    Indigenous/ First Nations/ Metis 

    Asian/ Pacific Islander  

    Other  
   
 
What is your marital status?  

    Single, never married 

    Married/ Common Law 

    Widowed 

  Divorced/ Separated 
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What is your primary employment status?  

    Employed 

  Unemployed 

  Homemaker 

    Student  

  Social assistance   

  Retired 

    On leave (i.e., medical, parental) 

  Other: Please specify ________________ 
 
 
What is the highest level of school you have completed?     
   Less than high school  

   High school graduate or equivalent 
(e.g., GED) 

  Some university 

   Trade/technical/vocational training  

 Bachelor’s degree 

 Graduate Degree 

   Other: Please specify  
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Appendix B 

Depression Anxiety Stress Scale (DASS-21; Crawford & Henry, 2003) 

DASS 21 

Please read each statement and check a number (0, 1, 2 or 3) which indicates how 
much the statement applied to you over the past week. There are no right or wrong 

answers. Do not spend too much me on any statement. 
0= Never; 1= Sometimes; 2= Often; 3= Almost always  

 
 0 1 2 3 
1. I found it hard to wind down     
2. I was aware of dryness of my mouth     
3. I couldn’t seem to experience any positive feeling at all     
4. I experienced breathing difficulty (e.g., excessively 
rapid breathing, breathlessness in the absence of physical 
exertion) 

    

5. I found it difficult to work up the initiative to do things     
6. I tended to over-react to situations     
7. I experienced trembling (e.g., in the hands)     
8. I felt that I was using a lot of nervous energy     
9. I was worried about situations in which I might panic 
and make a fool of myself  

    

10. I felt that I had nothing to look forward to      
11. I found myself getting agitated     
12. I found it difficult to relax     
13. I felt down-hearted and blue     
14. I was intolerant of anything that kept me from getting 
on with what I was doing 

    

15. I felt I was close to panic     
16. I was unable to become enthusiastic about anything     
1. I felt I wasn’t worth much as a person      
2. I felt that I was rather touchy     
19. I was aware of the action of my heart in the absence of 
physical exertion (e.g., sense of heart rate increase, heart 
missing a beat) 

    

20. I felt scared without any good reason      
21. I felt that life was meaningless     
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Appendix C 

Urgency, Premeditation, Perseverance, Sensation Seeking, Positive Urgency, Impulsive 

Behaviour Scale Short-Form (SUPPS-P; Cyders, Littlefield, Coffey & Karyadi, 2015) 

SUPPS-P 
 

Below are a number of statements that describe ways in which people act and 
think. For each statement, please indicate how much you agree or disagree with the 
statement. Be sure to indicate your agreement or disagreement for every statement 

below.  
 

1= Agree Strongly, 2= Agree Somewhat, 3=Disagree somewhat, 4= Disagree Strongly. 
 

 1 2 3 4 
1. I generally like to see things through to the end     
2. My thinking is usually careful and purposeful     
3. When I am in a great mood, I tend to get into situations 

that could cause me problems 
    

4. Unfinished tasks really bother me     
5. I like to stop and think things over before I do them      
6. When I feel bad, I will often do things I later regret in 

order to make myself feel better now 
    

7. Once I get going on something I hate to stop      
8. Sometimes when I feel bad, I can’t seem to stop what I 

am doing even though it is making me feel worse 
    

9. I quite enjoy taking risks     
10. I tend to lose control when I am in a great mood     
11. I finish what I start     
12. I tend to value and follow a rational, “sensible” approach 

to things 
    

13. When I am upset I often act without thinking      
14. I welcome new and exciting experiences and sensations, 

even if they are a little frightening and unconventional 
    

15. When I feel rejected, I will often say thing that I later 
regret 

    

16. I would like to learn to fly an airplane      
17. Others are shocked or worried about the things I do 

when I am feeling very excited 
    

18. I would enjoy the sensation of skiing very fast down a 
high mountain slope  

    

19. I usually think carefully before doing anything      
20. I tend to act without thinking when I am really excited     
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Appendix D 

Adapted Alcohol, Smoking, and Substance Involvement Screening Test (ASSIST-A; 

WHO ASSIST Working Group, 2002) 

ASSIST-A 
 

Please answer the following questions by circling a number that corresponds to how 
often each statement applies to you within the last year. 

 
 

Never Once or 
Twice Monthly Weekly 

Daily or 
Almost 
Daily 

During the last year, how often 
has your cannabis use 
led to health problems? 

1 4 5 6 7 

During the last year, how often 
has your cannabis use 
led to social problems? 

1 4 5 6 7 

During the last year, how often 
has your cannabis use 
led to legal problems? 

1 4 5 6 7 

During the last year, how often 
has your cannabis use 
led to financial problems? 

1 4 5 6 7 
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Appendix E 

Cannabis Use Questionnaire (Internally Generated) 

Cannabis Use Questionnaire 
 

Please answer the following questions regarding your past and current cannabis use. 
 
1. Have you used cannabis within the past 12 months?  

¨ Yes 

¨ No 

2. In the last 12 months, I typically consumed cannabis: 

¨ Daily/ Almost daily  

¨ Weekly 

¨ Bi-weekly 

¨ Monthly 

¨ Once or twice 

3. How often did you use cannabis to the point of intoxication in the last year?  

¨ Rarely (once or twice) 

¨ Occasionally (monthly) 

¨ Regularly (weekly) 

¨ Frequently (daily) 

4. How many days in total have you used cannabis in the last 30 days? (e.g., every 

Friday and Saturday = 2 days x 4 weeks = 8 times in 30 days; write 0 if you 

have not consumed cannabis in the past 30 days)  

___________________________ 
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5. Generally, when you use cannabis, on how many times per day do you consume 

cannabis? 

¨ Once per day 

¨ Twice per day 

¨ Three times per day 

¨ Four times per day 

¨ 5 or more times per day 

6. How much money would you say you spent on cannabis in the past 30 days?  

___________________________ 

7. At what age did you first use cannabis?  

___________________________ 

8. How aware are you of the THC levels in the cannabis you purchase? 

¨ Very aware 

¨ Somewhat aware 

¨ Not at all aware 

9. Please indicate the percentage of THC in the cannabis you purchase most 

frequently.  

¨ 1-5% THC 

¨ 6-14% THC 

¨ 15-30% THC 

¨ 31-49% THC 

¨ +50% THC 

¨ I am unaware of the level of THC in my cannabis products 

10. How aware are you of the CBD levels in the cannabis you purchase?  

¨ Very aware 

¨ Somewhat aware 

¨ Not at all aware  

11. Please indicate the percentage of CBD in the cannabis you purchase most 

frequently.  

¨ 1-15% CBD 

¨ 6-14% CBD 
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¨ 15-30% CBD 

¨ 31-49% CBD 

¨ +50% CBD 

¨ I am unaware of the levels of CBD in my cannabis products 

12. When you purchase cannabis, you purchase strains that are… 

¨ Primarily THC 

¨ Primarily CBD 

¨ Approximately equivalent amounts of THC and CBD 

13. Do you prefer cannabis that is…  

¨ High in THC, High in CBD 

¨ High in THC, Low in CBD 

¨ Low in THC, High in CBD 

¨ Low in THC, Low in CBD 

¨ I don’t care about THC and CBD concentrations  

14. When I consume cannabis, I generally get… 

Least High 

(Not high at 

all) 

         Greatest High 

(Extremely 

high) 

               0 1 2 3 4 5 6 7 8 9  10 

 

15. What is your preferred form of cannabis? 

¨ Cannabis plant (cannabis indica, cannabis sativa, etc.) 

¨ Cannabis concentrates (wax, shatter, honeycomb, etc.) 

¨ Synthetic cannabinoids (Spice, K2) 

¨ Edibles (baked goods, candies, teas) 

¨ Cannabis oils 

¨ Other - Please Specify: ___________________________ 
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16. How do you prefer to consume cannabis? Select one option.  
¨ Joints 

¨ Vaporizers 

¨ Pipes 

¨ Bongs 

¨ Hot knives 

¨ Lungs 

¨ Buckets 

¨ Edibles 

¨ Pills 

¨ Topical creams 

¨ Oral spray 

¨ Oils 

¨ Other – Please specify:  ___________________________ 

17. Cannabis may be used to treat medical conditions, such as epilepsy, cancer 

symptoms, Parkinson’s disease, and multiple sclerosis. Do you consider yourself 

primarily a… 

¨ Recreational cannabis user 

¨ Medical cannabis user – Please specify: _______________________ 

18. Do you have a history of diagnosed substance use disorder (i.e., addiction)? 

¨ Yes 

¨ No 

19. Does anyone in your family (sibling, parent, grandparent, aunt/uncle) have a 

family history of diagnosed substance use disorder (i.e., addiction)?  

¨ Yes 

¨ No 

20. Do you have a history of psychosis (i.e., hallucinations, paranoia, disorganized 

speech and/or behaviour, etc.)? 

¨ Yes 

¨ No 
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21. Does anyone in your family (sibling, parent, grandparent, aunt/uncle) have a 

history of psychosis (i.e., hallucinations, paranoia, disorganized speech and/or 

behaviour, etc.).  

¨ Yes 

¨ No 
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Appendix F 

Adapted Addiction Severity Index (ASI; McLellan, Luborsky, Woody & O’Brien, 1980) 

ASI-A 

Please circle how frequently you have used the following substances in the last three 
months (not including drugs taken as prescribed by your doctor). 

  
 

1 = never use  4 = once or twice a week  
2 = less than 6 times per year  
 5 = nearly every day  
3 = about once a month 6 = once a day or more  

  

 
 

 

  

1. Tobacco (cigarettes, cigars, chew)  1 2 3 4 5 6 
2. Heroin  1 2 3 4 5 6 
3. Methadone  1 2 3 4 5 6 
4. Other opiates/narcotics (morphine; opium; 
Dilaudid; Demerol; Percocet; Vicodin; 
Oxycontin; Fentanyl; Codeine; Tylenol 2,3,4)  

1 2 3 4 5 6 

5. Barbiturates (Nembutal, Seconol, Amytal, 
Secobarbital, Phenobarbital)  1 2 3 4 5 6 

6. Sedatives/Hypnotics/Tranquilizers 
(benzodiazepines, Valium, Xanax, Librium, 
Ativan, Quaaludes)  

1 2 3 4 5 6 

7. Cocaine (free-base, crack cocaine)  1 2 3 4 5 6 
8. Amphetamines (Adderall, 
Methamphetamines, Dexedrine, Ritalin, speed, 
ice)  

1 2 3 4 5 6 

9. Alcohol  1 2 3 4 5 6 
10. Hallucinogens (LSD [acid], mescaline, 
psilocybin [mushrooms], ecstasy, PCP 
[phencyclidine])  

1 2 3 4 5 6 
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Appendix G 

Diagnostic and Statistical Manual of Mental Disorders 5th edition Cannabis Use 

Disorder Criteria Questionnaire (DSM-5 CUD criteria; American Psychiatric 

Association, 2013) 

DSM-5 SUD criteria  
 

Please indicate whether the statements below apply to you in the last year. 
 

 YES NO 
I often consume larger amounts of cannabis or consume cannabis 
over a longer period of time than I had originally planned.  

  

I have a persistent desire to engage in unsuccessful efforts to cut 
down or control my cannabis use. 

  

A great deal of my time is spent engaging in activities necessary to 
get cannabis, use cannabis, or recover from using cannabis. 

  

I crave cannabis.   
I engage in repeated cannabis use, resulting in a failure to fulfill 
my major obligations at work, school, or home.  

  

I engage in continued cannabis use despite having repeated social 
or interpersonal problems (e.g., loss of friendships, family 
conflicts) caused or made worse by the effects of cannabis on my 
life.  

  

I give up or reduce my involvement in important social, work-
related, or recreational activities because of cannabis. 

  

I engage in repeated cannabis use in situations in which it is 
physically dangerous (e.g., operating machinery, driving a car).  

  

I continue to use cannabis despite my knowledge of having a 
persistent or recurrent physical or psychological problem that is 
likely to have been caused or made worse by cannabis.  

  

I experience a tolerance for cannabis (I need to consume more 
cannabis to get the desired effects OR I am using the same amount 
of cannabis but not feeling its effects as strongly) 

  

After stopping cannabis use following heavy use for at least a few 
months, I have experienced 3 or more of the following: 
Irritability/anger/aggression, nervousness/anxiety, sleep difficulty, 
weight loss/eating less than usual, restlessness (i.e., unable to sit 
still and relax), depressed mood.  

  

After stopping cannabis use following heavy use for at least a few 
months, I have experienced 1 or more of the following: Stomach 
pain, Shakiness/tremors, sweating, fever, chills, headache. 
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Appendix H 

Cannabis Use Disorders Identification Test-Revised (CUDIT-R; Adamson et al., 2010) 
 

CUDIT-R 
 

Please answer the following questions about your cannabis use. Select the response that 
is most correct for you in relation to your cannabis use over the last six months. 

 
 
1. How many hours were you “stoned” on a typical day when you had been using 

cannabis? 
� less than 1 
� 1 or 2 
� 3 or 4 
� 5 or 6 
� 7+ 
� I do not use cannabis 

 
2. How often during the past 6 months did you find that you were not able to stop using 

cannabis once you had started? 
� Never 
� Monthly or less 
� 2-4 times per month 
� 2-3 times per week 
� 4 or more times per week  

 
3. How often during the past 6 months did you fail to do what was normally expected 

from you because of using cannabis? 
� Never 
� Monthly or less 
� 2-4 times per month, 
� 2-3 times per week 
� 4 or more times per week 

 
4. How often in the past 6 months have you had a problem with your memory or 

concentration after using cannabis? 
� Never 
� Monthly or less 
� 2-4 times per month 
� 2-3 times per week 
� 4 or more times per week 
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5. How often do you use cannabis in situations that could be physically hazardous, 
such as driving, operating machinery, or caring for children? 

� Never 
� Monthly or less 
� 2-4 times per month 
� 2-3 times per week 
� 4 or more times per week 

 
6. Have you ever thought about cutting down, or stopping, your use of cannabis? 

� Never 
� Yes, but not in the past 6 months 
� Yes, during the past 6 months 
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Appendix I 

Recruitment Poster 

(Online Population) 
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We want you to tell us 
about your cannabis use! 

 
 
TITLE OF THE STUDY: Cannabis Use Problems: Who is at Risk and Why? The 
Identification of Markers  
 
 
Investigator: Brittany Skelding (Masters student, Psychology); 
Brittany.skelding@unb.ca 
Supervisor: Dr. Caroline Brunelle (Psychology department); 
cbrunell@unb.ca 
 
 
WHAT WILL I HAVE TO DO?     This study will take approximately 30 
minutes of your time. You will be asked to complete an online survey 
focusing on your cannabis use and various aspects of your mental health. 
You will be awarded half of one bonus mark in exchange for your 
participation, or the chance to win a $25 Amazon gift card. Your responses 
will be kept confidential and anonymous.  
 
HOW DO I PARTICIPATE?      Sign up using the SONA registration system 
(https://unb-ss.sona-systems.com) or follow this link to the survey 
(xxxxxxxx).  
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You MUST be a past-year cannabis user to 
participate! 

 
 

Appendix J 

Consent Form: Online Administration 

INFORMED CONSENT 

Title of the study: Cannabis Use Problems: Who is at Risk and Why? The 

Identification of Markers  

Investigator: Brittany Skelding (Masters Graduate Student), brittany.skelding@unb.ca 

Supervisor: Dr. Caroline Brunelle, cbrunell@unb.ca 

Please read the following information carefully before agreeing to participate in this 
research study.  

 
This study is being conducted to examine the relationship between demographic 

factors, cannabis use practices, polysubstance use, and mental health problems and 
cannabis use-related outcomes. The goal of the current study is to determine if groups of 
cannabis users emerge based on these factors. Should you agree to participate in the 
study, you will be given short questionnaires to complete, which will measure cannabis 
use and practices, various mental health symptoms (e.g., anxiety, depression, 
impulsivity), and extent of use for various other substances. 

Your participation in this study is voluntary. Should you wish to withdraw from 
the study at any point, you are free to do so. The study will take approximately 30 
minutes to complete. Any information provided by you throughout the study will be 
strictly confidential. To ensure confidentiality, names and emails (given at the end of the 
study on a secure, separate website) will be anonymous and separate from the completed 
questionnaires. In addition, questionnaires will be identified by a number that will in no 
way be linked to any identifying information. The documents will be stored on an 
encrypted and password protected USB stick, locked in the primary researcher’s office 
for seven years and will then be securely destroyed. Any information that you provide 
will only be used for the purpose of this study. No individuals will be singled out or 
identified in this study. 

Psychology students at the University of New Brunswick will be awarded one 
half of a bonus point toward their final grade in a participating course. Other participants 
will be given the option to be entered in a draw for a $25 Amazon gift card upon 
completion of the study.  



 

 

 

150 

You are free not to answer question(s) on any questionnaire(s) that you feel is 
upsetting. You may discontinue your participation in the study at any time without 
penalty.  

This study is being conducted by Brittany Skelding (brittany.skelding@unb.ca) 
under the supervision of Dr. Caroline Brunelle (506-648-5797, cbrunell@unb.ca), in the 
Psychology Department at the University of New Brunswick, Saint John. 

 
By clicking “Continue,” I confirm that I have read the information on the INFORMED 
CONSENT FORM and volunteer to participate in this study. I am aware that all records 
are entirely confidential, and that I may discontinue my participation at any point in the 
study without loss of compensation. 
 
Note: If you wish to be notified of the results when the study is completed, please email 
the investigator of this study at cannabisunb@outlook.com at your convenience.  
 
Participants who wish to discuss this study with someone who is not directly involved in 
the research can contact the research ethics chair, Beth Keyes, at (506) 648-5949, 
REB@unbsj.ca.  
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Appendix K 

Recruitment poster 

(Clinical Population) 
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We want you to tell us 
about your cannabis use! 

 
 
Investigator: Brittany Skelding (Masters student, Psychology); 
Brittany.skelding@unb.ca 
Supervisor: Dr. Caroline Brunelle (Psychology department); cbrunell@unb.ca 
 
 
WHAT WILL I HAVE TO DO?  
This study will take approximately 20 minutes of your time. You will be 
asked to complete a survey that will focus on your cannabis use and 
various aspects of your mental health.  
 
WHAT WILL I GET IN RETURN?  
As a thank you for participating in important research, each participant will 
receive a $5 Tim Horton’s gift card! Your responses will be kept 
confidential and anonymous.  
 
HOW DO I PARTICIPATE?  
The researcher will be coming to this location weekly. Please ask your care 
provider or email cannabisunb@outlook.com for information about when 
you can participate! 
 

 

 
You MUST be a past-year cannabis user to 

participate! 
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Appendix L 

Consent Form: Paper Copy 

INFORMED CONSENT 

Title of the study: Cannabis Use Problems: Who is at Risk and Why? The 

Identification of Markers  

Investigator: Brittany Skelding (Masters Graduate Student), brittany.skelding@unb.ca 

Supervisor: Dr. Caroline Brunelle, cbrunell@unb.ca 

Please read the following information carefully before agreeing to participate in this 
research study.  

 
This study is being conducted to examine the relationship between demographic 

factors, cannabis use practices, polysubstance use, and mental health problems and 
cannabis use-related outcomes. The goal of the current study is to determine if groups of 
cannabis users emerge based on these factors. Should you agree to participate in the 
study, you will be given short questionnaires to complete, which will measure cannabis 
use and practices, various mental health symptoms (e.g., anxiety, depression, 
impulsivity), and extent of use for various other substances. 

Your participation in this study is voluntary. Should you wish to withdraw from 
the study at any point, you are free to do so. The study will take approximately 20 
minutes to complete. Any information provided by you throughout the study will be 
strictly confidential. To ensure confidentiality, questionnaires will be identified by a 
number that will in no way be linked to any identifying information. The documents will 
be locked in the primary researcher’s laboratory (restricted access) for seven years and 
will then be securely destroyed. Any information that you provide will be kept with the 
documents of other participants and will only be used for the purpose of this study. No 
individuals will be singled out or identified in this study. 

Participants will be given a $5 Tim Hortons gift card upon completion of the 
study in exchange for their participation.  

You are free not to answer question(s) on any questionnaire(s) that you feel is 
upsetting. You may discontinue your participation in the study at any time without 
penalty.  

This study is being conducted by Brittany Skelding (brittany.skelding@unb.ca) 
under the supervision of Dr. Caroline Brunelle (506-648-5797, cbrunell@unb.ca), in the 
Psychology Department at the University of New Brunswick, Saint John. 
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I__________________________________ (please print name), agree to participate in 

this study in exchange for class credit, and I give my consent to use the information I 

provide for the purpose of this study. 

 

_____________________________ (Signature)               Date: _______________ 

 
Note: If you wish to be notified of the results when the study is completed, please email 
the investigator of this study at cannabisunb@outlook.com at your convenience.  
 
Participants who wish to discuss this study with someone who is not directly involved in 
the research can contact the chair of the ethics committee at the University of New 
Brunswick, Beth Keyes, at (506) 648-5949, REB@unbsj.ca
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