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ABSTRACT 
 
 
 

ASSOCIATIONS BETWEEN NUMBER OF STANDARD DOSES OF 

TETRAHYDROCANNABINOL, CANNABIS USE MOTIVES AND CANNABIS-RELATED 

NEGATIVE CONSEQUENCES 

 
 
 
 

Objective: Recently, the National Institutes of Health published a notice of information regarding 

the establishment of a standard unit of Tetrahydrocannabinol (THC) to be used in research. To 

address this notice, the current study examined if associations between cannabis use and 

cannabis related consequences and cannabis use motives would differ when using standard dose 

as a measure of cannabis use compared to cannabis use frequency. I hypothesized that there 

would be a positive significant relation between each cannabis use motive and cannabis-related 

consequences. I hypothesized significant positive relations between motives and number of 

standard doses. I hypothesized that the positive relation between motives and cannabis-related 

consequences would be partially mediated by cannabis use as measured by standard dose but not 

cannabis use frequency. I also hypothesized that none of the cannabis use motives would 

significantly predict cannabis use frequency, cannabis use frequency would not predict cannabis-

related negative consequences, and cannabis use frequency would not mediate the relation 

between cannabis use motives and cannabis-related negative consequences. Method: I conducted 

five path analyses to test study hypotheses in a sample of individuals (n=84) who reported 

regular to heavy cannabis use. I ran non-inferiority tests to test hypotheses of non-significance. 

Results: Coping motives significantly positively predicted cannabis-related consequences 
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(b=0.376, SE=0.136, p=0.006), such that a one-unit increase in coping motives was expected to 

increase cannabis-related consequences by a factor of 1.45 (45%). Number of standard doses 

significantly positively predicted cannabis-related consequences (b=0.24, SE=0.122, p=0.046) 

such that a one-unit increase in number of standard doses was expected to increase cannabis-

related negative consequences by a factor of 1.27. (27%). In the social motives model, social 

motives significantly positively predicted cannabis-related negative consequences (b=.358, 

SE=.133, p=.007) such that a one-unit increase in social motives was expected to increase 

cannabis related consequences by a factor of 1.43 (43%). Also, social motives significantly 

positively predicted number of standard doses (b=0.3, SE=0.097, p=0.002) such that a one-unit 

increase in social motives was expected to increase the number of standard doses by a factor of 

1.349 (35%). Enhancement motives significantly positively predicted cannabis-related 

consequences (b=0.406, SE=0.161, p=0.012) such that a one-unit increase in enhancement 

motives was expected to increase cannabis related consequences by a factor of 1.50 (50%). 

Further, rate ratios (RR) revealed that one unit increases in number of standard doses ingested 

predicted larger increases in cannabis-related negative consequences than did one unit increases 

in cannabis use frequency across all models with significant results. All indirect effects were not 

significant. Conclusion: Previous research has reported mixed findings on the relations between 

cannabis use frequency and motives and cannabis use and consequences. Results suggest that 

number of standard doses and cannabis use frequency differ in the ways in which they predict 

both cannabis use motives and cannabis-related negative consequences. Further, results suggest 

that neither number of standard doses nor cannabis use frequency mediate relations between 

cannabis use motives and cannabis-related consequences.  
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Introduction 

 
 
 

 Tetrahydrocannabinol (THC) is the primary psychoactive component of cannabis and 

partially determines the extent to which an individual becomes intoxicated via the use of 

cannabis products (National Academies of Sciences, Engineering, and Medicine, 2017). 

Intoxication via cannabis occurs when THC naturally found in the cannabis plant binds to the 

cannabinoid receptors in the central nervous system, mainly the Cannabinoid-1 (CB1) receptor 

(Iversen, 2003). THC is likely associated with cannabis-related negative consequences (Freeman 

& Lorenzetti, 2020). To analyze how THC is associated with cannabis-related negative 

consequences, researchers must assess how specific doses of THC predict negative consequences 

(Freeman & Lorenzetti, 2020). Cannabis use is typically measured by assessing cannabis use 

frequency (Volkow & Weiss, 2020). Research suggests that cannabis potency is positively 

associated with cannabis-related negative consequences (Lafaye et al., 2017; Pierre, 2017). 

Measures of cannabis use frequency and quantity fail to consider the potency of cannabis 

products and are therefore unrepresentative of THC ingestion. This is problematic because the 

failure to consider THC ingestion limits our understanding of problematic use. Understanding 

nuances of problematic use leads to better treatment and prevention outcomes. Therefore, a 

comprehensive measure of cannabis use that considers THC ingestion is warranted. Temple and 

colleagues (2010) argue that results from studies that utilize measure of frequency lead to a lack 

of detailed knowledge about overall patterns of use, which contributes to a failure to explain the 

differences between cannabis users. More Specifically, the assumption that individuals who are 

using more frequently and/or larger quantities are consuming more THC than individuals using 
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less frequently, or smaller quantities may often be incorrect because of the lack of consideration 

of product potency (Temple et al., 2010).  

 Theory states that cannabis-related negative consequences come from intoxicating effects 

of THC. Two variables that contribute to THC ingestion are cannabis use quantity and cannabis 

product potency. The inclusion of these variables provides a more comprehensive picture of how 

much THC is in the products that individuals use. If differences in THC use are not examined 

and these differences are associated with cannabis-related variables, the associations between 

THC use and cannabis-related variables will go undetected.  

Freeman and Lorenzetti (2020) proposed that 5mg of THC should be considered a 

standard dose of cannabis (Freeman & Lorenzetti, 2020). Accurately measuring dose is an 

essential part of drug related research, as it allows us to examine how varying levels of THC use 

predict cannabis related consequences. Measuring doses ingested is done when studying virtually 

all drugs except cannabis (Turner, 1990; Brämswig et al., 1990; Nielsen, Degenhardt, Hoban, & 

Gisev, 2014; Miller et al., 2014). Measures of cannabis use frequency and quantity fail to 

indicate the degree to which the active chemical in cannabis (THC) is ingested (Volkow & 

Weiss, 2020; Freeman & Lorenzetti, 2020). Therefore, using a measure that represents THC 

ingestion cannabis use via self-reported quantity and potency data is warranted (Volkow & 

Weiss, 2020). Converting THC use to number of standard doses ingested may increase the extent 

to which research inform cannabis users about how to evade cannabis-related negative 

consequences (Freeman & Lorenzetti, 2020). 

The Psychoactive Effects of Cannabis 

Cannabis intoxication varies significantly across individuals (Hall et al., 2001). Further, 

the effects and duration of cannabis intoxication depend upon several variables including THC 
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ingestion, method of consumption, tolerance to the psychoactive components of cannabis, 

interactions with other substances (for example, alcohol), expectations of intoxication, attitudes 

towards intoxication, the setting in which an individual uses, mental health status, and emotional 

state (National Academies of Sciences, Engineering, and Medicine, 2017), among others.  

Along with intoxication, motivations to use cannabis and cannabis-related outcomes vary 

across users (Hall et al., 2001; Schwartz et al., 1989). Individuals who seek cannabis intoxication 

often do so to cope with unwanted emotions, enhance their enjoyment of experiences, make 

social situations more enjoyable, alter their perceptual awareness or conform to the use patterns 

of people around them (Bonar et al., 2017). Individuals who use cannabis also commonly report 

experiencing relaxation, euphoria, and perceptual alterations (Hall et al., 2001). Effects of 

cannabis intoxication on cognition include decreased attention and short-term memory (Schwartz 

et al., 1989). Researchers have also found that intoxication results in impairments in motor skills, 

reaction time, motor coordination and general psychomotor activity (Hall et al., 2001). 

 Duration of intoxication also varies as a result of biological differences and use patterns 

(National Academies of Sciences, Engineering, and Medicine, 2017). Researchers have shown 

that the duration of cannabis intoxication can sometimes last for less than one hour after 

ingestion for individuals who use often or those using smaller quantities, while individuals who 

use infrequently or larger quantities may experience intoxication for several hours (National 

Academies of Sciences, Engineering, and Medicine, 82017). Further, the cognitive impairments 

of cannabis intoxication have been shown to last more than 24 hours in some individuals (Hall et 

al., 2001). 

Methods for Measuring Cannabis 
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Research on cannabis quantifies use in several different ways. Common methods include 

measuring cannabis use frequency (number of days used in the past 30; Bonn-Miller, Zvolensky, 

& Bernstien, 2007), quantity of cannabis use in weight (number of grams used in the past 7 days; 

Pedersen et al., 2012), and time spent under the influence of cannabis (momentary changes in 

subjective intoxication; Padovano et al., 2018).  

The most common way to measure cannabis use is by measuring how often cannabis is 

used, or cannabis use frequency (Casajuana et al., 2016). This is done in a variety of different 

ways, the most common method being to measure the number of days individuals used cannabis 

in the past 30. One frequently used measure of past 30-day use is the Marijuana Smoking History 

Questionnaire (Bonn-Miller, Zvolensky, & Bernstein, 2007). Other measures of frequency 

include past 60-day use (Walker et al., 2006), past 90-day use (Levy et al., 2004), past six month 

use (Bechtold et al., 2015), past year use (Arria et al., 2016) and lifetime use (Zvolensky et al., 

2006). However, frequency (measured as number of days in a given time period) is a problematic 

measure of cannabis use because it has a false ceiling. In other words, if the measure assesses 

how many days in the last 30 an individual has used cannabis, 30 is the limit and, without a 

measure of how many times per day or how much cannabis is used on a given day, individuals 

who use cannabis daily at small doses are classified the same as individuals who uses daily, at 

high doses, or multiple times per day. Therefore, if individuals using fewer doses endorse 

different cannabis use motives and experiences with cannabis-related consequences than 

individuals that use cannabis daily, who use a higher number of standard doses, results will not 

detect associations between use and other cannabis-related variables.  

Measures of cannabis use quantity assess the weight of cannabis products that individuals 

use (Asbridge et al., 2014). One way cannabis use quantity has been measured is number of 
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joints smoked per day (Zeisser et al., 2012). In another study, participants were asked to report 

the number of quarter ounces of cannabis they ingested in an average month (Walden & 

Earleywine, 2008). A major limitation of measuring the quantity of cannabis individuals use is 

that it fails to consider potency, i.e., the amount of THC in the cannabis products being used. 

Lastly, it does not account for error in the reporting of cannabis quantity. Research has shown 

that the most people overestimate the quantity they use (Prince, Conner, & Pearson, 2018). 

While some studies solely measure quantity or frequency of cannabis use, other, more 

thorough techniques involve using multiple methods of measurement concurrently. The Timeline 

Followback method asks participants to report the amount of cannabis they use in four-hour time 

blocks over a specified number of days (Pedersen et al., 2012). Other studies have taken both 

frequency and quantity into consideration but measure them separately with different scales or 

surveys (Cuttler & Spradlin, 2017; Asbridge et al., 2014; Chen, Kandel & Davies, 1997). The 

Daily Sessions, Frequency, Age of Onset, and Quantity of Cannabis Use Inventory (DFAQ-CU) 

measures age of onset, frequency, and cannabis use quantity concurrently (Cuttler & Spradlin, 

2017). However, a limitation of these measures is that they fail to consider the potency of the 

cannabis being used. This is a limitation because the extent to which a person is affected by 

cannabis is largely dependent on the potency of the cannabis they use.  

Potency is defined as the concentration of THC in any given cannabis product (McLaren 

et al., 2008). Prior research has shown that cannabis potency is associated with mental and 

physical health outcomes (Prince & Conner, 2019). Further, research suggests that increases in 

the potency of cannabis is related to the increase of cannabis-related negative consequences 

(Lafaye et al., 2017; Pierre, 2017).  
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Other less common ways of measuring cannabis utilize the detection of biological 

markers. For example, THC content can be detected in oral fluid (Niedbala et al., 2001). This 

type of measure can reliably indicate if a person has or has not consumed cannabis but does not 

indicate the amount of THC that individuals ingest (Moore et al., 2011). Cannabis use can be 

identified via urine analysis (Cone et al., 1987; Cone et al., 1988; Schwartz et al., 1985), and 

blood samples. (Huestis et al., 1992). These methods, however, are also not without their 

limitations. They carry with them issues regarding accessibility and biological variability among 

participants. For example, the rate at which people metabolize THC differs depending on an 

individual’s body. Therefore, researchers are unable to detect how much THC an individual 

ingested with these tests. Further, samples are much more difficult to obtain and process than 

self-report data. The accessibility of self-report data allows researchers to collect data more 

efficiently.  

Quantity and potency are two main indicators of THC use. Therefore, failure to consider 

either of these variables would lead to an incomplete picture of how THC use relates to cannabis-

related negative consequences. Therefore, it is imperative to adopt new methods of measuring 

cannabis use that more accurately depict THC ingestion while maintaining accessibility so that 

researchers can examine links between THC ingestion and cannabis-related consequences.  

Cannabis Use Motives 

The theory of substance use motives posits that individuals use substances as a method of 

attaining desired states or outcomes or evading undesired states or outcomes (Cooper et al., 

2016). One method of understanding why individuals use substances is to examine motivations 

individuals have for using substances (Simons et al., 1998). Research on motivations for 

substance use examines the specific states and outcomes that motivate use. As potential states 
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and outcomes precede the motivations for use, individual dispositions and states of need can 

influence the motivations individuals experience. These individual dispositions and states of 

need are preceded by the unique ways in which individuals feel and behave. Moreover, the 

underlying needs and desires that use addresses shape substance use behaviors (Cooper et al., 

2016). 

Two dimensions used to organize varying kinds of motives are used across virtually all 

models of substance use motives (Cooper, 2016). First, there is the distinction between achieving 

positive incentives and evading negative incentives (Votaw & Witkiewitz, 2021). Second, there 

is the distinction between behaviors motivated by internal drives or external ones associated with 

social goals (Mahu et. al., 2021).  Each motive can be described as belonging to either the 

positive reinforcement or negative reinforcement group, and either the self (internal) or social 

(external) group (Cooper, 2016). Most models of substance use motives include only motives 

that can be applied to these groups, while some models of motives have included motives that do 

not apply to these classifications. Motives that do not apply to these four groups usually refer to 

automatic conditioning (Cooper, 2016).   

Several models of cannabis use motives have been developed (Newcomb et al., 1988; 

Simons et al., 1998; Comeau et al., 2001; Lee et al., 2009). Each of these models includes 

motivations of positive reinforcement and negative reinforcement that include ones applying to 

both the self internally and social externally. These models are similar to the model of alcohol 

use motives developed by Cox and Klinger (2004) because they all include motives that are 

either the same or closely related to coping, enhancement, social, and conformity motives. One 

clear difference between cannabis use motive models and the alcohol use model of Cox and 

Klinger (2004) is the inclusion of motives associated with expanding consciousness, inducing, or 
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increasing creativity, and increasing openness to new things. This addition to prior models of 

alcohol use may be a result of the capacity for cannabis to induce “psychedelic” effects (Simons 

et. al., 2000). Simons and colleagues (1998) utilize “expansion” motives as a measure to assess 

the presence of these motivations within cannabis users. Like enhancement motives, expansion 

motives can be described as motives driven by self-directed positive reinforcement motives.  

Cooper and colleagues (2016) developed five fundamental premises of substance use that 

can be applied to motivations for cannabis use. 1) individuals use substances in order to change 

their effective states, 2) individuals adopt beliefs regarding how certain substances affect them, 

which influences the presence of the motives that precede use, 3) individuals chose whether to 

use or not, and how much to use a substance in order to attain outcomes, 4) the varying functions 

and needs that use serves represents psychologically distinct behaviors that are characterized by 

unique patterns of antecedents and correlates and by unique patterns of use and use-related 

consequences, and 5) motives provide the final common pathway to substance use through which 

the influences of more distal variables are mediated.  

Cooper’s 1st premise (that individuals use to change their effective states) has been 

supported regarding cannabis by prior research validating the existence of various cannabis use 

motives. The endorsement of motives like coping (Bonn-Miller et. al., 2008) support Cooper’s 

claim in so far as they show that individuals report using to manage and change their effective 

states (Comeau, 2001).  

Cooper’s 2nd premise (that individuals adopt beliefs regarding how certain substances 

affect them, which influences the presence of the motives that precede use) has been supported in 

regard to cannabis by research establishing the associations between cannabis use expectances 

and cannabis use motives (Torrealday et. al., 2008), as it serves as evidence that beliefs about 
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what individuals expect to experience when using cannabis are associated with the motivations 

for using cannabis that they endorse (Buckner & Schmidt, 2008). Other researchers agree that 

cannabis use expectancies motivate future substance use (Brown, 1993). The motivational model 

of Social Learning Theory (Bandura, 1969; 1986) asserts that outcome expectancies drive 

motivated behavior. This principle applies to substance use behaviors (Brown, 1993) and more 

specifically cannabis use behaviors (Buckner & Schmidt, 2008).  

Research on alcohol use motives and alcohol use has supported Cooper’s 3rd premise, 

that individuals choose to use or not and how much to use in order achieve certain outcomes 

(Cooper et. at., 2016). That is, prior research has shown that motives predict the amount of 

ethanol (active ingredient in alcohol) individuals use uniquely. This supports Cooper’s third 

premise because if motives drive use and moreover the amount individuals use, different 

motivations to use should predict varying levels of use. Cooper’s 3rd premise has yet to be 

examined regarding THC, but research on the association between cannabis use motives and 

cannabis frequency, quantity, and potency provide some evidence for Cooper’s 3rd premise 

regarding cannabis.  

The ways in which cannabis use motives relate to cannabis use frequency are currently 

unclear, as mixed results are common across studies (Bresin & Mekawi, 2019; Cooper et al., 

2016: Buckner, 2013). A recent meta-analysis found that, across 45 studies, cannabis use 

frequency was significantly positively associated with enhancement, expansion, social, coping 

motives, but not conformity motives when not controlling for other variables. (Bresin & Mekawi, 

2019). When Brensin and Mekawi (2019) adjusted for other motives, only coping, enhancement, 

and expansion were significantly positively associated with use, while conformity motives were 

significantly negatively associated with use frequency.  
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Other research has found significant relations between social, enhancement, coping, and 

expansion motives with cannabis use frequency (Buckner et al., 2007). Conformity motives have 

been found to have no significant association with cannabis use frequency in several studies 

(Simons et al., 1998; Bresin & Mekawi, 2019). While some studies have found there to be no 

significant relation, several studies have found conformity motives to negatively predict cannabis 

use (Bresin & Mekawi, 2019). Further, while some studies have found social motives to predict 

cannabis use, other studies have found there to be no significant relation (Cloutier, Blumenthal, 

& Mischel, 2016). Overall, the relations among conformity and social motives with cannabis use 

frequency are inconsistent. For example, these motives have been shown to have positive, 

negative, and nonsignificant relations with cannabis use frequency (Buckner, 2013; Bonn-Miller 

et al., 2007; Fox et al., 2011).  

Several studies have examined the associations between cannabis use motives and 

cannabis use quantity. A recent metanalysis found that across 7 studies, coping was positively 

associated with cannabis use quantity (Brensin, 2019). Brensin (2019) also found that across 6 

studies, enhancement and social motives were positively associated with cannabis use quantity, 

while conformity and expansion motives were not significantly associated with cannabis use 

quantity. While it has been established that motives predict the frequency and quantity at which 

individuals use, the associations between motives and THC use have not been established.  

Cooper’s 4th conclusion includes the notion that distinct motives are associated with 

consequences uniquely. Research has shown that the ways in which each motive predicts 

consequences are distinct (Stevens et. al., 2021; Schultz et. al., 2019; Halter et. al., 2022; 

Anderson et. al., 2015). For example, coping motives have been shown to have a stronger 
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association with cannabis-related negative consequences than other cannabis use motives (Bravo 

et. al., 2019; Blevins et. al., 2016; Bresin & Mekawi, 2019). 

A recent meta-analysis (Pearson, 2019) found that across 19 studies, there was only a 

medium size correlation between cannabis use frequency and cannabis use problems. This 

finding is thought by some to indicate that motives might explain why individuals experience 

consequences over and above use itself (Bresin et. al., 2019). For example, coping motives have 

a stronger association with negative consequences than other cannabis use motives (Blevins et. 

al., 2016), which may be because individuals who are using to cope don’t have healthy methods 

of coping with distress, which is related to consequences (Corbin et. al., 2013). Moreover, for 

individuals who don’t have effective coping strategies, the use of substances to cope may inhibit 

the developing healthy coping strategies (Fox et. al., 2011).  

Cooper (2016) posits that the reason motives are associated with use is because varying 

doses of the active ingredients are necessary to complete certain goals (Cooper et. at., 2016). 

That is, the effective dose of cannabis necessary to cope with distress may on average be greater 

than the effective dose of cannabis necessary to enhance a positive experience. Therefore, it 

follows that specific motives vary in their association with the number of doses individuals 

ingest. Moreover, research has shown cannabis use motives predict cannabis use frequency and 

cannabis use quantity. Therefore, motives likely predict number of standard doses of THC as 

well.  

Research has shown that cannabis use motives predict cannabis use uniquely. For 

example, coping, enhancement, and social motives are consistently associated with cannabis use 

quantity. Moreover, the strengths of these association vary (Bresin & Mekawi, 2019). 

Conformity and expansion motives are often found to not predict cannabis use quantity (Stevens 
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et. al., 2021), while enhancement motives are more strongly associated with cannabis use 

quantity than other motives (Bresin & Mekawi, 2019). The ways in which motives are associated 

with cannabis use quantity differ from the associations each motive has with cannabis use 

frequency. Specifically, coping, enhancement, and expansion motives are associated with 

cannabis use frequency to varying extents (Bresin & Mekawi, 2019). Coping motives are more 

strongly associated with cannabis use frequency than other motives.  

Research on the associations between cannabis use motives and use frequency, potency, 

and quantity, and Cooper’s (2016) 3rd premise suggest that cannabis use motives are likely 

associated with THC use. Research using measures of cannabis use (frequency, potency, and 

quantity) have been shown to predict consequences suggests that similarly, THC is likely 

associated with cannabis-related negative consequences. Research has shown that cannabis use 

motives are uniquely associated with cannabis-related negative consequences. If motives predict 

THC use and THC use predicts consequences, THC us may mediate the association between 

motives and consequences. If THC use mediates the association between cannabis use motives 

and cannabis-related consequences, THC use may explain variance in consequences where other 

measures of cannabis use do not (Pearson, 2019).  

Varying kinds of use predict consequences uniquely. The effect size of the association 

between cannabis-related negative consequences and cannabis use frequency is of medium size 

(Pearson 2019), while the effect size of the association between cannabis use quantity and 

cannabis-related negative consequences is small (Bravo et. al., 2020).  

Prior research has demonstrated that motives predict consequences uniquely. As 

motivations to use lead to use, and use leads to consequences, use may partially explain the 

association between motives and consequences. Prince and colleagues (2018) concluded that 
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most of the variability in alcohol-related negative consequences is not explained by alcohol use 

and stated that other predictors of use besides frequency and quantity should be examined. 

Similarly, Pearson (2019) concluded that single indicators of cannabis use did not account for 

most of the variance in cannabis related negative consequences and called for the examination of 

other predictors of cannabis-related negative consequences. Therefore, examining if a more 

comprehensive measure of cannabis use that considers quantity and potency is a more robust 

predictor how individuals experience consequences is warranted. Testing if number of standard 

doses mediation mediates the association between motives and consequences in a model that 

includes frequency is warranted, as it helps us to identify if number of standard doses is useful 

for predicting cannabis-related negative consequences above and beyond measures of frequency.  

Cannabis Dose 

 Recent research has proposed that 5mg of THC should be considered a standard dose of 

cannabis (Freeman & Lorenzetti, 2020). While this is the first attempt at defining a standard dose 

of cannabis, there are examples of standard doses for other substances. For example, the standard 

dose for alcohol was created to allow the accurate quantification of the amount of active 

ingredients a person ingests (Cooper, 1999). The standard drink was partially developed to show 

true relations between doses of alcohol and alcohol related consequences (Kalinowski & 

Humphreys, 2016). The standard dose of alcohol helps individuals track how much alcohol 

results in specific alcohol related consequences (Carruthers & Binns, 1992). Moreover, the 

development of the standard dose of alcohol can help individuals identify when they are not 

capable of driving a car safely. Similarly, if a standard dose of cannabis is developed, it could 

help researchers examine how number the standard doses of cannabis relates to specific 

consequences, and help individuals mitigate the consequences they experience.  



 

 14 

 A standardized measure of cannabis dose is necessary to advance research on cannabis-

related negative consequences (Volkow & Weiss, 2020). Further, research regarding standard 

dose could potentially help those using cannabis ingest the desired amount of cannabis, which 

would in turn help those who use cannabis for medical purposes to control for dose, allowing 

them to experience the helpful benefits they desire, and reducing the extent to which they 

experience unwanted consequences as a result of ingesting more THC than intended (Freeman & 

Lorenzetti, 2020). 

Current Study 

The purpose of this study was to test if relations among cannabis use motives and 

cannabis-related negative consequences were mediated by standard dose to clarify the role 

cannabis use plays in associations between motives and cannabis-related negative consequences. 

Based on the literature reviewed, I hypothesized that each motive would positively predict 

cannabis-related negative consequences, and that standard dose would meditate those relations. I 

hypothesized that the positive relation between motives and cannabis-related negative 

consequences would be partially explained by the positive relation between motives and number 

of standard doses used, followed by the relation between standard dose and cannabis-related 

negative consequences. I hypothesized that standard dose would predict cannabis related 

negative consequences in the coping, expansion, conformity, social, and enhancement models. I 

tested the hypotheses that each motive would positively predict cannabis related negative 

consequences, standard dose would meditate those relations, and that standard dose would 

predict cannabis related negative consequences in all 5 models. I also hypothesized that none of 

the cannabis use motives would significantly predict cannabis use frequency. I hypothesized that 

cannabis use frequency would not predict cannabis-related negative consequences, and that 
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cannabis use frequency would not mediate the relation between cannabis use motives and 

cannabis-related negative consequences. 
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Method 

 
 
 

Participants and Procedures 

Participants. Members of cannabis consumption clubs and customers at cannabis 

dispensaries (N=169) in Denver and Longmont, Colorado participated in a study examining 

cannabis use behaviors, self-reported outcomes, and related variables (e.g., cannabis use 

motives).  

Procedure. At the data collection events, participants completed several self-report 

surveys on laptops provided by the research team. Participants were sent virtual links to receive 

$10 Amazon gift cards following their participation. Participants self-reported identifying as 

50.7% female and aged 22 to 64 (M = 30.27 years old, SD = 7.53). All participants provided 

informed consent before participation and this study was approved by the university’s internal 

review board.  

Measures 

 Product Information and Typical use Patterns Survey. Participants completed the 

Product Information and Typical use Patterns survey which was designed for this study. The 

survey assesses the quantity, strain, %THC (Δ9- tetrahydrocannabinol concentration), %CBD 

(cannabidiol concentration) and product type of the cannabis products that participants report 

using, cannabis use frequency and dispensary purchase information. Lastly, participants were 

asked to report if their purchase was typical and how much money they usually spend on a 

typical trip to a dispensary. Information on participant’s cannabis use across a typical week was 

used to calculate the average number of standard doses an individual ingests in a day. 5mg of 

THC was considered one standard dose of cannabis. To calculate the milligrams of THC 
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ingested, product potency (%THC) was multiplied by the quantity of cannabis used in grams and 

divided by 1000. Number of standard doses consumed was then calculated by dividing the 

number of milligrams consumed by 5.  

Timeline Follow-back questionnaire. Participants completed the Timeline Follow-back 

questionnaire (Pedersen et al., 2012), which assesses the potency and quantity of cannabis use 

and alcohol use by asking participants to report the quantity of cannabis and alcohol they used 

during six-hour time blocks. The Timeline Follow-back assessed both cannabis use and alcohol 

use two weeks prior to the administration of the brief survey.  

Marijuana Motives Measure. Participants completed the Marijuana Motives Measure, a 

25-item scale that assesses 5 types of motivation for cannabis use by asking participants to 

endorse motives they have experienced in the past 30-days (MMM; Simons et al., 1998). 

Participants indicated how frequently they used cannabis for each motive. Each item indicated 

the extent to which participants used for each of the five different motives. Potential responses 

included 1 (almost never/never), 2 (some of the time), 3 (half of the time), 4 (most of the time) 

and 5 (almost always/always). The sum of the responses from the questions regarding each 

motive were calculated to express the total scores for each motive. This questionnaire assesses 

the extent to which participants experience social motives, conformity motives, enhancement 

motives and coping motives for cannabis use.   

Marijuana Consequences Questionnaire. Participants completed the Marijuana 

Consequences Questionnaire (MACQ) (Simons et al., 2012). The MACQ asks participants if 

they have experienced 50 cannabis-related negative consequences in the past 30 days. 

Participants are given the choice to respond 1 = “yes” or 0 = “no”. To calculate a total score, 
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sums of all endorsed items were assessed. Higher scores indicated a greater number of negative 

consequences experienced. 

Analysis Plan 

I first tested direct effects without controlling for other variables. Second, I ran 5 path 

analyses testing if frequency mediates the associations between each cannabis use motive and 

cannabis related negative consequences. Next, I ran 5 path analyses testing if number of standard 

doses used mediates the associations between each cannabis use motive and cannabis related 

negative consequences. I then conducted 5 path analyses to test the study hypotheses that 

cannabis use mediates the relation between cannabis use motives and cannabis-related negative 

consequences. More specifically, I ran five mediation models in which cannabis use frequency 

and number of standard doses consumed served as indicators of cannabis use. Cannabis use 

motives, cannabis use frequency, and number of standard doses used were scored on a 

continuous scale. Cannabis-related negative consequences were specified as a negative binomial 

count variable, as it is a positively skewed count variable. These analyses were completed using 

Mplus 7.4 (Muthén & Muthén, 1998–2012). Number of standard doses consumed was not 

normally distributed. Therefore, number of standard doses was binned to into 10th percentiles, 

which gave the variable a uniform distribution Given cannabis-related negative consequences 

was specified as a negative binomial, exponentiation of regression coefficients was used to 

produce incident rate ratios expressing the percent change in cannabis-related consequences for 

every one-unit change in the accompanying predictor variables. Mediation was tested through 

examination of indirect effects, which is described below.   

To test the hypotheses that each motive would positively predict cannabis related 

negative consequences, standard dose would meditate those relations, and that standard dose 
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would predict cannabis related negative consequences in all 5 models, I examined p-values and 

Bayesian credible intervals. Bayesian credible intervals have a greater degree of natural 

probability interpretations than confidence intervals. A 95% credible interval can be interpreted 

as a 95% probability that the interval includes the true value of the parameter (Yuan & 

MacKinnon, 2009). If p-values were less than .05 and confidence intervals did not include 0 

relations were considered significant, and hypotheses supported.  

Traditional hypothesis testing aims to decrease the chances of making a type I error, (i.e., 

finding a false positive) (Walker & Nowacki, 2011). Therefore, traditional hypothesis testing 

would be less conservative in testing if my hypotheses of non-significant effects are supported 

and increase the chances of making a type II error.   

To test the hypotheses that none of the cannabis use motives would significantly predict 

cannabis use frequency, I conducted non-inferiority tests. Non-inferiority tests are conducted by 

comparing the Bayesian Credible Intervals to a standardized interval representing a trivial effect. 

For normal regressions, i.e., paths where the dependent variable was normally distributed, the 

non-inferiority test compared the Bayesian Credible Interval to the range -.1, .1, because a 

standardized regression coefficient β is considered small if it is equal to or greater than .1 

(Cohen, 1992), so I considered β values less than the absolute value of .1 to be trivial. Further, if 

the bounds of the Bayesian Credible Interval around the standardized estimate from my model 

estimate overlapped the range of -1 – 1, non-inferiority was considered established, the effect 

size was considered to be trivial and provided support for the hypotheses.  

To test the hypothesis that cannabis use frequency would not predict cannabis-related 

negative consequences, I had to first choose an effect size that indicated a meaningful vs. non-

meaningful effect (i.e., trivial), as there is currently no established method of discerning effect 
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sizes of rate ratio. As cannabis-related consequences were measured as a count variable ranging 

from 0 – 30, and 30 was the maximum number of consequences that an individual could endorse, 

a one unit decrease from endorsing 30 consequences to 29 consequences was considered the 

smallest clinically meaningful change that could be indicated via rate ratios. This change would 

be expressed as a rate ratio of .033, which translates to an interval from 0.967 to 1.033 indicating 

a trivial (non-meaningful) effect. I assessed if the bounds of exponentiated unstandardized 

confidence intervals overlapped the range of 0.967 – 1.033.  

A widely agreed upon effect size for indirect effects has not been established. Vacha-

Haase and Thompson (2004) argue that effect sizes for indirect effects should be on a 

meaningful metric, include confidence intervals, and not vary as a result of sample size. 

Measures of effect size of indirect effects may be evaluated by the extent to which they abide by 

these three parameters. Moreover, Preacher and Kelly (2011) argue that measures of effect size 

should likely be both standardized and bounded. Current measures of effect size for mediation 

violate these rules to varying extents. For example, the most widely used method of expressing 

effect size for indirect effects is via informal descriptors, including perfect, complete, and partial 

mediation (Mathieu & Taylor, 2006). This method violates the rule of utilizing meaningful 

scaled metrics. Further, they fail to provide confidence intervals, as they are not numerical. 

Lastly, informal descriptors are dependent on effect size, as they are reliant on the statistical 

significance of c' (Preacher & Kelley, 2011). Ratio measures of relative magnitude include scales 

that are uninterpretable. Partially Standardized and completely standardized measures of indirect 

effects do not violate the three stated parameters, but are not ideal, as they are not bounded. 

Indices of explained variance violate the rule of being on a meaningful metric. Another measure 
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of effect size is Hansen and McNeal’s (1996) Effect Size Index for Two Groups. This measure is 

not bounded and includes scaling that is not interpretable (Preacher & Kelly, 2011).  

To test the hypothesis that cannabis use frequency would not mediate the relation 

between cannabis use motives and cannabis-related negative consequences, the effect size of the 

indirect effect was examined. In the absence of an established and agreed upon effect size for an 

indirect effect, to test non-inferiority for indirect effects, I created a range that indicated the 

difference between a trivial and non-trivial indirect effect based on the criteria described above 

for the a- and b-paths. The “A” path in my model (motives predicting frequency) was normal and 

therefore used the cutoffs for β values. Conversely, the B path (frequency predicting cannabis-

related negative consequences) was considered a negative binomial count variable, and therefore 

produced logit values instead of β values. Note that logits were transformed into Rate Ratios to 

interpret the direct effects, but in this section, I use the logits as that is what is used in the 

calculation of the indirect effects. Logits and β’s are on different scales. Indirect effects are 

established through the product of coefficients method (MacKinnon et al., 2002). In the case 

where the a-path is a normal regression and the b-path is a negative binomial regression, the 

product of coefficients is the product of an unstandardized regression coefficient and a logit. In 

order to approximate this product and determine a threshold for a trivial indirect effect, I 

determined the value of the unstandardized regression coefficient that corresponded to a 

standardized β of .1 and then multiplied that value times the value of the logit described above 

which indicates a small effect. This product was then comparable to the Bayesian Credible 

Interval in Mplus, which is used to determine significance of the indirect effect. If Bayes 

confidence intervals of the indirect effect overlapped this range, non-inferiority was considered 

established, and hypotheses supported.  
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Results 

  
 
 

Isolated A-Path Direct Effects:  

 

I first tested the direct effects of the A-path for each mediation model, which was each 

motive predicting number of standard doses and each motive predicting cannabis use frequency. 

Conformity motives (b=-0.230 SE=0.112 p=0.020 CI=[-0.439, -0.005]) was significantly 

negatively associated with cannabis use frequency. Coping motives (b=0.200, SE=0.120, 

p=0.090, CI=[-0.090, 0.353]), expansion (b=0.119, SE=0.122 p=0.240 CI=[-0.175, 0.277], social 

motives (b=0.123, SE=0.122, p=0.220, CI=[-0.167, 0.278]), and enhancement motives (b=0.077, 

SE=0.123, p=0.320, CI=[-0.214, 0.255]) did not significantly predict cannabis use frequency.   

Table 1 

Path Analysis of Direct Effects  

Path b estimates SE (b) p-values           BCI RR              RRCI 

Fre on Cop 0.200 0.120 0.090 [-0.090, 0.353] 1.22       [1.094, 1.423] 

Fre on Conf 0.230  0.112 0.020 [-0.439, -0.005] * 1.25       [1.551, 1.005] 

Fre on Soc 0.123 0.122 0.220 [-0.167, 0.278] 1.13       [1.181, 1.321] 

Fre on Enha 0.077 0.123 0.320 [-0.214, 0.255] 1.08       [1.238, 1.291] 

Fre on Expa 0.119 0.122 0.240 [-0.175, 0.277] 1.12       [1.191, 1.319] 

 

Note: Fre = Cannabis use frequency; Enha = Enhancement Motives; Cop = Coping Motives; 
Conf = Conformity Motives; Soc = Social Motives; Expa = Expansion Motives; SE = standard 
error.  
 
 
 Coping motives (b=0.262, SE=0.117, p=0.05, CI=[-0.024, 0.414]), conformity motives 

(b=0.125, SE=0.117, p=0.470 CI=[-0.194, 0.135]), enhancement motives (b=0.245, SE=0.120, 

p=0.040 CI=[-0.055, 0.430]) and expansion motives (b=0.283, SE=0.116, p=0.030 CI=[-0.018, 

0.298]) did not significantly predict number of standard doses used. Social motives (b=0.311, 

SE=0.115, p=0.020, CI=[0.006, 0.473]) significantly positively predicted number of standard 
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doses used.  

Table 2 

Path Analysis of Direct Effects 

Path b estimates SE (b) p-values           BCI RR              RRCI 

SD on Coping 0.262 0.117 0.050 [-0.024, 0.414] 1.29    [1.024, 1.512] 

SD on Conf 0.125  0.122 0.022 [-0.167, 0.282] 1.13    [1.181, 1.325] 

SD on Social 0.311 0.115 0.020 [0.006, 0.473]* 1.36    [1.006, 1.604] 

SD on Enha 0.245 0.120 0.050 [-0.055, 0.430] 1.27    [1.056, 1.537] 

SD on Expan 0.283 0.116 0.030 [-0.003, 0.439] 1.32    [1.003, 1.551] 

 

Note: Fre = Cannabis use frequency; Enha = Enhancement Motives; Cop = Coping Motives; 
Conf = Conformity Motives; Soc = Social Motives; Expa = Expansion Motives; SD = Number 
of standard doses used; SE = standard error.  
 
 

Isolated B-Path and C-Path Direct Effects:  

 I then tested my B-path, which was number of standard doses predicting cannabis-related 

negative consequences. Number of standard doses was significantly positively associated with 

cannabis-related negative consequences (b=0.199, SE=0.121, p<0.001 CI=[0.048, 0.380]).  

I then tested the C-path, which was the association between each motive and cannabis-

related negative consequences. Coping motives (b=0.562, SE=0.089, p<0.001, CI=[0.309, 

0.674]), conformity motives (b=0.340, SE=0.113, p<0.001, CI=[0.036, 0.495]), social motives 

(b=0.558, SE=0.090, p<0.001, CI=[0.305, 0.674]), expansion motives (b=0.404, SE=0.107, 

p<0.001, CI=[0.111, 0.555]), and enhancement motives (b=0.301, SE=0.118, p<0.001, 

CI=[0.211, 0.704]) were significantly positively associated with cannabis-related negative 

consequences.  
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Table 3 

Path Analysis of Direct Effects 

Path b estimates SE (b) p-values           BCI RR                  RRCI 

Cons on Cop 0.562 0.089 0.000 [0.309, 0.674] * 1.75 [1.362, 1.962] 

Cons on Conf 0.340  0.113 0.000 [0.036, 0.495] * 1.40 [1.036, 1.640] 

Cons on Soc 0.558 0.090 0.000 [0.305, 0.674] * 1.74 [1.356, 1.962] 

Cons on Enha 0.301 0.118 0.030 [0.001, 0.480] * 1.35 [1.001, 1.616] 

Cons on Expa 0.404 0.107 0.000 [0.111, 0.555] * 1.49 [1.117, 1.741] 

Cons on SD 0.199 0.121 0.000 [0.048, 0.380] * 1.22 [1.049, 1.462] 

 

Note: Fre = Cannabis use frequency; Enha = Enhancement Motives; Cop = Coping motives; 
Conf = Conformity motives; Social = Social motives; Enha = Enhancement motives; Expa = 
Expansion motives; SD = number of standard doses used; SE = standard error.  
 
 

 Coping Motives Frequency Single Mediation Model.  

 Direct Effects. In the single mediation coping motives model, cannabis use frequency was 

significantly associated with cannabis-related negative consequences (b=0.367, SE=0.149, 

p=0.005, CI=[0.045, 0.646], and coping motives were significantly associated with cannabis-

related negative consequences (b=0.481, SE=0.150, p<0.001, CI=[0.196, 0.757]. Coping motives 

were not significantly associated with cannabis use frequency (b=0.204, SE=0.131, p=0.090, 

CI=[-0.086, 0.440]).  

 Indirect Effects. Cannabis use frequency did not significantly mediate the association 

between coping motives and cannabis-related negative consequences.  
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Table 4 

Path Analysis of Direct and Indirect Effects 

 

Path b estimates SE (b) p-values           BCI RR             RRCI 

Cons on Fre 0.367 0.149 0.005 [0.045, 0.646] * 1.44    [1.046, 1.907] 

Cons on Cop 0.481 0.150 0.000 [0.196, 0.757] * 1.61    [1.216, 2.131] 

Fre on Cop 0.204 0.131 0.090 [-0.086, 0.440] 1.22    [1.089, 1.552] 

    
  

  b estimates SE (b) P-values           BCI  

Ind Eff 0.012 0.011 0.095 [-0.007, 0.039]  

    
  

Note: Fre = Cannabis use frequency; Cons = Cannabis-related negative consequences; Cop = 
Coping motives; Ind Eff = Cannabis-related negative consequences IND number of standard 
doses used Coping; SE = standard error. 
 
 

Social Motives Frequency Single Mediation Model.  

Direct Effects: In the single mediation social motives model, cannabis use frequency was 

significantly associated with cannabis-related negative consequences (b=0.332, SE=0.181, 

p=0.010, CI=[0.049, 0.776], and social motives were significantly associated with cannabis-

related negative consequences (b=0.527, SE=0.143, p<0.001, CI=[0.273, 0.840]. Social motives 

were not significantly associated with cannabis use frequency (b=0.104, SE=0.134, p=0.250, 

CI=[-0.151, 0.353]).  

Indirect Effects. Cannabis use frequency did not significantly mediate the association 

between social motives and cannabis-related negative consequences.  
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Table 5 

Path Analysis of Direct and Indirect Effects 

Path b estimates SE (b) p-values           BCI RR              RRCI 

Cons on Fre 0.332 0.181 0.010 [0.049, 0.776] * 1.39    [1.050, 2.172] 

Cons on Soc 0.527 0.143 0.000 [0.273, 0.840] * 1.69    [1.313, 2.316] 

Fre on Soc 0.104 0.134 0.250 [-0.151, 0.353] 1.11    [1.162, 1.423] 

    
  

  b estimates SE (b) P-values           BCI  

Ind Eff 0.006 0.011 0.240 [-0.011, 0.031]  

    
  

Note: Fre = Cannabis use frequency; Cons = Cannabis-related negative consequences; SD = 
Number of standard doses used; Enha = Enhancement Motives; Ind Eff = Cannabis-related 
negative consequences IND cannabis use frequency Social; SE = standard error.  
 
 

Expansion Motives Frequency Single Mediation Model.  

 Direct Effects: In the single mediation expansion motives model, cannabis use frequency 

was significantly associated with cannabis-related negative consequences (b=0.412, SE=0.197, 

p=0.015, CI=[1.021, 2.279], and expansion motives were significantly associated with cannabis-

related negative consequences (b=0.456, SE=0.168, p<0.001, CI=[0.118, 0.779]. Coping motives 

were not significantly associated with cannabis use frequency (b=0.095, SE=0.124, p=0.215, 

CI=[-0.111, 0.349]).  

Indirect Effects. Cannabis use frequency did not significantly mediate the association 

between conformity motives and cannabis-related negative consequences (b=0.005, SE=0.010, 

p=0.230, CI=[-0.009, 0.028]).  
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Table 6 

Path Analysis of Direct and Indirect Effects 

Path b estimates SE (b) p-values           BCI RR              RRCI 

Cons on Fre 0.412 0.197 0.015 [0.021, 0.824] * 1.51    [1.021, 2.279] 

Cons on Expa 0.456 0.168 0.000 [0.118, 0.779] * 1.57    [1.125, 2.179] 

Fre on Expa 0.095 0.124 0.215 [-0.111, 0.349] 1.10    [1.117, 1.417] 

    
  

  b estimates SE (b) P-values           BCI  

Ind Eff 0.005 0.010 0.230 [-0.009, 0.028]  

    
  

Note: Fre = Cannabis use frequency; Cons = Cannabis-related negative consequences; Expa = 
Expansion Motives; Indirect Effect 1 = Cannabis-related negative consequences IND number of 
standard doses used Expansion; SE = standard error.  
 

Conformity Motives Frequency Single Mediation Model. 

Direct Effects: In the single mediation coping motives model, cannabis use frequency 

was significantly associated with cannabis-related negative consequences (b=0.367, SE=0.149, 

p=0.005, CI=[0.045, 0.646], and coping motives were significantly associated with cannabis-

related negative consequences (b=0.481, SE=0.150, p<0.001, CI=[0.196, 0.757]. Coping motives 

were not significantly associated with cannabis use frequency (b=0.204, SE=0.131, p=0.090, 

CI=[-0.086, 0.440]).  

Indirect Effects. Cannabis use frequency did not significantly mediate the association 

between conformity motives and cannabis-related negative consequences (b=0.005, SE=0.001, 

p=0.230, CI=[-0.009, 0.028]).  
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Table 7 

Path Analysis of Direct and Indirect Effects 

Path b estimates SE (b) p-values           BCI RR              RRCI 

Cons on Fre 0.367 0.149 0.005 [0.045, 0.646] * 1.44    [1.046, 1.907] 

Cons on Conf 0.481 0.150 0.000 [0.196, 0.757] * 1.61    [1.216, 2.131] 

Fre on Conf 0.204 0.131 0.090 [-0.086, 0.440] 1.22    [1.089, 1.552] 

    
  

  b estimates SE (b) P-values           BCI  

Ind Eff 0.012 0.011 0.095 [-0.007, 0.039]  

    
  

Note: Fre = Cannabis use frequency; Cons = Cannabis-related negative consequences; Conf = 
Conformity Motives; Ind Eff = Cannabis-related negative consequences IND number of standard 
doses used Conformity;  SE = standard error.  
 

 
Enhancement Motives Frequency Single Mediation Model.  

 

Direct Effects: In the single mediation enhancement motives model, cannabis use 

frequency was significantly associated with cannabis-related negative consequences (b=0.385, 

SE=0.148, p<0.001, CI=[0.099, 0.782], and enhancement motives were significantly associated 

with cannabis-related negative consequences (b=0.386, SE=0.188, p<0.001, CI=[0.069, 0.812]). 

enhancement motives were not significantly associated with cannabis use frequency (b=0.114, 

SE=0.010, p=0.250, CI=[-0.226, 0.354]).  

Indirect Effects. Cannabis use frequency did not significantly mediate the association 

between enhancement motives and cannabis-related negative consequences (b=0.012, SE=0.011, 

p=0.0.095, CI=[-0.007, 0.039]).  
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Table 8 

Path Analysis of Direct and Indirect Effects 

Path b estimates SE (b) p-values           BCI RR              RRCI 

Cons on Fre 0.385 0.148 0.000 [0.099, 0.782] * 1.46     [1.104, 2.185] 

Cons on Enha 0.386 0.188 0.000 [0.069, 0.812] * 1.47     [1.071, 2.252] 

Fre on Enha 0.114 0.149 0.250 [-0.226, 0.354] 1.12     [1.253, 1.424] 

    
  

 b estimates SE (b) P-values           BCI  

Ind Eff 0.004 0.010 0.250 [-0.012, 0.029]  

    
  

Note: Fre = Cannabis use frequency; Cons = Cannabis-related negative consequences; Enha = 
Enhancement Motives; Ind Eff = Cannabis-related negative consequences IND number of 
standard doses used Enhancement; SE = standard error.  
 

 

Coping Motives Standard Dose Single Mediation Model.  

 

 Direct Effects. In the single mediation coping motives model, coping motives were 

significantly associated with cannabis-related negative consequences (b=0.528, SE=0.164, 

p<0.001, CI=[0.260, 0.903]). Coping motives were not significantly associated with number of 

standard doses used (b=0.295, SE=0.120, p=0.010, CI=[0.030, 0.490]), and number of standard 

doses was not significantly associated with cannabis-related negative consequences (b=0.367, 

SE=0.149, p=0.005, CI=[0.045, 0.646]).  

 Indirect Effects. Number of standard doses used did not significantly mediate the 

association between coping motives and cannabis-related negative consequences (b=0.008, 

SE=0.010, p=0.170, CI=[-0.012, 0.032]). 
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Table 9 

Path Analysis of Direct and Indirect Effects 

Path b estimates SE (b) p-values           BCI RR              RRCI 

Cons on SD 0.151 0.162 0.160 [-0.217, 0.447] 1.12    [1.242, 1.563] 

Cons on Cop 0.528 0.164 0.000 [0.260, 0.903] * 1.69    [1.296, 2.466] 

SD on Cop 0.295 0.120 0.010 [0.030, 0.490] 1.34    [1.030, 1.632] 

    
  

  b estimates SE (b) P-values           BCI  

Ind Eff 0.008 0.010 0.170 [-0.012, 0.032]  

    
  

Note: Cons = Cannabis-related negative consequences; SD = Number of standard doses used; 
Cop = Coping Motives; Ind Eff = Cannabis-related negative consequences IND number of 
standard doses used Coping; SE = standard error.  
 
 

Enhancement Motives Standard Dose Single Mediation Model.  

 

 Direct Effects. In the single mediation enhancement motives model, enhancement 

motives were significantly associated with cannabis-related negative consequences (b=0.528, 

SE=0.164, p<0.001, CI=[0.260, 0.903]). Enhancement motives were not significantly associated 

with number of standard doses used (b=0.295, SE=0.120, p=0.010, CI=[0.030, 0.490]), and 

number of standard doses was not significantly associated with cannabis-related negative 

consequences (b=0.367, SE=0.149, p=0.005, CI=[0.045, 0.646]).  

 Indirect Effects. Number of standard doses used did not significantly mediate the 

association between enhancement motives and cannabis-related negative consequences (b=0.008, 

SE=0.010, p=0.170, CI=[-0.012, 0.032]).  
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Table 10 

Path Analysis of Direct and Indirect Effects 

Path b estimates SE (b) p-values           BCI RR             RRCI 

Cons on SD 0.145 0.168 0.210 [-0.164, 0.513] 1.15    [1.178, 1.670] 

Cons on Enha 0.357 0.175 0.020 [0.023, 0.732] * 1.42    [1.023, 2.079] 

SD on Enha 0.234 0.123 0.065 [-0.060, 0.438] 1.26    [1.061, 1.549] 

    
  

  b estimates SE (b) P-values          BCI  

Ind Eff 0.003 0.006 0.235 [-0.006, 0.019]  

    
  

Note: Cons = Cannabis-related negative consequences; Enha = Enhancement Motives; Ind Eff = 
Cannabis-related negative consequences IND number of standard doses used Enhancement; SE = 
standard error.  
 
 

Conformity Motives Standard Dose Single Mediation Model.  

Direct Effects. In the single mediation conformity motives model, conformity motives 

were significantly associated with cannabis-related negative consequences (b=0.567, SE=0.150, 

p<0.001, CI=[0.027, 0.659]). Conformity motives were not significantly associated with number 

of standard doses used (b=0.308, SE=0.125, p=0.013, CI=[-0.144, 0.409]), and number of 

standard doses was not significantly associated with cannabis-related negative consequences 

(b=0.149, SE=0.216, p=0.005, CI=[-0.207, 0.587]).    

 Indirect Effects. Number of standard doses used did not significantly mediate the 

association between conformity motives and cannabis-related negative consequences (b=0.003, 

SE=0.012, p=0.360, CI=[-0.017, 0.038]).  
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Table 11 

Path Analysis of Direct and Indirect Effects 

Path b estimates SE (b) p-values           BCI RR             RRCI 

Cons on SD 0.149 0.216 0.300 [-0.207, 0.587] 1.16    [1.229, 1.798] 

Cons on Conf 0.567 0.150 0.000 [0.027, 0.659] * 1.76    [1.027, 1.932] 

Sd on Conf 0.308 0.125 0.013 [-0.144, 0.409] 1.36    [1.154, 1.505]  

    
  

  b estimates SE (b) P-values           BCI  

Ind Eff 0.003 0.012 0.360 [-0.017, 0.038]  

    
  

Note: Cons = Cannabis-related negative consequences; Standard Dose = Number of standard 
doses used; Conf = Conformity Motives; Indirect Effect 1 = Cannabis-related negative 
consequences IND number of standard doses used Conf; SE = standard error.  
 
 

Social Motives Standard Dose Single Mediation Model.  

 

 Direct Effects. In the single mediation social motives model, social motives were 

significantly associated with cannabis-related negative consequences (b=0.567, SE=0.150, 

p<0.001, CI=[0.275, 0.847]), and social motives were significantly associated with number of 

standard doses used (b=0.308, SE=0.125, p=0.013, CI=[0.023, 0.512]), and number of standard 

doses was not significantly associated with cannabis-related negative consequences (b=0.149, 

SE=0.216, p=0.005, CI=[-0.207, 0.587]).   

 Indirect Effects. Number of standard doses used did not significantly mediate the 

association between social motives and cannabis-related negative consequences.   
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Table 12 

Path Analysis of Direct and Indirect Effects 

Path b estimates SE (b) p-values           BCI RR              RRCI 

Cons on SD 0.099 0.155 0.217 [-0.207, 0.407] 1.10     [1.229, 1.316] 

Cons on Soc 0.567 0.150 0.000 [0.275, 0.847] * 1.76     [1.316, 2.332] 

SD on Soc 0.308 0.125 0.013 [0.023, 0.512] * 1.36     [1.023, 1.668] 

    
  

  b estimates SE (b) P-values           BCI  

Ind Eff 0.005 0.010 0.223 [-0.014, 0.028]  

    
  

Note: Cons = Cannabis-related negative consequences; SD = Number of standard doses used; 
Social = Social Motives; Ind Eff = Cannabis-related negative consequences IND number of 
standard doses used Enhancement; SE = standard error.  
 

 

Expansion Motives Standard Dose Single Mediation Model.  

 

 Direct Effects. In the single mediation expansion motives model, expansion motives were 

significantly associated with cannabis-related negative consequences (b=0.471, SE=0.171, 

p<0.001, CI=[0.160, 0.812]), and expansion motives were significantly associated with number 

of standard doses used (b=0.283, SE=0.115, p=0.005, CI=[0.065, 0.512]), and number of 

standard doses was not significantly associated with cannabis-related negative consequences 

(b=0.128, SE=0.150, p=0.240, CI=[-0.182, 0.422]).  

 Indirect Effects. Number of standard doses used did not significantly mediate the 

association between expansion motives and cannabis-related negative consequences (b=0.005, 

SE=0.008, p=0.245, CI=[-0.012, 0.023]).   
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Table 13 

Path Analysis of Direct and Indirect Effects 

Path b estimates SE (b) p-values           BCI RR              RRCI 

Cons on SD 0.128 0.150 0.240 [-0.182, 0.422] 1.13      [1.199, 1.555] 

Cons on Expa 0.471 0.171 0.000 [0.160, 0.812] * 1.60      [1.173, 2.252] 

SD on Expan 0.283 0.115 0.005 [0.065, 0.512] * 1.32      [1.067. 1.668] 

    
  

  b estimates SE (b) P-values           BCI  

Ind Eff 0.005 0.008 0.245 [-0.012, 0.023]  

    
  

Note: Cons = Cannabis-related negative consequences; Standard Dose = Number of standard 
doses used; Expan = Expansion Motives; Indirect Effect = Cannabis-related negative 
consequences IND number of standard doses used Expan; SE = standard error. 
 

 

Enhancement Motives Standard Dose Single Mediation Model.  

 

 Direct Effects. In the single mediation enhancement motives model, enhancement 

motives were significantly associated with cannabis-related negative consequences (b=0.357, 

SE=0.175, p=0.020, CI=[0.023, 0.732]). Enhancement motives were not significantly associated 

with number of standard doses used (b=0.234, SE=0.123, p=0.065, CI=[-0.060, 0.438]), and 

number of standard doses was not significantly associated with cannabis-related negative 

consequences (b=0.145, SE=0.168, p=0.210, CI=[-0.164, 0.513]).  

 Indirect Effects. Number of standard doses used did not significantly mediate the 

association between enhancement motives and cannabis-related negative consequences (b=0.003, 

SE=0.006, p=0.235, CI=[-0.006, 0.019]).   
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Table 14 

Path Analysis of Direct and Indirect Effects 

Path b estimates SE (b) p-values           BCI   RR          RRCI 

Cons on SD 0.145 0.168 0.210 [-0.164, 0.513] 1.15    [1.178, 1.670] 

Cons on Enha 0.357 0.175 0.020 [0.023, 0.732] * 1.42    [1.023, 2.079] 

SD on Enha 0.234 0.123 0.065 [-0.060, 0.438] 1.26    [1.061, 1.549] 

    
  

  b estimates SE (b) P-values           BCI  

Ind Eff 0.003 0.006 0.235 [-0.006, 0.019]  

    
  

Note: Cons = Cannabis-related negative consequences; Standard Dose = Number of standard 
doses used; Enha = Enhancement Motives; Indirect Effect = Cannabis-related negative 
consequences IND number of standard doses used Enhancement; SE = standard error.  
 
 
 Coping Motives Parallel Mediation Model.  

Direct Effects: I then examined the direct effects when controlling for all other variables 

in the model. In the coping motives model (see figure 1), coping motives significantly positively 

predicted cannabis-related negative consequences (b=0.38, SE=0.14, p=0.006, CI=[.025, 0.139]), 

such that a one-unit increase in coping motives was expected to increase cannabis-related 

consequences by a factor of 1.45 (45%). Standard Dose significantly positively predicted 

cannabis-related negative consequences (b=0.24, SE=0.12, p=0.046, CI=[0.03, 0.195]), such that 

a one-unit increase in number of standard doses was expected to increase cannabis-related 

negative consequences by a factor of 1.27. (27%). All other direct effects were not significant.  

Indirect Effects. Examination of Bayesian Credible Intervals revealed that all indirect 

effects were not significant.  

Non-inferiority tests. The bounds of confidence intervals for the association between 

coping and frequency were [0.962, 1.034], which were both within -1 and 1. Therefore, non-

inferiority was established. The bounds of exponentiated confidence intervals for the association 
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between cannabis use frequency predicting consequences was [0.962, 1.034], which were within 

0.967 and 1.033 Therefore, non-inferiority was established. The bounds of confidence intervals 

for the indirect effect of frequency on the association between coping motives and cannabis-

related negative consequences were [-0.016, 0.015], which did overlap -0.006 and 0.006. 

Therefore, non-inferiority was established.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 
 

Figure 1 

Note. Final model of the mediating effect.  
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Table 15 

Path Analysis of Direct and Indirect Effects 

Path b estimates SE (b) p-values      BCI RR        RRCI 

Cons on Fre -0.019 0.145 0.893 [-0.038, 0.034] 0.98 [0.962, 1.034] 

Cons on SD 0.245 0.122 0.046 [0.030, 0.195] * 1.27 [1.03, 1.215] 

Cons on Cop 0.376 0.136 0.006 [0.025, 0.139] * 1.45 [1.025, 1.149] 

SD on Cop 0.186 0.106 0.078 [-0.013, 0.232]   

Fre on Cop 0.161 0.079 0.052 [-0.110, 0.790]   

    
   

  b estimates SE (b) P-values           BCI           

Ind Eff 1 0.039 0.032 0.217 [-0.005, 0.034]   

Ind Eff 2 -0.003 0.020 0.892 [-0.016, 0.015]   

    
   

Note: Frequency = Cannabis use frequency; Cons = Cannabis-related negative consequences; 
Standard Dose = Number of standard doses used; Coping = Coping Motives; Indirect Effect 1 = 
Cannabis-related negative consequences IND number of standard doses used coping; Indirect 
Effect 2 = Cannabis-related negative consequences IND cannabis use frequency coping; SE = 
standard error. 
 
 

Conformity Motives Model.  

Direct Effects. In the conformity motives model (see figure 2), standard dose significantly 

predicted cannabis-related negative consequences (b=0.09, SE=0.05, p=0.046, CI=[0.073, 

0.610]), such that a one-unit increase in number of standard doses was expected to increase 

cannabis-related negative consequences by a factor of 1.1 (10%). All other direct effects were 

not significant.  

Indirect Effects. Examination of the Sobel test and Bayes estimator revealed that all 

indirect effects were not significant.  

Non-Inferiority tests. The bounds of confidence intervals for the association between 

conformity motives and cannabis use frequency were [-0.434, 0.053] which overlapped -1 and 1. 

Therefore, non-inferiority was established. The range of confidence intervals for the association 

between cannabis use frequency and cannabis-related consequences was [0.96, 1.043], which 
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overlapped 0.967 and 1.033. Therefore, non-inferiority was established. The bounds of 

confidence intervals for the indirect effect of frequency on the association between conformity 

motives and cannabis-related negative consequences were [-0.348, 0.728], which overlapped -

0.001 and 0.001. Therefore, non-inferiority was established.  

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

Figure 2 

Note. Final model of the mediating effect.  
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Table 16 

Path Analysis of Direct and Indirect Effects 

Path b estimates SE (b) p-values           BCI RR        RRCI 

Cons on Fre 0.054 0.148 0.717 [-0.040, 0.043] 1.05 [0.960, 1.043] 

Cons on SD 0.260 0.139 0.046 [0.026, 0.207] * 1.29 [1.026, 1.229] 

Cons on Conf 0.231 0.138 0.094 [-0.008, 0.238] 1.25 [0.992, 1.268] 

SD on Conf -0.098 0.100 0.325 [-.285, 0.106]   

Fre on Conf -0.235 0.134 0.080 [-0.434, 0.053]   

    
   

  b estimates SE (b) P-values           BCI         

Ind Eff 1 -0.022 0.025 0.386 [-0.812, 0.417]   

Ind Eff 2 -0.011 0.032 0.730 [-0.348, 0.728]   

    
   

Note: Fre = Cannabis use frequency; Cons = Cannabis-related negative consequences; SD = 
Number of standard doses used; Conf = Conformity Motives; Ind Eff 1 = Cannabis-related 
negative consequences IND number of standard doses used conformity; Ind Eff 2 = Cannabis-
related negative consequences IND cannabis use frequency conformity; SE = standard error. 
 

 

Social Motives Model.  

 

Direct Effects. In the social motives model (see figure 3), social motives significantly 

positively predicted cannabis-related negative consequences (b=0.36, SE=0.13, p=0.007, 

CI=[0.004, 0.136]) such that a one-unit increase in standard doses was expected to increase 

cannabis-related negative consequences by a factor of 1.43. (43%). Also, social motives 

significantly positively predicted number of standard doses (b=0.3, SE=0.097, p=0.002, 

CI=[00.041, 0.252]) such that a one-unit increase in sense social motives was expected to 

increase the number of standard doses by a factor of 1.349 (35%). All other direct effects were 

not significant.  

Indirect Effects. Examination of the Sobel test and Bayes estimator revealed that all 

indirect effects were not significant.  

Non-Inferiority tests. The bounds of confidence intervals for the association between 
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social motives and cannabis use frequency were [-0.155, 1.519] which overlapped -1 and 1. 

Therefore, non-inferiority was established. The range of confidence intervals for the association 

between cannabis use frequency and cannabis-related consequences were [0.981, 1.036], which 

overlapped 0.967 and 1.033. Therefore, non-inferiority was established. The bounds of 

confidence intervals for the indirect effect of frequency on the association between social 

motives and cannabis-related negative consequences were [-0.006, 0.011], which overlapped -

0.001 and 0.001. Therefore, non-inferiority was established.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 
Figure 3 

Note. Final model of the mediating effect.  
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Table 17 

Path Analysis of Direct and Indirect Effects 

Path b estimates SE (b) p-values           BCI RR         RRCI 

Cons on Fre 0.070 0.146 0.632 [-0.019, 0.036] 1.07 [0.981, 1.036] 

Cons on SD 0.146 0.137 0.286 [-0.091, 0.179] 1.15 [0.913, 1.196 

Cons on Soc 0.358 0.133 0.007 [0.004, 0.136] * 1.43 [1.004, 1.145] 

SD on Soc 0.300 0.097 0.002 [0.041, 0.252 *]   

Fre on Soc 0.090 0.096 0.352 [-0.155, 0.519]   

    
   

  b estimates SE (b) P-values           BCI   

Ind Eff 1 0.038 0.039 0.331 [-0.019, 0.026]   

Ind Eff 2 0.005 0.014 0.697 [-0.006, 0.011]   

    
   

Note: Fre = Cannabis use frequency; Cons = Cannabis-related negative consequences; SD = 
Number of standard doses used; Soc = Social Motives; Ind Eff 1 = Cannabis-related negative 
consequences IND number of standard doses used Social; Ind Eff 2 = Cannabis-related negative 
consequences IND cannabis use frequency Social; SE = standard error. 
 

 
Enhancement Motives Model. 

 

Direct Effects. In the enhancement motives model (see figure 4), enhancement motives 

significantly positively predicted cannabis-related negative consequences (b=0.41, SE=0.16, 

p=0.012, CI=[0.125, 0.766]), such that a one-unit increase in enhancement motives was expected 

to increase cannabis-related negative consequences by a factor of 1.5 (50%). Enhancement 

motives significantly positively predicted number of standard doses consumed (b=0.2, SE=0.1, 

p=0.014, CI=[-0.042, 0.425]). All other direct effects were not significant.  

Indirect Effects. Examination of the Sobel test and Bayes estimator revealed that all 

indirect effects were not significant.  

Non-Inferiority tests. The bounds of confidence intervals for the association between 

enhancement motives and cannabis use frequency were [-0.211, 0.383], which overlapped -1 and 

1. Therefore, non-inferiority was established. The range of confidence intervals for the 
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association between cannabis use frequency and cannabis-related consequences were [0.973, 

1.034], which were not within 0.967 and 1.033. Therefore, non-inferiority was established.  The 

bounds of confidence intervals for the indirect effect of frequency on the association between 

enhancement motives and cannabis-related negative consequences were [-0.006, 0.004], which 

overlapped -0.004 and 0.004. Therefore, non-inferiority was established.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 
 

Figure 4 

Note. Final model of the mediating effect. 
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Table 18 

Path Analysis of Direct and Indirect Effects 

Path b estimates SE (b) p-values           BCI RR             RRCI 

Cons on Fre 0.052 0.147 0.722 [-0.027, 0.034] 1.05    [0.973, 1.034] 

Cons on SD 0.141 0.139 0.311 [-0.074, 0.139] 1.15    [0.928, 1.149] 

Cons on Enha 0.406 0.161 0.012 [0.014, 0.091] * 1.50    [1.014, 1.095 

SD on Enha 0.222 0.108 0.041 [-0.012, 0.163]  

Fre on Enha 0.064 0.109 0.560 [-0.211, 0.383]      

    
  

  b estimates SE (b) 

P-

values 

          BCI  

Ind Eff 1 0.004 0.005 0.400 [-0.007, 0.014]  

Ind Eff 2 0.000 0.001 0.775 [-0.006, 0.004]  

    
  

Note: Fre = Cannabis use frequency; Cons = Cannabis-related negative consequences; SD = 
Number of standard doses used; Enha = Enhancement Motives; Ind Eff 1 = Cannabis-related 
negative consequences IND number of standard doses used Enhancement; Ind Eff 2 = Cannabis-
related negative consequences IND cannabis use frequency Enhancement SE = standard error.  
 
 

Expansion Motives Model.  

Direct Effects. In the expansion motives model (see figure 5), all direct effects were 

nonsignificant.  

Indirect Effects. Examination of the Sobel test and Bayes estimator revealed that all 

indirect effects were not significant.  

Non-Inferiority tests. The bounds of confidence intervals for the association between 

expansion motives and cannabis use frequency were [-0.429, 0.249], which overlapped -1 and 1. 

Therefore, non-inferiority was established. The range of confidence intervals for the association 

between cannabis use frequency and cannabis-related consequences were [0.977, 1.043], which 

overlapped 0.967 and 1.033. Therefore, non-inferiority was established. The bounds of 

confidence intervals for the indirect effect of frequency on the association between expansion 
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motives and cannabis-related negative consequences were [-0.047, 0.037], which overlapped -

0.004 and 0.004. Therefore, non-inferiority was established.  

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
Figure 5 

Note. Final model of the mediating effect.  
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Table 19 

Path Analysis of Direct and Indirect Effects 

Path b estimates SE (b) p-values          BCI  RR        RRCI 

Cons on Fre 0.077 0.151 0.612 [-0.023, 0.043] 1.08 [0.977, 1.043] 

Cons on SD 0.230 0.140 0.100 [-0.053, 0.183] 1.25 [0.948, 1.200] 

Cons on Expa 0.238 0.141 0.090 [-0.002, 0.081] 1.26 [0.998, 1.084] 

SD on Expa 0.183 0.117 0.117 [-0.019, 0.168]   

Fre on Expa -0.019 0.121 0.875 [-0.429, 0.249]   

    
   

  b estimates SE (b) P-values         BCI           

Ind Eff 1 0.036 0.031 0.251 [-0.017, 0.120]   

Ind Eff 2 -0.001 0.008 0.876 [-0.047, 0.037]   

    
   

Note: Fre = Cannabis use frequency; Cons = Cannabis-related negative consequences; SD = 
Number of standard doses used; Expa = Expansion Motives; Ind Eff 1 = Cannabis-related 
negative consequences IND number of standard doses used Expansion; Ind Eff 2 = Cannabis-
related negative consequences IND cannabis use frequency Expansion; SE = standard error. 
 
 

Summary of Results 

Isolated direct effects:  

In the isolated direct paths models, the only cannabis use motive to significantly predict 

cannabis use frequency was social motives, while the only cannabis use motive to significantly 

predict number of standard doses used was social motives. Coping motives, conformity motives, 

social motives, enhancement motives expansion motives, cannabis use frequency, and number of 

standard doses used were significantly associated with consequences.  

Single mediation frequency models:  

In all five single mediation models testing if cannabis use frequency mediated the 

association between cannabis use motives and cannabis-related negative consequences, all the B-

paths and C-paths were significant, and all the A-paths were not significant. That is, in all five 
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models, cannabis-related negative consequences was significantly associated with both cannabis 

use frequency and each cannabis use motive.  

Single mediation standard dose models:  

In all five single mediation models testing if number of standard doses used mediated the 

association between cannabis use motives and cannabis-related negative consequences, all C-

paths were significant, all the B-paths were not significant. That is, each motive significantly 

predicted cannabis-related negatives, and number of standard doses used did not predict 

consequences in any of the models. Social motives and expansion motives significantly predicted 

number of standard doses, while coping, enhancement, and conformity models.  

Parallel mediation models:  

Coping, social, and enhancement motives were significantly associated with cannabis-

related negative consequences while conformity and expansion motives were not. Cannabis use 

frequency was not associated with any of the motives or consequences in any of the models. 

Social models were significantly associated with number of standard doses used while all other 

motives were not. Number of standard doses used were significant in the coping and conformity 

models, and not in social, expansion, and enhancement models.  

 

 

 

 

 

 

 



    

   47 

Discussion 

 
 
 

To accurately assess the impacts of cannabis use, measures must assess the amount of 

THC ingested (Volkow & Weiss, 2020). Current methods of measuring cannabis use fail to 

assess the amount of THC individuals ingest. Cannabis use is most commonly assessed by 

measures of use frequency. Frequency measures are particularly problematic in that they do not 

account for variability in quantity and potency of cannabis products used. The National Institutes 

of Health published a notice of information regarding the establishment of a standard unit of 

THC to be used in research (Freeman & Lorenzetti, 2020). To address this notice, the current 

study examined if associations would differ when using number of standard doses as a measure 

of cannabis use compared to cannabis use frequency.  

Isolated direct effects of the frequency model A-Paths indicated that coping, social, 

enhancement, and expansion motives were significantly positively associated with cannabis use 

frequency, which was consistent with prior literature. Conformity motives were also significantly 

associated with cannabis use frequency, which was inconsistent with prior research, as most 

prior studies have found the association to be insignificant (Bresin & Mekawi, 2019). Isolated 

direct effects also indicated that while social motives were associated with number of standard 

doses used, coping, conformity, enhancement, and expansion motives were not.  

Isolated direct effects of A-Paths indicated that both number of standard doses used and 

cannabis use frequency were significantly associated with cannabis-related negative 

consequences.  
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While prior research has reliably shown that coping, enhancement, and social motives are 

predictive of consequences, the current study showed that all cannabis use motives predicted 

cannabis-related consequences when not controlling for other variables.  

In all 5 models testing if frequency mediates the association between motives and 

consequences, all 5 cannabis use motives were significantly associated with cannabis-related 

negative consequences, and frequency predicted consequences, while the association between all 

5 motives and cannabis use frequency was insignificant. In all 5 models testing if number of 

standard doses mediates the association between motives and consequences, all 5 cannabis use 

motives predicted cannabis-related negative consequences, the associations between expansion 

and social motives and number of standard doses used were significant, while all other paths 

were not significant.  

In the parallel mediation models, social motives significantly positively predicted number 

of standard doses consumed, and number of standard doses consumed significantly positively 

predicted cannabis-related negative consequences in two of the five models tested. Conversely, 

cannabis use frequency was not significantly associated with any study variables in any of the 

parallel models. Further, one unit increases in number of standard doses ingested predicted 

significantly larger increases in cannabis-related negative consequences than did one unit 

increases in cannabis use frequency. This finding suggests that various cannabis related variables 

may be associated with number of standard doses differently than cannabis use frequency. 

Therefore, measures of cannabis use frequency are limited in the extent to which they represent 

the ingestion of THC.  

Number of standard doses used was not significantly associated with cannabis-related 

negative consequences in the single mediation model but was in two of the parallel mediation 
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models. This suggests that number of standard doses may only predict cannabis-related negative 

consequences when controlling for frequency. That is, adding frequency to the model may have 

decreased measurement error as a result of frequency accounting for some variance in 

consequences that number of standard doses used did not. Moreover, the finding that number of 

standard doses used predicted consequences while frequency of use did not suggest that number 

of standard doses used accounts for variance in consequences that frequency does not.  

The current study used a sample of participants that used frequently, which in turn 

resulted in a ceiling effect in the frequency of use measure. This suggests that in populations that 

use frequently, number of standard doses should be used as a measure of cannabis use to identify 

associations between cannabis use and other related variables. This finding is of particular 

importance, as heavy use has been associated with a higher rate of negative outcomes.  

The significant associations between number of standard doses used and cannabis-related 

negative consequences in the isolated direct effect model and two parallel mediation models 

have several implications. Firstly this association supports the notion that cannabis-related 

negative consequences result from ingesting cannabis (National Academies of Sciences, 

Engineering, and Medicine, 2017). More specifically, that the psychoactive components of 

cannabis cause individuals to have negative and unwanted experiences.  

Prior research has established that cannabis use frequency positively predicts cannabis-

related negative consequences (Pearson, 2019). One implication of this prior research is that 

cannabis use frequency is a viable target of interventions aimed at decreasing cannabis-related 

negative consequences (Bresin & Mekawi, 2019). The current study suggests that number of 

standard doses ingested may also be an effective target of cannabis related interventions.   
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Researchers have suggested that cannabis products should include information regarding 

the number of standard doses they contain, and that doing so would help consumers experience 

few consequences (Freeman & Lorenzetti, 2020). This study showed that number of standard 

doses predicts consequences, which supports the notion that selling products that report the 

number of standard doses may help individual’s evade cannabis-related negative consequences. 

That is, the current findings include information that may help individuals evade cannabis-

related negative consequences.  

While the associations between number of standard doses used and consequences 

suggests some implications regarding how use explains consequences, the insignificance of 

indirect effects indicate that cannabis use doesn’t explain the association between motives and 

consequences. Therefore, implications of the current study echo that of Pearson (2019) and 

Prince et al. (2018) in that these findings warrant research examining other indicators of 

consequences not including use.  

Null Hypotheses Rejected. Results supported my hypotheses that coping, social, and 

enhancement motives would positively predict cannabis-related negative consequences. Results 

were consistent with prior literature on the relation between coping, social, and enhancement 

motives and cannabis-related negative consequences and confirmed prior findings (Bresin & 

Mekawi, 2019; Cooper et al., 2016; Buckner et al., 2007). This finding adds to the literature in 

that it indicates that the associations between coping, social, and enhancement motives and 

cannabis-related negative consequences do not differ among heavy users as compared to other 

populations (Cooper et al., 2016).  

 Results supported the hypothesis that cannabis use frequency and number of standard 

doses consumed would differ in the ways they are associated with cannabis use motives and 



    

   51 

cannabis-related negative consequences. Specifically, number of standard doses was associated 

with cannabis use motives in three of the five models, and cannabis-related consequences in two 

of the five models. Conversely, cannabis use frequency was not associated with cannabis use 

motives or cannabis-related consequences in any of the models. One potential explanation of this 

finding is that number of standard doses ingested assesses potency and quantity as well as 

frequency of use. Results supported my hypotheses that cannabis use frequency would not be 

significantly associated with cannabis use motives or cannabis-related consequences, cannabis 

use frequency would not mediate the relation between cannabis use motives and cannabis-related 

negative consequences, and that cannabis use frequency would not mediate the associations 

between cannabis use motives and cannabis-related negative consequences. The way in which 

cannabis use frequency was measured may have contributed to this finding. That is, there was a 

ceiling effect for the cannabis use frequency variable. More specifically, a significant portion of 

participants endorsed using cannabis every day. Therefore, potential differences in frequency 

were undetected, as participants did not have the ability to endorse the number of times they used 

each day.  

 Rejected Hypotheses. Results did not support my hypotheses involving conformity and 

expansion motives positively predicting cannabis-related negative consequences. Results may be 

partially explained by the population sampled. That is, conformity and expansion motives may 

predict cannabis-related consequences among individuals who don’t use at high frequencies, but 

not among individuals who do use at high frequencies. These findings suggest that cannabis use 

frequency may moderate the relation between conformity and expansion motives and cannabis-

related negative consequences. That is, the relation between conformity and expansion motives 
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and cannabis-related negative consequences may be dependent upon how frequently individuals 

use.  

Results did not support my hypothesis involving the positive relation between motives 

and cannabis-related negative consequences to be partially explained by the positive relation 

between motives and number of standard doses used, followed by the relation between standard 

dose and cannabis-related negative consequences. That is, number of standard doses did not 

mediate the relation between use motives and cannabis-related negative consequences. This 

finding suggests that cannabis use motives do not predict cannabis-related consequences via 

number of standard doses ingested.  

Limitations and future directions. Limitations of the current study suggest potential 

directions for future research. One limitation of the current study is that findings may not be 

generalizable to individuals who are not heavy users. Further, the current study was conducted 

using cross sectional data. Therefore, results are strictly correlational, and causation cannot be 

assumed. Another limitation is that results using the number of standard doses variable were only 

compared to results using cannabis use frequency, and no other measures of cannabis use like 

quantity and potency. Another limitation of the current study is its small sample size, which 

resulted in the analyses having low statistical power. Future studies may examine these 

associations using more diverse populations.  

 Number of standard doses was converted into a uniform distribution. Therefore, the 

measure of THC use utilized in this study might have been weak in its ability to identify 

associations between number of standard doses and other related variables.  

 Another limitation of the current study is the way in which non-inferiority was 

established for indirect effects. Non-inferiority od indirect effects was reliant on effect size. The 
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way in which I established effect size for indirect effects was novel, and therefore has not been 

validated by other researchers. Limitations in the way I examined effect size of indirect effects 

are currently unknown.  

Conclusions. The current findings support the use of standard dose in cannabis research 

as an estimate of cannabis use. Results suggest that relations between cannabis use frequency or 

standard doses have with motives and cannabis-related consequences differ in significant ways 

and that, when measured in standard dose or cannabis use frequency, cannabis use is not a 

significant mediator of the relation between motives and consequences. 
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