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Abstract

Background—Increasing rates of cannabis use among emerging adults is a growing public
health problem. Intensive longitudinal data can provide information on proximal motives for
cannabis use, which can inform interventions to reduce use among emerging adults.

Method—As part of a larger longitudinal study, patients aged 18-25 years (A=95) recruited from
an urban Emergency Department completed daily text message assessments of risk behaviors for
28 days, including daily cannabis quantity and motives. Using a mixed effects linear regression
model, we examined the relationships between daily quantity of cannabis consumed and motives
(i.e., enhancement, social, conformity, coping, and expansion).

Results—Participants were, on average, 22.0 years old (SD=2.2); 48.4% were male, 45.3% were
African American, and 56.8% received public assistance. Results from the multi-level analysis
(clustering day within individual), controlling for gender, race, and receipt of public assistance,
indicated daily use of cannabis use for enhancement ($=.27), coping (f=.15), and/or social
motives (B=.34) was significantly associated with higher quantities of daily cannabis use; whereas
expansion and conformity motives were not.

Correspondence concerning this article should be addressed to: Erin E. Bonar, University of Michigan Addiction Center, Department
of Psychiatry, The University of Michigan, 4250 Plymouth Road, Ann Arbor, M1 48109, erinbona@med.umich.edu, Tele:
734-764-7936, Fax: 734-764-7932.
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Conclusions—Daily data show that emerging adults who use cannabis for enhancement, social,
and coping motives reported using greater quantities of cannabis. Future research should examine
more comprehensive cannabis motives (e.g., boredom, social anxiety, sleep) and test tailored
interventions focusing on alternative cognitive/behavioral strategies to address cannabis motives.
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1. Introduction

Cannabis is the most frequently used substance of abuse other than alcohol and tobacco
(Center for Behavioral Health Statistics and Quality, 2016). Cannabis is associated with
many individual and public health consequences (Silins et al., 2014; Volkow et al., 2016).
Recent U.S. state legislation has increased legal access to cannabis, shifting the national
context surrounding cannabis use. Daily consumption and perceived approval of cannabis
use are increasing while perceived risk is decreasing, particularly among young people
(Azofeifa et al., 2016; Johnston et al., 2016). Emerging adults (usually ages 18-25 years)
comprise the age group with the highest lifetime (46.9%), past-year (13.6%), and past-
month (8.4%) prevalence of cannabis use (Center for Behavioral Health Statistics and
Quality, 2016) and cannabis use disorders (Hasin et al., 2015). Emerging adults in urban
areas are of particular concern given that urban versus rural areas have a higher prevalence
of cannabis use and cannabis use disorders (Hasin et al., 2015). To inform policy and
interventions, we need a deeper understanding of the determinants of cannabis use among
emerging adults. Individual data captured daily or at the event-level can provide needed
detail on proximal factors influencing cannabis use. Such data may prove useful in
developing personalized, tailored, and/or just-in-time adaptive interventions (Nahum-Shani
et al., 2016) to reduce cannabis consumption and negative consequences.

Although many factors across levels of social ecology influence substance use (Abadi et al.,
2011; Keyes et al., 2011, Sallis et al., 2008; Tang and Orwin, 2009), motives (i.e., reasons
for use) are an important individual-level characteristic because they are related to negative
consequences (Blevins et al., 2016b; Lee et al., 2009), including developing cannabis use
disorders (Benschop et al., 2015; Schlossarek et al., 2016). Motives may change as a result
of cannabis interventions; in prior work, reductions in motives (particularly coping-related
motives) predicted post-intervention reductions in consumption and consequences (Blevins
et al., 2016a), underscoring the need to examine how cannabis-related motives affect
consumption. Models of cannabis use motives were originally adapted from models of
alcohol motives (Cooper, 1994; Cooper et al., 1995), and were characterized in five
domains: enhancement (e.g., enjoyment), coping (e.g., reducing negative affect), social (e.qg.,
making a social event more enjoyable), expansion (e.g., altering perceptual awareness), or
conformity (e.g., fitting in) (Simons et al., 1998). Researchers later expanded cannabis
motives to include others such as relaxation, social anxiety, and sleep (Lee et al., 2009; Lee
etal., 2007).

Drug Alcohol Depend. Author manuscript; available in PMC 2018 September 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Bonar et al.

Page 3

In cross-sectional data, young people’s motives for cannabis use are associated with
cannabis consumption, severity, and consequences, and other psychosocial outcomes
(Benschop et al., 2015; Bonn-Miller et al., 2014; Bonn-Miller and Zvolensky, 2009a; Bonn-
Miller and Zvolensky, 2009b; Bravo et al., 2017; Farris et al., 2016; Simons et al., 1998;
Zvolensky et al., 2007). Among young adults, when adjusting for gender, age of cannabis
initiation, and other substance use, greater enhancement and social motives positively
correlated with recent cannabis use while conformity was negatively related to consumption
(Zvolensky et al., 2007). In this same sample, higher coping motives were related to lower
positive affect and higher negative affect, anxiety sensitivity, anxious arousal, and depression
symptoms. Other motives were less consistently associated with outcomes: enhancement
was positively associated with positive affect and negatively associated with anxious arousal
and depression symptoms, whereas conformity was positively correlated with negative
affect, and no relationships were observed for expansion or social motives. Among college
students who used cannabis at least once in the previous month, social, coping, expansion,
and enhancement motives positively correlated with frequency of cannabis use over the
month, whereas conformity was non-significant (Bravo et al., 2017). Using the expanded
motives list among high school students using cannabis regularly, coping motives were
positively related to externalizing (Blevins et al., 2016b) and higher coping, alcohol-related,
and availability motives, along with lower celebration motives were associated with stronger
internalizing (Blevins et al., 2016b). Among Dutch young adults using cannabis regularly,
motives regarding routine use (i.e., boredom, habit) and coping were related to cannabis
dependence (Benschop et al., 2015). Data from other young adults found that those meeting
criteria for cannabis dependence had higher levels of all five original motives dimensions
than those not meeting criteria (Bonn-Miller and Zvolensky, 2009b).

Although cannabis use motives are generally correlated with consumption and other
outcomes in cross-sectional research, motives are conceptualized as situational reasons for
use that are expected to vary across time and contexts (Cooper, 1994). For example, event-
level research demonstrated that perceived motivation for cannabis use can differ when
measured just before and after consumption (Shrier and Scherer, 2014). Further, among high
school students, motives for use changed across the course of a multi-session intervention,
and such changes were predictive of treatment outcomes for up to 15 months, but were not
measured at the daily level (Blevins et al., 2016a).

Because of their changing nature, motives may be more accurately captured with event or
daily-level methods, but few researchers have evaluated specific acute associations between
motives and amount consumed consumption. For example, ecological momentary
assessment (EMA) data of young people’s cannabis use indicated that 86% of use events
involved enhancement, expansion, or social motives and 14% involved coping or conformity
motives, but these motives were not associated with more hits consumed (Shrier et al.,
2013). In a diverse community sample, primarily comprising college students, using EMASs
over two weeks, most cannabis use episodes involved enhancement motives (77.7%),
followed by coping (62.7%), expansion (22.8%), social (17.7%), and conformity (2.8%)
(Buckner et al., 2015). Together, these studies (Buckner et al., 2015; Shrier et al., 2013)
demonstrate that individuals can have multiple, simultaneous motives for acute cannabis use,
but relationships between motives and level of consumption within days or events are under-
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investigated. Further, EMA data also suggest that acute motives relate to other contextual
factors associated with cannabis use, such as withdrawal symptoms and negative affect
(Buckner et al., 2015). Given that previous EMA studies demonstrate relationships between
anxiety and cannabis craving and use, motives related to coping with negative affect may
play an important role in determining acute consumption, at least for some individuals
(Buckner et al., 2012; Buckner et al., 2011).

Although these previous studies provide a useful foundation for understanding daily motives
and cannabis use, in the present study, we begin to address gaps in the literature by
examining daily data collected via text messaging from a sample of emerging adults
recruited from an urban healthcare setting. Most literature examining cannabis motives has
focused on school samples, in particular college students, or medical cannabis patients, with
limited attention to urban populations with higher prevalence. Further, previous research has
often been cross-sectional in nature and lacks information on how motives influence
guantity consumed using more fine-grained longitudinal approaches. Specifically, we
examine daily relationships between perceived influence of five motive types and quantity of
cannabis consumed. We hypothesized that, in general, higher motives would be associated
with higher consumption at the daily level, but had no specific hypotheses about which
motives would be more strongly associated with daily consumption, because few researchers
have evaluated simultaneous relationships between motives and acute consumption at the
daily level.

2.1. Study Setting

From November 2014 through September 2015, we recruited emerging adults from the
Emergency Department (ED) at Hurley Medical Center, a Level-One trauma center in urban
Flint, Michigan. This mid-sized city has poverty and crime rates similar to other mid-size
rust belt cities (U.S. Census Bureau, 2015a, b, ¢, d, €). We recruited from the ED because
emerging adults attending EDs often have elevated rates of substance use and other risky
behaviors (Bonar et al., 2016; Cunningham et al., 2006; Walton et al., 2011; Wilson and
Klein, 2000). The Institutional Review Boards at both Hurley Medical Center and the
University of Michigan approved the research, and a Certificate of Confidentiality was
obtained from the National Institutes of Health.

2.2. Participants

Patients ages 18-25 years attending the ED were eligible for screening for a longitudinal 28-
day survey study of substance use and sexual behaviors. We excluded patients from
screening based on these criteria: insufficient cognition or physical/medical state that would
preclude ability to provide informed consent, presenting for care involving intensive ED-
based social work intervention (e.g., suicidality, acute sexual assault), having a live-in
partner already participating in the study, significant hearing/visual impairment, illiteracy
and/or inability to communicate in English, or enrolled in another longitudinal study.
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Because the longitudinal study focused on substance use and sexual risk, participants were
eligible for enrollment if they reported: illicit drug use/non-medical use of prescription drugs
in the previous 4 weeks, sexual intercourse without a condom during the past 4 weeks, and
having a cell phone with ability to text message (see Measures). After approaching 726
patients for screening, we screened 586 (80.7%) with 139 eligible (23.7%) for enroliment. A
total of 111 participants enrolled (79.9%) and 106 completed at least one daily survey; 95
reported cannabis use on at least one daily survey (M=68.7%, SD=27.3% surveys
completed) and are included in the analyses presented here. They were 48.4% male, 45.3%
African American (39.0% European American and 15.8% other identity), and their mean
age was 22.0 years (SD=2.2). Most (56.8%) received public assistance. Based on chart
reviews, participants were categorized as visiting the ED for medical/psychiatric reasons
(82.1%) or injury-related reasons (17.9%). Table 1 shows further demographic
characteristics.

2.3. Design and Procedures

We recruited participants to complete baseline measures, 28 days of daily text message
surveys, and an assessment at the conclusion of the daily surveys. The full protocol and
procedures were previously described (Bonar et al., in press; Bonar et al., in press). Research
assistants (RASs) recruited during days and evenings, using medical records to identify
potential participants. Interested participants provided consent and received a gift valuing
$1.00 for self-administering a computerized eligibility survey. RAs obtained a second
written consent from eligible participants who then completed baseline measures, a urine
drug screening (UDS), and orientation to the text message surveys. We provided $20 cash
for the baseline assessment, $5 for the UDS, and a $10 credit card gift card to offset the cost
of text messaging surveys.

For the 28 days following baseline, participants were automatically texted at 10:00 a.m.
prompting the daily survey, with questions texted sequentially after participants replied
“START”. They had until midnight to complete each day’s questions that assessed drug use
and sexual behaviors for the previous day (Bonar et al., in press). On days when a participant
did not report a target behavior (e.g., cannabis use) the survey branched to avoid sending
related questions, instead sending an equal number of items querying other activities. Out of
3,108 possible surveys, we administered 19 by phone when participants had technical
problems. Weekly, we added survey payments ($2 per survey; $5 bonus for each week they
completed 6 out of 7 surveys) to participants’ gift cards. After the 28-day period, we invited
participants to complete a final assessment mirroring the baseline assessment ($25 cash
compensation, $5 for UDS). At the final assessment, most participants in the present analytic
sample (76.1% of NV =84 responding) self-reported that text message surveys took less than
15 minutes to complete; time stamps were not reliable indicators because participants could
respond to survey questions throughout the day (from 10am-12am). Participants who were
compliant with all study procedures, from baseline through the final assessment could earn
the equivalent of $142. The present analyses focus on data from the baseline enrollment and
longitudinal daily surveys.
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2.4. Measures

2.4.1. Eligibility criteria—At screening, we assessed drug use eligibility with items
modified from the Substance Abuse Outcomes Module (SAOM; Smith et al., 1996; Smith et
al., 2006) and the NIDA-Modified Alcohol Smoking and Substance Involvement Screening
Test (ASSIST) version 2.0 (Humeniuk et al., 2008; WHO ASSIST Working Group, 2002).
Participants indicated the number of days (0 to 28) in the past 4 weeks that they used:
cannabis, cocaine/crack, street opioids, hallucinogens, inhalants, and methamphetamines.
They reported the number of days of non-medical use of prescription sedatives, opioids, and
stimulants. Participants reported lifetime sexual activity (Centers for Disease Control and
Prevention (CDC), 2012), then the number of past 4-week main and/or casual partners and
condom use with each partner type on items adapted from Monitoring the Future (Johnston
et al., 2010b). For the cell-phone eligibility criterion, participants were asked (yes/no) if they
had a cell phone and, if so, whether the phone had text messaging (Ranney et al., 2013).

2.4.2. Sample Demographics—For screening and baseline surveys we used items
adapted from national studies and prior research (Cunningham et al., 2014; Harris, 2009;
Johnston et al., 2010a; Smith et al., 1996; United States Department of Health and Human
Services et al., 2008) to characterize participants’ demographics.

2.4.3. Baseline Timeline Follow-back (TLFB)—For the day of the ED visit and 28
days prior RAs administered a TLFB to assess substance use and sexual behaviors (Scott-
Sheldon et al., 2010; Weinhardt et al., 1998). To assess daily cannabis quantity, we showed
participants images depicting 0.5 grams of cannabis in joint and loose form to assist in
estimating daily consumption (Collins et al., 2014). For analyses, we coded cannabis
quantity on TLFB use days as follows: <1 joint (<0.5g) = 1 (representing any use, but not
finishing a joint), 1 joint (0.5g) = 2, between 1 and 2 joints (between 0.5g and 1 g) = 3, 2
joints (1g) = 4, 3 joints (1.5g) = 5, and, so on, increasing in increments of 0.5 g/1 joint.
During the TLFB, we asked about cannabis use and acquisition (e.g., typical source, amount
purchased) (Collins et al., 2014). This TLFB interview helped train participants to estimate
total daily cannabis quantity on the text surveys using approximately 0.5g = 1 joint.

2.4.4. Daily text message surveys—Our present analyses focus on 7 daily items
assessing cannabis use and motives that were developed based on prior research, but adapted
them to fit the character count parameters of text messaging that apply on some mobile
phones. We queried daily cannabis frequency: “How many times did you use weed
YESTERDAY, separated by at least 1 hour in between each use? Reply with a number: 0—
24.” Those responding greater than 0 received items measuring quantity and motives. We
assessed quantity with the item, “How much WEED did you have YESTERDAY?”
Followed by response options: <0.5g (<1 joint), 0.5g (1 joint), 1g (2 joints), 1.5g (3 joints),
29 (4 joints), or 2.5g+ (5+ joints); coded 1 to 6, respectively, for analyses. To assist in
reporting quantity, we provided participants with handouts including the images of cannabis
used in the baseline TLFB. We assessed daily motives with items adapted from each
subscale of the Marijuana Motives Measure (Simons et al., 1998), specifically selecting
items with high factor loadings on each subscale and relevance to the study population. We
asked “Did you use weed yesterday...” followed by: TO ENJOY THE FEELING?
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(enhancement); TO AVOID FEELING LEFT OUT? (conformity); TO EXPAND YOUR
AWARENESS? (expansion); TO HELP YOU FEEL LESS DEPRESSED OR NERVOUS?
(coping); and TO MAKE A SOCIAL GATHERING MORE FUN? (social). Response
options were: “not at all,” “a little,” “somewhat,” or “a great deal,” coded 1 to 4, respectively
to assess strength, or relevance, of motives on a specific day.

2.5. Data analyses

3. Results

We calculated descriptive analyses (means, standard deviations, and proportions) to describe
sample characteristics. To explore the relationship between daily motives for cannabis use
and quantity consumed, we treated days as the unit of analysis and restricted focus to days
where cannabis use was reported. We calculated variance inflation factors for each predictor,
particularly due to concerns about the overlapping nature of some motives; none were larger
than 1.27, indicating minimal impact of collinearity. We treated quantity of use as the
outcome variable, and estimated the effects of enhancement, conformity, expansion, coping,
and social motives as predictors, while controlling for indicators of ethnicity (dichotomized
to African American vs. Other), gender (male/female), and receipt of public assistance
(yes/no; as a proxy for socio-economic status) due to the higher rates of cannabis use among
African Americans, men, and lower SES groups (Lanza et al., 2015; Redonnet et al., 2012).
We only included cannabis use days (A=1,049) on which complete data for all independent
variables were provided; thus missing data was not imputed for the primary analysis,
consistent with prior studies (Buckner et al., 2015; Shrier and Scherer, 2014). To account for
intra-class correlations arising from the nesting of days within individual, we used linear
random effects regression models to estimate covariate effects, fit using the R (version 3.2.3)
package /me4 (Bates et al., 2014). We used a single random intercept by individual to model
intra-class correlations arising from stable within-individual characteristics. Although the
outcome variable is discrete (a 6-point scale), all models presented showed excellent residual
diagnostics, indicating approximately normal errors. Although with adequate sample sizes
(as in this sample), the importance of the normal errors on the resulting inference about the
regression coefficients has been shown to be minimal (Lumley et al., 2002).

3.1. Baseline cannabis use

Descriptive TLFB data indicated that participants used cannabis on M=17.3 days (SD=10.6)
of the 28 days preceding baseline. On use days, average quantity consumed was between 1.5
(coded 5) and 2.0g (coded 6; M=5.8, SD=6.4). Most participants (63.4%) reported blunts as
their most frequent use method. There were a variety of purchasing patterns; the largest
portion of participants reported purchasing 2—6 times per week (28.0%) and only 1 to 2
joints at a time (35.5%). Participants most often obtained cannabis from a known dealer
(36.6%) or a friend/roommate (30.1%); 8.4% reported having a medical cannabis card. See
Table 1 for additional details.

3.2. Daily reports of cannabis use

Participants reported using cannabis on 1,086 daily surveys (54.6% of 1,989 days
participants provided responses) during the 28-day period. They used an average 3.2 times
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per use day (SD=3.5); the mean for daily quantity of use was 3.4 (SD=1.7) on the 6-point
daily rating scale, reflecting between 1.0 grams and 1.5 grams (/A=1,075 days due to missing
responses), although the true mean may be higher because the upper response option was
2.5g+ (5+ joints)/ The breakdown for number of days participants reported different
quantities of use, average daily frequency, and daily motives are shown in Table 1;
enhancement was rated highest and conformity was rated lowest. Figure 1 displays the
average quantity consumed per cannabis use day with pointwise 95% confidence intervals;
which was not significantly time-varying (0=.32). Men (M=3.5, SD=1.8) and women
(M=3.3, SD=1.7) and African Americans (M=3.4, SD=1.7) and individuals of other ethnic
backgrounds (M=3.4, SD=1.8) did not significantly differ on mean daily quantity.
Participants receiving public assistance reported significantly lower quantity than those not
receiving public assistance (M=3.3, SD=1.7 vs. M=3.6, SD=1.7, p<.01), potentially
reflecting less access to funds for purchasing cannabis

3.3. Daily associations between motives and cannabis use

Univariate correlations between daily reports of motives and quantity were statistically
significant: enhancement (/=0.15, p<.001), conformity (s=0.09, p<.01), expansion (r=0.15,
p<.001), coping (+=0.09, p<.01), and social (+=0.25, p<.001). Table 2 displays results from
the multi-level linear regression analysis (clustering day within individual) including
standardized and unstandardized coefficients, controlling for gender, ethnicity, and receipt of
public assistance, (Model /£%=.50). Using cannabis for enhancement (3=0.27), coping
(p=0.15), and social motives (p=0.34) was significantly associated with higher quantities of
cannabis used within a given day. Notably, expansion (f= 0.08) and conformity motives (f=
-0.03) were not significantly associated with quantity. The estimated residual intra-class
correlation (i.e., within-individual correlations between repeated measurements) was 0.43.

4. Discussion

This study demonstrates same-day relationships between the strength of specific motives for
using cannabis and self-reported quantity consumed, among at-risk emerging adults. When
accounting for the strength and co-occurrence of multiple motives, on days when
participants reported greater enhancement, social, and/or coping motives they reported using
larger quantities of cannabis. Conformity and expansion motives were not associated with
daily quantity when controlling for these other factors, unlike in prior cross-sectional work
with other samples (Bravo et al., 2017; Zvolensky et al., 2007). However, similar to these
prior cross-sectional studies, we found positive relationships between social, enhancement,
and coping motives and quantity. Although these and other prior studies show higher
motives are positively associated with cannabis consumption, severity, and psychosocial
outcomes (e.g., anxiety, depression; not measured in the current analyses) at broader levels
of measurement (Benschop et al., 2015; Bonn-Miller and Zvolensky, 2009b; Schlossarek et
al., 2016; Simons et al., 1998; Zvolensky et al., 2007), this is one of the first studies to
examine acute same-day relationships between cannabis motives and quantity.

In comparing our daily data to other event-based work we note that Shrier and colleagues
previously found no significant relationships between positive (i.e., expansion, enhancement,
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and social) or negative (i.e., conformity and coping) motives and cannabis use at the event-
level when measuring quantity based on number of hits (Shrier et al., 2013). Of note, these
researchers asked participants their “main” reason for use and combined “positive” and
“negative” motives, whereas we asked about the strength of five separate motive constructs
simultaneously and measured total cannabis quantity throughout the day, as opposed to
number of hits which could be more difficult to recall. These methodological differences, in
addition to sample characteristics (e.g., Shrier and colleagues focused on adolescents, the
current sample included emerging adults), may help explain our different results. Our
findings are relatively consistent with work by Buckner and colleagues’ (2015) among
emerging adults. They reported that most cannabis use episodes involved enhancement and
coping motives, the most strongly endorsed motives by our participants, followed by social
and expansion motives. Conformity was rarely involved in cannabis use episodes in this
prior work and, similarly, we found conformity had the lowest daily ratings.

Our findings show small-to-medium associations between same-day motives and quantity of
cannabis use, thereby further supporting the need to address motives explicitly in cannabis
use interventions for young people. Tailoring interventions to identify alternative ways to
satisfy motives related to enhancement, social, and coping-related cannabis use could
enhance efficacy by reducing use, potentially preventing the associated negative
consequences. For example, individuals who use cannabis to cope may benefit from
psychosocial treatment or strategies to manage negative affective experiences. Individuals
with social and enhancement motives may benefit from strategies to help identify alternative
leisure activities, positive social supports, and/or refusal and harm reduction strategies to use
in social situations. Further, because previous research has shown that cannabis use motives
can change as a result of interventions (Blevins et al., 2016a), the presence of same-day
relationships in our data suggests more research is needed to develop interventions that help
individuals address their specific motives. Effective interventions may include face-to-face
sessions (Blevins et al., 2016a) that are supplemented with just-in-time or ecological
momentary interventions to send intervention prompts in contexts when these motivations
are increasingly acute to provide adaptive and immediate strategies (Shrier et al., 2014).

Limitations of our study include potential concerns about generalizability and
representativeness. Data were obtained from a larger study involving a clinical sample with
inclusion criteria based on drug use and sexual risk, thus results may not fully reflect those
of other emerging adults. While longitudinal data are a strength of this investigation,
participants’ reports may still be biased by retrospective recall for past-day cannabis use,
social desirability, or demand characteristics. Further, missing data for incomplete daily
surveys could potentially reflect different patterns of motives and cannabis use. No gold
standard measurement for quantity of cannabis consumption exists, although we trained
participants in a procedure to estimate their daily quantity of use, measuring quantity
remains a challenge in the field given varying potency and methods of administration (see
van der Pol et al., 2013). Estimates may be also complicated when individuals share joints or
blunts with others or are estimating consumption when intoxicated. Differences in baseline
daily cannabis quantity estimates determined via the interviewer-administered TLFB and
those obtained from self-report longitudinal text message daily surveys further highlight the
challenges in measuring cannabis quantity via multiple methods, but may also reflect
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changes in use patterns after baseline, assessment reactivity, or lack of daily survey reporting
on high consumption days. In addition, there may be possible ceiling effects in the daily
survey estimates given our highest response option was 2.5g+. However, there may be
strengths in our quantity measure; we conducted the adjusted model substituting daily
frequency as the dependent measure and found the same pattern of results; due to
problematic residual diagnostics in the daily frequency model, we feel more confident in the
use quantity model results. Future research using similar quantity-based items may benefit
from expanding the upper limit assessed, given that the highest response choice (2.5g+) was
chosen in about 1 in 5 daily reports of quantity. Finally, although we did not include a
method for assessing careless responding in our daily surveys, we note that the texting
system was set to only allow for valid responses (e.g., Y or N for yes/no responses, restricted
range for numeric responses), which could inhibit some careless responding.

Although our study begins to address a gap in the literature regarding daily-level cannabis
use, our data do not represent all possible motives for cannabis use. Because we were
mindful of participant burden in completing daily assessments, we chose to focus on the
five-factor model of cannabis motives. Future daily and event level research should
incorporate more expansive lists of motives (Lee et al., 2009), which could further inform
the tailoring of interventions. In addition, advancing technology (e.g., increasing use of
smartphones, mobile applications, passive data collection) may support more extensive
motives assessments and/or EMAs, particularly as the digital divide closes and more
individuals have access to such technologies (Anderson and Rainie, 2015). In particular,
emerging adults continue to represent a population where cannabis use reaches its peak.
Although many will not experience significant consequences of cannabis use or need for
treatment (Center for Behavioral Health Statistics and Quality, 2016), understanding
proximal factors influencing decisions to use cannabis may be a critical next step in harm
reduction focused cognitive-behavioral approaches to reduce use and prevent cannabis-
related consequences.
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Figurel.
Mean cannabis use quantity by survey day (range 1 to 28).

Note. Quantity was assessed using the following response options: <0.5g (<1 joint), 0.5g (1
joint), 1g (2 joints), 1.5g (3 joints), 2g (4 joints), or 2.5g+ (5+ joints); coded 1 to 6,
respectively, for analyses. The solid black line represents cross-sectional estimates at each
day, with point-wise confidence intervals in the gray shaded regions; the smooth curve
estimates generated by a generalized additive model, with corresponding point-wise 95%
Cls, are shown in dashed lines.
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Table 1

Descriptive and cannabis acquisition characteristics for A//=95 participants reporting cannabis use on daily
surveys

Sample Characteristics | M (SD) or % (n)
Age | 22.0(2.2)
Sex
Female 49 (51.6%)
Male 46 (48.4%)
Ethnicity
African American 43 (45.3%)
European American/Other 52 (54.7%)

Educational attainment
Less than HS education 26 (27.4%)
HS/GED or higher 69 (72.6%)

Currently in school
Yes 21 (22.1%)
No 74 (77.9%)

Marital status
Married/Engaged 17 (17.9%)
Single 77 (81.1%)

Currently receiving public assistance
Yes 54 (56.8%)
No 41 (43.2%)

Most frequent method of using cannabis?

Blunt 59 (63.4%)
Joint 18 (19.4%)
Bowl 13 (14.0%)
Bong 3 (3.2%)

How often purchased cannabis in past 28 days?

Not purchased 16 (18.3%)
1-3 times per month 22 (23.7%)
Once per week 15 (16.1%)
2—-6 times per week 26 (28.0%)
Daily 13 (14.0%)

Typical source of cannabis in past 28 days?
Known dealer 34 (36.6%)
Friend/roommate 28 (30.1%)
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Sample Characteristics

M (SD) or % (n)

Family member/spouse/partner 18 (19.4%)
Dispensary 9(9.7%)
Stranger/unknown dealer 3(3.2%)
Grows own 1(1.1%)
Typical quantity of cannabis obtained?
1-2 joints worth 33 (35.5%)
1/8 oz. 22 (23.7%)
1/4 oz. 18 (19.4%)
1/2 oz. 6 (6.5%)
1oz 5 (5.4%)
Other 9 (9.7%)
Ever trades goods/services for cannabis?
Yes 11 (11.8%)
No 82 (88.2%)

Been issued a medical cannabis card

| 8 (8.4%)

Mean cannabis use frequency per day of use on daily surveys | 3.20 (3.46)

Reported quantity of cannabis on daily survey use daysb
<0.5g (<1 joint)
0.5g (1 joint)
1g (2 joints)
1.5g (3 joints)
2g (4 joints)
2.5g+ (5+ joints)

192 (17.9%)
194 (18.0%)
225 (20.9%)
124 (11.5%)
144 (13.4%)
196 (18.2%)

Motives ratings across daily survey period®
Enhancement
Coping
Social
Expansion

Conformity

2.74 (1.15)
1.83 (1.06)
1.69 (1.01)
1.67 (0.99)
1.18 (0.55)

Page 17

aN:93 because these data were collected from the 93 people who had used cannabis in the 28 days prior to baseline, but 95 people are included in
analyses because they used cannabis during the daily survey period. Purchased quantities assessed (responses shown above) were on a different
scale than daily quantity to capture a range of purchasing behaviors.

sz 1,075 days reporting quantity

Ns on motives variables range from 1,052 to 1,067 days due to missing responses on some daily motives items.
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Table 2

Associations between daily cannabis use motives and quantity consumed

Predictors Adjusted effectsp (SE) | Adjusted effects Standardized g
Male (vs. Female) 0.29 (0.27) n/ad

African American (vs. Other) 0.19 (0.26) nfa

Receipt of Public Assistance (vs. no) -0.16 (0.28) n/a

Enhancement 0.27 (0.05) HAE 0.31

Coping 0.15 (0.05) HAA 0.16

Social 0.34 (0.06) el 0.34

Expansion 0.08 (0.06) 0.08

Conformity -0.04 (0.09) -0.02

***p<.001

a,. - . . . s .
Binary variables are were not standardized. The analytic sample size was N=1,049 days from 93 individuals because 37 daily reports were
excluded due to missing variables (A=11 days were missing responses on quantity of cannabis consumption, and A=19 to 34 responses were

missing across daily motive items).
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