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ABSTRACT
Background: Cannabis use and related problems are prevalent among Canadian emerging adults. 
Investigating risk factors for cannabis use and related problems, such as personality traits, is 
important for earlier risk mitigation in this vulnerable population. Anxiety sensitivity (AS) is associated 
with adverse cannabis outcomes in emerging adults, though the mechanisms driving this effect 
remain unclear. Theory linking AS to cannabis use and related problems through emotional (i.e., 
anxiety and/or depression) symptoms and negative reinforcement motivations for use (i.e., coping 
and conformity) required testing. Methods: N = 481 undergraduates completed online self-report 
measures. A chained indirect effects path analysis model was run with AS specified as the 
independent variable, cannabis-related problems and cannabis use frequency as correlated 
dependent variables, and emotional psychopathology and cannabis use motives as intermediate 
variables; bias-corrected bootstrapped 95% confidence intervals tested the presence/magnitude of 
indirect effects. Results: Consistent with hypotheses, AS was indirectly associated with both cannabis 
use frequency and cannabis-related problems through emotional psychopathology and, in turn, 
coping motives for cannabis use, with no evidence of a remaining direct pathway. Contrary to 
hypotheses, no indirect effects through conformity motives were observed. Conclusions: Results 
suggest that emerging adults higher in AS are at increased risk for more frequent and problematic 
cannabis use due to their increased propensity to use cannabis to cope with anxiety and/or 
depression, implicating both emotional symptoms and coping motives as potential targets for 
personality-matched cannabis use risk mitigation efforts.

Introduction

Emerging adulthood occurs between ages 18–29 years and is 
characterized by self-exploration, major life transitions, and 
increased risk for developing mental health challenges 
(Arnett et  al., 2014). Many emerging adults use cannabis: in 
2022, 50% of all 20-24-year-olds in Canada reported 
past-year cannabis use (Health Canada, 2022). Of these 
past-year cannabis-using emerging adults, 29% reported 
daily or almost daily use (Health Canada, 2022). These rates 
of use are concerning as cannabis use has been linked to 
emerging adults’ risks for developing cannabis-related prob-
lems such as cannabis use disorder (Hasin et  al., 2019; 
McGuckin et  al., 2021). Approximately 60.3% of those who 
used cannabis in the past three months reported at least one 
cannabis-related harm (i.e., social, health, legal, psychologi-
cal; Health Canada, 2021). While not all emerging adults 

will experience harms from their cannabis use, it is import-
ant to understand the psychological mechanisms driving 
adverse cannabis use outcomes in this population. This 
knowledge may inform education for emerging adults on 
less risky cannabis use and interventions designed specifi-
cally for mitigating emerging adults’ vulnerability for devel-
oping cannabis-related problems.

Certain personality traits have been associated with risky 
substance use in general and risky cannabis use and related 
harms in particular (Comeau et  al., 2001; Conrod et  al., 
2000; Hecimovic et  al., 2014). The four-factor personality 
vulnerability model for risky substance use describes two 
externalizing traits (e.g., impulsivity and sensation seeking) 
and two internalizing traits (e.g., hopelessness and anxiety 
sensitivity [AS]) that place emerging adults at risk for more 
frequent and/or problematic substance use (Castellanos-Ryan 
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& Conrod, 2012; Conrod et  al., 2000). Among these, AS—
defined as the fear of anxiety-related sensations such as a 
racing heart or rapid breathing (McNally, 2002)—has been 
associated with past-month cannabis use (Knapp et al., 2021) 
and cannabis dependence (Johnson et  al., 2010). Those 
higher in AS are also prone to more emotional psychopa-
thology symptoms such as anxiety and depression 
(McLaughlin et  al., 2007; Olatunji & Wolitzky-Taylor, 2009; 
Taylor et  al., 1996). This suggests that higher AS individuals 
may use cannabis to cope with these emotional symptoms, 
reinforcing potentially problematic cannabis use patterns 
(Stewart, 2024).

Cannabis use motives (i.e., reasons for use) known to 
increase risky patterns of cannabis use (Cooper et  al., 2016) 
are also critical variables to understand. Past research in 
both adolescent and emerging adult samples suggests that 
both AS and emotional symptoms are linked to negative 
reinforcement motives for cannabis use, including coping 
(i.e., using cannabis to reduce/manage negative emotions) 
and conformity (i.e., using cannabis to avoid social rejection 
by others) motives (Comeau et  al., 2001; Cooper et  al., 2016; 
Hecimovic et  al., 2014; Knapp et  al., 2021; Zvolensky et  al., 
2009). Research has also shown that those higher in AS are 
likely to use cannabis for negative-reinforcement-based 
motives due to their fear of situations that may increase 
their anxiety sensations (Bonn-Miller et  al., 2007; Hecimovic 
et  al., 2014; Johnson et  al., 2010; Knapp et  al., 2021) and 
due to their beliefs regarding cannabis’ ability to quell those 
feared symptoms (Elsaid et  al., 2024; Schafer & Brown, 
1991). While the anxiolytic effects of cannabis remain incon-
clusive in randomized controlled trials (Black et  al., 2019; 
Tibbo et  al., 2021), the general public commonly believes 
that cannabis has anxiety- and stress-reducing properties 
(Spinella et  al., 2021, 2023), and those expectancies may 
drive coping-motivated cannabis use. Furthermore, for those 
higher in AS, the threat of social rejection may be distress-
ing as it could provoke the very anxiety-related symptoms 
they fear (Khakpoor et  al., 2019). As such, conformity- 
motivated cannabis use may serve as a means of avoiding 
both social rejection and the onset of aversive and feared 
internal sensations in situations where these sensations may 
be observable to others.

Theoretically, those higher in AS who experience emotional 
symptoms and use cannabis for negative reinforcement reasons 
(i.e., coping/conformity) may consequently be at increased risk 
of frequent cannabis use and cannabis-related problems given 
established links between negative reinforcement motives and 
adverse cannabis outcomes (Simons et  al., 1998). For example, 
emerging adults who use cannabis to cope are more likely to 
develop physiological symptoms of cannabis dependence rela-
tive to those who do not use cannabis to cope (van der Pol 
et  al., 2013). Further, cannabis use for conformity motives has 
been specifically linked with cannabis-related problems in some 
studies (Fox et  al., 2011; Simons et  al., 1998) but not others 
(Bartel et  al., 2023; Buckner et  al., 2007). Finally, a recent 
meta-analysis showed significant associations between these 
risky negative-reinforcement cannabis use motives and 
cannabis-related problems (Bresin & Mekawi, 2019).

While evidence exists linking AS to emotional problems 
(e.g., Olatunji & Wolitzky-Taylor, 2009) and to 
negative-reinforcement motives for cannabis use (e.g., 
Hecimovic et  al., 2014), AS to adverse cannabis outcomes 
(e.g., Knapp et al., 2021), and negative-reinforcement motives 
to adverse cannabis outcomes (Bresin & Mekawi, 2019), only 
one study to date has directly tested the theorized role of 
negative reinforcement motives in explaining the link of AS 
to adverse cannabis outcomes. Johnson et  al. (2010) reported 
that coping motives for cannabis use mediated the positive 
link between AS and a severe form of cannabis-related prob-
lem, namely cannabis dependence, in a small (N = 136) sam-
ple of emerging adults in the US. However, this model did 
not include broader emotional psychopathology symptoms, 
nor did it examine a comprehensive set of motives as 
sequential intermediate variables in the link between AS and 
emerging adults’ cannabis-related problems more broadly; 
this was the primary objective of this study. In addition, we 
also sought to evaluate cannabis use frequency as an addi-
tional correlated outcome.

In the current study, we extend this prior work by using 
path analyses to test a chained indirect effects model wherein 
AS is indirectly associated with two correlated outcomes—
cannabis use frequency and cannabis-related problems—
through the chained intermediate variables of elevated 
emotional psychopathology (i.e., symptoms of anxiety and 
depression) and, in turn, greater endorsement of up to five 
correlated cannabis use motives—coping, conformity, 
enhancement, social, and expansion. This approach allowed 
us to examine the indirect effects of AS on cannabis out-
comes through both emotional distress and motivational 
processes. By accounting for multiple motives and outcomes 
simultaneously, our model provides a more nuanced under-
standing of the psychological mechanisms linking AS to 
risky cannabis use patterns and problems in emerging adults, 
allowing for a rigorous test of the hypothesized role of neg-
ative reinforcement motives specifically. Hypotheses were 
tested in a large sample of Canadian cannabis-using emerg-
ing adult undergraduates. We expected to obtain evidence 
for indirect associations between AS and both cannabis use 
frequency and cannabis-related problems through emotional 
psychopathology symptoms (i.e., anxiety and depression) 
and, in turn, negative reinforcement cannabis use motives 
(i.e., both coping and conformity).

Methods

Participants and procedures

The present study involved a secondary data analysis drawn 
from a cross-sectional, self-reported online survey of under-
graduates’ mental health, substance use, and academic chal-
lenges collected in spring 2021. Survey participants were 
first- and second-year undergraduates aged 18–25 years. To 
be eligible for the present study, our subsample had to have 
reported using cannabis in the past month. The larger sur-
vey also served as a screening for a personality-targeted 
risky substance use prevention pilot project launched across 
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five Canadian universities (Lambe et  al., 2023; Yunus et  al., 
2022). The survey was not advertised as being for a sub-
stance use intervention, nor was it advertised as being for 
those with elevated AS specifically; thus, the original sample 
from which our subsample of past month cannabis users 
was drawn was a general undergraduate sample.

Each study site received research ethics board approval 
to administer the survey and recruit through various means 
(e.g., email invitations to complete the survey, sharing posts 
to student social media groups) in collaboration with sev-
eral stakeholders, including Student Affairs units and stu-
dent organizations from the five universities. Participants 
provided written, electronic informed consent before com-
pleting online survey measures and received either partial 
credit for eligible psychology courses or a modest monetary 
stipend as compensation. Cross-site data were merged, 
scored, and cleaned: incomplete responses, along with any-
one outside of the age range, and those not in their first 
two years of study were removed. Anyone who endorsed 
using a fake drug or who wanted their data destroyed were 
also removed. The cleaning process produced a final sam-
ple of 1,318 participants; details can be found in Yunus 
et  al. (2022) and Lambe et  al. (2023). In the present study, 
we tested hypotheses on the subset (i.e., 36.5%) of the 
overall sample who reported current (i.e., past month) can-
nabis use: n = 481, mean [±SD] age = 19.17 [1.24] years; 
77.3% female; 48.6% first-year undergraduates. We restricted 
analyses to those who currently use cannabis, as reporting 
on cannabis motives required endorsement of recent can-
nabis use.

Measures

Participants completed an online survey including ques-
tionnaires gathering data on demographics (e.g., sex, 
gender, age, ethnicity, year of study), personality, motives 
for substance use, substance-related outcomes, mental 
health, and academic outcomes. While other measures 
were collected as part of the full UniVenture trial, we 
describe in greater detail only the measures used in the 
present study.

Substance use risk profile scale

All survey participants completed the 23-item Substance Use 
Risk Profile Scale (SURPS; Woicik et  al., 2009) consisting of 
four subscales used to measure participants’ levels of sensa-
tion seeking, impulsivity, hopelessness, and AS; the latter 
served as the independent variable in the present study. 
Participants were asked to indicate their level of agreement 
with various statements using the response options 
1 = Strongly disagree, 2 = Disagree, 3 = Agree, 4 = Strongly agree, 
or I prefer not to say (treated as missing). The AS subscale 
is comprised of five items (sample item: “It’s frightening to 
feel dizzy or faint”) for total scores that ranged from 5 to 
20, and where higher scores were indicative of greater levels 
of AS. Prior work supports the strong psychometric proper-
ties of the SURPS AS subscale (Woicik et  al., 2009). In the 

present study, the Cronbach’s alpha reliability estimate of the 
AS subscale was acceptable (α = 0.71).

Patient health questionnaire anxiety and depression scale

The Patient Health Questionnaire Anxiety and Depression 
Scale (PHQ-ADS; Kroenke et  al., 2016) is the combination 
of the seven items from the Generalized Anxiety Scale-7 
(GAD-7; Spitzer et  al., 2006) assessing generalized anxiety 
symptoms and the nine items from the Patient Health 
Questionnaire (PHQ-9; Kroenke et  al., 2001) assessing 
depression symptoms. The PHQ-ADS was used as a contin-
uous measure of general emotional psychopathology and 
served as the first of two sequential intermediate variables in 
the present model. A sample item from the GAD-7 reads 
“In the past month (30 days), how often have you been 
bothered by feeling nervous, anxious, or on edge?” (Spitzer 
et  al., 2006); a sample item from the PHQ-9 reads “In the 
past month (30 days) how often have you been bothered by 
little interest or pleasure in doing things?” (Kroenke et  al., 
2001). Participants could respond with 0 = Not at all, 
1 = Several days, 2 = More than half the days, 3 = Nearly every 
day, or I prefer not to say (treated as missing) for total 
scores that range from 0 to 48, where higher scores are 
indicative of greater emotional distress (Kroenke et  al., 
2016). Prior work supports the strong psychometric proper-
ties of the PHQ-ADS (Kroenke et  al., 2016). The Cronbach’s 
alpha reliability estimate for the PHQ-ADS in the present 
study was excellent (α  =  0.93).

Brief cannabis motives measure

The Brief Cannabis Motives Measure (BCAMM; Bartel et  al., 
2023) consists of six items measuring different motives for 
cannabis use over the past 30 days, including coping-with-anx-
iety, coping-with-depression, conformity, enhancement, 
social, and expansion motives. Students were invited to com-
plete the BCAMM only if they had indicated cannabis use 
within the past month. A sample item (conformity) reads, 
“In the past 30 days, I’ve used cannabis because I didn’t want 
to feel left out (e.g., to be liked or to fit in with a group I 
like)”. Participants could respond to each item using a visual 
analog scale ranging from 0 = Never to 100 = Always, where 
higher scores reflect greater endorsement of the related can-
nabis use motive. Given that high correlation between 
coping-with-anxiety and coping-with-depression motives was 
both expected (Glodosky & Cuttler, 2020) and observed 
(r = 0.721) in the present study, and given the prevalence of 
general coping in the extant literature (e.g., Johnson et  al., 
2010), we opted to combine these items into one general 
coping motive variable to use as the second of two chained 
intermediate variables alongside the correlated variables of 
conformity, enhancement, social, and expansion cannabis 
use motives. The BCAMM has good convergent validity 
with the 25-item Marijuana Motives Measure (Simons et  al., 
1998), test-retest reliability, and predictive validity (Bartel 
et  al., 2023). Save for the two-item coping motives scale, 
BCAMM motives were tapped using a single item each; 
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therefore, Cronbach’s alpha reliability estimates are not 
provided.

Brief marijuana consequences questionnaire

Participants who reported past-month cannabis use were 
invited to respond to the 21-item Brief Marijuana Consequences 
Questionnaire (BMACQ; Simons et  al., 2012). The BMACQ 
measured the number of cannabis-related problems (e.g., 
impaired control, diminished self-care, academic/occupational 
consequences) that the participants experienced over the past 
month; it served as one of two correlated dependent variables 
in the present study. A sample item is, “I have been less phys-
ically active because of my marijuana use”, to which partici-
pants could respond 0 = No, 1 = Yes, or I prefer not to say 
(treated as missing). Endorsed items were tallied; possible 
total scores ranged from 0 to 21 with higher scores indicative 
of greater past-month cannabis-related problems. An internal 
consistency analysis for the total BMACQ scores revealed a 
good Cronbach’s alpha of 0.88, comparable with previous 
work (α = 0.95; Simons et  al., 2012).

Cannabis use frequency

Participants were asked “In the past 30 days, how often did 
you use cannabis?” to assess their past-month cannabis use 
frequency. Response options included 1 = Not in the past 
30 days, 2 = 1 day in the past 30 days, 3 = 2–3 days in the past 
30 days, 4 = 1–2 days per week, 5 = 3–4 days per week, 
6 = 5–6 days per week, 7 = Daily, 99 = Do not know/not sure, or 
I prefer not to say (treated as missing). This measure of can-
nabis use frequency served as the second of two correlated 
outcome variables in the present study.

Data analytic strategy

Our analyses were conducted using SPSS Statistics version 
28 (IBM Corp, 2021) and Mplus version 8.11 (Muthén & 
Muthén, 1998-2017). Descriptive statistics were obtained for 
all variables of interest and the bivariate correlation coeffi-
cients between all variables were calculated using listwise 
deletion (n = 442). Hypotheses were tested using path analy-
sis with full information maximum likelihood (n = 444): a 
single chained indirect effects model was run with AS spec-
ified as the independent variable, leading to emotional  
psychopathology and cannabis use motives as sequential 
intermediate variables; the dependent variables included  
cannabis use frequency and cannabis-related problems. 
Bootstrapping techniques with 5,000 replications were used 
to test indirect effects using 95% confidence intervals [CI], 
allowing for the evaluation of the links between AS and 
cannabis-related problems and cannabis use frequency 
through emotional psychopathology and coping, conformity, 
enhancement, social, and/or expansion motives for cannabis 
use. The model included biological sex as a covariate. All 
indirect effects were considered to be supported if the cor-
responding bootstrapped 95% CIs did not cross zero 
(Hayes, 2022).

Results

Descriptive statistics

Sample descriptives are provided in Table 1. While 1,318 
participants completed the UniVenture screening survey, 481 
participants (36.5%) used cannabis in the past month. This 
is high relative to the 26.1% of participants who reported 
past-month cannabis use in another Canadian undergradu-
ate sample (Bradley et  al., 2024). Furthermore, past-month 
cannabis use frequency in our sample was high relative to 
national averages. For instance, 50.1% of our sample used 
cannabis 1–3 days in the past month compared to 14% found 
in a sample of over 40,000 post-secondary students aged 
17–25 years from across Canada (Health Canada, 2024). 

Table 1.  Sample descriptives.

N %

Gender
   Woman
   Man
   Non-binary
   Transgender
   Genderfluid
   Missing

 
364 
107 

7 
1 
1 
1

 
75.7%
22.2%
1.5%
0.2%
0.2%
0.2%

Biological sex
   Female
   Male
   Missing

 
372 
108 

1

 
77.3%
22.5%
0.2%

Year of study
   First
   Second

 
234 
247

 
48.6%
51.4%

Age
   18 years
   19 years
   20 years
   21 years
   22 years
   23 years
   24 years
   25 years

 
149 
199 
86 
20 
10 
8 
7 
2

 
31.0%
41.4%
17.9%
4.2%
2.1%
1.7%
1.5%
0.4%

Ethnicity
   White
   Indigenous/First Nations/

Metis/Inuit
   South Asian
   Arab/West Indian
   Black
   Latin American
   Chinese
   Filipino
   South East Asian
   Korean
   Japanese
   Other

 
394 
20 
 

18 
17 
14 
11 
10 
6 
5 
4 
1 

16

 
81.9%
4.2%

 
3.7%
3.5%
2.9%
2.3%
2.1%
1.2%
1.0%
0.8%
0.2%
3.3%

Employment status
   Unemployed
   Part-time
   Full-time
   I prefer not to say

 
254 
208 
13 
6

 
52.8%
43.2%
2.7%
1.2%

Past-month cannabis use
   1 day in the past 30 days
   2 or 3 days in the past 

30 days
   1 or 2 day(s) per week
   3 or 4 days per week
   5 or 6 days per week
   Daily

 
98 

143 
 

70 
50 
32 
88

 
20.4%
29.7%

 
14.6%
10.4%
6.7%

18.3%

Note. N = 481. Participants were allowed to endorse more than one ethnicity to 
recognize multiethnic identities. The mean [±SD] age of the sample was 
19.17 [1.24] years. In the past month, participants used cannabis 1 or 2 day(s) 
per week on average.
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Additionally, 24.9% of our sample reported daily or almost 
daily cannabis use (i.e., 5+ days per week) in the past month 
compared to 8% found in the national sample (Health 
Canada, 2024).

Means, standard deviations, and bivariate correlations 
between the independent variable, two correlated dependent 
variables, and the sequential intermediate variables are pro-
vided in Table 2. Participants in the current study reported 
an average of 2.82 (SD = 3.74) cannabis-related problems on 
the BMACQ. This finding is comparable to other Canadian 
samples. For instance, Doggett et  al. (2023) reported a mean 
of 2.53 (SD = 3.91) prior to legalization and a mean of 1.45 
(approximated from their Figure 2b) at the most recent 
post-legalization time point from October 1, 2019, to February 
16, 2020. While there are no formal clinical cutoffs for the 
BMACQ, these comparisons suggest that cannabis-related 
problems in our sample are within the expected range for 
Canadian emerging adults.

Chained indirect effects model

We tested a chained indirect effects model examining the 
indirect effects of AS on the correlated outcomes of cannabis 
use frequency and cannabis-related problems via emotional 
psychopathology and, in turn, five correlated cannabis use 
motives (coping, conformity, enhancement, social, and 
expansion). All variables were included in a single path 
model, where estimates and indirect effects were tested using 
bootstrapped 95% CIs.

We tested the fit of our model using traditional fit indi-
ces: chi-square (χ2), the comparative fit index (CFI), the root 
mean square error of approximation (RMSEA), and the 
standardized root mean square residual (SRMR). Currently 
accepted rules of thumb for evaluating model fit include 
lower χ2 values, suggesting better model fit; p > 0.05 is ideal 

as it reflects no significant difference between the observed 
data and the model (Kline, 2016). The χ2 test is sensitive to 
large samples, however, so it is the least reliable metric 
under evaluation and less sensitive fit indices should be used 
in larger samples (Fan et  al., 1999). CFI measures fit 
improvement by comparing the indices of a specified model 
to the indices of a null model. Values can range from 0.0–
1.0. 1.0 is a perfect fit and values above 0.95 are considered 
excellent fit (Bentler, 1990; Hu & Bentler, 1999; Kline, 2016). 
RMSEA assesses the difference between the observed and model- 
implied covariance matrices while considering model com-
plexity; values of 0 indicate perfect model fit, values ≤~0.06 
are acceptable (Browne & Cudeck, 1992; Hu & Bentler, 1999; 
Kline, 2016; Steiger & Lind, 1980). SRMR is the standard-
ized difference between observed and predicted correlations; 
values of 0 indicate perfect model fit, but values <~0.08 are 
acceptable (Diamantopoulos & Siguaw, 2000; Hu & Bentler, 
1999). Our model fit the data very well: χ2 (9) = 23.216, 
p = 0.006, CFI = 0.982, RMSEA = 0.060, 90% CI [0.030, 
0.090], SRMR = 0.021.

Full standardized (β) results of the chained indirect effects 
model are presented in Figure 1. Results are presented as 
both unstandardized b (SE) and standardized β [95% CI] to 
aid interpretation. The model included biological sex as a 
covariate. AS was positively associated with emotional psy-
chopathology (b = 1.403 (0.221); β = 0.403, 95% bootstrap CI 
[0.284, 0.517]). In turn, emotional psychopathology was sig-
nificantly positively associated with coping motives (b = 0.820 
(0.129); β = 0.310, 95% bootstrap CI [0.217, 0.402]) and 
conformity motives (b = 0.241 (0.116); β = 0.105, 95% boot-
strap CI [0.012, 0.201]), but not with social, enhancement, 
or expansion motives. Among the cannabis use motives, as 
hypothesized, coping motives were significantly positively 
associated with both past month cannabis use frequency 
(b = 0.019 (0.002); β = 0.351, 95% bootstrap CI [0.267, 

Table 2.  Descriptive statistics and bivariate correlations for the predictor, outcome, and intermediate variables.

Variable M SD 1. 2. 3. 4. 5. 6. 7. 8. 9.

1. Anxiety Sensitivity 13.19 2.75 –
2. Emotional 

Psychopathology
21.67 11.23 .356**

[.272, .435]
–

3. Coping Motive 44.14 33.81 .158**
[.066, .247]

.337**
[.252, 417]

–

4. Conformity Motive 23.07 29.22 .104*
[.011, .196]

.093
[.000, .185]

.062
[−0.031, 

.155]

–

5. Enhancement Motive 69.61 29.96 −0.069
[−0.161, 

.025]

.005
[−0.088, 

.098]

.449**
[.371, .520]

−0.033
[−0.126, 

.060]

–

6. Social Motive 45.43 33.59 −0.016
[−0.109, 

.078]

−0.011
[−0.105, 

.082]

.171**
[.079, .260]

.323**
[.237, .404]

.331**
[.244, .411]

_

7. Expansion Motive 37.29 34.73 .016
[−0.077, 

.109]

.003
[−0.090, 

.096]

.386**
[.304, .463]

.086
[−0.008, 

.177]

.398**
[.316, .473]

.211**
[.120, .298]

_

8. Cannabis-related 
problems

2.82 3.74 .105*
[.012, .196]

.210**
[.119, .297]

.477**
[.401, .546]

.113*
[.020, .204]

.278**
[.190, .362]

.150**
[.058, .240]

.240**
[.149, .325]

_

9. Cannabis use 
frequency

4.03 1.76 .003
[−0.090, 

.097]

.094*
[.000, .185]

.522**
[.450, .586]

−0.055
[−0.148, 

.038]

.423**
[.342, .496]

.172**
[.079, .261]

.328**
[.242, .408]

.626**
[.565, .679]

_

Note. M = Mean. SD = Standard Deviation. Anxiety Sensitivity was measured using the Substance Use Risk Profile Scale (SURPS; Woicik et  al., 2009); Emotional 
Psychopathology was measured using the Patient Health Questionnaire Anxiety and Depression Scale (Kroenke et  al., 2016); Coping, Conformity, Enhancement, 
Social, and Expansion Motives were measured using the Brief Cannabis Motives Measure (BCAMM; Bartel et  al., 2023); Past month cannabis-related problems 
was measured using the Brief Marijuana Consequences Questionnaire (BMACQ; Simons et  al., 2012); Past month cannabis use frequency was measured using a 
single author-composed item. ** Correlation significant at the 0.01 level (2-tailed). * Correlation significant at the 0.05 level (2-tailed). Listwise deletion: N = 442.
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0.433]) and cannabis-related problems (b = 0.050 (0.013); β = 
0.262, 95% bootstrap CI [0.147, 0.378]). Contrary to hypoth-
eses, conformity motives were significantly negatively associ-
ated with cannabis use frequency (b = −0.007 (0.002); β = 
−0.120, 95% bootstrap CI [−0.194, −0.044]) and were not 
significantly associated with cannabis-related problems. 
Enhancement motives were significantly positively associated 
with cannabis use frequency (b = 0.012 (0.003); β = 0.206, 
95% bootstrap CI [0.116, 0.291]), but not cannabis-related 
problems, and expansion motives were significantly posi-
tively associated with both cannabis use frequency (b = 0.006 
(0.002); β = 0.116, 95% bootstrap CI [0.023, 0.203]) and 
cannabis-related problems (b = 0.022 (0.009); β = 0.120, 95% 
bootstrap CI [0.020, 0.211]). Social motives were not signifi-
cantly associated with either cannabis use frequency or 
cannabis-related problems.

Importantly, analyses of the specific indirect effects par-
tially supported hypotheses by revealing that AS had signif-
icant positive indirect effects on both cannabis use frequency 
(b = 0.021 (0.005); β = 0.044 (0.011), 95% CI [0.024, 0.068]) 
and cannabis-related problems (b = 0.058 (0.019); β = 0.033 
(0.011), 95% CI [0.015, 056]) through emotional psychopa-
thology and, in turn, coping motives. No other indirect 
pathways reached significance, positively or negatively 
including the additional hypothesized indirect effect through 
emotional psychopathology and, in turn, conformity motives. 
Table 3 presents all the standardized results from the specific 
indirect effects analysis.

Notably, the overall model accounted for 31.7% of the 
variance in the cannabis use frequency variable (R2 = 0.317, 
SE = 0.039, p < 0.001) and 27.0% of the variance in the 
cannabis-related problems variable (R2 = 0.270, SE = 0.072, 
p < 0.001). We found no support for direct effects, suggesting 
that emotional psychopathology and, in turn, coping canna-
bis use motives fully account for the links between AS and 
cannabis use frequency and related problems.

Discussion

This study examined if emotional psychopathology and, in 
turn, negative reinforcement motives for cannabis use, 

Table 3.  Specific indirect effects of anxiety sensitivity and emotional psychopa-
thology on past 30-day cannabis use frequency and cannabis-related problems 
through cannabis use motives

Effects β SE
95% bootstrapped 

CI

AS → Emotional 
Psychopathology → Coping 
Motives → Cannabis Use 
Frequency

.044 .011 .024, .068

AS → Emotional 
Psychopathology → 
Conformity Motives → 
Cannabis Use Frequency

−0.005 .003 −0.012, .000

AS → Emotional 
Psychopathology → 
Enhancement Motives → 
Cannabis Use Frequency

−0.005 .005 −0.017, .003

AS → Emotional 
Psychopathology → Social 
Motives → Cannabis Use 
Frequency

−0.001 .002 −0.006, .002

AS → Emotional 
Psychopathology → 
Expansion Motives → 
Cannabis Use Frequency

−0.002 .003 −0.009, .002

AS → Emotional 
Psychopathology → Coping 
Motives → Cannabis-Related 
Problems

.033 .011 .015, .056

AS → Emotional 
Psychopathology → 
Conformity Motives → 
Cannabis-Related Problems

.000 .002 −0.004, .005

AS → Emotional 
Psychopathology → 
Enhancement Motives → 
Cannabis-Related Problems

.000 .002 −0.005, .003

AS → Emotional 
Psychopathology → Social 
Motives → Cannabis-Related 
Problems

.000 .001 −0.003, .002

AS → Emotional 
Psychopathology → 
Expansion Motives → 
Cannabis-Related Problems

−0.002 .003 −0.009, .002

Note. AS = Anxiety Sensitivity measured using Substance Use Risk Profile Scale 
(Woicik et  al., 2009); Emotional Psychopathology measured using Patient 
Health Questionnaire Anxiety and Depression Scale (Kroenke et  al., 2016); 
Coping, Conformity, Enhancement, Social, and Expansion Motives measured 
using Brief Cannabis Motives Measure (Bartel et  al., 2023); Past month 
cannabis-related problems measured using the Brief Marijuana Consequences 
Questionnaire (BMACQ; Simons et  al., 2012); Past month cannabis use fre-
quency measured using a single author-composed item. Bolding denotes 
statistical significance.

Figure 1.  Path estimates testing chained indirect effects of the link between anxiety sensitivity and cannabis-related problems and past-month cannabis use 
frequency.
Note. All path estimates presented as standardized coefficient [95% bootstrap confidence interval]. All paths were considered to be supported if the associated 95% CI did not include 
zero. R2 values represent the proportion of variance in the dependent variable that can be explained by the independent and chained intermediate variables.
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specifically coping and conformity motives, served as sig-
nificant intermediary variables in the hypothesized indi-
rect association between AS and both cannabis use 
frequency and cannabis-related problems. Our findings 
partially supported our hypotheses: coping was important 
as a second intermediary variable (following emotional 
psychopathology) in both the AS-cannabis use frequency 
link as well as the AS-cannabis-related problems link, pro-
ducing significant positive indirect effects of small magni-
tude. However, contrary to hypothesis, conformity was not 
significantly implicated as a second intermediary variable 
in either the AS-cannabis use frequency link or the 
AS-cannabis-related problems link. Enhancement, social, 
and expansion motives were also not significant interme-
diate variables in these AS-cannabis-related outcome links, 
demonstrating specificity of the findings to the intermedi-
ary role of coping motives. There was no evidence of a 
remaining direct effects in the model from AS to either 
cannabis-related problems or cannabis use frequency, sug-
gesting that emotional psychopathology and, in turn, cop-
ing motives fully explain both AS-cannabis outcome 
associations. Notably, the full model explained 31.7% of 
the variance in cannabis use frequency and 27.0% of the 
variance in cannabis-related problems, leaving 68.3% and 
73.0% of the variance unaccounted for. Non-coping canna-
bis use motives were non-significant contributors to these 
links and were found to explain very little of the variance 
in the outcomes. Other personality factors like impulsivity 
or sensation seeking may add to the percent of variance 
explained by our model, as might other theoretically rele-
vant personality factors like high neuroticism or low con-
scientiousness. These results suggest that for those 
emerging adult undergraduates in Canada who are higher 
in AS, targeting emotional symptoms and coping motives 
for cannabis use could help with mitigating more frequent 
and problematic cannabis use. Future research should 
determine the specificity of this model to AS by con-
trolling for trait anxiety with a measure like the State-Trait 
Anxiety Inventory—Trait version (STAI-T; Spielberger, 
1983) and/or negative affectivity with a validated measure 
like the Revised NEO Personality Inventory (NEO-PI-R; 
Costa & McCrae, 2008) Neuroticism subscale.

Past work by Johnson et  al. (2010) showed that cannabis 
coping motives mediated the positive link between AS and 
cannabis dependence levels (i.e., a specific and severe form 
of cannabis-related problem) among emerging adults in a 
US sample. The present study replicated and extended this 
work to include cannabis use frequency and a range of more 
general cannabis-related problems, finding support for both 
emotional psychopathology and, in turn, coping motives as 
intermediate variables in the links between AS and both 
past-month cannabis-related problems and past-month can-
nabis use frequency in a relatively large sample of Canadian 
emerging adult undergraduates who recently used cannabis 
(i.e., within the past month).

The present study was the first to evaluate conformity 
motives for cannabis use as a potential chained second inter-
mediary variable (after emotional symptoms) in the links 
between AS and cannabis use frequency and cannabis- 

related problems. Past work has found that those with higher 
AS tend to use cannabis to conform to social pressures 
(Comeau et  al., 2001) and to reduce anxiety felt in social 
situations (Hecimovic et  al., 2014). This could potentially 
increase young people who have elevated AS’s risk for 
increased cannabis use and cannabis-related problems, given 
the established links of conformity motives with cannabis 
use and related problems (Simons et  al., 1998). The results 
of our path analysis suggest that, contrary to hypotheses, 
conformity motives for cannabis use played a non-significant 
role in explaining the associations between AS and cannabis 
use and AS and cannabis-related problems. It is possible that 
this null finding could be due to our use of the SURPS for 
measuring AS: the SURPS AS subscale does not include any 
items assessing the social concerns facet of AS, which may 
be most relevant for conformity motives; future research 
should make use of multi-dimensional AS tools like the 
Anxiety Sensitivity Index-3 (ASI-3; Taylor et  al., 2007) which 
captures AS-related concerns in social as well as cognitive 
and physical concern domains. Furthermore, the motiva-
tional model of substance use (Cooper et  al., 2016) posits 
that substance use behaviors are positively or negatively 
valenced (i.e., approach or avoid) and internally or exter-
nally focused (i.e., directed to oneself or others). For exam-
ple, coping is considered self-focused avoidance whereas 
conformity is other-focused avoidance. Given that AS is an 
internal experience, it is possible that our null conformity 
findings could be attributed to conformity motives’ external 
focus. Thus, while students with elevated AS may be at 
increased risk of using cannabis to conform with social pres-
sures (given the significant a-path in the model), this appears 
to be a much weaker mechanism for their risk of more fre-
quent and problematic cannabis use compared to their can-
nabis use to cope with emotional distress (i.e., anxiety and 
depression) given the indirect effects findings.

It is also important to consider the context in which our 
data were collected. Specifically, data collection occurred in 
spring 2021, during the second wave of the COVID-19 pan-
demic. At this time, the number of confirmed cases in 
Canada surpassed one million (Government of Canada, 
2023) and varying degrees of social distancing restrictions 
and stay-at-home orders were in place across the country, 
including universities largely continuing to rely on remote 
learning models (Lorenzo et  al., 2023; Plett et  al., 2022; 
Public Health Agency of Canada, 2021; Zhai & Du, 2020). 
These restrictions likely reduced opportunities for in-person 
peer interaction, so it could be argued that the perceived 
need to conform to peer behavior may have been less salient 
during these periods. It is possible that conformity motives 
may be a significant intermediate variable in the AS-cannabis 
outcomes link during times where students are engaging in 
more in-person social interactions.

Conversely, the prolonged stress, uncertainty, isolation, 
and loneliness of the pandemic likely amplified coping-related 
cannabis use motives (Statistics Canada, 2021). During the 
COVID-19 pandemic, 20% and 10% of respondents in a 
nationally representative sample reported high-to-extremely- 
high levels of anxiety and depression, respectively, and as a 
result, 29% of the sample reported increasing their cannabis 
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use (Dozois & Mental Health Research Canada, 2021). 
Individuals previously diagnosed with an anxiety disorder or 
depression were found to increase their cannabis use during 
the pandemic by 47% and 41%, respectively (Dozois & 
Mental Health Research Canada, 2021). Furthermore, 
Statistics Canada (2021) found that in January 2021, 16% of 
Canadians reported past-month cannabis use. Among those 
who used cannabis, 34% endorsed increasing their consump-
tion compared to pre-pandemic times, and 12% of reported 
decreasing their cannabis use during the pandemic (Statistics 
Canada, 2021). Of those who increased their use, reasons 
included stress, boredom, and loneliness; of those who 
decreased their use, reasons included disliking the effects  
of cannabis and decreased opportunities for socializing 
(Statistics Canada, 2021).

Since AS is a risk factor for both anxiety and depression 
and given the context of the pandemic being associated with 
increases in anxiety, depression and, for some, cannabis use, 
the pandemic context may have impacted our results by 
exacerbating the link of AS to adverse cannabis outcomes 
through emotional symptoms and, in turn, coping motives. 
As such, caution should be exercised in generalizing these 
findings to post-pandemic contexts wherein pandemic 
uncertainties have dissipated and peer contact and social 
pressures have resumed. Future work would benefit from 
replication with post-pandemic data to determine if confor-
mity motives play a stronger role in the link between AS 
and cannabis use frequency and cannabis-related problems 
outside of the pandemic context and whether our findings 
for emotional symptoms and coping motives persist. If rep-
licated, these results could offer a more nuanced under-
standing of why emerging adults with AS use cannabis, 
which in turn may inform targets for interventions designed 
to mitigate their risk for cannabis use and related problems.

Limitations

Cross-sectional research provides data captured at a single 
point in time, which limits causal inference (Chilcoat & 
Breslau, 1998). Ideally, as causal associations are processes 
that inherently unfold over time, they are best tested with 
longitudinal or experimental research designs (i.e., daily 
diary, ecological momentary assessment, or prospective 
cohort studies) to capture real-time motives and affect and 
infer temporality and causality more confidently (Maxwell 
et  al., 2011). It is also possible that reverse pathways may 
exist within the overall model: for instance, while AS may 
lead to increases in emotional distress, emotional distress 
may also lead to increases in AS over time (McLaughlin & 
Hatzenbuehler, 2009). Another example is that while emo-
tional distress might lead to coping motives, coping motives 
(as an avoidance strategy) might lead to increases in emo-
tional distress over time (Buckner et  al., 2007). Some argue 
that cross-sectional research may be used as an initial step 
toward understanding the mechanisms that may underlie an 
association of interest with the caveat that temporal prece-
dence cannot be ascertained (Hayes, 2022). Our examination 
of emotional psychopathology and various negative and 

positive reinforcement cannabis use motives as intermediate 
variables in the indirect links between AS and cannabis use 
frequency and cannabis-related problems was novel. We 
were the first to examine cannabis use frequency and 
cannabis-related problems broadly as correlated outcomes 
and the first to examine this model in a sample of Canadian 
emerging adults who had recently used cannabis (i.e., within 
the past month). We were also the first to examine a chained 
indirect effects model with intermediary variables of emo-
tional symptoms and, in turn, specific cannabis use motives. 
Thus, our cross-sectional study represents a beneficial first 
step in understanding the mechanisms that may be involved 
in explaining the elevated risk for more frequent and prob-
lematic cannabis use among emerging adults with higher AS. 
Future research should consider going beyond preliminary 
cross-sectional designs and test these proposed pathways 
(along with reverse or reciprocal pathways) using longitudi-
nal and/or experimental designs.

Another limitation is the use of single-item measures to 
assess cannabis use motives. While single-item measures 
may be more susceptible to measurement error inflation 
and attenuating associations than longer-form scales, and 
while single items preclude reliability estimation, the items 
used in this study have been validated by Bartel et  al. 
(2023) and provide a practical advantage in large-scale  
surveys like the UniVenture screening where participant 
burden was a concern. Future research should consider 
using full length validated multi-item motives scale (e.g., 
Marijuana Motives Measure; Simons et  al., 1998) to miti-
gate the above-noted issues.

This study is also limited by fact that AS was measured 
with the SURPS (Woicik et  al., 2009), which assesses AS 
broadly using five items. The alpha for the SURPS AS sub-
scale, while acceptable, was lower than for other longer and 
more well-established measures of AS, such as the ASI-3 
(Taylor et  al., 2007), thus introducing extra measurement 
error. Measures like the ASI-3 may provide a more detailed 
and multi-dimensional perspective on AS that captures con-
cerns in the physical, cognitive, and social domains of AS 
and should be considered for use in future research.

Regarding generalizability, our model was derived from 
models used in the alcohol field (Cooper et al. 2016) and 
our findings extend these models to cannabis use. Future 
studies should test potential extensions to other substances 
such as tobacco and opioids. Our sample was also predom-
inantly female (77.3%) and White (81.9%) first- and 
second-year undergraduate students; thus, the generalizabil-
ity of our results to males, ethnically diverse groups, older 
emerging adults, non-students, and those who use cannabis 
infrequently (i.e., less frequently than once a month) may be 
limited. Future research should consider more targeted 
recruitment efforts to mitigate these issues. Finally, as noted 
earlier, our data were collected during the COVID-19 pan-
demic, and therefore, our results may have limited general-
izability beyond this unique time.
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Conclusions

The findings from this study provide support for the use of 
personality-targeted interventions to reduce the risk of prob-
lematic cannabis use among emerging adult undergraduates. 
Specifically, our results suggest that emotional psychopathology 
and coping motives for cannabis use are significantly implicated 
in the increased risk for more frequent and problematic canna-
bis use among undergraduates with higher AS, highlighting key 
targets for intervention. Specifically, interventions may want to 
focus on teaching higher AS students to both manage their dis-
tress (i.e., anxiety and/or depression) and help them to develop 
less risky strategies for coping that do not involve cannabis use. 
This aligns with the goals of the UniVenture risky substance 
use prevention project, which aims to equip students with more 
positive coping strategies and skills targeted toward their partic-
ular personality vulnerabilities (see Lambe et  al., 2023; Yunus 
et  al., 2022). The present study provides valuable insights that 
may be used to inform future iterations of the UniVenture 
intervention, particularly for higher AS emerging adult under-
graduates, to reduce their risk of experiencing adverse outcomes 
from cannabis use.
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