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ABSTRACT. Objective: The tendency to react with fear to anxiety-
related sensations (anxiety sensitivity) and the inability to tolerate 
distressing psychological or physiological states (distress intolerance) 
are implicated in the comorbidity between affective psychopathology 
and cannabis use disorders. Emotionally vulnerable cannabis users may 
be particularly apt to use cannabis to cope with distress, which may both 
lead to and maintain its problematic use (e.g., dependence, craving). The 
current study tested a comprehensive model of anxiety sensitivity and 
distress intolerance as predictors of the number of cannabis dependence 
symptoms and problems, and severity of cannabis craving following 
deprivation from cannabis, and the mediating role of cannabis coping 
motives. Method: Participants (n = 103; mean age = 21.2 years, SD = 
4.3; 35.9% female) were non–treatment-seeking frequent cannabis users. 

Data were cross-sectional in nature. Anxiety sensitivity was assessed via 
self-report, and distress intolerance was assessed via both self-report and 
breath-holding duration. Results: Greater perceived distress intolerance, 
but not breath-holding duration or anxiety sensitivity, was associated 
with a greater number of cannabis dependence symptoms and problems 
and elevated cannabis craving. These relations were mediated by can-
nabis coping motives. Conclusions: Findings provide specifi city for 
the etiologic mechanisms related to emotional vulnerability and main-
tenance of cannabis problems. Perceived distress intolerance appears 
to be uniquely related to maladaptive coping motives for cannabis use, 
which could be meaningfully targeted in interventions for emotionally 
vulnerable cannabis users. (J. Stud. Alcohol Drugs, 77, 000–000, 2016)
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IT IS ESTIMATED THAT 43%–48% of individuals with 
cannabis use disorders also have a comorbid anxiety or 

mood disorder (e.g., Buckner et al., 2012; Conway et al., 
2006; Cougle et al., 2011; Stinson et al., 2006; Tournier et 
al., 2003). Negative-reinforcement motivational models of 
substance use (Baker et al., 2004; McCarthy et al., 2010) 
provide a framework for understanding how individuals may 
use and rely on cannabis to acutely cope with situational 

negative affect (Haney et al., 1999; McDonald et al., 2003; 
Metrik et al., 2011; Phan et al., 2008) which, in the absence 
of alternative strategies for managing negative affect, may 
promote heightened drug use (Metrik et al., in press; Moitra 
et al., 2015). Importantly, there is recognition that how in-
dividuals interpret and respond to distressing psychological 
or physiological states is linked to the maintenance of prob-
lematic substance use (e.g., Brown et al., 2005). Specifi cally, 
sensitivity to, and intolerance of, unpleasant physiological 
and psychological states may amplify the experience of 
distress, which may in turn motivate avoidance-focused 
behaviors (e.g., Brown et al., 2008; Tull et al., 2007). Two 
transdiagnostic vulnerability factors that appear to be predic-
tors of both problematic substance use and affective psycho-
pathology are anxiety sensitivity and distress intolerance.
 Anxiety sensitivity, defi ned as the tendency to catastroph-
ize and misinterpret the meaning of anxiety-relevant intero-
ceptive sensations (Reiss et al., 1986), is associated with 
the development and maintenance of affective symptoms 
and disorders (Naragon-Gainey, 2010; Olatunji & Wolitzky-
Taylor, 2009) and problematic substance use, including 
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cannabis use (Buckner et al., 2011; Johnson et al., 2010). 
When experiencing physiological distress, individuals high 
in anxiety sensitivity become acutely fearful because of 
beliefs that these somatic sensations have harmful physical, 
psychological, or social consequences (Taylor et al., 2007), 
which may amplify the experience of distress and promote 
coping-focused cannabis use (Bonn-Miller et al., 2007; 
Comeau et al., 2001; Mitchell et al., 2007; Zvolensky et al., 
2009). Indeed, cannabis coping motives mediate the relation 
between anxiety sensitivity and risk for cannabis dependence 
(Johnson et al., 2010).
 Distress intolerance, defi ned as one’s perceived or ob-
jective inability to withstand aversive psychological or 
physiological states (e.g., stress, frustration, anxiety, pain), 
is implicated in the development and maintenance of psy-
chopathology (Leyro et al., 2010) and is a key vulnerability 
factor associated with problematic substance use (Brandon 
et al., 2003; Vujanovic et al., 2011). Perceived and objective 
(behaviorally measured) distress intolerance are considered 
distinct constructs and hold differential associations with 
psychological symptoms and quality of life indices (Bern-
stein et al., 2011). Theoretically, perceived distress intoler-
ance is considered to precede attempts to regulate or cope 
with distress states, whereas behavioral acts to withstand 
distress can be considered response-focused emotion regula-
tion (Bernstein et al., 2011).
 The majority of the distress intolerance–cannabis litera-
ture has focused exclusively on perceived distress intoler-
ance. For example, cannabis users who perceive that they 
are less apt to handle mental distress endorse stronger cop-
ing motives for cannabis use (Potter et al., 2011; Zvolensky 
et al., 2009) and report more cannabis use and cannabis 
use problems (Buckner et al., 2007; Dvorak & Day, 2014). 
Moreover, coping motives appear to explain the relation be-
tween perceived distress intolerance and severity of cannabis 
problems (Bujarski et al., 2012). Initial evidence indicates 
that lower perceived distress intolerance, but not objective 
(behaviorally measured) distress intolerance, is associated 
with reductions in cannabis use during a self-guided quit at-
tempt (Hasan et al., 2015), which suggests that one’s belief 
about his or her inability to persist in goal-directed behavior 
in the context of distress, relative to actual (in vivo) inability, 
may be more closely linked to cannabis use. Thus, it is pos-
sible that perceived versus actual inability to tolerate distress 
may be uniquely linked to cannabis coping motives, although 
these associations have not yet been examined.
 Importantly, examination of the structural relations be-
tween anxiety sensitivity (fear that anxiety sensations are 
harmful) and distress intolerance (perceived or actual ability 
to withstand distress) suggests that these constructs are dis-
tinct lower-order facets that comprise a shared higher-order 
factor of “emotional sensitivity and tolerance” (Bernstein 
et al., 2009; McHugh & Otto, 2012). It is worth noting that 
although these constructs are related, they may differentially 

present across and within individuals. For example, an in-
dividual may be fearful of internal sensations (high anxiety 
sensitivity) but hold strong beliefs about his or her ability to 
withstand distress states (low perceived distress intolerance) 
and be capable of persisting in goal-directed activity in the 
face of distress states (low objective distress intolerance). 
Anxiety sensitivity and distress intolerance are posited to in-
form distinct negative-reinforcement motivational pathways 
for substance use (e.g., Kassel & Unrod, 2000; Kassel et al., 
2003).
 Specifi cally, a high anxiety sensitive cannabis user would 
be very fearful of experiencing arousal because of concerns 
about the negative consequences of such sensations, and he 
or she may use cannabis in an effort to avoid feared (an-
ticipated) physiological arousal sensations. A cannabis user 
with high perceived inability to tolerate distress states may 
use cannabis to eliminate distress based on the belief that he 
or she would be unable to otherwise withstand the distress 
state. Relatedly, in the context of a stressor, a cannabis user 
who was behaviorally unable to withstand distress may be 
more likely to initiate cannabis use as a “low-effort” strat-
egy for escaping distress. It is important to understand the 
unique associations between these constructs in order to (a) 
increase understanding of specifi c vulnerability factors that 
are most strongly related to coping-motivated cannabis use, 
which would (b) inform tailoring of therapeutic interventions 
to be used in the treatment of coping-oriented cannabis use. 
Thus, a simultaneous test of these emotional sensitivity/in-
tolerance factors would provide increased specifi city in our 
understanding of transdiagnostic emotional processes that 
may be linked to cannabis use.
 Therefore, the present study tested one empirically 
driven model of the concurrent direct associations of anxiety 
sensitivity, perceived distress intolerance, and behavioral 
intolerance of physical distress states in terms of multiple in-
dicators of problematic cannabis use as follows: (a) number 
of cannabis dependence symptoms, (b) number of cannabis 
use problems, and (c) severity of cannabis craving following 
15 hours of deprivation. Consistent with negative-reinforce-
ment models of drug addiction, the mediating role of can-
nabis coping motives was also examined. Based on fi ndings 
from a prior study of emotional sensitivity/intolerance and 
motivational processes underlying problematic alcohol use 
(Howell et al., 2010), it was hypothesized that perceived 
distress intolerance would be uniquely linked to coping mo-
tives for use, which in turn would be related to problematic 
cannabis use (cannabis dependence symptoms, problems, 
and severity of cannabis craving). Data were obtained from 
participants who completed baseline assessments during an 
experimental study of the effects of cannabis administration 
on processing of emotional stimuli among frequent cannabis 
users (Metrik et al., 2015).
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Method

Participants

 Participants (n = 103; Mage = 21.2 years, SD = 4.32; 
35.9% female) were non–treatment-seeking frequent can-
nabis users recruited from the community who met the 
following inclusion criteria: native English speakers, 18–44 
years of age, non-Hispanic White (due to genetic aims of 
the parent study; Metrik et al., 2015), cannabis use at least 
2 days per week in the past month and at least weekly in 
the past 6 months, and self-reported ability to abstain from 
cannabis for 24 hours without withdrawal. Exclusion crite-
ria were intent to quit or receive treatment for cannabis use 
disorder; positive urine toxicology test result for drugs other 
than cannabis; pregnancy; nursing; past-month depressive, 
manic, and/or panic disorders (due to cannabis adminis-
tration procedures used in the parent study) according to 
criteria in the Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition (DSM-IV; American Psychiatric 
Association, 1994); psychotic or suicidal state as assessed by 
the Structured Clinical Interview for DSM-IV Non-Patient 
Edition (SCID-I/NP; First et al., 2002); contraindicated 
medical issues by physical exam; and smoking more than 
20 tobacco cigarettes per day. Participants reported using 
cannabis on an average of 72.1% (SD = 21.4%) of days in 
the 60 days before baseline, with a mean of 2.03 (SD = 1.22) 
times a day. Furthermore, 13.6% of the sample met criteria 
for past-year DSM-IV cannabis dependence, and an average 
of 3.6 (SD = 2.9; observed range = 0–13) problems related to 
cannabis use were reported. The median reported family in-
come bracket of participants was $60,000–$69,000 annually.

Procedure

 The current study involves a secondary data analysis of 
baseline data from a sample recruited for a larger parent 
study (Metrik et al., 2015). Participants completed a battery 
of interview and self-report assessments. As part of the ex-
perimental study, participants abstained from cannabis and 
tobacco smoking for 15 hours before the session. An alveolar 
carbon monoxide (CO) of ≤ 6 ppm (verifi ed with a Smoker-
lyzer, Bedfont Scientifi c Ltd., Maidstone, Kent, England) 
was used to confi rm no recent cannabis or tobacco smoking 
(Cooper & Haney, 2009; Metrik et al. 2015), and zero breath 
alcohol concentration was verifi ed with an Alco-Sensor IV 
(Intoximeters, Inc., St Louis, MO). Tobacco smokers were 
permitted to smoke a tobacco cigarette following the CO test 
to prevent nicotine withdrawal. Participants were compen-
sated upon study completion. One participant was missing 
data on a key predictor measure and thus was excluded from 
the presented analyses. The study was approved by the In-
stitutional Review Board at Brown University, and informed 
consent was completed before initiation of study procedures.

Measures

 Timeline Followback Interview. The Timeline Followback 
(Sobell & Sobell, 1996) was conducted at baseline for the 60 
days before the visit and used to characterize the sample in 
terms of cannabis use and the presence of cigarette smoking.
 Structured Clinical Interview for DSM-IV Disorders–Non-
Patient Edition. The SCID-I/NP (First et al., 2002) was used 
to assess DSM-IV Axis I diagnoses and a symptom count 
for the number of cannabis dependence symptoms, which 
included the presence of cannabis withdrawal per DSM-5 
criteria (American Psychiatric Association, 2013). Thus, the 
possible symptom count ranged from 0 to 7 (observed range: 
0–6).
 Marijuana Problems Scale. The Marijuana Problems 
Scale (MPS; Stephens et al., 2000) is a self-report 22-item 
questionnaire that evaluates problems experienced in the past 
90 days related to cannabis use. A total count of combined 
minor and serious problems was used. The MPS has strong 
internal consistency (Peters et al., 2011; Stephens et al., 
2000). Internal consistency of MPS items was α = .76.
 Marijuana Craving Questionnaire. The Marijuana Crav-
ing Questionnaire (MCQ; Budney et al., 2003) is a 10-item 
self-report assessment of subjective cannabis craving. 
Participants were asked to respond to items (rated on a 1 = 
strongly disagree to 7 = strongly agree scale) according to 
how they were thinking or feeling “right now,” with higher 
scores indicating greater subjective cannabis craving. Items 
are averaged to yield a total craving score (possible range: 
1–7; observed range: 1–6). Internal consistency of the MCQ 
items was α = .90. The MCQ was administered following a 
15-hour deprivation period. The typical onset of cannabis 
withdrawal symptoms and craving is approximately observed 
within 24–48 hours after cessation (Budney et al., 2004); 
thus, the MCQ scores in the current study can be concep-
tualized as an index of the tendency to experience cannabis 
craving following deprivation (in contrast to cue-induced 
craving).1 In addition, the MCQ was correlated with a mea-
sure of cannabis withdrawal even in this sample of users (r 
= .41, p < .05) who self-reported the ability to abstain from 
cannabis for 24 hours without withdrawal.2

 Comprehensive Marijuana Motives Questionnaire. 
The Comprehensive Marijuana Motives Questionnaire 

1Cue reactivity was completed in a separate visit, and indeed cue 
exposure signifi cantly increased scores on the MCQ following 
presentation of cannabis vs. neutral cues (Metrik et al., 2015). Of 
note, average MCQ scores following the presentation of neutral 
cues were identical to the MCQ scores at baseline (following 15-
hour deprivation).
2The inability to avoid using cannabis without feeling anxious in 
24 hours accounted for 11.5% of all telephone screens; thus, this 
was not a prominent reason for exclusion. We believe this further 
clarifi es that the sample was still representative of cannabis users 
who clearly endorse withdrawal symptoms even after 15 hours of 
cannabis deprivation.
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(CMMQ; Lee et al., 2007, 2009) is a 36-item self-report 
assessment of motives for cannabis use, which yields 19 
subscales of different types of motives. Participants are 
asked to rate on a 1 (almost never/never) to 7 (almost 
always/always) scale, how often they used cannabis for 
a number of listed reasons in several domains including 
coping. Three items were used to derive a mean composite 
coping subscale score to assess coping motives for can-
nabis use. The coping subscale items have good psycho-
metric properties (Lee et al., 2009). Internal consistency of 
CMMQ coping items was α = .79.
 Anxiety Sensitivity Index-3. The Anxiety Sensitivity In-
dex-3 (ASI-3; Taylor et al., 2007) is an 18-item self-report 
measure of the tendency to fear sensations associated with 
anxiety. Items are rated on a scale from 0 (very little) to 4 
(very much) and summed to create a total score. The scale 
includes some items from the original Anxiety Sensitivity 
Index (Reiss et al., 1986). The ASI-3 is psychometrically 
sound (Farris et al., 2015; Taylor et al., 2007). Internal con-
sistency of ASI-3 items was α = .81.
 Distress Tolerance Scale. The Distress Tolerance Scale 
(DTS; Simons et al., 2005) includes 15 items rated on a 
5-point Likert-type scale ranging from 1 (strongly agree) to 
5 (strongly disagree), assessing respondents’ perceived abil-
ity to experience and endure negative emotional states. Items 
are summed and a mean score is computed; possible range 
is 1–5, with higher scores refl ecting greater tolerance (lower 
intolerance) for distress. This scale has good psychometric 
properties, including high internal consistency and conver-
gent validity (Simons et al., 2005). Internal consistency of 
DTS items was α = .89.
 Breath-Holding Duration Task. The Breath-Holding 
Duration Task (Asmundson & Stein, 1994) is a behavioral 
assessment of distress intolerance. During the task, partici-
pants are asked to hold their breath for as long as they can 
while being timed with a stopwatch. Breath-holding duration 

is time to exhalation. This task has frequently been used as 
measure of physical distress intolerance (Brown et al., 2009; 
Hajek et al., 1987), with shorter durations of breath-holding 
indicating greater intolerance of physical distress. Research 
has suggested that breath-holding duration maintains unique 
predictive value beyond the effects of physical health condi-
tions, active substance use, and anxiety sensitivity (Hogan et 
al., 2015).

Data analytic strategy

 Preliminary descriptive analyses were conducted to exam-
ine bivariate (zero-order Pearson’s correlation) associations. 
Primary analyses were conducted in AMOS 22.0 (Arbuckle, 
2013), and path modeling using maximum likelihood impu-
tation and estimation were employed. A path model was con-
structed to examine the mediating role of cannabis coping 
motives in the association between anxiety sensitivity (ASI-
3) and distress intolerance (DTS, breath-holding duration), 
and three criterion variables: (a) number of cannabis depen-
dence symptoms, (b) number of cannabis-related problems, 
and (c) cannabis craving severity. All variables were entered 
into a single path model. See Figure 1 for conceptual model. 
Model fi t was assessed using the comparative fi t index (CFI) 
and the root mean square error of approximation (RMSEA). 
CFI is a goodness-of-fi t measure of the amount of variance 
and covariance in the data set accounted for by the implied 
model, with values .90 or above considered acceptable fi t 
(Kline, 2011). An RMSEA of .05 or less indicates good 
model fi t, and RMSEA under .10 is considered to be in the 
acceptable range (Kline, 2011).

Results

 Bivariate correlations are presented in Table 1. The 
three criterion variables were signifi cantly intercorrelated 

FIGURE 1. Conceptual model. No. = number. Note: All variables entered into one path model.
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(medium-sized associations). Cannabis coping motives were 
signifi cantly positively associated with all three criterion 
variables. The ASI-3 and DTS were signifi cantly negatively 
associated, and the two distress intolerance measures were 
positively associated. The ASI-3 and breath-holding dura-
tion were not signifi cantly associated. Mean scores on the 
ASI-3 were low (M = 7.8, SD = 6.5). Average scores on 
the DTS were slightly higher (although still within 1 SD) 
relative to other reported means among cannabis users (e.g., 
Zvolensky et al., 2009). Anxiety sensitivity was positively 
and signifi cantly associated with cannabis coping motives 
as well as cannabis problems and cannabis dependence 
symptoms (medium-sized associations), although it was 
not signifi cantly associated with cannabis craving severity. 
Distress intolerance measures (DTS and breath-holding dura-
tion) were signifi cantly negatively correlated with cannabis 
coping motives. Only the DTS was signifi cantly negatively 
associated with all criterion outcome variables (small- to 
medium-sized associations).

Mediation results

 Next, a path model was constructed and examined in 
terms of its consistency with the theoretical model (Figure 
1). In the proposed path model, model fi t was good, 2(1) 
= 1.43, p = .232; CFI = .99; RMSEA = .07. Informed by 
signifi cant bivariate intercorrelations, the ASI-3 and DTS 
were allowed to correlate, and the DTS and breath-holding 
duration were allowed to correlate. Additionally, all three 
criterion variables were interrelated, and thus were allowed 
to correlate in the path model. Results are presented in Ta-
ble 2. The ASI-3 and breath-holding duration were signifi -
cantly associated with cannabis problems; the DTS was not 
uniquely linked to any cannabis outcomes. After account-
ing for correlations between predictors, only perceived 
distress intolerance (DTS) was signifi cantly negatively 

associated with cannabis coping motives. Coping motives 
were signifi cantly and positively associated with cannabis 
dependence symptoms, problems, and craving severity (ps 
< .001). The mediation (indirect) effects were examined 
using RMediation (Tofi ghi & MacKinnon, 2011) (Table 
3). Results indicated that only the DTS signifi cantly and 
negatively predicted the number of cannabis dependence 
symptoms, number of cannabis problems, and cannabis 
craving severity, which was accounted for by cannabis cop-
ing motives.

Discussion

 The current study aimed to examine the unique predictive 
effects of anxiety sensitivity, perceived distress intolerance 
(of psychological distress), and behavioral distress intoler-
ance (of respiratory distress) in terms of cannabis-related 
outcomes, and the mediating role of cannabis coping mo-
tives. Findings indicated that, at a bivariate level, all three 
indices of emotional vulnerability (ASI-3, DTS, and breath-
holding duration) were associated with cannabis coping 
motives. This set of results replicates the fi ndings from 
other studies that have documented the association between 
anxiety sensitivity and perceived distress intolerance in 
terms of cannabis coping motives among cannabis users 
(Bujarski et al., 2012; Johnson et al., 2010; Zvolensky et al., 
2009). Moreover, the current fi ndings are novel given that 
they implicate objectively measured distress intolerance (of 
respiratory distress) in terms of cannabis coping motives, at 
least at the bivariate level.
 Extending prior work (Bujarski et al., 2012; Zvolensky 
et al., 2009), current fi ndings indicated that only perceived 
distress intolerance was uniquely associated with overall 
stronger urges to use cannabis to cope with negative emo-
tions, which was associated with having more cannabis 
dependence and problems, based on the short-term tension 

TABLE 1. Bivariate correlations and descriptive overview (n = 103)

Variable 1. 2. 3. 4. 5. 6. 7.

1. Anxiety sensitivitya – -.53** -.12 .25* .01 .41** .22*
2. Distress intoleranceb  – .20* -.48** -.26** -.31** -.34**
3. Breath-holding durationc   .– -.24* -.04 .04 -.18
4. Coping motivesd    .– .51** .46** .53**
5. Cannabis craving severitye     .– .28** .46**
6. No. of cannabis problemsf      .– .50**
7. No. of dependence symptomsg       .–

 M 7.8 4.0 49.3 1.6 2.6 3.6 1.2
 SD 6.45 0.71 22.01 0.80 1.19 2.94 1.24
 Observed range 0–30 2.3–5.0 12–114 1.0–4.3 1–6 0–13 0–6

Notes: No. = number. aAnxiety sensitivity (Anxiety Sensitivity Index-3); bdistress intolerance (Distress Tolerance Scale); 
cbreath-holding duration (Breath-Holding Duration Task measured in seconds); dcoping motives (Comprehensive Marijuana 
Motives Questionnaire–Coping subscale); ecannabis craving severity (Marijuana Craving Questionnaire – Total score); fno. 
of cannabis problems (per the Marijuana Problems Scale); gno. of dependence symptoms (Number of cannabis dependence 
symptoms assessed per the Structured Clinical Interview for DSM-IV Non-Patient Edition). Numbers across header correspond 
with variables numbered 1–7.
*p < .05; **p < .01.
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reduction effect of cannabis (Metrik et al., 2011). Moreover, 
the current study included an assessment of craving (consis-
tent with the DSM-5 diagnostic system) in addition to the 
current DSM-IV diagnostic assessment of cannabis depen-
dence, which omits the craving criterion. Thus, the present 
fi ndings increase generalizability of perceived distress intol-
erance as a predictor of a broader categorization of cannabis 
use disorder, consistent with DSM-5 (American Psychiatric 
Association, 2013).
 The current fi ndings inform motivational-based mecha-
nisms related to problematic cannabis use. Individuals’ 
perception of their own limited capacity to withstand dis-
tress may be a cognitive risk factor for problematic cannabis 
use, driven by the tendency to rely on cannabis to eliminate 
distress. The tendency to be fearful of the consequences of 
somatic sensations (anxiety sensitivity) appears to be related 
to coping-motivated cannabis use, most likely for attenua-
tion of fears about anticipated physical states, although it 
may be a less prominent risk factor for maladaptive can-
nabis use. Importantly, perceived distress intolerance and 
anxiety sensitivity are cognitive processes that infl uence 
how individuals interpret distress states and thus precede 
actual attempts to regulate or cope with distress. In contrast, 
one’s behavioral ability to withstand distress is refl ective of 
response-focused emotion regulation. Thus, behavioral mea-
surement of distress tolerance, or persistence in a distressing 
task (such as breath-holding), may be useful in assessing 

whether changes in perception to distress intolerance infl u-
ence actual capacity to withstand in vivo distress (Farris & 
Metrik, 2016). It would be important to consider a range of 
behavioral measures of distress intolerance—including those 
that tap intolerance of mental distress (e.g., frustration) and 
alternative physical distress states (e.g., pain)—in addition 
to respiratory distress, as examined in the current study.
 Several study limitations warrant discussion. First, the 
data used were cross-sectional in nature, which limits hy-
pothesis testing related to causality. For example, in the cur-
rent data, it is unknown how problematic cannabis use may 
have served to promote or exacerbate anxiety sensitivity and 
distress intolerance. Future prospective modeling is needed 
to directly empirically evaluate the extent to which perceived 
distress intolerance may further maintain problematic pat-
terns of cannabis use. Second, because of the genetic aims 
of the parent study, the current sample included participants 
who were exclusively White, thereby potentially limiting the 
generalizability of the current fi ndings. Third, individuals 
were excluded from the study on the basis of self-reported 
inability to abstain from using cannabis for at least 24 hours 
without experiencing withdrawal symptoms. Specifi cally, po-
tential participants were asked, “Do you think you can avoid 
using cannabis for 24 hours without feeling very anxious or 
like you can’t sit still, or feeling very irritable or angry?” It 
is possible that participants who subjectively perceived that 
they were unable to handle distress associated with cannabis 

TABLE 2. Results from path model

 “Path a” effect “Path c” effect

  No. of dependence No. of cannabis Cannabis craving
  symptoms problems severity
Predictor b (SE) b (SE) b (SE) b (SE)

Anxiety sensitivity -0.001 (0.013) 0.012 (0.019) 0.156 (0.043)*** -0.033 (0.018)
Distress intolerance -0.512 (0.115)*** -0.110 (0.188) 0.175 (0.436) -0.207 (0.180)
Breath-holding duration -0.005 (0.003) -0.003 (0.005) 0.023 (0.011)* 0.005 (0.005)

 “Path b” effect

Coping motives – 0.729 (0.148)*** 1.581 (0.343)*** 0.768 (0.142)***

Notes: No. = number. Anxiety sensitivity (Anxiety Sensitivity Index-3); distress intolerance (Distress Tolerance Scale); 
breath-holding duration (Breath-Holding Duration Task) are the predictors; coping motives (Comprehensive Marijuana 
Motives Questionnaire–Coping subscale) is the mediator (M). Path a = effect of X on M; Path c = effect of X on Y; 
Path b = effect of M on Y.
*p < .05; ***p < .001.

TABLE 3. Indirect effects via cannabis coping motives

 Indirect effects

 No. of dependence No. of cannabis Cannabis craving
 symptoms problems  severity

Predictor b (SE) [95% CI] b (SE) [95% CI] b (SE) [95% CI]

Anxiety sensitivity -0.001 (0.01) [-0.02, 0.018] -0.002 (0.021) [-0.044, 0.04] -0.001 (0.01) [-0.021, 0.019]
Distress intolerance -0.373 (0.114) [-0.62, -0.174] -0.809 (0.256) [-1.363, -0.366] -0.393 (0.116) [-0.641, -0.19]
Breath-holding duration -0.004 (0.002) [-0.009, 0.001] -0.008 (0.005) [-0.019, 0.001] -0.004 (0.002) [-0.009, 0.001]

Notes: Bold indicates statistical signifi cance. No. = number; CI = confi dence interval. Anxiety sensitivity (Anxiety Sensitivity Index-3); distress intoler-
ance (Distress Tolerance Scale); breath-holding duration (Breath-Holding Duration Task) are the predictors; cannabis coping motives (Comprehensive 
Marijuana Motives Questionnaire–Coping subscale) is the mediator (M) in the model.
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deprivation and experience strong withdrawal symptoms 
(including craving) were not sampled here. However, it is 
worth noting the variability in self-reported cannabis craving 
(observed range was not restricted).
 Fourth, cannabis users were excluded on the basis of 
having a past-month affective or panic disorder based on the 
experimental procedures of the parent study, which included 
cannabis administration (Metrik et al., 2015). This exclusion 
criterion may have resulted in lower overall average scores 
on the ASI-3 and a somewhat restricted range (observed 
range: 0–30). Thus, although the current fi ndings may rep-
resent a more conservative test of the nature of emotional 
vulnerability and cannabis use, these fi ndings suggest that 
even among frequent cannabis users without affective/panic 
psychopathology, perceived distress intolerance is linked 
(at least cross-sectionally) to dependence processes. Last, 
there are many potential ways to further extend this line of 
work. For example, it would be meaningful to explore the 
intricacies of perceived distress intolerance (per the DTS 
subfactors; Simons & Gaher, 2005) and anxiety sensitivity 
(per ASI-3 subfactors; Taylor et al., 2007) in terms of cop-
ing motives for cannabis use, or alternative motivational 
processes underlying cannabis use.
 Collectively, these data underscore the importance of 
clinically assessing and addressing individuals’ percep-
tion of their ability to tolerate psychological distress, and 
targeting beliefs about one’s ability to cope with distress 
states—presumably by increasing access to and use of 
alternative coping skills (Buckner et al., 2014, 2016). For 
example, a distress tolerance treatment program has been 
developed for substance users to specifi cally increase skills 
to tolerate distress and control behaviors in the context 
of emotional distress (Bornovalova et al., 2012), which is 
largely informed by Dialectical Behavioral Therapy (DBT; 
Linehan, 1993; Linehan et al., 1999) and Acceptance and 
Commitment Therapy (ACT; Hayes et al., 1999). In addition, 
teaching coping skills such as urge surfi ng could be helpful 
for cannabis users not only to develop increased awareness 
of bodily sensations experienced when having cravings but 
also to decrease perceptions of intolerable distress. Impor-
tantly, teaching distress tolerance skills alone (to increase 
behavioral capacity to withstand distress) may be insuffi cient 
if perceptions and beliefs about one’s inability to tolerate 
distress are not addressed.
 Cannabis users could also benefi t from psychoeducation 
regarding the cyclical nature of distress and cannabis use, 
and how low-effort escape behaviors (like cannabis use) 
presumably encourage further reliance on cannabis and can 
increase anxiety and affective problems in the long run. In-
creasing individuals’ willingness and confi dence in their abil-
ity to tolerate and experience discomfort, manage craving, 
and develop alternative adaptive coping skills (Baer et al., 
1999; Litt et al., 2008) may attenuate reliance on cannabis, 

reduce the intensity of cannabis use disorder symptoms, and 
facilitate cannabis cessation efforts.
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