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Abstract
Problematic substance use is associated with depression. Clarifying the relationship between
substance use and depression remains an important research goal, with implications for prevention
and treatment. Individual differences in the ability to tolerate negative physical and emotional
sensations were hypothesized to play a role in substance use behaviors among depressed individuals.
The present study investigated the roles of discomfort and distress tolerance in the relationship
between alcohol and cannabis problems and depression among undergraduates (N = 265). Consistent
with other reports, depression was correlated with alcohol and cannabis problems. As predicated,
distress tolerance mediated the relationships between depression and alcohol and cannabis problems.
Interestingly, discomfort intolerance moderated the relationship between depression and cannabis
problems such that depressed individuals with high discomfort tolerance were most vulnerable to
cannabis problems. These data suggest that distress intolerance may at least partially account for
alcohol and cannabis problems among depressed young adults whereas discomfort intolerance may
actually serve a protective role in the development of cannabis problems.
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Alcohol use disorders (AUD) and illicit substance use disorders (SUD) are associated with
high rates of depression (Grant et al., 2003). Depression is associated with a two-fold increase
in the rate of AUD (Grant et al., 2004;Grant et al., 2003) and a six-fold increase in the rate of
cannabis use disorder (Grant, 1995). Despite the high rates of AUD and SUD among depressed
individuals, the mechanisms underlying these relations remain unclear. Individual differences
in the ability to tolerate negative emotional and physical sensations could help explain these
linkages. Distress intolerance is a decreased capacity to withstand negative emotional states
and has been linked to substance misuse (Simons & Gaher, 2005). There is good reason to
believe distress intolerance may at least partially account for substance problems in depressed
individuals. To illustrate, using alcohol to cope with psychological distress mediates the link
between negative affect regulation expectancies and alcohol use (Galen, Henderson, &
Coovert, 2001). Comparable relations have been found for cannabis use (Simons, Gaher,
Correia, Hansen, & Christopher, 2005).
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Discomfort intolerance is similar to distress tolerance but refers to an individual difference in
the capacity to tolerate unpleasant bodily sensations (Schmidt, Richey, Cromer, & Buckner,
in press). Although we know of no direct tests of the moderational effects of discomfort
intolerance on substance use, past work suggests discomfort intolerance may increase the risk
of substance-related impairment. For instance, using alcohol in response to physical discomfort
is related to alcohol use problems (Turner, Annis, & Sklar, 1997). The relation between
physical discomfort and cannabis has received less attention; yet data suggest that cannabis
use may also be linked to discomfort intolerance. For instance, cannabis users are more likely
to endorse the expectation that using cannabis will attenuate physical discomfort (Schafer &
Brown, 1991) and some patients report using cannabis to relieve discomfort associated with
physical illness (Woolridge et al., 2005).

In sum, the link between problematic substance use and depression is well established, yet
much work remains to identify the mechanisms underlying this association. Conceptual models
and some empirical data suggest that distress and discomfort intolerance may act as
vulnerabilities for substance use problems. The present study is the first to directly examine
distress and discomfort intolerance in relation to substance use problems and depression.
Specifically, we examined both moderation and mediation models. It was hypothesized that
discomfort intolerance would moderate the link between depression and substance use
problems such that depressed individuals with high discomfort intolerance would demonstrate
the greatest risk of alcohol and cannabis problems. In line with past work on affect regulation
and substance use (e.g., Simons et al., 2005), it was hypothesized that distress intolerance would
mediate the relation between depression and alcohol and cannabis use problems.

1. Methods
1.1. Participants

The present sample consisted of 265 psychology undergraduates. The sample was
predominantly Caucasian (78.1%) and female (62.3%) with a mean age of 18.7 (SD = 1.2).
Nearly 74% reported consuming alcohol more than once in the past month and 48.4% reported
five or more drinks per session. About 60% reported ever using cannabis, 31.3% reported past-
month cannabis use and 8.2% reported daily cannabis use.

1.2. Measures
Participants provided written informed consent and completed self-report measures in a group
setting. The Substance Use Form assessed whether they had ever used alcohol/cannabis, usual
frequency of alcohol/cannabis use in the past month, and usual quantity of alcohol consumed
(on a 0-9 rating scale). The Rutgers Alcohol Problems Index (RAPI; White & Labouvie,
1989) assessed frequency of alcohol use problems. The RAPI demonstrated excellent internal
consistency (α = .89) and scores ranged from 17 to 74 (M = 50.04, SD = 14.01). The Marijuana
Problems Scale (MPS; Stephens, Roffman, & Curtin, 2000) evaluated negative social,
occupational, physical, and personal consequences associated with cannabis use in the past 90
days. The MPS demonstrated excellent internal consistency (α = .86) and scores ranged from
0 to 17 (M = 1.83, SD = 3.38). The Discomfort Intolerance Scale (DIS; Schmidt, Richey, &
Fitzpatrick, 2006) assessed ability to tolerate physical discomfort. The DIS demonstrated good
internal consistency (α = .72) and scores ranged from 0 to 30 (M = 13.00, SD = 5.71). The
Distress Tolerance Scale (DTS; Simons & Gaher, 2005) assessed ability to tolerate
psychological distress. The DTS demonstrated excellent internal consistency (α = .93) and
scores ranged from 17 to 74 (M = 8.63, SD = 8.14). The Beck Depression Inventory-II (BDI;
Beck & Steer, 1987) assessed depressive symptoms. The BDI-II demonstrated excellent
internal consistency (α = .92) and scores ranged from 0 to 48 (M = 8.63, SD = 8.14).
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2. Results
Using a probability factor of .025 to control for Type I error, we found that depression was
related to alcohol problems (r = .27, p < .01), cannabis problems (r = .26, p < .01), and distress
intolerance (r = -.53, p < .01) but was unrelated to alcohol quantity, alcohol and cannabis
frequency, and discomfort intolerance (r’s < .10, p’s > .025). Discomfort intolerance was
related to decreased distress tolerance (r = -.16, p < .025) and decreased cannabis frequency
(r = -.23, p < .01). Distress tolerance was related to decreased alcohol quantity (r = -.17, p < .
025) and fewer alcohol (r = -.31, p < .01) and cannabis (r = -.18, p < .01) problems.

To test the moderational roles of distress and discomfort intolerance on the link between
depression and alcohol use behaviors, hierarchical regressions were computed. Alcohol
quantity, alcohol frequency, and alcohol problems were dependent variables and gender was
entered as a covariate. Predictive variables were the main effects of distress intolerance or
discomfort intolerance and BDI score and the interaction of distress/discomfort intolerance ×
BDI score. Variables were centered to reduce the multicollinearity. None of the moderation
analyses were significant. To test moderation on the link between depression and cannabis use,
additional hierarchical regressions were computed with cannabis use frequency and problems
as dependent variables. Only discomfort intolerance moderated this relation (Table 1). The
form of the interaction was examined (Cohen & Cohen, 1983). Unexpectedly, those with low
discomfort intolerance and depression showed the greatest risk cannabis problems (see Figure
1). The mediational role of distress tolerance on the relationship between depression and
cannabis and alcohol problems was tested (Kenny, Kashy, & Bolger, 1998). Distress tolerance
mediated the relation between depression and both alcohol and cannabis problems (Table 2).

3. Discussion
The first goal of the present study was to investigate whether discomfort intolerance and
distress intolerance were linked to problematic alcohol and cannabis use. Consistent with past
work (e.g., Simons & Gaher, 2005), distress intolerance was related to alcohol and cannabis
problems, increased alcohol quantity, and increased cannabis use frequency. Together, these
data suggest that individuals with low distress tolerance use substances to regulate emotions
which is cause for concern given that substance use to cope with negative emotions is related
to high-risk substance behaviors (Carey, 1993;Turner et al., 1997). Importantly, distress
tolerance mediated the links between depression and alcohol and cannabis use problems.

Discomfort intolerance moderated the link between depression and cannabis-related problems
such that only those individuals with high capacity to tolerate physical discomfort were
vulnerable to cannabis-related problems. Although unexpected, this novel result suggests that
discomfort intolerance may serve a protective role in problematic cannabis use behaviors (yet
less protective among depressed individuals). These data indicate that individuals less able to
tolerate bodily sensations (such as those produced by cannabis) are less likely to use cannabis.

It is noteworthy that although distress and discomfort intolerance were related, the modest size
of the association and the different correlates between them suggests these are two distinct
constructs. Also the present study was the first known investigation of the relationships between
depression and discomfort and distress intolerance. Depression was associated with distress
intolerance, supporting the notion that individuals with depression experience impairment
tolerating psychological (but not physical) distress. This study has some limitations that suggest
future work. First, due to the cross-sectional nature of these analyses, causal inferences cannot
be made. Second, self-report measures are subject to memory bias. Despite these limitations,
the present study serves as an important step toward understanding the roles of discomfort and
distress tolerance in problematic substance use behaviors.
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Figure 1.
Moderation Effect of Discomfort Intolerance on the Relationship between Depression and
Cannabis-Related Problems.
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Table 2
Regression Analyses Testing for Mediation: (1) Effect of Social Anxiety on Alcohol and Cannabis Problems,
(2) Effect of Social Anxiety on Distress Tolerance, (3) Effect of Distress Intolerance on Alcohol and Cannabis
Problems, (4) Effect of Social Anxiety on Alcohol and Cannabis Problems after Controlling for Distress
Tolerance

[[Dependent Variable|]] [[Independent Variable(s)|]] [[β|]] F

[[Alcohol Model|]]
[[Alcohol-Related Problems|]] [[1. Depression|]] [[.27|]] [[19.80|]] **
[[Distress Tolerance|]] [[2. Depression|]] [[-.54|]] [[79.23|]] **
[[Alcohol-Related Problems|]] [[3. Distress Tolerance|]] [[-.31|]] [[20.99|]] **
[[Alcohol-Related Problems|]] 4. Depression

Distress Tolerance
.06
-.32

.54
21.55**

[[Cannabis Model|]]
[[Cannabis -Related Problems|]] [[1. Depression|]] [[.26|]] [[18.42|]] **
[[Distress Tolerance|]] [[2. Depression|]] [[-.54|]] [[79.23|]] **
[[Cannabis -Related Problems|]] [[3. Distress Intolerance|]] [[-.18|]] [[6.87|]] **
[[Cannabis -Related Problems|]] 4. Depression

Distress Tolerance
.12
-.19

2.05
6.99**

Note. Depression was measured using the Beck Depression Inventory-II (BDI-II), alcohol-related problems were measured using the Rutgers Alcohol
Problems Index (RAPI), cannabis-related problems were measured with the Marijuana Problems Scale (MPS), and distress tolerance was measure using
the Distress Tolerance Scale (DTS). β = standardized beta weight provided for multiple regression. Depression was separately regressed on each dependent
variable in steps (1) and (2). Depression and distress were simultaneously regressed for each dependent variable in step (4).

*p < .05

**
p < .01
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