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Abstract
Background—The use of cannabis for medical purposes is proliferating in the U.S., and PTSD
is an explicitly approved condition for accessing medical cannabis in 5 states. Prior research
suggests that people with PTSD often use cannabis to help cope with their condition, and that
doing so results in more frequent and problematic cannabis use patterns. Specific coping
motivations, such as sleep improvement, among medical cannabis users, have not been examined.

Methods—The present study evaluated specific coping use motivations, frequency of cannabis
and alcohol use, and mental health among a convenience sample of patients (N=170) at a medical
cannabis dispensary in California.

Results—Those with high PTSD scores were more likely to use cannabis to improve sleep, and
for coping reasons more generally, compared with those with low PTSD scores. Cannabis use
frequency was greater among those with high PTSD scores who used for sleep promoting
purposes compared with those with low PTSD scores or those who did not use for sleep promoting
purposes.

Conclusions—Consistent with prior research, this study found increased rates of coping-
oriented use of cannabis and greater frequency of cannabis use among medical users with high
PTSD scores compared with low PTSD scores. In addition, sleep improvement appears to be a
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primary motivator for coping-oriented use. Additional research is needed to examine the health
consequences of this pattern of cannabis use and whether alternative sleep promoting interventions
(e.g. CBT-I) could reduce the reliance on cannabis for adequate sleep among those with PTSD.
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1. INTRODUCTION
Cannabis is the most widely used illicit substance in the United States (SAMHSA, 2012)
and the legalization of cannabis for medicinal purposes has become a growing trend. The
approved conditions for which cannabis may be doctor-recommended varies at the state
level, but most states allow medical use of cannabis for certain medical disorders/problems
(e.g., cancer, severe and chronic pain, HIV/AIDS). The use of medical cannabis for
psychological disorders, however, is not as common. Currently, only 5 of 20 states with
medical cannabis laws explicitly allow the medical use of cannabis as a treatment for those
with posttraumatic stress disorder (PTSD).

Though there has been a general dearth of empirical research speaking to the use and effects
of cannabis among those with PTSD, existing evidence suggests that individuals with PTSD,
particularly those with heightened hyperarousal symptoms, use cannabis primarily for
coping reasons (e.g., Boden et al., 2013; Bonn-Miller et al., 2007a; Passie et al., 2012), and
that such coping-oriented use may be associated with heavier and more problematic
cannabis use patterns (e.g., dependence), as documented in the general population (Bonn-
Miller and Zvolensky, 2009). Following, there has been increasing interest in understanding,
among those with PTSD, the specific motives for which cannabis is used. In a study among
20 adult females with PTSD, Bonn-Miller and colleagues (2010) found poor sleep quality to
interact with PTSD symptom severity in the prediction of coping-oriented cannabis use.
Here, individuals with elevated PTSD symptoms and sleep problems were particularly likely
to use cannabis to cope.

Though Bonn-Miller and colleagues (2010) documented the importance of sleep problems in
terms of understanding the association between PTSD and coping-oriented cannabis use,
little research has been conducted to examine whether specific symptoms of PTSD are being
“treated” with cannabis use, and, in particular, whether individuals with PTSD use cannabis
specifically to improve sleep, or instead to cope with negative affect more broadly. Here,
recent work has demonstrated that specific psychoactive components of cannabis may
initially facilitate sleep onset (Russo et al., 2007; Schierenbeck et al., 2008), though long-
term and problematic use has been associated with sleep disturbances, including altered
sleep architecture (Bolla et al., 2008; Vandrey et al., 2011). Additionally, there has yet to be
an investigation of how specific coping motivations are associated with use frequency
within this context.

The present study sought to examine (1) the specific cannabis motives that distinguish a
medicinal cannabis-using individual with PTSD from an individual without PTSD, and (2)
whether the interaction of PTSD and PTSD-specific use motives are associated with more
severe use frequency. We hypothesized that medical cannabis users with PTSD would be
more likely to report cannabis use specifically to improve sleep, compared to those without
PTSD. Further, due to the development of tolerance to the sleep-inducing effects of cannabis
(Schierenbeck et al., 2008), as well as prior documented associations between coping-
oriented use and heavy cannabis use patterns (Bonn-Miller and Zvolensky, 2009), we
hypothesized that those with PTSD who also used for sleep motives would evidence greater
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cannabis use frequency. As research has demonstrated that depression and alcohol use are
both associated with PTSD (McFarlane, 1998; Shalev et al., 1998) and cannabis use
(Bovasso, 2001; Griffin et al., 2002), depressive symptoms and alcohol use were included as
covariates.

2. METHOD
2.1 Participants

Study participants (N=217) were adult (18 and over) patients using cannabis obtained from a
licensed medical cannabis dispensary in San Francisco, California. Of the participants
enrolled in the study, 170 completed the requisite questionnaires and were included in data
analyses. The mean age of the sample was 41 years (SD=15) and 22% were female.
Participants were excluded based on inability to provide written informed consent to
participate, and being under 18 years of age. The majority of participants self-identified as
Caucasian (67.1%), followed by Black/Non-Hispanic (7.8%), Hispanic (7.8%), Black/
Hispanic (3.0%), Asian (3.0%), and “Other” (11.4%). The most common self-reported
conditions for which participants sought medical cannabis included anxiety (62.7%), chronic
pain (55.6%), stress (47.9%), insomnia (47.9%), and depression (41.4%; see Bonn-Miller et
al., 2013 for more complete description).

2.2 Procedure
Patients presenting to the medical cannabis dispensary were provided with the opportunity
to participate in the study by research staff. After obtaining written informed consent to
participate, interested individuals completed a battery of questionnaires. Research staff
debriefed participants upon completion, and participants were entered into 1 of 4 drawings
to receive a $100 prize. Data describing self-reported cannabis use characteristics of this
sample have been reported previously (Bonn-Miller et al., 2013). Study procedures were
approved by the Stanford University IRB and conducted in accordance with the ethical
principles of the Declaration of Helsinki.

2.3 Measures
2.3.1 Posttraumatic Stress—The PTSD Checklist-Civilian Version (PCL-C; Weathers
et al., 1993) is a 17-item questionnaire in which respondents indicate presence and severity
of symptoms of PTSD, derived from the DSM-IV symptoms for PTSD (APA, 2000). A total
score was calculated. Consistent with recommendations among community samples
(NCPTSD, 2013), a total score of 30 was used as a cut-off to generate two groups: those
without PTSD (PCL score < 30) and those with probable PTSD (PCL score > 30). The PCL-
C has excellent psychometric properties (Weathers et al., 1993). Cronbach’s α = .95 in the
current sample.

2.3.2 Cannabis Use Motives—The Comprehensive Marijuana Motives Questionnaire
(CMMQ; Lee et al., 2009) was used to index motives for cannabis use. Participants rate how
often they use cannabis for each of 36 reasons on a 5-point Likert-type scale (1 = “Almost
Never/Never” to 5 = “Almost Always/Always”). These 36 items comprise 12 different
domains (3 reasons/domain) of motives for use including: Enjoyment, Conformity, Coping
(e.g., “To forget your problems”), Experimentation, Boredom, Alcohol, Celebration, Altered
Perception, Social Anxiety, Low Risk, Sleep (e.g., “To help you sleep”), and Availability.
Cronbach’s α = .74 for CMMQ subscales in the current sample.

2.3.3 Cannabis Use Frequency—A single item from the Marijuana Smoking History
Questionnaire (MSHQ; Bonn-Miller and Zvolensky, 2009) was used to determine past 30-
day cannabis use, regardless of use motive (e.g., medicinal). Participants were asked to rate
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the frequency of their cannabis use in the past 30 days on a scale of 0 “no use” to 8 “more
than once a day.” The MSHQ has performed well in previous research, with convergent
validity for the employed frequency item (Bonn-Miller and Zvolensky, 2009; Bonn-Miller et
al., 2007b). In the present sample, scores ranged from 2-8 (M = 7.09, SD = 1.37).

2.3.4 Alcohol Use—The Alcohol Use Disorders Identification Test (AUDIT; Saunders et
al., 1993) is a 10-item self-report measure of hazardous and harmful alcohol consumption. A
total score is calculated to produce a global measure of problematic alcohol use. Cronbach’s
α = .84 in the current sample.

2.3.5 Depressive Symptoms—The Inventory of Depression and Anxiety Scale (IDAS;
Watson et al., 2007) is a 64-item questionnaire measuring depression and anxiety. The
General Depression subscale was employed as a measure of depressive symptoms and used
as a covariate. Cronbach’s α = .84 in the current sample.

2.4 Data Analysis
First, a series of t-tests were conducted to examine group (no PTSD versus probable PTSD)
differences in terms of cannabis use motives. T-tests were adjusted (p = .01) for multiple
comparisons. Next, we examined the interaction of motive for use (sleep and coping) and
group on past 30-day cannabis use. Two separate hierarchical multiple regressions (HMRs)
were conducted (one for sleep, one for coping motives) in which past 30-day cannabis use
served as the outcome variable. Sleep and coping motives were selected, as these were the
only two motives that were found to vary as a function of PTSD symptom levels. All
continuous variables were standardized prior to entry. In Step 1, main effects for motive
(sleep or coping) and PTSD group were simultaneously entered. In step 2, the interaction
between motive (sleep or coping) and PTSD group was entered. In step 3, alcohol use
(AUDIT total score) and depressive symptoms (IDAS General Depression sub-score) were
entered as covariates. Variables were entered in this fashion to test whether the obtained
results remained after adjusting for relevant covariates, while ensuring that interaction
effects were not significant merely due to suppression effects of covariates (Simmons et al.,
2011).

3. RESULTS
Results of t-tests indicated that individuals with probable PTSD reported greater motivation
to use cannabis for sleep and coping reasons compared to those without PTSD. No
associations were found between PTSD and any other motives (see Table 1). In the
hierarchical regressions (see Table 1), a significant main effect for sleep motives, but not
PTSD group, was observed in predicting past 30-day cannabis use. Furthermore, as
predicted, the interaction between sleep motives and group was associated with past 30-day
cannabis use, accounting for 3% of unique variance. After adjusting for covariates in Step 3,
the interaction remained significant with the entire model accounting for 25.2% of variance
in past 30-day cannabis use. In terms of coping motives, there was a main effect for coping,
but not PTSD group. In addition, the interaction of PTSD group and coping was non-
significant.

Consistent with recommendations for examining interactions (Aiken and West, 1991), post-
hoc probing of the significant interaction indicated that sleep motives was positively
associated with past 30-day cannabis use among individuals with probable PTSD, but not
among individuals without PTSD (see Figure 1).

Analyses were also run using a continuous index of PTSD symptoms (total PCL score).
Results remained consistent. A significant interaction of sleep motive and PTSD symptoms
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emerged both before, β = .70, p = .008, and after, β = .69, p = .009, accounting for
covariates. In addition, analyses related to coping motives still yielded a non-significant
interaction, β = −.07, p = .80.

4. DISCUSSION
The present study sought to extend prior work by determining motivation for cannabis use
among individuals who report elevated PTSD symptoms and use medical cannabis. First, the
present study replicated prior work (e.g., Bonn-Miller et al., 2007a; 2013) by documenting
that individuals with probable PTSD used cannabis for negative affect reduction (i.e., coping
motives). Consistent with hypotheses, the present study also provided the first empirical
evidence for cannabis use for sleep reasons among those with probable PTSD, with these
two motives (i.e., coping, sleep) being the only motives observed to differ between those
with probable PTSD and those without.

Also consistent with expectation, PTSD group was found to interact with sleep motives in
terms of cannabis use frequency. These findings extend prior work that documented an
interactive relation between PTSD symptoms and sleep problems in terms of coping motives
(Bonn-Miller et al., 2010) by showing that those with probable PTSD (and those with
greater PTSD symptom severity) who used cannabis to improve sleep reported more
frequent cannabis use. Indeed, no association was observed between sleep motives and use
frequency among the non-PTSD group. Though coping-oriented use was elevated among
those with probable PTSD, no interaction was observed for frequency of cannabis use,
providing strong evidence for the uniqueness of the association between PTSD symptoms
and sleep motives in terms of cannabis use frequency. Finally, all of the aforementioned
associations were observed above and beyond co-occurring alcohol problems and depressive
symptoms, and among a sample of medicinal cannabis users, a group heretofore unexamined
in terms of PTSD and associated use motivation.

Though the present study provides strong empirical evidence for the unique role of sleep-
motivated cannabis use among medicinal cannabis users with probable PTSD, it is not
without limitation. First, the present study was cross-sectional in nature. Additionally, it was
conducted within one cannabis dispensary in San Francisco, and the sample was primarily
male. So as to improve our understanding of the observed associations and generalizability
of findings, future work should employ prospective assessment among samples more
representative of the medicinal cannabis using population. Another limitation of the present
study was that no interview-based or objective measures were employed (all data were self-
report). Though the employed measures were well validated and have been used extensively
in prior literature, future work would benefit from including biochemical verification of
cannabis use status as well as behavioral (e.g., cue exposure) and/or interview-based (e.g.,
Clinician Administered PTSD Scale; Blake et al., 1995) measures of PTSD status and
symptomatology.

Limitations notwithstanding, the present study provides empirical evidence to suggest that
individuals with high levels of PTSD symptoms use medicinal cannabis for coping and sleep
motives, and that sleep-motivated use, specifically, is associated with more frequent
cannabis use. Interventions shown to improve sleep quality (e.g., Cognitive Behavioral
Therapy for Insomnia; Morin et al., 2006) may be useful in terms of providing an alternative
to cannabis for individuals with PTSD who are reporting significant difficulties with sleep.
It is unknown whether the high rate of cannabis use among this sub-population is associated
with adverse health outcomes relative to those with PTSD who do not use cannabis.
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Figure 1.
Level of past 30-day cannabis use as a function of the interaction between PTSD group (no
PTSD versus Probable PTSD) and sleep motives. Frequency of past 30-day cannabis use
was ranked on a scale of 0 “no use” to 8 “more than once a day.
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