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ABSTRACT. Objective: The purpose of this study was to examine
whether individuals who used medical cannabis for chronic pain were at
increased risk for cannabis use problems compared with individuals who
used medical cannabis for other reasons (e.g., anxiety, insomnia, and
muscle spasms). An additional aim was to determine whether individu-
als who used cannabis for chronic pain, as well as those who reported
greater within-group pain levels, demonstrated a species preference (i.e.,
sativa, indica, hybrids) and the extent to which species preference was
associated with cannabis use problems. Method: Participants were 163
medical cannabis users (77% male), recruited from a medical marijuana
dispensary in California, who completed assessments of medical can-
nabis use motives, history, preferences (species type), and problems,

as well as current pain level. Results: Individuals who used cannabis
to manage chronic pain experienced fewer cannabis use problems than
those who did not use it for pain; among those who used it for pain, the
average pain level in the past week was not associated with cannabis
use problems. Furthermore, individuals who used cannabis for chronic
pain were more likely to use indica over sativa. Preference for indica
was associated with fewer cannabis use problems than preference for
hybrid species. Conclusions: Individuals who use cannabis to manage
chronic pain may be at a lower risk for cannabis use problems, relative
to individuals who use it for other indications, potentially as a function
of their species preference. (J. Stud. Alcohol Drugs, 77, 515–520, 2016)
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PAIN MANAGEMENT IS THE MOST commonly re-
ported reason for seeking medical cannabis (Bonn-Miller

et al., 2014; Walsh et al., 2013). With the recent legalization
of medical cannabis in several U.S. states, the number of
medical cannabis users has substantially increased, in part
because of the perceived effectiveness of cannabis in amelio-
rating chronic pain (Abrams et al., 2007; Lynch & Campbell,
2011). Although chronic pain is a qualifying condition in
all U.S. medical cannabis states, there is growing concern
regarding the development of cannabis-related problems
among those who use cannabis to manage pain.

Preliminary evidence suggests that individuals who use
medical cannabis to manage pain may actually be at a lower
risk for problematic cannabis use patterns than those who
report using medical cannabis for other reasons. A recent
descriptive study (i.e., no inferential statistics) of a sample
of individuals who used medical cannabis observed that
individuals who indicated using cannabis for chronic pain
reported lower quantity and frequency of use, and fewer

problems associated with use, than did individuals who used
it for other conditions (Bonn-Miller et al., 2014). Although
other studies have highlighted negative consequences associ-
ated with using cannabis for pain management (e.g., central
nervous system depression, mood disturbances, and acute
psychosis; Martín-Sánchez et al., 2009), no studies have di-
rectly investigated whether use for chronic pain is associated
with potential use problems, such as cannabis use disorders.

Cannabis is composed of multiple cannabinoids, with
previous research primarily focused on !-9-tetrahydrocan-
nabinol (THC), the primary psychoactive compound, and
cannabidiol (CBD). These particular cannabinoids, or combi-
nations thereof, have been shown to differentially affect spe-
cific medical conditions (e.g., anxiety, chronic pain; Crippa
et al., 2009; Notcutt et al., 2004) and yield different side ef-
fects associated with cannabis use (e.g., paranoid symptoms,
memory impairment, and psychotic experiences; Englund et
al., 2013; Fadda et al., 2004; Schubart et al., 2011). For in-
stance, a composition of cannabis containing both THC and
CBD was found to have more analgesic properties than one
with THC alone (Johnson et al., 2010). In addition, compo-
sitions of cannabis containing high levels of THC and low
levels of CBD have been associated with increased risk for
memory impairment and psychosis (Englund et al., 2013).
Accordingly, different cannabis species (e.g., indica, sativa,
and hybrid) may have different effects as a function of their
cannabinoid concentrations.

At present, there is an extraordinary dearth of research
regarding the extent to which these psychological and
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physical outcomes differ as a function of cannabis species.
Furthermore, although previous research suggests that indica
species may contain higher levels of THC, on average, than
sativa species (Hillig & Mahlberg, 2004), actual cannabinoid
concentrations can vary within as well as between species
and are often untested by sellers of medical cannabis. This
is problematic, because medical cannabis is primarily sold to
consumers based on cannabis species classification, instead
of cannabinoid concentration. Indeed, the only study to
demonstrate preference for a particular cannabis species as
a function of medical condition found that those who report
using cannabis for pain relief were more likely to choose
indica over sativa (Pearce et al., 2014). Although novel, the
study by Pearce et al. (2014) did not provide data on par-
ticipant pain levels, nor did it account for hybrid cannabis
species (representing at least one third of available medical
cannabis) or explore how symptom-species associations dif-
ferentially relate to cannabis use problems.

As the number of individuals who use medical cannabis
expands, it is crucial to better characterize cannabis use
preferences, patterns, and consequences among individuals
who elect to use cannabis. Given the observation that indi-
viduals use medical cannabis primarily for pain management
(Ilgen et al., 2013), the objective of the present study was to
build on the research by Pearce and colleagues (2014) by
documenting differential associations between those who
use medical cannabis for pain management and those who
do not, as well as within-pain-group differences in reported
pain levels, in terms of species preference and cannabis use
problems. It was hypothesized that individuals who used can-
nabis for chronic pain would experience fewer cannabis use
problems compared with individuals who used cannabis for
other reasons (e.g., anxiety, insomnia, and muscle spasms).
Second, the present study sought to explore the associa-
tion between pain level and cannabis use problems among
those who reported using cannabis for chronic pain. Finally,
the current study aimed to determine whether individuals
who used cannabis for chronic pain, as well as those who
reported greater within-group pain levels, demonstrated a
species preference (i.e., sativa, indica, hybrids), as well as
the extent to which species preference was associated with
cannabis use problems.

Method

Participants

Participants were 163 medical cannabis users (77% male;
Mage = 40.4 years, SD = 14.3) recruited from a cannabis
dispensary in California. To participate, individuals were
required to be 18 years of age or older and a current patient
receiving cannabis for a physical or mental health condition
from a medical cannabis dispensary in California. The ma-
jority of participants had graduated high school (97%), with

57% having obtained a 4-year college or graduate/profes-
sional degree. In terms of race and ethnicity, 67.1% of the
respondents identified themselves as White, 7.5% as Black/
non-Hispanic, 6.8% as Hispanic, 3.7% as Black/Hispanic,
3.1% as Asian, and 11.8% as “other.”

Procedure

All procedures were approved by the Veterans Affairs
(VA) and Stanford University Institutional Review Boards.
Individuals acquiring medical cannabis at a dispensary
were approached by a research assistant with a flyer de-
scribing the study and were provided with the opportunity
to participate. Study procedures were described, and indi-
viduals, if interested in participating, were asked to provide
written informed consent. Participants then completed a
series of paper-and-pencil self-report questionnaires, de-
scribed below.

Measures

Demographics, cannabis use history. Participants com-
pleted a demographic questionnaire assessing gender, age,
education level, and race/ethnicity. The Marijuana Smoking
History Questionnaire (MSHQ; Bonn-Miller & Zvolensky,
2009) was used to assess the frequency and history of can-
nabis use. To assess the quantity of use, participants were
asked, “How much cannabis do you usually use per week?”
and were provided with responses of 1 g, 2 g, 3–5 g, 6–8 g,
9–12 g, or more than 12 g. The Medical Marijuana Patient
Questionnaire (MMPQ; see Appendix A at the end of this
article) was developed for the current study and has not been
previously published. The MMPQ was used to determine the
reasons that participants used medical cannabis (i.e., “What
condition(s) have led you to seek out medical cannabis [i.e.,
what is it prescribed for]?”); participants could select one or
more medical conditions and indicate the length of time they
used marijuana for medical purposes. For the present study,
participants were categorized as using cannabis for chronic
pain or not.

Cannabis strains and species preference. The MMPQ (see
Appendix A) was also used to query participants regarding
the name of the cannabis strain they used most often (e.g.,
Grand Daddy Purple, White Widow). A subset of cannabis
strains was batch tested by the dispensary to assess THC
content, and the results of the tests were published on the
dispensary website. Data on the THC content of preferred
cannabis strains were available for 75 participants. The can-
nabis strain name was also paired with information provided
by the dispensary to identify the species (i.e., indica, sativa,
or hybrid).

Cannabis use problems. The eight-item Cannabis Use
Disorders Identification Test–Revised (CUDIT-R; Adamson
et al., 2010) was used to assess cannabis use problems within
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the past 6 months. A sum of the eight items was taken to
yield a total score, which could range from 0 to 32 (Adam-
son et al., 2010). Internal consistency for the CUDIT-R in
the current sample was .74.

Pain. The Pain Numeric Rating Scale (PNRS) was used
to evaluate average pain severity during the past week. Par-
ticipants responded to a single question, “How would you
rate your usual level of pain during the last week?’’ using an
11-point scale (0 = no pain to 10 = worst pain imaginable).
The PNRS has been shown to be a highly reliable assessment
of pain (Ferraz et al., 1990).

Results

Descriptives

See Table 1 for descriptive statistics. More than half
of the sample (n = 90; 55%) reported using cannabis for
chronic pain management. Participants were retained for
analyses if they endorsed a motive for cannabis use (n =
163). However, individuals with incomplete CUDIT data (n
= 14), missing PRNS estimates (n = 9), missing responses on
the index of quantity of cannabis used per week (n = 5), or
missing responses on the MSHQ (n = 2–17) were excluded
from subsets of analyses. Participants were heavy users, with
67% (n = 109) reporting use of cannabis at least 30 times
in the last month, and 37% (n = 60) at least 60 times in the
past month. The preferred method of cannabis consump-
tion was vaporizers (n = 45; 31%), followed by joints or
blunts (n = 32; 22%), pipes (n = 32; 22%), water pipes (n =
23; 16%), oral ingestion (8%), and other (1%). Chi-square
analyses demonstrated that the method of consumption did
not vary as a function of pain group. The majority of par-
ticipants used an average of 3–5 g per week (n = 55, 35%),
followed by 6–8 g (n = 30, 19%), 2 g (n = 25, 16%), 1 g (n
= 20, 13%), and 9–12 g (n = 17, 10%), with 7% (n = 11)
consuming more than 12 g per week. Based on the subset of
samples of medical cannabis that were tested for THC level,
THC composition for indica, sativa, and hybrid species was
15.80% (SD = 2.87, n = 4), 15.85% (SD = 4.97, n = 17), and
20.82% (SD = 5.69, n = 54), respectively.

Participants who used cannabis for chronic pain reported
higher average pain in the past week (M = 5.13, SD = 2.55)
than those who did not use it for chronic pain (M = 1.83, SD
= 2.09), t(151.97) = -8.85, p < .01, d = 1.42. Average grams
of cannabis used per week did not differ as a function of use
for chronic pain, t(156) = 0.98, p > .05). However, individu-
als who used cannabis for chronic pain reported a greater
number of years of regular cannabis use (M = 18.01, SD =
13.25) compared with those who did not use it for chronic
pain (M = 13.93, SD = 11.78), t(159) = 2.04, p < .05, d =
0.33. Age at first use, initial age at regular use, number of
quit attempts, years of medical cannabis use, average num-
ber of times smoked in the past month, and average number

of times smoked per day in the past week did not differ as
a function of use for chronic pain. Among individuals who
used cannabis for chronic pain, average pain in the past week
was positively associated with average number of grams of
cannabis used per week (r = .29, p < .01) and negatively
associated with age at first use (+ = -.31, p < .01); no other
relations emerged between average pain level and cannabis
use history and patterns.

Pain and cannabis use problems

Individuals who used cannabis for chronic pain had fewer
cannabis use problems (M = 9.84, SD = 4.67) compared with
those who did not use it for chronic pain (M = 11.70, SD =
5.35), t(146) = 2.26, p < .05, d = -0.37. Among participants
who reported cannabis use for chronic pain, average pain in
the past week was not correlated with cannabis use problems
(+ = .04, p = .70).

Pain and cannabis species preference

Individuals who reported using cannabis for chronic
pain demonstrated a stronger preference for indica, *2(2) =
11.07, p < .01). Follow-up analyses excluding hybrid users
indicated that, among indica and sativa users (48%; n = 78),
72% of indica users versus 43% of sativa users reported us-
ing cannabis for chronic pain, *2(1) = 6.40, p < .05). Among
individuals who used cannabis for chronic pain, average
level of pain in the past week did not significantly differ as a
function of species preference, F(2, 83) = 2.51, p = .09, &p

2

= .06 (indica: M = 6.00, SD = 0.56; sativa: M = 4.24, SD =
0.55; hybrid: M = 5.14, SD = 0.38).

TABLE 1. Descriptive statistics for cannabis use history, patterns, and prob-
lems; species preference; cannabis pain motives; and perceived pain relief

Variable M (SD)

Age first used cannabis 16.64 (5.43)
Age started regularly 23.05 (10.24)

using cannabis
No. of cannabis quit attempts 1.04 (1.94)
No. of years spent regularly 16.19 (12.74)

smoking cannabis
No. of years using medical cannabis 10.80 (10.40)
No. of times smoked in the past month 54.84 (44.93)
No. of times smoked on an average 3.09 (2.47)

day in the past week
Cannabis Use Disorder Identification 10.83 (5.33)

Test–Revised
Pain Numeric Rating Scale 3.64 (2.86)

n (%)

Use for chronic pain 90 (55)
Prefer indicaa 29 (18)
Prefer sativaa 49 (30)
Prefer hybridsa 83 (52)

Notes: N = 146–161, due to missing data. No. = number. aOnly among
participants endorsing use for chronic pain.
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Cannabis species preference and cannabis use problems

Cannabis use problems were observed to vary as a
function of species preference, such that individuals who
preferred indica reported significantly lower levels of can-
nabis use problems than individuals who preferred hybrids,
F(2, 146) = 3.49, p < .05, &p

2 = .05. No group differences in
cannabis problems emerged between sativa and hybrid users
or between indica and sativa users: sativa (M = 10.39, SD =
4.61), indica (M = 8.56, SD = 4.21), hybrid (M = 11.54, SD
= 5.40). Among individuals who used cannabis for chronic
pain, cannabis use problems did not significantly differ as a
function of species preference, F(2, 80) = 2.81, p = .07, &p

2

= .07 (sativa: M = 10.75, SD = 5.12; indica: M = 7.61, SD =
2.89; hybrid: M = 10.35, SD = 4.85).

Discussion

The present study sought to determine relations among
cannabis use for chronic pain, average past-week reported
pain level, cannabis species preference, and cannabis use
problems. Results demonstrated that individuals who used
cannabis for pain management had fewer cannabis use prob-
lems than individuals who used it for other reasons, a find-
ing with a magnitude associated with clinical significance
(Bruno et al., 2013). Indeed, although individuals who used
cannabis for chronic pain reported a longer use history, they
did not use it in greater quantities or frequencies or experi-
ence more negative consequences from using cannabis than
did individuals not using it for pain.

Findings also indicated that individuals who used cannabis
for chronic pain were more likely to choose indica over sativa,
and the use of indica was associated with fewer cannabis prob-
lems. The observed pattern is in line with anecdotal evidence
and previous research illustrating a preference for indica
among individuals living with various chronic pain conditions
(Pearce et al., 2014). Importantly, although between-group
differences were observed for chronic pain, among individu-
als who used cannabis for chronic pain, no significant rela-
tions were observed between average pain level and cannabis
use problems or species preference. These findings together
indicate that the motive for medical cannabis use (i.e., pain
management) appears to hold more relevance for cannabis use
problems and patterns than specific pain levels.

This study highlights that potential consequences associ-
ated with medical cannabis use may differ as a function of
use motive and species most often used. Using cannabis for
the purpose of alleviating pain is a form of coping, and pre-
vious literature illustrates that coping motives are associated
with a heightened risk for problematic use (Bonn-Miller &
Zvolensky, 2009). However, it appears that a more granular
measurement of symptom-specific coping motives may pro-
vide a more nuanced view of how different types of coping
motives are differentially associated with negative outcomes.

With increasing legalization of medical cannabis, research on
the factors (e.g., motive, species type) that may contribute
to cannabis use problems is sorely needed to better inform
consumers, clinical providers, and policy makers.

Limitations and future research

Although the present study possesses a number of
strengths (e.g., an ethnically diverse community sample) and
is the first to examine both cannabis use consequences and
species preference among individuals who use cannabis to
manage chronic pain, several limitations and areas for future
research should be noted.

First, the cross-sectional nature of the study precludes the
ability to infer causal relations. Thus, randomized controlled
trials using a longitudinal design are needed to determine
whether different species of cannabis may indeed be more
effective in addressing chronic pain and the extent to which
they are associated with negative use outcomes and side ef-
fects over time.

Second, given that the current sample was modest in size
and recruited from only one dispensary in California, find-
ings need to be replicated in larger and more representative
samples of individuals who use medical cannabis. These
research efforts should also consider how other risk factors
associated with chronic pain (e.g., depression; Turk et al.,
1995), and how different types of chronic pain (e.g., neuro-
pathic pain, back pain, cancer-related pain), might interact
to influence consequences associated with using cannabis to
manage pain.

Third, future research should assess the comparative
efficacy, including differences in side effects, of cannabis
relative to opioids or other more traditional pharmacological
approaches to pain management. Such efforts would aid in
the contextualization of the observed associations within the
framework of existing pain management techniques.

Fourth, cannabis strain, and associated cannabinoid
compositions, are not regulated or uniform, and thus may
vary widely across dispensaries. In addition, only a subset
of cannabis strains was tested for cannabinoid concentra-
tion. Future research aimed at replicating and extending the
present findings should strive to include objective testing of
each strain used among a wide range of dispensaries across
the United States and internationally, to increase confidence
in, and generalizability of, results.

Finally, given the breadth of pain types, researchers
should consider how cannabis-species preference and use
outcomes might differ as a function of the specific pain con-
dition (e.g., multiple sclerosis, fibromyalgia, back injury).
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