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Objective. Patients with chronic pain, including ﬁbromyalgia (FM), may seek treatments outside of mainstream medicine. Medicinal cannabinoids are popularly advocated for pain relief but with limited evidence for efﬁcacy in FM. The
extent of use of cannabinoids in FM is unknown.
Methods. We have documented the self-reported prevalence of cannabinoid use in 457 patients with the diagnosis of FM
and referred to a tertiary care pain center. We validated the diagnosis of FM and examined the associations of
cannabinoid use in these patients.
Results. Cannabinoids were being used by 13% of all patients, of whom 80% used herbal cannabis (marijuana), 24% used
prescription cannabinoids, and 3% used both herbal cannabis and prescription cannabinoids. One-third of all men used
cannabinoids. Current unstable mental illness (36% versus 23%; P ⴝ 0.002), opioid drug–seeking behavior (17% versus
4%; P ⴝ 0.002), and male sex (26% versus 7%; P ⴝ 0.0002) were all associated with herbal cannabis use. There was a trend
for cannabinoid users to be unemployed and receiving disability payments. The diagnosis of FM was validated in 302
patients, with 155 assigned another primary diagnosis. When the FM group was analyzed separately, signiﬁcant
associations were lost, but trends remained.
Conclusion. Cannabinoids were used by 13% of patients referred with a diagnosis of FM. The association of herbal
cannabis use with negative psychosocial parameters raises questions regarding the motive for this self-medication
practice. Although cannabinoids may offer some therapeutic effect, caution regarding any recommendation should be
exercised pending clariﬁcation of general health and psychosocial problems, especially for those self-medicating.

INTRODUCTION
Herbal cannabis has been used for the treatment of pain for
centuries. However, in more recent times, this use has
been mostly outside of mainstream medicine (1). In the
past few decades, pharmacologic preparations of cannabinoids have become available and are used for treatment of
pain as well as other symptoms, including nausea and
spasticity. Fibromyalgia (FM) is a pain syndrome reported
to affect between 2% and 3% of the population, is more
common in women, and has no ideal treatment (2– 4).
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Given that pharmacologic treatment outcomes for patients
with FM are mostly modest, patients may turn to unconventional self-administered modalities (5). Medicinal cannabinoids represent one such treatment that is popularly
advocated for the management of pain conditions, with
evidence of efﬁcacy mostly for neuropathic pain (6). The
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Cannabinoid Use in Fibromyalgia

Signiﬁcance & Innovations
●

Physicians should be alert to the negative psychosocial associations with self-medication with
herbal cannabis in patients with ﬁbromyalgia.

●

The risks associated with herbal cannabis in combination with other pharmacologic treatments for
ﬁbromyalgia are unknown, but may be considerable.

●

It is possible that some patients may be dishonestly using the diagnosis of ﬁbromyalgia to justify
use of herbal cannabis.

advocacy and popular use of medicinal cannabinoids extend far beyond the evidence-based literature, without formal recommendation for use in many conditions and with
limited knowledge of the true risk/beneﬁt ratio of this
intervention.
The identiﬁcation of an extensive endocannabinoid system that is present throughout the human body, with evidence for a role in pain modulation, as well as other
effects, has triggered interest in this system and its role in
health and disease (1). Cannabinoids exist as natural molecules in the plant Cannabis sativa, commonly known as
marijuana, or as synthetic compounds that can be legally
prescribed in some countries. The presence of cannabinoid receptors in both the peripheral and central nervous
systems raises the question of whether exogenous cannabinoids may be analgesic in pain conditions such as FM
(7).
Two factors have limited the clinical study of cannabinoids in disease. First, marijuana, the most common form
of cannabinoid, is an illegal substance in most countries,
and persons using this agent are subject to prosecution.
Second, the group of cannabinoids as a whole, whether
natural or synthetic, is often associated with a social
stigma in view of the legalities concerning the use of
marijuana, the most popular illicit substance worldwide.
In a previous study, we have reported the use of opioids
in patients carrying a diagnosis of FM and observed that
some were using illicitly obtained herbal cannabis for
reported symptom relief (8). The prevalence of the use of
cannabinoids, either herbal or pharmacologic preparations, in FM patients is unknown and therefore warrants
examination. The intent of this study was to record the use
of any cannabinoid and the association of cannabinoid use
in a population of patients referred to a multidisciplinary
pain center with a diagnosis of FM.

MATERIALS AND METHODS
Study design. All patients referred to the Alan Edwards
Pain Management Unit from January 2005 to December
2010 with a referring diagnosis of FM were evaluated in
a designated FM clinic. This multidisciplinary unit is
staffed by health care professionals from the following
disciplines: rheumatology, anesthesiology, pain medicine,
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family medicine, psychology, physiotherapy, and nursing.
In January 2011, we conducted a retrospective chart review of all 457 patients seen in the FM clinic, a cohort that
has previously been described (8).
Most patients were referred by primary care physicians,
with only a minority referred by specialists from other
disciplines. Patients retained the diagnosis of FM if they
fulﬁlled the 1990 American College of Rheumatology criteria at the time of intake and constituted the FM group (2).
Patients diagnosed with some other primary condition that
was either medical or psychological/psychiatric to account for reported symptoms were categorized as non-FM
(non-FM group).
Data recorded at the time of the initial evaluation were
extracted using a predetermined protocol and included
demographic, disease-related, and psychosocial information. Demographic information included age, sex, education level, current employment status, and any current
disability payments. Symptom and disease-related information included current pain level as measured by a
10-cm visual analog scale (VAS) and functional status as
measured by the Fibromyalgia Impact Questionnaire (FIQ)
(9).
All patients were evaluated by a psychologist to examine
for a diagnosis of any previous or current psychological/
psychiatric condition, with diagnoses made according to
the Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition. Mental health status was veriﬁed by additional report by a treating mental health care professional,
when applicable. Patients presenting with serious uncontrolled mental health problems were classiﬁed as having a
current unstable mental illness. Patient report of previous
suicide attempts, current suicide ideation, or history of
current or previous substance abuse (alcohol and/or illicit
drug use) was documented. Opioid drug–seeking patients
were identiﬁed according to the criteria of Portenoy if they
demonstrated aberrant drug-related behaviors (10). This is
a measure to speciﬁcally address opioid drug seeking in
the health care setting. Current cannabinoid use, either
licit as for prescription cannabinoid or herbal cannabis
accessed with Health Canada authorization or illicit as for
illegally accessed herbal cannabis, was recorded. If patients afﬁrmed that they were using herbal cannabis, they
were asked whether the use was for medicinal or for recreational purpose, and they were asked to estimate the
amount that was used on a daily basis. Users of herbal
cannabis usually report use in grams or joints, with a
single rolled joint reported to be made up of 0.5 gm on
average.
Statistical methods. Demographic information, mental
health status, and report of substance use were examined
according to cannabinoid use or nonuse for the patient
cohort. Univariate analysis of variance was used to compare means in normally distributed continuous data, and
chi-square tests were used to compare proportions for
categorical data. The medians for nonparametric variables
were compared using the Kruskal-Wallis one-way analysis
of variance. Analyses were conducted for the entire group
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Table 1. Demographic and disease information for 457 patients referred with a diagnosis of
ﬁbromyalgia, stratiﬁed according to cannabinoid use*

Age, mean ⫾ SD years
Sex
Male
Female
Education (n ⫽ 436)
Incomplete
High school
College
University
Unemployed
Disability
Diagnosis
Fibromyalgia
Not ﬁbromyalgia
Unstable mental illness
Opioids
Drug-seeking behavior
Previous suicide attempts
Suicide ideation

All patients
(n ⴝ 457)

Cannabinoids
(n ⴝ 59)

No cannabinoids
(n ⴝ 398)

Cannabinoids vs.
no cannabinoids, P

47 ⫾ 11

45 ⫾ 10

48 ⫾ 11

NS
0.0006

40 (9)
417 (91)

13 (33)
46 (11)

27 (67)
371 (89)

50 (11)
132 (29)
156 (34)
98 (21)
308 (67)
165 (36)

9 (15)
16 (27)
22 (37)
10 (17)
46 (78)
23 (39)

41 (10)
116 (29)
134 (34)
88 (22)
262 (66)
142 (36)

NS
NS
NS
NS
NS
NS

302 (66)
155 (34)
110 (24)
144 (32)
25 (6)
28 (6)
30 (7)

36 (61)
23 (39)
20 (34)
28 (47)
8 (14)
5 (8)
5 (8)

266 (67)
132 (33)
90 (23)
116 (29)
17 (4)
23 (6)
35 (9)

NS
NS
NS
0.007
0.009
NS
NS

* Values are the number (percentage) unless otherwise indicated. NS ⫽ not signiﬁcant.

at entry, as well as for the 2 subgroups, speciﬁcally, the FM
and non-FM groups.
This study was approved as a chart review with extraction of relevant data by the ofﬁce of the Director of Professional Services of the Montreal General Hospital.

RESULTS
We examined the medical records of 457 patients who
were referred with the diagnosis of FM and had been
evaluated in the FM clinic during the 5-year study period.
Demographic and disease-related information is shown in
Table 1. After evaluation by a rheumatologist, 302 (66%)
were conﬁrmed as having FM and constituted the FM
group, whereas 155 (34%) were assigned some other primary diagnosis (the non-FM group). The FM and non-FM
groups did not differ signiﬁcantly for any parameters, including age (48 versus 46 years), female sex (93% versus
88%), current employment status (32% versus 34%), current disability (37% versus 35%), and any cannabinoid
use (12% versus 15%). Of the 155 subjects in the non-FM
group, 140 had a diagnosis other than FM to explain the
symptom of pain, 51 of whom also had a current serious
mental health/psychiatric problem. Diagnoses other than
FM were as follows: regional pain syndrome and spinal
pain (n ⫽ 88), rheumatic disease diagnosis (n ⫽ 37), neurologic condition (n ⫽ 10), and only a current unstable
mental health/psychiatric condition (n ⫽ 15). The 155
non-FM patients were managed according to their speciﬁc
diagnosis and usual clinical practice in our pain center.
The FM patients had a mean FIQ score of 65.7 and a mean
pain VAS score of 6.4 and were taking, on average, 1.9
prescription medications for the management of their
symptoms.
Fifty-nine (13%) of all 457 patients reported using me-

dicinal cannabinoids. When the cohort was examined by
sex, cannabinoids were used signiﬁcantly more commonly
in men compared to women (13 [33%] versus 46 [11%];
P ⫽ 0.0006), with signiﬁcant values noted for herbal cannabis use (12 [30%] versus 35 [8%]; P ⫽ 0.0002). There
were no other differences between men and women with
regard to demographic, disease-related, or psychosocial
parameters. Cannabinoid use was by prescription formulation (n ⫽ 14), herbal cannabis (marijuana) use (n ⫽ 47),
and both prescription and herbal cannabis use (n ⫽ 2). Of
the 14 patients taking a prescription cannabinoid, 13 received nabilone and 1 received dronabinol. All 47 patients
using herbal cannabis reported smoking marijuana with
consumption of between 0.5 and 6 gm daily, with 34 (72%)
reporting use of ⬃1 gm or less a day. For the total group of
cannabinoid users, concomitant opioid use was recorded
in 28 patients (47%). Ten (71%) of the 14 patients using a
prescription cannabinoid were also using an opioid.
When the cohort was grouped according to cannabinoid
use (either by prescription formulation and/or herbal cannabis) or no cannabinoid use, male versus female sex (33%
versus 11%; P ⫽ 0.0006), current opioid use (47% versus
29%; P ⫽ 0.007), and drug-seeking behavior (14% versus
4%; P ⫽ 0.009) were all signiﬁcantly associated with cannabinoid use (Table 1). When the FM group and the
non-FM group were analyzed separately, the above associations, with the addition of current unstable mental illness, remained signiﬁcant for the non-FM group, but not
for the FM group (data not shown). For all patients, herbal
cannabis use versus nonuse was associated with younger
age (44 versus 48 years; P ⫽ 0.02), male sex (26% versus
7%; P ⫽ 0.0002), drug-seeking behavior (17% versus 4%;
P ⫽ 0.002), and current unstable mental illness (36% versus 23%; P ⫽ 0.002), with a trend observed for unemployment, disability, and opioid use (Table 2).
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Table 2. Demographic and disease information for 457 patients referred with a diagnosis of
ﬁbromyalgia, stratiﬁed according to herbal cannabis use*

Age, mean ⫾ SD years
Male sex
Unemployed
Disability
Current unstable mental illness
Opioids
Drug-seeking behavior
Diagnosis
Fibromyalgia
Other primary diagnosis

Herbal cannabis
(n ⴝ 47)

No herbal cannabis
(n ⴝ 410)

Cannabis vs.
no cannabis, P

44 ⫾ 10
12 (26)
36 (77)
20 (43)
17 (36)
19 (40)
8 (17)

48 ⫾ 11
28 (7)
272 (66)
145 (35)
93 (23)
125 (30)
17 (4)

0.0176
0.0002
NS
NS
0.0021
NS
0.0019

26 (55)
21 (45)

276 (67)
134 (33)

NS
NS

* Values are the number (percentage) unless otherwise indicated. NS ⫽ not signiﬁcant.

Current unstable mental health illness was present in
110 (24%) of all patients, 17 of whom were using herbal
cannabis. Suicide attempts and suicide ideation were reported by 28 (6%) and 40 (9%) of the entire cohort, respectively, with no signiﬁcant difference between cannabinoid
users and nonusers. Twenty-ﬁve patients (6%) were classiﬁed as opioid drug seeking, 8 (32%) of whom reported
current cannabis use. Nineteen (76%) of the opioid drug
seekers were diagnosed with an additional current unstable mental illness. Seventeen (68%) of the opioid drug–
seeking patients volunteered a history of previous substance abuse, whereas 13 (52%) were using the label of FM
without consistent evidence for presence of pain, in order
to procure opioid medications.

DISCUSSION
We have recorded patient report of medicinal cannabinoid
use in 13% of a large cohort of patients referred to a
multidisciplinary pain center and carrying a diagnosis of
FM. Herbal cannabis in the form of smoked marijuana was
the most common method of delivery, reported by 10% of
the total patient population. Herbal cannabis was more
commonly used by men as well as younger patients. Opioid drug–seeking behavior and current unstable mental
illness were also strongly associated with herbal cannabis
use in the entire cohort, although this association disappeared when we restricted analysis to the FM patients
only. Following such stratiﬁcation, numbers are small and
associations may appear due to chance. Additionally, this
study does not permit any conclusions regarding causality
because temporal relationships were not assessed. There
was a nonsigniﬁcant trend for herbal cannabis users to use
opioids concomitantly, to be unemployed, and to be receiving disability payments. The unemployment rate of
77% for herbal cannabis users suggests either the absence
of a favorable effect on function or more serious functional
impairment among those using cannabis. Although we did
not examine the efﬁcacy of cannabinoids on FM symptoms, our ﬁndings raise important questions about the
rationale for the use of herbal cannabis in this cohort of
patients with FM.
The importance of the cannabinoid system in health and

disease is increasingly appreciated. The endocannabinoid
system constitutes a complex system of receptors and endogenous ligands that are distributed extensively throughout the nervous system as well as non-nervous tissues.
Endocannabinoid molecules are categorized as lipid mediators, are produced by breakdown of phospholipids, and
follow an alternate pathway to that downstreaming from
arachidonic acid to the inﬂammatory cytokines (11). The
cannabinoid system has known modulatory effects on
pain, inﬂammation, immune functions, and even joint
damage (12–15). It is therefore reasonable to question
whether the effects of cannabinoid agonists, either natural
or synthetic, may have relevance to the management of
patients with pain conditions such as FM.
The use of cannabinoids in conventional medicine has
been limited in view of legalities concerning illicit use of
the plant C sativa, popularly known as marijuana. Similar
to a report from Holland, where most patients obtained
cannabis from the illegal circuit, cannabinoid consumption in our study was by herbal smoked marijuana for
three-quarters of users, with no patient having authorization from Health Canada for the possession of dried marijuana (16). Therefore, the access to herbal cannabis in this
study was by illicit means for all users. More prevalent use
of cannabinoids, especially herbal cannabis, by men compared to women and younger patients deserves commentary. Population surveys indicate that men are twice as
likely to use illicit drugs, including marijuana, than
women, with US estimates of 11.2% versus 6.8% (17). It is
also notable that ever use or occasional use of marijuana
for adolescents in Canada does not differ by sex, whereas
heavy use was more common in men compared to women
(14.3% versus 8.7%) (18). Surveys in multiple sclerosis
and chronic noncancer pain have reported an association
between medical cannabis use and younger age, male sex,
and prior nonmedicinal cannabis use (19,20). Therefore,
we might speculate that the male patients in our study
were more familiar with cannabis and therefore willing to
try cannabis as a treatment. Alternately, they may have
been using cannabis primarily for recreational reasons,
with illness as a justiﬁcation for this use. In contrast,
women may have been more wary of the use of cannabis,
either due to limited previous exposure or perhaps not
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willing to use cannabis in the setting of a home and possibly in the presence of children.
The use of medicinal marijuana in Canada is regulated
by the Marihuana Medical Access Division of Health Canada, with 4,884 persons holding an authorization to possess dried marijuana as of January 2010, and with Health
Canada estimates that 10.7% of Canadians had used cannabis in that year (21). Therefore, it can be conservatively
estimated that cannabis was legally used for medicinal
purposes by 0.14% of the Canadian population. The true
numbers of persons self-medicating with cannabis is likely
higher than these estimates and supports the ﬁnding of
10% use in our study, similar to ﬁndings in Canadian
patients with multiple sclerosis and chronic noncancer
pain (19,20). Our ﬁndings are in concordance with those of
Bronstein et al, who identiﬁed the presence of marijuana
in 9% of urine samples when almost 1 million tests were
performed in patients with chronic pain (22).
Most information regarding the clinical use of cannabinoids is based on observational studies, with a paucity of
clinical trials in rheumatic conditions or FM. Arthritis was
reported to be the reason for cannabinoid use by onequarter to one-third of persons in 2 population surveys of
chronic pain reported from Australia and the UK (23,24).
Two issues reported in both of these studies are concerning. First, medicinal use of cannabinoids was associated
with recreational use in one-third to one-half of users in
each study, and second, both studies reported the use of
cannabinoids also to self-medicate for depression. Similarly, in the current study, one-third of cannabinoid users
were found to have an uncontrolled mental illness, but we
did not record whether patients had previously been recreational users of cannabis. The association between recreational and medicinal use of cannabinoids and their use
for self-management, particularly for mood disorders, requires further clariﬁcation. Although cannabinoids may
have anxiolytic properties, continued use in the setting of
unstable mental illness is of great concern.
In the absence of an ideal treatment for FM, it is understandable that patients may seek symptom relief by the use
of nonprescribed or unconventional therapies. As cannabinoids are popularly reputed to relieve pain, sleeplessness, and stress, all of which are symptoms commonly
present in FM, self-medication with cannabinoids may be
a treatment option chosen by some patients. Indeed, mainstream medicine recognizes a symptom-based management approach as a logical treatment strategy for persons
with FM (4). Even though pain relief remains the focal
point of the management of patients with FM, a treatment
that is able to address multiple symptoms could be considered ideal (25). In a small study of 9 patients with FM,
orally administered ⌬9-tetrahydrocannabinol (⌬9-THC) reduced electrically induced pain as well as daily reports of
pain, but not axon-induced ﬂare, with 5 of the 9 patients
withdrawing because of side effects related to the treatment (26). Reports of a formal evaluation of cannabinoids
in FM are limited to 2 small randomized controlled studies
(27,28). The synthetic cannabinoid nabilone, an agent
without the psychoactive effect of ⌬9-THC, was reported to
have a signiﬁcant effect on pain and function as measured
by the FIQ in 40 patients with FM (28). In the second
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study, our group reported that nabilone performed equally
to amitriptyline for effect on sleep (27). In an uncontrolled
study, pain scores were reduced 2 hours after cannabinoid
use in 28 FM patients, but with no impact on function as
measured by the Short Form 36 health survey or the FIQ
(29). Based on this limited evidence, the role of cannabinoids in FM remains unclear.
We have also once again demonstrated an inaccurate
diagnosis of FM for one-third of the referred patients, with
serious current mental illness observed in one-third of the
non-FM group (30). Persons with uncontrolled mental illness seeking health care may present pain as a more plausible symptom, rather than focusing on the mental health
issues. This prevalent inaccuracy in diagnosing FM attests
to the continued challenges associated with this condition
and the possibility that some persons may misrepresent
subjective symptoms to health care professionals in order
to access prescription medication. The ﬁnding that 6% of
patients were drug seekers, with three-quarters diagnosed
with unstable mental illness and one-third reporting use of
medicinal cannabinoids, is notable. Indeed, the true prevalence of aberrant drug-seeking behavior may have been
underestimated, since we conformed to strict criteria in
order to categorize patients as such (10). Drug abuse in FM
has not previously been recognized, although it is prevalent in patients with chronic pain (22). This raises the
serious issue of the potential for the use of a factitious
diagnosis of FM in order to procure prescription medication or to condone use of herbal cannabis. Physicians
should be vigilant in ensuring that the diagnosis of FM is
valid.
Our study raises questions regarding the concomitant
use of cannabinoids and opioids. Opioid use in the primary care setting has been associated with substance use
disorders and marijuana use (31). Although opioids and
cannabinoids may have a synergistic effect when used for
pain relief, the combination of 2 agents that both have
neurophysiologic effects on mood and cognition requires
careful clinical evaluation (32). This is especially true in
the context of symptoms of fatigue, mood disorder, and
cognitive dysfunction reported in patients with FM. There
are increasing reports of opioid use in FM, although this
category of drugs has neither been tested in this condition
nor are they recommended by any current FM guidelines
(8). It is possible that physicians who had prescribed opioids for these patients were unaware of current cannabinoid use. The additive effect of these 2 groups of compounds, although possibly beneﬁcial for pain, may have
negative psychosocial effects in the short term, and unknown long-term effects.
Risks associated with medicinal cannabinoid use may
be categorized as those due to immediate effects of the
agent, either alone or combined with other substances, and
the lesser-known long-term effects. Acute side effects are
mostly related to the psychoactive properties of cannabinoids such as dizziness, drowsiness, and impact upon
cognition, whereas the long-term risks are largely unknown (33). Exacerbation or even precipitation of psychiatric disease has been reported, particularly for recreational use, in young adults. Many unknown factors
remain regarding long-term effects of cannabinoids, in-
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cluding whether effects of synthetic or natural cannabinoids may be similar, effects on psychological health and
other physiological functions in patients with FM, and
long-term effects of interactions with other prescription
medications (34,35). While the abuse potential for the
pharmacologic preparations dronabinol and nabilone is
reported to be low, that for therapeutic herbal cannabis
requires study (35–37).
A number of limitations to this study must be acknowledged. The sample size of 457 patients with 70% positively diagnosed with FM is relatively small, especially
when evaluating a characteristic (i.e., cannabinoid use)
that was present in only 13% of subjects. Therefore, our
results may not accurately reﬂect practices in the wider
population of individuals with FM. Patients with FM referred to a multidisciplinary pain center clinic may not
necessarily be representative of the average patient being
managed in primary care or in the community. We acknowledge that our data may have inaccuracies, since
information on substance and medication use was based
on voluntary patient report only and the true prevalence
may be underreported. Urine drug screening, which was
not done in our study, would have given a more objective
measure of actual use. We are also unable to comment on
either the efﬁcacy or safety of use of cannabinoids in
patients with FM because this was a cross-sectional study.
We have observed cannabinoid use by 13% of persons
referred with a diagnosis of FM, with only one-quarter
having acquired cannabinoids legally. The mostly illicit
use of herbal cannabis may be driven by factors such as
poor effect from current available medications, popular
advocacy, or familiarity with marijuana from recreational
use. Although we did not evaluate the efﬁcacy of cannabinoids for symptoms of FM, we have particular concerns
regarding the high rate of poor mental health in cannabinoid users. We also believe that drug seekers may be using
the diagnosis of FM even more frequently than we have
documented, with cannabinoid use raising suspicions. Although cannabinoids as pharmacologic preparations may
offer some therapeutic effect for patients with FM, the
current evidence should prompt physicians to examine for
global psychosocial well-being, and not focus only on the
single outcome measure of pain (36,38).

1207

3.
4.
5.
6.
7.

8.
9.
10.
11.
12.
13.
14.
15.

16.
17.

18.

AUTHOR CONTRIBUTIONS
All authors were involved in drafting the article or revising it
critically for important intellectual content, and all authors approved the ﬁnal version to be published. Ms Fitzcharles had full
access to all of the data in the study and takes responsibility for
the integrity of the data and the accuracy of the data analysis.
Study conception and design. Ste-Marie, Fitzcharles, Gamsa,
Ware, Shir.
Acquisition of data. Ste-Marie, Fitzcharles, Gamsa.
Analysis and interpretation of data. Ste-Marie, Fitzcharles, Ware,
Shir.

19.

REFERENCES

23.

1. Pertwee RG. Cannabinoid pharmacology: the ﬁrst 66 years.
Br J Pharmacol 2006;147 Suppl:S163–71.
2. Wolfe F, Smythe HA, Yunus MB, Bennett RM, Bombardier C,
Goldenberg DL, et al. The American College of Rheumatology

20.
21.
22.

24.
25.

1990 criteria for the classiﬁcation of ﬁbromyalgia: report of
the Multicenter Criteria Committee. Arthritis Rheum 1990;33:
160 –72.
McNally JD, Matheson DA, Bakowsky VS. The epidemiology
of self-reported ﬁbromyalgia in Canada. Chronic Dis Can
2006;27:9 –16.
Boomershine CS, Crofford LJ. A symptom-based approach to
pharmacologic management of ﬁbromyalgia. Nat Rev Rheumatol 2009;5:191–9.
Boisset M, Fitzcharles MA. Alternative medicine use by rheumatology patients in a universal health care setting. J Rheumatol 1994;21:148 –52.
Lynch ME, Campbell F. Cannabinoids for treatment of chronic
non-cancer pain: a systematic review of randomized trials.
Br J Clin Pharmacol 2011;72:735– 44.
Manzanares J, Julian MD, Carrascosa A. Role of the cannabinoid system in pain control and therapeutic implications for
the management of acute and chronic pain episodes. Curr
Neuropharmacol 2006;4:239 –57.
Fitzcharles MA, Ste-Marie PA, Gamsa A, Ware MA, Shir Y.
Opioid use, misuse, and abuse in patients labeled as ﬁbromyalgia. Am J Med 2011;124:955– 60.
Burckhardt CS, Clark SR, Bennett RM. The Fibromyalgia Impact Questionnaire: development and validation. J Rheumatol
1991;18:728 –33.
Portenoy RK. Opioid therapy for chronic nonmalignant pain:
a review of the critical issues. J Pain Symptom Manage 1996;
11:203–17.
Cravatt BF, Lichtman AH. The endogenous cannabinoid system and its role in nociceptive behavior. J Neurobiol 2004;61:
149 – 60.
Burstein SH, Zurier RB. Cannabinoids, endocannabinoids,
and related analogs in inﬂammation. AAPS J 2009;11:109 –19.
Pertwee RG. Cannabinoid receptors and pain. Prog Neurobiol
2001;63:569 – 611.
Downer EJ. Cannabinoids and innate immunity: taking a toll
on neuroinﬂammation. ScientiﬁcWorldJournal 2011;11:855–
65.
Shimizu T. Lipid mediators in health and disease: enzymes
and receptors as therapeutic targets for the regulation of immunity and inﬂammation. Annu Rev Pharmacol Toxicol
2009;49:123–50.
Erkens JA, Janse AF, Herings RM. Limited use of medicinal
cannabis but for labeled indications after legalization. Pharmacoepidemiol Drug Saf 2005;14:821–2.
US Department of Health and Human Services, Substance
Abuse and Mental Health Services Administration, Center for
Behavioral Health Statistics and Quality. Results from the
2010 National Survey on Drug Use and Health: summary of
national ﬁndings. 2010. URL: http://www.samhsa.gov/data/
NSDUH/2k10NSDUH/2k10Results.htm.
Tu AW, Ratner PA, Johnson JL. Gender differences in the
correlates of adolescents’ cannabis use. Subst Use Misuse
2008;43:1438 – 63.
Clark AJ, Ware MA, Yazer E, Murray TJ, Lynch ME. Patterns
of cannabis use among patients with multiple sclerosis. Neurology 2004;62:2098 –100.
Ware MA, Doyle CR, Woods R, Lynch ME, Clark AJ. Cannabis
use for chronic non-cancer pain: results of a prospective survey. Pain 2003;102:211– 6.
Health Canada. Marihuana for medical purposes: statistics.
2010. URL: http://www.hc-sc.gc.ca/dhp-mps/marihuana/
stat/_2010/jan-eng.php.
Bronstein K, Dhaliwal J, Leider H. Rates of inappropriate drug
use in the chronic pain population: an update. J Pain 2011;
12:P5.
Swift W, Gates P, Dillon P. Survey of Australians using cannabis for medical purposes. Harm Reduct J 2005;2:18.
Ware MA, Adams H, Guy GW. The medicinal use of cannabis
in the UK: results of a nationwide survey. Int J Clin Pract
2005;59:291–5.
Mease P, Arnold LM, Choy EH, Clauw DJ, Crofford LJ, Glass

1208

26.

27.
28.
29.
30.
31.

JM, et al. Fibromyalgia syndrome module at OMERACT 9:
domain construct. J Rheumatol 2009;36:2318 –29.
Schley M, Legler A, Skopp G, Schmelz M, Konrad C, Rukwied
R. ⌬-9-THC based monotherapy in ﬁbromyalgia patients on
experimentally induced pain, axon reﬂex ﬂare, and pain relief. Curr Med Res Opin 2006;22:1269 –76.
Ware MA, Fitzcharles MA, Joseph L, Shir Y. The effects of
nabilone on sleep in ﬁbromyalgia: results of a randomized
controlled trial. Anesth Analg 2010;110:604 –10.
Skrabek RQ, Galimova L, Ethans K, Perry D. Nabilone for the
treatment of pain in ﬁbromyalgia. J Pain 2008;9:164 –73.
Fiz J, Duran M, Capella D, Carbonell J, Farre M. Cannabis use
in patients with ﬁbromyalgia: effect on symptoms relief and
health-related quality of life. PLoS One 2011;6:e18440.
Fitzcharles MA, Boulos P. Inaccuracy in the diagnosis of
ﬁbromyalgia syndrome: analysis of referrals. Rheumatology
(Oxford) 2003;42:263–7.
Fleming MF, Balousek SL, Klessig CL, Mundt MP, Brown DD.
Substance use disorders in a primary care sample receiving
daily opioid therapy. J Pain 2007;8:573– 82.

Ste-Marie et al
32. Cichewicz DL. Synergistic interactions between cannabinoid
and opioid analgesics. Life Sci 2004;74:1317–24.
33. Wang T, Collet JP, Shapiro S, Ware MA. Adverse effects of
medical cannabinoids: a systematic review. CMAJ 2008;178:
1669 –78.
34. Ware MA, Tawﬁk VL. Safety issues concerning the medical
use of cannabis and cannabinoids. Pain Res Manag 2005;10
Suppl:31A–7A.
35. Kalant H. Adverse effects of cannabis on health: an update of
the literature since 1996. Prog Neuropsychopharmacol Biol
Psychiatry 2004;28:849 – 63.
36. Ware MA, St Arnaud-Trempe E. The abuse potential of the
synthetic cannabinoid nabilone. Addiction 2010;105:494 –
503.
37. Calhoun SR, Galloway GP, Smith DE. Abuse potential of
dronabinol (Marinol). J Psychoactive Drugs 1998;30:187–96.
38. Campbell FA, Tramer MR, Carroll D, Reynolds DJ, Moore RA,
McQuay HJ. Are cannabinoids an effective and safe treatment
option in the management of pain? A qualitative systematic
review. BMJ 2001;323:13– 6.

