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Abstract

Background: Chronic musculoskeletal pain (CMP) may lead to reduced physical function and is the most common
cause of chronic non-cancer pain. Currently, the pharmacotherapeutic options against CMP are limited and
frequently consist of pain management with non-steroidal anti-inflammatories, gabapentinoids, or opioids, which
carry major adverse effects. Although the effectiveness of medical cannabis (MC) for CMP still lacks solid evidence,
several patients suffering from it are exploring this therapeutic option with their physicians.

Objectives: Little is known about patients’ perceptions of their MC treatment for CMP. We aimed to increase this
knowledge, useful for healthcare professionals and patients considering this treatment, by conducting a scoping
literature review, following guidance by Arksey and O'Malley, to describe the views and perceptions of adult
patients who had consumed MC to relieve chronic CMP.

Methods: Databases (PUBMED, EMBASE, Web of Science) and websites were searched using combinations of
controlled and free vocabulary. All studies and study designs reporting on patients’ perceptions regarding MC
against CMP were considered. Studies had to include adult patients reporting qualitatively or quantitatively, ie,
through questionnaires, on MC use to treat CMP or other non-cancer pain, since studies reporting exclusively on
perceptions regarding CMP were very rare. Study characteristics were extracted and limitations of the study quality
were assessed. The review includes patients’ demographic characteristics, patterns of MC use, perceived positive
and negative effects, use of alcohol or other drugs, reported barriers to CM use, and funding sources of the studies.

Results: Participants of the 49 included studies reported that MC use helped them to reduce CMP and other
chronic non-cancer pain, with only minor adverse effects, and some reported improved psychological well-being.
In the included studies, men represent between 18 and 88% of the subjects. The mean age of participants in these
studies (42/49) varied between 284 and 62.8 years old. The most common route of administration is inhalation.
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Adverse effect

Conclusion: MC users suffering from CMP or other chronic non-cancer pain perceived more benefits than harms.
However, the information from these studies has several methodological limitations and results are exploratory.
These user-reported experiences must thus be examined by well-designed and methodologically sound clinical or
observational studies, particularly regarding CMP, where reports are very scarce.

Keywords: Medical cannabis, Musculoskeletal pain, Chronic pain, Non-cancer chronic pain, Perceived effects,

Background

Musculoskeletal pain

Musculoskeletal pain is a condition affecting bones,
muscles, ligaments, and joints, resulting from underlying
diseases or health problems such as osteoarthritis, in-
flammatory rheumatic diseases, and fibromyalgia, al-
though in many cases the exact cause cannot be
identified (Arthritis Society, 2015a). Musculoskeletal
pain is the most common type of severe long-term pain
and it impacts on all aspects of life by typically affecting
dexterity and mobility, and by limiting work and activ-
ities of daily living (Woolf et al., 2012). It has been re-
cently reported that one in two American adults lives
with a musculoskeletal disease (Yelin et al., 2016), and in
Canada, approximately 17% of the adult population are
affected, nearly half of whom (44%) are aged 65 years or
older (Arthritis Society, 2015a). Some cases of musculo-
skeletal pain are of short duration and have no long-
term consequences. Chronic musculoskeletal pain
(CMP), which persists for more than 3 months (Task
Force on Taxonomy of the International Association for
the Study of Pain, 1994), however, is associated with a
range of problems such as sleep disorders, depression,
anxiety, fatigue, reduced quality of life, and inability to
work or socialize (Moore et al.,, 2014). In the USA, the
impact of CMP on the economy in terms of healthcare
costs and lost productivity is estimated at US $304 bil-
lion for the year 2013 (Yelin et al., 2016).

Effective pharmacological therapeutic options for the
relief of CMP are limited and the treatment remains
suboptimal for many patients (Fitzcharles et al., 2016).
Examples for this are the use of non-steroidal anti-
inflammatories, gabapentinoids (e.g., pregabalin and
gabapentin), or the antidepressants duloxetine and mil-
nacipran, which have shown clinical efficacy in the treat-
ment of fibromyalgia and may have benefit in
osteoarthritis and low back pain. However, it is esti-
mated that only about one-third of patients will have at
least 50% pain relief with one of these agents used as
monotherapy; due to significant adverse effects, patients
often fail to achieve recommended doses, further dimin-
ishing the medications’ effectiveness (Goldenberg et al.,
2011). Opioids are also used to manage CMP, although
the effectiveness of this approach remains uncertain
(Petzke & Enax-Krumova, 2016; Schaefert et al., 2015)

and the clinical management of CMP with opioids is
challenging due to adverse effects such as dependence
and/or addiction leading to possible overdose and death
(Atluri et al., 2014; Ballantyne, 2015; Hauser et al., 2016;
Tobin et al.,, 2016). It is therefore urgent to explore new
treatment options to relieve pain in persons affected by
CMP and thus improve their quality of life and social
participation (Rowe & Caprio, 2013; Gereau et al., 2014;
Lynch & Ware, 2015). Many persons for whom CMP is
not satisfactorily relieved are turning to alternative ther-
apies. Among these, the products derived from cannabis
are perceived as an interesting analgesic option, both by
some physicians and some patients (Elikottil et al., 2009;
Boehnke et al., 2016), although its use remains contro-
versial (Hosking & Zajicek, 2008; D'Souza & Ranga-
nathan, 2015).

Cannabis and cannabinoids

The Cannabis sativa plant contains over 100 cannabi-
noids (EISohly & Gul, 2014). The most abundant canna-
binoid,  delta-9-tetrahydrocannabinol (THC), is
responsible for the main psychoactive effect of cannabis,
but preclinical studies suggest that THC also has some
analgesic and anti-inflammatory effects (Ashton, 2007).
The second most abundant cannabinoid, cannabidiol
(CBD), has antipsychotic effects and is not intoxicating
(Niesink & van Laar, 2013; Zhu et al., 2006). Preclinical
studies also support anti-inflammatory and analgesic ef-
fects of this compound (Burstein, 2015; Costa et al.,
2007; Maione et al, 2011). The quantities and propor-
tions of the different cannabinoids vary between differ-
ent sources and preparations of cannabis (Ashton, 2001;
de Meijer, 2014). Furthermore, there are differences be-
tween herbal preparations and consumption methods of
cannabis regarding levels of individual cannabinoids, and
between patients regarding the pharmacokinetics of
these molecules (MacCallum & Russo, 2018). These dif-
ferences affect treatment experiences (ie., anxiety com-
pared to relaxation), making it hard to come up with
evidence-based information to guide physicians and pa-
tients on the most appropriate prescribing and dosing of
cannabis for a given case (Beaulieu et al., 2016; Ko et al,,
2016). Worldwide, several cannabinoid-based medicines
are available in several countries. The first product,
nabiximols  (tradename  Sativex®), contains the
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cannabinoids THC and CBD. The most common indica-
tion for its use is spasticity associated with multiple
sclerosis. The second product, nabilone (tradename
Cesamet®) contains a synthetic cannabinoid similar to
THC and is used to alleviate nausea and vomiting asso-
ciated with chemotherapy treatments. The third product,
dronabinol (tradename Marinol®), is a synthetic canna-
binoid chemically identical to THC and its main indica-
tions are anorexia associated with weight loss in patients
with AIDS, as well as severe nausea and vomiting caused
by cancer chemotherapy (Abuhasira et al., 2018). Quite
recently, a product containing cannabidiol, Epidiolex’,
has been approved by the US Food and Drug Adminis-
tration for the treatment of Dravet syndrome and
Lennox-Gastaut syndrome, which are severe epileptic
encephalopathies.

Medical cannabis and musculoskeletal pain: gaps in
knowledge

Given the confusion between the terms cannabis, canna-
binoids, and cannabis for medical purposes, we will refer
to the term “medical cannabis” (MC) in this review, in
order to describe cannabis products (plant-based prod-
ucts or pharmaceutical products) used for CMP or other
non-cancer chronic pain. Chronic pain in general, in-
cluding CMP, is the most common reason given for the
therapeutic use of MC among adults (Fitzcharles et al,,
2016; Swift et al, 2005; Ware et al., 2005; Aggarwal
et al., 2009; Arthritis Society, 2015b). The effectiveness
of MC in the management of such pain, however, re-
mains controversial. In a systematic review and meta-
analysis on cannabinoids for medical use by Whiting
et al., only 4 of the 79 trials included were judged at low
risk of bias (Whiting et al., 2015). Individual studies sug-
gested improvement in pain intensity, but most of the
differences did not reach clinical significance and there
was no clear evidence for an effect of the type of canna-
binoid or the mode of administration. It is also import-
ant to note that different products were used in the
individual studies, plant based or pharmaceutical, mak-
ing comparisons between the studies even more difficult.
Moreover, none of the studies assessed the long-term ef-
fects of cannabinoids.

In 2015, Lynch et al. published a systematic review of
randomized controlled trials published since 2010 and
examining cannabinoids for the treatment of chronic
non-cancer pain, including CMP. They reported that
seven out of the 11 included studies demonstrated a sig-
nificant analgesic effect. Several trials also demonstrated
improvement in secondary outcomes (e.g., sleep, muscle
stiffness, and spasticity) (Lynch & Ware, 2015). Adverse
effects most frequently reported, such as fatigue and diz-
ziness, were mild to moderate in severity and generally
well tolerated.
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In 2017, the National Academies for Science, Engin-
eering, and Medicine of the USA published an exhaust-
ive review on the health effects of cannabis and
cannabinoids and concluded that “there is conclusive or
substantial evidence that cannabis or cannabinoids are
effective for the treatment of chronic pain in adults”,
based on a review of reviews, following the conclusions
of Whiting et al. (Whiting et al., 2015), as well as two
primary studies (National Academies of Sciences E, and
Medicine, 2017). It should be pointed out, however, that
the conclusions reported in the paper of Whiting et al.
should be regarded with caution, as most of the studies
assessed in this systematic review showed a high risk of
bias.

In 2018, Stockings et al. performed another systematic
review and meta-analysis of 47 randomized controlled
studies and 57 observational studies on cannabinoids for
the treatment of chronic non-cancer pain and concluded
that the evidence for the effectiveness of MC on chronic
non-cancer pain is limited [pooled events rates for 50%
reduction in pain were not significant: 18.2% (cannabi-
noids) vs 14.4% (placebo); moreover, the number needed
to treat was high (NNT = 24; 95% CI: 15-61) and the
number needed to harm was low (NNH = 6; 95% CI: 5—
8)]. From the results of the reviewed studies, the authors
considered it unlikely that cannabinoids would become
an important treatment option in chronic non-cancer
pain (Stockings et al., 2018). Similarly, Nugent et al. re-
ported in their 2017 review that the utilization of MC to
alleviate chronic pain might be associated with several
harms, including increased risk for motor vehicle acci-
dents, psychotic symptoms, and short-term cognitive im-
pairment, in addition to negative impacts on the
respiratory tract (Nugent et al., 2017).

Thus, available evidence on the effectiveness of MC
against CMP and other chronic non-cancer pain remains
limited and the results of systematic reviews are some-
what inconclusive. It is even more difficult to conclude
about the use of cannabis specifically in the management
of CMP because, according to three systematic reviews
of clinical trials on cannabis (Fitzcharles et al., 2016;
Stockings et al., 2018), only two clinical trials have fo-
cused exclusively on musculoskeletal conditions. The au-
thors of these clinical trials reported that cannabinoids
(nabilone or Sativex®) led to a significant decrease in
some aspects of pain in patients with fibromyalgia (Skra-
bek et al.,, 2008) or rheumatoid arthritis (Blake et al.,
2006). However, only a small number of patients were
studied for a short period of time in these trials and fur-
ther methodological limitations may have affected their
quality (Aviram & Samuelly-Leichtag, 2017) (Fitzcharles
et al., 2016; Stockings et al., 2018). In conclusion, more
high-quality randomized controlled trials comparing
herbal cannabis or pharmaceutical cannabinoids with
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established therapies or placebo are necessary to define
their role in the management of CMP or other chronic
pain (Fitzcharles et al.,, 2016).

Although the use of MC remains controversial, it is
gaining popularity and legal frameworks for its use are
increasingly seen under certain conditions in a growing
number of countries, ie., Australia, France, Israel, the
Netherlands, the UK, New Zealand, Spain, Germany, 29
US states, and since 1999 in Canada (Aguilar et al,
2018), where “serious arthritis” was mentioned as one of
the main diagnoses justifying a license to obtain canna-
bis for medical use in 2013 (Arthritis Society, 2015b).
Several countries are therefore already confronted with
increasing use of MC against CMP, including self-
medication, even though its efficacy and safety are still
unknown.

Two recent reviews reported on MC use in patients
suffering from different diseases, including anxiety, de-
pression, HIV/AIDS, pain, and multiple sclerosis,
highlighting that pain is the most frequent reason for
MC use and its increasing frequency in general and can-
nabis self-medication in particular (Kosiba et al., 2019;
Park & Wu, 2017). However, we did not identify major
reviews on the characteristics, motivations, perceptions,
and expectations of patients with regard to the use of
medical cannabis against musculoskeletal or other
chronic non-cancer pain. Thus, a knowledge gap exists
in our understanding of patients’ characteristics and per-
ceptions with regard to this use. Therefore, we con-
ducted a scoping review to explore and describe these
characteristics and perceptions of persons using MC
against chronic non-cancer pain, including CMP. This
review represents a first step towards a larger research
program on this topic.

Methods

Eligibility criteria and selection of articles

The study protocol was submitted to the funding organi-
zations and can be accessed through the corresponding
author. Included studies had to comprise adults having
used cannabis or cannabinoids for therapeutic purposes,
including CMP or other chronic pain. Moreover, study
samples had to have included at least several participants
with chronic musculoskeletal or non-cancer pain. Quali-
tative, quantitative, and mixed methods studies were
considered.

Studies that were specific to only one disease, other
than musculoskeletal conditions or chronic non-cancer
pain, such as HIV/AIDS, cancer, multiple sclerosis, epi-
lepsy, inflammatory bowel disease, glaucoma, Tourette’s
syndrome, neuropathic pain, spinal cord injury, mi-
graine, post-traumatic stress disorder, dementia, or men-
tal illness, as well as palliative care, were excluded.
Furthermore, all studies that did not report any patient
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perceptions or results—including clinical trials on the
therapeutic or adverse effects of cannabis—were ex-
cluded. Books, meeting abstracts, editorials, letters, pol-
icy evaluations, or newspaper articles were also
excluded. Initial eligibility was assessed by screening the
titles and abstracts of retrieved references by three per-
sons Daniela Furrer, Martine Marcotte, and Norma
Perez. Then, full texts of eligible references were
reviewed by three persons (Daniela Furrer, Martine Mar-
cotte, and Rosa Martins). Included publications that re-
ported about one study in two or more articles were
combined into a single study, with one exception (see
below). Thereafter, reference lists of relevant reviews
and of included studies were hand searched for add-
itional references following the same procedure.

Information sources

Three large databases (MEDLINE, EMBASE, and Web
of Science) were searched using keywords from the con-
trolled vocabulary and free text, and combined to iden-
tify publications on users of cannabis for therapeutic
purposes (see search strategies in Appendix 1). The
searches were conducted during the second half of 2016,
updated in June 2019, and were restricted to publica-
tions in English, French, or German with no other time
limit.

Search strategy

This scoping review followed guidance by Arksey and
O’Malley, Levac et al.,, and Colquhoun et al. (Arksey &
O'Malley, 2005; Levac et al, 2010; Colquhoun et al,
2014) and examined the published knowledge regarding
perceptions and experiences of MC users suffering from
CMP or chronic non-cancer pain. Early search results
revealed the scarcity of publications studying MC users
for CMP specifically, and since CMP represents the most
common etiology for chronic non-cancer pain, we ex-
panded our search to all studies including patients using
MC for chronic non-cancer pain (Podichetty et al,
2003). Moreover, given the scarcity of studies on the
perceptions of users of MC, we decided to include both
plant-based products and pharmaceutical products such
as nabilone or nabiximols in the present review, similarly
to some of the included studies (Hazekamp et al., 2013).
As such, in the remainder of the manuscript, the abbre-
viation MC refers to both plant-based products and
cannabis-derived medicine.

Data collection and quality appraisal

For this narrative synthesis, the following data were ex-
tracted by three persons into pre-determined Word files
(Daniela Furrer, Martine Marcotte, and Rosa Martins)
from the included studies: study design and setting,
period of data collection, sample size, participants’ age
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and sex, indications for MC consumption, patterns of
MC use, perceived benefits and adverse effects of use,
and financial support for the study. When available, MC
consumption as a substitute for other drugs, as well as
barriers to MC use, were also documented. No individ-
ual quality appraisal was performed, according to the
guidance used (Arksey & O'Malley, 2005; Levac et al,
2010; Colquhoun et al., 2014), but multiple limitations
of the included study designs are outlined in the
discussion.

Results

A total of 3639 references were first identified, and the
full-text was screened for 201 articles, of which 52 publi-
cations reporting on 49 studies met the inclusion criteria
(Fig. 1). In one publication (Perron et al., 2015), a sub-
sample from a previous study (Ilgen et al, 2013) was
used but, since study objectives and measures were dif-
ferent, they were treated as two different studies.

Characteristics of the included studies
The main characteristics of all included studies are sum-
marized in Fig. 2.
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Among all included studies, only two examined the
prevalence of cannabis use exclusively among patients
suffering from CMP (Ste-Marie et al., 2016). Most of the
studies focused on mixed samples that included patients
with CMP (between 2 and 91% of participants) (31 stud-
ies) (Swift et al., 2005; Aggarwal et al., 2009; Hazekamp
et al,, 2013; Ilgen et al, 2013; Aggarwal et al, 2013a;
Aggarwal et al., 2013b; Belle-Isle et al., 2014; Bottorff
et al., 2011; Bruce et al, 2018; Coomber et al., 2003;
Degenhardt et al., 2015; Erkens et al., 2005; Gorter et al.,
2005; Haroutounian et al., 2016; Harris et al., 2000; Hoff-
man et al, 2017; Kilcher et al., 2017; Lucas & Walsh,
2017; Lynch et al., 2006; Nunberg et al., 2011; Ogborne
et al., 2000; Pedersen & Sandberg, 2013; Piper et al,
2017; Reinarman et al., 2011; Schnelle et al., 1999; Sex-
ton et al, 2016; Shiplo et al, 2016; Ste-Marie et al,
2012; Troutt & DiDonato, 2015; Walsh et al., 2013;
Ware et al., 2003) or experiencing unspecified chronic
non-cancer pain (between 24 and 97% of participants)
(17 studies) (Boehnke et al., 2016; Perron et al., 2015;
Alexandre, 2011; Bonn-Miller et al., 2014; Brunt et al.,
20145 Corroon Jr. et al., 2017; Cranford et al., 2016; Cro-
well, 2017; Fanelli et al.,, 2017; Grella et al., 2014; Gro-
tenhermen & Schnelle, 2003; Hazekamp & Heerdink,

Documents identified through
searching three large databases (n = 6 327)

Additional records identified through
other sources (n =1 298)

u
|

| Records after duplicates removed (n = 3 639)

|

| Records screened (n = 3 639) }——PI Records excluded (n =3 438)

v

Full-text articles to be assessed for eligibility

Full-text articles excluded (n = 146)
Not MC users: 15
No details on type of pain: 39

(n=201)

y

Full-text articles included in synthesis
(n=55)

Studies included in synthesis (n = 49)

Fig. 1 Flowchart of the scoping review

No reports on the perceived effects of MC: 52
Specific diseases not considered in the present
scoping review: 40




Furrer et al. Journal of Cannabis Research (2021) 3:41

Page 6 of 28

Years of publication

10

O N 00 L

Number of publications
(9]

1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

2011
2012
2013
2014
2015
2016
2017
2018
2019

Geographic location of studies (n)

Data from Europe and North-America (3)

E= United States (21), - Europe (10), B+l canada (9), £38 Australia (3), — |srael (3),

Number of participants (n):

Between 52 and 5,540

Nature of data were obtained (n):

Mixed methods (1).

Interview (9), Closed-ended questions or open-ended questions (3), Questionnaires (29)

Retrospective chart review (5), Combined questionnaires with retrospective chart review (2),

Fig. 2 Medical cannabis and musculoskeletal pain: scoping review key data

2013; Reiman, 2009; Reiman et al, 2017; Shah et al.,
2017; Webb & Webb, 2014; Zaller et al., 2015).

Funding

Funding information was reported in 28 of the 49 (57%)
studies (Table 1); 23 studies were funded by research
grants or governmental scholarships (Aggarwal et al,
2009; Perron et al., 2015; Ste-Marie et al,, 2016; Aggar-
wal et al.,, 2013a; Aggarwal et al., 2013b; Belle-Isle et al.,

2014; Bruce et al.,, 2018; Degenhardt et al., 2015; Erkens
et al, 2005; Haroutounian et al., 2016; Harris et al,
2000; Hoffman et al,, 2017; Lucas & Walsh, 2017; Peder-
sen & Sandberg, 2013; Sexton et al., 2016; Shiplo et al,,
2016; Ste-Marie et al., 2012; Walsh et al., 2013; Brunt
et al., 2014; Corroon Jr. et al, 2017; Cranford et al.,
2016; Grella et al, 2014; Lavie-Ajayi & Shvartzman,
2018). Two studies were supported by non-
governmental organizations (Hazekamp et al, 2013;



Furrer et al. Journal of Cannabis Research (2021) 3:41 Page 7 of 28
Table 1 Brief summary of included studies
Article Study Participants Reasons for using Reported effects and  Funding
Objectives/design: Location Number/age/sex cannabis medically perc.eptlons of .
. Lo medical cannabis
data source; /period, legality
recruitment
Aggarwal To characterize chronic ~ Washington State, 139 patients seeking Chronic pain: The majority of patient  Scholarship
et al. 2009 pain patients seeking USA. treatment with 82% myofascial pain records documented funding
medical cannabis 2007-2008, study, medical cannabis. syndrome significant symptom *National Institute
treatment. access points for  Median 47 (18-84) 64% neuropathic pain  alleviation. of General Medical
Quantitative: medical cannabis  years. 27% osteoarthritis. Sciences of the NIH
Retrospective chart dispensing in 63% men. *National Science
review; recruitment via  urban centers Foundation
a regional pain clinic. were informally
tolerated.
Aggarwal To present data from a  Washington State, 37 chronically ill, 25% qualified with 59% of the participants  Scholarship
etal (2013a & dispensary-based survey USA. qualified medical intractable pain. reported that 34 grams  funding
2013b) of medical cannabis 2007-2008, access cannabis users. 51% used medical of medical cannabis National Science
users. points for medical 41 (21-61) years. cannabis to reduce provided 97% pain Foundation
Quantitative: cannabis 65% men. musculoskeletal pain. relief for 65 h. Graduate Research
Dispensary-based sur- dispensing in Fellowship
vey; recruitment urban centers
through an medical were informally
cannabis dispensary. tolerated.
Alexandre To identify patient’s Rhode Island, 15 medical cannabis Not reported for the Reports of significant No funding
2011 expectations and USA. qualified users enrolled  study sample (67% of relief from pain.
experience of the 2009-2010, legal  in the medical registered users
enrollment to the MC use. cannabis program. diagnosed with chronic
Rhode Island medical 23-60 years. or debilitating disease
cannabis program. 67% men. or treatment, including
Qualitative: Semi- chronic pain not related
structured face-to-face to cancer).
interviews of patients
enrolled in the medical
cannabis program; re-
cruitment via an infor-
mation sheet
distributed by the
Rhode Island Patient
Advocacy Coalition
(RIPAQ), supporting pa-
tients in the use of
medical cannabis.
Boehnke et al. To examine whether Michigan, USA. 185 qualified medical ~ Chronic pain. Medical cannabis use N/A
2016 using medical cannabis  2013-2015 cannabis users who was associated with a
for chronic pain Legal MC use. completed the 2011 64% decrease in opioid
changed individual Fibromyalgia Survey use, decreased number
patterns of opioid use. Criteria. and side effects of
Quantitative: 18-75 years. medications, and an
Retrospective cross- 64% men. improved quality of life
sectional survey (online (45%).
questionnaire carried
out in collaboration
with an medical canna-
bis dispensary)
Bonn-Miller To describe population.  California, USA. 217 qualified medical 62% reported anxiety, Regardless of condition,  (Mixed)
et al. 2014 To examine association  Legal medical cannabis users 58% chronic pain, 49%  medical cannabis Research grant
psychological & pain cannabis use. receiving medical stress, 48% insomnia, reported as moderately VA Clinical Science
symptoms vs. medical cannabis at dispensary. 45% depression, 30% to mostly helpful. Research and
cannabis use motives. 41.2 £ 149 years. appetite, 26% Development
Quantitative: Cross- 73% men. headaches, 22% nausea, (CSR&D) Career
sectional questionnaires; 20% muscle spasms, Development
recruitment via an med- 19% PTSD; less than Award-2
ical cannabis 10% of the sample Local resource
dispensary. reported to use MC funding
against cancer. San Francisco
Patient and
Resource Center
Bottorff et al. ~ To describe perceived British Columbia, 23 self-reporting med-  269% HIV/AIDS Reports of immediate N/A
2011 medical cannabis health Canada. ical cannabis users. 22% fibromyalgia effects and, for the first
effects. 2007-2008, 45 (25-66) years. 17% arthritis time in many years,
Qualitative: Semi- Marihuana 43% men. 13% mood/anxiety participants “could
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Table 1 Brief summary of included studies (Continued)
Article Study Participants Reasons for using Reported effects and  Funding
Objectives/design: Location Number/age/sex cannabis medically perc.eptlons of .
data source; /period, legality’ medical cannabis
recruitment
structured, individual Medical Access disorders. manage life again.”
face-to-face or tele- Regulations * but
phone interviews; re- adults recruited
cruitment through an  from tolerated
online forum and but illegal
through compassion dispensaries.
centers.
Bruce et al. To learn more on how  lllinois, USA. 30 qualified medical 23% rheumatoid Medical cannabis Fellowship grant
2018 medical cannabis is Legal medical cannabis users. arthritis perceived as acting Provost’s
used by persons living  cannabis use. 446 + 159 years. 20% Crohn's disease more quickly, having Collaborative
with chronic conditions 63% men. 20% spinal cord injury/  longer effects, reducing  Research
in tandem with or disease potential harm versus Fellowship, DePaul
instead of prescription 13% cancer opioids/narcotics. University
medications. 10% severe Multiple benefits
Qualitative: Semi- fibromyalgia. replacing a range of
structured telephone in- medications.
terviews with open-
ended questions; re-
cruitment through flyers
at medical cannabis
dispensaries.
Brunt et al. To assess therapeutic The Netherlands. 113 qualified medical ~ 53% chronic pain 86% (almost) always Governmental
2014 satisfaction with 2011-2012, cannabis users. 23% multiple sclerosis;  experienced therapeutic  funding
pharmaceutical-grade pharmaceutical- 528 + 12.3 years. only 11% indicated to  satisfaction, mainly pain  Ministry of Health,
cannabis. grade cannabis 49% men. use medical cannabis alleviation. Welfare and Sport
To compare the distributed for against cancer.
subjective effects medicinal pur-
among the available poses since 2003.
strains.
Quantitative:
Questionnaires;
recruitment through
pharmacies specialized
in medical cannabis
distribution.
Coomber To report the UK. 33 self-identified med-  To relieve symptoms of ~ Medical cannabis N/A
et al. 2003 experiences of medical lllegal. ical cannabis users. chronic illness or perceived to be highly

Corroon et al.
2017

Cranford et al.
2016

cannabis users.
Qualitative: Semi
structured interviews;
recruitment via
advertisements in
newspapers, disabled
people’s organizations
or friends.

To survey cannabis users
to determine whether
they had intentionally
substituted cannabis for
prescription drugs.
Online survey,
recruitment through
social media, cannabis
dispensaries and word
of mouth.

To examine the
prevalence and correlates
of vaporization as a route
of cannabis
administration in medical
cannabis users.
Quantitative: Data from
the screening
assessment; recruitment
at medical cannabis
clinics.

44 (26-65) years.
58% men.

83% of the USA
(all 50 states

Convenience sample
of 2 774 cannabis

represented) and  users.

over 42 countries  63% were under 36y,
represented. 56% men.

2013-2016 60% identified

themselves as medical
cannabis users.

Legality differed
between the USA
and countries.

Michigan, USA.
2014-2015
Legal medical
cannabis use.

1485 adults seeking
medical cannabis
certification either for
the first time or as a
renewal (66%).

45.1 £ 13 years.

57% men.

disability:

42% multiple sclerosis
27% arthritic/
rheumatoid complaints.

1040/2774 (37%) of
respondents reported
pain and/or intractable
pain.

91% severe chronic
pain

26% severe and
persistent muscle
spasms.

effective in treating
symptoms, to
complement existing
medication, and to
produce fewer
unwanted effects.

46% have substituted
cannabis for
prescription drugs.

not reported

Research grant
NIH NCCAM
KOTATTA (Ste-Marie
et al, 2016)

Research grant
National Institute
on Drug Abuse
(NIDA), National
Institutes of Health
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Article Study Participants Reasons for using Reported effects and  Funding
Objectives/design: Location Number/age/sex cannabis medically perc.eptlons of .
data source; /period, Iegality1 medical cannabis
recruitment
Crowell 2017 To ascertain the impact  New Jersey, USA. 955 qualified medical 17 conditions were Improvement to N/A
of medical cannabis on  Legal medical cannabis users. listed, including: general condition and
patients in New Jersey.  cannabis use. 493 + 136 (9-84) 28% intractable skeletal — quality of life. Decrease
Quantitative: Survey years. spasticity in pain, inflammation,
with open-ended ques- 51% men. 24% chronic/severe nausea, intraocular
tions; recruitment via a pain pressure, spasms,
non-profit organization 16% multiple sclerosis  seizure. Increase in
dispensing medical 11% inflammatory appetite, mobility,
cannabis bowel disease. mood and energy.
Degenhardt  To investigate patterns  Australia. 242 patients Chronic non-cancer Among those using Research grant
etal. 2015 and correlates of Legal medical prescribed opioids for  pain, including: cannabis for pain, the Australian National
cannabis use in people  cannabis use. chronic non-cancer 84% back/neck average pain relief was  Health and
who had been pain which had used problems 70% while the average  Medical Research
prescribed opioids for cannabis for pain. 57% arthritis/ pain relief from Council
chronic non-cancer 48.7 £ 10.1 years. rheumatism. prescribed opioids was
pain. 62.5% men. 50%.
Quialitative: Interview;
recruitment via a
database of pharmacies
and chemists across
Australia.
Erkens et al.  To characterize medical ~ Netherlands. 200 patients who filled  Cannabis mainly used Not reported Governmental
2005 cannabis users, 2003-2004, since  a prescription for for chronic pain funding
symptoms and 2003, medical cannabis. (including rheumatic Ministry of Health,
conditions; daily use of ~ pharmaceutical- 2 30 years. disease) and muscle Welfare and
medical cannabis. grade cannabis is  33% men. cramp/stiffness. Sports, The
Quantitative: Structured  distributed for Netherlands
questionnaire; medicinal
recruitment via purposes.
pharmacies.
Fanellietal.  To present the first Pisa, Italy. 614 qualified medical ~ 91% chronic pain. 49% reported an N/A
2017 snapshot of the Italian ~ 2015-2016, initial ~ cannabis users. improvement
experience with year of authorized 613 + 15.3 years. associated with the
cannabis use for medical cannabis  29% men. therapy.
chronic pain over the use for chronic 15% stopped the
initial year of its use. pain. treatment due to side
Quantitative: Legal medical effects (none of which
Retrospective case cannabis use. were severe).
series (physician-filled
case report form);
recruitment via second-
level pain clinics.
Gorter et al. To investigate Netherlands. 107 patients receiving  39% neurologic 64% reported good to  Non-
2005 indications for cannabis  1997-1999, before medical-grade canna-  disorders excellent effect on their governmental
prescription. legalization but bis on prescription. 21% musculoskeletal/ symptoms. organization
To assess cannabis consumption of  Median 58 years. connective tissue Generally mild side funding
efficacy and side effects. small amounts 45% men. disorders effects. Maripharm
Quantitative: under certain 14% malignant tumors
Standardized conditions was and symptoms thereof.
questionnaire; then condoned.
recruitment via
questionnaires
accompanying
shipment of medical-
grade cannabis directed
to both patient and
prescribing physician.
Grella et al. To collect descriptive California, USA. Users of medical Conditions most often Nearly all believed MC ~ Governmental
2014 data on individuals May-October cannabis dispensaries:  cited (not mutually beneficial in treating funding

using medical cannabis
dispensaries.

Mixed

Focus groups and
survey; recruitment via
medical cannabis
dispensaries. S

2012, legal
medical cannabis
use.

Focus groups: n = 30,
38 £ 12 (20-64) y, 70%
men.

Survey: n = 182,284 +
53y, 74% men.

exclusive):

60% anxiety

56% insomnia/sleep
problems

33% depression
42% chronic (non-
cancer) pain.

their health problems.

Los Angeles County
Department of
Public Health,
Substance Abuse
Prevention and
Control Programs
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Article Study Participants Reasons for using Reported effects and  Funding
Objectives/design: Location Number/age/sex cannabis medically perc.eptlons of .
. Lo medical cannabis
data source; /period, legality
recruitment
Groten- To investigate indications German speech 143 participants with 28% neurological 75% reported their N\A
hermen & for cannabis prescription. area of Europe. cannabis or THC symptoms conditions much

Schnelle 2003

Haroutounian
et al. 2016

Harris et al.
2000

Hazekamp &
Heerdink,
2013

Hazekamp
etal. 2013

To assess cannabis
efficacy and side effects.
Quantitative:
Questionnaires;
recruitment via an
medical cannabis
association.

To determine the long-
term effect of medical
cannabis on pain and
functional outcomes in
participants with treat-
ment resistant chronic
pain.

Quantitative:
Prospective, open-label,
single-arm longitudinal
study (questionnaires);
recruitment via an am-
bulatory pain clinic.

To better understand
relationships between
past experience with
drugs and reasons for
cannabis use; perceived
effectiveness of cannabis
as a therapeutic agent.
Quantitative:
Questionnaires;
recruitment via
advertisements posted
at the Cannabis
Cultivator's Club.

To analyze the
incidence and
prevalence of medical
cannabis use and
characteristics of users.
Quantitative:
Retrospective database
study; recruitment
through the Dutch
Foundation for
Pharmaceutical
Statistics and the only
Dutch pharmacy
specialized in medical
cannabis dispensing.

To compare different
administration forms of
cannabinoids and
identify their relative
advantages and
disadvantages as
described by actual
users.

International, web-
based, cross-sectional
survey; recruitment via
the official website of
the International Associ-
ation for Cannabinoid
Medicines.

2001: illegal use
of natural
cannabis products
but THC could be
prescribed.

Jerusalem, Israel.
2010-2013, legal
medical cannabis
use.

California, USA
(after 1996)
Legal MC use.

Netherlands.
2003-2010,
pharmaceutical-
grade cannabis
distributed for
medicinal pur-
poses since 2003.

31 countries
including the USA
(40 states
represented),
Germany, France,
Canada,
Netherlands &
Spain.
2009-2010,
legality differed
by country.

experience.

Median 40.3 (16-87)
years.

61% men.

206 qualified medical
cannabis users.

51.2 £ 154 years
62% men.

100 Cannabis
Cultivator's Club
members.

40 £ 8 years.
78% men.

5540 patients with = 1
medical cannabis
prescription.

56 (14-93) years.

43% men.

953 adults self-
reporting experience
with 2 2 different
cannabinoid-based
medicines or adminis-
tration forms, 87%
current medical canna-
bis users.

40.7 (14-76) years.
64% men.

25% painful conditions.

93% chronic non-cancer
pain, including:

37% musculoskeletal
pain

34% peripheral
neuropathic pain

19% radicular low back
pain.

33% AIDS (appetite)
21% musculoskeletal/
arthritis

15% gastrointestinal
(most often nausea)
15% psychiatric
(primarily depression)
13% neurologic and
non-musculoskeletal
pain syndromes.

Reason for medical
cannabis use not
reported but 43% had
analgesics prescribed in
the 6-month period
preceding start of MC
use. Only 2.7% received
oncologicals, thus can-
cer is unlikely to be
present in all pain pa-
tients in the study.

Top 5 conditions:

12% back pain

7% sleeping disorder
7% depression

6% pain resulting from
injury or accident

4% multiple sclerosis.
Pain medication was
consumed by 53.6% of
medical cannabis users

improved by cannabis
or THC.
73% reported no side
effects.

Pain symptom score
improved (P < 0.001) in
association with
improvement in
physical function (P <
0.001).

9 (4%) discontinued
treatment due to mild
to moderate AEs; 2 (1%)
discontinued to serious
side effects (1 elevated
liver transaminases, 1
elderly admitted to an
Emergency Department
in a confusional state).

66% rated effectiveness
as 80% compared with
52% for other
medications.

56% reported no side
effects.

Less severe side effects
than other treatments.
Anxiety effects
frequently reported on
the checklist but not
listed as side effects.

not reported

Herbal medical
cannabis received
higher appreciation
than pharmaceutical
cannabinoids.

Side effects: irritation of
the lungs (inhalation),
drowsiness,
uncontrollable appetite,
“getting high”.

Research grant
Support from the
Hadassah-Hebrew
University Pain Re-
lief Unit

Research grant
US Public Health
Service grants,
National Institute
on Drug Abuse

N/A

Non-
governmental
organization
funding

Dutch Association
for Legal Cannabis
and its
Constituents as
Medicine (NCSM
foundation)
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Article

Study

Objectives/design:
data source;
recruitment

Location
/period, legality’

Participants

Number/age/sex

Reasons for using
cannabis medically

Reported effects and
perceptions of
medical cannabis

Funding

Hoffman et al.
2017

llgen et al.
2013

Kilcher et al.
2017

Lavie-Ajayi &
Shvartzman
2018

Lintzeris et al,
2018

Lucas & Walsh
2017

To begin the
development of a
cannabis use registry in
Oregon.

Qualitative: Semi-
structured interviews;
recruitment via an out-
patient healthcare
clinic.

To describe adults
seeking medical
cannabis;

To compare them with
those renewing their
medical cannabis card
on substance use; pain;
functioning.
Quantitative:
Questionnaires;
recruitment at the
waiting room of an
medical cannabis clinic.

To study medical uses
of cannabinoids as part
of the Swiss Federal
Office of Public Health
(FOPH) programme of
exceptional licenses.
Quantitative: Data from
the formal requests for
medical use of
cannabinoids;
recruitment via formal
requests of medical
cannabis use.

To evaluate the
subjective experience of
pain relief by medical
cannabis.

Qualitative: In-depth
semistructured inter-
views; recruitment
through a pain clinic.

To explore patterns of
medical cannabis use.
Quantitative: Online
survey; recruitment
trough online media,
consumer group
webpages, and medical
cannabis consumer
forums.

To describe medical
cannabis access, use
and substitution for

Oregon, USA.

July-August 2015:

legal medical
cannabis use,
nonmedical used
became legal on
July first.

Michigan, USA.
Legal medical
cannabis use.

Switzerland.
2013-2014,
exceptional
licenses for
medical use of
cannabinoids.

Israel.

2016-2017, legal
medical cannabis
use.

Australia.

2016, illegal
medical cannabis
use.

Canada.
July 2015, legal
medical cannabis

22 qualified medical
cannabis users.
Median 38 (20-64)
years.

45% men.

348 adults seeking
medical cannabis
certification either for
the first time (56%) or
as a renewal (44%).
41.5 £ 126 years.
66% men.

1193 qualified medical
cannabis users.

57 £ 15 years.

43% men.

19 patients seeking
treatment with
medical cannabis.
52 (28-79) years.
53% men

1748 medical cannabis
users.

379 years.

68% men.

271 qualified medical
cannabis users
(Marihuana for Medical

59% musculoskeletal
pain
27% PTSD.

87% used medical
cannabis for pain relief,
including 7% for
musculoskeletal
problems.

Most common
symptoms:49% chronic
pain40% Spasticity
Diagnosis:25%
musculoskeletal
conditions22% multiple
sclerosis.

Chronic pain:37%
arthritis32% spinal cord
injuries32% CRPS

5% cancer.

51% anxiety, 50% back
pain, 49% depression,
44% sleep problems,
26% neck pain, 23%
PTSD. 69.4% of
respondents used
medical cannabis to
manage pain.

53% pain-related
conditions:
36% chronic pain, 12%

Some reported
physiologic relief from
pain, others said it
helped take their mind
off of it.

Respondents felt that
the benefits
outweighed the risks.

Not reported

Licences were initially
granted for 6 months,
physicians requested
extensions when the
treatment had been
satisfactory. The
number of extensions
increased from 26% in
2013 to 39% in 2014.

Immediate sensation of
chronic pain relief,
improved sleep quality,
improved life quality.
Side effects: increased
appetite (74%),
drowsiness (67.1%),
ocular irritation (40.7%),
lack of energy (37.5%),
memory impairment
(31.6%), palpitations
(15.4%), and paranoia
(15.2%) or confusion
(12.4%).

Most participants
reported that medical
cannabis reduced
significantly chronic
pain.

Side effects: increased
appetite (74%),
drowsiness (67%),
ocular irritation (419%),
lack of energy (38%),
memory impairment
(32%), palpitations
(16%), paranoia (15%) or
confusion (12%).

95% reported that
cannabis often or
always helped alleviate

Research grant
National Institute
of Drug Abuse
supported this
study

N/A

N/A

Research grant
Ben Gurion
University of the
Negev, Faculty of
Humanities and
Social Sciences.

(Mixed)
Research grant
Australian
Research Council
and the National
Health and
Medical Research
council (NHMRC)
Local research
grant

Lambert Initiative
for Cannabinoid
Therapeutics

Research grant
Institute for
Healthy Living and
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Article Study Participants Reasons for using Reported effects and  Funding
Objectives/design: Location Number/age/sex cannabis medically perc.eptlons of .
data source; /period, Iegality1 medical cannabis
recruitment
patients enrolled in the  use (Marihuana Purposes Regulations).  arthritis, 5% headache.  their symptoms. Chronic Disease
Canadian Marihuana for  for Medical 40 (20-77) years. Most highly endorsed
Medical Purposes Purposes 73% men. symptoms:
regulations. Regulations *). 73% chronic pain, 60%,
Quantitative: Online stress, 57% insomnia,
cross-sectional survey; 46% depression, 32%
recruitment through a headache.
licensed producer of
cannabis.
Lynch et al. To describe medical Nova Scotia, 30 qualified medical Chronic severe pain 93% reported moderate  N/A
2006 cannabis users. Canada. cannabis users that had not responded or greater pain relief.

Nunberg et al.
2011 and
Reinarman
etal 2011

Ogborne et al.
2000

Pedersen &
Sandberg
2013

Quantitative: Structured
follow-up questionnaire;
recruitment of patients
followed at a tertiary
care pain management
center.

To describe medical
cannabis users:
demographics;
symptoms; physician
evaluations;
conventional
treatments tried; use
practices.
Quantitative: Physician
records and patients’
questionnaire;
recruitment through
nine medical cannabis
clinics.

To explore reasons for
medical cannabis use;
medical cannabis effects;
methods and patterns of
use; experiences with
physicians; encounters
with the law.
Qualitative: Interview;
recruitment through
advertisements in
newspapers and on
bulletin boards at an
Addiction Research
Foundation and at
different town locations
(bookstores, grocery
stores, restaurants,
laundromats, etc).

To investigate the
medical motives of
Norwegian cannabis
users.

Qualitative: Semi-
structured interviews;
recruitment through
internet advertisements,
authors’ own social net-
works, among students
at the University of
Oslo, and from organi-
zations such as the Na-
tional Organization for
the Reform of Marijuana
Laws.

2001-2005, legal
medical cannabis
use (Marihuana
Medical Access
Regulations
Marihuana
Medical Access
Regulations *).

California, USA.
June-August
2006, legal
medical cannabis
use.

Toronto, Canada.
Before the 2001
Marihuana
Medical Access
Program.

Norway.

2006-2010, illegal.

(Marihuana Medical
Access Regulations).
45 (31-61) years.
60% men.

1746 medical cannabis
applicants.

33% = 45 years.

75% men.

50 self-identified med-
ical cannabis users.

38 (26-57) years.

66% men.

100 long-term canna-
bis users (25 stated ex-
plicitly they used
cannabis medically).
20-62 years.

88% men.

to traditional
approaches:

47% neuropathic pain
13% low back pain
10% arthritis.

82.6% report using
medical cannabis to
relieve pain.

58.2% diagnosed with
chronic pain disorders,
including:

26% low back pain
18% arthritis

2% fibromyalgia.

22% HIV/AIDS-related
symptoms

14% chronic/recurrent
pain due to injury of

unknown origin

12% depression

2% arthritis.

Cannabis was used
therapeutically for
conditions such as
multiple sclerosis,
attention deficit
hyperactivity disorder
and rheumatism, as
well as for quality of life
conditions such as
quality of sleep,
relaxation and
wellbeing.

95% reported subjective
improvement in
function.

No serious adverse
events reported.

Patients typically report
at least one therapeutic
benefit:

83% relief of pain

41% muscle spasms
41% headache

38% anxiety

28% nausea and
vomiting

26% depression.

medical cannabis
described as superior to
other treatments.
Reported lethargy,
apathy, cough or throat
irritation from smoking,
thirst, loss of
concentration, short-
term memory loss, para-
noia, and depression.

Cannabis typically
described as useful for
treating stress, insomnia
and pain, as well as for
relaxation.

(Mixed funding)
Research grant
RAND Corporation;
Non-
governmental
organization
funding
Cannabis
“industry”
MediCann; Private
Foundation
Rosenbaum
Foundation

N/A

Research grant
Research Council
of Norway
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https://www.ncsl.org/research/health/state-medical-marijuana-laws.aspx
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