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Abstract
Objectives: To examine the tolerability and effectiveness of medicinal cannabis prescribed to patients for
chronic, refractory pain, with a subset analysis on arthritis.
Methods: This was an interim analysis of the CA Clinics Observational Study investigating self-reported
adverse events (AEs) and changes in health-related quality of life (HRQoL) outcomes over time after
commencing medicinal cannabis. Patients were prescribed medicinal cannabis by a medical practitioner,
containing various ratios of Δ9-tetrahydrocannabinol (THC) and/or cannabidiol (CBD).
Results: The overall chronic pain cohort, and specifically the balanced CBD:THC products, were asso-
ciated with significantly reduced pain intensity scores (p = 0.003, p = 0.025), with 22% of patients reporting a
clinically meaningful reduction in pain intensity. Patients in the arthritis subset (n = 199) reported sig-
nificantly reduced pain intensity scores (p = 0.005) overall, and specifically for those taking CBD-only (p =
0.018) and balanced products (p = 0.005). Other HRQoL outcomes, including pain interference and pain
impact scores were significantly improved depending on the CBD:THC ratio. Products that contained a
balanced ratio of CBD:THC were associated with improvements in the most number of PROMIS-29
domains. Approximately half (n = 364; 51%) of the chronic pain cohort experienced at least one AE, the
most common being dry mouth (24%), somnolence (19%) or fatigue (12%). These findings were similar in
the arthritis subset.
Discussion: Medicinal cannabis was observed to improve pain intensity scores and HRQoL outcomes in
patients with chronic, refractory pain, providing real-world insights into medicinal cannabis’ therapeutic
potential.
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Introduction
Chronic pain is that which persists for longer than three
months, either due to an ongoing condition, or from an
originating injury that is not resolved within the normal
healing time.1 One common cause of chronic pain is
arthritis, where the most prevalent type, osteoarthritis,
affects more than 240 million people worldwide.2

Overall, approximately one in five people experience
chronic pain, where they face long lasting physical,
psychological, social and financial issues. Chronic pain
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also puts a financial burden onto the wider economy
due to factors such as the high cost of disease man-
agement and increased absenteeism.3–5

An imperative part of managing chronic pain is phar-
macological therapy, which comprises analgesics such as
paracetamol and non-steroidal anti-inflammatories, opi-
oids and adjuncts, including anxiolytics, muscle re-
laxants, antiepileptics, antidepressants and disease
modifying agents.6 Despite these treatment options,
the long-term safe and effective relief of chronic non-
cancer pain remains difficult as the often limited ef-
ficacy of analgesics needs to be weighed against their
adverse events (AEs).6 In particular, the AEs of opioid
medications, including respiratory depression, toler-
ance and dependence limit their long-term use.7

Despite this, opioid use remains problematic, and
the current opioid epidemic necessitates the search for
better and safer alternatives.8 There is some emerging
evidence of the effectiveness of medicinal cannabis,
particularly in the management of chronic pain that is
refractory to conventional treatment.9–11

Cannabinoids exert their actions both through the
endocannabinoid system and other targets, resulting in
diverse pharmacological potential not only for pain
conditions, but also for other clinical indications. The
main components of the endocannabinoid system are
the cannabinoid receptor type 1 (CB1), cannabinoid
receptor type 2 (CB2), and their endogenous ligands
anandamide and 2-arachindonoylglycerol.12 The CB1

receptors, which are predominantly found on central
and peripheral neurons, affect cognition, memory,
motor function, analgesia, and can cause psychoactive
effects.13 The CB2 receptors are mainly found on im-
mune cells both within and outside the brain, where
they modulate immune cell migration and cytokine
release, thus having an integral role in chronic, in-
flammatory pain mechanistic pathways.11,13,14

Well-known for producing the ‘high’ effect, Δ9-tetra-
hydrocannabinol (THC) is an agonist of both CB1 and
CB2 where it is believed to exert its antinociception
action against both acute and chronic pain.11,15 Can-
nabidiol (CBD) on the other hand has a low affinity for
CB1 andCB2 and does not produce intoxicating effects.
Evidence is building for CBD in the management of
chronic, pathological pain, with little evidence for acute
pain.11,16,17 While the mechanism through which CBD
provides antinociception is not completely understood,
it is likely to involve reducing levels of circulating pro-
inflammatory cytokines.18,19

Although legalised in Australia in 2016,20 most
medicinal cannabis products are not yet approved by
the Therapeutic Goods Administration (TGA).
Therefore, in order to prescribe these unregistered
products, medical practitioners must apply for

patient-specific approval through the Special Access
Scheme (SAS-B). Other pathways through which pa-
tients can obtain medicinal cannabis is from an ‘Au-
thorised Prescriber’; a medical practitioner who is
authorised by the TGA to prescribe certain unregistered
medicines for specific conditions, or through partici-
pation in clinical trials.21With an increase in the range of
unregistered medicinal cannabis products currently
available in Australia, it is important to have more in-
formation on their safety and therapeutic efficacy. Thus,
our analysis of the CA Clinics Observational Study
(CACOS) data aimed to examine the safety and self-
reported effectiveness of various medicinal cannabis
products from using patient-reported AEs and health-
related quality of life (HRQoL) outcomes for patients
with chronic refractory pain, with a subset analysis on
our largest pain cohort; arthritis.

Methods

Setting and informed consent

This was an interim analysis of data collected as part of
the CACOS, a prospective, open-label, observational
study. This was conducted across multiple sites
through CA Clinics, an Australian-wide network of
clinicians who prescribe medicinal cannabis to patients
with diverse health conditions. Prescriptions for these
unregistered treatments were either obtained through
the SAS-B pathway, or through an Authorised Pre-
scriber, as part of the standard practice at CA Clinics.
Using these prescriptions, patients purchased their
cannabis product from a local pharmacist where they
were provided any relevant information and directions
for use. The study was approved by the Bellberry
Human Research Ethics Committee (Ref: 2019-04-
338). All participants signed the Patient Information
and Consent Form prior to any study related activities.

Medicinal cannabis product

Medicinal cannabis included prescribed cannabinoid
containing products (CBD-only, mixed, THC-only
and other cannabinoid minors). Prescribed products
were either oral liquids, capsules, flos, or granulate, and
were grouped as CBD-only, CBD-dominant, balanced
and THC-dominant. Dominant products were defined
as containing at least a two-fold ratio increase in the
main cannabinoid, for example, a CBD-dominant
product could comprise CBD 10 mg/mL and THC
5 mg/mL. The THC-dominant group includes par-
ticipants that were prescribed THC-only products due
to a small cohort. The dose and frequency of the
medicinal cannabis products used by patients was
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reported in their surveys and crossed-checkedwith their
clinic records, from which the dose of CBD and/or
THC (mg/day) was calculated.

Study population

The study population were patients seeking medicinal
cannabis treatment through CA Clinics who were en-
rolled in CACOS. Thus, participants in this study in-
cluded those using medicinal cannabis for chronic pain
purposes, as well as a subset analysis for patients using
medicinal cannabis for arthritis management. Data
used in this analysis was collected between December
2018 and May 2020 and stored using Research Elec-
tronic Data Capture. Figure 1 details the analysis co-
hort selection process.

AE reporting

Adverse events were reported via an online AE ques-
tionnaire. This was routinely administered to patients
during their treatment where they were asked the fol-
lowing question: ‘Have you been experiencing any side
effects from your medicinal cannabis prescribed by CA
Clinics?’. They were given a pre-selected list of AEs to

select from, as well as the option of ‘Other’ or ‘None’.
The questionnaire was sent to participants before each
clinic visit. The patient-reported AEs were categorised
according to MedDRA System Organ Classes (SOC)
for analysis.22

Patient-reported outcomes measurement
information system analysis

The patient-reported outcomes measurement infor-
mation system (PROMIS)-29 (v2.0) is a validated,
generic HRQoL tool that comprises seven domains of
patient-reported outcome measures used to evaluate
self-reported physical, mental and social health and
wellbeing in people with chronic illness.23,24 It has been
used as a primary measure of change in HRQoL.24

Patients were included in the analysis if they had
completed a minimum of two PROMIS-29 question-
naires during the observational period at the time of
cross-sectional sampling. The PROMIS-29 data for
patients who had not completed two surveys at the time
of analysis were excluded from this analysis.

The observational period for each patient for this
analysis was defined as the time between the first and

Figure 1. Cohort inclusion flow chart for the adverse events and PROMIS-29 analyses from the CA clinics observational
study participants with chronic pain.
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last data points collected. The minimum observational
period for inclusion in this analysis was defined as
7 days, given that the PROMIS-29 is validated from a
7-day period. Analysis of the PROMIS-29 domains was
conducted using T-score reference tables from the
PROMIS-29 v2.0 conversion tables, and pain intensity
was reported as a numerical scale from 1–10.24 Pain
impact scores were calculated according to theNational
Institutes of Health Task Force recommendations.25

Clinically significant changes in PROMIS-29 scores
between the patient’s first and last surveys were also
determined using the published Minimal Clinically
Important Difference (MCID), and patients were
categorised as either ‘improved’, ‘not changed’ or
‘worsened’. TheMCID used for pain intensity and pain
interference was 2.0,25 physical function was 1.9,25,26

anxiety was 2.3,27 depression was 3.0,27 fatigue was
2.528 and pain impact score was 3.0.25 Sleep distur-
bance and social functioning had no published MCID,
so a default score of 2.0 was used.26–28

Statistical Analysis

The data were analysed using SPSS Statistics
1.0.0.1327 (IBM, New York). Data for continuous
variables was assessed for normality using the Shapiro–
Wilk test and summarised as mean and standard de-
viation. Where normality was not observed, the median
and interquartile range was calculated. Categorical data
were described by frequencies and proportions and
compared by χ2 tests. Paired two-tailed t-tests were
used for comparison of PROMIS-29 T-score means
over the observational period. χ2 tests were used to
compare categorical (medicinal cannabis product and
‘improved’, ‘not changed’ or ‘worsened’ outcomes)
variables. One-way ANOVAs were performed to test
for differences in the T-score change between medic-
inal cannabis products within the chronic pain cohort
and the arthritis subset. A two-way ANOVA was per-
formed to test for differences in the T-score change
between medicinal cannabis products and pain groups.

Results

Participant demographics

There were 718 participants who had a chronic pain
condition included in the AE analysis, and of these, 199
patients reported they had an arthritis condition. A total
of 296 participants were eligible to be included in the
PROMIS-29 analysis, and 92 of these participants had
an arthritis condition (Tables 1 and 2). Across each
cohort analysed, the most commonly reported chronic
pain indications were arthritis, musculoskeletal pain,

neuropathic pain and fibromyalgia. Further participant
demographics including age, sex, pain indication and
the length of the observational period are given in
Tables 1 and 2. Participants were prescribed various
dosage products of medicinal cannabis, including oral
oils and capsules, vapourised flos (whole flowers), and
granulate (granulated whole flower). The median (Q1–
Q3) reported doses of both THC and CBD in the AE
and PROMIS-29 analyses are described in Tables 3–6.

Changes in pain and other HRQoL outcomes

From the PROMIS-29 analyses there were clinically
meaningful and statistically significant improvements
reported in several HRQoL domains for the chronic
pain patients (n = 296), and the arthritis subset (n = 92)
(Tables 3 and 4, Supplemental Tables 1 and 2). The
median (Q1–Q3) dose of each cannabis product is
listed in Tables 3 and 4. Overall, for the chronic pain
cohort, there were significant reductions in pain in-
terference (p = 0007), pain intensity (p = 0.003) and
pain impact scores (p = 0.02).

Participants taking a CBD-only product in the
overall chronic pain cohort did not report significant
improvements in any PROMIS-29 domains; however,
in the arthritis subset, there was significantly improved
pain intensity (p = 0.018), and pain impact scores (p =
0.023), with 26% (n = 15) and 52% (n = 30) of the
cohort reporting a clinically meaningful improvement,
respectively.

Participants taking a balanced product also saw
significant improvements in multiple PROMIS-29
categories. Overall, for the chronic pain participants,
those taking a balanced product had significantly im-
proved pain interference (p= 0.007), pain intensity (p =
0.025) and pain impact scores (p = 0.023), corre-
sponding with clinical meaningful improvements in
43% (n = 49), 24% (n = 27) and 42% (n = 47) of
participants, respectively. In the arthritis subset, par-
ticipants reported clinically meaningful and statistically
significant improvements in pain interference (46%; n
= 13; p = 0.014), pain intensity (43%; n = 12; p =
0.005), sleep disturbance (57%; n = 16; p = 0.036),
social functioning (43%; n = 12, p = 0.013) and pain
impact scores (50%; n = 14; p = 0.035).

Participants taking a CBD-dominant or THC-
dominant product did not report any statistically sig-
nificant improvements in any PROMIS-29 domain in
both the chronic pain cohort and arthritis subset.
Statistical significance was not reached by any medic-
inal cannabis product in the remaining PROMIS-29
domains (physical functioning, anxiety, depression and
fatigue).
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There were no differences in the proportion of those
categorised as improved, not changed or worsened. In
addition, analysis of a two-way ANOVA did not show
any significant effect between the change in T-scores of
the PROMIS-29 domain, the medicinal cannabis
product and the chronic pain group. A one-way AN-
OVA (including post-hoc Tukey and Bonferroni
analysis) did not show statistical significance in the
change in T-scores of the various PROMIS-29 domains
between medicinal cannabis categories within the
overall chronic pain group. However, within the ar-
thritis subset, there were several PROMIS-29 domains
that had statistically significant differences between
medicinal cannabis products. Participants taking a
CBD-only product reported significantly better phys-
ical function (p = 0.005), social ability (p = 0.004) and
pain impact (p = 0.024) scores than those taking a

THC-dominant product. CBD-dominant products
were also significantly better than THC-dominant
products at improving social ability scores (p =
0.025). Lastly, participants taking a balanced product
also reported significantly better outcomes than the
THC-dominant products in pain interference (p =
0.017), physical function (p = 0.005), social func-
tioning (p = 0.002) and pain impact scores (p = 0.005)

Patient-reported AEs

A total of 1232 AEs were reported across all themedicinal
cannabis product categories from a total of 718 partici-
pants included in the chronic pain cohort (Table 5). At
least one AE was reported by 51% of participants (n =
364). In the arthritis subgroup, 48% (n = 96) of the
participants reported at least one AE. The median

Table 1. Cohort demographic data for participants included in the AE and PROMIS-29 analyses.

Chronic pain

Demographic AE analysis (n = 718) PROMIS-29 (n = 296)

Age, years, mean (SD.) 53.6 (16.6) 53.7 (15.8)
Sex, n (%) Female 182 (61.5) 182 (61.5)

Male 114 (38.5) 114 (38.5)
Pain indication, n (%) Arthritis 199 (27.7) 92 (31.1)

Musculoskeletal pain 186 (25.9) 59 (19.9)
Neuropathic pain 180 (25.1) 82 (27.7)
Fibromyalgia 84 (11.7) 35 (11.8)
Migraine 21 (2.9) 9 (3.0)
Cancer-related pain 11 (1.5) 2 (0.7)
Chronic regional pain syndrome 9 (1.3) 5 (1.7)
Gastrointestinal 8 (1.1) 3 (1.0)
Trigeminal neuralgia 8 (1.1) 4 (1.4)
Endometriosis 6 (0.8) 3 (1.0)
Spasmodic/Spasticity 4 (0.6) 1 (0.3)
Dysmenorrhea 1 (0.1) -
Glaucoma 1 (0.1) 1 (0.3)

Observation period, days, Median (Q1–Q3)a 81.2 (42.3–225.6) 91.1 (42.8–231.4)

aPeriod between reporting of AEs by the patient if they returned more than one survey (318 patients only returned one survey), or period
elapsed between the first and last PROMIS-29 completion.

Table 2. Arthritis subset demographic data for participants included in the AE and PROMIS-29 analyses.

Arthritis subset

Demographic AE analysis (n = 199) PROMIS-29 (n = 92)

Age, years, mean (SD.) 59.3 (15.5) 60.0 (13.7)
Sex, n (%) Female 123 (61.8) 63 (68.5)

Male 76 (38.2) 29 (31.5)
Observation period, days,
Median (Q1–Q3)a

110.2 (177.7) 113.1 (55.4–232.1)

aPeriod between reporting of AEs by the patient if they returned more than one survey (318 patients only returned one survey), or period
elapsed between the first and last PROMIS-29 completion.
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(Q1–Q3) reported number of AEs over the entire
observational period by each participant was 1 (0–2),
and in the arthritis subset the median was 0 (0–2).

Across all chronic pain patients, the most com-
mon AEs reported for each medicinal cannabis
product were dry mouth, somnolence and fatigue
(Table 5, Supplemental Table 3). This was the same
in the overall arthritis subset, and in participants
taking a CBD-dominant or balanced product.

Participants with arthritis taking CBD-only com-
monly reported dry mouth (n = 28, 23.7%), fatigue
(n = 16, 13.6%) and nausea (n = 14, 11.9%),
whereas those taking a THC-dominant product
reported dry mouth (n = 11, 29.7%), fatigue (n = 5,
13.5%) and somnolence (n = 3, 8.1%) (Table 6,
Supplemental Table 4). The median (Q1–Q3) dose
of CBD and THC of each cannabis product is listed
in Tables 5 and 6.

Table 3. The PROMIS-29 domains that patients reported statistically significant improvements over the observational period
with different medicinal cannabis products, and the cannabinoid dose at the final survey timepoint.

PROMIS-29 domain

Chronic pain

All products
(n = 296)

CBD-only
(n = 174)

CBD-dominant
(n = 37)

Balanced
(n = 113)

THC-dominant
(n = 37)

Pain interference 3 3

Pain intensity 3 3

Pain impact 3 3

Physical function
Sleep disturbance
Anxiety
Depression
Social functioning
Fatigue
Dose (mg/day),
median
(Q1–Q3)

Oral n 287 173 36 112 29
CBD 50 (15–100) 85 (45–125) 20 (11–30.2) 25 (12.5–50) 0 (0–2)
THC 0 (0–20) 0 (0–0) 7.8 (5.5–16.4) 20 (7.5–30.6) 42 (33–66)

Inhaled n 9 1 1 1 8
CBD 0 (0–0) 90 (90–90) 90 (90–90) 16 (16–16) 0 (0–0)
THC 198 (44–330) 10 (10–10) 10 (10–10) 12.6 (12.6–12.6) 236.5 (55–495)

Table 4. The PROMIS-29 domains that patients with arthritis reported statistically significant improvements over the
observational period with different medicinal cannabis products, and the cannabinoid dose at the final survey timepoint.

PROMIS-29 domain

Arthritis subset

All products
(n = 92)

CBD-only
(n = 58)

CBD-dominant
(n = 16)

Balanced
(n = 28)

THC-dominant
(n = 9)

Pain interference 3 3

Pain intensity 3 3 3

Pain impact 3 3

Physical function
Sleep disturbance 3

Anxiety
Depression
Social functioning 3

Fatigue
Dose (mg/day),
median,
(Q1–Q3)

Oral n 88 58 16 28 5
CBD 75 (18.1–110) 100 (60–150) 22.5 (15–35.2) 21.9 (13.8–34.4) 0.8 (0–2.1)
THC 0 (0–14) 0 (0–0) 6.8 (5.3–12.5) 15 (8–20.5) 42 (15–50)

Inhaled n 4 0 0 0 4
CBD 0 (0–0) — — — 0 (0–0)
THC 495 (302.5–660) — — — 495 (302.5–660)
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Discussion
This analysis of the existing CACOS participant data
provides important insight into the tolerability and
effectiveness of pharmaceutical grade medicinal can-
nabis prescribed by a medical practitioner in Australia
for the treatment of chronic pain, including pain caused
by arthritis (based on patient-self reports).

Self-reported AEs of medicinal cannabis are
consistent with existing studies

Across all the medicinal cannabis categories ap-
proximately half (51%) of our analysed cohort ex-
perienced at least one self-reported AE during the
observation period, the highest incidence being dry
mouth, somnolence and fatigue. A systematic review
and meta-analysis of cannabinoids for medical use
which examined 6462 patients across 79 trials found
that 58% of participants reported at least one AE. The
most commonly reported in that analysis were diz-
ziness (n = 4243), dry mouth (n = 4181), nausea (n =
3579), fatigue (n = 2717) and somnolence (n =
3168),29 showing consistency with our findings and
adding to real-world insights.

To compare medicinal cannabis to other conven-
tional treatments for chronic pain, a systematic review
has shown that for patients taking opioids, 80% of the
population experienced at least one AE, with the most
common being constipation (41%), nausea (32%) and
somnolence (29%).30 As such, there is merit to the
investigation of the comparative efficacy and tolerability
of medicinal cannabis to conventional opioid treat-
ment, and whether it could be useful in patients who
experience opioid induced AEs, such as severe
constipation.

Reduction in pain outcomes are consistent
with existing trials of medicinal cannabis

In this analysis, medicinal cannabis, depending on the
ratio of CBD to THC, appeared to be associated with
significant improvements in pain intensity, pain inter-
ference, social functioning and pain impact scores.

Although the CBD-only products did not reach
statistical significance in the overall chronic pain co-
hort, participants with arthritis did report significant
improvements in pain intensity and pain impact scores.
With arthritis being an inflammatory condition, the
anti-inflammatory actions of CBD may be resulting in
improved outcomes in these patients.31 There is pre-
liminary human clinical trial data demonstrating CBD
to reduce pro-inflammatory cytokines during a lipo-
polysaccharide challenge.32 Additionally, a prospective

cohort study examined the use of CBD (mean dose =
30 mg/day) in chronic pain patients found that 54% of
patients reduced their opioid use, and 94% of patients
reported improved quality of life.33 Overall, further
clinical trial data is needed to show analgesic effects for
CBD-only products in chronic pain conditions, and our
findings are encouraging for the potential use of CBD
in arthritis patients, particularly as it is regarded as well-
tolerated and non-intoxicating.34

Participants taking a balanced product reported
significant changes across the most of the PROMIS-29
domains in both the overall chronic pain group and the
arthritis subset. The cannabinoid profile of nabiximols,
a pharmaceutical grade oral spray that contains 2.5 mg
CBD and 2.7 mg THC per spray,35 is relatively con-
sistent with the balanced products in this study. Studies
examining the use of nabiximols in pain conditions have
produced mixed results.36,37 An open-label study
looking at nabiximols as an add-on treatment to pre-
existing analgesics in severe chronic pain at a dose of
19.2 mg THC and 17.8 mg CBD per day found that
patients experienced significant pain intensity relief.38

Johnson et al. found that nabiximols (23 mg THC and
22 mg CBD) was effective in reducing intractable
cancer-related pain, where 43% of patients had a re-
duction in pain by ≥ 30%.39 Other trials for pain as-
sociated with conditions such as spinal cord injury and
diabetes have produced negative outcomes.37

We did not find statistically significant changes in
any PROMIS-29 domain reported in participants
using THC-dominant or CBD-dominant products.
The results need to be interpreted carefully given the
small sample sizes included in the analysis (n = 37). A
study by van de Donk et al.40 on patients with fi-
bromyalgia found that their CBD-dominant product
(Bedrollite) at a dose of 18 mg CBD and <1 mg THC
per day, reduced spontaneous pain scores by at least
30% for approximately 40% of the population; how-
ever, overall, this was not statistically significant.40

Berman et al. reported statistically significant im-
provements in pain intensity and sleep scores from
patients prescribed a THC-dominant product; how-
ever, this did not reach their clinically important
threshold of a reduction in pain by ≥ 2.41 Johnson et al.
also compared the efficacy of a THC product to na-
biximols and found that THC did not produce sta-
tistically significant results in reduction of pain
intensity, and was found to be similar to placebo.39

These findings are consistent with our analysis.
The potential superiority of balanced and CBD-only

products is further reflected where our statistical
analysis revealed that the THC-dominant products
were significantly less effective than the CBD-only,
CBD-dominant and balanced products in the arthritis
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cohort in certain PROMIS-29 HRQoL domains, in-
cluding pain impact, pain interference, physical func-
tion and social functioning scores. This may be due to
the inflammatory and immune-related nature of ar-
thritic conditions, for which it is believed that CBD
targets.42,43

Limitations
The main limitation of this study was that it relied upon
data collected from a patient-reported survey-based
observational study where potential confounders and
patient bias were not able to be controlled for; however,
clinical evidence of this kind is an increasingly recog-
nised source of data,44 particularly in the field of me-
dicinal cannabis where patients are accessing
prescribed products prior to conclusive evidence from
randomised controlled trials. Other limitations of our
analysis are related to the uncontrolled nature of an
observational study and the snapshot approach taken to
data analysis inclusion. These include unknown prior
use of cannabis, varying observational periods, no
differentiation between isolate or broad or full spectrum
products, and differing dose administration routes and
THC/CBD doses. The different drug exposures be-
tween inhaled and oral administration may affect AE
and effectiveness outcomes. The severity, persistence
and incidence of AEs were not tracked over time and
instead were reported as a total number, regardless of
the number of surveys completed. Effectiveness was
only measured between the first and last survey, so an
increase or decrease in effectiveness over time was not
measured. Considerably varied group sizes and CBD
and THC doses between groups were observed which
may affect the validity of the results which should be
accounted for in future controlled studies. The time of
day that patients took their medicinal cannabis, and the
subsequent affect this may have on AEs, sleep and other
HRQoL outcomes was not considered in this analysis.
Lastly, given the exploratory nature of the study, data
was not corrected for multiplicity. Despite these limi-
tations, the real-life cohort provides important infor-
mation which is useful for designing a prospective
controlled trial.

Conclusion
Overall, our analysis of the data showed that approxi-
mately half of people who took medicinal cannabis for
refractory chronic pain and arthritis experienced at least
one AE, with the most common being dry mouth,
somnolence and fatigue. Differences in HRQoL do-
mains analysed were largely dependent on the CBD
and THC ratios in the prescribed product, with the

balanced and CBD-only products associated with the
highest HRQoL improvements. Most notable are the
observed differences in self-reported pain intensity
scores which appear to be significantly reduced over
time in parallel to the use of medicinal cannabis in both
the chronic pain cohort and the arthritis subset. In
addition, this analysis provides insights into other
HRQoL outcomes that various products of medicinal
cannabis may be useful for and warrants further ex-
ploration through clinical trials, such as pain interfer-
ence, pain impact, sleep disturbances and social
functioning.
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