
Vol.:(0123456789)

Clinical Rheumatology (2025) 45:1927–1938 
https://doi.org/10.1007/s10067-025-07846-6

ORIGINAL ARTICLE

UK Medical Cannabis Registry: a case series analysing clinical 
outcomes of medicinal cannabis therapy for fibromyalgia

Madhur Varadpande1 · Simon Erridge1,2 · Arushika Aggarwal1 · Evonne Clarke2 · Katy McLachlan2 · Ross Coomber2,3 · 
Shelley Barnes2,4 · Alia Darweish Medniuk2,4 · Rahul Guru2,5 · Wendy Holden2 · Mohammed Sajad2 · Robert Searle2 · 
Azfer Usmani2 · Sanjay Varma2 · James J. Rucker2,6,7 · Michael Platt2 · Mikael H. Sodergren1,2 

Received: 15 May 2025 / Revised: 18 November 2025 / Accepted: 20 November 2025 / Published online: 4 December 2025 
© The Author(s) 2025

Abstract
Introduction  Fibromyalgia is a common condition characterised by widespread chronic pain, associated with comorbid 
mental health disorders and reduced quality of life. Preclinical data suggest cannabis-based medicinal products (CBMPs) 
may have potential benefits in fibromyalgia, but there is a paucity of high-quality clinical evidence. This study aims to assess 
the change in patient-reported outcome measures (PROMs) and incidence of adverse events (AEs) in patients treated with 
CBMPs for fibromyalgia.
Methods  This case series analysed data from the UK Medical Cannabis Registry (UKMCR). The primary outcome was 
change in PROMs [Fibromyalgia Symptom Severity, Fibromyalgia Widespread Pain Index, EQ-5D-5L, Generalised Anxi-
ety Disorder-7, and Single-Item Sleep Quality Scale] from baseline to follow-up at 1, 3, 6, 12, and 18 months. Statistical 
significance was defined as p < 0.050.
Results  Four hundred ninety-seven patients were included. The mean age was 44.66 ± 12.02 years, 341 patients (68.61%) 
were female, and the majority of patients were unemployed (n = 268, 53.92%). There was an improvement in all PROMs 
(p < 0.010) from baseline to all follow-up periods. Higher CBD doses (> 25.00 mg/day) and previous cannabis use were asso-
ciated with increased odds of improvement on fibromyalgia-specific scales (p < 0.050). 227 patients (45.67%) reported 2100 
AEs (422.54%). Most AEs were mild-to-moderate (n = 1792, 85.33%). The most common AE was fatigue (n = 153, 30.78%).
Conclusions  There was an association between treatment with CBMPs and improvements in pain, anxiety, sleep, and general 
quality of life. The high incidence of AEs in relation to other patient cohorts from the UKMCR may relate to the central 
sensitisation mechanism of fibromyalgia.

Key Points
• This study found that CBMPs were associated with short to medium-term improvements in pain, anxiety, sleep, and general quality-of-life in 

patients with fibromyalgia.
• More randomised controlled trials are warranted to consolidate the literature, but this large analysis provides real-world data to inform their 

rollout.
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Introduction

Fibromyalgia is defined as generalised pain lasting for at 
least three months, and it is typically accompanied by tender 
points or somatic symptoms, such as fatigue, unrefreshed 
sleep, and cognitive problems [1]. Fibromyalgia is estimated 
to affect 5.4% of adults and is more than twice as prevalent 

in females [2]. The pain is hypothesised to manifest through 
nociplastic mechanisms, where sensitisation in the central 
nervous system results in a dysfunctional, heightened pain 
response [3]. Fibromyalgia carries a significant socioeco-
nomic burden, with 1 in 2 patients affected in their work 
[4]. Quality of life can be extremely low, worsening existing 
mental health states [4]. Over half of patients have comorbid 
insomnia (68%) and depressive symptoms (58%) [4].
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There is no cure for fibromyalgia, but treatment can alle-
viate symptoms and improve function. First-line pharma-
cological options include pregabalin, an anti-convulsant, 
and anti-depressants including duloxetine, amitriptyline, 
and milnacipran. Whilst pregabalin, duloxetine, and mil-
nacipran are effective, the effect sizes are small [5]. This, in 
combination with poor tolerability of adverse events (AEs), 
leads to high rates of medication discontinuation [5, 6], with 
one study suggesting non-adherence rates may be as high 
as 72.5% [7]. The need for additional pharmacotherapeutic 
options draws interest to novel medications, such as canna-
bis-based medicinal products (CBMPs).

The most prevalent active pharmaceutical ingredients in 
CBMPs are delta-9-tetrahydrocannabinol (THC) and canna-
bidiol (CBD). THC is a partial agonist at the cannabinoid-1 
receptor (CB1R) and cannabinoid-2 receptor (CB2R). CBD 
reduces the breakdown of the endogenous cannabinoid anan-
damide, which acts as an agonist at the CB1R and CB2R 
[8]. Preclinical data have shown activation of the CB1R 
and CB2R has analgesic effects [9]. Additionally, there are 
potential sleep-promoting and anxiolytic effects through the 
CB1R [10].

It is estimated that 1 in 2 patients with fibromyalgia con-
sume cannabis, and a cross-sectional study found that in 
this group, 82% experience an improvement in pain [11]. 
However, there is a lack of consensus on the effectiveness 
of CBMPs in treating fibromyalgia due to a paucity of high-
quality randomised controlled trials (RCTs). A 2021 meta-
analysis of randomised controlled trials (RCTs) estimated 
that non-inhaled CBMPs are associated with clinically 
significant pain relief in a small proportion of chronic pain 
patients, compared to placebo [12]. This led to a weak rec-
ommendation to trial non-inhaled CBMPs for chronic pain if 
standard care is insufficient [13]. However, the meta-analysis 
upon which this recommendation is based only included 
one RCT of fibromyalgia [12]. Canadian guidelines for the 
management of fibromyalgia, meanwhile, provide a weak 
recommendation that CBMPs may be considered in fibro-
myalgia, especially when it is accompanied by impaired 
sleep [14]. Two recent systematic reviews in fibromyalgia 
patients found supporting evidence for CBMPs in short-
term pain reduction [15, 16]. There are four RCTs in the 
field, with two supporting the use of CBMPs in addressing 
pain caused by fibromyalgia [17, 18]. A further two RCTs 
comparing nabilone and CBMP oils to amitriptyline and pla-
cebo, respectively, show mixed findings [19, 20]. However, 
interpretation of the effects of CBMPs is affected by small 
sample size, limited follow-up, and significant heterogeneity. 
Notably, there has only been one trial investigating CBMPs 
via an inhaled route. Yet, up to 60% of chronic pain patients 
prescribed CBMPs administer them through inhalation 
[21], suggesting a disconnect between clinical studies and 

real-world patterns, highlighting a pressing need for further 
research.

Previous prospective observational studies of the UK 
Medical Cannabis Registry (UKMCR) have found CBMPs 
to be associated with improvements in fibromyalgia-specific 
and general-health measures across 12 months, with mostly 
mild–moderate adverse events (AEs) [22, 23]. This study 
seeks to update the literature with a larger sample size and 
longer-term follow-up from baseline. This study primarily 
aims to assess the change in patient-reported outcome meas-
ures (PROMs) of patients enrolled in the UKMCR who are 
prescribed CBMPs for fibromyalgia. The secondary aim is 
to assess the prevalence of AEs in this group of patients.

Methods

Study design

This case series analysed clinical data from the UKMCR 
for patients prescribed CBMPs for fibromyalgia. Patients 
completed PROMs at baseline and follow-up intervals of 1, 
3, 6, 12, and 18 months, and reported AEs.

A favorable ethical opinion was confirmed for the 
UKMCR from the Health Research Authority (Central 
Bristol Research Ethics Committee reference: 22/SW/0145). 
The reporting of this study adheres to the Strengthening the 
Reporting of Observational Studies in Epidemiology recom-
mendations [24].

Settings and participants

Established in December 2019, the UKMCR holds pro-
spectively collected, pseudonymised clinical data on CBMP 
outcomes in patients from the UK and Crown Dependen-
cies. The UKMCR is the UK’s largest platform of its kind 
and is privately managed and owned by Curaleaf Clinic. 
All patients provide written, informed consent prior to 
enrollment with the registry and the commencement of data 
collection.

Patients were included in this study upon fulfilment of the 
following criteria: (1) confirmation of a primary diagnosis 
of fibromyalgia by a consultant physician; (2) enrolment in 
the UKMCR ≥ 18 months prior to data extraction; and (3) 
completion of a minimum of one baseline PROM question-
naire. Patients were excluded if their primary diagnosis was 
not fibromyalgia.

Cannabis‑based medical products

All unlicensed CBMP prescriptions in the UK comply with 
regulations from the Medicines and Healthcare Products 
Regulatory Agency. Patients with fibromyalgia are only 
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eligible to be prescribed CBMPs if they have failed to gain 
sufficient improvement in symptoms from licensed thera-
pies [25]. They are then reformulated into medium-chain 
triglyceride oils or formulated into capsules, pastilles, and 
lozenges, administered sublingually or orally. Dried flower is 
inhaled through a vaporisation device. Patients were strongly 
counselled to discourage the use of any non-prescribed can-
nabis at baseline.

Data collection

Baseline demographic data was collected, including age, 
gender, height, weight, body mass index (BMI), occupation, 
comorbidities, and area of residence. Charlson-Comorbidity 
Index (CCI) values were calculated individually for patients. 
The CCI is a validated predictor of a patient’s long-term 
prognosis and survival [26]. Tobacco, alcohol, and canna-
bis use histories were also collected. Tobacco and canna-
bis status options included: ex-user, current user, or never 
used. Alcohol consumption was measured in weekly units. 
Lifetime tobacco use was quantified in pack-years [27], 
whilst cannabis use was measured in ‘gram-years’ (daily 
grams × years consumed) [28]. Clinicians and pharmacists 
documented CBMP details, including manufacturer, formu-
lation, THC/CBD concentrations, and dosages, cannabis 
strain, and administration method.

All participants completed baseline PROM questionnaires 
and were sent follow-up PROM questionnaires at 1, 3, 6, 
12, and 18 months. For any missing PROM data, the base-
line observations carried forward method was used, which 
assumes no improvement from baseline measures, hence 
providing a conservative measure of true effects. Patients 
self-recorded any AEs, either just before completing PROMs 
via a bespoke electronic portal or contemporaneously in an 
online form. Clinicians also recorded any AEs reported dur-
ing follow-up consultations. AEs were classified and graded 
in accordance with the Common Terminology Criteria for 
AEs Version 4.0 [29].

Outcome measures

The primary outcomes were changes in PROMs from base-
line to 1, 3, 6, 12, and 18 months in all participants. The sec-
ondary outcome was the incidence of AEs in all participants.

Fibromyalgia-specific scales include the 12-point Symp-
tom Severity (SS) scale, which evaluates three core symp-
toms (fatigue, unrefreshed sleep, cognitive symptoms) 
rated 0–3 each, wherein ‘0’ indicates no problem and ‘3’ 
indicates severe. In addition, 1 point is given for the pres-
ence of each of the following three symptoms: abdominal 
cramps, depression, and headache. The 19-point Widespread 
Pain Index (WPI) assesses pain/tenderness across 19 body 
areas, scoring 1 point per affected area. A fibromyalgia 

diagnosis requires a SS ≥ 5 or WPI ≥ 7, with symptoms per-
sisting ≥ 3 months and no alternative explanation for pain 
[30].

The European Quality-of-Life 5 Dimension–5 Levels 
scale (EQ-5D-5L) evaluates five domains of health-related 
quality-of-life: anxiety/depression, mobility, pain/discom-
fort, self-care, and usual activities. Patients rate each domain 
from ‘1’, indicating no problems, to ‘5’, indicating extreme 
problems. From the scores in each domain, an index score is 
calculated. A value of ‘1’ signifies “full health” and a value 
of ‘ < 0’ signifies “worse than death”.

The Generalised Anxiety Disorder scale (GAD-7) 
assesses how frequently seven different anxiety symptoms 
have occurred in the past two weeks [31]. The severity of 
anxiety is categorised with scores as minimal (0–4), mild 
(5–9), moderate (10–14), and severe (15–21).

Patient Global Impression of Change (PGIC) is a 7-point 
numerical rating scale, allowing patients to report their 
improvement [32]. A score of ‘1’ signifies “no change or 
condition has worsened” and ‘7’ signifies “considerable 
improvement”.

The Single-Item Sleep Quality Scale (SQS) is a single-
item numerical rating scale, allowing patients to rate their 
overall sleep quality over the past week [33]. It is scored 
from ‘0’, representing “terrible”, to ‘10’, representing 
“excellent”.

Statistical analysis

Baseline patient demographic details were reported using 
descriptive statistics. Parametric and non-parametric data 
were presented as mean ± standard deviation (SD) and 
median [interquartile range (IQR)], respectively. To assess 
the primary outcomes of changes in PROMs, a repeated 
measures analysis of variance (ANOVA) with Green-
house–Geisser correction was performed. If values on the 
repeated measures ANOVA were statistically significant, 
post-hoc multiple pairwise comparisons were conducted, 
with Bonferroni correction to reduce type 1 error. To assess 
the secondary outcome of incidence of AEs, descriptive sta-
tistics were used.

To evaluate treatment and patient-specific factors linked 
to a clinically significant pain reduction, univariate and 
multivariate logistic regression analyses were conducted. 
In univariate analyses, individual logistic regression mod-
els were created for each independent variable of interest, 
against a positive improvement in a fibromyalgia-related out-
come measure. The models generated odds ratios with corre-
sponding 95% confidence intervals to quantify the influence 
of each factor in achieving the MCID. As variables were 
intrinsically linked, all variables were carried forward into 
a multivariate logistic regression analysis.
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All statistical analyses were conducted using the Statis-
tical Packages for the Social Sciences version 28.0 (IBM 
SPSS Statistics for Macintosh, Version 28.0 Armonk, 
NY: IBM Corp). Statistical significance was defined as 
p-value < 0.050.

Results

Patient data

At data extraction, on the 13th of December 2023, there 
were 19,763 patients enrolled in the UKMCR. Following the 
application of inclusion and exclusion criteria, 497 patients 
were included in the final analysis (Fig. 1). Reasons for 
patient exclusion included not having completed any base-
line PROM questionnaires (n = 1,105, 5.59%), enrolled in 
the UKMCR less than 18 months prior to data extraction 
(n = 13,684, 69.24%), and if the primary diagnosis was not 
‘fibromyalgia’ (n = 4477, 22.65%).

Patient baseline demographics are presented in Table 1. 
Out of all 497 patients, 341 (68.61%) were female, 154 

(30.99%) were male, and 2 (0.40%) identified as another 
gender. The mean age was 44.66 ± 12.02 years, and the mean 
BMI was 29.47 ± 8.64 kg/m2. The median CCI was 1.00 
[0.00–6.00]. All patient comorbidities are listed in Appendix 
A. The most prevalent co-morbidity was depression or anxi-
ety (n = 263, 52.92%). The largest occupation category was 
unemployed (n = 268, 53.92%).

Baseline alcohol, tobacco, and cannabis consumption is 
also presented in Table 1. The median weekly alcohol con-
sumption was 0.00 [0.00–2.00] units. 209 patients (42.05%) 
were ex-smokers, 147 (29.58%) currently smoke, and 141 
(28.37%) have never smoked. The median lifetime tobacco 

Fig. 1   A flowchart summarising patient inclusion and exclusion cri-
teria for this study. Abbreviations: UKMCR, UK Medical Cannabis 
Registry; PROM, patient-reported outcome measure

Table 1   Demographic details of all participants is shown

BMI, body mass index; CCI, Charlson Comorbidity Index; n, num-
ber of participants; %, percentage; SD, standard deviation; IQR, inter-
quartile range; cm, centimetres; kg, kilograms; m2, metres squared of 
patients at baseline assessment

Baseline demographics n (%)/mean ± SD/
median [IQR]

Gender
 Male 154 (30.99)
 Female 341 (68.61)
 Other 2 (0.40)

Age (years) 44.66 ± 12.02
Height (cm) 167.93 ± 9.79
Weight (kg) 83.35 ± 25.67
BMI (kg/m2) 29.47 ± 8.64
Charlson Comorbidity Index 1.00 [0.00–6.00]
Occupation status

 Employed 212 (42.66)
 Retired 1 (0.20)
 Unemployed 268 (53.92)
 Unknown 16 (3.22)

Weekly alcohol consumption (units) 0.00 [0.00–2.00]
Tobacco status

 Current smoker 147 (29.58)
 Ex-smoker 209 (42.05)
 Never smoked 141 (28.37)

Lifetime tobacco consumption (pack years) 10.00 [5.00–20.00]
Cannabis status

 Current user 264 (53.12)
 Ex-user 77 (15.49)
 Never used 156 (31.39)

Cannabis daily consumption (grams) 1.00 [1.00–2.00]
Frequency of cannabis consumption

 Daily 230 (46.28)
 Every other day 21 (4.23)
 1–2 times per week 7 (1.41)
 > 1 times per month 2 (0.40)
 < 1 times per month 4 (0.80)

Lifetime cannabis consumption (gram years) 5.00 [1.55–18.00]
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consumption was 10.00 [5.00–20.00] pack years. At base-
line, 264 patients (53.12%) reported being current users of 
cannabis, 77 (15.49%) were ex-users, and 156 (31.39%) 
reported they had never used cannabis. Of those who had 
used cannabis, the median lifetime cannabis consumption 
was 10.00 [5.00–20.00] gram years. Patients originated from 
all areas of the UK and from the Channel Islands, and full 
details for this are presented in Appendix B.

Cannabis‑based medicinal product details

Table 2 presents data regarding CBMPs prescribed at base-
line and follow-up intervals of 1 month, 3 months, 6 months, 
12  months, and 18  months. At baseline, most patients 
(n = 280, 56.34%) administered CBMPs as oils alone, but 
this value decreased over time, with most patients at follow-
up at 18 months administering CBMPs as oils and dry flower 
(n = 249, 50.10%). The median CBD dosage increased 
slightly from 20.00 [20.00–20.00] mg/day at baseline to 
25.00 [20.00–52.50] mg/day at 18 months. The median 
THC dosage greatly increased from a baseline measure of 
2.00 [1.00–21.00] mg/day to 112.50 [15.80–216.80] mg/
day at the 18-month follow-up. Adven EMC1 50/< 4 mg/ml 
CBD/THC (Curaleaf International, UK) and Adven EMT 
20 mg/ml THC (Curaleaf International, UK) were the most 
frequently prescribed CBD- and THC-dominant oils. The 
most commonly prescribed dried flower was Adven EMT2 
16%/< 1% THC/CBD (Curaleaf International, UK).

Patient‑reported outcome measures

Table 3 presents a comparison of the mean PROM score 
across all follow-up periods with a repeated-measures 
one-way ANOVA. All PROMs demonstrated a change 

(p < 0.001). As a result, post-hoc pairwise comparisons 
were conducted for all PROMs, with Bonferroni correction 
to adjust for multiple testing.

The results of post-hoc pairwise comparisons are pre-
sented in Table 4. All scales, including Fibromyalgia SS, 
Fibromyalgia WPI, EQ-5D-5L, GAD-7, and SQS, showed 
an improvement (p < 0.010) from baseline to follow-up 
periods of 1, 3, 6, 12, and 18 months. The Fibromyalgia 
SS mean score saw the greatest improvement from base-
line at a follow-up of 1 month by 1.16 ± 0.09 (p < 0.001), 
with the least improvement from baseline at 18 months by 
0.72 ± 0.09 (p < 0.001). A similar trend was seen in all other 
PROMs. 

Univariate logistic regression analyses on factors associ-
ated with an improvement in fibromyalgia-specific scales are 
contained in Appendices D, F, and H. Multivariate logistic 
regression confirmed that a high CBD dose was associated 
with increased odds of an improvement in the Fibromyal-
gia SS score (OR = 1.64; 95% CI: 1.04–2.61; p = 0.035), 
the fibromyalgia WPI (OR = 1.90; 95% CI: 1.19–3.03; 
p = 0.007) and fibromyalgia overall score (OR = 2.42; 95% 
CI: 1.51–3.86; p < 0.001) (Appendices E, G, I). Being a 
current user of cannabis was associated with an increased 
likelihood for improvement in the Fibromyalgia SS score 
(OR = 2.32 95% CI: 1.22–4.43; p = 0.011), the fibromyal-
gia WPI (OR = 2.32; 95% CI: 1.21–4.45; p = 0.011) and 
overall score (OR = 1.97; 95% CI: 1.04–3.73; p = 0.038). 
Furthermore, the patient age group of 41–50 years was 
associated with increased odds of improvements in the 
fibromyalgia WPI scale (OR = 3.39; 95% CI: 1.38–8.31; 
p = 0.008) and fibromyalgia scale overall (OR = 2.95; 95% 
CI: 1.26–6.93; p = 0.013). Higher THC doses were no longer 
associated with increased odds of improvement on any score 
(p > 0.050).

Table 2   Details of cannabis-based medicinal products prescribed to patients at baseline and follow-up at 1 month (n = 497), 3 months (n = 497), 
6 months (n = 497), 12 months (n = 497), and 18 months (n = 497)

n, number of participants; IQR, interquartile range; CBD, cannabidiol; THC, delta-9-tetrahydrocannabinol

n (%)/median [IQR]

Baseline Follow-up at 
1 month

Follow-up at 
3 months

Follow-up at 
6 months

Follow-up at 
12 months

Follow-up at 
18 months

Administration
None 0 (0.00) 2 (0.40) 4 (0.80) 8 (1.61) 8 (1.61) 4 (0.80)
Oils 280 (56.34) 242 (48.69) 208 (41.85) 181 (36.42) 149 (29.98) 147 (29.58)
Dry flower 43 (8.65) 42 (8.45) 49 (9.86) 68 (13.68) 88 (17.71) 97 (19.52)
Oils and dry 

flower
174 (35.01) 211 (42.45) 236 (47.48) 240 (48.29) 252 (50.70) 249 (50.10)

Dosage (milligrams/day)
CBD 20.00 [20.00–

20.00]
20.00 [20.00–

20.00]
20.00 [20.00–

30.00]
20.00 [20.00–

38.13]
20.00 [10.00–

50.00]
25.00 [20.00–52.50]

THC 2.00 [1.00–21.00] 40.00 [5.00–
110.00]

100.00 [10.00–
115.00]

103.94 [10.00–
194.75]

110.00 [13.53–
205.36]

112.50 [15.80–
216.80]
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Adverse events

As shown in Appendix D, 227 patients (45.67%) reported 
2100 AEs (422.54%). Most AEs were mild-to-moderate 
(n = 1792, 85.33,%); 306 (14.57%) were severe, and 2 
(0.10%) were life-threatening. Life-threatening AEs included 
anxiety (n = 1, 0.05%) and lung infection (n = 1, 0.05%). The 
most common AE was fatigue (n = 153, 30.78%), followed 
by dry mouth (n = 137, 27.57%) and concentration impair-
ment (n = 130, 26.16%).

Univariate logistic regression analyses on factors associ-
ated with increased odds of patients reporting an AE are 
contained in Appendix J. On multivariate logistic regres-
sion, patients were less likely to report an AE if they were 
41–50 years old (OR = 0.40; 95% CI: 0.18–0.88; p = 0.023), 
a current user of cannabis ((OR = 0.46; 95% CI: 0.26–0.83; 
p = 0.010), administering CBMPs as both oils and dry flower 
(OR = 0.44.; 95% CI: 0.22–0.90; p = 0.025) and having poor 
sleep at baseline (OR = 0.47; 95% CI: 0.29–0.75; p = 0.002) 
(Appendix K). The age group 31–40 years old was no longer 
associated with a lower likelihood to report and AE, but 
multivariate analysis found being aged over 71 to be associ-
ated with lower odds of reporting an AE (OR = 0.09; 95% 
CI: 0.01–0.84; p = 0.034). Multivariate analysis also found 
a high CBD dose to increase the odds of reporting an AE 
(OR = 2.28; 95% CI: 1.42–3.66; p = < 0.001), as well as 
moderate baseline anxiety (OR = 2.24; 95% CI: 1.16–4.32; 
p = 0.017) and severe baseline anxiety (OR = 1.94; 95% CI: 
1.01–3.70; p = 0.045).

Discussion

This prospective case series assessed the change in PROMs 
and AEs for patients prescribed CBMPs for fibromyalgia. 
CBMPs were associated with improvements in all PROMs, 
fibromyalgia-specific and general-health related, from base-
line to all follow-up measures at 1, 3, 6, 12, and 18 months. 
In comparison to previous studies from the UKMCR of 
other conditions, a larger proportion of patients (45.67%) 
reported AEs [21, 34]. But similarly, most AEs were clas-
sified as mild-to-moderate severity (85.33%). Patients were 
more likely to report an improvement in fibromyalgia-
specific scales if they were prescribed a higher CBD dose 
(> 25.00 mg/day), were current users of cannabis, or were 
between 41 and 50 years old.

Patient‑reported outcome measures

The improvement in fibromyalgia-specific PROMs is sup-
ported by an RCT by Skrabek et al. of 40 patients, which 
found that nabilone, a synthetic cannabinoid, improved 
symptoms on the fibromyalgia impact questionnaire (FIQ) 
at 4 weeks, but not at 2 weeks with a lower dose, compared 
to placebo [17]. This is in accordance with findings from 
the present study that higher CBD doses were associated 
with greater odds of improved outcomes. However, the RCT 
was limited by its short 4-week duration. A longer 8-week 
RCT by Chaves et al. demonstrated significant FIQ improve-
ment in 17 patients taking CBMPs compared to placebo and 
baseline [18]. Patients in this RCT had a higher baseline 

Table 3   Patient-reported outcome measures (PROMs) at baseline, 1  month, 3  months, 6  months, 12  months, and 18  months. Patient global 
impression of change (PGIC) has no baseline measure due to the nature of the scale

Significance values are shown as: ‘***’: p < 0.001; ‘**’: p < 0.010; ‘*’: p < 0.050
PROM, patient-reported outcome measure; EQ-5D-5L, European Quality-of-Life 5 Dimension–5 levels; GAD-7, Generalised Anxiety Disorder 
scale; PGIC, patient global impression of change; SQS, single-item sleep quality scale

PROM Baseline 1 month 3 months 6 months 12 months 18 months p-value

Fibromy-
algia-
specific 
scales

Fibromyalgia Symptom Sever-
ity

9.08 ± 2.19 7.92 ± 2.42 7.96 ± 2.58 8.05 ± 2.59 8.24 ± 2.58 8.36 ± 2.54  < 0.001***

Fibromyalgia Widespread Pain 
Index

13.96 ± 4.02 12.21 ± 4.56 12.26 ± 4.55 12.61 ± 4.78 12.81 ± 4.44 12.95 ± 4.43  < 0.001***

General 
Health 
Assess-
ment 
Scales

EQ-5D-5L Anxiety and 
Depression

2.82 ± 1.19 2.51 ± 1.10 2.52 ± 1.15 2.54 ± 1.15 2.59 ± 1.13 2.62 ± 1.19  < 0.001***

EQ-5D-5L Mobility 3.01 ± 0.97 2.79 ± 0.94 2.82 ± 0.99 2.82 ± 1.00 2.85 ± 0.99 2.90 ± 0.95  < 0.001***
EQ-5D-5L Pain and Discom-

fort
3.88 ± 0.83 3.34 ± 0.92 3.34 ± 0.94 3.40 ± 0.97 3.47 ± 0.93 3.52 ± 0.95  < 0.001***

EQ-5D-5L Self-Care 2.50 ± 1.01 2.33 ± 1.03 2.36 ± 1.01 2.36 ± 1.01 2.35 ± 0.98 2.38 ± 0.98  < 0.001***
EQ-5D-5L Usual Activities 3.31 ± 0.97 2.89 ± 1.02 2.91 ± 1.01 2.94 ± 1.10 3.03 ± 1.03 3.04 ± 1.02  < 0.001***
EQ-5D-5L Index Values 0.25 ± 0.30 0.40 ± 0.29 0.39 ± 0.30 0.37 ± 0.31 0.36 ± 0.30 0.34 ± 0.31  < 0.001***
GAD-7 9.68 ± 6.38 7.69 ± 5.75 8.00 ± 6.04 8.18 ± 6.16 8.21 ± 6.13 8.41 ± 6.22  < 0.001***
PGIC 4.85 ± 1.51 5.03 ± 1.47 5.13 ± 1.44 5.15 ± 1.45 5.18 ± 1.47  < 0.001***
SQS 3.42 ± 2.29 4.83 ± 2.57 4.68 ± 2.63 4.52 ± 2.58 4.40 ± 2.55 4.32 ± 2.57  < 0.001***
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Table 4   Pairwise comparison of patient-reported outcome measures (PROMs) taken at baseline and change in the PROM value at follow-up at 
1 month, 3 months, and 6 months

Patient-reported outcome measure Mean baseline 
score ± SD

n Follow-Up 
(months)

n Mean difference 
from baseline ± SD

p-value

Fibromyalgia-
specific 
scales

Fibromyalgia Symptom Severity 9.08 ± 2.19 446 1 446 1.16 ± 0.09  < 0.001***
3 446 1.12 ± 0.10  < 0.001***
6 446 1.02 ± 0.10  < 0.001***
12 446 0.84 ± 0.09  < 0.001***
18 446 0.72 ± 0.09  < 0.001***

Fibromyalgia Widespread Pain Index 13.96 ± 4.02 446 1 446 1.75 ± 0.17  < 0.001***
3 446 1.71 ± 0.18  < 0.001***
6 446 1.36 ± 0.18  < 0.001***
12 446 1.15 ± 0.17  < 0.001***
18 446 1.02 ± 0.16  < 0.001***

General 
health 
assessment 
scales

EQ-5D-5L Anxiety and Depression 2.82 ± 1.19 497 1 497 0.31 ± 0.04  < 0.001***

3 497 0.31 ± 0.04  < 0.001***

6 497 0.28 ± 0.04  < 0.001***

12 497 0.24 ± 0.04  < 0.001***

18 497 0.20 ± 0.04  < 0.001***

EQ-5D-5L Mobility 3.01 ± 0.97 497 1 497 0.22 ± 0.04  < 0.001***

3 497 0.19 ± 0.04  < 0.001***

6 497 0.20 ± 0.04  < 0.001***

12 497 0.16 ± 0.04  < 0.001***

18 497 0.11 ± 0.03 0.002**

EQ-5D-5L Pain and Discomfort 3.88 ± 0.83 497 1 497 0.54 ± 0.04  < 0.001***

3 497 0.53 ± 0.04  < 0.001***

6 497 0.48 ± 0.04  < 0.001***

12 497 0.41 ± 0.04  < 0.001***

18 497 0.36 ± 0.04  < 0.001***

EQ-5D-5L Self-Care 2.50 ± 1.01 497 1 497 0.18 ± 0.03  < 0.001***

3 497 0.15 ± 0.03  < 0.001***

6 497 0.14 ± 0.03  < 0.001***

12 497 0.15 ± 0.03  < 0.001***

18 497 0.13 ± 0.03  < 0.001***

EQ-5D-5L Usual Activities 3.31 ± 0.97 497 1 497 0.42 ± 0.04  < 0.001***

3 497 0.40 ± 0.04  < 0.001***

6 497 0.37 ± 0.04  < 0.001***

12 497 0.29 ± 0.04  < 0.001***

18 497 0.27 ± 0.03  < 0.001***

EQ-5D-5L Index Values 0.25 ± 0.30 497 1 497 0.15 ± 0.01  < 0.001***

3 497 0.13 ± 0.01  < 0.001***

6 497 0.12 ± 0.01  < 0.001***

12 497 0.11 ± 0.01  < 0.001***

18 497 0.09 ± 0.01  < 0.001***
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FIQ than the study by Skrabek et al., indicating worsening 
baseline symptoms, but experienced a greater reduction in 
FIQ score and saw the greatest improvement in the ‘feel 
good’ section. Interestingly, a THC-rich oil was used in this 
trial, and THC is thought to impact mood through agonist 
activity at CB1R [35].

Conversely, an RCT by van de Donk et al. found CBMPs 
did not reduce spontaneous or electrical pain compared 
to placebo [20]. However, two formulations, Bedrocan 
(22.4 mg THC, < 1 mg CBD) and Bediol (13.4 mg THC, 
17.8 mg CBD), increased the pressure pain threshold and 
caused euphoria as measured by the Bowdle questionnaire. 
More patients using Bediol achieved a 30% reduction in 
spontaneous pain compared to placebo [20]. The reduction 
in pain severity was positively correlated with the experi-
ence of euphoria. This suggests the psychoactive effects of 
CBMPs may help via altering the cognitive and emotional 
interpretation of pain. Whilst the RCT by van de Donk et al. 
is valuable in investigating inhaled CBMPs, its findings are 
limited to acute settings as patients received only a single 
dose [20].

This study found improvements in fibromyalgia-specific 
PROMs at a long-term follow-up of 18 months, although 
these gradually declined over time, with peak improvement 
from baseline seen at 1 month and lowest at 18 months. A 
previous UKMCR fibromyalgia analysis showed similar 
trends [23], possibly due to cannabis-induced hyperalgesia 
[36]. Similar to opioid-induced hyperalgesia, patients may 
experience increased pain sensitivity and decreased pain tol-
erance with long-term exposure to CBMPs. However, further 
research and longer-term studies are warranted in studying 
this phenomenon. Alternatively, repeated CBMP exposure 
may diminish patients’ perceived benefits over time, in keep-
ing with the subjective nature of PROMs. Furthermore, 

using the baseline observations carried forward method for 
missing data could also contribute to this effect.

The naturalistic design of this study allowed patients to 
continue their existing medications alongside CBMP treat-
ment. Similarly, RCTs by Skrabek et al. and Chaves et al. 
both permitted patients to continue their ongoing pain thera-
pies [17, 18], emphasising the role of CBMPs as an adjunct 
to multimodal treatment. A cross-sectional study found that 
66% of fibromyalgia patients use alternative and comple-
mentary therapies [37], reporting greater pain relief than 
those using pharmacologic treatments alone. Preclinical 
studies suggest that CBMPs may work synergistically with 
pain-relief medications such as opioids, potentially reduc-
ing required dosages [38]. Supporting this, an observational 
study noted that among fibromyalgia patients taking CBMPs 
over 6 months, 20.3% reduced their benzodiazepine dosage, 
and 22.2% stopped or reduced their opioid dosage [39].

There are limited comparisons of the effectiveness of 
CBMPs against other medications prescribed for fibromy-
algia, such as tricyclic antidepressants and serotonin-norep-
inephrine reuptake inhibitors. However, a 2-week double-
blind placebo-controlled trial aimed to compare nabilone to 
amitriptyline in fibromyalgia patients with chronic insomnia 
[19]. In this study, there was no difference between groups 
on pain or quality of life. Moreover, nabilone was shown 
to have greater effects on self-reported sleep quality [19]. 
The limited nature of this study means that further assess-
ment with well-powered RCTs, with sufficient follow-up, 
is needed to assess the relative efficacy of CBMPs against 
current therapeutics.

This present study identified short- to medium-term 
improvements in sleep, anxiety, and general quality of life, 
with regard to the SQS, GAD-7, and EQ-5D-5L scales 
respectively. This is in accordance with preclinical data 

Table 4   (continued)

Patient-reported outcome measure Mean baseline 
score ± SD

n Follow-Up 
(months)

n Mean difference 
from baseline ± SD

p-value

Generalised Anxiety Disorder-7 scale 9.68 ± 6.38 497 1 497 1.99 ± 0.23  < 0.001***
3 497 1.68 ± 0.23  < 0.001***

6 497 1.50 ± 0.23  < 0.001***

12 497 1.47 ± 0.20  < 0.001***

18 497 1.27 ± 0.18  < 0.001***

Single-Item Sleep Quality Scale 3.42 ± 2.29 496 1 496 1.41 ± 0.12  < 0.001***

3 496 1.26 ± 0.11  < 0.001***

6 496 1.10 ± 0.11  < 0.001***

12 496 0.98 ± 0.10  < 0.001***

18 496 0.90 ± 0.10  < 0.001***

Significance values are shown as: ‘***’: p < 0.001; ‘**’: p < 0.01; ‘*’: p < 0.05
SD, standard deviation; n, number of participants; EQ-5D-5L, European Quality-of-Life 5 Dimension–5 levels
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that CBMPs have hypnotic and anxiolytic benefits [10], as 
well as analgesic effects [9]. An RCT by Ware et al. found 
nabilone was superior to amitriptyline for improving sleep 
in fibromyalgia patients in a short-term period [19], though 
both had a similar effect on pain and mood. Sleep and 
chronic pain have a bidirectional relationship, wherein pain 
can lead to poor sleep, and poor sleep can lead to increased 
pain [40]. Addressing each simultaneously may therefore 
have supplementary benefits on pain severity and its impact 
on quality of life.

Adverse events

The high incidence of AEs relative to other studies from 
the UKMCR may reflect the central sensitisation mecha-
nism in fibromyalgia, where increased dorsal horn neuron 
excitability could enhance responsiveness to new stimuli, 
such as CBMPs, and even formerly innocuous stimuli [21, 
34, 41]. Fibromyalgia patients report more AEs than those 
with inflammatory arthritis and non-painful controls [42]. 
A meta-analysis of 2026 placebo-controlled patients found 
67.2% reported one or more AEs, and 9.5% discontinued 
placebo treatment due to intolerance, suggesting a strong 
nocebo effect [43]. Furthermore, research suggests that 
females report more AEs than males [44], which is impor-
tant to consider given that 68.61% of patients in this study 
were female.

Limitations

As a case series, this study cannot determine causality, and 
whether the observed improvements were due to CBMPs 
alone and not confounding factors, such as lifestyle changes 
or concurrent treatments. This study was uncontrolled, leav-
ing uncertainty as to whether the improvements were attrib-
uted to placebo effects. Although there are placebo-con-
trolled RCTs supporting CBMPs, they are challenging due 
to the distinct psychoactive effect of THC, meaning patients 
could potentially distinguish between placebo and CBMPs. 
There may be sampling bias as most patients (68.61%) 
had previously used cannabis, and perhaps already identi-
fied themselves to be treatment-responsive, exaggerating 
improvements. This could explain how patients were more 
likely to experience an improvement in fibromyalgia-specific 
scales if they were a current user of cannabis. Furthermore, 
most patients were female (68.61,%); however, this is in line 
with typical patient demographics for fibromyalgia [2].

The high rates of co-morbidities in fibromyalgia make 
it difficult to ascertain if clinical improvements were due 
to the effects of CBMPs on comorbid conditions, such as 
anxiety or depression, or fibromyalgia itself [4]. Data were 
also not collected on whether patients were compliant with 
their medication. It was not determined if the findings were 

clinically significant due to a lack of literature for an appro-
priate minimum clinically important difference for Fibro-
myalgia SS and WPI scales. Patients were only eligible to 
receive CBMP treatment if they were resistant to conven-
tional licensed medication [25], limiting the generalisability 
of the results to a general fibromyalgia population.

PROMs are subjective and susceptible to recall bias. 
Questionnaires were completed online, potentially causing 
a selection bias by limiting the inclusion of those less pro-
ficient with technology. There may also be selection bias 
with regard to socioeconomic status, as data originated 
from a private clinic. However, the majority of patients 
(53.92%) were unemployed. Positive media coverage of 
CBMPs may introduce expectancy bias [45], overestimating 
improvements. This bias may also lead to under-reporting of 
AEs. AEs were not confirmed to be treatment related. The 
UKMCR is susceptible to errors in coding, such as during 
data transfer from patient care summaries.

Conclusion

This study found treatment with CBMPs in fibromyalgia was 
associated with short to medium-term improvements in pain, 
anxiety, sleep, and general quality of life. There was a high 
incidence of AEs, perhaps due to its central sensitisation 
mechanism, associated with an increased susceptibility to 
AEs. However, these findings must be interpreted within the 
limitations of the study design. More randomised controlled 
trials are warranted, but this large analysis provides real-
world data to inform their conduct.
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