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Background: Prescribed cannabinoids are now legal in the UK and increasingly being
used for a variety of conditions, with one of the most frequent conditions being
chronic pain. This paper describes the characteristics of individuals seeking prescribed
cannabinoids for the treatment of chronic pain in Project Twenty 21, a UK based real
world data registry of prescribed cannabis patients.

Method: By 1st November 2021 data were available for 1,782 people who had
sought treatment with medical cannabis as part of Project Twenty 21. The most
common diagnosis among this cohort was chronic pain with 949 (53.5%) of the cohort
reporting a primary condition related to chronic pain. Medical and self-report data on
the characteristics of these patients, their health status and type/s of cannabinoid/s
prescribed are summarized in this report.

Results: Of the 949 people reporting chronic pain as a primary condition 54.7% were
male and their average age was 42.0 years (range = 18-84). Patients reported a low
quality of life and high levels of comorbidity: people reported an average of 4.6 comorbid
conditions with the most common comorbid conditions including anxiety, depression,
insomnia and stress. A range of cannabinoid products were prescribed with the most
common products being classified as high THC flower (48.5%). The majority of patients
also reported using at least one other prescribed medication (68.7%).

Conclusions: Consistent with findings in other national and international databases,
chronic pain was the most common primary condition in this real world study of
prescribed cannabinoids. There was considerable variation in the types of chronic pain,
comorbid pathology and in the characteristics of products being prescribed to treat these
conditions. Together, this evidence supports the utility of real world evidence, as opposed
to clinical trial approaches to studying the potential benefits of prescribed cannabinoids
in treating chronic pain.

Keywords: chronic pain, cannabinoids, cannabis based medicinal products (CBMPs), real world evidence (RWE),
Project Twenty 21 (T21)
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INTRODUCTION

Chronic pain is a pervasive, and potentially disabling condition.
In the UK it is estimated to affect between one third and one
half of the adult population, contributing to major social and
economic costs (1). Pain, by definition, is an aversive sensory
and emotional experience, but persistent symptoms are likely to
be associated with limitations in function (2, 3), altered mood
(4), poor sleep (5, 6) and marked reduction in perceived quality
of life (2, 7). In view of the systemic impact pain symptoms
may have, a holistic, patient-centered management approach
is often favored—addressing not just the biological, but also
the psychological and social needs of those affected. Biological
treatments may include pharmaceuticals, interventional and
manual therapies. However, despite considerable advances in our
understanding of pain mechanisms over the past half a century,
there remains a lack of effective pharmacological treatments for
chronic pain symptoms.

Medical Cannabis and Pain
Cannabis-based medical products (CBMPs) are approved in over
40 countries and prescribed for a broad variety of conditions. In
the UK, CBMPs became legal in November 2018, nevertheless
prescribing here remains very limited (8). The National Institute
for Care and Excellence (NICE) does not recommend the
prescription of CBMPs for chronic pain. Reasons for this are
varied and complex, including considerable medicolegal and
bureaucratic hurdles (9). But also there is concern by the medical
profession that the randomized control trial (RCT) evidence base
for medical cannabis in relation to pain is limited: ranging from
weakly positive (10-13) to inconclusive or negative (14-17).
However, existing studies often do not adequately include
or assess patient reported outcomes (PROs). Rather RCTs tend
to use pain intensity ratings as the primary outcome in their
trials, potentially underestimating the impact of treatments
such as CBMPs, that do not just affect pain per se, but also
the overall quality of life of the patient (18). In a recent
multi-criteria decision analysis by Nutt et al. that included
patient user representatives the perceived benefit-safety profiles
for cannabinoids were higher than for other commonly used
medications for chronic neuropathic pain largely because they
contribute more to quality of life and have a more favorable side-
effect profile (19). These findings reflect the shortcomings of trial
data in pain treatments where primary outcomes are centered
purely around reductions in pain intensity.

Current Real World Evidence

Real World Evidence (RWE) consistently shows that various
pain conditions are by far the most common conditions for
which cannabis is prescribed (20). Currently, up to 90% of
patients in state-level medical cannabis registries list chronic
pain as their qualifying condition for the medical program (21).
Emerging observational data of UK based registries corroborate
these findings (22, 23). Additionally, an increasing number of
observational studies highlight that CBMPs may be used as an
alternative treatment by intermittent or chronic opioid users to
mitigate their pain (24).

The widespread availability of prescribed cannabinoids in
many jurisdictions, limitations of RCTs for the study of effects
of complex and varied medications such as cannabinoids and the
range of conditions for which they are prescribed, highlight the
potential of real world research for studying the potential benefits
and safety of these drugs.

Project Twenty 21

Launched in August 2020, Project Twenty 21 (T21) is a multi-
center, prospective, observational patient registry of RWD for
patients seeking treatment with prescribed cannabinoids. A
previous paper offers a detailed description of the methodology
of our study (23). The over-arching goal of this project is to
collect prospective data from substantial numbers of people who
receive CBMPs for a variety of conditions, in order to contribute
to both the scientific literature and regulatory aspects on the
safety and effectiveness of these products in real-world settings.
The benefits of widening the scientific evidence base on medical
cannabis to also include observational data, in addition to RCTs,
are potentially substantial.

Cannabis is a complex medicine, and the broad variety of
compounds in different ratios, means assessing the evidence
through RCTs would take many years to complete. In contrast,
large numbers of patients have been self-medicating with
illicit cannabis-based products for medicinal use (25) and the
international database evidence suggest this new class of drugs
offers a significant advance in treatment for many in whom
current medicines are either ineffective or poorly tolerated (26).

In this study we present data on patient characteristics
and prescribed products for individuals within the cohort who
reported a primary diagnosis of chronic pain.

METHODS

Recruitment Strategy and Consent

At the time of writing, UK regulations for receipt of prescribed
cannabis stipulated that an individual must have an established
diagnosis and evidence of failure of at least two treatment
approaches before being eligible to legally receive prescribed
CBMPs. Therefore, individuals receiving a prescription would
principally need an established history of not just chronic, but
also treatment resistant symptoms. There were no inclusion or
exclusion criteria specifically for participation in the registry; all
patients receiving a prescription for CBMPs for the indications
listed below were eligible to join the registry. Patients were
able to self-refer to a prescribing physician at a clinic of their
choice. However, they were required to present all necessary
documentation confirming their diagnosis from their general
practitioner or other clinician, including:

e Evidence of diagnosis meeting one of seven clinical indications
(i) chronic pain, (ii) post-traumatic stress disorder (PTSD),
(iii) anxiety, (iv) multiple sclerosis, (v) Tourette’s syndrome
and (vi) substance use disorder or (VII) epilepsy.

e Past medical history and comorbidities.

e Current medications.
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TABLE 1 | Distribution and classification of pain intensity and pain interference
scores from the Brief Pain Index (N = 949).

Classification Score Percentage (%)
Pain intensity Mild 1-4 14.9
Moderate 5-6 39.7
Severe 7-10 45.4
Pain interference Mild <2 2.2
Moderate 2-6 25.3
Severe >6 72.5

Classification of pain intensity based on Serlin et al. (32). Classification of pain interference
based on Shi et al. (33).

TABLE 2 | Distribution of PHQ-9 depression items and depression classifications
(n = 898).

PHQ-9 scores Depression classification % of sample

0-4 None/minimal 11.2%
5-9 Mild 23.1%
10-14 Moderate 238.7%
15-19 Moderately severe 21.2%
20-27 Severe 20.8%

Eligible patients are entered into the registry and followed for at
least 2 years for data collection purposes at the same intervals
used in standard of care (every 3 months). Decisions about the
suitability of CBMPs for a specific individual are entirely the
responsibility of the treating physician. All individuals provide
signed, informed consent.

Cannabis Based Medical Products

The Twenty 21 formulary contains 22 products including both
oils and flowers and a range of CBD: THC ratios. It is also possible
for clinicians to prescribe other cannabis products. Based on the
known properties of these products they were classified into:
high CBD oils (low or no THC); balanced CBD: THC oils; high
THC (low or minimal CBD oils); high CBD flower (low or no
THC); balanced CBD: THC flower; high THC (low or minimal
CBD) flower.

Prescribed Medications

Information was collected on all prescribed medications that the
individual was currently using. We classified these medications
as: paracetamol, opioids-weak, opioids-strong, analgesic-other,
anti-neuropathic-conventional, anti-neuropathic-other, non-
steroidal anti-inflammatory drugs (NSAIDs), NMDA receptor
antagonists (ketamine), cannabis and other.

Measures

As part of their clinical assessment, in addition to providing
their medical history and past and current treatments,
patients completed a number of structured assessments of
symptomatology, based on standardized and well-validated
self-report questionnaires (23). The measures analyzed in this
report included:

Chronic Pain

Patients who reported their primary condition as chronic pain
were required to complete the brief pain inventory (27). This
scale includes 4 items assessing pain intensity and a further
seven items assessing the extent to which pain interferes in the
individual’s daily activities.

Depression

Depression was assessed using the PHQ-9 questionnaire (28),
a nine-item scale which assesses the frequency of depressive
symptomatology during the preceding 2 weeks on a four-point
scale (0 = not at all; 1 = several days; 2 = over half the days; 3
= nearly every day) (29). These items can be summed to form an
overall measure of depressive symptomatology.

Quality of Life

Quality of life was assessed using the EQ-5D-5L (30), which
contains five items, each assessed on a five-point scale, assessing
mobility, self-care, capacity to complete usual activities, pain and
anxiety/depression. The EQ-5D—5L also contains a visual analog
scale (0-100) assessing current health with 0 meaning the worse
health they can imagine while 100 means the best health they
can imagine.

Sleep Quality

Quality of sleep was assessed using four items derived from
the Pittsburgh Sleep Quality Index (31), each of which was
assessed on a five-point scale: (a) How much sleep patterns were
interfering with daily activities (not at all, a little, somewhat,
much, very much); (b) Difficulties falling asleep, (c) difficulties
staying asleep and; (d) waking up too early were each assessed
using the scale: none, mild, moderate, severe, very severe.

Statistical Analysis

In this report we use descriptive statistics to report proportions
(%) of people reporting specific conditions and means to
summarize ratings on standardized scales.

RESULTS

By 1st November 2021, data were available for a total of 1,782
individuals seeking treatment with medicinal cannabinoids.
Chronic pain was the most common primary condition among
this sample and was reported by 949 individuals (53.5% of the
sample), followed by anxiety disorders (33.4%) while smaller
minorities reported post-traumatic stress disorder (6.9%),
multiple sclerosis (3.0%), epilepsy (0.9%), substance use disorders
(0.7%) and Tourette’s syndrome (0.6%).

Sample Characteristics for Patients
Reporting Chronic Pain

The data showed a higher proportion of male patients seeking
medical cannabis for chronic pain (57.4%), reflecting the general
preponderance toward male patients across the whole data set
(all indications; male 63.2%). The mean age of the chronic pain
patients was 42.0 (SD = 12.7; range = 18-84) years.
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TABLE 3 | Mean scores on EQ-5D-5L dimensions among people with a primary diagnosis of chronic pain (n = 903).

Extent of problems Mobility Self-care Usual activities Pain Anxiety/depression
None 12.6 30.3 5.3 0.7 21.5
Slight 21.7 29.7 15.6 8.7 31.7
Moderate 34.2 28.0 37.5 35.1 29.2
Severe 28.0 10.3 32.3 41.5 13.0
Unable to walk/wash/usual activities/ extreme 3.4 1.7 9.2 14.0 4.7

In addition to chronic pain, 91.7% of those with a primary
condition of chronic pain reported experiencing at least
one comorbid secondary condition. Among those reporting
secondary conditions: 34.2% reported 1-2 conditions; 31.5%
reported 3-5 conditions and 34.4% reported 6 or more secondary
conditions. The most commonly reported non-pain secondary
conditions were: anxiety (41.9%), depression (29.9%), stress
(23.7%) and insomnia (23.1%).

Prior Experience With Cannabis

Only 14.4% of those with chronic pain reported that they had
not previously used cannabis while nearly two thirds (61.6%)
reported that they were currently using cannabis to treat their
pain; 86.3% of these (52.7% of all pain patients) reported that they
were using it daily.

Self-Reported Health

Brief Pain Inventory Scores at Entry to Treatment
Pain Intensity

Pain intensity was assessed using the mean of the four intensity
items contained in the Brief Pain Inventory (27). The sample
reported high levels of pain with the mean pain intensity rating
being 5.9 (SD = 1.6). Table 1 categorizes pain intensity using the
cut-offs recommended by Serlin et al. (32): 45.4% of the sample
were classified as experiencing severe pain.

Pain Interference

The sample also reported high levels of pain interference (mean
rating across the seven items was 7.0) (SD = 2.0) Categorizing
reported pain interference using the cut-points recommended
by Shi et al. (33) indicated that 82.1% of this were experiencing
severe interference from chronic pain.

Depression

Table 2 shows a summary of the distribution of scores on the
PHQ-9 assessment of depression, along with suggested diagnostic
categories. 42.0% of the sample reported moderately severe
(21.2%) or severe (20.8%) depression while only 11.2% of the
sample reported no or minimal symptoms of depression.

Sleep

All patients reported the quality of their sleep using four items
derived from the Pittsburgh Sleep inventory: among those with
a primary condition of chronic pain: 63.7% reported that their
sleep patterns interfered with their daily activities much or very
much, while 40.4% reported severe/very severe problems falling
asleep, 43.7% experienced severe/very severe problems staying

TABLE 4 | Characteristics of cannabis products prescribed to 949 people with
chronic pain.

Oil Flower
High CBD (no/minimal THC) 10.3% 0.4%
Balanced CBD: THC 23.4% 14.1%
High THC (Low/minimal CBD) 3.3% 48.5%

asleep and 35.9% reported severe/very severe problems waking
up too early.

Quality of Life

Table 3 summarizes self-reported ratings across the five
dimensions of the EQ-5D-5L. Each of these dimensions is
assessed on a 5 point scale with one representing no or minimal
problems while 5 represents extreme problems. Not surprisingly
given this was a sample of people seeking treatment for chronic
pain, a high percentage of the sample reported experiencing
severe or extreme problems due to pain (55.5%). Additionally,
relatively high percentages of people reported severe problems
across the other four domains: 31.4% reported severe problems
with mobility or being unable to walk; 12.0% reported severe
problems with self-care or being unable to wash; 41.5% reported
severe problems or being unable to complete usual activities
and 17.8% reported severe or extreme problems with anxiety
and depression. In contrast, between 5.3% (for usual activities)
and 28.9% (for self-care) reported no problems on these
individual dimensions.

In addition, the EQ-5D-5L assesses general health using a 0-
100 visual analog scale with 100 representing the best health
imaginable. The mean score on this scale was 45.6 (SD =
19.6), representing relatively poor general health. In comparison,
normative data for the UK household population reports a mean
of 85.7 (out of 100) (34).

Product Characteristics

53.8% of chronic pain patients received a prescription for a single
CBMP, 35.6% received two products and 10.7% received three or
more products. The types of products prescribed are summarized
in Table 4: nearly half of all prescribed products were classified
as high THC flower while nearly a quarter of all products
were balanced oils. A further 10% of prescribed products were
classified as high CBD oil while prescriptions for both high THC
oil and high CBD flower were relatively uncommon.
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TABLE 5 | Percentage of chronic pain patients using different types of prescribed medications (N = 949).

Drug type Example Percentage of patients reporting use
Paracetamol Paracetamol 10.6%
Opioids—weak Tramadol, Codeine, Dihydrocodeine 26.6%
Opioids-strong Fentanyl, Oxycodone, Morphine, Methadone 14.1%
Analgesics —other Diazepam, Baclofen 21.4%
Anti-neuropathic-conventional Amitriptyline, Pregabalin, Conventional Gabapentin, Duloxetine 33.1%
Anti-neuropathic —other Venlafaxine, Sertraline, Mirtazapine, Capsaicin 12.6%
NSAIDs Ibuprofen, Naproxen, Diclofenac, Aspirin 19.2%
NMDA antagonists Ketamine 0.3%
Cannabis Noidecs, Satoline 2.4%
Other Metformin, Cetirizine, Sumatriptan, Bisoprolol, Omeprazole 42.1%

Other Prescribed Medicines Currently

Being Used

The majority (68.7%) of participants reported that they were
currently using at least one prescribed medication while
many reported using multiple medications: 19.0% reported one
medication, 17.1% reported two, 39.0% reported three to five
and 24.9% reported using six or more prescribed medications.
Among individuals using prescribed medications the mean
number of current medications prescribed was 4.2 (range = 1-
23 medications). The types of prescribed products being used is
summarized in Table 5: conventional neuropathic agents were
the most commonly prescribed medication while substantial
minorities of the sample were in receipt of prescribed analgesics
including weak (26.6%) and strong (14.1%) opioids. A large
number of patients were receiving other prescribed medications,
including those used to treat a range of chronic conditions
including diabetes, hypertension and hypercholesterolaemia.

DISCUSSION

Chronic pain is a common condition that is increasingly
managed with CBMPs. Our data supports findings of other RWE
databases (22), and international evidence that, with changes in
the legal status and availability of these medications, they are
increasingly being used to treat pain and other conditions.

In addition to chronic pain, the majority of our sample
experienced at least one comorbid secondary condition, with
over a third reporting 6 or more secondary conditions. Many of
these secondary conditions were psychiatric conditions, such as
anxiety and depression, which are also treated with CBMPs (20,
25). The high number of co-morbid conditions experienced also
highlights the benefits of observational databases and RWE as
many of these patients would have automatically been excluded
from more formal RCTs.

Moreover, nearly half of our sample were classified as
experiencing severe pain, as well as high levels of pain
interference. Our data clearly show that our pain patients are
very unwell, with low self-reported health and a low quality of
life compared to the average population. Over half of the current
sample experience severe or extreme problems due to pain. The

low quality of life of patients, their high number of comorbidities
and their wide age range shows that the myth of medical cannabis
patients as young, recreational users looking for a legal source of
cannabis can be firmly dispelled.

Quality of life is a key topic requiring further investigation in
relation to medical cannabis and pain. It is one of the important
outcome domains being measured in the evaluation of pain
treatment effectiveness in general and has been suggested to
be indicative of treatment success (35). An increasing literature
highlights that medical cannabis can improve patients’ quality
of life (36, 37). In their survey study of Israeli medical cannabis
patients with a diagnosis of chronic non-cancer pain, found that
although pain intensities did not improve significantly during
the study, quality of life did improve, and the rate of analgesic
medication consumption decreased alongside with increasing
rates of high dose THC and a-pinene consumption (36).

Our findings provide an initial indication of the range of
CBMPs used by UK patients at present.

Further research needs to show if and how pain relief and
side effect manifestation may vary across available cannabis
product types. In order to be able to offer the best treatment
plan, research is needed on the short and long term effectiveness
and safety of individual cannabis products for specific types
of chronic pain Whole plant cannabis products contain many
other biologically active constituents, in addition to THC and
CBD, such as terpenoids which may impact clinical outcomes
(37). Understanding the exact composition of the CBMP may
shed further light on its therapeutic value. As with other
drugs, CBMPs need to be embedded in a multimodal treatment
plan, with appropriate safeguarding support, and ongoing
pharmacovigilance such as provided by Twenty 21.

In addition to CBMPs, the majority of participants reported
that they were currently using at least one prescribed medication
while many reported using multiple medications, including both
weak and strong opioids. A growing body of academic research
suggests that individuals are using cannabis as a substitute for
prescription drugs, particularly, narcotics/opioids (38, 39). This is
especially true if patients suffer from pain, anxiety and depression
(40). As 5% of our sample report “opioid dependence” as
secondary condition, future publications will analyse the impact
of medical cannabis use on opioid sparring for our sample.
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Limitations and Future Research

This study has limitations like other observational studies and
there is no control group. However, the main aim of our present
study was to characterize in detail the pain patients receiving
CBMPs through Project Twenty 21. The longer-term efficacy and
safety of CBMPs on pain, as well as on other conditions, will be
addressed in future publications.

CONCLUSIONS

Our results confirm the complexity underlying the patient
experience and the impact of chronic pain. The pharmacological
management of chronic pain remains a major medical challenge,
and it is important to include the clinical experience of
patients and clinicians to inform treatment pathways and specific
treatments. Our findings reflect results from other national and
international databases, building up to a pattern of evidence, but
the value of CBMPs for pain management remains controversial.
In the UK, the relative lack of expert-based recommendations,
clinical experience, education and patient support for these
medicines still presents a challenge for patients and clinicians.
The long-term impact of CBMPs, for chronic pain as well
as for other conditions, still needs to be fully understood.

Longitudinal RWE studies, as reported here, can contribute
to the scientific evidence base on CBMPs, which should be
acknowledged by healthcare professionals and policy-makers,
when formulating decisions about prescribing medical cannabis.
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