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Overview

Part one of this project is a systematic review evaluating the effectiveness of cannabidiol
(CBD) on anxiety. Included studies evaluate the experience of CBD on anxiety, in varying
populations, as well as with individuals who are classified as experiencing anxiety disorders.

Measures of anxiety include questionnaires or biomarkers (e.g., heart rate, blood pressure).

Part two, an empirical paper, is an explorative study that involved UK-based participants
completing an online survey. The primary aims of the study are to understand consumption
patterns of CBD, factors influencing decisions to use CBD-products, attitudes towards health
treatments and to also explore the impacts of perceived expectancy and beliefs of CBD-products.
The study compares attitudes about CBD and health treatment behaviour amongst CBD users

and non-CBD users. Statistical analysis includes mean comparisons and regression analysis.

Part three evaluates and reflects on the process of parts one and two. Common themes
emerge when personal beliefs made it uncomfortable completing the research. Furthermore,

researcher inexperience led to some difficulties in the completion of all parts of the research.



Impact statement

There has been global exponential growth in availability of over-the-counter cannabidiol
(CBD) products. These low-dose products receive remarkable claims about their beneficial
effects, marketed as a panacea. However, there are mixed results and research investigating low-
dose CBD is lacking. Both the systematic review and empirical paper presented in this report

contribute new ideas to CBD research and hold significant clinical relevance.

The systematic review provides an updated summary of clinical studies that investigate
the effects of CBD on anxiety (humans only), reviewing subjective and physiological measures
of anxiety and/or stress. This systematic review includes randomised and non-randomised
controlled trials, including case series which contain invaluable findings of longer-term effects
and in non-laboratory settings. Existing systematic reviews often do not include these research
designs. Anxiety is consistently reported as a main indication for CBD use. The findings indicate
there are clear, inconclusive results on the impacts on anxiety at varying doses and most research
focusses on social-based anxiety and induced fear and/or stress. Further studies are required to
investigate the effects of CBD on the different experiences of chronic anxiety and to include

low-dose CBD, particularly using participants who are using concurrent medications.

The empirical paper, part two, provides valuable data of UK residents who are using
CBD products. This survey compares the data to individuals who have not used CBD products,
which is not often done in existing CBD-consumer research. This enables hypotheses to be
developed regarding CBD preferences. The paper provides insights to the consumption of CBD
and the main reasons for CBD use, which reflects findings of similar, existing studies that is
relevant to CBD suppliers. This study reveals factors that may influence individuals to use CBD

products. For example, the survey investigates the possibility of an expectancy effect
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(placebo/meaning response), comparing individuals’ perceived hopefulness before using CBD
products and their perceived efficacy after CBD use. Very few studies have investigated this
effect from CBD. The findings suggest higher hopefulness about CBD, is associated with higher
ratings of perceived efficacy. Further research into this area would be helpful to understand
potential psychological and physiological changes that may occur from CBD and/or an
expectancy effect, which may be of therapeutical value, not a hindrance. The study also
demonstrates other factors may increase the likelihood of CBD use, including higher rates of
previous treatments and increased hopelessness about other treatments. This suggests that
individuals who seek out more health treatments, are more likely to use CBD products and are
more sceptical of the pharmaceutical industry. These findings are important for policy making
and the healthcare system — many individuals are seeking alternative treatment for a range of
health difficulties, predominantly stress, anxiety, problems sleeping, with many experiencing

hopelessness of other treatments and distrust of pharmaceuticals.

Efforts will be made to publish the results of the survey and the systematic review.
Reports will be created to summarise key findings to researchers in the cannabinoid field,

including those who are involved in policy making and for CBD and related advocacy groups.
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Part 1: Literature review

Cannabidiol use for anxiety: A systematic review
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Abstract
Background: Cannabidiol (CBD) is increasingly being used for a variety of mental and physical
health problems. Both clinical and survey-based studies report mixed findings on the benefits of
CBD for anxiety and other psychological or physical health difficulties. This systematic review
aims to provide an overview of existing clinical studies investigating the effects of CBD on
anxiety for individuals aged 18 or over, whilst other disclosed treatments are not being

concurrently used.

Methods: The databases MEDLINE, EMBASE, PsycINFO, Web of Science, The Cochrane
Central Register of Controlled Trials (CENTRAL) and ClinicalTrials.gov were systematically
searched using terms related to anxiety and anxiety disorders, for all clinical studies, not limited
to Randomised Controlled Trials (RCT’s). The searches retrieved 2085 studies with duplicates
removed, of which 235 were fully analysed for eligibility. In total, 22 studies were included and

described in this review.

Results: Overall, the included studies provide mixed reports of the effects of CBD on anxiety.
There is some descriptive evidence for an inverted U-shaped dose response curve. For example,
300 mg appears to provide an anxiolytic effect, with lower efficacy reported with lower and
higher doses. CBD at this dose was found to reduce anxiety in single-dose studies, during fear or

stress induction procedures, as well as in studies examining long-term use.

Conclusions: The reviewed studies suggest CBD may be effective at reducing fear and anxiety,

particularly at the intermediate dose of 300 mg. There are mixed findings for the efficacy for
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acute, situational anxiety and for more chronic experiences of anxiety. Further research looking
into the effects of anxiety that also describe concurrent treatments, medications and substances
would enable a more detailed understanding of the impacts of CBD on anxiety and other

emotional states.
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Introduction

Cannabidiol

Cannabidiol (CBD) is one of over 100 cannabinoid compounds from the Cannabis sativa
plant (Crippa et al., 2018). A surge of interest and research on CBD occurred in the 1970’s and
around the 2000’s (Crippa et al., 2018), including online searches in the USA (Narayanan et al.,
2020). CBD is the major ingredient of Epidiolex (or Epidyolex) which is approved for the
treatment of some forms of epilepsy, Lennox-Gastaut syndrome and Dravet syndrome, in 2018
by the US Federal Drug Agency and 2019 by the European Medicines Agency.

For CBD products to be sold legally, THC content must be below 0.2% in Europe
(Commission Regulation), 0.3% in Canada and the USA (Grow Hemp, 2018), and 1% in
Switzerland. In many countries, CBD oils are sold as food supplements. In the UK, CBD was
announced as a ‘novel food’ in 2019. In the US, CBD was the 12th highest selling herbal
supplement in 2017, with a dramatic increase of 303% from the previous year (Williamson et al.,
2020). If CBD products are sold for medicinal purposes, additional licenses are typically
required and safety/quality standards must be met, potentially reducing the incentive to develop
and market it as a treatment for specific disorders. CBD products are also sold in vaping shops,
convenience stores and online (White, 2019). There are risks involved with unregulated CBD
products. For example, Evans (2020) raises concerns for products being sold in essentially a
‘black market’, if they are not approved by the appropriate government agency. Some concerns
also exist about the potential THC content in CBD products (for example, Merrick et al., 2016).
There are also warnings of the unreliability of THC content in CBD, therefore some risks of
unintentional ‘doping’ are present (Lachenmeier & Diel, 2019). Studies which have investigated
the actual CBD content of products have found differing levels of what is described, including
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within the UK (Liebling et al., 2022), in Europe (Pavlovic et al., 2018) and in the US (Bonn-

Miller et al., 2017).

Cannabinoids and medical cannabis research

In recent years, medical cannabis research has also increased significantly. Pain and
anxiety are cited as the most common indications for medical cannabis use (DrugScience, 2022).
In the USA, in states with cannabis medication laws, self-medication of marijuana/cannabis was
higher for mood and anxiety disorders (Sarvet et al., 2018). The authors argue that high quality
evidence is needed for individuals who use cannabis for mood and anxiety. A large systematic
review and meta-analysis of 83 studies, evaluating impacts of cannabinoids on mental health,
found pharmaceutical THC-grade (with or without CBD) was linked with improvements in a
variety of conditions including anxiety, chronic non-cancer pain and multiple sclerosis (Black et
al., 2019). Naturalistic study designs have found Cannabis-based medicinal products (CBMPs) to
be effective for neuropathic pain (Ueberall, Essner & Mueller-Schwefe, 2019).

Reviews of cannabinoids effectiveness found strong evidence for treatment in adults for
chronic pain, chemotherapy-induced nausea and vomiting and multiple sclerosis spasticity
symptoms (NASEM, 2017). Limited evidence was found for other illnesses. Sarris et al. (2020)
found tentative suggestions of improvements in anxiety (attributed mostly to CBD) and
schizophrenia.

In the UK, US, and Canada, sellers of CBD are not allowed to make claims about
benefits to health, although many ignore this prohibition (Food Standards Agency; Zenone,
Snyder & Crooks, 2021). Some authors have raised concerns about researchers’ claims of
beneficial effects of CBD use. For example, Stuyt and Hilderbrand (2020) raise their concerns on
the case study by Elms et al. (2019) reporting improvements of PTSD from CBD. Stuyt and
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Hilderbrand (2020) discuss how the authors of the case series did not comment on (or
disregarded) the effects of other treatments the individuals received, the CBD dose was not used
in standardised doses and other components of cannabinoid treatments were not effectively
monitored; collectively, these may be contributing to the ‘craze’ of CBD being considered as a
panacea with minimal supporting evidence. A study completed a content analysis on online data
about vape shop products and found many made explicit health claims about CBD, which “are

not FDA-approved for recommended uses of CBD” (Leas et al., 2021).

CBD and anxiety

In humans, anxiolytic effects have been studied in laboratory-based studies, observational
and clinic-based settings. Survey-based studies report high levels of CBD use for anxiety, with it
being one of the most common indications for CBD use (Goodman et al., 2020; Moltke &
Hindocha, 2021; Moinas et al., 2020), alongside pain, sleeping problems, low mood and stress.
Animal models will not be discussed in detail in this report but there is increasing evidence of
anxiolytic effects in animals (e.g., Wright, Di Ciano & Brands, 2020). Some reviews of clinical
studies including humans and animals, suggest CBD can be helpful for anxiety, including
reduction of fear expression, reduction of fear memory consolidation, and ‘enhancing fear
extinction’ (Lee et al., 2017), particularly for social anxiety (Schier et al., 2012). CBD has been
described as being a beneficial adjunctive treatment for anxiety and/or stress (Sharpe et al.,
2020). Henson et al. (2021) highlight seven double-blind placebo controlled clinical trials that all
showed benefits to the stress response, with studies measuring different sources of anxiety,
expression, and stimuli. For example, Appiah-Kusi et al. (2020) investigated ‘social stress’ in a
public speaking situation (Tier Social Stress Test; TSST). Crippa et al. (2004) focussed on
subjective anxiety ratings and Regional Cerebral Blood Flow (rCBF) and Das et al. (2013)
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investigated the effect of CBD on fear memory extinction and consolidation. More recently, an
experimental study investigating the impact of CBD on trauma memory re-living and
reconsolidation in individuals with post-traumatic stress disorder (PTSD), found that CBD
attenuated cognitive impairments, but not for anxiety mood states and physiological markers of
anxiety/stress (Bolsoni et al., 2022). Black et al’s (2019) large-scale systematic review concluded
the available evidence for the effectiveness of cannabinoids in improving symptoms of anxiety
was of very low quality and there have been calls for more systematic reviews evaluating the

efficacy of CBD, its effects and safety considerations (D'Souza, 2019).

CBD and treatment of other (non-anxiety) psychological disorders

CBD has also been found to have beneficial effects on other psychological
disorders/problems. A systematic review evaluating CBD dose efficacy for a variety of
illnesses/symptoms, found positive effects in 66% of the studies evaluated, with doses ranging
from <62-3100 mg/d for an adult, for disorders or conditions including: schizophrenia and
psychosis, seizures and epilepsy (including drug-resistant), social anxiety, movement disorders,
cannabis dependency, anxiety and insomnia (in a one-person case study), and graft-vs-host
disease (cell transplantation) (Millar et al., 2019). Researchers have also found potential benefits
of CBD in drug-use disorders, such as cannabis use. Freeman et al. (2020) found one month
treatment of 400 & 800mg significantly reduced cannabis use for individuals with cannabis use
disorder. A single dose of 800 mg CBD also aided response to cigarette cues for dependent
cigarette smokers after brief tobacco abstinence (Hindocha et al., 2018). Other systematic
reviews, however, suggest there is limited evidence for treatments of other psychological

disorders and more research is needed (Black et al., 2019; Bonaccorso et al., 2019). The evidence
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of CBD’s efficacy is lacking for its use in mood disorders and inflammatory/painful conditions
(Williamson et al., 2020).

CBD is also being increasingly used in children, with debates over the sufficiency of
evidence regarding risks and benefits (Singer et al., 2020). This review will not focus on the
effects of CBD on children, though there is increasing research on the use of CBD for epilepsy

(e.g. Sands et al., 2019) and for Autism Spectrum Disorder (ASD; e.g. Barchel et al., 2019).

Current review

This review aims to evaluate and synthesise literature evaluating the effectiveness of
CBD on anxiety. Other systematic reviews with a similar aim have focussed on all mental health
difficulties (Bonaccorso et al., 2019), randomised control trials only (Millar et al., 2019) and
animal studies (Hondrio Junior et al., 2021). Many conclusions from animal research are applied
to humans, for example, anxiolytic dose-response effects (Campos & Guimaraes, 2008;
Guimardes et al., 1990). There are, however, differences in how CBD is administered and the
blood concentration of CBD between humans and rodents, so caution should be applied when
making these comparisons and inferences (Iffland & Grotenhermen, 2017). Blessing et al’s
(2015) systematic review included pre-clinical and epidemiological studies published up until 1st
January 2015, which investigated CBD impacts on anxiety; they also included studies evaluating
anxiety symptoms induced by cannabis use. This current review provides an update on research
published since this time, until February 2022, and focuses on research on humans aged 18 or
over, with no other known treatments or substances (including THC) which may also impact on
anxiety, being used at the same time. This systematic review’s main research aims are to address:

1. How effective is cannabidiol as a treatment for anxiety and anxiety disorders, in adults,

aged 18 and above?
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2. What is the quality and risk of bias in the included studies in the systematic review?

Method

Search strategy

The search strategy followed the PRISMA (Preferred Reporting Items for Systematic
Reviews and Meta-Analyses) checklist reporting guidance (Moher et al., 2015). The systematic
review protocol was registered with PROSPERO, registration number CRD42021279646.

For this review, only public sources were searched. The following international electronic

databases were searched for resources up until 9th February 2022:

MEDLINE (1946 to February 2022)

e EMBASE (1980 to February 2022)

e PsycINFO (1806 to February 2022)

e Web of Science

e The Cochrane Central Register of Controlled Trials (CENTRAL)

e ClinicalTrials.gov

These databases were chosen as MEDLINE, EMBASE and PsycINFO are reported as

important databases (Lefebvre et al., 2022) and Web of Science is a large interdisciplinary
database. CENTRAL and ClinicalTrials.gov were searched as additional research can be found
with available results, which may not be identified elsewhere. In addition, the reference lists of
the included studies were manually searched to identify additional, suitable papers. All searches
were conducted by one person, the main author.
In the search strategy, anxiety and cannabidiol were the main concepts searched for. The

following keywords were used for cannabidiol:
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Cannabidiol OR CBD OR Epidiolex OR Epidyolex
The following keywords were used to capture anxiety disorders and anxiety related difficulties:

Anxiety OR Fear OR Phobia OR Trauma OR PTSD OR OCD OR Obsessive OR Panic
The syntax function * was used to allow for truncation of words when the database allowed this.
For example, anxi* would capture anxiety and anxiolytic and phobi* would capture phobia and
phobic. The search concepts were combined using the Boolean operator AND.

Other anxiety disorders and presentations of anxiety, which should be identified within
the search of ‘anxiety’, include social anxiety, health anxiety and agoraphobia. Disorders such as
Trichotillomania or hoarding would not be captured within this search strategy, however in the
databases where subject headings exist, terms were included such as hoarding disorder, trauma
and stress disorders, and attachment disorders (in Medline) and anticipatory anxiety and

performance anxiety (in Embase). The full search strategies are detailed in Appendix 1.

Eligibility criteria

This review aimed to investigate the effects of cannabidiol on anxiety. Included studies
had to assess experiences of anxiety by including either self-report measures, such as
questionnaires, or biomarkers of anxiety, such as heart rate and blood pressure. It was not
required for participants to have a diagnosis of an anxiety disorder, to increase the available
studies that investigate the effects of any experience or definition of anxiety. If studies
investigated other psychological outcomes, only the anxiety effects were reported in this review.
Only human research was included, and any animal studies were excluded. The minimum age of
participants was 18, to focus the analysis on the effects on adults. The amount and dose of CBD
needed to be documented and if the percentage of CBD in the product was stated, studies would

be excluded if THC content exceeded 0.2%, in line with UK laws. Studies that did not state the
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percentage of CBD, but did state the product was CBD, were included. Studies were excluded if
other medications, treatments or substances were taken within a time frame that is likely to
influence anxiety outcomes.

The types of studies included could be controlled or non-controlled laboratory-based,
retrospective case reviews, case studies, case series or observational/naturalistic studies, if they
met the above-described criteria. Grey literature could be included if the inclusion criteria was
met.

Studies were also excluded if the statistical analysis or results did not infer the effects of
anxiety from CBD-only products. For example, if a study investigated varying compound
percentages, but the CBD levels were not distinguishable in the data. No limits were applied to
publication date.

Comparator groups may include other treatments, as well as a placebo, control group of
no treatment or treatment as usual (TAU). Comparator groups may also be other forms of

treatment or substances, such as cannabinoids or another anxiolytic treatment.

Study selection and data extraction

Results from the electronic database searches were transported to EndNote 20 citation
management software (Clarivate Analytics) and duplicates were removed. Titles and abstracts
were screened using the eligibility criteria by the main author and subsequent full text screening
was completed independently with two additional reviewers who were not otherwise involved in
the review, with any discrepancies discussed and resolved. A standardised template was used for

data extraction (Appendix 2) and inclusion decision for each included study (Appendix 3).
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Risk of bias assessment

Multiple quality assessment tools were chosen to appropriately evaluate the variety of
included study designs. Version 2 of the Cochrane risk-of-bias tool (the RoB 2; Sterne et al.,
2019) was used for randomized control trials. It includes five domains of analysis, assessing bias
from: randomisation process, deviations from intended interventions, missing outcome data,
measurement of the outcome, and selection of the reported result. Each item is rated, with
response options ranging from ‘low-risk’, ‘some concerns’ or ‘high-risk’. An overall result is
then concluded.

The Risk of Bias in Non-randomized Studies of Interventions (ROBINS-I; Sterne et al.,
2016) assessment tool was used for non-randomized studies. The tool is used for studies with at
least two interventions and is based on the RoB 2. The tool includes seven domains of analysis,
bias from: confounding, selection of participants, classification of interventions, missing data,
deviations from intended interventions, measurement of outcomes and selection of the reported
result. An overall judgement of ‘low’, ‘moderate’, ‘serious’ or ‘critical’ risk of bias, or ‘no
information’ is provided.

The Canada Institute of Health Economics (IHE) Quality Appraisal Tool for Case Series
(IHE, 2014) was used to assess case reports and series. The results of these assessments will

inform further critical analysis of the included studies.

Results

The results of the systematic review data extraction process are shown in Figure 1. From
the initial searches, 2513 results were retrieved, of which 2085 studies remained after duplicates

were removed. Following screening of the titles and abstracts, 262 studies were assessed for
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eligibility by the full texts being read. 240 of the studies were excluded as they did not meet the

criteria. In total, 22 studies met all inclusion criteria and were included in this review.

Study description

Seventeen randomised controlled trials, two non-randomised trials and three case
reports/series were included in this review. Five RCT’s used restricted randomisation approaches
to balance participant group numbers or prognostic factors. The date of publication ranged from
1982 to 2022, with 20 papers published since 2004, demonstrating the increase of publications
investigating CBD effects. Descriptive information of the included studies are detailed in Table

1.

Participant and study characteristics

The average age of the participants across studies was 31.0. Two studies had an older
average ag: de Faria et al. (2020) had an average age of 64.1 and Vela et al. (2021) had a median
age of 62 (mean not reported). Most other studies’ average participant age was in the 20’s.
Overall, male participants were over-represented, with six studies including only males and eight
studies had majority male participants (>70%) and only one study had female majority
participants (60% in the CBD and 70% in the placebo group; Vela et al., 2021). It was also
common for many studies to include ‘healthy’ (i.e., non-clinical) participants. Of 19
experimental studies, 11 used only ‘healthy’ participants, which mostly excluded past or current
‘psychiatric history’, significant physical health difficulties, current medications. Nine studies
included a ‘clinical’ participant group (e.g., Kimless et al., 2020), with other studies including
both a clinical and a comparator ‘healthy’ participant group (e.g., Bergamaschi et al., 2011).
Ethnicity of participants were rarely reported in the included studies.
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Figure 1.

PRISMA flow diagram showing the record retrieval and screening process

E Fecords identified from
E databases and registers
g (n=2513)
-
2 l
P Records after duplicates removed
from automation . Records excluded
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: l
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P (n=262) gbty through screening
(n=3)
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o (n=22) Wrong or unclear drug (n = 66)
E Wrong outcome (n = 44)
E Experimental studies (n=19) Wrong study dﬂ;ign (n=34)
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Wrong publication type (n=9)
— Repeated study (n=31)
Uninterpretable results (n=29)
Abstract only (n=§)
Ammal study (n=4)
Missing data(n=1)
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Table 1

Descriptive table of the included studies

Reference Participant Study design Active and comparator groups Outcome measures  Outcomes Procedure Risk of
characteristics* (zample size) bias
(mean rating
age/range; %
gender)
Randomized-controlled trials
Appizh-Kusi  ‘Healthy” Between groups,  $0mg CBD capsule, daily for 7 STAT, 35DPS, CED reduced anxiety and ~ The Trier High
etal (20207  participants with  laboratory based — days cortizo] levels cortizo] levels during the Social Stress
‘glinical high risk (n=14) stress test, in comparizon  Test (TS3T)
of psychosis® to the healthy control - puklic
Placebo capsule daily for 7 days Eroup speaking
(223 5.1 {n=18)
37.5% female,
‘mender ‘Healthy” control group, no dmg
matched”) administration but complated
measures
{n=24)
Bergamaschi  Experimental Between groups, 1 occasion: WVAMS, S5P5-N, CED significantly reduced SPST - Low
etal. (20117 group SAD traits  laboratory based  60{mg CBD powder in capsule, BESS, 8C,HRE, BP anxiety, cognitive pukblic
in the CBD and (m=11) impaiment, discomfortin - spezking
placebo group speech performance, and
and “healthy’ SAD-placebo capsule alertness to anticipatory
control (m=12) speech and a reduction of
participants negative self-evaluation
Healthy control group, no drug during public speaking
(246 23.6; 50% administration
female) (n=12)
Bolzomi etzl. PTSD diagnosizs Between groups, 1 cccasion: STAT***, The CBED group did not Participant:  Low
(2022) laboratory based 300 mg CBD capsules VAMS*** (anxiety  atfenuate mcreases in andio
(3304 =11.55; {n=17) factor), PCL-5, anxiety, alermess and recorded
T6% male) BP, HR SC dizcomfiort mduced by the  their trauma
Placebo capsules (com oil) traumatic memory reczll.  memory,
(n=14) which they
listened back
to 7 days
later.
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Table 1 continued

Reference Participant Study design Active and comparator groups Outcome measures  Outcomes Procedure Risk of
characteristics* (sample size) bias
(mean rating
age/range; %0
gender)
Crippaetal.  “Hezlthy Within groups, 400 mg CBED powder, 1 dose on WVAMS CED significantly The anxiety  Some
(2004) posteraduate laboratory based  two occasions separzted by 1 week decreazed subjective provoking concerns
students” ¥ (n=10) anxiety and increased procedure
mental sedation, while was the
{30, range 2542 Placebo (n) what? placebo did not induce SPECT
5 significant changes maging
100%: male) process itself
Crppaetal.  Experimental Within groups, 1 cceasion: VAME*** brain In comparizon to the The anmiety  Low
(2011) group: SAD laboratory based  £0{mg CBD capsules maging placebo group, the CED provoking
diaznosis (n=10} group had siznificantly procedure
reduced state anxiety prior  was the
{242, range 20- Placebo capsule to SPECT imaging SPECT
33 23.7; 1005 (n=10) Imaging
males) process itself
de Faria et Idiopathic Within groups, 1 occasion: WAMS, S5PS, EP, No significant differences  SPST Low
al (2020) Parkinson’s croszover clinical — 300mg CBD capsule HE between the groups in the
Dizeaze (FD) trial (n=24) WAMS anmety factor, BP
or HE,, but statistical
(64.12 =9.72; Plzcebo capsule difference between time
91%: male) (n=24) (phase]) of baseline to pre-
speech in the CBD group
Linares etal. ‘Hezlthy Between groups, 1 occasiow WVAMS, BP.HR Sigmificant lower anxiety  SPST Some
(2019) participants’ laboratory based 150mg CBD capsule (n=13) levels (VAMS) in the CONCErns
CED 300mg group
(242308, 3(Wmg CBD capsule (n=15) (intermediate dose) during
24.6 2293, the public spealing phase
226 £3.4; 100% 600mg CBD capsule (n=12) compared to placebo (p =
malg) 0.042), producing an
Placebo capsule (n=13) mverted U-shaped doze-
TESpONSe CUrve.
No sigmificant group
effects m EP
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Table 1 continued

Reference Participant Study design Active and comparator groups Outcome measures  Outcomes Procedure Risk of
characteristics® (sample size) bias
(mean rating
age/range; ¥
gender)
hMasataka et  SAD diagnosis Between groups,  30{0mg CBD, daily for 4 weeks FNE, LSAS CBD significantly Participants ~ Low
al (2019 home-basad (n=17) decreazed anxiety in both  dud not take
meazuras, when part in any
(18-19 ;70% male Placebs capsule, daily for 4 weeks comparing pre-treatment additional
in both groups) (m=20) and post-treatment scores,  experimental
n comparison to the procedures.
placebo groups. Both post-  Outcome
treatment mean scores measures
were lower than the Were
placebo groups. completad
pre- and
Thera was not a statistical — post-
difference between the infervention
two groups on the FNE
post-treatment scores.
hlorgan et Tobacco smokers  Between groups,  CBD 400ug mnhaler, ad-hoc for 1 MES, STAI Eoth the CBED and placebe Onday 1
al (2013) =10 a day and home-based week (baseline only) groups demonstrated participants
had an interest in (n=12) reduced amaety across the  received
stopping smoking 7 daye. Thers was no main ~ brief
Placebo mhaler, ad-hoc for 1 week effect of treztment found,  smoling
(28 =4 29: 18-35; (n=12) however the ceszation
50%% female) MES amxiety factor score  adwvice.
decrease was larger mthe  Participants
CED group uzed the
inhaler as
needed and
reported
daly
Craving,
inhaler use
and tobacco
nze.
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Table 1 continued

Reference Participant Study design Active and comparator groups Outcome measures Outcomes Procedure Risk of
characteristics® (sample size) bias
(mean rating
age/range; %0
gender)
Vela et al. Participants with ~ Between groups,  10mg CED tablets daily, increased — HADS (anxiety) There were no significant  Participants  Low
(2021} hand home-based to 20 mg daily after 2 weeks. If effects on the HADS- took their
osteoarthritis and participants did not experience pain anxiety factor for the CBD  medication at
paoriatic arthritis reduction after 4 weeks, then the group home and
dose increaze to 30mg. Total azsessments
(Mdedian 62 [IQR treatment duration 12 weeks Wers
56.23 to 6] {n=48) complete at
60%%T0% bazeline and
famale) Placebo tablets week 12,
(n=41) Monitoring
ocourred
after 2 znd 4
weeks.
Zuardi etal.  “Healthy’ Within groups, 1 occasion: WVAMS, STAL HE,  CED significantly Participants ~ Low
(1993) participants laboratory based 300 mg CED., capsules EP, B33 decreazed VAMS anxiety  completed a
(=10} ratings after the SPS test one-off
(22.8 years, 20- compared to placebo, but Simulated
30; 80% males) Ipsapirone 5 mg, capsules not at other stages. Public
(n=10) There were no significant  Speaking
differences of the effects (5P5) test in
Diazepam 10 mg, capsules of CBED on the other & laboratory
(=10} MEeasures. zetting
Placebo, capsules
{n=10)
Zuardi etal.  “Healthy’ Between groups, 1 occasion: WVAMS, BP. HE, 300 mg CED significantly  Participants  Low
2017) participants laboratory based 104 mg CBD capsules STAl-trait (bazeline  decreased VAMS anxiety tock partima
(n=12) only) compared to the placebo test of public
(225229118 group after the speech. spezking in a
=29 23328, 300 mg CBD capsules However, not for 100 mg real situation
22124 22 (n=12) or %00 mg. CED-300 (TPSRS),
=21; 18-35; 32% differed significantly from  chserved by
female) 900 mg CBD capsules the CBD-900 group during  others
(=12} the speech, and from the

Img Clonazepam
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Table 1 continued

(=12}

Placebo, capsule, corn oil
(n=12)

significant difference
between CED-300 and
Clonazepam during the
speech phase m DEP and
SDP, and betweaen CBD-
300 and CBD-10{, whers
CED-300mg was higher.

Reference Participant Study design Active and comparator groups Outcome measures  Outcomes Procedure Risk of
characteristics* (sample size) bias
(mean rating
agerange;
gender)

Randomised-controlled trials with restricted randomisation approaches

Dias et al. No histery of Between subjects, 1 occasion: STAI MES, BSS, CED admimstered both Participants Some

(2013) serious mental or  laboratory based 32 mg CBD vapourised sC pre- and post-extinction tockpartina concems
phvsical health (pre-extinction group; n=16) phazs (both after the Pavlovian
problems, or conditicning phaze), fear-
substance misuse 32 mg CBD vapourized produced trend level paradigm.

problems

(18-35; 50%/
62.5% malez)

{post-extinction group; n=16)

Placebo, vapourized
(n=18)

reduction in reinstatement
of autonomic measures.
Mo acute effects of CED
were found on extimction
phase. No group effects
found on subjective mood
(including anxisty)
reported on the MES.
CBD administered post-
extinction led to reduced
fearful responding during
recall and fear
remstatement 24 hours
later.
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Table 1 continued

Reference Participant Study design Active and comparator groups Outcome measures  Outcomes Procedure Risk of
characteristics® (sample size) biaz
(mean rating
age/range; %0
gender)
Fusar-Poliet  “Healthy” Within subjects, 1 ocrasion: State-Trait Anxiety  No significant change m Subjective Some
al. (2009) participants laboratory based  600mg CED capsule Inventory, HR, BF, = STAI anxiety scores, heart measures CONCETNS
(n=13) brain imaging, SC rate or blood pressure were taken at
(26.7; 100% durmng the recall task. different time
male) THC {10 mg) Mo significant change m points after
{n=15 between groups) brain image activation. CED
administratio
Placebo n. hRI
{n=15 between groups) sCanning
whilet
Viewing
fearful faces
and
completing
leaming and
verbal tasks
Hundal etal Non-clinical, Between groups, 1 occasion: BAI, UMACL.HE,  Amnxiety (BAT) was not Immersionin  Low
2017y mdividuals with  laboratory based  600mg CBD capsule EP, salivary cortisol  stztistically significant and 2 3D virtual-
high traits of (n=18) was higher during the VR, reality
paranoia 3e3sion, in comparizon to  scenario
Placebo capsule placebo. designed to
(26 £9; 50%: (n=18) There were no effects create
female) between groups on persecutory
diastolic and systolic 1deation and
blood pressure, heart rate anxiety

or salivary cortisol. There
was also no effect on the
parancia measures of tense
aronsal (UMACL)

measure.
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Table 1 continued

Reference Participant Study design Active and comparator groups QOutcome measures  Outcomes Procedure Risk of
characteristics* (sample size) hias
(mean rating
age/range; %
gender)
Hurd et al. Abstinent people  Between groups,  400mg CBD oral solution, cnce WAS-A_ zalivary No zicnificant difference = Heroln- Low
(2019) with heroin use laboratory based  daily on 3 consecutive days cortizol, HE, BP in the amxiety scores ahstinent
dizorder (n=14) between groups, however ~ Individuals
_ the placebo group had participated
(Al groups: 80{0mg CED oral solution, once higher average anxiety n drug-cus
#4083 =012; daily on 3 consecutive days acores than both CBD and neutral-
83.3% maleg) (n=13) groups. Cue eXerciies
b to induce
Placelo oral solution, once daily on cravings and
3 consecutive days to monitor
(n=13) stress,
anxiety and
Craving
lewvels.
Cognitive
tasks were
also
complete
during this
study.
Winton- ‘Hezlthy” Within groups, 1 ocrasion: WAMS, STAI EP, No significant changes m  Functional High
Brown et al. laboratory based  60{mg CBD capsule HE. rztings of anxiety (STAI)  MREI imaging
(2011) (26.7 £5.7; 100%: (n=14) betwesn CBD and the was
malg) placebo condition, as well  completed,
10 mg delta-8-THC, as with CBD and the THC  whilst
(n=14) condition participants
completed
placebo (flour) cognitive
(n=14) tasks. An
Infravenous
line was also
ingerted
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Table 1 continued

Reference Participant Study design Active and comparator groups Onuntcome measures  Outcomes Procedure Risk of
characteristics® (sample size) bias
(mean rating
age/range; %0
gender)
Non-randomised clinical trial
Leweke et ‘Healthy’ Within subjects, 1 ocrasion: STAT SAS There were no uignificant  Participants — Moderate
al (2020) participants laboratory based  20{mg CBD capsule + placebo effects of CBD, or the took part ina
capsule other intervention groups,  wizual
(204 26-35; (n=9) on either anxiety measure  experiment
10{0%% male) to test
20mg CBD capsule + lmg binocular
MNabilone capsule depth
(=9 INVErsion.
Outcome
1mg Mabilone capsule + placebo measuras
capsule were
(=9 complete
prior to, 3 h,
and 24 h
after
administratio
n of the
substance
Zuardi etal.  ‘Healthy’ Between groups,  (n=% for all groups; one cccasion STAIL Scale of Mo anxiolytic effect was Participants ~ Moderate
(1982) participants laboratory based  for 2l conditions) Bodily Symptoms, seen in the STATs, from took part in
pulse rate, pre- and post-dmug in the experimentzl
{27, 20-38; T3% 1 mg’kg CBD liquid nterviews and CED group. However, the  sessions 1
male) spontaneous reports  pulse rate dropped week apart.
THC 0.5 mg/ks significantly in the CBD No anxiety
b group, from pre- and post-  inducing
Mixture (0.5 mg/ks THC + 1 drug. procedure
mg'ks CBD) Was
mvolved.
10mg Diazepam
Placebo
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Table 1 continued

Reference Participant Study design Active and comparator groups Outcome measures  Outcomes Procedure Risk of
characteristics* (sample size) hias
(mean rating
age/range; %
gender)
Case series
Eimless People with One group, open G0mg CBD tablets, for 3 weeks SAS A reduction in average No details Some
(20200 diabetic label (n=31) anxiety scores: pre 38.1%,  provided CORCEns
neuropathic pamn post 12.7%
{DNF) No comparator group
{Minmmum age
18+, mean not
stated; gender
ratio not stated)
Pacheco et Healthcare Progpective case 330 mg CBD oral daily doge for4  GAD-J There were significant CED was Some
al (2021) workers who seTles weeks differences in anxiety taken by COoncemns
prezented to a (n=13) levels compared to participants
workplace stress bazeline, meazured at all at home,
support service time-points; week 1, 2 and  there was no
3, az well as at follow-up  experimental
(32.5,26.9; at week 6 and 7. procedurs
33.8%: female) There were also
significant and sustained
Improvements in
depression, insomnia and
Pokorskiet  Participants with ~ Open label trial 1:500mzonday land 6, 600 mg  CWS - anxiety and ~ 1: -10 CWS anxiety score, Participants  Low
al (2017) 2 diagnosis of days2-3 ritability ratings -10 irritability score were
Cazes: 1,3,  canmahiz admitted for
& and § dependence 3: 600 mg CED 3 -10 anxiety score and -3 2 T-day stay
ritability score ata
6: 600 mg days 1 and 6, 1200 mg detoxificatio
(2975, 25-37; days 2-3 6: No change in anxiety n centre
10{0%% male - of score, -5 imitability score
the included 4 8: 1200 mz
cazes, 87.5% 8: -6 anxiety, +1
male of all the All recerved capsules ritability score
cases)
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Table 1 continued

*Participant characteristics are reported for the CBD group, or for all group data if this was all that was reported.

**When ‘healthy’ is used to describe the participant group, this generally meant that people with disclosed mental health difficulties
or in receipt of a mental health diagnosis were excluded. Often people receiving medication, or who had physical health difficulties or
used substances regularly were excluded. For cannabis use, often a lifetime cannabis use was capped, for example, < 15 times.

*** Portuguese version

BAI = Beck’s Anxiety Inventory

BP = blood pressure

BSS = The Bodily Symptoms Scale

CWS = Cannabis Withdrawal Scale

FMRI = functional magnetic resonance imaging
FNE = Fear of Negative Evaluation Questionnaire
GAD-7 = Generalised Anxiety Disorder-7 Scale
HADS = Hospital Anxiety and Depression Scale
HR = heart rate

LSAS = Liebowitz Social Anxiety Scale

MRS = Mood Rating Scale (includes 3 subscales, anxiety scale
described in this report)

PCL-5 = Posttraumatic Stress Disorder Checklist
PD = Parkinson’s disease

POMS = The Profile of Mood States
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SAD = Social Anxiety Disorder

SAS = Zung Self-Rating Anxiety Scale

SC = skin conductance

SPECT = Single Photon Emission Computed Tomography
SPSS = the Self-Statements during Public Speaking Scale
SPST = Simulation Public Speaking Test

SSDPS = Self-Statements during Public Speaking Scale
SSPS = The State Social Paranoia Scale

SSPS-N = Negative Self-Statement scale

STAI = State Trait Anxiety Inventory

TPSRS = test of public speaking in a real situation

TSST = The Trier Social Stress Test

UMACL = The University of Wales Mood Adjective Checklist
VAMS = visual analogue mood scale

VAS-A = visual analogue scale for anxiety



Table 2.
Risk of bias individual ratings on RCT’s using the Rob 2 tool

Study Randomisation | Deviations from Missing outcome | Outcome Selection of Overall bias rating

process intended interventions data measurement reported results
Appiah-Kusi et al. (2020) R I

Bergamaschi et al. (2011)

Bolsoni et al. (2022)

Crippa et al. (2004)

Crippa et al. (2011)

de Faria et al. (2020)

Linares et al. (2019)

Masataka et al. (2019)

Morgan et al. (2013)

Vela et al. (2021)

Zuardi et al. (1993)

Zuardi et al. (2017)

Das et al. (2013)

Fusar-Poli et al. (2009)

Hundal et al. (2017)

Hurd et al. (2019)

Winton-Brown et al. (2011) I ]

*Colour coding of the risk of bias ratings are as follows: Green = low risk, Amber = some concerns, _
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Table 3.

Risk of bias individual ratings on non-randomised controlled trials using the ROBINS-I tool

Study Confounding Selection of Classification of Deviations from Missing Outcome Selection of Overall
participants interventions intended data measurement reported bias rating
interventions results

Leweke et

al. (2020)

Zuardi et

al. (1982)
*Colour coding of the risk of bias ratings are as follows: Green = low risk, Amber = moderate risk of bias.
Higher risk of rating options were serious risk of bias and critical risk of bias.

Table 4.

Risk of bias individual ratings on case series/reports using the (IHE) Quality Appraisal Tool for Case Series
Study Study Study design | Study Intervention | Outcome Statistical Results and Competing

objective population and co- measure analysis conclusions interests and
intervention sources of Overall bias
support rating

Kimless
(2020)
Pacheco et al.
(2021)
Pokorski et al.
(2017)

*The assessment tool does not have final rating outcomes. Instead, an overall bias rating is interpreted after rating each component, with each question having a response

for*yes’ which indicates lower risk of bias, ‘partial’ or ‘unclear’ which indicates some concerns or _

36




Risk of bias assessment

Scores ranged from low risk to high risk of bias (see Table 2, 3 and 4 for ratings). In
general, many studies had limitations within the domain of ‘missing data’, often not reporting
the extent of incomplete data or reasons for participants’ drop-out. The RoB 2 can determine
this as a weakness for RCT’s and therefore the overall risk of bias rating could be impacted.
A systematic review of CBD for a range of disorders found that among the clinical trial
records retrieved from ClinicalTrials.gov, only 60% of completed trials had results available,

suggesting the occurrence of publication bias (Millar et al., 2019).

Detailed description of studies
The section below is organised according to three study design characteristics: the
nature of the control condition (placebo controlled versus other designs), number of doses

used (single v multiple) and nature of participants (clinical v non-clinical).

PLACEBO-CONTROLLED TRIALS

Single-dose CBD.

Thirteen studies investigated the effects of single-dose CBD, with three studies
finding that the effects of CBD reached statistical significance in attenuation of anxiety, at
doses of 300 mg (Linares et al., 2019; Zuardi et al, (2017), 400 mg (Crippa et al., 2011) and
600 mg (Bergamaschi et al., 2011), in comparison to a placebo or healthy control group. Five
studies did not find anxiolytic effects (Bolsoni et al., 2022; Fusar-Poli et al., 2009; Hundal et
al., 2017; Leweke et al., 2020; Winton-Brown et al., 2011). Four studies found partial effects
of: no significant main effect, only one experimental phase experienced anxiolytic effects, or

only one CBD intervention group had significant effects (de Faria et al., 2020; Zuardi et al.,
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1982, 1993, 2007). Das et al. (2013) found promising, but non-statistically different effects

on autonomic arousal between 32 mg CBD vapourised and a placebo group.

Non-clinical participant groups.

One of the earlier Brazilian studies using a Simulation Public Speaking Test, found
CBD reduced anxiety once the test started, in comparison to placebo, but this effect was
greater (reached statistically significant difference) after the test (Zuardi et al., 1993).
Diazepam 10 mg and Ipsapirone 5 mg revealed more anxiolytic effects, with diazepam
having quicker effects. No CBD effects were noted on STAI, blood pressure, heart rate, or
the BSS.

A later study of a test of ‘public speaking in a real situation’ (Zuardi et al., 2017)
found support for an inverted U-shaped dose-effect curve, whereby 300mg CBD eased
anxiety in participants post-speech (stress) phase, but this did not occur for the lower (100
mg) or higher (600 mg) doses. CBD, however, was not found to reduce blood pressure, and
Clonazepam 1mg was more sedative and reduced anxiety in the post-stress phase.

Linares et al. (2019) also found an inverted U-shaped dose-response curve, whereby
300mg produced a significant different reduction in Visual Analogue Mood Scale (VAMS)
anxiety scores, compared to placebo. Although the 150mg and 600mg did not produce
statistically significant differences, all CBD groups had reduced anxiety scores at all phases
of the public speaking test. There were no significant group differences in blood pressure.
The heart rate analyses were not reported, along with no information on missing data, leading
to some risk of bias concerns of data reporting.

Fusar-Poli et al. (2009) revealed no significant changes in subjective or physical
anxiety measures following 600 mg CBD, but skin conductance fluctuations, a biomarker of
arousal (Williams et al., 2001), significantly decreased during the viewing of intensely

fearful, but not mildly fearful or neutral faces whilst participants completed cognitive tasks.
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Other linked papers provide additional results (Bhattacharyya et al., 2009; 2010; Borgwardt
et al., 2008). Three participants’ data were excluded from data analysis as they could not
complete the experiment due to psychotic reactions. Notably, one of the primary aims of this
research was investigating psychotic effects from CBD and THC, but potential issues of
tolerability were not discussed in detail.

Hundal et al. (2018) used non-clinical participants scoring high on trait paranoia. The
CBD group had higher average BAI scores than the placebo group during a virtual reality
session used to assay persecutory ideation and anxiety, but this may be partly explained by
the anxiety provoking situation. Overall, CBD did not provide anxiety reducing effects and
there were no differences in the paranoia measure, tense arousal, or biomarkers. The RoB 2
raised concerns of lack of information of missing data.

Das et al. (2013) investigated the effects of short-term fear extinction and
consolidation, using a Pavlovian fear-conditioning paradigm. No significant group effects
were found in the anxiety-related sub-scales of the Mood Rating Scale (Bond & Lader, 1974),
but in all groups there was a reduction in anxiety after inhaling the placebo and vapourised
CBD 32 mg, and the CBD group had a reduced fearful responding during recall and fear
reinstatement the following day. A limitation is that the STAI and BSS measures were
collected, but not reported in this paper. This contributed towards ‘some concerns’ on the
RoB 2, alongside large baseline differences in cannabis and tobacco use amongst participant

groups.

Clinical participant groups.

Appiah-Kusi et al. (2020) recruited participants without and with ‘clinical high risk of
psychosis’ (CHR), assigning them to a CBD or placebo group. The participants took part in
the Trier Social Stress Test (TSST; Kirschbaum et al., 1993); a public speaking task. In

comparison to the non-CHR control group, 600mg CBD daily for 7 days was found to reduce
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the anxiety scores and cortisol levels after completing the TSST. However, the CBD group
had more of an intermediary effect, with the difference mainly driven by the significant
difference between the placebo-CHR group and the control group. The RoB 2 assessment
concluded ‘high risk of bias’, influenced by a lack of information on the randomisation
process and multiple analysis completed - the study trial outlined analysis would be complete
on day 28, however this report only detailed analysis after day 7.

Bergamaschi et al. (2011) found single-dose 600mg CBD significantly reduced
alertness in the anticipatory speech stage and anxiety and discomfort during the speech
performance phase of a public speaking test. Negative self-evaluation (using the SSPS-N,
negative subscale), was reduced during anticipatory phases after drug administration, and
significantly different to the SAD-placebo group. There were no significant differences
between groups on physiological markers or the Bodily Symptoms Scale scores, however the
scores did increase for the SAD-placebo group. The RoB 2 rating was deemed as low, with
thorough details of the randomisation process and descriptions of statistical analysis. A
strength of this study is the variety of outcome measurements for anxiety, including
subjective and physical ratings (biomarkers).

Bolsoni et al. (2022) recently investigated the effects of 300mg dose on anxiety
symptoms during traumatic memory recall for individuals with PTSD. The authors conclude
CBD had limited impact on anxiety, alertness, and discomfort induced by the recall.
However, cognitive impairment was significantly lower after recall in the CBD group
compared to the placebo group, and these effects were sustained at a 1-week follow-up. The
researchers used a minimisation randomisation approach, aiming to reduce imbalances in
groups.

Crippa et al. (2011) also looked at participants with a Social Anxiety Disorder (SAD)

diagnosis. Compared to placebo, VAMS anxiety scores significantly decreased 1 hour after
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administration and during the neuro-imaging procedure. CBD 400 mg was also found to have
significant effects on functional activity changes in areas of the brain associated with anxiety
(limbic and paralimbic cortical areas). Limited information was provided about
randomisation, blinding and statistical plans.

de Faria et al. (2020) investigated the effects of single-dose 300mg CBD on
individuals performing public speaking tests who were diagnosed with idiopathic Parkinson’s
Disease. They found statistically significant differences in the VAMS anxiety factor, with
lower mean scores in the CBD condition and lowest scores in the pre-stress phase. CBD did
not reduce negative self-evaluations during public speaking (using the SSPS-N, negative
subscale), in contrast to Bergamaschi et al. (2011) who found this reduced significantly. No
significant group differences were found with blood pressure or heart rate. The amplitude of
tremors also reduced in the CBD condition. It is hypothesised anxiety may increase tremors.
Participants were screened to not be taking benzodiazepines or anti-depressants, however one
participant was noted to be taking propranolol (beta-blocker). The type of release and dose
were not recorded, but as it was only one person, the paper was included within this
systematic review. Although deemed as low risk, the RoB 2 raised concerns of no details of

missing data.

Multiple doses of CBD.

Non-clinical participant groups.

Crippa et al. (2004) found CBD 400 mg was associated with significantly decreased
anxiety at 60 and 75 minutes after administration, compared to placebo, suggesting CBD
aided in reducing anticipatory and responsive anxiety to the neuro-imaging procedure. The
quality assessment was rated as ‘some concerns’, influenced by lack of description of the

randomisation process, of any missing data and reduced clarity on the statistical analysis.
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Clinical participant groups.

Hurd et al. (2019) found a significant decrease in anxiety scores for both 400 and 800
mg CBD doses, relative to placebo, in heroin-abstinent individuals’ responses to drug-cues,
after single-dose administration and upon testing seven days following a three daily dose. Of
note, several participants were found to have used heroin at follow-up and it is not clear if
these results were excluded in analysis. An increase in heart rate and temperature observed in
the placebo group during drug-cue was not present in the CBD groups, but there were no
significant group effects of heart rate, temperature or blood pressure. There was a significant
increase in cortisol levels (a measure of the stress response) in the drug-cue placebo group
compared to the 400 mg CBD group, suggesting CBD 400mg (and at trend level for 800mg),
relative to placebo, reduced cortisol levels in response to drug-cues. Overall, the researchers
found 800mg tended to have strongest effects but there was not a significant difference
between the two CBD doses. This study had the best description of the randomisation process
and linked their ClinicalTrials.gov registration.

Masataka (2019) found both state measures of anxiety were statistically significantly
reduced after 4 weeks of daily 300 mg CBD, compared to placebo, however there were no
significant differences in the Fear of Negative Evaluation Questionnaire, post-treatment. The
authors described the procedure in detail and allowed for a thorough RoB 2 assessment,
however they acknowledged that a more detailed baseline sociodemographic evaluation could
have ensured further pre-treatment similarity of the groups and the CBD had a characteristic
smell and taste.

Morgan et al. (2013) investigated the effects of regular ad-hoc CBD inhalation for
regular tobacco smokers. The dose is therefore variable for all participants. Initial studies
suggested a bioavailability of CBD following administration through inhaler of > 65%. The

16-item Mood Rating Scale (anxiety factor) did not reveal a significant main effect, but the
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CBD group had overall reduced anxiety scores, compared to placebo. The anxiety factor
includes two rating scales that do not explicitly state anxiety.

Vela et al. (2021) provided the longest duration of daily CBD treatment for 12 weeks,
however their dose ranging from 10 - 30 mg was significantly lower than multiple-dose
studies detailed above. This may reflect the outcome that Hospital Anxiety and Depression
Scale-anxiety scores (Zigmond, 1983) did not decrease in their sample of individuals with
arthritis. Participants also started with low baseline scores. Like Hurd et al. (2019), the report
was very detailed, allowing for a low risk of bias assessment. This study allowed concurrent
analgesic treatments.

The majority of studies had restrictions on medication and substance use prior to the
study. Hurd et al. (2019) included participants with heroin use disorder and allowed use of
certain drugs (nicotine, methadone, buprenorphine, or an opioid antagonist) but otherwise

retained strict substance use and psychiatric inclusion requirements.

NON-RANDOMISED CONTROLLED TRIALS

The earliest included study is Zuardi et al. (1982) using a small sample size of eight
participants. In this non-anxiety-induction study, the researchers found no effects on state
trait anxiety from the CBD dose, compared to THC, THC+CBD, diazepam and placebo,
however there was a significant effect on reduction of pulse rate, a known indicator of stress
and/or anxiety. The study received moderate risk of bias, due to lack of information on
missing data.

Leweke et al. (2000) found no significant effects of either CBD and Nabilone, alone
and in combination, on the two anxiety scales. However, participants noted some sedative
effects from cannabidiol. The quality assessment indicated risk of bias due to no information

on any missing data or adjustments to statistical analysis.
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CASE STUDIES

Kimless et al’s (2020) open-label trial found daily 60mg CBD for 3 weeks reduced
anxiety for people with diabetic neuropathic pain. Although the results weren’t deemed as
statistically significant, the reduction in anxiety was apparent from the rating scales. There
were also significant improvements in pain relief consumption and sleep quality. Pacheco et
al. (2021) also found anxiolytic effects, in healthcare workers receiving a much higher dose
of 330mg CBD daily for 4 weeks, and these improvements were sustained at 6 and 8-week
follow up. As both these reports were only in brief, abstract form, the IHE quality assessment
ratings were ‘some concerns’.

Pokorski et al. (2017) reported the effects on cannabis withdrawal of an inpatient 7-
day treatment, with a 28 day follow up. Four cases out of eight met the systematic review
criteria and were included within this study. Participants had consumed cannabis within 24
hours of the beginning of the study, however as the study lasted seven days, the effects of
anxiety could be reviewed at the end of treatment measures with minimal possible
confounding factors. There is an obvious confounding factor, however, that anxiety levels
would be directly impacted by cannabis withdrawal. The results indicate the higher dose of
1200 mg was more effective at alleviating withdrawal symptoms, including anxiety and
irritability. There were also promising effects of 600 mg on anxiety, with reductions in the
anxiety and irritability factors of the Cannabis Withdrawal Scale (Allsop et al., 2012). This
study does not discuss if other treatments or confounding effects were considered, but whilst

considering the assessment of anxiety, the quality assessment determined a low risk of bias.

Discussion

This systematic review aimed to analyse the effects of cannabidiol on anxiety in

humans. Both clinical and non-clinical studies were reviewed, which included participants
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with social anxiety and paranoid traits, and the experimental procedures included the
induction of fear, stress and social stress. Several studies demonstrated that CBD reduced
state-anxiety in non-clinical participant groups and some effects in clinical populations,
however these were limited. Multiple-dose CBD treatment, ranging from two doses separated
by one week, to daily treatment of 12 weeks, appeared to produce more consistent anxiolytic
effects. Overall, doses of 300 mg and above were found to reduce anxiety from single-dose
and multiple-dose /longer-term treatment studies. One study found beneficial effects of a
lower dose of 60mg CBD tablets treatment for 3 weeks (Kimless et al., 2020). In contrast,
there were also several studies indicating that a range of doses from 10 to 1200 mg were not
effective at alleviating anxiety, in the short and long-term. The studies in this review
demonstrated minimal side effects, similar to a recent review article that found CBD doses
ranging from 300 to 400 mg/day have anxiolytic effects with good safety and tolerability
(Crippa et al., 2018).

Many of the studies investigated anxiety in social situations. Bergamaschi et al.
(2011) found significantly decreased alertness rating for the CBD group in anticipation of
public speaking. Explanatory models of the stress response state that alertness is increased
(for example, Qi & Gao, 2020). In line with the cognitive-behavioural model of social
anxiety, which suggest individuals can be heavily self-focussed (including body symptom
awareness) and focussed on others’ reactions (Clark & Wells, 1995), Bergamaschi et al.
(2011) found single-dose 600mg CBD significantly reduced anxiety and discomfort during
public speaking and negative self-evaluation was reduced during anticipatory phases. There
were no significant between-group differences in Bodily Symptoms Scale scores and
physiological measures.

Skin conductance levels were reduced following 600 mg CBD administration, (Fusar-

Poli et al., 2009). Skin conductance levels are commonly used methods to measure
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sympathetic autonomic activity associated with both emotional valence and attention (Laine
et al., 2009) and higher skin conductance levels typically indicate increased anxiety and are
associated with increased amygdala activity (Williams et al., 2001), providing further support
for anxiolytic effects of CBD, at 600 mg.

de Faria et al (2020) provided additional evidence in the area of social anxiety and
public speaking, by investigating the effects on individuals with Parkinson’s Disease.
Although not considered a ‘clinical’ population from a psychiatric diagnostic perspective,
individuals with PD exhibit symptoms of social anxiety (Moriyama et al., 2016) often
relating to social evaluative beliefs relating to their tremors.

Other studies provided additional information on neural mechanisms. Brain imaging
showed CBD attenuated the amygdala response and other areas in the left medial temporal
region, whilst viewing fearful faces, compared to placebo (Fusar-Poli et al., 2009). The

amygdala is strongly related to conditioned fear and stress responses (Duvarci & Pare, 2014).

Methodological limitations of the included studies

Anxiety induction.

Six studies in this review used a Simulated Public Speaking Test (SPST), or an
alternative (see Table 1), to increase anxiety. Zuardi et al. (2017) suggest the SPST might not
have good construct or face validity. It has generally not been found to increase the
physiological markers of anxiety, such as heart rate or blood pressure. For example, public
speaking in a real-life situation is more effective at increasing physiological markers of
anxiety (Turner et al., 1990; Zuardi et al., 2013). A meta-analysis of 11 studies (Zuardi et al.,
2013) found the subjective ratings of anxiety overall increased during these public speaking
situations, reflecting the anxiogenic nature of the tests, and this current review demonstrates
that the public speaking tests increase self-reported anxiety. One argument is that studies
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using public speaking tests in an experimental setting may not be generaliseable to more
chronic and complex experiences of anxiety.

Eleven studies did not involve an anxiety inducing situation as such, but Crippa et al.
(2004) discuss how procedures such as SPECT can be anxiety inducing, particularly before

the procedure.

Measurement of anxiety.

Anxiety was broadly defined, referring to different emotional states (e.g. fear, stress),
anxiety ‘disorders’ and biological/physiological expressions of anxiety (Leen-Feldner et al.,
2021). There are however differences between these. Fear is often considered a response to
the presence, or imminent presence, of aversive stimulus. Anxiety is considered a more
prolonged state produced by a sustained expectation or anticipation that an aversive event is
likely to occur (Daniel-Watanabe & Fletcher, 2021). There are also inconsistencies within the
physiological responses to anxiety and fear, suggesting that their physiology and conceptual
definitions cannot be easily differentiated (Daniel-Watanabe & Fletcher, 2021). The included
studies used a range of measures of anxiety. State-trait anxiety measures were most common
which measure state anxiety and trait anxiety, however more research is needed using longer-
term measures of anxiety, such as the Liebowitz Social Anxiety Scale (Liebowitz, 1987) or
the Fear of Negative Evaluation Questionnaire (FNE; Watson and Friend, 1969) which were
used in Masataka et al. (2019)’s study. Research has found trait anxiety correlates positively
to state anxiety in situations of interpersonal threat (such as social situations), but not of
physical threat (Leal et al., 2017). This review often-found discrepancies whereby subjective
anxiety and physiological markers of anxiety did not concurrently decrease or increase. It
may be that the presentations of anxiety differ in different situations. These methodological

and conceptual differences can lead to limitations in implications from research.
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Participant characteristics.

There are issues with psychological research being conducted in western, educated,
industrialized, rich and democratic (WEIRD) societies (Henrich et al., 2010), with outcomes
and implications being largely biased towards these populations and significant under-
representation of the vast diversity of populations across the world. A large amount of the
included studies were conducted in Brazil, however, most of the included studies did not
disclose participant characteristics, such as ethnicity, religion or other cultural considerations.

Therefore, comments on this are restricted.

Variation in study design.

Nine studies used non-clinical populations. As noted by Arndt and de Wit (2017),
using ‘non-clinical’ participants - those who do not identify as experiencing regular anxiety
mood states — or a lack of anxiety inducing stimuli or context, may not be sufficient to detect
any anxiolytic effects of CBD.

More research is needed to evaluate the long-term effects of CBD. As Iffland and
Grotenhermen (2017) highlight, many human studies which are stated to be investigating
‘chronic’ CBD use, only last a few weeks. The longest period of CBD consumption evaluated
in this review was 12 weeks, but this was unusual. It is also important that future randomised
controlled studies are appropriately powered (Iffland & Grotenhermen, 2017). As can be seen
from the sample sizes summarised in Table 1, it is likely that the studies were only powered
to detect large or very large differences between groups. In this review, the study with the
most participants was Vela et al. (2021) with 129 participants which was powered (1-

beta=0.8) to detect standardized mean difference between groups of d=0.5.
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Risk of bias.

Some of the included studies used a ‘minimisation randomisation’ approach, which
involves matching groups on key indicators to reduce the chances of group imbalances on
prognostic factors (Saghaei, 2011). The RoB 2 guidance does not clearly state the
acceptability of this approach. This current review regarded this approach as generally
acceptable, provided other RoB 2 criteria were well rated. A systematic review of meta-
epidemiological studies found that intervention effect estimates may be exaggerated in trials
with inadequate/unclear sequence generation and allocation concealment and this tended to
be higher in studies using subjective, rather than objective, measurements (Page et al., 2016).
The studies within this systematic review tended to use subjective, state trait measurements of
anxiety, so may have been affected by this exaggerated estimated effect.

Most studies in this review were regarded as having ‘some concerns’, mostly due to
minimal or no information on statistical analysis plans, missing data and randomisation
sequences. The COCHRANE handbook (Lefebvre et al., 2022; section 4.6.3) states that
studies should not be excluded solely based on missing data, as it can increase selective

outcome reporting bias.

Review Limitations

Methodological limitations.

The database searches were conducted by one author only due to resource availability
and course constraints, which is not true to the systematic review process and may influence
researcher bias during the study selection process. In this systematic review, studies were
excluded when CBD contained more than 0.2% THC or other cannabinoid mixtures. It is
possible that several studies were excluded that may indicate potential therapeutic benefits of

other cannabinoid compounds which retain high CBD content.
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Studies were also excluded if other pharmacologically based anxiolytic treatments
were used within the study time frame. For example, a study found important data that
suggests CBD used as an adjunct to an anti-depressant in a younger sample, had anxiolytic
effects for 5 out of the 6 participants. The study was not included as the results did not
distinguish between under 18 and over 18-year-olds (Anderson et al., 2021). By excluding
studies like this, it becomes more difficult to examine the effects of CBD on health conditions
and populations where people are using other medications.

CBD is classed as a food product, not medication. This review excluded studies when
other medications were being used, however participants may have been using other ‘food
products’, complimentary therapies, and other treatments such as mindfulness and

meditation, that may be extraneous variables but these were rarely stated in the studies.

Risk of bias.

For the purposes of this publication, time and resource constraints meant that study authors
were not contacted for missing information or to clarify information, such as statistical
analysis plans. To ensure the risk of bias rating was not unfairly negatively rated from this
lack of information, ratings tended to be rated as ‘probably’ instead of ‘no information’. In
addition, the use of different risk of bias assessment tools used within this review, make the
analysis and outcomes less comparable and valid.

Bias due to missing results may have occurred in this report. This refers to how some
published studies may not disclose certain outcomes or statistical analysis if they are, for
example, undesirable or not statistically significant (Page, Higgins & Sterne, 2022; section
13.1) and therefore not included in subsequent reviews. This review aimed to minimise
publishing bias, by including non-randomised-control trials. Future reviews could further
minimise bias by including additional types of sources. Case series tend to be viewed as a

weak research design as they lack a control or comparator group (Moga et al., 2012) and
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hence receive higher risk of bias ratings. Nevertheless, they can offer important contributions

to understanding effects of treatments or interventions.

Review strengths

A systematic review has previously investigated the effects of cannabidiol on anxiety
(Blessing et al., 2015), however this included pre-clinical (animal) studies, in addition to
human studies. This current systematic review includes human only studies, focussing on
adults aged 18 over. This study also only included studies where CBD was the only
anxiolytic medication/treatment used at the time of the outcome measurement. Blessing et
al’s (2015) review retrieved studies up until January 2015, and since this time many relevant
papers have been published with an international surge in popularity of CBD as a ‘treatment’
and research into its effects. Blessing et al’s (2015) systematic review also did not clearly
describe or critically analyse the methodological designs of the included studies, nor state the

age of the participants, which this current review adds to.

Research recommendations

As described throughout this review, there is increasing evidence for higher dose
CBD products but minimal research into non-medicinal CBD products which are generally
accessible for the public (Freeman et al., 2019) and contain much lower doses of CBD than
those used in clinical trials. As suggested by White (2019), CBD use has been recommended
for many health issues for which it has not been studied or with limited evidence of
therapeutic effects. This is particularly needed in countries such as the UK, where
consumption is high, there is a lack of regulations and there are limitations to the
transferability of research in other countries. This difficulty in medical science for CBD

products remains similar to issues that the prescription of CBMPs faces.
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Other cannabinoids, such as cannabinol (CBN), cannabigerol (CBG) and
cannabichromene (CBC), are also receiving more interest and have potential beneficial

medical effects (Salami et al., 2020) and more research into these would be of value.

Future research.

Whilst completing the screening process and reviewing ClinicalTrials.gov
registrations, many prospective study protocols of interest that would likely meet the criteria

for this review were identified and some examples are compiled in Appendix 4.

Clinical implications

CBD is being consumed at very high levels, globally and for multiple health reasons.
Studies reveal that common reasons for CBD use are anxiety, problems sleeping, stress, and
general health and wellbeing, pain, depression, headaches/migraines and PTSD (Goodman et
al., 2020; Moltke & Hindocha, 2021). However, as discussed, the research regarding the
effects and efficacy are mixed and inconclusive. CBD is mostly sold as non-prescription and
seen as ‘low dose’, in comparison to clinical trials which use much higher doses of CBD
(McGregor et al., 2020). Research suggests that CBD can be helpful for anxiety, however this
can only be suggested for social-based anxiety and specific fear inducement. Longer-term
studies reveal more promising effects, which are not well captured within this review due to
the exclusion criteria. It is not clear how CBD may be helpful for more chronic and
generalised forms of anxiety, nor on other anxiety conditions, such as health anxiety,
obsessive compulsive disorder or post-traumatic stress disorder.

Trials and case reports have been completed amongst children and adolescents which
also indicate the therapeutic potential of CBD. (see Berger & Amminger 2020, for a summary
of two papers). A systematic review of CBD effects on mental health difficulties in younger

people would be helpful for clarity, particularly given the varying doses of CBD and often
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concurrent medications or therapies used. For example, Anderson et al’s (2021) research on
15-24-year-olds found that CBD could impact drug-drug interactions (DDIs).

There are also calls for stricter regulations around CBD products being sold,
particularly considering content analysis demonstrate CBD levels can differ to what the label

states (Liebling et al., 2022; Pavlovic et al., 2018).

Conclusion

This systematic review described 22 clinical studies investigating the effects of CBD
on anxiety with mixed and often conflicting results. Some studies demonstrate potential
beneficial effects on anxiety, in social-anxiety inducing situations and in response to specific
stress or fear inducement, following single and multiple-doses of CBD, and in both clinical
and non-clinical samples. Studies involving longer-term CBD treatment demonstrated more
promising effects on anxiety symptom improvement, yet there were less of these. However,
there were also many studies that suggest CBD is not effective at aiding anxiety, with both
single and multiple doses. Many of the studies demonstrated promising anxiolytic effects at
doses of 300 mg above, however some studies using lower doses also revealed potential
anxiolytic effects. Given such high levels of consumption, it is important to understand how
and why CBD is used and what the effects are, particularly when individuals are using
additional treatments, often for multiple health reasons. Research is needed to understand the
effects of this in the general population, in different countries, with different cultures and

healthcare settings, with diverse populations.
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Abstract

Background: In recent years, over-the-counter cannabidiol (CBD) has seen significant
increases in availability and demand in the United Kingdom (UK) and globally. Studies,
websites and companies claim a vast array of benefits from CBD use. Common reasons for
CBD use include anxiety, pain, sleeping problems and general wellbeing, amongst others.
However, it is less clear what factors influence CBD consumption over, or in addition to,
other treatments and remedies. The reported effects of low dose (over-the-counter) products
are also less clear, compared to high-dose products that are not available for general

purchase, which research often focusses on.

Method: Both CBD-users and non-CBD users completed an online survey from June to
December 2021, that asked about CBD consumption, previous treatments, attitudes towards
CBD and the healthcare and pharmaceutical industries. Expectancy attitudes of CBD
products, pre- and post-CBD use were also explored. Cross-sectional wellbeing measures and

demographic data were collated and compared across both groups.

Results: 309 participants completed the survey. CBD-users scored higher than non-CBD
users on psychological wellbeing and pain measures, and they also had higher rates of
cannabis use within the last 12 months. The common reasons for CBD use were anxiety
(25%), chronic pain (12%) sleeping problems (10%) and stress (9%). CBD users averaged
5.3 doses per day, during 26 weeks of the year and the most common type of product was oil.
Prevalent reported benefits were feeling calmer and more relaxed, relaxed muscles/tension,
sleep improvements and reduced pain and most participants did not experience side effects.
Higher CBD expectancy beliefs and prior hopelessness about other treatments, pre-CBD use,

was mildly positively correlated with perceived effectiveness post-use.
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Conclusions: Most CBD-users in this sample sought additional or alternative treatment for
predominantly mental health and wellbeing reasons. CBD consumers experience a variety of
benefits from low-dose CBD products and with minimal side effects. There may be a small
expectancy effect on the perceived effectiveness of CBD products, but this is expressed with
caution. Further research into understanding other potential factors that influence CBD use

and its perceived efficacy is needed.
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Introduction

Background

Cannabidiol (CBD) is the most cited and researched cannabinoid after delta-9-
tetrahydrocannabinol (THC). Cannabidiol is a psychoactive cannabinoid which, unlike THC,
does not produce an intoxicated state. CBD has been reported to have a variety of potential
therapeutic effects (e.g., Bonaccorso et al., 2019; Oberbarnscheidt & Miller, 2020)(e.g.,
Bonaccorso et al., 2019; Oberbarnscheidt & Miller, 2020). Over recent years, the CBD
industry has been booming globally. A recent report estimated United Kingdom (UK) CBD
sales in 2021 at £690m, which increased from £314m since 2019 (ACI, 2021). Forecasts of
the market in the United States of America (USA) reach $23.7 billion by 2023 (Brightfield
Group, 2019). Internet analysis of Australian searches of ‘CBD oil” found the top twenty
ranked websites claimed benefits of cannabis (not limited to CBD) for many mental health
and physical health problems, including post-traumatic stress disorder, eating disorders and

schizophrenia (Webb & Mansfield, 2021).

Global market, regulations and safety

In the UK, Epidyolex, a prescription CBD medicinal product was approved in 2018
for only three indications: tuberous sclerosis complex and two severe treatment-resistant
epilepsies (Lennox-Gastaut syndrome and Dravet syndrome) (NICE, 2019). In 2019, the
European Union (EU) and the UK (Food Standards Agency, 2020) classified CBD products
as ‘novel food” which must contain less than 0.2% THC to be legally sold (Commission
Regulation, 2000; White, 2019), and in the US, <0.3%. In Brazil, CBD products are
controlled substances, but some CBD medical products can be prescribed. In the UK, daily
maximum CBD consumption is not recommended above 70 mg a day (approximately 28

drops of 5% CBD) and CBD products are not advised for individuals who are pregnant,
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breastfeeding or taking medications (Food Standards Agency, 2020). In Europe, significant
differences have been found in the use, availability, and costs of plant-derived and synthetic

cannabinoids across countries (H&user et al., 2018).

Cannabinoids

Although this current paper does not focus on THC combinations, it is important to
note cannabis is being used globally for a variety of physical and mental health difficulties
(Hazekamp et al., 2013), often for conditions that pharmaceuticals may typically be

prescribed for (Stith et al., 2018).

Reasons for CBD use and patterns of consumption

Researchers have used surveys to explore CBD consumption patterns and reported
effects. A recent survey on (predominantly) UK residents found the most common reasons
for CBD use were anxiety, sleep problems, stress, and general health and wellbeing (Moltke
& Hindocha, 2021). That study also found women had higher odds of using CBD for anxiety,
whereas men had higher odds for using it post-exercise. Other surveys completed in the USA
and Canada have found most endorsed reasons for CBD use are pain, anxiety, depression,
headaches/migraines, problems sleeping and PTSD (Goodman et al., 2020) and in young
adults: stress relief, relaxation, sleep improvement, and pain relief (Wheeler et al., 2020).
Corroon and Phillips (2018) found CBD was used more frequently for medical conditions
and in contrast, THC-dominant cannabis for recreational reasons.

Searches online, bring up a plethora of websites selling CBD and articles discussing

many potential benefits from it, see Figure 1 as an example.
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Figure 1

An image sourced from an online search of ‘CBD benefits’

What is the evidence for the effectiveness of CBD?

Anxiety, mood, sleep and pain.

Evidence from controlled trials suggests CBD, at relatively large doses, has important
medical and psychiatric value. Systematic reviews have found some efficacy of CBD for
anxiety and/or stress, as an adjunctive treatment (Sharpe et al., 2020), or alternative treatment
(Skelley et al., 2020), as well as for panic disorder (Soares & Campos, 2017). Systematic
reviews have found mixed and inconclusive findings of the effects of CBD on sleep (Gates et
al., 2014; Suraev et al., 2020), and often poor methodology is noted, such as lacking
statistical control for confounding factors. Non-controlled studies also provide evidence of
the effects of CBD. For example, clinic audits report effectiveness for overall symptoms for
non-cancer chronic pain, anxiety and depression (Gulbransen et al., 2020) and pain,
insomnia, anxiety, depression and ‘overall function’ (Roth et al., 2019). A study using app
data from individuals, using CBD and/or medicinal cannabis showed higher concentrations of
CBD and higher doses predicted larger reductions in obsessive compulsions (Mauzay,

LaFrance and Cuttler, 2021). Recent studies have also demonstrated that CBD could have
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significant impacts on the experience of stress in frontline health workers (Crippa et al.,
2021).

Studies of individuals with fibromyalgia show that high doses of cannabidiol are
being used as a substitute for other pain-relieving medications such as opiates and

demonstrate improvements in health and pain from CBD (Boehnke et al., 2021).

Other benefits.

CBD has also reported beneficial effects for alleviating psychosis reactions (Leweke
etal., 2012; McGuire et al., 2018). There is concern about the effects of THC on psychosis
reactions, but it is thought the counterbalancing effect of CBD can aid with such reactions
(Freeman et al., 2019). Daily treatment of 300mg CBD has shown improvements in the
quality of life for people with Parkinson’s disease (Chagas et al., 2014). CBD has also shown
promising effects in the treatment of drug use disorders, including for cravings and cue-based
anxiety for recovering heroin addiction (Hurd et al., 2019) and cannabis use disorder
(Freeman et al., 2020). Single dose 800 mg CBD was found to aid tobacco craving or
withdrawal (Hindocha et al., 2018).

However, systematic reviews have not come to firm conclusions about the benefits of
CBD products, with some highlighting contradictory and inconclusive results (Black et al.,

2019; Bonaccorso et al., 2019; Rong et al., 2017).

Disadvantages of CBD

A thorough review of the safety and side effects of CBD summarised the overall
safety and high tolerability of CBD, including at high doses and longer-term use
(Bergamaschi et al., 2011). Commonly reported side effects are tiredness, diarrhoea, and

changes of appetite/weight (Iffland & Grotenhermen, 2017).
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CBD expectancy

Researchers have also discussed the likelihood of a ‘larger than normal’ placebo
effect for cannabis products (Shannon et al., 2019). The placebo effect, or meaning response,
refers to improvements from a non-active treatment, often from an expectancy that the
product will be helpful (Gertsh, 2018). The placebo effect has been observed in treatments for
a variety of difficulties, including anxiety, depression, pain and insomnia (Colloca et al.,
2013).

Correlations have been found between positive expectancies and perceived efficacy
with cannabis use (Loflin et al., 2017; Winiger et al., 2020). However, expectancy effects
have rarely been studied with CBD. A recent randomised crossover study investigated the
impact of prior beliefs about CBD, using a CBD placebo (Spinella et al., 2021). The study
found an expectancy effect. Following a CBD-expectancy condition, sedation significantly
increased, as did biological markers of stress (heart rate variability; HRV). Participants with
higher CBD expectancy beliefs, experienced lower levels of anxiety in the CBD-expectancy
conditions, and higher levels of anxiety in the CBD-free expectancy condition. In contrast,
individuals with lower expectancy beliefs tended to experience less differences in anxiety in
the two conditions. This study has its limitations: a non-clinical sample tested in an artificial

setting and the possibility of participant demand responses.

Attitudes towards CBD

A survey by Wheeler et al. (2020) with US college students found more than half of
CBD-users and non-users were unsure if CBD use would result in a failed drug test and
further, CBD-users had significantly higher agreement with the statement that CBD does not
have an accepted medical use. CBD users were 4.5 times more likely than non-users to have

friends or family that use CBD products. Amongst a sample of people with cancer, the most
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common reasons for not using CBD included a lack of knowledge and medical

recommendations (Butler et al., 2021).

Alternative treatments

There is a clear perceived therapeutic effect of CBD products amongst a sub-set of the
population, however, it remains largely unclear as to why CBD products are preferred to
other pharmaceutical products, as described above. CBD is often classed within the
‘complementary and alternative medicines’ or therapies but there are vast differences
between these (Trkulja & Bari¢, 2020). To date, there is limited research or understanding as

to what factors may influence a person to use ‘alternative’ treatments, including CBD.

Covid-19

With the recent Covid-19 pandemic, there have been claims of CBD’s efficacy in
treating or preventing Covid-19 despite a lack of credible evidence for these claims (Khalsa
etal., 2021). The US Food and Drug Administration issued Warning Letters to companies
with ‘fraudulent’ claims and to companies advertising CBD, for treating Covid-19
(Bramstedt, 2021). There is limited research that explores treatment seeking behaviour or

attitude changes since the Covid-19 pandemic.

The current study

There has been a surge in the availability of over-the-counter CBD products in the
UK, however, most research on the direct effects of CBD are on ‘pure, pharmaceutical grade
CBD’ at relatively high doses. Research is needed on the effects of low-dose, non-medicinal

products which are being widely sold and consumed (Chesney et al., 2020). Questions remain
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as to why CBD has increased in popularity so significantly and what factors influence an
individual’s decision to use CBD, in comparison to other treatments.

The main aims of this research are to explore:

e Patterns of current consumption of CBD-products in the UK, including dose, types

and sourcing methods used.

e Factors that may influence CBD use, compared to non-CBD users.

e How attitudes to CBD-products differ between CBD-users and non-CBD users.

e How are perceived expectancy and belief of effectiveness of CBD related to perceived

benefits and harms.

e How attitudes towards CBD and other treatments may have changed since the Covid-

19 pandemic and how this compares to non-CBD users.

As there is limited research, it is difficult to hypothesise individual reasons for taking
CBD (beyond the primary health problem), such as treatment expectancy, hopelessness, or
attitudes towards treatments. Therefore, this research is exploratory and minimal hypotheses
are drawn out. However, it is hypothesised that CBD users are more likely than non-users to
have positive attitudes to CBD, higher beliefs in its efficacy and greater preferences towards

more ‘natural products’ rather than pharmaceuticals.

Method
Design and Participants
A between-groups design was used, with two participant groups: CBD-users (any lifetime
use) and CBD non-users. Participants were a self-selected, convenience sample and the study
was advertised on social media platforms and by email, with snowball sampling using
personal and professional connections. CBD, drug science and health-related forums were

identified with the aim of advertisement towards people who were likely to have used CBD
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and these efforts were increased when participant numbers were lower in the CBD group,
compared to the non-CBD group. The inclusion criteria for participants required a minimum
age of 18, the UK as their main country of residence and to have heard of CBD. The study
aimed to understand the impact of available treatments in the UK only, as guidelines,

regulations, and products differ in other countries.

Ethics

Ethical approval was granted by UCL Research Ethics Committee (REC), Project ID:
19641/001 (Appendix 5). Data was collected anonymously, however participants had the
voluntary option of adding their email address to enter a prize draw for retail vouchers. Email
addresses were stored separately from the anonymised data and were deleted once the prize
draw was complete. Participants could stop completion at any time. The participant

information sheet and consent form are detailed in Appendix 6 and 7.

The survey

Participants completed a cross-sectional online survey, hosted on the platform
Qualtrics, consisting of approximately 60 to 81 questions, which included the questionnaires).
The number of questions varied depending on the participant group and some questions were
optional. The survey was split into nine sections. Key questions and measures are detailed in
Table 1. The full questionnaire is available in Appendix 8. Participants completed the survey
from June to November 2021.

The survey included validated psychological measures: The Depression, Anxiety and
Stress Scales (DASS-21; Lovibond & Lovibond, 1995), The Insomnia Severity Index (ISI;
Bastien, Vallieres & Morin, 2001) to assess sleeping problems, specifically insomnia, and

The Brief Pain Inventory (BPI; Cleeland, 2009) to understand pain severity and interference.
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Questions were removed from the BPI that are not validated or necessary for subscale score

calculations.

Data analysis

The data was analysed using IBM SPSS Statistics for Windows, Version 27.0.
Descriptive statistics were used for demographic data, reasons for treatment use, benefits, and
side effects. Comparisons of the two groups were carried out using independent t-tests or
Mann-Whitney U tests as appropriate, for demographic data, psychological/wellbeing
questionnaires, cannabis use, attitudes to CBD, and attitude to treatment since the Covid-19
pandemic. The questions regarding attitudes about CBD, treatment beliefs and attitudes to
healthcare since Covid-19, all asked participants to rate their agreement to the statements and
used a 5-point Likert Scale, ranging from -2 (strongly disagree), to 2 (strongly agree). All
comparisons and analyses were conducted in an explorative fashion, as minimal hypotheses
were drawn out due to the novel nature of the research.

To explore the relationship between perceived expectancy and belief of the
effectiveness of CBD/treatments to their perceived impacts (perceived effectiveness, benefits
and side effects), Spearman’s Rho correlational analysis was conducted. To explore the
nature of significant correlations, scatterplots were examined. One-tailed Spearman’s Rho
correlations were conducted, predicting CBD users would have positive correlations between
prior belief that CBD could help their problem (pre-belief), prior hopelessness about
previously tried medications/treatments and post-use perceived effectiveness of CBD. There
were predicted positive correlations between prior beliefs that CBD could help the problem

and post-use perceived effectiveness with perceived benefits and side effects.
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Logistic regression models were used in an exploratory manner to examine the effects
of various factors on the likelihood of using CBD. Three different models were complete, to
not have an excessive number of factors in one model at a time.

Several variables were not normally distributed, so non-parametric tests were mostly
used, including when variables included Likert Scale response options. The scoring of 3 for ‘I
don’t know’ in Likert Scales were not included in the comparison analysis. Data was not
transformed. Statistical significance was assessed using a cut-off 0=0.05. Where degrees of
freedom are non-integer values, this reflects the assumption of equal variance was not met,

and corrected t value and p values were reported.
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Table 1

Online survey sections, variables and example questions

Survey section

Topics covered

Measures / questions

1. Demographics

2. Psychological measures and
health history

3. Attitudes about CBD

4. CBD consumption decider
question

5. Indications for using
treatments/medication in the
last year

Age, gender, ethnicity, education, area of
residence

Depression, stress, anxiety

Insomnia

Pain (severity and interference)

Health history

Regulation of CBD

Trust of the pharmaceutical industry
CBD safety

CBD effectiveness

CBD potency

Perception of CBD’s natural tendency

CBD acceptability

‘What types of treatment used (both groups) and

indications for CBD use (CBD-users only)

The Depression, Anxiety and Stress Scales (DASS-21; Lovibond & Lovibond, 1995)
The Insomnia Severity Index (ISI; Bastien, Valliéres & Morin, 2001)
The Brief Pain Inventory (BPI; Cleeland, 2009)**

‘Have you experienced any of the following conditions in the last 12 months?’

1. I'would only take CBD-products if they were regulated
2. I trust the pharmaceutical industry

3. I think CBD products are safe

4. I think CBD products are effective

3. I think CBD products have enough CBD levels in them
6. I think CBD products are more natural

7. Scores from statements 3-6 were combined

‘Have you ever used cannabidiol (CBD) products before?’
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Table 1 continued

Note: **Questions were removed from the BPI that are not validated or necessary for subscale score calculations.

Survey section Topics covered

6. Product consumption Frequency, consumption change in the last year
(both groups) and CBD dosing, type, source of
purchase, expenditure (CBD group only)

7. Treatment beliefs Pre-belief

Post-belief

Pre-hopelessness

Post-hopelessness

‘Pre-hopefulness’
‘Post-hopefulness’
8. Perceived effectiveness and

impacts of products

9. Attitudes towards healthcare

since Covid-19
Post-covid natural preference
Post-covid prescription preference

Post-covid pharmaceutical tendency

Measures / questions

1. Before I started using CBD or the treatment/remedy/medication, I believed it could
help my problem

2. Since or after using CBD or the treatment/remedy/medication, I believe it has helped
my problem

3. Before using CBD or the treatment/remedy/medication, I was feeling hopeless about
previous treatments/medications

4. Since or after using CBD or the treatment/remedy/medication, I am/was feeling
hopeless about future treatments/medications

5. Scores from statement I and 3 were combined
6. Scores from statement 2 and 4 were combined
‘How much do you agree with the following statement: CBD products have been or were

effective in helping me with my main problem’

‘Please answer the following questions, thinking about whether your attitudes to
medications or remedies have changed during the Covid-19 pandemic, i.e., since March
2020.°

1. I am more likely to use herbal or natural remedies or alternative therapies

2. I am more likely to take prescribed medications

3. I am more sceptical of the pharmaceutical industry
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Results

In total, 341 participants began the survey, and 309 participants completed the survey to
the main dependent variable ‘CBD decider’ question, with 132 participants in the CBD-user
group and 177 participants in the non-user group. The results are reported for the 309
completers, however, there was some missing data which is reflected in the statistical analysis

and/or in the reported degrees of freedom.

DEMOGRAPHICS

The two groups were largely well matched in demographics (Table 2). In total, 71.2% of
participants identified as women, 28.2% as men and 0.6% as non-binary. For both groups, the
most prevalent ethnicity was ‘White’. Only education comparisons reached a statistically
significant difference, x2 (2, n = 263) = 6.71, p = .035, when comparing Key Stage 4 education,
Undergraduate and Postgraduate level of education. Of the non-CBD users, 79% (n=132) had
higher education levels (NVQ4 or above) compared to 68.9% (n=84) of CBD users. The most
common educational level was Postgraduate degree/qualification. For both groups, the most

common area of residence was in a large town/city.
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Table 2

Demographics descriptive data and group comparison statistical analysis

CED group Non-user Total
group
(n=131) (n=175) (n=30T7) df U P
Age n years (SD; range) 307 (15.5; 300014.1; 308 (14.7; 116445 902
18-87T) 20 - 82) 18-87)
(n=132) (n=17T) (n=309) df ¥ P
n (%) n (%) n (%)
Gender 1 (7=307) 22 637
Women 93 (72) 125 (70.6) 220(71.25)
Men 33 (26.3) 32(29.4) 87 (258.2)
Non-binary® 2(0.8) 0 2(0.6)
Ethnicity? 2(=309) 1.14 93
Asian, Asian British, Pakistani, Chinese 5(3.8) g(4.3) 13(4.2)
Black, Afvican Caribbean or Black 1(0.8) 1(0.6) 2{0.6)
British, Arab
Mixed or Multiple ethnic groups* 4(3) 4(2.3) 8 (2.6)
‘Other” ethnic group? 4(3) 4(2.3) 8 (2.6)
Prefer not to choose/state 3(2.3) 2(1.1} 3(l.6)
White 115 (87.1) 158 (89.3) 273 (88.3)
Education level® 2(»=263) 6.71 03s*
Primary school
Secondary school - key stage 3 4(1.3) 1(0.3) 3(1.6)
GCSE /A Level /GNVQs /NVQs 1-3key 27 (3.7) 31010 3E(12.8)
stage 4
Sub-degree A NV(Q4 T(2.3) 4(1.3) 11(3.6)
Undergraduate degree 27(8.7) 66 (21.4) 93 (30.1)
Postgraduate degree / qualification 30 (18.) 62 (20.1) 112 (36.2)
Doctorate 2(2.6) 3(1) 11(3.6)
Prefer not to say T(2.3) 31 10(3.2)
Other 2(0.8) 6(1.9) 8(2.6)
None 0 1(0.3) 1




Table 2 continued

CBD Non-user Total

group group

(n=132) @=175) (=307) df U p

2 404 133

Area of residence (m=307)
Large town/city 59(19.1) 99(32)  158(5L.1)
Small to mid-sized town 38(12.3) 47(152)  85(27.5)
Rural/ countryside 33(10.7) 31 (10) 64 (20.7)
Prefer not to say” 2(08) 0 2(0.6)

Note. @ removed for this analysis as n=2 violated the minimum expected cell frequency

assumption.

b Pearson’s Chi Squared test analysis complete for ethnicity categories Asian/Asian British,
Pakistani/Chinese, and White. The other ethnicity categories were removed for this analysis as

they did not meet the cell minimum expectancy count.

includes: Mixed Chinese/White, Mixed White/Asian, Mixed White and Black Caribbean

dincludes: Arab, English traveller (Gypsy Roma), Jewish, White Other

®Pearson’s Chi Squared test analysis complete for education categories: Key Stage 4 education,
Undergraduate and Postgraduate level of education. The other education categories were

removed for this analysis as they did not meet the cell minimum expectancy count.

fremoved for this analysis as n=2 violated the minimum expected cell frequency assumption

“Significant at p <.05
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PSYCHOLOGICAL AND HEALTH OUTCOMES

Independent sample t-tests compared the two user groups on the depression, anxiety,
stress, insomnia, and pain questionnaires. There were statistically significant differences between
the two user groups on all measures, with higher mean scores in the CBD-user group (Table 3),
which indicates higher levels of depression, anxiety, stress, insomnia, and pain within the CBD
sample. In terms of clinical outcomes, the non-user group were largely scoring in the ‘normal’

range and the CBD users in the ‘mild’ range.

CANNABIS USE

CBD use was associated with cannabis use. A chi-squared test revealed x? (2, n=309) =
57.29, p <.001. As can be seen in Table 4, non-CBD users appear more likely to have never used
or not used cannabis in the past 12 months (159 out of 177; 89.8%), whereas CBD users were

more likely to have ever used or used cannabis in the past 12 months (75%).

CBD CONSUMPTION BY CBD USERS

The average days CBD products were consumed in the last year was 185.3 days, with an
average daily dose of 5.3 mg. The mean estimated monthly spend on CBD products was £83.85,
although the mode was £0, which suggests people are most likely to buy products less than
monthly. The most common place to purchase CBD products was from health shops (such as
Holland & Barrett): 22% (n=29). The second most common was online (open web): 13.1%
(n=17). No one purchased CBD products from a pharmacy, a prescriber or online (darknet).

Participants chose all the CBD products they had used in the last 12 months (multiple
choice) and the most common was oil for oral use and this remained the most preferred option
(Table 5).
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Table 3

Psychological and CBD user group Non-CBD user group
health assessment
(n=132) (n=177) df t P
Mean SD Mean score Mean SD Mean score
interpretation
interpretation
Depression 6.12 5.43 ‘Mild’ 3.81 4.16  ‘Normal’ 307 4.07 <.001**
(DASS-21)
Anxiety 4.05 4.12 ‘Mild’ 2.66 29 ‘Normal’ 307 3.28 001#*
(DASS-21)
Stress 7.11 4.87 ‘Normal’ 5.28 3.75 ‘Normal’ 307 3.58 <,00 ] **
(DASS-21)
Insomnia 10.08 6.64 ‘Subthreshold 8.31 5.62  ‘Subthreshold 307 2.48 014%*
insomnia’ insomnia’
(IS1)
Pain severity 8.9 8.69 n/a 523 6.09 n/a 307 4.15 <.001**
(BPI)
Pain interference 16.12 19.56 n/a 8.62 13.14 n/a 307 3.81 <,001%*

(BPT)

Comparison of psychological assessments’ scores and independent t-1ests

Note. The maximum score for the depression, anxiety and stress scores, individually, is 21. The

maximum score for the insomnia measure is 28. The maximum score for pain severity is 40 and

70 for pain interference.

All tests revealed the assumption of homogeneity of variance was violated, so the t-value was

reported from the ‘equal variances not assumed’ row.

*= significant at p<.05
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**= significant at p<.01
Most respondents (42.4%) said their CBD consumption had not changed in the last year
and 25% of participants stopped using CBD, in the last year. For some participants, CBD

consumption had increased (18.9%), whilst 12.2% had decreased their CBD consumption (see

Figure 2).
Table 4
Cannabis use CEBD users Non-CBD users Total
(n=132) (n=177) (n = 309)
n (%) n (%) n (%)
Used in the last 12 months 63 (47.7) 18 (10.2) 81(26.2)
Used before, but not in the last 12 months 36(27.3) 65 (36.7) 101 (32.6)
Never used before 33(25) 94 (53.1) 127 (41.1)

Cannabis use descriptive statistics

Table 5

CBD-user types of CBD products used and most used products

Type of CBD product Type of CBD products used in the last year  Most used type of CBD

(n=130) product
(210 responses, multiple choice) (n=130)
n (%)
n (%)
Oil for vaping 17 (8.1) 7 (3.4)
Oil for oral use 70(33.3) 57 (43.8)
Oil for topical use 20 (9.5) 11 (8.5)
Capsules 23(11) 11 (8.5)
Edibles (food/drink) 29(13.8) 14 (10.8)
Spray 10 (4.8) 6 (4.6)
Flower 17 (8.1) 8§ (6.1)
Other 13 (6.2) 5 (3.8)
None 11 (5.2) 11 (8.5)

89



Figure 2

Change in CBD use in the last 12 months for the CBD-user group
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REASONS FOR TREATMENT USE

Most CBD users 84.3% (n=107) had not had a medical professional recommend CBD
products to them, whereas 13.4% (n=17) had.

The most common reasons for CBD consumers to use CBD was for stress (n=62, 11.9%)
followed by anxiety (n=56, 10.75%), general wellbeing (n=48, 9.21%) and sleeping problems
(n=45, 8.64%). In comparison, the most common reasons for non-CBD users to seek treatment
was occasional pain (n=77, 15.52%), anxiety (n=50, 10.1%), stress (n=47, 9.48%) and low mood

n=36, 7.26%). Thirty-two people (6.45%) selected ‘none’ (see Figure 3).
( , ) y-two people ( ) ( gure 3)
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When CBD users were asked to select the most common problem that they used CBD
for, a quarter (n=29, 25%) selected anxiety. This was followed by chronic pain (12.1%, n=14),
sleeping problems (10.3%, n=12) and stress (8.6%, n=10). In comparison, non-users’ most
common problems for seeking treatment were occasional pain (n=34, 23.6%), low mood (n=16,

11.1%) and anxiety (n=14, 9.7%) (see Figure 4 for all responses).

ALTERNATIVE TREATMENTS

CBD users were asked if they had used any other medications, treatments, or remedies
for their main problem, in the last 12 months. The most used treatment was mindfulness (n=40,
11.3%), followed by healthy eating (n=34, 9.6%) and meditation (n=33, 9.3%). Shop-bought
pain relief was the fourth most used treatment (n=27, 7.61%), followed by yoga (n=26, 7.3%)
and prescribed pain relief (n=25, 7%). Other remedies used (n=1), respectively, were
aromatherapy, psychological therapy and reflexology (see Figure 5).

Non-CBD users were asked the same question (multiple-choice; Figure 5), and the
common treatments for the main selected problem were shop-bought pain relief (n=65, 14.3%),
followed by healthy eating (n=59, 13%), mindfulness (n=40, 8.8%) and yoga (n=37, 8.1%).
When selecting the most used treatment (see Figure 6), shop-bought pain relief remained most
used (n=33, 25%), followed by anti-depressant medication (n=19, 14.4%), ‘other’ (n=16, 12.1%)

and healthy eating (n=13, 9.8%).
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Figure 3

CBD-users’ and non-users’ problems that CBD or other treatments were used for
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Figure 4

CBD-users’ and non-users’ most common problem that CBD or other treatments were used for

40

35

30

25

= 20
15

10

5

0

UONEHUAIUOD ISBIUL O],
TOIJEXE[21 10,]

JHL/SHEUUED [ETOTIER.I221 JO §8)2a]]2 U2852] O,
SIOETIED [EQIpall JO 5jo2])= Uassa] O],

AUON

RO

SISPIOSIP JUSTUDAOTA]

woJpuds s 22mo ]
SUOHIPTIOD WS

UOT)EUIUEJU]

suwpqoad ymor

SHUIY

suqoid [epe[aysonasny
s, LOSUIIE J

2seas1(] S,uopSurunE]

2SBISI(] S, IWIDE[Y

120Ue))

BUMEI],

BISTEN]

s1S0IR[2S S[dnmyy

Asdapdg

staqoad [eunsajuronsen)
SUOT}ORT XI[-SISOUAAS

UORIPPY

ansne,J

sua[qoad Suidos[g

med omong)

uted [euoisean)

Buraq[am [BISUSL)

pootr Mo

88205

Koy

Health problem

(n=144)

(n=116)

B CBD-users ®mNon-users

93

Note. Non-users were not provided the option of the last four responses.



Figure 5

CBD-users’ and non-users’ treatments that were used for the main selected problem
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Figure 6

Non-CBD users’ most used treatment for their main selected problem
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THE EXPERIENCE OF USING CBD

CBD benefits and side effects.

The most common benefits observed from using CBD products were ‘feeling more calm
and relaxed’ (n=52), ‘less pain’ (n=42), ‘relaxed muscles and/or less tension’ (n=40) and
‘improved sleep (n=40). See Figure 7.

The most common CBD side effect was ‘none’, with 101 out of 126 reporting this. After
this, the most common side effects reported were a dry mouth (n=7) and fatigue (n=5). Five

people scored ‘other’ resulting in five different responses. See Figure 8.

ATTITUDES TO CBD

The majority (45.5%; n=60) of CBD users said they would discontinue the product if
they found out their main CBD preparation contained significantly different amounts of CBD
than advertised, whereas 18.2% (n=24) would not stop using the product and 34.8% (n=46) were

not sure what they would do.

Differences between CBD users and non-users on the attitudes to CBD.

To identify any differences between the two user groups and their attitudes to CBD
products, independent sample t-tests were conducted for those who selected an agreement rating
(see Table 6). These variables are formed of ordinal data, 5-point Likert Scales, however t-tests
were still used as studies have found similar power and Type 1 error rates amongst t-tests and

Mann-Whitney-Wilcoxon tests (de Winter & Dodou, 2010).

96



Figure 7

CBD-users’ reported benefits
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Figure 8

CBD-users’ reported side effects
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Table 6

T-test results of group comparisons between attitudes to CBD products

Variable and description CBD user group Non-CBD user group

dar t P
Mean SD Mean score Mean SD Mean score
interpretation interpretation

1. CBD regulated - Attitudes to CBD 0.24 0.09 Neither agree nor disagree 1.12 Neither agree nor disagree  228.4 -3.09 -002*
needing to be regulated - somewhat agree

0.073
2. Pharmaceutical trust - Trust of the -0.35 1.33 Somewhat disagree Neither agree nor disagree  255.1 -4.07 <.001*
pharmaceutical industry

0.025 1.18
3. CBD safe - Perception of the safety 1.54 0.75 Somewhat agree 0.072 0.91 Neither agree nor disagree  260.5 8.04 <.001*
of CBD products
4. CBD effective - The perception of the 1.08 1.02 Somewhat agree Neither agree nor disagree 248 4.14 <.001*
effectiveness of CBD

0.58 0.87
5. CBD enough - The perception that -0.04 1.16 Neither agree nor disagree  -0.01 0.85 Neither agree nor disagree  201.6 -17 .86
CBD has enough potency - Somewhat agree
6. CBD natural - CBD is natural 1.02 1 Somewhat agree 0.43 0.95 Neither agree nor disagree 262 4.92 <.001*
7. CBD acceptability 149 3.67 n/a 9.48 5.66 n/a 301.6 10.21 <.001*

Note. The Likert Scale ranged from -2 (strongly disagree) to 2 (strongly agree), with 0 reflecting ‘neither agree nor disagree’.
*=significant at p<.01
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Comparing attitudes about CBD needing to be regulated between both groups, there
was a significant difference in scores with non-CBD users having an overall higher score to
the statement. This suggests that CBD-users are less inclined than non-users to think that
CBD products need to be regulated.

There was a significant difference in scores for trust of the pharmaceutical industry,
with CBD-users more often disagreeing with the statement and non-CBD users more often
agreeing with the statement. This suggests that CBD-users are less likely to be trusting of the
pharmaceutical industry than non-CBD users.

When comparing perceptions regarding the safety of CBD products, there was a
significant difference in scores with CBD users having a higher agreement with the statement
‘I think CBD products are safe’ than non-users.

Comparing agreement to the statement ‘I think CBD-products are effective’, there
was a significant difference in scores and CBD-users on average had higher agreement scores
to the statement, suggesting stronger perceptions of CBD’s efficacy than non-users.

There was no significant difference in scores on perception of CBD having enough
potency.

With regards to the perception of CBD being more natural, there was a significant
difference in scores with CBD-users tending to have a higher agreement score to the
statement. This suggests CBD-users are more likely to view CBD as a natural product, more
than non-users.

Overall, apart from the perception of CBD products being more ‘natural’, both groups
had similar agreement direction (e.g., agree or disagree) on the statements of CBD
acceptability. There was a significant difference in scores for overall views of acceptability of
CBD products for CBD users (M = 14.9, SD = 3.67) and non-CBD users (M =9.48, SD =

5.66); t (301.6) = 10.21, p <.001, with CBD users scoring more highly than non-CBD users
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on the overall acceptability questions. This suggests that CBD users perceive CBD more
favourably (safe, effective, containing enough CBD levels and more natural) than non-CBD

users.

Qualitative responses from participants.

Additional comments about the CBD acceptability questions were gathered for both
user groups (see Appendix 9 for examples). Several people commented how they believed
more research is needed and more regulation on CBD products. Distrust and frustration were
described regarding a lack of regulation impacting the availability of products, a lack of trust
of what is being sold and the impact on the industry becoming a ‘fad’. There were also
comments from people explaining how helpful CBD has been for some ailments and for
quality of life.

Participants were asked ‘What reason(s) influence you taking CBD, rather than other
medications, treatments or remedies?’. The most common responses were regarding CBD
products being more natural, non-chemical and having lower risks and/or side effects than
other medications, such as pain relief. Others commented on it being accessible, not being on

medical records and it was recommended to them.

PERCEIVED EFFECTIVENESS

A variable was created to combine the users and non-users perceived effectiveness of
the treatment (CBD or the main treatment).

A one-way ANOVA was completed and reveals that the non-user group’s mean score
(1.04) of perceived effectiveness was significantly higher than CBD-users (.62) f = 8.24,
p=.004. In response to the agreement rating to the following statement: “CBD
products/chosen treatment have been or were effective in helping me with my main

problem”, a score of 0 represents ‘neutral’ and 1 represents ‘agree a bit’.
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The relationships between perceived expectancy of products and the impacts.

The relationship between CBD users’ prior beliefs and hope about treatment,
with perceived effectiveness.

A Spearman’s Rho correlation (one-tailed) was conducted to examine the relationship
between CBD users' prior belief that CBD could help their problem, prior hopelessness about
previously tried medications/treatments, and post-use perceived effectiveness of CBD. One
score was missing for the perceived effectiveness question. Prior belief about CBD was
significantly, mildly positively associated with perceived effectiveness p(124) = .24, p =
.004, and prior hopelessness about other treatments used, was also significantly, mildly
positively associated with perceived effectiveness p(124) = .16, p=.033. Previous
hopelessness was significantly, mildly, positively associated with prior belief about CBD
products p(125) = .21, p=.009. These findings indicate that the higher belief in CBD products
before taking them that someone has and the more hopeless they feel about previously tried
treatments, then the more they may view CBD as being effective, after using the CBD
product. The more hopeless someone feels about previously tried treatments was also related
to their prior belief in CBD products, or vice versa. Regardless of the p-value, these

correlations are very small, with generally negligible associations between the variables.

The relationship between CBD users’ prior beliefs and perceived effectiveness,
with perceived benefits and side effects.

As hypothesised, there was a significant, strong, positive linear relationship between
the perceived effectiveness of CBD after use, with the total amount of benefits observed
p(124) = .63, p = .000.

For the CBD user group, there was not a linear relationship between the pre-belief of

the CBD and the total amount of benefits or side effects. There also was not a linear
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relationship between the total amount of benefits and the total amount of side effects noticed,
suggesting there is not a correlation between the two - a negative correlation was
hypothesised.

Correlation analysis was not conducted on these variables using the non-CBD user
groups, as this group includes data on a wide group of treatments/medications and the n-

values would be small when the categories of treatments were broken down.

FACTORS PREDICTING CBD USE

Model 1.

A logistic regression model was used to assess the effects of gender, age, cannabis
use, CBD acceptability attitudes, the number of health problems in the last year, and the
number of treatments previously used over a year ago, on the likelihood of CBD use, with all
independent variables held constant. The model was statistically significant when compared
to the null model (x3(7) = 130.804, p<.001), explained 47% of the variance of CBD use, and
correctly predicted 78.4% of cases. Age (p=.277), gender (p=.442), and the number of health
problems in the last year (p=.219) were not statistically significant, but cannabis use
(p<.001), CBD acceptability attitudes (p<.001) and the total previous treatment in the
previous year (p=.016) were. An increase of 1 in CBD acceptability attitude, leads to an
increase in the odds of CBD use (OR 1.284 [95% CI 1.19 - 1.39]).

Those who used cannabis use in the last year were .62 more likely to have used CBD,
whereas those who had used CBD over a year ago were 3.671 times more likely, in
comparison to those who had never used cannabis before. An increase in 1 of the number of
treatments previously used (over 1 year ago), increased the odds of CBD use (OR 1.184 [95%
Cl 1.03 - 1.17]). Females were .771 times more likely to have used CBD, in comparison to

males.
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Model 2.

A logistic regression model was used to assess the effects of scores on the depression,
anxiety, stress, pain, and insomnia scales, on the likelihood of CBD use, with all independent
variables held constant. The model was statistically significant when compared to the null
model (x3(6) = 27.691, p<.001), explained only 12% of the variance of CBD use, and
correctly predicted 64.4% of cases. Only pain severity was a significant predictor of CBD use
(p=.045), and depression (p=.230), anxiety (p=.721), stress (p=.414), insomnia (p=.368), and
pain interference (p=.814) were not statistically significant predictors. An increase of 1 in

pain severity, leads to an increase in the odds of CBD use (OR 1.054 [95% CI 1.00 - 1.11]).

Model 3.

Another logistic regression model was used to assess the effects of scores on trust of
the pharmaceutical industry and hopeless of treatments prior to using treatment in the last
year, on the likelihood of CBD use, with all independent variables held constant. The two
variables were re-coded from a Likert scale of -2 to 2, to a 0-5 scale, with a higher score
suggesting higher agreement to the statements. The pharmaceutical trust variable was not
included in the overall CBD acceptability variable. The model was statistically significant
when compared to the null model (x3(2) = 16.094, p<.001), explained only 8% of the
variance of CBD use, and correctly predicted 62.5% of cases. Both trust of the
pharmaceutical industry (p=.003) and pre-treatment hopelessness were statistically
significant (p=.044). An increase of 1 (from a scale of 0 - 5) in trust of the pharmaceutical
industry, leads to a decrease in the odds of CBD use (OR .733 [95% CI .599 - .897]). An
increase of 1 in the hopelessness of previous treatments agreement rating (from a scale of O -

5), leads to an increase in the odds of CBD use (OR 1.238 [95% CI 1.006 - .1.525).
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ATTITUDE CHANGE SINCE COVID-19

All participants were asked three questions regarding their preferences or tendencies
about healthcare treatment or remedies (Table 7). Mann-Whitney tests were conducted to
compare the two user groups on their ratings. When comparing post-covid natural
preferences, there was a statistically significant difference (U = 8660.5, p = .003). The CBD
group had a higher average mean of .37 compared to the non-CBD group of -.05 but had
equal medians. The CBD group were more likely to slightly agree with the statement and the
non-CBD group were more likely to slightly disagree with the statement.

When comparing the user groups post-covid likelihood of using prescription
medication, there was a statistically significant difference (U = 12579, p =.004). The CBD
group had a lower average mean of -0.27 compared to the non-CBD group of 0.07 but equal
medians. This means the CBD group were more likely to slightly disagree with the statement
and the non-CBD group were more likely to slightly agree with the statement.

When comparing the user groups scepticism of the pharmaceutical industry, there was
a statistically significant difference (U = 8445.5, p =.001). The CBD group had a higher
average mean of 0.26 compared to the non-CBD group of -0.16 but equal medians. This
means the CBD group were more likely to slightly agree with the statement, whereas the non-
CBD group were more likely to slightly disagree.

Additional comments from both user-groups to the qualitative questions are detailed

in Appendix 9.
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Table 7

Attitude changes to the healthcare and pharmaceutical industry since Covid-19

CBD group Non-user group Total

Mean Mean

Median; interquartile = Median;

range interquartile range

(n =125) (n=171) (n=296) U p
Post-covid natural 37 -.05 8660.5 .003*
preference 0;Q1:0-Q3:1 0;:Q1:0-Q3:0
Post-covid prescription =27 .07 12579  .004%
preference 0;Q1:-1-Q3:0 0;Q1:-1-Q3:0
Post-covid 26 -.16 84455 .001%*
pharmaceutical tendency 0;Q1:0-Q3:1 0:Q1:0-Q3:0

“Significant at p<.01
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Discussion

Demographics

The CBD using and non-using groups were similar in age, gender, ethnicity, and area
of residence. Overall level of education was higher in the non-user group, reaching a
statistical difference when comparing Key Stage 4 education and above. The average age of
participants was 39.7, with an age range up to 87. One survey found medical cannabis use is
increasing in older adults and 45% of the sample used CBD-only products (Brown et al.,
2020). Other studies report mixed demographic patterns in their samples. Dunbar et al.
(2022)’s survey of US community populations, found CBD-only users and CBD-cannabis
users were more likely than non-users to identify as non-Hispanic White, speak only English
at home and less likely to identify as heterosexual and Asian. CBD users were more likely to
be female. Wheeler et al. (2020) found within their study sample, people of white ethnicity
were more likely to use CBD products in comparison to other ethnicities. A survey on US
cannabis dispensing staff found they were more likely to be Caucasian (85%) and had a mean
age of 33.4 years (Haug et al., 2017). Although this is focussing on dispensing staff, the

similarities of ethnicity and average age of dispensing staff is still of relevance.

Wellbeing

CBD-users scored higher (indicating greater distress) on all the psychological
measures (depression, anxiety, stress, and insomnia) and pain intensity and interference.
However, using the accepted clinical cut-offs, the CBD group’s mean anxiety and depression
scores were within the ‘mild’ range; their mean stress scores in the ‘normal’ range and mean
insomnia/sleeping problems scores were in the ‘subthreshold’ range. These findings are in

line with those from another survey with French CBD consumers, which reported higher
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anxiety and depression scores for CBD users than control participants (Moinas et al., 2020).
Other studies have commonly reported anxiety and low mood as a common reason for CBD,

yet few have used validated psychological measures.

Cannabis use

One significant difference between the two groups was in prior use of cannabis. CBD
users were more likely to have used cannabis in the last 12 months than the non-CBD users.
Over half of the non-user group had not used cannabis before, compared with a quarter of the
CBD group. Although this study did not ask further about cannabis use and ratio’s, it can be
assumed CBD users are more likely to also have experience of using cannabinoid mixtures
both recreationally and therapeutically. Additional comments in this study indicate some
CBD users are using cannabis for medicinal purposes and refer to the political and legal
difficulties of other cannabinoid mixtures. For example, “perhaps if cannabis or just CBD in
isolation were properly decriminalised and regulated by government, people would benefit”
and “on the contrary cannabis flower does help”. McFadden and Malone (2021)’s survey
found less than half of CBD and THC consumers used them as medication substitutes. Of the
CBD consumers who used it as a medication replacement, most replaced over-the-counter
medication, an anti-anxiety prescription, or an opioid prescription. Similar rates were seen
with THC. CBD was consumed more than THC to reduce pain. A clinical survey of over
2,600 patients found that chronic pain and anxiety disorders were the main reason for using

medicinal cannabis by 50% and 33%, respectively (Drug Science, 2022).

Reasons for use

Most participants (84%) had not been recommended CBD products by a medical
professional. CBD consumers’ most prevalent reasons for using CBD were for anxiety

(25%), chronic pain (12%) sleeping problems (10%) and stress (9%). In comparison, non-
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users’ most common reason for seeking treatment were for occasional pain, followed by
similar reasons to CBD-users: anxiety, stress and low mood. It is an important finding that
many individuals are using CBD to aid their emotional wellbeing rather than for physical
health reasons. Our findings are similar to findings from comparable surveys (Goodman et al,
2020; Moltke & Hindocha, 2021; Wheeler et al, 2020). Goodman et al. (2020) found the third
most common mental health endorsement was PTSD. Our study did not include PTSD as a
response option, which is a limitation and an oversight, but it is possible that trauma-related
treatment seeking was captured within other categories, such as anxiety and sleeping
problems.

Most used additional treatments used by the CBD group were mindfulness, healthy
eating, meditation and shop-bought pain-relief. Commonly used treatments for the non-user
group were shop-bought pain relief, anti-depressant medication and healthy eating. This
difference suggests CBD users may be more likely to seek more meditative practices than

non-CBD users, who may seek more pharmaceutical and physical health focussed treatments.

Cannabidiol consumption patterns

The average daily applications of CBD was 5.3, however this was not a measure of
mg, but rather how many drops or applications of the product were used in a day, which all
have varying potency. The current study did not ask about mg of products as there are
labelling and quantification issues, but this information would have been helpful for
comparisons. Published research studies and randomised controlled trials (RCT’s) also vary
in their doses, with a common single dose ranging from 300 mg, 600 mg and 900 mg. For
example Linares et al. (2019) used 150 mg — 600 mg and Zuardi et al. (2017) used 900 mg in
their single-dose studies. A case series which reports on CBD for four weeks, used a daily
oral dose of 330 mg (Pachecho et al, 2021). Studies which report on user consumption,

demonstrate people use significantly lower levels than RCT’s do. For example, Moltke and
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Hindocha (2021) found 54% reported using less than 50 mg CBD daily, A systematic review
of cannabidiol dosing in clinical populations reported helpful doses ranging from <62-3100
mg/d for an adult, a vastly broad range (Millar et al., 2019). One study analysed non-
prescription CBD sellers online across a variety of countries, and found that apart from one
website, CBD dose recommendations were below 150 mg (McGregor et al., 2020). As
highlighted by Rong et al. (2017), there is a need to further explore, specify and compare
cannabidiol products and doses. However, doses and nature of products vary and there are
limitations with comparisons of effects (Gates, 2014; Rong, 2017). Other studies have been
conducted on lower dose CBD with some effect on other health conditions, however these are
not described in this report. See a review by McGregor et al. (2020) for further details.

On average, participants used CBD for about 26 weeks of the year in this survey. The
most used method of CBD consumption was oil for oral use which is like Corroon and
Phillips (2018) findings, and includes sprays, drops, and tinctures. Consuming CBD via
vaping, flower and ‘other methods’ were the least common methods, which are also less
commonly referred to in experimental studies investigating CBD effects. The average
monthly spend on CBD products was £83.85, however the mode option was £0. It is likely
that for many CBD consumers, they spend money on products which last them several
months, or longer. Nevertheless, it appears that CBD products are still expensive in

comparison to for example, over-the-counter pain relief.

Benefits and side effects

Common reported benefits from using CBD products were ‘feeling more calm and
relaxed’, relaxed muscles/tension, sleep improvements and reduced pain. Participant
comments support the beneficial claims, such as ‘If | stop taking CBD | am in unbearable
pain’ and others commented on the benefits noticed only when using compounds with THC.

Several others reported how they did not notice benefits from CBD. Nevertheless, this
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study’s findings uphold similar results found by clinical Randomised control trials and
demonstrate many benefits from using CBD.

Most participants (~80%) reported having no CBD side effects, with less than 10%
and 5% reporting a dry mouth and fatigue, respectively. Our study findings support the view
of CBD being well tolerated with a good safety profile and has “better side effect outcomes
than other drugs” (Bergamaschi et al., 2011; Iffland & Grotenhermen, 2017). Other survey-
based studies found more people reported no CBD side effects, compared to those who did
(Corroon and Phillips, 2018; Moltke & Hindocha, 2021). However, detailed reviews on the
safety and efficacy of CBD conclude that most human studies still require larger participant
numbers and more longer-term studies, to fully understand the potential long-term effects of
CBD (Iffland & Grotenhermen, 2017). Social media content analysis of the platform Pinterest
in 2018 found 91.6% of ‘pins’ portrayed positive health claims of CBD and 98.2% did not
address potential side effects or recommend dosage (Merten et al., 2020). This indicates

information on side effects is lacking in many forums.

Perceived efficacy and expectancy

CBD-users had higher average perceived effectiveness ratings of CBD, in comparison
to non-users’ ratings of their ‘main treatment’. As the non-users group includes many
treatments, this comparison is limited. Our study found that higher CBD expectancy beliefs
prior to using CBD were mildly positively correlated with perceived effectiveness post-use.
Prior hopelessness about other previously used treatments was also significantly, mildly
positively associated with perceived effectiveness of CBD (post-use) and prior belief about
CBD products, which suggests a possible link between these factors. These findings provide
support for an expectancy (placebo) effect, although a mild one, that higher prior expectancy
beliefs in CBD products correlate with increased efficacy claims (Altman et al., 2021;

Shannon et al., 2019; Spinella et al., 2021). Our study adds that increased hopelessness about
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other previous treatments may also influence perceived CBD effectiveness. Another recent
study found overall positive expectancies of the effects of CBD for anxiety, which tended to
be higher for those experiencing higher levels of anxiety, in a community sample (Altman et
al., 2021). However, the researchers did not find that CBD expectancy was a predictor of

CBD use, and there were no significant correlations between anxiety and CBD use.

Attitudes

Compared to the non-user group, CBD users were less likely to agree that CBD needs
to be regulated, less likely to be trusting of the pharmaceutical industry, have higher belief in
the safety and the efficacy of CBD and that it is a more natural product. As predicted, CBD

users perceive CBD more favourably than non-CBD users.

Predictive factors

Cannabis use, CBD acceptability attitudes and the total previous treatment in the
previous year were all found to increase the odds of CBD use. Out of the health
questionnaires, only pain severity was a significant predictor of CBD use. Females were more
likely than males to use CBD. Trust of the pharmaceutical industry was found to lead to a
decrease in the odds of CBD use and increased hopelessness of previous treatments lead to an
increase in the odds of CBD use. These findings suggest that individuals who feel distrustful
of typically prescribed medications and have required more medical treatment, are more
likely to consume CBD. As indicated from this study, the preference for more ‘natural’ and
accessible products with less side effects are desired for many who have used CBD products.
An online survey investigated CBD use, compared to individuals who used cannabis as well
(Vilches, Taylor & Filbey, 2021). The study found several factors accounted for variance:
“indication of CBD use for medical ailments, use of CBD for more than once a day for longer

than 2 years, applying CBD topically or consuming it via vaping or edibles, being female,
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and, having lower educational attainment ”. Although less research exists on factors
influencing CBD consumption, research has found factors influencing medical cannabis use
may include: younger age, living in a larger city, and more legal knowledge of legal and

clinic aspects (in a Parkinson’s Disease population in Germany; Yenilmez et al, 2021).

Attitudes since Covid-19

CBD-users were found to have higher levels of preferences for natural treatments,
since the Covid-19 pandemic. Correlating with this, non-CBD users had higher preference for
using prescription medication. CBD-users were also found to be more sceptical of the
pharmaceutical industry, which correlates with the earlier finding in this study that CBD

users are less trusting of the pharmaceutical industry.

Strengths and limitations

Our study provides new and insightful findings to how attitudes towards CBD,
pharmaceuticals and the idea of CBD products being more ‘natural’, may influence CBD
consumption. To the authors knowledge, there is no other research which investigates this.
The study provides opportunities to compare CBD-users experiences to those who have not
used CBD before and provides insight into other potential factors which may drive CBD use.

In terms of demographics, the two groups were well matched, however, a significant
percentage of individuals were of White ethnicity (88.3%), and only .6% of participants were
of Black, African, Caribbean or Black British ethnicity. There were also considerably more
females (71.3%) across both groups. The authors own demographics and the use of
snowballing effect for some of the recruitment, likely influenced the demographics of
participants significantly. The significant bias and over-representation of White, Educated,
Industrialized, Rich, and Democratic (WEIRD) individuals in research is a significant

problem (Henrich, Heine & Norenzayan, 2010), which unfortunately our study contributes to.
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One major limitation is the non-user group data. The scope of this research did not
allow for further comparison analysis of subcategories for the differing problems and
treatments; however, this information would be very insightful. The psychological and health
measures (DASS, ISI and BPI) provide insights into clinical presentations and allow for
comparisons between the two groups, however as they were only completed at one time-

point, their use has limitations as many other factors can influence scoring on these measures.

Implications

The evidence base for CBD is still developing at a pace that is hugely outstripped by
the actual uptake of CBD (Compton & Einstein, 2020; Leas et al., 2021). The need for
increased education and modification of the knowledge on cannabis medicines and
compounds has been highlighted by many, such as in the field of rheumatology and pain
(Sarzi-Puttini et al., 2019) and for older adult populations (Calderon & Sayre, 2020), citing
mislabelling, standardization issues, and drug interactions as major concerns from lack of
education and knowledge. In one study, half of the participants (healthcare professionals in
the USA) thought CBD was a good treatment option, however 95.9% did not receive
education about CBD and 81.6% reported they informed themselves via lay-media (Schilling
et al., 2019). In a public survey, the most common identified barrier to using hemp oil-based
CBD for CBD-naive individuals, was not having enough information (Gicewicz et al., 2021).
A US survey which found overall positive attitudes about CBD products, found over half the
participants reported they would feel more comfortable if their physician could prescribe
CBD and almost half of participants preferred to purchase CBD products from their doctor,
rather than other sources (Moeller-Bertram et al., 2019). A study which investigated online
search terms relating to cannabis, found 80% of the top CBD websites contained misleading
information about CBD (Webb & Mansfield, 2021). In contrast, information about cannabis

contained correct information.
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The role of the placebo has been described as a “nuisance variable to be controlled
for” but the placebo effect is now more acknowledged as a contributor to health research,
rather than a hindrance (Colagiuri et al., 2015). Further research would be worthwhile to
explore the placebo effect in CBD, including understanding potential beneficial therapeutic
effects.

Randomised control trials have been the ‘gold standard’ of research, however other
naturalistic research designs can provide helpful and important evidence for treatments and
medications (Schlag et al., 2021), including research on more complex multimorbid patients
in community settings that may have more rapid impact on clinical, public health and policy
(Kessler & Glasgow, 2011). In recent years, the use of social media surveillance has
increased, which provides further insight into real-life experiences. For example, recent
research evaluating comments on the social media side Reddit, found that anxiety and pain
were the most discussed causes for CBD use (Tran & Kavuluru, 2020). More qualitative
research and online forum analysis could provide further information to understand other
factors that influence treatment seeking behaviour and attitudes towards treatments, including
expectancy beliefs and perceived hopelessness/hopefulness.

Even though research into the effects of CBD, and other cannabinoids is increasing,
concerns are still raised of the unknown and unaddressed longer-term impacts on individuals,
especially in vulnerable groups such as children, older populations, and people with chronic

illnesses (Hazekamp, 2018).

Conclusions

This research aimed to understand the patterns of CBD consumption in the UK and
potential factors that may influence decisions for CBD use and its perceived efficacy. The
findings of CBD consumption patterns and health indications match that of other similar

studies. The research contributes new findings to understand CBD consumer attitudes
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towards CBD, other healthcare treatments and attitude changes since the Covid-19 pandemic,
compared to non-users. Other factors that may increase the likelihood of CBD use are
previous cannabis use, high CBD acceptability, more previous treatment in the previous year,
increased hopelessness about other treatments and being female. More research into

individual factors driving CBD consumption and regarding low-dose CBD efficacy is needed.
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Introduction
This critical appraisal reflects on the process of completing parts one and two of the
major research project and themes that occurred across both parts. I reflect on the
methodological issues that emerged whilst completing the research, as well as difficulties that

arose from personal and professional beliefs.

Reflections on Part 1: Systematic review

Novice naivety.

Completing a systematic review requires significant amounts of planning, time and
effort to gather, synthesise and analyse the data. | soon learnt that this process does deserve
the ‘systematic’ label. Whilst completing the abstract screening phase of 2085 papers, |
became more aware of differences between many study designs that exist. My limited
research experience meant | was less strict when determining if the inclusion criteria were
met. | was more lenient whilst completing the abstract screening to reduce the risk of studies
being incorrectly excluded. It also took more time to read the full text of studies such as case
series, to determine if the data analysis provided sufficient information on CBD-only groups
and the impact on anxiety. Following discussion with colleagues, post-hoc decisions were
made to be more allowing with the age criteria. If the study did not state the minimum age of
18, but this was implied (such as no parental consent required), then the study was included.
Such decisions can be made, as long as it is not based on the findings of the included studies

(Chapter 3, Cochrane Training Handbook; McKenzie et al., 2022).

Screening over 2000 papers was a laborious, yet highly interesting process. I initially
underestimated how helpful it would be to develop a rich source of information and

references for all parts of the research project. | became frustrated that the process took much
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longer than expected, but this process was incredibly helpful, as | wrote approximately 3000
(draft) words from papers | screened and subsequently read.

At the beginning of the systematic review process when | was completing preliminary
searches and reviewing existing systematic reviews of CBD or cannabinoids, | found that the
number of final included papers typically appeared ‘reasonable’. For example, a systematic
review focussing on cannabidiol in psychiatric disorders (Pavel, Paun & Matei, 2021)
retrieved 226 studies, and only nine were deemed suitable for full-text screening. My
systematic review investigated anxiety disorders and although it was broad, | expected it to
be ‘narrower’ as it was researching one area only of psychiatric disorders. The number of
studies I retrieved was significantly higher than this example. | speculate that the search
terms | used or databases | searched were comprehensive and therefore retrieved higher
numbers of papers. For example, Pavel et al’s (2021) search phrases included MESH terms
(cannabidiol AND psychiatry and psychology category), however they only searched three

databases: PubMed, ClinicalTrials.gov, Web of Science.

Hopes to reduce bias.

| tried to reduce bias by widening the exclusion criteria of study designs and allowing
case studies, case series and non-randomised controlled study designs. However, | found that
bias was introduced in other ways and is inevitable. To keep a systematic review with a
‘reasonable’ number of included studies, exclusion criteria need to be set. My criteria meant
that studies needed to state the dose of CBD participants took and no other anxiolytic
medication or substances were to be used within the time frame of the study. Survey designs
and naturalistic research designs provide rich and meaningful data of how individuals
experience and use CBD. Studies that allow other medications enable a better understanding

of how CBD may help people with multiple health conditions or complaints, for example,
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chronic pain or health conditions that require additional medication. My systematic review
does not capture the experience of such individuals or the effects of CBD in addition to other

treatments and remedies.

Quiality assessment.

| completed risk of bias assessments for the systematic review. | received mixed
opinions from supervisors and colleagues as to how necessary this was. Others also consider
them as biased in themselves if they are not done comprehensively and/or with multiple
authors. Due to the time constraints of the DCIinPsy, | was of the understanding it was not
required for an additional author to complete the risk of bias assessment. As this was another
new area for me, | also think that my lack of knowledge and confidence resulted in this taking
a lot longer than I initially expected to decide on the appropriate assessments and to complete
them. I was reassured when I read: “There is currently no universally accepted standard or
consensus about the best approach for assessing risk of bias in observational study designs.
This can make both systematic reviews and public health guidelines difficult to interpret and
evaluate because they use different methods.” (Bero et al., 2018). I certainly found it difficult

to find detailed risk of bias assessments and a consensus within published systematic reviews.

Ambiguity of anxiety.

Anxiety is a term that describes a broad range of experiences, definitions and
understanding of similar emotions. It was the main outcome evaluated in the systematic
review. Anxiety is an emotion and also often referred to as a type of ‘disorder’, e.g. to refer to
someone who has generalised anxiety or Generalised Anxiety Disorder. Anxiety tends to
refer to the experience of fear and apprehension, involving physical reactions and some
behavioural reactions, whereas worry typically refers to the cognitive process of future-based

concern (Zebb & Beck, 1998). Fear refers to a response to current or imminent threat or
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aversive events (Daniel-Watanabe & Fletcher, 2021). Stress is also an emotion or term which
is often used interchangeably with anxiety, which I did in the systematic review, however
stress typically refers to an excess in demands on an individual. As | progressed with the
systematic review and read many studies in detail, | understood that many studies
investigated the effects of situation-specific anxiety, or induced fear. A lot of my clinical
work has centered around more chronic experiences of anxiety and anxiety ‘disorders’. In my
professional practice, | often explain the similarities and differences between stress, anxiety
and fear. | often describe the emotion of anxiety as like being on a spectrum, which everyone
may experience differently. Typically, someone may describe worry as being towards the
bottom of the spectrum (despite this being a cognitive process), and fear and panic towards
the top. | have often used the Cognitive Behavioural model with clients and in this theoretical
framework, anxiety is described as an emotional state that can be acute or chronic.

My search terms on the database searching did not include fear or stress, which was
an over-sight and in retrospect, should have been included. In addition, my inclusion criteria
for the anxiety measures were quite vague and biomarkers of anxiety were allowed, for
example, heart rate variability and cortisol levels. Heart rate variability is considered a good
measurement of stress, for example, Kim et al. (2018) conducted a review of human studies
which used heart rate variability to measure stress. However, this interpretation could be

ambiguous in the included studies and it led my interpretations to be quite vague at times.

Prevalent researchers.

Completing the systematic review, a lot of papers by a Brazilian research team were
identified and they are highly cited in the cannabinoid research area. They have a lot of
papers that were identified throughout the screening process of the systematic review. | also
came across multiple published papers that used the same dataset, with overlapping reports of

the outcomes. For example, Fusar-Poli et al. (2009) had 4 associated papers retrieved in the
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full-text screening process. A review paper by the Brazilian research team (Crippa et al.,
2018) conducted a non-systematic review, and stated they focussed particularly on CBD
studies by Brazilian researchers. Collectively, this often made me question the power and
influence this team have on CBD research, healthcare and the market. For example, many
papers cite the beneficial effects that CBD can have on anxiety and they cite the few papers
that use the public speaking tests.

Anxiety, amongst many other areas, is under-researched in parts of the world, such as
in the Arab world (Bener et al., 2013). Additional research is needed in the field of
cannabinoids in under-researched populations and to encompass cultural and societal

differences.

Reflections on Part 2: Empirical paper

Ethnicity.

Whilst creating the survey for the empirical paper, | wanted the ethnicity question
within the demographics section to be more inclusive in comparison to common methods.
From conversations | have had personally and professionally, | have become more aware of
the limitations of ethnicity classifications used in most systems. Ethnicity classification
systems are typically limited to a few categories, often in line with centralised recording
systems. In England, this is based on the NHS ethnic category codes (NHS Data Model and
Dictionary, 2001). This means that many people’s ethnic and cultural identity are not
included in these classification systems, resulting in many people ticking an ‘other’ box for
multiple registration forms throughout their life.

In my professional career, | felt part of this problem when completing initial
assessments with new clients. I would need to go through a registration form, asking all the

‘expected’ demographics questions. Often, I would hear the disappointment, frustration or
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despondence in people’s voices. As a White, British person my understanding of this
experience is limited as my identity has always been visible, often the first check box on
forms. I initially aimed to create a very long ethnicity list, taking the categories from other
more inclusive lists | found. Unfortunately, | found creating this list on the Qualtrics system
difficult and not user friendly, particularly when trying to do comparison analyses. |
contributed to this ongoing problem and used the common categorical list. Instead, in the
survey I first asked the question ‘How would you describe your ethnicity?’, with a free-text
comment box before the ethnicity categories. | then tried to incorporate these into the data
reporting on part 2. On reflection, | could have put more effort into creating a more inclusive,
expansive, category list. | believe that we should all make changes to systemic issues and |

was disappointed I did not do this.

Biased demographics.

Overall, the sample in the survey is biased towards White, post-graduate educated
females, within the age range of 20-30’s. My own demographics and the use of snowball
sampling methods from professional and personal contacts likely influenced this and reflects
the over-representation in these demographics and under-representation of others, such as
other ethnicities and other age ranges. Considerable effort was put in to extending the survey
advertisement beyond my personal connections, however this over-representation is still

Clear.

Discomfort in asking questions.

Within the survey, there were additional questions | felt uncomfortable asking. In
earlier designs of the survey, the main aims were to focus on anxiety, mood, pain and sleep.
Consequently, we considered the role of specific measures for these constructs to consider the

mental health and wellbeing of the sample. As the survey was cross-sectional (one-time point
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only), there are limitations to their utility. I felt uncomfortable including these questions in
the survey due to the length of the questionnaires and knowing that people I knew would be
completing these personal questions. This is despite that | have worked in mental health for
ten years and am well exposed to discussing highly sensitive and emotional content with
others. | wondered if this was because the survey was going beyond the context of my

professional world and merging into my personal word.

Power analysis.

An initial power analysis resulted in a recommendation of an ‘absolute minimum’ of
350 participants, with 175 in each group. | was heavily focussed on this minimum
expectation and the importance of this when intending to publish research. Even though I
knew this is a very difficult process, I spent a lot of time worrying about the completion

numbers.

Ethics of research.

Since completing my undergraduate degree, | have been sceptical and critical of the
research field. One of my main concerns is that copious amounts of research are conducted
globally, such as for people completing courses, but unfortunately these may only serve the
purpose of gaining the researcher a degree or certification if they are unpublished. Research
often involves participants disclosing personal information and requires their time and effort.
This, along with my concern of the completion rates, contributed to my concerns that | was

asking many people to complete my survey and their efforts would not be worthy.

Social media.

I researched different ‘CBD’ groups on social media throughout this research project.

| often felt very surprised by people’s stories on social media of how CBD has transformed
136



their lives, and how people offered such detailed and confident advice on dose, type, method,
time of administration of CBD, etc. I also felt upset when reading people’s stories of pain and
suffering, and often reading terrible stories of disappointment and frustration of inadequate
healthcare and/or treatment for their health conditions and wellbeing. 1 also experienced this
when reading through some comments on the survey. For example, when people described
not being able to live a life without pain without the use of CBD, or other treatments. | was

also saddened to see the amount of ‘problems’ that some people ticked on the survey.

Reflections across both parts 1 and 2

Lack of real-life perspectives.

Completing both parts of this research, I believe that I lost the ‘patient’ perspective
and voice. Resulting from the nature of the systematic review, papers that | read in more
detail, including the included studies, were clinical trials. These papers are often focussed on
statistical analysis and ‘average’ findings, all using quantitative statistics. I did not come
across qualitative analysis or more meaning-focussed research. The nature of writing a
research paper also meant that | focussed heavily on published papers, with much less focus
on patient forums, advocacy groups and other online methods, as these are regarded as less
‘scientific’. Through social media, I have seen many strong opinions and varied perspectives
on CBD, including how it has transformed people’s quality of life and experiences with

chronic mental and physical health. Yet, | feel these have not come across in either paper.

Animals.
Medically and clinically, research completed on animals is extensive, predominantly
on rodents, and this is also the case for research investigating drug effects. My systematic

review excluded animal studies, however, the database searching revealed plenty of animal
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studies. It was also important for me to read and understand some of the animal studies, to
understand theoretical frameworks and clinical implications of animal research on CBD and
cannabinoids. My personal beliefs and activism against animal cruelty made it uncomfortable
for me to read about some animal studies, particularly in studies where harm was induced.
For example, one study visually exposed mice to a wild snake to induce anxiety
(Twardowschy et al., 2013). Another study investigated whether “exposing lobster to
cannabis smoke reduces anxiety and pain during the cooking process” (Gutierrez et al.,
2021). My initial thoughts centered around questioning why humans would go to this extent
to understand this, whilst they acknowledge the pain and distress for the animal(s).

Reading online forums, I also often read comments from people who used CBD for
their pets. One paper reviewed research on ‘companion’ animals, including dogs and cats (Yu
& Rupasinghe, 2021). In addition, | often found many research articles would be discrete
about their research being on animals. It felt almost like they were trying to disguise this fact.
For example, the animal(s) not being mentioned in the title or abstract and rarely being
mentioned in the paper, such as with (Gomes et al., 2013).

Conversely, | also understand the importance of many scientific and medication

discoveries that have occurred from animal testing.

Interesting research.

On the other hand, | was often surprised and intrigued by the different contexts in
which CBD has been studied, often disguised within cannabis research. For example,
research on ‘acoustic trauma-induced tinnitus’ in rats (Zheng, Reid & Smith, 2015),
epidermolysis bullosa (Chelliah et al., 2018) and Rapid Eye Movement Sleep Behavior

Disorder (de Almeida et al., 2021).
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Time management.

Completing a large project in which I lacked confidence impacted my time-
management skills, as discussed previously. During the processes of the full-text screening
for the systematic review and the statistical analysis of the survey, | procrastinated in the

form of increased research, double-checking and difficulty making decisions.

If I were to do it again.

If | were to complete this process again, | would include more exclusion phrases in
the search strategy to enable quicker and more confident decisions. The survey design also
contributed to limitations in the statistical analysis and interpretation. Likert scales were
commonly used, resulting in ordinal data and non-parametric tests being used throughout the
analysis. Non-parametric tests are typically thought to be less powerful and less desirable.
The two groups were unequal, with more non-users than CBD-users which is less than ideal,
given the research aim towards CBD users. However, it is also a strength of our study that
comparisons can be drawn between the groups.

As a therapist and Trainee Clinical Psychologist, | was disappointed with how little |
had included ‘therapy/psychological’ treatment options within the survey. This survey
focussed initially on understanding substances people can consume. It then expanded to
include additional types of therapies. Mindfulness and meditation sat within this, but they are
spiritual practices, that can also be delivered in psychological therapy. It was a major
oversight to not include psychological therapy. There are also difficulties in determining the
differences between types of therapies, a hugely vast area when often therapies cannot be
compared directly.

Commonly occurring papers that resulted from the systematic review searches with

the term CBD were ‘common bile duct’, ‘compulsive buying disorder’ and ‘corticobasal
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degeneration’. The appearance of these studies made the process a bit more interesting, but it
did add extra work and something I had not anticipated or thought to try and eliminate within

the search strategy.

Conclusions
Completing the major research project has been a demanding process. It challenged
me to be out of my comfort zone in both research skills and the clinical areas that | am
familiar with. On the contrary, it has been an incredibly rewarding process and | have learnt
many skills. The challenge of learning new skills and lacking confidence provided
opportunities for pride and satisfaction once the challenges were overcome. However,
research within pharmaceutical science also highlighted various contradictions and clashes in

personal and professional beliefs.
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Appendices
Appendix 1: Search strategy and search terms

Search terms

Search concept  Search terms

Subiject headings

Medline
Cannabidiol Cannabidiol Cannabidiol
CBD
Epidiolex
Epidyolex
Anxiety Anxi* anxiety disorders
Fear agoraphobia
Phobi* anxiety, separation neurocirculatory
Trauma asthenia obsessive-compulsive disorder
PTSD hoarding disorder
OCD panic disorder
Obsessive phobic disorders
Panic phobia, social
exp "trauma and stressor related
disorders"
exp anxiety
exp fear
Humans exp animals/ not humans.sh.
CBD and anxiety search terms were
combined NOT animals
Embase
Cannabidiol Cannabidiol Cannabidiol
CBD
Epidiolex
Epidyolex
Anxiety Anxi* "mixed anxiety and depression"
Fear test anxiety
Phobi* performance anxiety
Trauma anxiety disorder
PTSD anxiety
OCD anticipatory anxiety
Obsessive separation anxiety
Panic generalized anxiety disorder
fear
panic
obsessive compulsive disorder
agoraphobia
hypochondriasis
social phobia
Humans exp animal experiment/ not (human

experiment/ or human/)
CBD and anxiety search terms were
combined NOT animals
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Search concept

Search terms

Subject headings

APA Psyclnfo

Cannabidiol

Anxiety

Humans

Cannabidiol
CBD
Epidiolex
Epidyolex
Anxi*
Fear
Phobi*
Trauma
PTSD
OCD
Obsessive
Panic

((animals not "Animals™) and
"Humans").

CBD and anxiety search terms were
combined NOT animals

Cannabidiol

Separation Anxiety Disorder

exp Health Anxiety

exp Anxiety Management

exp Anxiety Disorders

exp Anxiety

exp Castration Anxiety

exp Speech Anxiety

exp Generalized Anxiety Disorder
exp Anxiety Sensitivity

exp Performance Anxiety

exp Social Anxiety

exp Test Anxiety

exp Mathematics Anxiety

exp Computer Anxiety

exp Separation Anxiety

exp Death Anxiety

exp Panic Attack

exp Panic

exp Panic Disorder

exp Health Anxiety/

exp Posttraumatic Stress Disorder
exp Social Anxiety

exp Obsessive Compulsive Disorder
exp Compulsions

exp Emotional Trauma

exp Birth Trauma

exp Trauma

exp "Stress and Trauma Related
Disorders"
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Search concept Search terms Subject headings

Web of Science

Cannabidiol Cannabidiol n/a
CBD
Epidiolex
Epidyolex
Anxiety Anxi* n/a
Fear
Phobi*
Trauma
PTSD
OCD
Obsessive
Panic
CENTRAL
Cannabidiol Cannabidiol n/a
Anxiety Anxiety n/a
ClinicalTrials.gov
Cannabidiol Cannabidiol n/a
Anxiety Anxiety n/a

Search strategy
Medline
1. Cannabidiol/

2. (Cannabidiol or CBD or Epidiolex or Epidyolex).mp. [mp=title, abstract, original
title, name of substance word, subject heading word, floating sub-heading word, keyword
heading word, organism supplementary concept word, protocol supplementary concept word,
rare disease supplementary concept word, unique identifier, synonyms]

3. 1 or 2 [cbd terms]

4. anxiety disorders/ or agoraphobia/ or anxiety, separation/ or neurocirculatory asthenia/
or obsessive-compulsive disorder/ or hoarding disorder/ or panic disorder/ or phobic
disorders/ or phobia, social/ or exp "trauma and stressor related disorders"/

5. exp anxiety/ or exp fear/

6. (Anxi* or Fear or Phobi* or Trauma or PTSD or OCD or Obsessive or Panic).mp.
[mp=title, abstract, original title, name of substance word, subject heading word, floating sub-
heading word, keyword heading word, organism supplementary concept word, protocol
supplementary concept word, rare disease supplementary concept word, unique identifier,
synonyms]

7. 4 or 5 or 6 [anxiety terms]
8. 3 and 7 [cbd and anxiety]

9. exp animals/ not humans.sh.
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10. 8 not 9 [chd and anxiety not animals]
Embase
1. exp cannabidiol/

2. (Cannabidiol or CBD or Epidiolex or Epidyolex).mp. [mp=title, abstract, heading
word, drug trade name, original title, device manufacturer, drug manufacturer, device trade
name, keyword heading word, floating subheading word, candidate term word]

3. lor2

4. "mixed anxiety and depression"/ or test anxiety/ or performance anxiety/ or anxiety
disorder/ or anxiety/ or anticipatory anxiety/ or separation anxiety/ or generalized anxiety
disorder/ or fear/ or panic/ or obsessive compulsive disorder/ or agoraphobia/ or
hypochondriasis/ or social phobia/

5. (Anxi* or Fear or Phobi* or Trauma or PTSD or OCD or Obsessive or Panic).mp.
[mp=title, abstract, heading word, drug trade name, original title, device manufacturer, drug
manufacturer, device trade name, keyword heading word, floating subheading word,
candidate term word]

6. 4or5

7. exp animal experiment/ not (human experiment/ or human/)
8. 3and 6

9. 8 not 7

APA Psyclnfo

1. (Cannabidiol or CBD or Epidiolex or Epidyolex).mp. [mp=title, abstract, heading
word, table of contents, key concepts, original title, tests & measures, mesh]

2. exp Separation Anxiety Disorder/ or exp Health Anxiety/ or exp Anxiety
Management/ or exp Anxiety Disorders/ or exp Anxiety/ or exp Castration Anxiety/ or exp
Speech Anxiety/ or exp Generalized Anxiety Disorder/ or exp Anxiety Sensitivity/ or exp
Performance Anxiety/ or exp Social Anxiety/ or exp Test Anxiety/ or exp Mathematics
Anxiety/ or exp Computer Anxiety/ or exp Separation Anxiety/ or exp Death Anxiety/ or exp
Panic Attack/ or exp Panic/ or exp Panic Disorder/ or exp Health Anxiety/

3. exp Posttraumatic Stress Disorder/ or exp Social Anxiety/ or exp Obsessive
Compulsive Disorder/ or exp Compulsions/

4. exp Emotional Trauma/ or exp Birth Trauma/ or exp Trauma/ or exp "Stress and
Trauma Related Disorders"/

5. (Anxi* or Fear or Phobi* or Trauma or PTSD or OCD or Obsessive or Panic).mp.
[mp=title, abstract, heading word, table of contents, key concepts, original title, tests &
measures, mesh]

6. 2 or 3 or 4 or 5 [anxiety terms]

7. land 6
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8. ((animals not "Animals") and "Humans").mp. [mp=title, abstract, heading word, table
of contents, key concepts, original title, tests & measures, mesh]

9. 7 not 8

Web of science

1. Cannabidiol or CBD or Epidiolex or Epidyolex
2. AND Anxi* or Fear or Phobi* or Trauma or PTSD or OCD or Obsessive or Panic

CENTRAL

Searched under ‘trials’ - ‘cannabidiol’ and ‘anxiety’, both in the ‘all text’ fields

CLINICALTRIALS.GOV

Searched ‘anxiety’ under ‘condition or disease’ search field, ‘cannabidiol’ and ‘cbd’ under
‘other terms’ search field
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Appendix 2: Data extraction template

CBD dose is
Title Year Authors Decision 18+ Humans CBD only stated
Yes/No/Maybe Yes/No Yes/No Yes/No Yes/No
Interpretation of the Data is available and
Clinical study Measures anxiety CBD effect on anxiety interpretable Exclude reason Label Notes
Yes/No Yes/No Yes/No Yes/No
Appendix 3: Study inclusion decision template
Title Year Authors Study design Participant group n participants in groups  Age Gender
CBD type CBD dose Comparator groups Outcome measures  Outcomes/ effects  Procedure Notes

149



Appendix 4: Prospective study registrations

ClinicalTrials.gov

registration number

Study authors/ contact

Study title

Study design and aims

NCT05023759

NCT05015439

NCTO04550377

Formula30A LLC

Johns Hopkins

University

NYU Langone Health

Anxiety Symptoms in
Relation to Use of Hemp-
derived, Full Spectrum
Cannabidiol (CBD)
Cannabidiol (CBD) in
Adults With ASD

Cannabidiol as a Treatment
for PTSD and PTSD
Comorbid With TBI

Open-label, cohort study examining the effects of 25 mg
capsules for eight weeks on adults diagnosed with Generalised
Anxiety Disorder using the Generalized Anxiety Disorder 7-
Item Scale (GAD?7).

Participants will receive 100 mg twice daily for 3 weeks,
increased to 200 mg twice daily by week 3 — week 6. Then
participants will receive no drug/placebo for 2 weeks, then a 6
week period of placebo drug. Participants will have a
diagnosis of Autism Spectrum Disorder and several outcome
measures will be used, including the Hamilton Anxiety Rating
Scale.

A randomised controlled trial, with 120 participants, half of
which will have comorbid mild traumatic brain injury (TBI).
There will be three study arms, each with 40 subjects: 1) Oral
CBD 400 mg daily; 2) Oral CBD 800 mg daily, and 3)
Placebo daily. Treatment duration will be 8 weeks and the
primary outcome measured with the Clinician-Administered
PTSD Scale.
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ClinicalTrials.gov

registration number

Study authors/ contact

Study title

Study design and aims

NCTO04978428

NCT02548559

NCT04729244

University of Chicago

Staci Gruber, Ph.D.,

Mclean Hospital

Anuradha Anand,
Advanced Pain and

Rehab Specialists

Epidiolex in Obsessive

Compulsive Disorder

Sublingual Cannabidiol for

Anxiety

The Study of Hemp Oil
CBD for Evaluation of
Efficacy and Safety in
Treatment of Pain, Anxiety

and Insomnia Management

An open label study with 15 participants with OCD receiving
a two-week treatment of Epidiolex (2.5 mg/kg twice daily for
one week followed by 5mg/kg twice daily). Various outcome
measures will be used, including the Yale Brown Obsessive
Compulsive Scale and the Hamilton Anxiety Rating Scale.
An open label study with estimated 97 participants using
sublingual CBD (10 mg/ml) or placebo three times daily for
four weeks in addition to their normal treatment regimen.
Outcome measures used will be the Beck Anxiety Inventory,
the Overall Anxiety Severity and Impairment Scale and the
State-Trait Anxiety Inventory.

A cohort pilot study with estimated 30 participants
experiencing chronic pain. Half participants will receive
500mg CBD/30ml (50mg/dose) once daily and half will
receive CBD cream 2000mg/1oz (50mg/dose) once daily, for
4 weeks. Various outcome measures will be used, including

the Hamilton Anxiety Rating Scale.
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Appendix 5: Ethical approval letter

UCL RESEARCH ETHICS COMMITTEE
OFFICE FOR THE VICE PROVOST RESEARCH ﬁ

18" March 2021
Professor Valerie Curran

Research Department of Clinical, Educational and Health Psychology,
ucL

Cc: Georgina Wallington and Jon Waldron
Dear Professor Curran
Notification of Ethics Approval with Provisos

Project ID/Title: 19641/001: Understanding patterns of and motivations for consumption of cannabidiol
(CBD) products in the UK: an explorative study

Further to your satisfactory responses to the Committee’s comments, | am pleased to confirm in my
capacity as Chair of the UCL Research Ethics Committee (REC) that your study has been ethically approved
by the REC until 18" March 2022.

Approval is granted on condition that you provide in due course written evidence of Facebook group
moderators approval, where required, to advertise the study for our records.

Approval is also subject to the following conditions:

Notification of Amendments to the Research

You must seek Chair’s approval for proposed amendments (to include extensions to the duration of the
project) to the research for which this approval has heen given. Each research project is reviewed separately
and if there are significant changes to the research protocol you should seek confirmation of continued ethical
approval by completing an ‘Amendment Approval Request Form’
http://ethics.grad.ucl.ac.uk/responsibilities. php

Adverse Event Reporting — Serious and Non-Serious

It is your responsibility to report to the Committee any unanticipated problems or adverse events involving
risks to participants or others. The Ethics Committee should be notified of all serious adverse events via the
Ethics Committee Administrator (ethics@ucl.ac.uk) immediately the incident occurs. Where the adverse
incident is unexpected and serious, the Joint Chairs will decide whether the study should be terminated
pending the opinion of an independent expert. For non-serious adverse events the Joint Chairs of the Ethics
Committee should again be notified via the Ethics Committee Administrator within ten days of the incident
occurring and provide a full written report that should include any amendments to the participant information

Office of the Vice Provost Research, 2 Taviton Sireet
University College London

Tel: +44 (0)20 7679 8717

Email: ethics@ucl.ac.uk

hitp-//ethics grad ucl ac uk/
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sheet and study protocol. The Joint Chairs will confirm that the incident is non-serious and report to the
Committee at the next meeting. The final view of the Committee will be communicated to you.

Final Report

At the end of the data collection element of your research we ask that you submit a very brief report (1-2
paragraphs will suffice) which includes in particular issues relating to the ethical implications of the research
i.e. issues obtaining consent, participants withdrawing from the research, confidentiality, protection of
participants from physical and mental harm etc.

In addition, please:
e ensure that you follow all relevant guidance as laid out in UCL’s Code of Conduct for Research:
https://www.ucl.ac.uk/srs/file/579
* note that you are required to adhere to all research data/records management and storage
procedures agreed as part of your application. This will be expected even after completion of the
study.

With best wishes for the research.

Yours sincerely

Professor Michael Heinrich
Joint Chair, UCL Research Ethics Committee
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Appendix 6: Participant information sheet

Participant Information Sheet
UCL Research Ethics Committee Approval ID Number: 19641/001

Title of Study: Understanding patterns of and motivations for consumption of cannabidiol (CBD)
products in the UK: an explorative study

Department: Clinical, Education and Health Psychology, University College London

Name and Contact Details of the Researcher(s):
Georgina Wallington ; georgina.wallington.19@ucl.ac.uk
Dr Jon Waldron ; jonathan.waldron.15@ucl.ac.uk

Name and Contact Details of the Principal Researcher:
Professor H. Valerie Curran ; v.curran@ucl.ac.uk
Address: Room 537, 1-19 Torrington Place, London, WC1E 7HB

1. About the study
You are being invited to take part in a study which involves the completion of an online survey.
Participation is entirely voluntary and you can stop completing it at any time.
Please read this information sheet and consent form before deciding to take part. You can
contact the research team by email if you have any further questions.

This study is heing conducted as part of one of the researcher’'s completion of a Dactorate in
Clinical Psychology.

This research aims to understand more about why people in the UK may or may not choose to
use cannabidiol (CBD) products, for different physical health or emotional health reasons. We
hope to learn more about what, and how, factors may influence decisions to use CBD products
and other medications, remedies or health treatments. We also hope to understand how people
find using these products, including any perceived effects, benefits or harm.

It is hoped this research will contribute to a deeper understanding of why and how individuals
use CBD products.

2. Why have | been chosen?
Advertisement of this study aims to capture different people’s experiences. Posts have been
shared with different online groups, but individuals are also encouraged to share this with
others who may not see the post.

3. Inclusion and exclusion criteria
Participants are required to have the UK as their main residence and to base their answers on
products available in the UK.

Participants are required to be age 18 or over and to have heard of CBD before.

4, Dol have to take part?
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It is entirely up to you to decide whether to take part in our study. If you decide to take part, you
can download this information sheet on this page and will be required to consent to take part,
on the next page, before completing the survey.

You can request the withdrawal of your data, without giving a reason, until the survey closes
for responses and data is analysed. This will be up to approximately October 2021. At the end
of the survey, you will be provided with a randomly assigned ID number. Please take note of this
and quote this via email to any of the researchers above, if you request deletion of your data
responses.

What will happen if | take part?

You will be asked to provide consent for your data to be used in our research.

You will then be asked to complete an online survey which should take approximately 15 - 20
minutes.

You will also be given the opportunity to provide an email address to be entered into the prize
draw for participation (see below). We will only ask for your email address and not for your
name, address, or any other contact details. Your email address will be stored separately from
your survey responses. Provision of an email address to enter the prize draw is entirely
voluntary.

What are the possible disadvantages and risks of taking part?

There are no foreseeable risks of participating in the study. Your responses will be stored
anonymously and will not be linked to your email address (if you choose to provide this to us).
We do not collect your IP address and you can withdraw your participation up until the end of
the survey data collection, as detailed in point 4.

Some questions may ask you to think about your own physical and psychological distress. If you
find these questions uncomfortable or distressing, participation can be stopped at any time.
Sources of support are listed below, under point 14.

What are the possible benefits of taking part?

At the end of the survey, you will have the chance to opt into a prize draw for £10 multi-retail e-
vouchers. Opting into the prize draw is entirely voluntary. If you decide to opt-in, you will be
asked to provide an email address which we will use to contact the winners.

It is also hoped that this work will contribute to scientific knowledge and understanding of
individuals’ experiences of treatments or remedies for physical and emotional difficulties.

The research will subsequently be made availahle on the UCL Theses Discovery website. Efforts
will be made to publish the results in peer-reviewed journals and public broadcasting.

What if something goes wrong?

Whilst we do not foresee any risks in participating in this survey, should you have a complaint or
concern, please cantact the Principal Researcher (Valerie Curran —v.curran@ucl.ac.uk), or any
member of the research team.

You may also contact the Chair of the UCL Research Ethics Committee, who have provided
ethical approval for this study — ethics@ucl.ac.uk, if you feel your concern is inadequately
addressed by the research team and wish to raise a complaint.
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9.

10.

11.

12,

Will my taking part in this project be kept confidential?

All the information you provide will remain anonymous and strictly confidential. You will not be
able to be identified in any ensuing reports or publications.

The General Data Protection Regulation (GDPR) will apply to all information collected and stored
during this study. Survey responses and email addresses will be stored on physically separate
servers. Data will be stored within encrypted digital computer files and cloud-based servers, all
located within the EU. Only members of the research team will have access to the data you
provide. The survey is hosted by Qualtrics, which ensures secure and encrypted data capture
and storage.

Limits to confidentiality

Confidentiality will be respected unless there are compelling and legitimate reasons for this to
be breached. If this was the case, we would inform you of any decisions that might limit your
confidentiality.

What will happen to the results of the research project?

Efforts will be made to publish reports on the results of the research project, to contribute to the
understanding of scientific, psychological and social natures of consumption of CBD products.
The results will be presented in the Clinical Psychology Doctoral Thesis for Georgina Wallington.
If you are interested in learning about the main findings once the study is complete, please email
the research team who will reply to you when findings are available.

Local Data Protection Privacy Notice

Notice:

The controller for this project will be University College London (UCL). The UCL Data Protection
Officer provides oversight of UCL activities involving the processing of personal data, and can be
contacted at data-protection@ucl.ac.uk

This ‘local’ privacy notice sets out the information that applies to this study. Further information
on how UCL uses participant information can be found in our ‘general’ privacy notice -
https://www.ucl.ac.uk/legal-services/privacy/ucl-general-privacy-notice-participants-and-
researchers-health-and-care-research-studies

The information that is required to be provided to participants under data protection legislation
(GDPR and DPA 2018) is provided across both the ‘local’ and ‘general’ privacy notices.

The categories of personal data used will be as follows: age, ethnicity, preferred gender, country
of residence, location type, education level, psychological wellbeing, physical health and

wellbeing, use of and attitudes towards treatments for physical and psychological health.

The lawful basis that will be used to process your personal data are: ‘Public task’ for personal
data and’ Research purposes’ for special category data.
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13,

14,

15,

Your personal data will be processed so long as it is required for the research project. This will all
be deleted after 10 years. Your data will be pseudo-anonymised and efforts have been made to
minimise the processing of personal data wherever possible.

If you are concerned about how your personal data is being processed, or if you would like to
contact us about your rights, please contact UCL in the first instance at data-
protection@ucl.ac.uk.

Who is organising and funding the research?

The research is led by researchers at University College London (UCL). UCL is sponsoring the
research.

Contact for further information

If you have any further questions, please contact the researchers whose contact details are at
the top of this page.

Further support

Should you become distressed by completing this survey and wish to seek additional support,
please consider the options below.
* Your GP or a health professional
* Someone you feel you can speak to, such as a close friend or family member
* Asupport line or charity, such as:
MIND - https://www.mind.org.uk/
The Samaritans — 24 hour telephone line, call 116 123 or visit https://www.samaritans.org/

Thank you for reading this information sheet and for considering taking part in this research study.
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Appendix 7: Participant consent form

CONSENT FORM

Please complete this form after you have read the Information Sheet.

Title of Study: Understanding patterns of and motivations for consumption of
cannabidiol (CBD) products in the UK: an explorative study

Department: Clinical, Education and Health Psychology, University College London
Name and Contact Details of the Researcher(s):

Georgina Wallington ; georgina.wallington.19@ucl.ac.uk

Dr Jon Waldron ; jonathan.waldron.15@ucl.ac.uk

Name and Contact Details of the Principal Researcher:
Professor H. Valerie Curran ; v.curran@ucl.ac.uk

Name and Contact Details of the UCL Data Protection Officer:
Alexandra Potts- data-protection@ucl.ac.uk

This study has been approved by the UCL Research Ethics Committee, Project ID
number: 19641/001

Thank you for considering taking part in this research. If you have any questions,
please ask the researcher before you complete the survey.

I confirm | understand that by selecting each box below, | am consenting to this
element of the study.

I understand that by not giving consent for any one element that | may be deemed

ineligible for the study and unable to continue.

Yes No

cC cC
| confirm that | have read and understood the Information Sheet for the above study.
I have had an opportunity to consider the information and what will be expected of

me.

I have also had the opportunity to ask questions which have been answered to my
satisfaction.

Yes No

C C
| consent to participate in the study. | understand that my personal information will be
used for the purposes explained to me. This includes: age, ethnicity, preferred
gender, country of residence, psychological wellbeing, physical health and wellbeing,
use of and attitudes towards treatments for physical and psychological health.
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I understand that according to data protection legislation, ‘public task’ will be the
lawful basis for processing and ‘research purposes’ will be the lawful basis for

processing special category data.
Yes No

| understand that all personal information will remain confidential and that all efforts
will be made to ensure | cannot be identified.

I understand that my data gathered in this study will be stored pseudo-anonymously
and securely. It will not be possible to identify me in any publications.

Yes No

- -
| understand my information may be subject to review by responsible individuals
from the University for monitoring and audit purposes.

Yes No

r‘ r‘
| understand my participation is voluntary and that | am free to stop participating in
the survey at any time and | can request the withdrawal of my data until
approximately October 2021, without giving a reason.
I understand that if | decide to withdraw, any personal data | have provided up to that

point will be deleted unless | agree otherwise.
Yes No
C C
I understand the potential risks of participating and the support that will be available

to me should | become distressed during the course of the research.
Yes No

r‘ r‘
I understand | will not benefit financially from this study, or from any possible
outcome it may result in in the future, unless if | enter and win a voucher from the

prize draw.
Yes No

| agree that my pseudo-anonymised research data may be used by others for future

research. No one will be able to identify you if this data is shared.
Yes No
C C

I am aware of who | should contact if | wish to make a complaint -

v.curran@ucl.ac.uk or ethics@ucl.ac.uk
Yes No
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. -

I understand that my data gathered in this study will be stored anonymously and
securely for up to 10 years after study completion. This does not include email
addresses, which will be deleted once the winners of the prize draw have been

announced. It will not be possible to identify me in any publications.

Yes No
(‘ -
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Appendix 8: The online survey

Q1 How old are you?

Q2 How would you describe your gender identity?

0 Woman (1)

0 Man (2)

0 Non-binary (3)

0 Other (4)

0 Prefer not to say (5)

Q3 How would you describe your ethnicity?

Q4 Which category do you identify with?

0 Asian or Asian British (1)

0 Black, African, Caribbean or Black British (2)
0 Mixed or Multiple ethnic groups (3)

0 Other ethnic group (4)

0 White (5)

0 Prefer not to say (6)

Q5 Where do you currently live?

0 Large town / city (1)

0 Small to mid-sized town (2)
0 Rural/ countryside (3)

0 Prefer not to say (4)

Q6 What is the highest educational level you have attained?

0 Primary school (1)

0 Secondary school - key stage 3 (2)

0 GCSE / A Level / GNVQs / NVQs 1-3 — key stage 4 (3)
0 Sub-degree / NVQ4 (4)

0 Undergraduate degree (5)

0 Postgraduate degree / qualification (6)

0 Doctorate (7)

0 Prefer not to say (8)
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0 Other (9)
0 None (10)

Q7 Have you experienced any of the following during the last 12 months?
Anxiety (1)

Stress (2)

Low mood (3)

Problems with my general wellbeing (4)

Occasional pain (5)

Chronic pain (6)

Sleeping problems (7)

Fatigue (8)

Addiction (9)

Psychosis-like symptoms (e.g. hearing voices, unusual experiences) (10)
Gastrointestinal problems (e.g. IBS, an upset stomach) (11)
Epilepsy (12)

Multiple Sclerosis (13)

Nausea (14)

Trauma (15)

Cancer (16)

Alzheimer’s Disease (17)

Huntingdon’s Disease (18)

Parkinson’s (19)

Musculoskeletal problems (20)

Arthritis (21)

Joint problems (22)

Inflammation (23)

Skin conditions (24)

Tourette's syndrome (25)

Movement disorders (26)

None (0)

0 0O 0O 0O OO 000U O b b b O bbb bbb O OO O o0 0O0oO

Other - please state (27)

Q8 — 19 were the measures: DASS, 1Sl and BPI, which have been removed for publication.
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Q20 Have you ever tried any of the following medications, treatments or remedies for any physical or mental
health problems?

Scoring: Yes in the last 12 months (1) Yes but not in the last 12 months (2) No (0)
Antidepressant medication (1)

Anti-anxiety medication (anxiolytics) (2)

Prescribed pain relief (3)

Shop-bought pain relief (over-the-counter) (4)

Nonsteroidal anti-inflammatory drugs (typically over-the-counter) (5)
Corticosteroids (6)

Anti-epileptic drugs (7)

Medications for drowsiness e.g. anti-histamines (8)

Sleeping medication 9

Melatonin (10)

Herbal remedies (11)

Acupuncture (12)

Yoga (13)

Massage (14)

Meditation (15)

Mindfulness (16)

Healthy eating (17)

Other - please state (click no if not applicable) (18)

Q21 Have you ever used cannabis?

0 Yes in the last 12 months (1)
0 Yes but not in the last 12 months (2)
0 No (0)

Start of Block: Section 3. General attitudes towards CBD products - both groups

Q22 Cannabidiol (CBD) products refers to products marketed for the sole use of CBD, such as: CBD oil, CBD
capsules or CBD spray.

How much do you agree with the following statements?

Scoring: Strongly agree (2) Somewhat agree (1) Neither agree nor disagree (0) Somewhat
disagree (-1) Strongly disagree (-2) Don't know (3)

I think CBD-products are safe (1)

I would only take CBD-products if they were regulated (2)
I think CBD-products are effective (3)
I think CBD-products have enough CBD levels in them (4)
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I trust the pharmaceutical industry (5)

I think CBD products are more natural (6)

Q23 If you have any other comments on the above questions, please state them here

Start of Block: Section 4.CBD consumption - decider question
Q24 Have you ever used cannabidiol (CBD) products before?
0 Yes (1)
0 No (2)

Start of Block: Non group Section 5B. Reasons for using medication

Q25 Which of the following problems have you used any treatment or remedies to help with, in the last 12
months?

@] Anxiety (1)

Stress (2)

Low mood (3)

General wellbeing (4)

Occasional pain (5)

Chronic pain (6)

Sleeping problems (7)

Fatigue (8)

Addiction (9)

Psychosis-like reactions (e.g. hearing voices, unusual experiences) (10)
Gastrointestinal problems (e.g. IBS, an upset stomach) (11)
Epilepsy (12)

Multiple Sclerosis (13)

Nausea (14)

Trauma (15)

Cancer (16)

Alzheimer’s Disease (17)

Huntingdon’s Disease (18)

Parkinson’s (19)

Musculoskeletal problems (20)

Arthritis (21)

0 00O 0O 0O OO0 O0 0o 000 o0 o oo oo oo

Joint problems (22)
164



Inflammation (23)

Skin conditions (24)
Tourette's syndrome (25)
Movement disorders (26)

Other (please state) (27)

0O 0O 0O 0o oo

None (0)

Skip To: End of Block If Which of the following problems have you used any treatment or remedies to help
with, in the last... = None

Carry Forward Selected Choices from "Which of the following problems have you used any treatment or
remedies to help with, in the last 12 months?"

Q26 Which of the following problems would you say is the most common one you have used treatment to help
with in the last 12 months?

0 Anxiety (1)

0 Stress (2)

0 Low mood (3)

0 General wellbeing (4)

0 Occasional pain (5)

0 Chronic pain (6)

0 Sleeping problems (7)

0 Fatigue (8)

0 Addiction (9)

0 Psychosis-like reactions (e.g. hearing voices, unusual experiences) (10)
0 Gastrointestinal problems (e.g. IBS, an upset stomach) (11)
0 Epilepsy (12)

0 Multiple Sclerosis (13)

0 Nausea (14)

0 Trauma (15)

0 Cancer (16)

o Alzheimer’s Disease (17)

0 Huntingdon’s Disease (18)

0 Parkinson’s (19)

0 Musculoskeletal problems (20)
0 Acrthritis (21)

0 Joint problems (22)

0 Inflammation (23)

0 Skin conditions (24)

165



0 Tourette's syndrome (25)

0 Movement disorders (26)
0 Other (please state) (27)
0 None (0)

Q27 Have you used any of the following medications, treatments or remedies for your
${Q60/ChoiceGroup/SelectedChoicesTextEntry} in the last 12 months?

@] Antidepressant medication (1)

Anti-anxiety medication (anxiolytics) (2)
Prescribed pain relief (3)

Shop-bought pain relief (over-the-counter) (4)
Nonsteroidal anti-inflammatory drugs (typically over-the-counter) (5)
Corticosteroids (6)

Anti-epileptic drugs (7)

Medications for drowsiness e.g. anti-histamines (8)
Sleeping medication 9

Melatonin (10)

Alcohol (11)

Recreational drugs (12)

Herbal remedies (13)

Acupuncture (14)

Yoga (15)

Massage (16)

Meditation (17)

Mindfulness (18)

Healthy eating (19)

None (0)

0 0O 00O OO0 0O 000 0o b B o o o oo

Other (please state) (20)

Skip To: End of Block If Have you used any of the following medications, treatments or remedies for your
selected problem, in = None

Carry Forward Selected Choices from "Have you used any of the following medications, treatments or remedies
for your ${q://QID67/ChoiceGroup/SelectedChoicesTextEntry} in the last 12 months?"

Q28 Please select the medication, treatment or remedy you have used most often for
${Q60/ChoiceGroup/SelectedChoicesTextEntry}, in the last 12 months

0 Antidepressant medication (1)

0 Anti-anxiety medication (anxiolytics) (2)

166



0 Prescribed pain relief (3)

0 Shop-bought pain relief (over-the-counter) (4)
0 Nonsteroidal anti-inflammatory drugs (typically over-the-counter) (5)
0 Corticosteroids (6)

0 Anti-epileptic drugs (7)

0 Medications for drowsiness e.g. anti-histamines (8)

0 Sleeping medication 9)

0 Melatonin (10)

0 Alcohol (11)

0 Recreational drugs (12)

0 Herbal remedies (13)

0 Acupuncture (14)

0 Yoga (15)

0 Massage (16)

0 Meditation (17)

0 Mindfulness (18)

0 Healthy eating (19)

0 None (0)

0 Other (please state) (20)

Q29 What reason(s) influence you taking this treatment, rather than other medications, treatments or remedies?

Q30 If you have any other comments on the above questions please state them here (Optional)

Start of Block: Non group Section 6B. Product consumption

Display This Question:

If Which of the following problems have you used any treatment or remedies to help with, in the last... != None
Q31 How many days in an average year would you use ${Q62/ChoiceGroup/SelectedChoicesTextEntry}?

For example: Daily=365, Twice weekly = 104, Weekly = 52, Monthly = 12

Display This Question:

If Which of the following problems have you used any treatment or remedies to help with, in the last... I= None
Q32 Have you changed your use of ${Q62/ChoiceGroup/SelectedChoices} in the last 12 months?

0 Yes — | have increased ita lot (2)

0 Yes — | have increased it a little (1)
167



0 No — it has stayed the same (0)

0 Yes — it has decreased a little (-1)
0 Yes — it has decreased a lot  (-2)
0 Yes — | stopped using it (-3)

Start of Block: Section 7B. Beliefs about products - non CBD group
Display This Question:

If Which of the following problems have you used any treatment or remedies to help with, in the last... = None

Q33 You will now be asked some questions about your thoughts and attitudes about
${Q62/ChoiceGroup/SelectedChoices} . Please answer the questions based on the main problem or problems
you hoped it would help you with.

Scoring: Strongly disagree (-2) Somewhat disagree (-1)  Neutral (0) Somewhat agree (1)
Strongly agree (2)

Before | started using the treatment/remedy/medication, | believed it could help my problem (1)
Since or after using the treatment/remedy/medication, | believe it has helped my problem (2)

Before using the treatment/remedy/medication, | was feeling hopeless about previous treatments/medications (3)

Since or after using the treatment/remedy/medication, | am/was feeling hopeless about future
treatments/medications (4)

Display This Question:
If Which of the following problems have you used any treatment or remedies to help with, in the last... I= None

Q34 If you have any other comments on the above questions, please state them here

Start of Block: Section 8B. Perceived effectiveness and impacts of products - non-CBD group
Display This Question:
If Which of the following problems have you used any treatment or remedies to help with, in the last... 1= None

Q35 How much do you agree with the following statement: ${Q62/ChoiceGroup/SelectedChoices} has
been or was effective in helping me with my main problem

0 Strongly disagree (-2)
0 Disagree a bit (-1)

0 Neutral (0)

0 Agree a bit (1)

0 Strongly agree (2)

Display This Question:

If Which of the following problems have you used any treatment or remedies to help with, in the last... = None
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Q36 What benefits have you noticed, or did you notice, from using ${Q62/ChoiceGroup/SelectedChoices}?
| feel more calm and/or relaxed (1)

Less pain (2)

Less depressed / down (3)

Better focus / concentration (4)

More relaxed muscles / less tension (5)

Better self-esteem (6)

| take less of my other medications (7)

More energy (8)

Better memory (9)

Sexual enhancement (10)

Reduced symptoms of trauma or PTSD (post-traumatic stress disorder) (11)
Less nausea / sickness (12)

Euphoria / high (13)

Less tired (14)

Improved gastrointestinal symptoms (15)

Less dizzy (16)

Better sleep (17)

Less seizures (18)

Improved heart rate or palpitations (19)

Less worrying (20)

Problems with bowels / incontinence improve (21)

None (0)

0 0O OO0 0000000000 oo ooo o oo

Other (please specify) (22)

Display This Question:

If Which of the following problems have you used any treatment or remedies to help with, in the last... I= None
Q37 What side effects have you noticed, or did you notice, from using ${Q62/ChoiceGroup/SelectedChoices}?
Dry mouth (1)

Fatigue (2)

Dizziness (3)

Nausea (4)

Gastrointestinal problems e.g. an upset stomach (5)

Rapid heartbeat (6)

0O OO0 o oo

Diarrhoea or incontinence (7)

169



Headache (8)

Anxiety (9)

Psychotic symptoms (e.g. hearing, seeing, smelling or feeling unusual experiences) (10)
Sexual problems (11)

Vomiting (12)

Fainting (13)

Liver problems (14)

Seizures (15)

Problems sleeping (16)

Movement or mobility problems (17)
Weight gain (18)

Weight loss  (19)

None (0)

0O 0O OO OO 00O 0o 0 o o oo

Other (please specify) (20)

Start of Block: Section 9B. Covid-19 - non CBD group

Q38 Please answer the following questions, thinking about whether your attitudes to medications or remedies
have changed during the Covid-19 pandemic, i.e. since March 2020.

Strongly disagree (-2) Disagree a little (-1) My attitudes haven't changed (0)  Agree a little
1) Strongly agree (2)

I am more likely to use herbal or ‘natural’ remedies or alternative therapies (1)
I am more likely to take prescribed medications (2)

I am more sceptical of the pharmaceutical industry (3)

Q39 If you have any other comments on the above questions please state them here

Start of Block: CBD group Section 6A. Product (CBD) consumption

Q40 When was the last time you consumed CBD products?

0 Over 10 years ago (6)

0 5-10yearsago (5)

0 2 - 4 years ago (4)

0 1-2yearsago (3)

0 6 months - 1 year ago (2)
0 Less than 6 months ago (1)

Q41 How many days in an average year (of using CBD products), would you consume CBD products?
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For example: Daily=365, Twice weekly = 104, Weekly = 52, Monthly = 12

Q42 Where have you bought CBD products from before?
Health food shops like Holland and Barrett (in the shop or online) (1)
CBD specific websites (2)
From someone selling them in person (3)
Pharmacy (4)
Prescriber (5)
On-line (open web) (6)
On-line (darknet) (7)

Social media distributor (8)

0O 0O 0O0o0o o o oo

Other (please state) (9)

Q43 If you were to find out that your main CBD preparation contained significantly different amounts of CBD
than advertised, would you stop taking the product?

0 Yes (1)
0 No (2)
0 Unsure (3)

Q44 On a typical day that you use CBD products, on average how many single doses do you use?

Q45 Which of the following CBD products have you used in the last 12 months?
Oil for vaping (1)
Oil for oral use (2)
Oil for topical use (on skin surface) (3)
Capsules (4)
Edibles (food/drink) (5)
Spray (6)
Flower (7)
None (0)

0O 0O OO0 o o oo

Other (please specify) (8)

Q46 What is the most common CBD product you have used in the last 12 months? Choose one only

0 Oil for vaping (1)
0 Oil for oral use (2)
0 Oil for topical use (3)
0 Capsules (4)
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0 Edibles (food/drink) (5)

0 Spray (6)

0 Flower (7)

0 None (8)

0 Other (please specify) (9)

Q47 What is the approximate CBD content (mg) in a single dose of the product you typically use, in the last 12
months?

0 Amount of CBD (1)

0 I don't know (2)

Q48 Have you changed your CBD use in the last 12 months?

0 Yes — It has increased a lot (2)

0 Yes — It has increased a little (1)
0 No — It has stayed the same (0)

0 Yes — It has decreased a little (-1)
0 Yes — It has decreased a lot (-2)

0 Yes — | stopped using CBD (-3)

Q49 How much would you estimate you have spent (in £), per month on CBD products over the last 12 months?

Start of Block: CBD group Section 5A. Reasons for using CBD

Q50 Has a medical professional recommended CBD products to you before?

0 Yes (1)
0 No (2)
0 Unsure (3)

Q51 Which of the following problems have you used CBD to help with in the last 12 months?
@] Anxiety (1)

@] Stress (2)

@] Low mood (3)

@] General wellbeing (4)
@] Occasional pain (5)
@] Chronic pain (6)

@] Sleeping problems (7)
O

Fatigue (8)
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Addiction (9)

Psychosis-like symptoms (e.g. hearing voices, unusual experiences) (10)
Gastrointestinal problems (e.g. IBS, an upset stomach) (11)
Epilepsy (12)

Multiple Sclerosis (13)

Nausea (14)

Trauma (15)

Cancer (16)

Alzheimer’s Disease (17)

Huntingdon’s Disease (18)

Parkinson’s (19)

Musculoskeletal problems (20)

Arthritis (21)

Joint problems (22)

Inflammation (23)

Skin conditions (24)

Tourette's syndrome (25)

Movement disorders (26)

To lessen the effects of medical cannabis (28)

To lessen the effects of cannabis or THC used recreationally (29)
For relaxation (30)

To increase concentration (31)

None (0)

0 0O0O0O0O 000000000 00 o0 o o o o o oo

Other (please state) (27)

Skip To: End of Block If Which of the following problems have you used CBD to help with in the last 12
months? = None

Carry Forward Selected Choices - Entered Text from "Which of the following problems have you used CBD to
help with in the last 12 months?"

Q52 Which of the following problems would you say is the most common one you have used CBD to help with,
in the last 12 months?

(Choose one only)

0 Anxiety (1)

0 Stress (2)

0 Low mood (3)

0 General wellbeing (4)
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0 Occasional pain (5)

0 Chronic pain (6)

0 Sleeping problems (7)

0 Fatigue (8)

0 Addiction (9)

0 Psychosis-like symptoms (e.g. hearing voices, unusual experiences) (10)
0 Gastrointestinal problems (e.g. IBS, an upset stomach) (11)
0 Epilepsy (12)

0 Multiple Sclerosis (13)

0 Nausea (14)

0 Trauma (15)

0 Cancer (16)

0 Alzheimer’s Disease (17)

0 Huntingdon’s Disease (18)

0 Parkinson’s (19)

0 Musculoskeletal problems (20)

0 Anrthritis (21)

0 Joint problems (22)

0 Inflammation (23)

0 Skin conditions (24)

0 Tourette's syndrome (25)

0 Movement disorders (26)

0 To lessen the effects of medical cannabis (28)

0 To lessen the effects of cannabis or THC used recreationally (29)
0 For relaxation (30)

0 To increase concentration (31)

0 None (0)

0 Other - please state (27)

Skip To: End of Block If Condition: None Is Selected. Skip To: End of Block.

Q53 Have you used any other medications, treatments or remedies for ${Q55/ChoiceGroup/SelectedChoices},
in the last 12 months?

@] Antidepressant medication (1)
@] Anti-anxiety medication (anxiolytics) (2)
@] Prescribed pain relief (3)
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Shop-bought pain relief (over-the-counter) (4)
Nonsteroidal anti-inflammatory drugs (typically over-the-counter) (5)
Corticosteroids (6)

Anti-epileptic drugs (7)

Medications for drowsiness e.g. anti-histamines (8)
Sleeping medication 9)

Melatonin (10)

Alcohol (11)

Recreational drugs (12)

Herbal remedies (13)

Acupuncture (14)

Yoga (15)

Massage (16)

Meditation (17)

Mindfulness (18)

Healthy eating (19)

None (0)

0 0O 00O 0O 00O 0000 oo o oo oo

Other - please state (20)

Q54 What reason(s) influence you taking CBD, rather than other medications, treatments or remedies?

Q55 If you have any other comments on the above questions please state them here (optional)

Start of Block: Section 7A. Beliefs about products - CBD group

Q56 You will now be asked some questions about your thoughts and attitudes about CBD. Please answer the
questions based on the main problem or problems you hoped it would help you with.

Strongly disagree (-2) Somewhat disagree (-1)  Neutral (0) Somewhat agree (1)
Strongly agree (2)

Before | started using CBD, | believed it could help my problem (1)
Since or after using CBD, | believe it has helped my problem (2)
Before using CBD, | was feeling hopeless about previous treatments/medications (3)

Since or after using CBD, | am/was feeling hopeless about future treatments/medications (4)

Q57 If you have any other comments on the above questions, please state them here

Start of Block: Section 8A. Perceived effectiveness and impacts of products - CBD group
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Q58 How much do you agree with the following statement:

CBD products have been or were effective in helping me with my main problem

0 Strongly disagree (-2)
0 Disagree a bit (-1)

0 Neutral (0)

0 Agree a bit (1)

0 Strongly agree (2)

Q59 What benefits have you noticed, or did you notice, from using CBD products?
| feel more calm and/or relaxed (1)

Less pain (2)

Less depressed / down (3)

Better focus / concentration (4)

More relaxed muscles / less tension (5)

Better self-esteem (6)

| take less of my other medications (7)

More energy (8)

Better memory (9)

Sexual enhancement (10)

Reduced symptoms of trauma or PTSD (post-traumatic stress disorder) (11)
Less nausea / sickness (12)

Euphoria / high (13)

Less tired (14)

Improved gastrointestinal symptoms (15)

Less dizzy (16)

Better sleep (17)

Less seizures (18)

Improved heart rate or palpitations (19)

Less worrying (20)

Problems with bowels / incontinence improve (21)

None (0)

0 0O 0O0O0O 0000 000000 Oo0oob oo o o oo

Other (please specify) (22)

Q60 What side effects have you noticed, or did you notice, from using CBD products?
@] Dry mouth (1)
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Fatigue (2)

Dizziness (3)

Nausea (4)

Gastrointestinal problems e.g. an upset stomach (5)
Rapid heartbeat (6)

Diarrhoea or incontinence (7)

Headache (8)

Anxiety (9)

Psychotic symptoms (e.g. hearing, seeing, smelling or feeling unusual experiences) (10)
Sexual problems (11)

Vomiting (12)

Fainting (13)

Liver problems (14)

Seizures (15)

Problems sleeping (16)

Movement or mobility problems (17)

Weight gain (18)

Weight loss  (19)

None (0)

0O 0O OO OO 000 000 o0 o o o o o oo

Other (please specify) (20)

Start of Block: Section 9A. Covid-19 - CBD group

Q61 Please answer the following questions, thinking about whether your attitudes to medications or remedies
have changed during the Covid-19 pandemic, i.e. since March 2020.

Strongly disagree (-2) Disagree a little (-1) My attitudes haven't changed (0)  Agree a little
@ Strongly agree (2)

I am more likely to use herbal or ‘natural’ remedies or alternative therapies (1)
I am more likely to take prescribed medications (2)

I am more sceptical of the pharmaceutical industry (3)

Q62 If you have any other comments on the above questions please state them here
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Appendix 9: Qualitative comments from the survey

Survey section

Theme

Example comments
CBD user-group

CBD
acceptability

More research and
regulations are required

‘My understanding is that there is not
enough research to be sure what they
help with/what levels are effective. |
wouldn't be opposed to taking them if |
thought the research supported this’

‘I believe that GMP certified products
should be available on the NHS.
Observational trials should be
recognised by MHRA and HMG and
HMG should put in place the training
and funding infrastructure to enable
consultants and GPs to prescribe with
confidence’

Distrust and frustration
regarding lack of
regulations

‘1 use prescription CBD oil/flowers but
need better quality/strength & not
corrupt people to get it from’.

Improvements on quality of
life

‘l have used the oil and ointment on a
bad knee for a few weeks. Prior to using
it I would play 9 holes and be in pain. |
now can play 18 without any pain’.

What reason(s)
influence you
taking CBD,
rather than
other
medications,
treatments or
remedies?

More natural

‘It works better and does not have nasty
side effects’

‘Natural qualities’

Wanting to try something
different

‘Lower risk of intrusive side effects,
more 'natural’, public advocation,
desperation’

Something different that might work
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Survey section

Theme

Example comments

CBD-user group

Non-user group

Attitude change
since Covid-19

Scepticism of
the
pharmaceutical
industry
increased

‘More awareness of the
pharmaceutical
industries profiting from
the use of prescription
medicine/drugs to treat
symptoms of disease
rather than promote
cures/treatments or to
promote healthy lifestyle
changes and the use of
traditional/herbal
remedies or medicines’

Scepticism of
the
pharmaceutical
industry
decreased

‘I have always been
sceptical of the
pharmaceutical industry,
but since the success of
covid vaccinations |
think has reduces the
scepticism slightly, even
though that's one small
part of the entire
industry, so it feels like
I've been biased by the
vaccinations recently’

‘I never get the flu jab
but was keen to get the
covid jab... it felt more

important for some
reason’

‘My opinion of the
Pharmaceutical
industry has improved
as a result of their
response to Covid’
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