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ABSTRACT

Background: Cannabis-based medicinal products (CBMPs) are a potential treatment for post-traumatic
stress disorder (PTSD), but their long-term efficacy and safety need further investigation. This study
assessed the changes in health-related quality of life (HRQoL) and adverse events in PTSD patients
prescribed CBMPs.

Research design and methods: This observational cohort study included PTSD patients enrolled on
the UK Medical Cannabis Registry for 18 months or longer. Changes in PTSD-specific symptoms (IES-R),
anxiety (GAD-7), sleep quality (SQS), and general HRQoL (EQ-5D-5 L) were assessed at 1, 3, 6, 12, and 18
months.

Results: In 269 patients, significant improvements in PTSD symptoms, anxiety, sleep quality, and HRQoL
were observed at all follow-up points (p < 0.001). On multivariate logistic regression, male gender (OR =
0.51; 95% Cl:0.28-0.94; p = 0.034) was associated with a reduced chance of reporting improvements in
IES-R. Adverse events were reported by 70 (26.02%) patients, with insomnia (n =42, 15.61%) and fatigue
(n =40, 14.87%) being the most common.

Conclusions: CBMPs were associated with improvements in PTSD symptoms, anxiety, sleep, and HRQoL
at up to 18 months. Although the study’s observational nature limits causal conclusions, these findings
support further assessment of medical cannabis.

Trial registration: This is an observational study and is not registered as a clinical trial.
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Cannabis; post-traumatic
stress disorder; anxiety;
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inhibitors (SSRIs) and nonselective monoamine oxidase inhibi-
tors are also effective therapies, there are limitations to their
widespread use [8]. Up to one-third of individuals with PTSD do
not respond to currently available treatments. For psychothera-
pies and first-line SSRIs, the non-response rate may be as high as
50% and 40%, respectively [9]. Consequently, further research
into therapies for PTSD is crucial [10].

Cannabis-based medicinal products (CBMPs) have emerged
as novel treatments for PTSD. The two main phytocannabinoids
found in CBMPs are (—)—trans—Ag—tetrahydrocannabinol (A9-THC)
and cannabidiol (CBD) [11]. The primary mechanism of action of
A9-THC is at the G-protein coupled cannabinoid receptor type 1
and 2 (CB;R/CB,R) [12]. CB4R is densely localized in areas of the
central nervous system such as the amygdala, hippocampus, and

1. Introduction

Post-traumatic stress disorder (PTSD) is a mental health condition
that develops after experiencing or witnessing a traumatic event.
It is characterized by persistent symptoms including flashbacks,
nightmares, avoidance of reminders, and hyperarousal [1]. The
prevalence within the UK is estimated to be between 5-10% of
the population [2]. Coexisting psychiatric conditions, such as
anxiety and depression, which can arise after trauma, often
worsen PTSD severity [3]. Furthermore, people with PTSD are
more likely to develop medical comorbidities. These include
chronic pain, dementia, and cardiometabolic disorders [4].
PTSD therefore results in significant personal and societal burden
[5]. As PTSD is more prevalent in socio-economically deprived
populations, effective treatment is essential to address health-

care inequalities [6].

Psychotherapy is the gold-standard treatment for PTSD,
including trauma-focused cognitive behavioral therapy and eye
movement desensitization and reprocessing [7]. Although phar-
macological treatments such as selective serotonin reuptake

ventromedial prefrontal cortex, which are involved in the mod-
ulation of fear [13,14]. Agonism of CB,R in these areas prevents
presynaptic neurotransmitter release, leading to neuronal plasti-
city and resultant psychotropic effects, such as mood alteration
and reduction in anxiety [15].
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While A9-THC primarily acts as a partial agonist for CB;,
R and CB,R, CBD has a more complex pharmacological profile
[16]. Although CBD has a low affinity for both CB;R and CB,R,
some studies suggest that it acts as a negative allosteric
modulator of CB;R [17], thereby decreasing the activation of
(B4R receptors by both endogenous and exogenous agonists,
including A9-THC [18]. While these mechanisms are of interest,
the clinical relevance remains uncertain, and further research
is needed to fully elucidate their impact. In the context of
PTSD, preclinical studies in animal models have shown promis-
ing results, demonstrating the potential therapeutic efficacy of
cannabinoids. In rodents, for example, CBD has shown reduc-
tion in fear expression through CB;R mediated signaling [19].

Beyond CB;R and CB,R, cannabinoids can also induce
effects through activation of other targets, such as 5-
hydroxytryptamine;p (5-HT;a) receptors, transient receptor
potential vanilloid type 1 (TRPV1) channels, and peroxisome
proliferator-activated receptors [15]. The 5-HT;5 receptor is
expressed on serotonergic neurons in the median raphe
nucleus and is an established anxiolytic target [20]. In vivo
studies have suggested that low-doses of CBD may facilitate 5-
HT; signaling, reducing stress and enhancing fear extinction
in individuals [21].

Currently, the clinical evidence supporting the use of can-
nabinoids for PTSD is scarce, yet promising. Black et al. con-
ducted a systematic review which found that pharmaceutical
preparations of A9-THC/CBD demonstrated an advantage over
placebo in improving day-to-day functioning and nightmare
frequency in PTSD patients [13]. A prior analysis of the UK
Medical Cannabis Registry (UKMCR) by our group has also
shown that patients with treatment-resistant PTSD report
improvements in PTSD-specific, sleep, and anxiety symptoms
after 6 months of CBMP treatment [22].

Nevertheless, the current body of research in this area has
significant limitations. There remains a paucity of high-quality
evidence due to a lack of randomized control trials, small
sample sizes, and heterogeneity across studies [13].
Furthermore, current research has mostly investigated the
effects of cannabinoids over a short time period, which may
not provide insight into long-term effectiveness and adverse
event incidence. Given that chronic cannabis exposure is asso-
ciated with a reduction in CB4R activity, there is a need to
investigate whether this causes long-term side-effects or tol-
erance to short-term anxiolytic effects [23].

This study’s primary aim was to assess the changes in PTSD-
specific and general patient-reported outcomes measures
(PROMs) over 18 months for PTSD patients treated with
CBMPs. The secondary aim was to assess the incidence of
adverse events within this cohort to evaluate the long-term
safety of using CBMPs for the management of PTSD.

2. Patients and methods
2.1. Study design

This prospective cohort study examined longitudinal clinical data
from the UKMCR to investigate the effects of CBMPs in PTSD
patients. Written and informed consent was obtained from par-
ticipants prior to their data being collected. Consenting patients

completed online questionnaires remotely at 1, 3, 6, 12, and 18
months after initial baseline assessment to evaluate PROMs and
adverse events. The UKMCR was given ethical approval from the
Central Bristol Ethics Committee (Reference: 22/SW/0145).
Hereafter, this study adheres to the STROBE guidelines for
strengthening the reporting of observational studies [24].

2.2. Setting and participants

Since 2019, the UKMCR has prospectively collected sequential,
pseudonymized clinical data from patients in the UK and Crown
Dependencies who are prescribed CBMPs for any approved
clinical indication. The inclusion criteria for this study were
patients aged 18 years and older who have initiated CBMP treat-
ment for a primary diagnosis of PTSD. Participants were excluded
from the study if they had not completed baseline PROMs, if they
were not enrolled in the UKMCR 18 months prior to data extrac-
tion, or if the primary indication for receiving treatment with
CBMPs was not for PTSD.

2.3. Data collection

At baseline assessment, clinicians recorded demographic
details including age, gender, occupation, body mass index
(BMI), alcohol consumption, smoking status, and cannabis
exposure. The term ‘cannabis gram-years’ represents a novel
metric which was used to quantify an individual’s lifetime
cannabis consumption, regardless of their current status [25].
These individuals were counseled to stop all external sources
of cannabis upon commencement of CBMPs.

For patients with a primary diagnosis of PTSD, the inci-
dence of relevant comorbidities was documented.
Additionally, the Charlson Comorbidity Index, an assessment
tool designed to predict long-term mortality risk associated
with comorbidities, was calculated for each patient [26].

Throughout the duration of treatment, pertinent details of
CBMPs were recorded, including strain, dosing, and route of
administration. Prescriptions were available as oil-based for-
mulations, inhaled dried flower, or a combination of the two.
All prescribed CBMPs complied with Good Manufacturing
Practice standards [27]. These were used to calculate the
daily dose of prescribed THC and CBD.

2.4. Patient-reported outcome measures

The main outcome measured in this study was the change in
PROMs from baseline to follow-up points at 1, 3, 6, 12, and 18
months. The following assessment tools were employed to
evaluate symptom improvement in PTSD patients: the impact
of event scale - revised (IES-R), EQ-5D-5L, generalized anxiety
disorder-7 (GAD-7), single-item sleep quality scale (SQS), and
patient global impression of change (PGIC) [28-32].

The IES-R is a self-reported questionnaire consisting of 22
items designed to measure the subjective distress associated
with traumatic experiences [28]. It is mapped to the Diagnostic
and Statistical Manual of Mental Disorders (DSM-IV) criteria for
PTSD. Respondents evaluate each item using a 5-point scale,
where 0 indicates ‘not at all' and 4 signifies ‘extremely.” The
total score can range from 0 to 88, and additional subscale



scores can be derived for its symptomatic dimensions of intru-
sions, avoidance, and hyperarousal.

The EQ-5D-5L is a standardized measure used to assess
health-related quality of life. It consists of five dimensions:
mobility, self-care, usual activities, pain/discomfort, and anxi-
ety/depression. For each dimension, respondents rate their
health state on a 5-point scale ranging from ‘no problems’ to
‘extreme problems’ [29]. In addition to the individual dimen-
sion scores, a summary index score is generated, which can be
used to quantify the overall health status of an individual, with
higher scores indicating better health.

The GAD-7 assesses the severity of symptoms associated with
generalized anxiety disorder. It is a questionnaire consisting of
seven items, each reflecting common anxiety-related symptoms
such as excessive worry, restlessness, and tension. Respondents
rate each item on a 4-point Likert scale (0='not at all' to 3
='nearly every day’), with total scores ranging from 0 to 21.
Scores of 5, 10 and 15 are used as cutoff points to classify the
severity of anxiety symptoms into mild, moderate, and severe,
respectively [30]. A change of > 4 on the GAD-7 was considered
a clinically significant improvement, as this value represents the
minimally clinically important difference (MCID) [33].

The SQS is a self-administered, single-item measure used to
assess a patient’s sleep quality over a 7-day recall period [31].
Scores range from 0 (‘terrible’) to 10 (‘excellent’). The MCID for
a clinically significant improvement in the SQS was a change of >
2.6 [31].

The PGIC is a brief self-report scale used to assess
a patient’s overall perception of their improvement or worsen-
ing over a specified time period. It consists of a single item
where patients rate their change in condition on a 7-point
scale, ranging from ‘no change, or condition has got worse’ to
‘a considerable improvement’ [32].

2.5. Missing values

The method used to address missing PROMs data at follow-up
intervals was baseline observation carried forward (BOCF). In
the BOCF approach, if a subject lacks a post-baseline measure-
ment at the study endpoint, their baseline value is used to
replace the missing data for that variable [34]. This method is
particularly recommended in clinical studies where there is
a high likelihood of dropout, as it provides a conservative
estimate of the treatment effect [35].

2.6. Adverse events

Adverse events (AE) were either reported by patients through
remote self-reporting or noted by healthcare providers during
scheduled appointments. These events were then categorized
in line with the Common Terminology Criteria for Adverse
Events, version 4.0 [36].

2.7. Statistical analysis

Descriptive statistics were used to summarize the key findings
relating to baseline demographics, comorbidities, substance
use history, CBMP prescriptions, and AE incidence. Data that
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follows a parametric distribution is presented as the mean £
standard deviation (SD), whereas nonparametric data is dis-
played as the median with interquartile range (IQR).

To investigate changes in PROMs, a repeated measures
analysis of variance (ANOVA) was performed. Following this,
significant results were further analyzed using post-hoc pair-
wise comparisons, with a Bonferroni correction applied to
control for multiple comparisons. This approach was adopted
to reduce the risk of Type | error [37].

A univariate logistic regression analysis was performed to
determine whether any individual variables were associated
with the likelihood of reporting an improvement in the IES-R
Total Score at 18 months. Following this, a multivariate logistic
regression analysis was conducted, which considered the com-
bined influence of multiple variables on the likelihood of improve-
ment. This approach allows for a more comprehensive analysis, as
it adjusts for potential confounding factors and highlights the
independent effect of each variable in the context of others
[38]. All values from the univariate analysis were taken forward
into the multivariate analysis due to the known relationship
between variables such as prior cannabis use, gender, type of
CBMP prescribed and dose of CBD and THC for example. This is to
help control for known confounders present within the dataset.

A p-value of <0.050 was considered indicative of statistical
significance. All statistical analyses were performed using
Statistical Package for Social Sciences (SPSS) (IBM Statistics
version 29 SPSS Inc [New York, IL], USA).

3. Results
3.1. Baseline demographics and cannabis status

At the time of data extraction (13 December 2023), a total of 19,763
patients were registered in the UKMCR. From this cohort, 1,105
patients (5.59%) were excluded for not completing any baseline
PROMs 13,684 patients (69.24%) for not being enrolled with the
UKMCR at least 18 months prior to data extraction, and 4,704
patients (23.80%) for having a primary indication for CBMP treat-
ment other than PTSD. Therefore, a total of 269 patients (1.36%)
met the inclusion criteria and were included in the analysis.
Analysis for PROMs completion was performed at 1 month (n=
244; 90.71%), 3 months (n = 224; 83.27%), 6 months (n=189;
70.26%), 12 months (n =155; 57.62%), and 18 months (n=116;
43.12%).

The majority of patients were male (n = 164; 60.97%). The mean
age was 38.74 (£10.05) years, and the mean body mass index (BMI)
was 27.40 (+7.31) kg/m? (Table 1). A significant portion of the
cohort was unemployed (n=133; 49.44%) and over half had
a concurrent diagnosis of anxiety or depression at baseline
(n = 170; 63.20%). Most participants were active cannabis consu-
mers at baseline (n=198; 73.61%), with a median lifetime expo-
sure of 10.00 (4.00-20.00) gram years across the cohort (Table 2).

3.2. Cannabis-based medicinal product dosing and
prescription

At baseline, the prescribed median daily CBD dose was 5.00
[0.00-11.00] mg/day. This increased to 20.00 [10.00-65.00] mg/
day at 18-months (Table 3). For A9-THC, the prescribed median
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Table 1. Demographic details of study participants at baseline assessment
(n = 269).

Table 2. Tobacco, alcohol, and cannabis exposure of study participants at
baseline assessment (n = 269).

No. (%)/Mean + SD/Median

Baseline characteristics [IQR]
Gender

Female 105 (39.03%)

Male 164 (60.97%)
Age (Years) 38.74 +£10.05
Body mass index (kg/m?) 27.40 £7.31
Occupation

Unemployed 133 (49.44%)

Professional
Elementary occupations 13 (4.83%)
Service and sales workers 11 (4.09%)
Technicians and associate professionals 11 (4.09%)
Craft and related trades workers 7 ( )
Armed forces occupations 5( )
Managers 5 (1.86%)

3( )

3( )

23 (8.55%)

Clerical support workers

Skilled agricultural, forestry and fishery 1.12%
workers
Plant and machine operators, and 1 (0.37%)
assemblers

Retired 1 (0.37%)

Other occupations 42 (15.61%)

Unknown 11 (4.09%)
Charlson Comorbidity Index 0.00 [0.00-0.00]
AIDS 0 (0.00%)
Anxiety/depression 170 (63.20%)
Arthritis 23 (8.55%)
Cerebrovascular accident or transient ischemic 3 (1.12%)

attack
Chronic obstructive pulmonary disease 5 (1.86%)
Congestive heart failure 1 (0.37%)
Connective tissue disease 4 (1.49%)
Dementia 0 (0.00%)
Diabetes (uncomplicated or end-organ 13 (4.83%)

damage)
Endocrine thyroid dysfunction 10 (3.72%)
Epilepsy 3 (1.12%)
Hemiplegia 0 (0.00%)
Hypertension 10 (3.72%)
Leukaemia 1 (0.37%)
Liver disease 5 (1.86%)
Lymphoma 0 (0.00%)
Moderate to severe chronic kidney disease 1 (0.37%)
Myocardial infarction 1 (0.37%)
Peptic ulcer disease 2 (0.74%)
Peripheral vascular disease 1 (0.37%)
Solid tumor 7 (2.60%)
Venous thromboembolism 0 (0.00%)

Parametric data are presented as mean * standard deviation and non-para-
metric data are presented as median [interquartile range].

Abbreviations: SD, standard deviation; IQR, interquartile range; AIDS, acquired
immunodeficiency syndrome.

daily dose at baseline was 20.00 [8.15-22.00] mg/day. It increased
to 195.00 [105.00-260.00] mg/day at 18-months. The most com-
mon prescription at baseline was dried flower only (n=142;
52.79%), and this continued to be the most common regimen
throughout all follow-up periods. Adven EMC1 50/<4 mg/ml CBD/
THC (Curaleaf International, United Kingdom) and Adven EMT 20
mg/ml THC (Curaleaf International, United Kingdom) were the
most frequently prescribed CBD- and THC-dominant oils. The
most commonly prescribed dried flower was Adven EMT2 16%/
<1% THC/CBD (Curaleaf International, United Kingdom).

3.3. Patient-reported outcome measures

Table 4 shows the changes in baseline and follow-up scores at
1, 3, 6, 12, and 18 months. Additionally, Supplementary Table

Tobacco, alcohol, and cannabis status No. (%)/Median [IQR]

Cannabis status
Cannabis naive
Ex-user
Current user
Cannabis consumption, gram years
Tobacco status
Non-smoker
Ex-smoker
Current smoker
Tobacco pack years
Weekly alcohol consumption, units

30 (11.15%)

41 (15.24%)

198 (73.61%)
10.00 [3.00-25.00]

57 (21.19%)

111 (41.26%)

101 (37.55%)
10.00 [4.00-20.00]
0.00 [0.00-1.00]

Parametric data are presented as mean + standard deviation (SD) and non-
parametric data are presented as median [interquartile range (IQR)]. ‘Gram-
years' is a novel metric used to quantify and standardize lifetime cannabis use
in ex and current smokers.

Abbreviations: IQR, interquartile range.

S1 presents the Bonferroni corrected p-values for pairwise
comparisons between baseline and each follow-up period for
significant findings on repeated measures ANOVA.

Global improvements in PTSD-specific symptoms, as
assessed by the IES-R Total Score, were observed from base-
line through all follow-up periods at 1, 3, 6, 12, and 18 months
(p <0.001). Furthermore, the specific subscales of avoidance,
intrusions, and hyperarousal all showed improvement
between baseline and all subsequent follow-up periods of
the study (p < 0.001).

General health-related quality of life, as measured by the
EQ-5D-5L Index Value, showed improvements at 1, 3, 6, 12,
and 18 months compared to baseline (p < 0.001). This positive
change in the EQ-5D-5L was observed across the domains of
Usual Activities, Pain & Discomfort, and Anxiety & Depression
at all time points up to 18 months (p < 0.001). However, for the
Self-Care domain, improvement was noted only up to 1 month
(p=0.007), after which no further changes were observed
from baseline (p >0.050). At 12 (5.57 £1.30; p=0.024) and
18 months (5.61+1.28; p<0.001), the mean PGIC had
improved compared to 1 month follow-up (5.36 + 1.33).

Reductions in anxiety severity and enhancements in sleep
quality were noted, as indicated by the changes in GAD-7 and
SQS scores. These improvements were significant between base-
line and each follow-up period at 1, 3, 6, 12 and 18 months
(p < 0.001). Furthermore, GAD-7 scores exceeding the MCID
were observed in 53.53% (n = 144) at 1 month, 55.02% (n = 148)
at 3 months, 44.98% (n=121) at 6 months, 38.29% (n=103) at
12 months, and 31.23% (n =84) at 18 months (Supplementary
Table S2). Similarly, for the SQS, clinically significant improve-
ments were observed in 34.94% (n=94) at 1 month, 37.92%
(n = 102) at 3 months, 28.25% (n=76) at 6 months, 24.91%
(n = 67) at 12 months, and 18.22% (n = 49) at 18 months.

3.4. Univariate and multivariate analysis

A univariate analysis was conducted to assess the individual
variables that were associated with improvement in the IES-R
Total Score at the 18-month follow-up (Supplementary Table
S3). This revealed that current cannabis users at baseline
(OR =2.73; 95% CI: 1.06-7.01; p=0.037), patients prescribed
dried flower only preparations (OR =4.39; 95% Cl: 1.24-15.54;
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Table 3. CMBP dosing and route of administration for study participants at baseline, 1 month, 3 months, 6 months, 12 months, and 18 months follow-up.

18 months

Baseline 1 month 3 months 6 months 12 months

CBD Dose 5.00 [0.00-11.00]  20.00 [0.00-60.00] 20.00 [0.00-62.50] 20.00 [0.00-65.00] 22.00 [10.00-70.00]
(mg/day)

THC Dose 20.00 [8.15-22.00] 102.50 [80.00-150.00] 110.00 [100.00-200.00] 150.00 [100.00-212.50] 195.00 [105.00-246.95]
(mg/day)

Oils only 60 (22.30%) 51 (18.96%) 29 (10.78%) 31 (11.52%) 25 (9.29%)

Dried flower 142 (52.79%) 139 (51.67%) 135 (50.19%) 132 (49.07%) 140 (52.04%)
only

Both 67 (24.91%) 79 (29.37%) 103 (38.29%) 99 (36.80%) 100 (37.17%)

1

1

20.00 [10.00-65.00]

195.00 [105.00-260.00]

23 (8.55%)
41 (52.42%)

03 (38.29%)

Dosage is displayed as median [interquartile range] mg/day, whilst route of administration is displayed as n (%).
Abbreviations: CBD, cannabidiol; THC, (-) -trans-A9-tetrahydrocannabinol.

Table 4. Results of repeated measures ANOVA for changes in patient-reported outcome measures.

PROMs Baseline 1 month 3 months 6 months 12 months 18 months p-value
IES-R
Avoidance 18.93 £ 6.61 15.68 £6.58 1439+£7.59 15.05+7.52 15.44+7.82 16.01 £ 8.13 <0.0071%**
Intrusions 22.38+7.00 16.39+£7.71 15.80 £ 8.21 16.38 + 8.59 17.57 £ 8.62 18.43+8.73 <0.007***
Hyperarousal 17.10+5.38 12.41 £5.90 1191 £6.46 12.95 + 6.46 13.45+6.70 14.03+6.72 <0.0071%**
Total Score 58.41£17.00 44.48 +18.32 42.09 + 20.60 44.38 +20.99 46.46 +21.80 48.47 £22.01 <0.007***
EQ-5D-5L
Index Value 0.39+0.29 0.55+0.26 0.56 +0.28 0.52+0.28 0.51+£0.30 0.48+0.30 <0.007***
Mobility 1.81+0.99 1.73+£0.99 1.72+0.99 1.81+£0.98 1.81+£0.98 1.82+0.97 0.081
Self-Care 1.99 +£1.03 1.83£0.95 1.88 £0.99 1.88 £0.98 1.94 +£1.02 1.92£1.00 0.011*
Usual Activities 2.86 +1.08 2.38+0.98 2.34+1.06 248 +£1.06 245 +1.09 2.62+1.09 <0.0071%**
Pain & Discomfort 256+1.22 229+1.10 2.25+1.06 232+1.08 235+1.14 240+1.17 <0.007%**
Anxiety & Depression 3.71£1.13 298 +1.04 295+ 1.11 3.08+£1.10 3.11+£1.7 3.23+£1.20 <0.0071%**
GAD-7 14.64 +5.48 9.83+5.82 9.45+5.68 1042 +5.98 11.13+£6.43 11.53+£6.30 <0.0071***
SQs 3.25+£225 5.07+£2.52 5.04+2.59 4.65+2.58 446 + 2.65 4.04 +2.65 <0.0071%**
PGIC 536+ 133 541+1.38 5.55+1.28 5.57 +1.30 5.61+1.28 0.002**

Each PROM is displayed as mean + standard deviation. ***p < 0.001, **p < 0.01, *p < 0.05.

Abbreviations: IES-R, impact of event scale — revised; GAD-7, generalized anxiety disorder-7; SQS, sleep-quality scale; PGIC, patient global impression of change.

p =0.022), and patients prescribed both dried flower and oil
preparations (OR=4.14; 95% Cl: 1.15-14.92; p=0.030) were
associated with improved odds of reporting an improvement
in I[ES-R Total Score. After subsequent multivariate analysis, the
positive association of the above variables was eliminated,
with now only male gender (OR=0.51; 95% Cl: 0.28-0.94;
p =0.034) being associated with reduced chance of reporting
improvements in IES-R Total Score (Supplementary Table S4).

3.5. Adverse events

Table 5 displays the adverse events reported by participants
and their severity. There were 542 adverse events (AE)
reported by 70 (26.02%) patients, the majority of which were
mild or moderate. The most common AEs were insomnia
(n = 42, 15.61%) and fatigue (n=40, 14.87%). There were
three (0.55%) isolated life-threatening AEs reported, which
were acidosis (n=1; 0.18%), drug tolerance (n=1; 0.18%),
and pharyngitis (n=1; 0.18%).

4. Discussion

This study demonstrates that treatment with CBMPs is associated
with significant and sustained improvements in PTSD symptom:s,
anxiety, sleep quality, and overall HRQoL in a cohort of 269
patients. This builds on previous UKMCR research evaluating
the clinical efficacy and safety of CBMPs for PTSD at 6 months
[22]. Upon multivariate logistic regression, it was shown that
males were less likely than females to demonstrate improve-
ments in the IES-R Total Score at the 18 month follow-up.

Seventy (26.02%) patients experienced adverse events, with
most being mild or moderate in severity. These findings have
important implications for the management of PTSD with CBMPs
in individuals who have not responded to conventional therapies
or who experience intolerable side effects.

In this study, patients showed statistically significant improve-
ments in the IES-R Total Score, as well as the subscales of intru-
sions, avoidance, and hyperarousal, at all follow-up points
compared to baseline (p < 0.001). These results are in line with
previous observational studies in the field. A retrospective chart
review by Greer et al. found that patients taking cannabis had an
improvement of >75% in a clinician-administered PTSD scale
[39]. Pillai et al.'s prior UKMCR analysis, which similarly used the
IES-R, also reported PTSD symptom improvement in patients
taking CBMPs over a 6-month period [22]. This present study
reinforces these findings whilst demonstrating that improve-
ments in PTSD symptoms persist at 12 and 18 months.
Additionally, this study features a larger sample size compared
to most previous studies that have shown a positive relationship
between prescribed cannabis and symptomatic improvement in
PTSD [39-43]. Of note, the number of participants who reported
an improvement in IES-R reduced at 12 and 18 months. The
reasons for this could be related to the methods utilized to
control for missing data which biases toward a null finding.
Conversely, these effects could be secondary to pharmacological
tolerance to the effects of CBMPs or a ceiling effect to their
efficacy in PTSD. These findings will need examining further in
randomized controlled trials. The findings of the present study,
however, contrast with those of Johnson et al., who reported no
reduction in PTSD symptom severity among veterans using
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Table 5. Frequency and severity of adverse events.

Life-
Adverse Events Mild Moderate Severe threatening Total
Abdominal Pain 2 6 0 0 8 (2.97%)
Acidosis 0 0 0 1 1 (0.37%)
Amnesia 6 5 3 0 14 (5.20%)
Anorexia 6 15 1 0 22 (8.18%)
Anxiety 2 3 5 0 10 (3.72%)
Arthralgia 0 1 1 0 2 (0.74%)
Ataxia 4 5 0 0 9 (3.35%)
Atelectasis 2 0 0 0 2 (0.74%)
Blurred Vision 5 2 0 0 7 (2.60%)
Chills 0 1 0 0 1 (0.37%)
Cognitive Disturbance 7 5 4 0 16 (5.95%)
Concentration 16 1 4 0 31 (11.52%)
Impairment
Confusion 4 7 2 0 13 (4.83%)
Constipation 5 2 0 0 7 (2.60%)
Cough 0 1 0 0 1 (0.37%)
Delirium 4 4 1 0 9 (3.35%)
Diarrhoea 1 0 2 0 3 (1.12%)
Dizziness 8 6 3 0 17 (6.32%)
Drug Tolerance 0 0 0 1 1 (0.37%)
Dry Eye 0 1 0 0 1(0.37%)
Dry Mouth 34 2 0 0 36 (13.38%)
Dysgeusia 4 1 0 0 5 (1.86%)
Dyspepsia 13 4 1 0 8 (6.69%)
Fall 1 0 0 0 1 (0.37%)
Fatigue 11 20 9 0 40 (14.87%)
Fever 4 0 0 0 4 (1.49%)
Flank Pain 0 1 0 0 1 (0.37%)
Flashback 0 0 2 0 2 (0.74%)
Generalized Muscle 7 4 4 0 15 (5.58%)
Weakness

Haemorrhoids 0 1 0 0 1 (0.37%)
Headache 15 15 4 0 34 (12.64%)
Insomnia 7 17 18 0 42 (15.61%)
Intrusive Thoughts 1 0 0 0 1 (0.37%)
Irritability 0 2 1 0 3 (1.12%)
Lethargy 14 17 0 0 31 (11.52%)
Lung Infection 0 5 0 0 5 (1.86%)
Mania 0 0 1 0 1 (0.37%)
Nausea 10 10 1 0 1(7.81%)
Palpitations 1 0 0 0 1 (0.37%)
Paranoia 0 0 2 0 2 (0.74%)
Parasomnia 0 1 3 0 4 (1.49%)
Pharyngitis 0 12 0 1 13 (4.83%)
Rash (Non-Specific) 1 2 0 0 3 (1.12%)
Somnolence 0 24 4 0 28 (10.41%)
Spasticity 3 1 0 0 4 (1.49%)
Tremor 6 4 0 0 10 (3.72%)
Urinary Tract Infection 0 2 0 0 2 (0.74%)
Vertigo 4 6 1 0 1 (4.09%)
Vomiting 9 2 1 0 12 (4.46%)
Weight Loss 13 3 0 0 16 (5.95%)
Total 230 231 78 3 542

Adverse events are classified into mild, moderate, and severe categories, with
the count for each severity level provided. The table also presents the overall
percentage of adverse events for each severity category.

recreational cannabis [44]. This discrepancy is likely due to meth-
odological differences, such as a cross-sectional study design and
convenience sampling method. It has also been suggested that
the motivations and usage patterns of recreational cannabis
consumers differ significantly from those of medical cannabis
patients [45]. Furthermore, this analysis found that males were
less likely to report improvements in the IES-R Total Score at 18
months compared to females (OR = 0.51; 95% Cl: 0.28-0.94; p =
0.034). Whilst differences in expression of cannabinoid receptors
between sexes have been found in pre-clinical models, the sex-
dependent effects of CBMPs in clinical settings are not well

understood [46]. On univariate analysis cannabis users and
those prescribed dried flower were more likely to report an
improvement in IES-R. However, this was not present on multi-
variate analysis. This may be secondary to confounding between
types of medications prescribed to those with prior cannabis
exposure. This highlights the need for future research into how
the effectiveness of CBMPs may vary across different
populations.

The coexistence of other psychiatric disorders in PTSD is well
documented, and further evidenced by 63.20% (n =170) of the
present series having comorbid anxiety and/or depression at
baseline [47,48]. This analysis corroborates the potential anxioly-
tic effects of CBMPs, as patients reported improvements in both
the GAD-7 and the ‘Anxiety and Depression’ domain of the EQ-
5D-5L at all follow-up points compared to baseline (p < 0.001).
This is supported by prior UKMCR studies which have focused on
changes in the GAD-7 as a primary outcome [49,50], as well as
studies investigating anxiety in PTSD specifically [22]. This sug-
gests that CBMPs may be of benefit for PTSD patients particularly
affected from anxiety symptoms or co-morbid anxiety disorders.
The wide range of CBMP mediated actions within fear-related
neurocircuitry likely underpins the pharmacokinetic mechanisms
driving these anxiolytic outcomes [20,21,51]. Interestingly,
LaFrance et al. note that for a significant reduction in anxiety to
be achieved, high doses of cannabis are required [52]. The dose-
response curve for the anxiolytic properties of CBD is complex
and remains poorly understood [53]. As such, further research is
required to determine the optimal therapeutic dose for maximiz-
ing the anxiolytic effects of CBMPs in patients with PTSD and
anxiety-related disorders.

This analysis found that CBMPs were associated with an
improvement in self-reported sleep quality (p < 0.001). Studies
investigating sleep disturbance as a primary outcome show
similar improvements, with reduced nightmare frequency and
shorter sleep-onset times [54-56]. Individuals with PTSD who
report sleep disturbances also tend to experience greater
functional impairment compared to those without such issues
[57]. Moreover, comorbid sleep problems can intensify PTSD
symptoms and hinder the recovery process [58]. As such,
CBMPs emerge as a potential therapeutic option to address
the significant burden that sleep impairment poses in PTSD.

Conversely, insomnia was the most common adverse event
reported in this study, affecting 15.61% (n=42) of the cohort.
A study encompassing all conditions on the UK Medical
Cannabis Registry, reported the prevalence of insomnia as an
adverse event as 10.55% [59]. This was one of the most common
adverse events, but still less than the 15.61% in this study. The
reason for this could be the longer follow up time in the present
study, 18 months, compared to 6 months in the prior analysis.
Moreover, it is estimated that 80-90% of PTSD patients experience
insomnia symptoms, while 50-70% experience nightmares [60].
Consequently, insomnia could be more commonly reported as an
adverse event in studies of PTSD, particularly when they are not
assessed as to whether they were caused by the therapy, such as
in this pseudonymized dataset. A particular limitation of the pre-
sent analysis is that adverse events were not assessed to confirm
whether they were treatment-related or due to another factor.
Across the study one in four participants reported an adverse
event, with the majority of these being mild to moderate in



severity, indicating that CBMPs were largely well tolerated over
the course of 18 months. However, it is worth noting that the
average amount of THC consumed by participants at the 12-
and 18-month follow-up was quite high. While this dosage was
part of the individualized treatment regimen prescribed to parti-
cipants, it may raise concerns regarding potential side effects or
tolerance over time. Such high THC doses warrant further investi-
gation into their long-term safety and effectiveness. Future studies
could explore the impact of varying THC dose levels on therapeu-
tic outcomes, side effect profiles, and optimal dosing strategies.

It is important to recognize the limitations of this study when
interpreting findings. As an observational study, it is impossible to
definitively establish causality between CBMP therapy and
improvements in the IES-R, EQ-5D-5L, GAD-7, and SQS scores
[61]. The lack of blinding and randomization within the study
protocol also reduces the internal validity [62]. Furthermore,
because this investigation lacks a control group, it is difficult to
differentiate whether any observed benefits are due to the CBMP
treatment or to confounding factors, such as the Hawthorne Effect
[63]. Although PROMs are widely used to assess symptom burden
in anxiety-related disorders, they are susceptible to recall bias [64].
Additionally, the sampling process may have been influenced by
selection bias, as indicated by the disproportionate number of
current and ex- cannabis users compared to cannabis-naive
patients. The limitations of BOCF to handle missing data must
also be noted. This approach assumes that participants’ symptoms
remained stable, potentially overlooking any worsening of symp-
toms over time. As such, it may underestimate the true variability
in symptom change and could affect the interpretation of the
therapeutic effects of CBMP. Finally, the reasons for PROM incom-
pletion and attrition were not recorded. As such, the findings of
this study may not be generalizable to other cohorts.

5. Conclusion

This analysis suggests that initiation of CBMP therapy for up to
18 months is associated with improvements in PTSD-specific,
HRQoL, anxiety, and sleep symptoms in PTSD patients.
Moreover, CBMPs are largely well tolerated across this short-
term follow-up. The findings also suggest that CBMPs may be
of particular benefit to PTSD patients with comorbid anxiety or
insomnia. Interestingly, multivariate logistic regression sug-
gests that women may be more likely to report a benefit in
PTSD severity after initiating CBMPs. Although causality can-
not be definitively established due to the observational nature
of the study, these results lay the groundwork for future
randomized controlled trials. Such trials will be necessary to
validate these promising findings, and to identify the patient
populations most likely to benefit from this treatment.

Ethics approval

Ethical approval provided by Southwest — Central Bristol Research Ethics
Committee (Reference: 22/SW/0145).

Patient consent statement

All participants completed written, informed consent prior to enrollment
in the registry.

EXPERT REVIEW OF NEUROTHERAPEUTICS 605

Data availability statement

Data supporting this study’s findings are available from the UK Medical
Cannabis Registry. Restrictions apply to the availability of these data. Data
specifications and applications are available from the corresponding
author.

Acknowledgments

The authors confirm that the PI for this paper is Michael Sodergren and
that he had direct clinical responsibility for patients. The views expressed
are those of the authors and not necessarily those of the NHS, the NIHR or
the Department of Health.

Author contribution statement

All authors contributed to the study’s conception and design. Material
preparation and data collection were performed by A Datta, S Erridge,
J Warner-Levy, E Clarke, K McLachlan, R Coomber, M Asghar, K Bexley,
U Bhoskar, M Crews, A De Angelis, M Imran, F Kamal, L Korb, G Mwimba,
S Sachdeva-Mohan, G Shaya, and JJ Rucker. Data analyses were performed
by A Datta, S Erridge and MH Sodergren. The first draft of the manuscript
was written by A Datta, S Erridge, E Clarke, K McLachlan, R Coomber, JJ
Rucker, and MH Sodergren. All authors commented on previous versions
of the manuscript. All authors read and approved the final manuscript.

Funding

This paper was not funded.

Declaration of interest

S Erridge is Research Director at the at Curaleaf Clinic. E Clarke is the
Patient Care Director at Curaleaf Clinic. K McLachlan is Chief Pharmacist at
the Curaleaf Clinic. R Coomber is the Operations Director at Curaleaf Clinic.
M Asghar, K Bexley, U Bhoskar, M Crews, A De Angelis, M Imran, F Kamal,
L Korb, G Mwimba, S Sachdeva-Mohan, and G Shaya and are all consultant
psychiatrists at the Curaleaf Clinic. JJ Rucker is a consultant psychiatrist
and a former director at the Curaleaf Clinic. JJ Rucker is funded by
a fellowship (CS-2017-17-007) from the National Institute for Health
Research (NIHR). MH Sodergren is the Chief Medical Officer at Curaleaf
International. The authors have no other relevant affiliations or financial
involvement with any organization or entity with a financial interest in or
financial conflict with the subject matter or materials discussed in the
manuscript apart from those disclosed.

Reviewer disclosure

Peer reviewers on this manuscript have no relevant financial or other
relationships to disclose.

ORCID

Aritra Datta () http://orcid.org/0009-0001-5910-9081

References

Papers of special note have been highlighted as either of interest (<)
or of considerable interest (-¢) to readers.

1. APA. Diagnostic and statistical manual of mental disorders (DSM-
5®). Washington, USA: American Psychiatric Publishing; 2013.

2. Baker C, Kirk-Wade E. Mental health statistics: prevalence, services
and funding in England. House of Commons Library; 2024
[Accessed 01 12 2024]. https://commonslibrary.parliament.uk/
research-briefings/sn06988/


https://commonslibrary.parliament.uk/research-briefings/sn06988/
https://commonslibrary.parliament.uk/research-briefings/sn06988/

606 A. DATTA ET AL.

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

. Green B. Post-traumatic stress disorder:

Yehuda R, Hoge CW, McFarlane AC, et al. Post-traumatic stress
disorder. Nat Rev Dis Primers. 2015 Oct 8;1(1):1-22. doi: 10.1038/
nrdp.2015.57

.Du J, Diao H, Zhou X, et al. Post-traumatic stress disorder:

a psychiatric disorder requiring urgent attention. Med Rev. 2022;2
(3):219-243. doi: 10.1515/mr-2022-0012

. Magruder KM, McLaughlin KA, Elmore Borbon DL. Trauma is

a public health issue. Eur J Psychotraumatol. 2017 Jan 1;8
(1):1375338. doi: 10.1080/20008198.2017.1375338

. Ford JD, Grasso DJ, Elhai JD, et al. Social, cultural, and other

diversity issues in the traumatic stress field. Posttraumatic Stress
Disorder. 2015;2015:503-546.

. Watkins LE, Sprang KR, Rothbaum BO. Treating PTSD: a review of

evidence-based psychotherapy interventions. Front Behav

Neurosci. 2018;12:1662-5153. doi: 10.3389/fnbeh.2018.00258

. Cipriani A, Williams T, Nikolakopoulou A, et al. Comparative efficacy

and acceptability of pharmacological treatments for post-traumatic
stress disorder in adults: a network meta-analysis. Psychol Med.
2018 Sep;48(12):1975-1984. doi: 10.1017/5003329171700349X
Network meta-analysis detailing the effectiveness of currently
available pharmacotherapies for PTSD.

new directions in
pharmacotherapy. Adv Psychiatr Treat. 2013;19(3):181-190. doi:
10.1192/apt.bp.111.010041

Bomyea J, Lang AJ. Emerging interventions for PTSD: future direc-
tions for clinical care and research. Neuropharmacology. 2012 Feb
1,62(2):607-616. doi: 10.1016/j.neuropharm.2011.05.028

Bonini SA, Premoli M, Tambaro S, et al. Cannabis sativa:
a comprehensive ethnopharmacological review of a medicinal
plant with a long history. J Ethnopharmacol. 2018 Dec
5;227:300-315. doi: 10.1016/j.jep.2018.09.004

Lu H-C, Mackie K. Review of the Endocannabinoid system. Biol
Psychiatry: Cognit Neurosci Neuroimaging. 2021 Jun 1;6
(6):607-615. doi: 10.1016/j.bpsc.2020.07.016

Black N, Stockings E, Campbell G, et al. Cannabinoids for the
treatment of mental disorders and symptoms of mental disorders:
a systematic review and meta-analysis. Lancet Psychiatry. 2019 Dec
1;6(12):995-1010. doi: 10.1016/52215-0366(19)30401-8

Rabinak CA, Phan KL. Cannabinoid modulation of fear extinction brain
circuits: a novel target to advance anxiety treatment. Curr Pharm Des.
2014;20(13):2212-2217. doi: 10.2174/13816128113199990437

Hill MN, Campolongo P, Yehuda R, et al. Integrating endocannabi-
noid signaling and cannabinoids into the biology and treatment of
posttraumatic stress disorder. Neuropsychopharmacology. 2018
Jan 1;43(1):80-102. doi: 10.1038/npp.2017.162

Review of relevant signalling and pre-clinical analysis of the effects
of cannabinoids as they related to post-traumatic stress disorder.
Lucas CJ, Galettis P, Schneider J. The pharmacokinetics and the
pharmacodynamics of cannabinoids. Brit J Clin Pharma. 2018 Nov
1,84(11):2477-2482. doi: 10.1111/bcp.13710

Laprairie RB, Bagher AM, Kelly ME, et al. Cannabidiol is a negative
allosteric modulator of the cannabinoid CB1 receptor. Br
J Pharmacol. 2015;172(20):4790-4805. doi: 10.1111/bph.13250
Straiker A, Dvorakova M, Zimmowitch A, et al. Cannabidiol inhibits
endocannabinoid signaling in autaptic hippocampal neurons. Mol
Pharmacol. 2018;94(1):743-748. doi: 10.1124/mol.118.111864
Lisboa SF, Stern CAJ, Gazarini L, et al. Cannabidiol effects on fear
processing and implications for PTSD: evidence from rodent and
human studies. Int Rev Neurobiol. 2024;177:235-250.

Kaufman J, DeLorenzo C, Choudhury S, et al. The 5-HT1A receptor
in Major depressive disorder. Eur Neuropsychopharmacol. 2016;26
(3):397-410. doi: 10.1016/j.euroneuro.2015.12.039

Papagianni EP, Stevenson CW. Cannabinoid regulation of Fear and
anxiety: an update. Curr Psychiatry Rep. 2019 Apr 27;21(6):38. doi:
10.1007/s11920-019-1026-z

Pillai M, Erridge S, Bapir L, et al. Assessment of clinical outcomes in
patients with post-traumatic stress disorder: analysis from the UK
medical cannabis registry. Expert Rev Neurother. 2022 Nov 2;22
(11-12):1009-1018. doi: 10.1080/14737175.2022.2155139

23.

24,

25.

26.

27.

28.
29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Previous analysis from the UK Medical Cannabis Registry on
post-traumatic sress disorder.

Hirvonen J, Goodwin RS, Li CT, et al. Reversible and regionally
selective downregulation of brain cannabinoid CB1 receptors in
chronic daily cannabis smokers. Mol Psychiatry. 2012 Jun 1;17
(6):642-649. doi: 10.1038/mp.2011.82

von Elm E, Altman DG, Egger M, et al. The strengthening the
reporting of observational studies in epidemiology (STROBE) state-
ment: guidelines for reporting observational studies. BMJ.
2007;335:806-808.

Wetherill RR, Hager N, Guthier E, et al. Gram years: a method to
standardize and quantify lifetime cannabis consumption.
Cannabis Cannabinoid Res. 2016;1(1):216-217. doi: 10.1089/can.
2016.0025

Charlson ME, Carrozzino D, Guidi J, et al. Charlson comorbidity
index: a critical review of clinimetric properties. Psychother
Psychosom. 2022;91(1):8-35. doi: 10.1159/000521288

Case P. The NICE guideline on medicinal cannabis: keeping
Pandora’s box shut tight? Med Law Rev. 2020;28(2):401-411. doi:
10.1093/medlaw/fwaa002

Weiss DS. Assessing psychological trauma and PTSD. 1997. p. 399.
Herdman M, Gudex C, Lloyd A, et al. Development and preliminary
testing of the new five-level version of EQ-5D (EQ-5D-5L). Qual Life
Res. 2011;20:1727-36.

Spitzer RL, Kroenke K, Williams JB, et al. A brief measure for asses-
sing generalized anxiety disorder: the GAD-7. Arch Inter Med. 2006;
166(10):1092-7.

Snyder E, Cai B, DeMuro C, et al. A New single-item Sleep quality
scale: results of psychometric evaluation in patients with chronic
primary insomnia and depression. J Clin Sleep Med. 2018;14
(11):1849-1857. doi: 10.5664/jcsm.7478

Ferguson L, Scheman J. Patient global impression of change scores
within the context of a chronic pain rehabilitation program. J Pain.
2009;10(4):S73. doi: 10.1016/j.jpain.2009.01.258

Toussaint A, Hiising P, Gumz A, et al. Sensitivity to change and
minimal clinically important difference of the 7-item generalized
anxiety disorder questionnaire (GAD-7). J Affect Disord.
2020;265:395-401. doi: 10.1016/j.jad.2020.01.032

Kaiser KA, et al. Getting carried away: a note showing baseline
observation carried forward (BOCF) results can be calculated from
published complete-cases results. International Journal of Obesity.
2012;36:886-889.

Liu-Seifert H, Zhang S, D'Souza D, et al. A closer look at the
baseline-observation-carried-forward (BOCF). Patient Preference
and Adherence. 2010;4:11-16.

Institute NC. Common terminology criteria for adverse events
(CTCAE). 2009.

Armstrong RA. When to use the Bonferroni correction. Ophthalmic
Physiol Optics. 2014;34(5):502-8.

Alexopoulos EC. Introduction to multivariate regression analysis.
Hippokratia. 2010; 14(Suppl 1):23.

Halberstadt AL, Halberstadt AL. PTSD symptom reports of patients
evaluated for the new mexico medical cannabis program.
J Psychoactive Drugs. 2014;46(1):73-7.

Cameron C, Watson D, Robinson J, et al. Use of a synthetic
Cannabinoid in a correctional population for posttraumatic stress
disorder-related insomnia and nightmares, chronic pain, harm
reduction, and other indications. J Clin Psychopharmacol. 2014;34
(5):559-564. doi: 10.1097/JCP.0000000000000180

Elms L, Shannon S, Hughes S, et al. Cannabidiol in the treatment of
post-traumatic stress disorder: a case series. J Alternative
Complementary Med. 2019;25(4):392-397. doi: 10.1089/acm.2018.
0437

Roitman P, Mechoulam R, Cooper-Kazaz R, et al. Preliminary, open-
label, pilot study of add-on oral §9-tetrahydrocannabinol in chronic
post-traumatic stress disorder. Clin Drug Investig. 2014;34
(8):587-591. doi: 10.1007/s40261-014-0212-3

Ruglass LM, Shevorykin A, Radoncic V, et al. Impact of Cannabis Use
on treatment outcomes among adults receiving cognitive-behavioral


https://doi.org/10.1038/nrdp.2015.57
https://doi.org/10.1038/nrdp.2015.57
https://doi.org/10.1515/mr-2022-0012
https://doi.org/10.1080/20008198.2017.1375338
https://doi.org/10.3389/fnbeh.2018.00258
https://doi.org/10.1017/S003329171700349X
https://doi.org/10.1192/apt.bp.111.010041
https://doi.org/10.1192/apt.bp.111.010041
https://doi.org/10.1016/j.neuropharm.2011.05.028
https://doi.org/10.1016/j.jep.2018.09.004
https://doi.org/10.1016/j.bpsc.2020.07.016
https://doi.org/10.1016/S2215-0366(19)30401-8
https://doi.org/10.2174/13816128113199990437
https://doi.org/10.1038/npp.2017.162
https://doi.org/10.1111/bcp.13710
https://doi.org/10.1111/bph.13250
https://doi.org/10.1124/mol.118.111864
https://doi.org/10.1016/j.euroneuro.2015.12.039
https://doi.org/10.1007/s11920-019-1026-z
https://doi.org/10.1007/s11920-019-1026-z
https://doi.org/10.1080/14737175.2022.2155139
https://doi.org/10.1038/mp.2011.82
https://doi.org/10.1089/can.2016.0025
https://doi.org/10.1089/can.2016.0025
https://doi.org/10.1159/000521288
https://doi.org/10.1093/medlaw/fwaa002
https://doi.org/10.1093/medlaw/fwaa002
https://doi.org/10.5664/jcsm.7478
https://doi.org/10.1016/j.jpain.2009.01.258
https://doi.org/10.1016/j.jad.2020.01.032
https://doi.org/10.1097/JCP.0000000000000180
https://doi.org/10.1089/acm.2018.0437
https://doi.org/10.1089/acm.2018.0437
https://doi.org/10.1007/s40261-014-0212-3

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

treatment for PTSD and Substance Use disorders. J Clin Med. 2017;6
(2):14. doi: 10.3390/jcm6020014

Johnson MJ, Pierce JD, Mavandadi S, et al. Mental health symptom
severity in cannabis using and non-using veterans with probable
PTSD. 2016. J Affect Disord. 2016;190:439-442. doi: 10.1016/j.jad.
2015.10.048

Schlag AK, Hindocha C-O, Zafar R, et al. Cannabis based medicines
and cannabis dependence: a critical review of issues and
evidence. J Psychopharmacol. 2021;35(7):773-785. doi: 10.1177/
0269881120986393

Cooper ZD, Craft RM. Sex-dependent effects of Cannabis and can-
nabinoids: a translational perspective. Neuropsychopharmacology.
2018 Jan 1;43(1):34-51. doi: 10.1038/npp.2017.140

Qassem T, Aly-ElGabry D, Alzarouni A, et al. Psychiatric Co-morbidities
in post-traumatic stress disorder: detailed findings from the adult
psychiatric morbidity survey in the English population. Psychiatric Q.
20202021;92(1):321-330. doi: 10.1007/511126-020-09797-4

Brady KT, Killeen TK, Brewerton T, et al. Comorbidity of psychiatric
disorders and posttraumatic stress disorder. J Clinic Psych. 2000;
61:22-32.

Murphy M, Erridge S, Holvey C, et al. A cohort study comparing the
effects of medical cannabis for anxiety patients with and without
comorbid sleep disturbance. Neuropsychopharmacol Rep. 2024;44
(1):129-42.

Ergisi M, Erridge S, Harris M, et al. UK medical cannabis registry: an
analysis of clinical outcomes of medicinal cannabis therapy for
generalized anxiety disorder. Expert Rev Clin Pharmacol. 2022;15
(4):487-495. doi: 10.1080/17512433.2022.2020640

Britch S-O, Babalonis S, Walsh SL. Cannabidiol: pharmacology and
therapeutic targets. Psychopharmacology. 2022;238:9-28.
LaFrance EM, Glodosky NC, Bonn-Miller M, et al. Short and
long-term effects of cannabis on symptoms of post-traumatic
stress disorder. J Affect Disord. 2020 Sep 1;274:298-304. doi: 10.
1016/j.jad.2020.05.132

Linares IM, Zuardi AW, Pereira LC, et al. Cannabidiol presents an
inverted U-shaped dose-response curve in a simulated public

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

EXPERT REVIEW OF NEUROTHERAPEUTICS 607

speaking test. Braz J Psychiatry. 2019;41(1):9-14. doi: 10.1590/
1516-4446-2017-0015

Vivek K-O, Karagozlu Z, Erridge S-O, et al. UK medical cannabis
registry: assessment of clinical outcomes in patients with insomnia.
Brain Behav. 2024;14(2):2162-3279. doi: 10.1002/brb3.3410
Vaillancourt R, Gallagher S, Cameron J-O, et al. Cannabis use in
patients with insomnia and sleep disorders: retrospective chart
review. Canadian Pharma J. 2022;155(3):175-80.

Ranum RM, Whipple MO, Croghan |, et al. Use of Cannabidiol in the
management of insomnia: a systematic review. Cannabis
Cannabinoid Res. 2022 [2023 Apr 1];8(2):213-229. doi: 10.1089/
can.2022.0122

Giosan C, Malta LS, Wyka K, et al. Sleep disturbance, disability, and
posttraumatic stress disorder in utility workers. J Clinic Psychol.
2015;71(1):72-84.

Smith MT, Huang MI, Manber R. Cognitive behavior therapy for
chronic insomnia occurring within the context of medical and
psychiatric disorders. Clin Psychol Rev. 2005;25(5):559-592. doi:
10.1016/j.cpr.2005.04.004

Olsson F-O, Erridge S, Tait J, et al. An observational study of safety
and clinical outcome measures across patient groups in the United
Kingdom medical cannabis registry. 2023:1751-2441.

Koffel E, Khawaja IS, Germain A. When perceptual learning occurs.
Nat Hum Behaviour. 2017;1:0048-5713. doi: 10.1038/s41562-017-
0048

Andrade C. Cause versus association in observational studies in
psychopharmacology. J Clinic Psychiatry. 2014;75(8):2440.
Bespalov A, Wicke K, Castagné V. Blinding and randomization. In:
Bespalov A, Michel M Steckler T, editors. Good research practice in
non-clinical pharmacology and biomedicine. Cham: Springer
International Publishing; 2020. p. 81-100.

Sedgwick P, Greenwood N. Understanding the Hawthorne effect.
BMJ: Br Med J. 2015;351:h4672. doi: 10.1136/bmj.h4672

Zini MLL, Banfi G. A narrative literature review of bias in collecting
patient reported outcomes measures (PROMs). Int J Environ Res
Public Health. 2021;18(23):12445. doi: 10.3390/ijerph182312445


https://doi.org/10.3390/jcm6020014
https://doi.org/10.1016/j.jad.2015.10.048
https://doi.org/10.1016/j.jad.2015.10.048
https://doi.org/10.1177/0269881120986393
https://doi.org/10.1177/0269881120986393
https://doi.org/10.1038/npp.2017.140
https://doi.org/10.1007/s11126-020-09797-4
https://doi.org/10.1080/17512433.2022.2020640
https://doi.org/10.1016/j.jad.2020.05.132
https://doi.org/10.1016/j.jad.2020.05.132
https://doi.org/10.1590/1516-4446-2017-0015
https://doi.org/10.1590/1516-4446-2017-0015
https://doi.org/10.1002/brb3.3410
https://doi.org/10.1089/can.2022.0122
https://doi.org/10.1089/can.2022.0122
https://doi.org/10.1016/j.cpr.2005.04.004
https://doi.org/10.1016/j.cpr.2005.04.004
https://doi.org/10.1038/s41562-017-0048
https://doi.org/10.1038/s41562-017-0048
https://doi.org/10.1136/bmj.h4672
https://doi.org/10.3390/ijerph182312445

	Abstract
	1.  Introduction
	2.  Patients and methods
	2.1.  Study design
	2.2.  Setting and participants
	2.3.  Data collection
	2.4.  Patient-reported outcome measures
	2.5.  Missing values
	2.6.  Adverse events
	2.7.  Statistical analysis

	3.  Results
	3.1.  Baseline demographics and cannabis status
	3.2.  Cannabis-based medicinal product dosing and prescription
	3.3.  Patient-reported outcome measures
	3.4.  Univariate and multivariate analysis
	3.5.  Adverse events

	4.  Discussion
	5.  Conclusion
	Ethics approval
	Patient consent statement
	Data availability statement
	Acknowledgments
	Author contribution statement
	Funding
	Declaration of interest
	Reviewer disclosure
	References

