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Abstract 

Background: Although pre-clinical experiments associate cannabinoids with reduced 

depressive symptoms, there is a paucity of clinical evidence. This study aimed to analyze 

the health-related quality of life changes and safety outcomes in patients prescribed 

cannabis-based medicinal products (CBMPs) for depression. 

 

Methods: An uncontrolled case series of the UK Medical Cannabis Registry was analyzed. 

Primary outcomes were changes from baseline in the Patient Health Questionnaire-9 (PHQ-

9), Generalized Anxiety Disorder-7 (GAD-7), Sleep Quality Scale (SQS), and EQ-5D-5L at 1, 

3, and 6 months. Secondary outcomes included adverse events incidence. 

 

Results: 129 patients were identified for inclusion. Median PHQ-9 at baseline was 16.0 

(IQR: 9.0-21.0). There were reductions in PHQ-9 at 1-month (median: 8.0; IQR: 4.0-14.0; 

p<0.001), 3-months (7.0; 2.3-12.8; p<0.001), and 6-months (7.0; 2.0-9.5; p<0.001). 

Improvements were also observed in GAD-7, SQS, and EQ-5D-5L Index Value at 1, 3, and 

6 months (p<0.050). 153 (118.6%) adverse events were recorded by 14.0% (n=18) of 

participants, 87% (n=133) of which were mild or moderate. 

 

Conclusion: CBMP treatment was associated with reductions in depression severity at 1, 3, 

and 6 months. Limitations of the study design mean that a causal relationship cannot be 

proven. This analysis provides insights for further study within clinical trial settings. 

 
Keywords: Cannabidiol, Depression, Medicinal Cannabis, Tetrahydrocannabinol 
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Plain Language Summary 

Depression is a highly prevalent mental health condition with approximately 1 in 5 people 

affected by at least one episode of depression in their lifetime. Two cardinal symptoms of 

depression are low mood and loss of interest. Since depression is such a debilitating 

condition, improving quality of life is an important part of treatment. 

 

Antidepressant medications are currently an important part of treating depression, but the 

variability in their effectiveness means that there is a need for alternative treatments. 

Medicinal cannabis, which contains certain chemicals from the cannabis plant, has received 

growing interest as a potential novel treatment for depression. Due to the lack of clinical 

studies on the use of medicinal cannabis to treat depression, this study aims to assess the 

effects of medicinal cannabis on quality of life in patients suffering from depression. 

 

The study included 129 patients treated with medicinal cannabis for depression at Sapphire 

Medical Clinics. The results showed that medicinal cannabis was associated with 

improvements in depression and anxiety symptoms, as well as health-related quality of life, 

and sleep quality after 1, 3, and 6 months of treatment. Although there were numerous 

adverse events in a small number of patients, most of these were mild or moderate. A major 

limitation is that this study cannot determine the extent to which medicinal cannabis is 

directly responsible for the improvements in depression symptoms that were observed. 

Future studies should focus on conducting clinical trials which can better evaluate the true 

treatment effects of medicinal cannabis for depression. 
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1.0. Background 

Depression is a mental health condition that has been shown to be associated with impaired 

health-related quality of life (HRQoL) [1]. This has been attributed to the symptoms of 

depression itself as well as additional impacts on social, occupational, and cognitive 

functioning [1]. Poor HRQoL increases the likelihood of resistance to treatment, leads to an 

inability to perform occupational and social activities, and increases healthcare costs [1]. 

Therefore, there is a need to address HRQoL in people suffering from depression via a 

holistic mental health approach, including appropriate pharmacological treatments alongside 

psychological and social measures. 

 

Antidepressant medications are a key component of depression treatment [2]. Despite their 

widespread use, there is debate surrounding the efficacy of antidepressants [3]. A recent 

meta-analysis demonstrated that although second-generation antidepressants were more 

effective than placebo, the summary effect sizes were mostly modest, with response rates 

around 50% [3]. According to another meta-analysis, antidepressants have no or minimal 

effects in mild to moderate depression whereas the effects were more substantial in very 

severe depression [4]. Despite second-generation antidepressants displacing tricyclic 

antidepressants due to improved tolerability, adverse effects remain an issue since dropout 

rates are significantly higher among patients administered second-generation 

antidepressants in randomized controlled trials (RCTs) compared to placebo [5].  

There has subsequently been interest in exploring potential targets aside from monoamine 

reuptake inhibitors, such as the endocannabinoid system [6]. It is a system that comprises 

cannabinoid receptors, endogenous cannabinoids (endocannabinoids), and enzymes that 

synthesize and degrade endocannabinoids [7,8]. Its main receptors are cannabinoid 

receptors type 1 (CB1) and type 2 (CB2). CB1 receptors are abundant in the brain and have 

a role in regulating neurotransmitter release, particularly gamma-aminobutyric acid and 

glutamate [9]. In the central nervous system, CB2 receptors are located on microglial cells, 

astrocytes, and neurons and have been proposed to play a role in neuroprotection and 

regulation of emotional behavior [9,10].   

(−)-trans-Δ9-tetrahydrocannabinol (Δ9-THC) and/or cannabidiol (CBD) are the main active 

pharmaceutical ingredients in cannabis-based medicinal products (CBMPs) [11]. Δ9-THC is 

mainly responsible for the psychotropic properties of cannabis, such as euphoria, and acts 

as a partial CB1 and CB2 receptor agonist [9]. CBD may act as a negative allosteric 

modulator of CB1 receptors, although there is controversy about the exact mechanism of 

CBD on cannabinoid receptors [12]. However, it is accepted that CBD primarily acts through 
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the inhibition of fatty acid binding ligands [13]. This reduces the transportation of 

anandamide, an endogenous partial CB1 agonist, to fatty acid amide hydrolase which leads 

to increased levels of anandamide and increased constitutive activation of CB1 receptors 

[13]. By increasing endocannabinoid signaling via interaction with CB1 and CB2 receptors in 

the endocannabinoid system, CBMPs have been proposed as potential therapeutic 

compounds for the treatment of depression. 

Despite numerous pre-clinical studies on the endocannabinoid system, there is a paucity of 

high-quality evidence on CBMPs in treating depression [14,15]. In particular, no RCTs have 

been conducted to date in this field [14,15]. Some RCTs studying the effects of CBMPs on 

chronic pain, neurological disease, and cannabis withdrawal have included changes in 

depression symptoms as a secondary outcome [14,15]. Such RCTs have generally shown 

that CBMPs do not have a significant effect on mood [16-25]. Observational studies have 

produced differing results, with some concluding that CBMPs do not affect depression 

symptoms and others suggesting that CBMPs improve symptoms of depression [26-30]. 

Several studies have also shown that prolonged illicit cannabis use is associated with an 

increased risk of depression and may negatively impact clinical recovery [31,32]. Illicit 

cannabis, which typically has high Δ9-THC levels, has been shown to increase the risk of 

psychiatric co-morbidity including psychosis, mood disorders, and suicidal ideation [33-35]. 

Co-morbid anxiety and reduced sleep quality are also common in individuals with 

depression, [36,37]. When present, both anxiety and impaired sleep are associated with 

reduced likelihood of achieving remission from depression [38,39]. Although some studies 

report positive effects [40-42], other research suggests adverse effects of CMBPs on anxiety 

and sleep quality [43,44]. Overall, there is currently no high-quality evidence for the use of 

CBMPs to treat depression and the available evidence is conflicting. 

Therefore, the primary aim of this study was to analyze the outcomes of patients prescribed 

CBMPs for the treatment of depression to assess the effects of CBMPs on HRQoL and to 

determine the safety of their use. The participants included in the study were enrolled in the 

UK Medical Cannabis Registry (UKMCR), which collects prospective data on health-related 

quality of life outcomes for patients in the UK treated with CBMPs [45]. 

2.0. Methods 

2.1. Study overview 
An uncontrolled case series of patients prescribed CBMPs for depression was conducted 

using the UKMCR. Participants were prompted to complete questionnaires about patient-

reported outcome measures (PROMs) at baseline and after 1 month, 3 months, and 6 

months. This study did not require any formal ethical approval in accordance with the NHS 
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Health and Research Authority and Research Ethics Committee guidance (Appendix A). The 

study was performed in accordance with the Strengthening the Reporting of Observational 

Studies in Epidemiology (STROBE) guidance [46]. 

2.2. Setting and participants 
The UKMCR collects prospective pseudonymized data on patients treated with CBMPs and 

is privately owned by Sapphire Medical Clinics. To date, Sapphire Medical Clinics is the only 

clinic that requires patients to routinely register with the UK Medical Cannabis Registry. 

Sapphire Medical Clinics specializes in cannabis-based medicine and treats patients in the 

UK and Channel Islands, using remote consulting, with CBMPs produced according to Good 

Manufacturing Practice (GMP) criteria. In line with UK guidelines for prescribing CBMPs, 

participants were already diagnosed with treatment-resistant depression prior to 

commencement of CBMPs, having already completed an adequate trial of licensed 

pharmacological therapies [47]. Individuals were recruited consecutively to the UK Medical 

Cannabis Registry prior to their initial consultation following the provision of informed 

consent. Individuals are subsequently screened to ensure they have been prescribed 

CBMPs. After an initial consultation with a clinician, clinicopathological information, 

comorbidities, drug and alcohol history, and medication history are entered. PROMs, clinical 

effectiveness measures, and adverse events questionnaires are remotely administered to 

patients via an online platform at baseline, 1 month, 3 months, 6 months, and then at 6-

month intervals [45]. 

The inclusion criteria for this study were patients aged greater than 18 years old with a 

primary diagnosis of depression and prescribed CBMPs for at least 1 month. The primary 

indication for treatment with CBMPs was determined via consultation with a clinician. 

Patients with other secondary and tertiary conditions that could be indications for prescribing 

CBMPs were also considered, provided that the primary indication was depression. Patients 

treated with CBMPs for other conditions with a secondary or tertiary indication of depression 

were excluded. Patients with no baseline PROMs were also excluded. There were no further 

exclusion criteria. 

2.3. Data selection 
Baseline questionnaires captured demographic data including age, sex, occupation, body 

mass index (BMI) calculated from height and weight, alcohol consumption, smoking history, 

and recreational cannabis use. Information about current antidepressant medication was 

recorded but patients who stopped taking antidepressants at the time of data extraction were 

excluded. Primary, secondary, and tertiary conditions that indicated a prescription for 

CBMPs were recorded. The incidence of comorbidities including those used in the Charlson 
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comorbidity index, a measure that predicts ten-year mortality [48], as well as hypertension, 

arthritis, epilepsy, and endocrine dysfunction was recorded. The Charlson comorbidity index 

was thereafter calculated for each participant. 

CBMP prescription data were recorded at each follow-up including formulation, route of 

administration, Δ9-THC and CBD concentrations and doses, and cannabis strain. All CBMPs 

were manufactured according to GMP criteria [47]. Adverse events were either self-reported 

by patients via an online reporting form at the point of resolution or recorded retrospectively 

during a consultation with a clinician and prior to completion of their PROMs. Participants 

could report their adverse events utilizing free text with no limits on the number of adverse 

events they could record. Adverse events were classified according to the Common 

Terminology Criteria for Adverse Events v4.0 [49]. 

Self-reporting using PROMs is shown to be a valid and reliable method for determining 

changes in symptoms of depression [50], anxiety [51], and insomnia [52] as well as the 

overall HRQoL [53]. The following PROMs were collected at baseline and after 1 month, 3 

months, and 6 months.  

2.3.1. Patient Health Questionnaire-9 (PHQ-9) 

PHQ-9 is a 9-item numerical rating scale (NRS) that assesses the presence and severity of 

depression. It scores 9 different symptoms of depression each depending on how often they 

are experienced by patients on a scale of 0 (not at all) to 3 (nearly every day). This is used 

to generate a total score ranging from 0 to 27 where mild, moderate, moderately severe, and 

severe depression is defined as a total score ≥5, ≥10, ≥15, and ≥20 respectively [50]. The 

PHQ-9 has demonstrated excellent test-retest reliability and internal reliability with a 

Cronbach’s α between 0.86-0.89 [50]. 

2.3.2. Generalized Anxiety Disorder-7 (GAD-7) 

GAD-7 is a 7-item NRS that evaluates the presence and severity of generalized anxiety 

disorder. It involves 7 different symptoms of anxiety being scored by patients each 

depending on how often they are experienced on a scale of 0 (not at all) to 3 (nearly every 

day). The total score ranges from 0 to 21 with mild, moderate, and severe anxiety being 

defined as a total score ≥5, ≥10, ≥15 respectively [51]. The GAD-7 has demonstrated high 

internal consistency with a Cronbach’s α greater that 0.82. In addition, the GAD-7 has also 

been validated for use in populations with depression [54].  

2.3.3. Sleep Quality Scale (SQS) 

SQS is a single-item NRS used to evaluate sleep quality. Patients are asked to rate their 

quality of sleep over the past 7 days on a scale of 0 (terrible) to 10 (excellent) [52]. The SQS 
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has demonstrated excellent concurrent validity with the Pittsburgh Sleep Quality Index, as 

well as construct validity and test-retest reliability [52].  

2.3.4. EQ-5D-5L 

EQ-5D-5L is an instrument used to measure HRQoL and consists of 2 parts. The first part is 

an NRS used to assess HRQoL across five domains including mobility, self-care, usual 

activities, pain or discomfort, and anxiety or depression each on a scale ranging from 1 (no 

problems) to 5 (extreme problems) [53]. A 5-digit code is then generated from these scores 

and mapped to EQ-5D-5L index values, which are calculated using methods described by 

van Hout et al. [55], to standardize the health states to a UK population. This is the preferred 

methodology for calculating HRQoL by the National Institute of Health and Care Excellence 

whilst a UK validation study is also currently underway [56]. An EQ-5D-5L index value of 1 

represents full HRQoL and a score less than 0 represents an HRQoL worse than death. The 

second part of the EQ-5D-5L, which was not analyzed as part of this study, is a visual 

analog scale where patients rate their health on a scale of 0 (worst health imaginable) to 100 

(best health imaginable) [53]. 

2.3.5. Patient Global Impression of Change (PGIC) 

PGIC is a single-item NRS that assesses a patient’s belief about treatment efficacy. It 

consists of a 7-point scale where patients rate their overall improvement since starting 

treatment on a scale ranging from 1 (no change or worse) to 7 (considerable improvement) 

[57]. 

2.4. Outcomes measures 
The primary outcomes of this study were changes in PHQ-9, GAD-7, SQS, and ED-5D-5L 

from baseline to 1, 3, and 6 months. In addition, median PGIC values were reported at each 

follow-up period. The secondary outcome was the incidence of adverse events. 

2.5. Statistical analysis 
Data about patient demographics, antidepressant medications, diagnoses, comorbidities, 

CBMP prescriptions, and adverse events were analyzed using descriptive statistics. 

Baseline PROMs were compared independently to PROMs at 1, 3, and 6 months to allow an 

analysis of patients with missing follow-up PROMs. The Shapiro-Wilk test was used to 

determine whether data sets were normally distributed. Statistical analysis was performed 

using the paired t-test for parametric data or the Wilcoxon signed-rank test for non-

parametric data. Statistical significance was defined as p<0.050. Unless otherwise stated, 

data were presented as mean (± standard deviation (SD)) for parametric data or median 

(interquartile range (IQR)) for non-parametric data. Subgroup analysis was performed by 

comparing PHQ-9 changes from baseline and the proportion of adverse events between 
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subgroups using Mann-Whitney U tests. The subgroups were based on baseline anxiety 

(GAD-7≥5), cannabis status, severe baseline depression (PHQ-9≥20), and antidepressant 

prescriptions. A Chi-square analysis was performed to analyze the association between Δ9-

THC/CBD dose and the occurrence of adverse events. Data analysis was performed using 

Statistical Package for Social Sciences (SPSS) [IBM Statistics version 28 SPSS Inc]. 

3.0. Results 
3.1. Patient data 
Patients with a primary diagnosis of depression were extracted from the UKMCR and those 

without baseline PROMs or who were enrolled for less than 1 month were excluded. This 

resulted in 129 patients for final analysis and from this total, 107, 72, and 34 patients had 

PROMs recorded at 1 month, 3 months, and 6 months respectively. 

Demographic data about participants included in the study were analyzed (Table 1). The 

mean age was 35.6 (±11.1) years and the mean BMI was 26.9 (±6.3) kg/m2. Ninety-five 

patients (73.6%) were male and thirty-four patients (26.4%) were female. Regarding 

occupation, the category with the highest number recorded was ‘unemployed’ with 34 

patients (26.4%).  

One hundred patients (77.5%) were either current or ex-smokers with a median pack-year 

history of 10.0 (4.0-20.0). The median weekly alcohol consumption was 1.0 (0.0-6.0) unit. 

One hundred and fifteen patients (89.1%) were either current or ex-users of recreational 

cannabis with a median exposure of 6.5 (2.0-20.0) cannabis gram years. Seventy-two 

patients (55.8%) were on antidepressant medication at the time of data extraction, 11 (8.5%) 

of whom were on 2 antidepressants. The most prescribed antidepressants among 

participants of this study were sertraline (n=21, 16.3%), venlafaxine (n=19, 14.7%), and 

citalopram (n=14, 10.6%).  

The highest recorded secondary and tertiary diagnoses were anxiety (n=42, 32.6%) and 

insomnia (n=8, 6.2%) respectively (Table 2). The median Charlson comorbidity index was 

0.0 (0.0-0.0). The incidence of other comorbidities including hypertension (n=6, 4.7%), 

arthritis (n=4, 3.1%), epilepsy (n=2, 1.6%), venous thromboembolism (n=2, 1.6%), and 

endocrine dysfunction (n=5, 3.9%) was recorded. 

3.2. CBMP dosing and mode of administration 
CBMPs were prescribed via sublingual, oral, or vaporized routes of administration. 

Vaporized dry flower preparations alone were prescribed to 61 patients (47.3%), oral or 

sublingual oils alone were prescribed to 21 patients (16.3%) and 33 patients (25.6%) were 

prescribed both. The most prescribed vaporized dry flower preparation was Adven® 
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0%CBD/20% Δ9-THC hybrid flos (Curaleaf International, Guernsey, UK), and the most 

prescribed oral or sublingual oils were Adven® 20mg/ml Δ9-THC full spectrum hybrid/indica 

oil and Adven® 50mg/ml CBD broad spectrum oil (Curaleaf International, Guernsey, UK). 

The median daily initial Δ9-THC dose was 120.0mg (100.0-200.0mg) and the median daily 

initial CBD dose was 5.5mg (0.0-100.0mg). Among patients taking both preparations, the 

median daily Δ9-THC dose was 10.0mg (0.0-20.0mg) and 150.0mg (100.0-200.0mg) from 

oils and dry flower respectively. The median daily CBD dose was 100.0mg (0.0-100.0mg) 

and 0.5mg (0.0-5.0mg) from oils and dry flower respectively in patients taking both 

preparations. 

3.3. Patient reported outcome measures 
Follow-up scores for PHQ-9, GAD-7, SQS, EQ-5D-5L, and PGIC at 1, 3, and 6 months were 

analyzed (Table 3). There were improvements at 1, 3, and 6 months for PHQ-9 (p<0.001, 

p<0.001, p<0.001), GAD-7 (p<0.001, p<0.001, p=0.015), SQS (p<0.001, p<0.001, p=0.029), 

the EQ-5D-5L usual activities (p<0.001, p<0.001, p=0.005) and anxiety/depression 

subscores (p<0.001, p<0.001, p<0.001), and the EQ-5D-5L Index Value (p<0.001, p<0.001, 

p=0.003). Statistically significant improvements were observed for the EQ-5D-5L mobility 

(p=0.003, p=0.011, p=0.257), self-care (p=0.009, p= 0.016, p=0.589), and pain and 

discomfort (p<0.001, p<0.001, p=0.090) subscores at 1 and 3 months. The median PGIC 

was 6.0 at 1, 3, and 6 months. 

Median (IQR) PHQ-9 changes from baseline were -4.0 (-9.0, -1.0), -5.0 (-10.8, -1.0), and -

4.0 (-13.5, 0.0) for 1, 3, and 6 months respectively (Figure 1). Improvement in PHQ-9 was 

greater at 6 months than at 1 month (p=0.039). Clinically significant reductions in PHQ-9 

(≥5) [58] were observed in 51 (49.5%), 35 (51.5%), and 16 (48.5%) of patients at 1, 3, and 6 

months respectively. 

3.4. PHQ-9 subgroup analysis 
Improvements in PHQ-9 were larger in individuals with baseline anxiety (GAD-7≥5), current 

or ex-users of illicit cannabis, and patients with severe baseline depression (PHQ-9≥20) at 

all follow-up intervals except the anxiety subgroup at 6 months (p<0.050) (Table 4). There 

was no significant difference in PHQ-9 changes among patients currently prescribed 

antidepressants compared to those not prescribed antidepressants at all follow-up intervals 

(Table 4). 

3.5. Adverse events 
Eighteen patients (14.0%) reported adverse events and there were 153 (118.6%) adverse 

events in total (Table 5). The most common adverse events were fatigue (n=14, 10.9%) and 

insomnia (n=13, 10.1%). As a proportion of the total number of adverse events, 49.7% 
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(n=76) were mild, 37.3% (n=57) were moderate, and 13.0% (n=20) were severe. There were 

no reported incidents of life-threatening or disabling adverse events. Subgroup analysis 

revealed no significant difference in the proportion of adverse events based on anxiety 

(p=0.494), cannabis status (p=0.096), depression severity (p=0.659), or antidepressant 

prescriptions (p=0.981). There was no significant association in the occurrence of adverse 

events between participants with a daily Δ9-THC dose greater than the median versus those 

with a daily Δ9-THC dose less than the median (χ2 = 1.73, p = 0.188). Similarly, there was 

no significant association between adverse events and CBD dose (χ2 = 0.334, p = 0.563). 

4.0. Discussion 
This study analyzed a case series of patients with depression treated with CBMPs. Initiation 

of CBMP treatment was associated with statistically significant improvements in PHQ-9, 

GAD-7, and SQS at 1, 3, and 6 months (p<0.050). All EQ-5D-5L subscores and the EQ-5D-

5L Index Value improved at 1 and 3 months (p<0.050). The improvement in the EQ-5D-5L 

usual activities and anxiety/depression subscores, and the EQ-5D-5L Index Value was also 

sustained at 6 months (p<0.050). The incidence of adverse events was 153 (118.6%), the 

majority of which were either mild or moderate. Although changes in the outcome measures 

described were statistically significant, the use of a case series study design limits the extent 

to which a causal relationship can be determined. 

The median decrease in PHQ-9 from baseline was 4.0, 5.0, and 4.0 after 1, 3, and 6 months 

respectively. Clinically significant reductions in PHQ-9 (≥5) were observed in approximately 

50% of patients across all follow-up intervals [58]. This suggests that CBMPs could provide 

some symptomatic improvement for depression although the causality of this association 

cannot be determined for certain. The broad range in changes to PHQ-9 scores indicates 

that response to CBMPs varies on an individual basis and may reflect a degree of 

confounding bias.  

An observational cohort study by Round et al. analyzing changes in PHQ-9 in a cohort of 

5,103 patients prescribed CBMPs for various diagnoses reported a mean change in PHQ-9 

of -0.20 (95%CI -0.26 to -0.14, p<0.0001) over a median follow-up time of 196 days [59]. 

Although the change in PHQ-9 was statistically significant, 95.1% of patients did not have a 

clinically significant change in their PHQ-9 and 92.7% did not change depression severity 

category [59]. By contrast, approximately 50% of patients in the present study experienced a 

clinically significant change in PHQ-9. A potential reason for this difference is that Round et 

al. did not include patients with a confirmed diagnosis of depression and 23.1% of patients 

had baseline PHQ-9 scores less than 4 which indicates no symptoms of depression. These 

factors could have reduced the apparent effect of CBMPs on PHQ-9.  
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Another observational study by Martin et al. compared symptoms in CBMP users with 

anxiety or depression to controls both at baseline and after a mean follow-up of 14 months 

[60]. Symptoms of anxiety and depression were assessed using the Hospital Anxiety and 

Depression Scale [61]. At baseline, CBMP users (n=368) had a lower mean depression 

HADS score (8.6 vs 10.8, p<0.001) and were more likely to present below the clinical cut-off 

score compared to controls (n=170) [60]. During follow-up, controls who initiated CBMP 

treatment experienced a decrease in mean depression scores (-2.65, p<0.001, n=36) and 

had greater odds of dropping below the clinical cut-off score (OR 6.47, p=0.01) [60]. By 

contrast, controls who did not initiate CBMP treatment reported no significant change in 

mean depression scores (-0.22, p=0.24) [60]. These results support those of the present 

study and show that symptomatic changes are detectable in multiple validated PROMs. 

However, some studies have suggested that daily cannabis use is associated with the 

development of depression [62,63]. Such studies have mainly analyzed adolescent 

populations that were not included in the present study. Also, it is unclear whether this is a 

direct pharmacological effect of cannabis or because of psychosocial factors associated with 

illicit drug use. A study by Lucatch et al. associates extended cannabis abstinence with an 

improvement in depressive symptoms [64]. Lucatch et al. used a relatively small sample size 

(n=11) and it is unclear whether these effects continue beyond the withdrawal phase. 

Another study by Cooke et al. reports no significant effect of cannabis abstinence on 

depression symptoms [31]. Also, abstinence would not apply to the subpopulation who have 

never used illicit cannabis. 

Several RCTs analyzing the efficacy of CBMPs for chronic pain or neurological conditions 

with changes in depression symptoms as a secondary outcome have been conducted [16-

25]. All such RCTs have found no significant effect of CBMPs on symptoms of depression 

compared to a placebo [16-25]. A major limitation of these studies is that the patients 

included did not have a primary diagnosis of depression and changes in depression 

symptoms could be confounded by the effectiveness of CBMPs for the primary condition 

[65]. Although evidence from current RCTs suggests that CBMPs are ineffective for treating 

depression, the antidepressant effects of CMBPs cannot be ruled out since no RCTs 

including patients with a primary diagnosis of depression have been conducted to date. 

Theories about the antidepressant effects of CBMPs are centered around the actions of the 

endocannabinoid system and its interaction with other systems [66]. Increased activation of 

CB1 receptor signaling in the prefrontal cortex and hippocampus has been linked to 

antidepressant effects [66]. Increased endocannabinoid signaling has also been suggested 

to increase monoaminergic neurotransmission, decrease stress-induced activation of the 
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hypothalamic-pituitary-adrenal axis, stimulate hippocampal neurogenesis, and increase 

expression of neurotrophins such as brain-derived neurotrophic factor [66]. 

Subgroup analysis indicated that patients with baseline anxiety experienced greater PHQ-9 

improvement at 1 and 3 months. This was expected due to the overlap between the 

symptoms of depression and anxiety [67]. Unexpectedly, improvement in PHQ-9 was 

greater amongst current or ex-cannabis users compared to cannabis naïve patients. 

Alterations to the endocannabinoid system in long-term cannabis users, such as the 

development of pharmacological tolerance, would be expected to reduce the response to 

CBMPs [68]. A possible explanation for this phenomenon could be the relatively small 

number of cannabis naïve patients in this cohort. However, current and ex-cannabis users 

may represent a group of patients who respond clinically to cannabis for symptoms of 

depression, and subsequently, achieve further benefit through utilizing CBMPs produced in 

accordance with GMP and prescribed by specialist conditions according to their clinical 

presentation. Severe baseline depression was associated with greater PHQ-9 improvement. 

According to an observational study by Rapin et al., CBMP use was associated with a 

significant decrease in symptoms of depression (p<0.010, n=279), especially with moderate 

to severe depression [69]. There was no difference in change in PHQ-9 scores in those who 

were also concurrently prescribed anti-depressant medications at baseline. This may 

suggest that there is not synergistic effect of CBMPs with currently licensed antidepressants, 

despite the action of CBD at serotonin receptors [70-72], suggesting other mechanisms of 

action may be more important for achieving a clinical effect in those with depression. 

However, this must of course be further studied in pharmacodynamic and pharmacokinetic 

studies.  

The present study showed that treatment with CBMPs was associated with improvements in 

GAD-7, SQS, and the EQ-5D-5L Index Value at 1, 3, and 6 months (p<0.050). The anxiolytic 

properties of CBMPs are supported by two RCTs that associated CBMPs with improvements 

in anxiety provocation tests [40,41]. According to an RCT by Walsh et al., CBMPs improved 

symptoms of insomnia and sleep quality in patients with chronic insomnia compared to 

placebo (Insomnia Severity Index -5.07 units, 95%CI −7.28 to −2.86, p=0.0001, n=23) [42]. 

Although RCTs with larger cohorts are needed to confirm these results, there is preliminary 

evidence that CBMPs could have therapeutic potential for insomnia and poor sleep 

secondary to other comorbidities. According to a cross-sectional study conducted by 

Schlienz et al., CBMP users reported significantly better self-reported HRQoL (p<0.001) 

compared to controls including lower anxiety and depression (p<0.001) [73]. Moreover, 

these effects of CBMPs on HRQoL are also demonstrated in analyses of patients with other 

conditions enrolled in the UKMCR [74-76]. 
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The adverse event incidence in the present study was 153 (118.6%) with 86.9% being mild 

or moderate. Subgroup analysis did not reveal any factors that increased susceptibility to 

experiencing adverse events. There is wide variation in the incidence of adverse events from 

CBMPs reported in the literature. According to a systematic review by Wang et al., the 

overall adverse event incidence of CBMPs from the 23 RCTs included was 4779 (247.4%), 

96.6% of which were non-serious adverse events [77]. One reason for this higher total 

adverse event incidence could be that Wang et al. only included RCTs that used 

oral/oromucosal CBMPs whereas most patients in the present study were using vaporized 

dry flower preparations. Although vaporized preparations result in more frequent respiratory 

and psychotropic side effects [78,79], surveys among CBMP users have shown that 

vaporized preparations have an overall more favorable side effect profile compared to oral 

preparations [80]. Daily Δ9-THC and CBD doses did not affect the occurrence of adverse 

events although this should be interpreted with caution due to the relatively small number of 

participants that experienced adverse events. 

4.1. Limitations 
The present study was an observational case series which cannot determine causal 

relationships. The absence of a placebo results in an inability to isolate the genuine 

treatment effects of CBMPs [81]. Lack of randomization and blinding are other sources of 

bias and result in an inability to control for unknown confounding factors [82]. Confounding 

bias was a major limitation of the present study and could include factors such as the use of 

other antidepressants, additional illicit cannabis use, attrition, and heterogeneity in Δ9-THC 

and CBD concentrations. Data about individuals who began antidepressant use midway 

through the study and participants who changed antidepressant dose between follow-up 

periods were not collected which could introduce additional confounding bias. Self-reporting 

via PROMs is prone to recall bias and exaggeration of symptoms. Additionally, there was a 

lack of follow-up data since a large proportion of patients did not have PROMs recorded for 

3 and 6 months and no long-term data was available after 6 months. Despite being a 

validated scale for patients with depression [52], use of the SQS could impact the sensitivity 

of sleep quality measurements since it is a single-item scale. Selection bias was another 

issue since patients who received greater benefits from CBMPs were more likely to continue 

treatment and complete follow-up PROMs. There was also another element of selection bias 

since 68% of patients were current users of illicit cannabis which limits generalizability as 

these patients were likely to have had a positive prior experience. In the UK population, it is 

estimated that 68.7% of people have never used cannabis which is higher than the 

proportion of cannabis-naïve patients in our sample (10.9%), indicating that the participants 

of the present study may not be representative of the general UK population [83]. In addition, 
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only 26.4% of participants were female which does not reflect the higher prevalence of 

depressive disorders in females [84]. Also, the wide variation in daily Δ9-THC and CBD 

doses which could lead to inconsistent treatment effects if patients have not been 

adequately titrated. Due to the limitations of sample size, an analysis of the differences 

between the effects of CBD and Δ9-THC could not be performed. Moreover, sample size 

limitations prevented more in-depth subgroup analysis according to anxiety or depression 

severity as measured by the GAD-7 and PHQ-9 respectively, or indeed a multivariate 

regression analysis to control for additional patients and treatment related factors. Adverse 

event data was only available for 6 months which did not allow long-term adverse events to 

be assessed.  

5.0. Conclusion 
This study reports that treatment with CBMPs was associated with improvements in PHQ-9 

(p<0.050) after 1, 3, and 6 months in a case series of patients with a primary diagnosis of 

depression on the UKMCR. This suggests that CBMPs could have antidepressant effects, 

although the limitations of the study design mean that a causal relationship cannot be 

proven. CBMP use was also associated with improvements in anxiety, sleep quality, and 

overall HRQoL (p<0.050). The adverse event profile was comparable to that of previous 

literature. Future studies could focus on conducting controlled observational studies or pilot 

trials to determine the potential of CBMPs as a treatment for depression. Additionally, the 

differences between the effects of THC and CBD remain unclear. 
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Figure 1. Box plots showing the change in PHQ-9 from baseline at 1, 3, and 6 months. Wilcoxon signed-rank 
tests were used for comparison between time intervals, *p<0.050. 
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Table 1. Baseline data about patient demographics and medical history (n=129) 

Demographic details n (%)/mean ± SD 

Sex   

     Male 95 (73.6%) 
     Female 34 (26.4%) 
Age (years) 35.6 ± 11.1 
Occupation   

     Armed forces occupations 1 (0.8%) 
     Clerical support workers 4 (3.1%) 
     Craft and related trades workers 5 (3.9%) 
     Elementary occupations 19 (14.7%) 
     Managers 7 (2.3%) 
     Professional 11 (8.5%) 
     Service and sales workers 6 (4.7%) 
     Skilled agricultural, forestry and fishery workers 1 (0.8%) 
     Technicians and associate professionals 11 (8.5%) 
     Other occupations 10 (7.8%) 
     Unemployed 34 (26.4%) 
     Unspecified 20 (15.5%) 
BMI (kg/m2) 26.9 ± 6.3 

Medical history n (%)/median (IQR) 

Smoking status   

     Never smoked 29 (22.5%) 
     Ex-smoker 40 (31.0%) 
     Current smoker 60 (46.5%) 
Smoking pack years (current or ex-smokers) 10.0 (4.0 - 20.0) 
Weekly units of alcohol consumption 1.0 (0.0 - 6.0) 
Recreational cannabis use   

     Never used 12 (10.9%) 
     Ex-user 27 (20.9%) 
     Current user 88 (68.2%) 
Cannabis gram years (current or ex-users) 6.5 (2.0 - 20.0) 
Current antidepressant medication   

     Amitriptyline 3 (2.3%) 
     Citalopram 14 (10.9%) 
     Duloxetine 2 (1.6%) 
     Escitalopram 1 (0.8%) 
     Fluoxetine 5 (3.9%) 
     Fluvoxamine 1 (0.8%) 
     Lofepramine 2 (1.6%) 
     Mirtazapine 11 (8.5%) 
     Paroxetine 1 (0.8%) 
     Reboxetine 1 (0.8%) 
     Sertraline 21 (16.3%) 
     Trazodone 2 (1.6%) 
     Venlafaxine 19 (14.7%) 
     Not currently on antidepressants 57 (44.2%) 
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Table 2. Primary, secondary, and tertiary indications for cannabis-based medicinal products of study 
participants (n=129) 

Indication Primary 
n (%) 

Secondary 
n (%) 

Tertiary 
n (%) 

Depression 129 (100%) - - 
Anxiety - 42 (32.6%) 4 (3.1%) 
Attention deficit hyperactivity disorder - 4 (3.1%) 0 (0.0%) 
Autism spectrum disorder - 1 (0.8%) 3 (2.3%) 
Chronic pain - 3 (2.3%) 4 (3.1%) 
Eating disorder - 1 (0.8%) 0 (0.0%) 
Insomnia - 3 (2.3%) 8 (6.2%) 
Migraine - 1 (0.8%) 1 (0.8%) 
Obsessive compulsive disorder  - 0 (0.0%) 1 (0.8%) 
Post-traumatic stress disorder  - 2 (1.6%) 2 (1.6%) 
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Table 3. Median (IQR) baseline and follow-up scores for PHQ-9, GAD-7, SQS, EQ-5D-5L, and PGIC at 1, 3, and 6 months 

  n Baseline Score Follow-Up Score T z-score p-value 

PHQ-9 1 month 103 15.00 (9.00 - 21.00) 8.00 (4.00 - 14.00) 645.00 -6.39 <0.001 
3 months 68 15.50 (7.00 - 25.00) 7.00 (2.25 - 12.75) 214.50 -5.70 <0.001 
6 months 33 12.00 (5.00 - 20.50) 7.00 (2.00 - 9.50) 78.50 -3.33 <0.001 

  
GAD-7 1 month 107 12.00 (7.00 - 18.00) 6.00 (3.00 - 11.00) 643.00 -6.63 <0.001 

3 months 72 11.00 (6.25 - 16.75) 5.00 (2.00 - 9.00) 138.50 -6.03 <0.001 
6 months 34 9.50 (4.75 - 14.50) 5.50 (2.75 - 9.00) 155.00 -2.44 0.015 

  
SQS 1 month 107 4.00 (2.00 - 6.00) 6.00 (4.00 - 8.00) 3446.50 5.94 <0.001 

3 months 71 4.00 (2.00 - 6.00) 7.00 (4.00 - 8.00) 1834.00 5.34 <0.001 
6 months 33 5.00 (3.00 - 7.00) 6.00 (4.00 - 8.00) 261.00 2.19 0.029 

  
EQ-5D-5L Mobility 1 month 107 1.00 (1.00 - 2.00) 1.00 (1.00 - 2.00) 117.00 -2.92 0.003 

3 months 71 1.00 (1.00 - 2.00) 1.00 (1.00 - 1.00) 30.50 -2.54 0.011 
6 months 33 1.00 (1.00 - 1.50) 1.00 (1.00 - 1.00) 8.00 -1.13 0.257 

  
EQ-5D-5L Self-Care 1 month 107 1.00 (1.00 - 2.00) 1.00 (1.00 - 2.00) 132.00 -2.62 0.009 

3 months 71 1.00 (1.00 - 2.00) 1.00 (1.00 - 1.00) 71.00 -2.40 0.016 
6 months 33 1.00 (1.00 - 2.00) 1.00 (1.00 - 2.00) 22.50 -0.54 0.589 

  
EQ-5D-5L Usual 
Activities 

1 month 107 3.00 (2.00 - 3.00) 2.00 (1.00 - 2.00) 290.00 -5.72 <0.001 
3 months 71 2.00 (2.00 - 3.00) 1.00 (1.00 - 2.00) 70.00 -5.03 <0.001 
6 months 33 2.00 (2.00 - 3.00) 2.00 (1.00 - 2.00) 37.00 -2.82 0.005 

  
EQ-5D-5L Pain and 
Discomfort 

1 month 107 2.00 (1.00 - 3.00) 1.00 (1.00 - 2.00) 329.00 -4.47 <0.001 
3 months 71 2.00 (1.00 - 3.00) 1.00 (1.00 - 2.00) 70.00 -4.53 <0.001 
6 months 33 2.00 (1.00 - 2.00) 1.00 (1.00 - 2.00) 28.00 -1.70 0.090 

  
EQ-5D-5L Anxiety and 
Depression 

1 month 107 3.00 (2.00 - 4.00) 3.00 (2.00 - 3.00) 307.50 -6.20 <0.001 
3 months 71 3.00 (3.00 - 4.00) 2.00 (2.00 - 3.00) 162.50 -4.83 <0.001 
6 months 33 3.00 (2.00 - 4.00) 2.00 (2.00 - 3.00) 41.00 -3.35 <0.001 

  
EQ-5D-5L Index Value 1 month 107 0.54 (0.31 - 0.74) 0.74 (0.61 - 0.85) 4453.50 6.36 <0.001 

3 months 71 0.55 (0.33 - 0.74) 0.77 (0.63 - 0.88) 1984.50 5.62 <0.001 
6 months 33 0.65 (0.43 - 0.81) 0.75 (0.66 - 0.88) 353.50 2.94 0.003 

  
PGIC 1 month 106 - 6.00 (5.00 - 6.00) - - - 

3 months 71 - 6.00 (5.00 - 6.00) - - - 
6 months 34 - 6.00 (6.00 - 6.00) - - - 
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Table 4. Subgroup analysis of median (IQR) changes in PHQ-9 from baseline at 1, 3, and 6 months. Subgroups were compared using 
Mann-Whitney U tests. 

 1 month 3 months 6 months 

 n Median (IQR) p-value n Median (IQR) p-value n Median (IQR) p-value 

Baseline anxiety    
   GAD-7<5 11 -1.0 (-2.0, 4.0) 

0.002 
9 -2.0 (-3.0, 0.5) 

0.010 
8 -2.0 (-3.8, -1.0) 

0.190 
   GAD-7≥5 92 -6.0 (-10.0, -1.0) 59 -7.0 (-12.0, -2.0) 25 -9.0 (-14.0, 1.0) 

Cannabis status    
   Cannabis naïve 10 0.5 (-4.5, 2.3) 

0.017 
4 3.0 (0.0, 3.0) 

0.002 
4 1.0 (-1.8, 5.3) 

0.041 
   Current or ex-user 93 -5.0 (-10.0, -1.0) 64 -6.0 (-11.0, -2.0) 29 -6.0 (-14.0, -0.5) 

Baseline depression severity    
   Mild-moderate 71 -2.0 (-7.0, 1.0) 

<0.001 
49 -3.0 (-9.0, 0.5) 

<0.001 
23 -2.0 (-6.0, 2.0) 

<0.001 
   Severe 32 -8.5 (-17.0, -3.3) 19 -11.0 (-18.0, -6.0) 10 -14.5 (-19.0, -12.0) 

Antidepressant medication    
   Not prescribed 44 -3.0 (-10.0, -0.3) 

0.883 
33 -5.0 (-12.0, -2.0) 

0.347 
19 -5.0 (-12.0, 0.0) 

0.529 
   Currently prescribed 59 -5.0 (-9.0, -1.0) 35 -5.0 (-9.0, 0.0) 14 -3.5 (-15.3, -0.3) 



ACCEPTED M
ANUSCRIP

T

 

 

Information Classification: General 

 
 
 
 
 

 
 
 
 
 

Table 5. Adverse events recorded by participants (n=129) 

Adverse event Mild Moderate Severe Total (%) 

Agitation 0 1 0 1 (0.8%) 
Amnesia 3 1 0 4 (3.1%) 
Anorexia 1 2 0 3 (2.3%) 
Anxiety 0 3 0 3 (2.3%) 
Ataxia 3 0 0 3 (2.3%) 
Blurred vision 1 0 0 1 (0.8%) 
Cognitive disturbance 4 2 1 7 (5.4%) 
Concentration impairment 8 2 2 12 (9.3%) 
Confusion 1 2 0 3 (2.3%) 
Constipation 4 2 1 7 (5.4%) 
Delirium 2 1 0 3 (2.3%) 
Depression 0 1 1 2 (1.6%) 
Diarrhoea 0 0 3 3 (2.3%) 
Dizziness 3 2 0 5 (3.9%) 
Dry mouth 10 2 0 12 (9.3%) 
Dysgeusia 2 0 0 2 (1.6%) 
Dyspepsia 1 0 0 1 (0.8%) 
Fatigue 5 7 2 14 (10.9%) 
Headache 7 3 1 11 (8.5%) 
Increased appetite 1 0 0 1 (0.8%) 
Insomnia 3 3 7 13 (10.1%) 
Lethargy 5 6 0 11 (8.5%) 
Muscular weakness 1 0 0 1 (0.8%) 
Nausea 3 4 0 7 (5.4%) 
Psychosis 0 0 1 1 (0.8%) 
Pyrexia 1 0 0 1 (0.8%) 
Rash 0 1 0 1 (0.8%) 
Respiratory infection 0 2 0 2 (1.6%) 
Somnolence 0 7 0 7 (5.4%) 
Suicidal ideation 0 0 1 1 (0.8%) 
Tremor 0 1 0 1 (0.8%) 
Upper abdominal pain 2 0 0 2 (1.6%) 
Vertigo 1 1 0 2 (1.6%) 
Vomiting 2 1 0 3 (2.3%) 
Weight loss 2 0 0 2 (1.6%) 
Total (%) 76 (58.9%) 57 (44.2%) 20 (15.5%) 153 (118.6%) 
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Demographic details n (%)/mean ± SD 

Sex   

     Male 95 (73.6%) 
     Female 34 (26.4%) 
Age (years) 35.6 ± 11.1 
Occupation   

     Armed forces occupations 1 (0.8%) 
     Clerical support workers 4 (3.1%) 
     Craft and related trades workers 5 (3.9%) 
     Elementary occupations 19 (14.7%) 
     Managers 7 (2.3%) 
     Professional 11 (8.5%) 
     Service and sales workers 6 (4.7%) 
     Skilled agricultural, forestry and fishery workers 1 (0.8%) 
     Technicians and associate professionals 11 (8.5%) 
     Other occupations 10 (7.8%) 
     Unemployed 34 (26.4%) 
     Unspecified 20 (15.5%) 
BMI (kg/m2) 26.9 ± 6.3 

Medical history n (%)/median (IQR) 

Smoking status   

     Never smoked 29 (22.5%) 
     Ex-smoker 40 (31.0%) 
     Current smoker 60 (46.5%) 
Smoking pack years (current or ex-smokers) 10.0 (4.0 - 20.0) 
Weekly units of alcohol consumption 1.0 (0.0 - 6.0) 
Recreational cannabis use   

     Never used 12 (10.9%) 
     Ex-user 27 (20.9%) 
     Current user 88 (68.2%) 
Cannabis gram years (current or ex-users) 6.5 (2.0 - 20.0) 
Current antidepressant medication   

     Amitriptyline 3 (2.3%) 
     Citalopram 14 (10.9%) 
     Duloxetine 2 (1.6%) 
     Escitalopram 1 (0.8%) 
     Fluoxetine 5 (3.9%) 
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     Fluvoxamine 1 (0.8%) 
     Lofepramine 2 (1.6%) 
     Mirtazapine 11 (8.5%) 
     Paroxetine 1 (0.8%) 
     Reboxetine 1 (0.8%) 
     Sertraline 21 (16.3%) 
     Trazodone 2 (1.6%) 
     Venlafaxine 19 (14.7%) 
     Not currently on antidepressants 57 (44.2%) 

Table 1. Baseline data about patient demographics and medical history (n=129) 
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Table 2. Primary, secondary, and tertiary indications for cannabis-based medicinal products of study 
participants (n=129) 

Indication Primary 
n (%) 

Secondary 
n (%) 

Tertiary 
n (%) 

Depression 129 (100%) - - 
Anxiety - 42 (32.6%) 4 (3.1%) 
Attention deficit hyperactivity disorder - 4 (3.1%) 0 (0.0%) 
Autism spectrum disorder - 1 (0.8%) 3 (2.3%) 
Chronic pain - 3 (2.3%) 4 (3.1%) 
Eating disorder - 1 (0.8%) 0 (0.0%) 
Insomnia - 3 (2.3%) 8 (6.2%) 
Migraine - 1 (0.8%) 1 (0.8%) 
Obsessive compulsive disorder  - 0 (0.0%) 1 (0.8%) 
Post-traumatic stress disorder  - 2 (1.6%) 2 (1.6%) 
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Table 3. Median (IQR) baseline and follow-up scores for PHQ-9, GAD-7, SQS, EQ-5D-5L, and PGIC at 1, 3, and 6 months 

  n Baseline Score Follow-Up Score T z-score p-value 

PHQ-9 1 month 103 15.00 (9.00 - 21.00) 8.00 (4.00 - 14.00) 645.00 -6.39 <0.001 
3 months 68 15.50 (7.00 - 25.00) 7.00 (2.25 - 12.75) 214.50 -5.70 <0.001 
6 months 33 12.00 (5.00 - 20.50) 7.00 (2.00 - 9.50) 78.50 -3.33 <0.001 

  
GAD-7 1 month 107 12.00 (7.00 - 18.00) 6.00 (3.00 - 11.00) 643.00 -6.63 <0.001 

3 months 72 11.00 (6.25 - 16.75) 5.00 (2.00 - 9.00) 138.50 -6.03 <0.001 
6 months 34 9.50 (4.75 - 14.50) 5.50 (2.75 - 9.00) 155.00 -2.44 0.015 

  
SQS 1 month 107 4.00 (2.00 - 6.00) 6.00 (4.00 - 8.00) 3446.50 5.94 <0.001 

3 months 71 4.00 (2.00 - 6.00) 7.00 (4.00 - 8.00) 1834.00 5.34 <0.001 
6 months 33 5.00 (3.00 - 7.00) 6.00 (4.00 - 8.00) 261.00 2.19 0.029 

  
EQ-5D-5L Mobility 1 month 107 1.00 (1.00 - 2.00) 1.00 (1.00 - 2.00) 117.00 -2.92 0.003 

3 months 71 1.00 (1.00 - 2.00) 1.00 (1.00 - 1.00) 30.50 -2.54 0.011 
6 months 33 1.00 (1.00 - 1.50) 1.00 (1.00 - 1.00) 8.00 -1.13 0.257 

  
EQ-5D-5L Self-Care 1 month 107 1.00 (1.00 - 2.00) 1.00 (1.00 - 2.00) 132.00 -2.62 0.009 

3 months 71 1.00 (1.00 - 2.00) 1.00 (1.00 - 1.00) 71.00 -2.40 0.016 
6 months 33 1.00 (1.00 - 2.00) 1.00 (1.00 - 2.00) 22.50 -0.54 0.589 

  
EQ-5D-5L Usual 
Activities 

1 month 107 3.00 (2.00 - 3.00) 2.00 (1.00 - 2.00) 290.00 -5.72 <0.001 
3 months 71 2.00 (2.00 - 3.00) 1.00 (1.00 - 2.00) 70.00 -5.03 <0.001 
6 months 33 2.00 (2.00 - 3.00) 2.00 (1.00 - 2.00) 37.00 -2.82 0.005 

  
EQ-5D-5L Pain and 
Discomfort 

1 month 107 2.00 (1.00 - 3.00) 1.00 (1.00 - 2.00) 329.00 -4.47 <0.001 
3 months 71 2.00 (1.00 - 3.00) 1.00 (1.00 - 2.00) 70.00 -4.53 <0.001 
6 months 33 2.00 (1.00 - 2.00) 1.00 (1.00 - 2.00) 28.00 -1.70 0.090 

  
EQ-5D-5L Anxiety and 
Depression 

1 month 107 3.00 (2.00 - 4.00) 3.00 (2.00 - 3.00) 307.50 -6.20 <0.001 
3 months 71 3.00 (3.00 - 4.00) 2.00 (2.00 - 3.00) 162.50 -4.83 <0.001 
6 months 33 3.00 (2.00 - 4.00) 2.00 (2.00 - 3.00) 41.00 -3.35 <0.001 

  
EQ-5D-5L Index Value 1 month 107 0.54 (0.31 - 0.74) 0.74 (0.61 - 0.85) 4453.50 6.36 <0.001 

3 months 71 0.55 (0.33 - 0.74) 0.77 (0.63 - 0.88) 1984.50 5.62 <0.001 
6 months 33 0.65 (0.43 - 0.81) 0.75 (0.66 - 0.88) 353.50 2.94 0.003 

  
PGIC 1 month 106 - 6.00 (5.00 - 6.00) - - - 

3 months 71 - 6.00 (5.00 - 6.00) - - - 
6 months 34 - 6.00 (6.00 - 6.00) - - - 
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 1 month 3 months 6 months 

 n Median 
(IQR) 

p-
value n Median (IQR) p-

value n Median (IQR) p-
value 

Baseline anxiety   
   GAD-7<5 1

1 
-1.0 (-2.0, 

4.0) 0.002 
9 -2.0 (-3.0, 

0.5) 0.010 
8 -2.0 (-3.8, -

1.0) 0.190 
   GAD-7≥5 9

2 
-6.0 (-10.0, -

1.0) 
5
9 

-7.0 (-12.0, -
2.0) 

2
5 

-9.0 (-14.0, 
1.0) 

Cannabis status   
   Cannabis naïve 1

0 
0.5 (-4.5, 

2.3) 0.017 
4 3.0 (0.0, 3.0) 

0.002 
4 1.0 (-1.8, 5.3) 

0.041 
   Current or ex-user 9

3 
-5.0 (-10.0, -

1.0) 
6
4 

-6.0 (-11.0, -
2.0) 

2
9 

-6.0 (-14.0, -
0.5) 

Baseline depression 
severity          

   Mild-moderate 7
1 

-2.0 (-7.0, 
1.0) <0.00

1 

4
9 

-3.0 (-9.0, 
0.5) <0.00

1 

2
3 -2.0 (-6.0, 2.0) <0.00

1    Severe 3
2 

-8.5 (-17.0, -
3.3) 

1
9 

-11.0 (-18.0, -
6.0) 

1
0 

-14.5 (-19.0, -
12.0) 

Antidepressant 
medication          

   Not prescribed 4
4 

-3.0 (-10.0, -
0.3) 0.883 

3
3 

-5.0 (-12.0, -
2.0) 0.347 

1
9 

-5.0 (-12.0, 
0.0) 0.529 

   Currently prescribed 5
9 

-5.0 (-9.0, -
1.0) 

3
5 

-5.0 (-9.0, 
0.0) 

1
4 

-3.5 (-15.3, -
0.3) 

Table 4. Subgroup analysis of median (IQR) changes in PHQ-9 from baseline at 1, 3, and 6 months. 
Subgroups were compared using Mann-Whitney U tests. 
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Table 5. Adverse events recorded by participants (n=129) 

Adverse event Mild Moderate Severe Total (%) 

Agitation 0 1 0 1 (0.8%) 
Amnesia 3 1 0 4 (3.1%) 
Anorexia 1 2 0 3 (2.3%) 
Anxiety 0 3 0 3 (2.3%) 
Ataxia 3 0 0 3 (2.3%) 
Blurred vision 1 0 0 1 (0.8%) 
Cognitive disturbance 4 2 1 7 (5.4%) 
Concentration impairment 8 2 2 12 (9.3%) 
Confusion 1 2 0 3 (2.3%) 
Constipation 4 2 1 7 (5.4%) 
Delirium 2 1 0 3 (2.3%) 
Depression 0 1 1 2 (1.6%) 
Diarrhoea 0 0 3 3 (2.3%) 
Dizziness 3 2 0 5 (3.9%) 
Dry mouth 10 2 0 12 (9.3%) 
Dysgeusia 2 0 0 2 (1.6%) 
Dyspepsia 1 0 0 1 (0.8%) 
Fatigue 5 7 2 14 (10.9%) 
Headache 7 3 1 11 (8.5%) 
Increased appetite 1 0 0 1 (0.8%) 
Insomnia 3 3 7 13 (10.1%) 
Lethargy 5 6 0 11 (8.5%) 
Muscular weakness 1 0 0 1 (0.8%) 
Nausea 3 4 0 7 (5.4%) 
Psychosis 0 0 1 1 (0.8%) 
Pyrexia 1 0 0 1 (0.8%) 
Rash 0 1 0 1 (0.8%) 
Respiratory infection 0 2 0 2 (1.6%) 
Somnolence 0 7 0 7 (5.4%) 
Suicidal ideation 0 0 1 1 (0.8%) 
Tremor 0 1 0 1 (0.8%) 
Upper abdominal pain 2 0 0 2 (1.6%) 
Vertigo 1 1 0 2 (1.6%) 
Vomiting 2 1 0 3 (2.3%) 
Weight loss 2 0 0 2 (1.6%) 
Total (%) 76 (58.9%) 57 (44.2%) 20 (15.5%) 153 (118.6%) 
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Figure 1. Box plots showing the change in PHQ-9 from baseline at 1, 3, and 6 months. Wilcoxon signed-rank 
tests were used for comparison between time intervals, *p<0.050. 
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Is my study research?

 To print your result with title and IRAS Project ID please enter
your details below:

Title of your research:
UK Medical Cannabis Registry

IRAS Project ID (if available): 

You selected:

'No' - Are the participants in your study randomised to
different groups?
'No' - Does your study protocol demand changing treatment/
patient care from accepted standards for any of the patients
involved? 
'Yes' - Are your findings going to be generalisable? 

Your study would be considered Research.

You should now determine whether your study requires NHS REC
review.

Follow this link to launch the 'Do I need NHS REC review?'
tool.

For more information please visit the Defining Research table.

Follow this link to start again.

Print This Page

NOTE: If using Internet Explorer please use browser print function.
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Do I need NHS REC review?

 To print your result with title and IRAS Project ID please enter
your details below:

Title of your research:
UK Medical Cannabis Registry

IRAS Project ID (if available): 

Your answers to the following questions indicate that you do not
need NHS REC review for sites in England.

This tool only considers whether NHS REC review is required, it
does not consider whether other approvals are needed. You
should check what other approvals are required for your research.

You have answered 'YES' to: Is your study research?

You answered 'NO' to all of these questions:

Question Set 1

Is your study a clinical trial of an investigational medicinal
product?
Is your study one or more of the following: A non-CE marked
medical device, or a device which has been modified or is
being used outside of its CE mark intended purpose, and
the study is conducted by or with the support of the
manufacturer or another commercial company (including
university spin-out company) to provide data for CE marking
purposes?
Does your study involve exposure to any ionising radiation?
Does your study involve the processing of disclosable
protected information on the Register of the Human
Fertilisation and Embryology Authority by researchers,
without consent?

Question Set 2

Will your study involve potential research participants
identified in the context of, or in connection with, their past
or present use of services (NHS and adult social care),
including participants recruited through these services as
healthy controls?
Will your research involve prospective collection of tissue
(i.e. any material consisting of or including human cells)
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