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ARTICLE INFO ABSTRACT

Keywords: The use of medicinal cannabis to improve mental health is increasing globally, both in clinical settings and
Me‘ﬁdr{al Fannabis through self-medication. This involves a variety of products containing A9-tetrahydrocannabinol (THC), can-
Cannabinoids nabidiol (CBD), THC + CBD combinations, or derivatives. This review provides an up-to-date overview of the
Mental health L. . .. . .

DSM.5 positive and negative effects of medicinal cannabis on mental health diagnoses and related symptoms of the

Diagnostic and Statistical Manual of Mental Disorders 5th Edition. Searches in PubMed, PsycInfo, Embase, and
the Cochrane Library (October 2023 and July 2024) identified 18,341 studies, of which 49 controlled studies
from 15 different countries were included. All studies focused on treatment-seeking participants using medicinal
cannabis for (symptoms of) their mental health diagnosis. Included diagnoses were anxiety disorders, tic dis-
orders, autism spectrum disorder, attention-deficit hyperactivity disorder, obsessive-compulsive disorders,
anorexia nervosa, schizophrenia, psychosis, substance use disorders, insomnia, and bipolar disorders. Varying
product compositions showed different effects. Most consistently, high doses of CBD were followed by some
acute relief in anxiety, while CBD + THC combinations alleviated withdrawal in cannabis use disorder and
improved sleep. In clinical trials, THC was associated most with dose-dependent adverse events and, in some
cases, deterioration of primary study outcomes, e.g., in psychosis. In naturalistic studies, participants who used
THC reported symptom improvement following usage. Risks of bias across studies were prevalent, and no study
found long-lasting medicinal effects or improvement. Overall, medicinal cannabis may provide short-term relief
for certain symptoms but is not a cure or without mental health risks.

Controlled studies

1. Introduction Lucas, Baron, & Jikomes, 2019), and its self-reported positive effects are

widely found in the literature (Lynskey, Athanasiou-Fragkouli, Thurgur,

Cannabis policies are becoming more liberal in various jurisdictions
worldwide, partly influenced by the potential medicinal benefits of
cannabis (Rafei et al., 2023). This parallels the belief that cannabis use is
not as harmful as other drugs (Hill et al., 2022), and an increasing
number of individuals report using cannabis for medicinal purposes
without the guidance of a healthcare professional (Sexton, Cuttler,
Finnell, & Mischley, 2016). Concurrently, a worldwide increase in
cannabis related problems, such as cannabis use disorder (CUD) is re-
ported, with people between 15 and 24 years old most affected (Shah
et al., 2024).

Improving mental health symptoms is one of the most commonly
reported motives for medicinal cannabis use (Lintzeris et al., 2020;

Schlag, & Nutt, 2024; Sexton et al., 2016; Ware, Adams, & Guy, 2005).
For instance, in both the United States and Israel, post-traumatic stress
disorder (PTSD) ranks as the third most common reason for the acqui-
sition of a medical cannabis license, after pain and cancer related
symptoms (Mahabir, Merchant, Smith, & Garibaldi, 2020; Sznitman,
2020; Yakirevich Amir, Treves, Davidson, Bonne, & Matok, 2023).
Nonetheless, the evidence for its effectiveness in improving PTSD, or any
mental health symptom for that matter, is equivocal. In fact, frequent
cannabis use is associated with an increased risk of certain mental dis-
orders. The relationship between heavy cannabis use and schizophrenia
and psychosis is well-documented, but prolonged heavy cannabis use is
also linked to increases in anxiety, depression, symptoms of bipolar and
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CUD, and other mental health conditions (Campeny et al., 2020; Na-
tional Academies of Sciences, Engineering, and Medicine, 2017;
Richardson, 2010). Although causality is complex, factors such as a
young age of initiation (McGee, Williams, Poulton, & Moffitt, 2000),
certain genetic predispositions (Verweij et al., 2022), using high potency
products (Hines et al., 2020) or large quantities over an extended period
of time (Kroon, Kuhns, Hoch, & Cousijn, 2020) may put an individual at
risk for developing psychiatric symptoms.

Furthermore, benefits reported by medicinal users are minimally
reflected by the findings of clinical trials (Sarris, Sinclair, Karamacoska,
Davidson, & Firth, 2020), currently the gold standard for assessing the
efficacy and safety of medicines. This discrepancy may be attributable to
various factors. First, clinical trials evaluating the efficacy of medicinal
cannabis for treating mental disorders are often of suboptimal quality
(Black et al., 2019; Whiting et al., 2015). Deficits in study design, small
sample sizes and questionable reporting (e.g., reporting improvement of
symptoms without reaching actual significance) make it challenging to
draw conclusions about the efficacy of medicinal cannabis. Moreover,
medicinal users often suffer from a plethora of psychological symptoms
(Yau et al., 2019), which may not be captured in studies focusing on a
specific diagnosis. It has also been suggested that the perceived effec-
tiveness of medicinal cannabis may be attributable to the use of cannabis
to cope with one’s symptoms, a relief of its own withdrawal effects, or
mere placebo effects (Sexton, Cuttler, & Mischley, 2019; Turna et al.,
2020).

Prior systematic reviews and meta-analyses report inconclusive ev-
idence for the effectiveness of medicinal cannabis in relieving mental
health symptoms and often report low quality of reviewed studies (Black
et al., 2019; Z. Walsh et al., 2017; Whiting et al., 2015). A comprehen-
sive systematic review and meta-analysis on the medicinal use of can-
nabinoids for depression, anxiety, PTSD, tic disorders, and psychosis
found little to no evidence for the effectiveness of cannabidiol (CBD) or
plant-based cannabis for mental health symptoms (Black et al., 2019).
The review found some evidence for the effectiveness of pharmaceutical
A9-tetrahydrocannabinol (THC) in treating anxiety, but solely in those
suffering from other medical conditions, like multiple sclerosis. Another
systematic review of cannabinoids in various mental and physical health
conditions found evidence for improvement in sleep disorders, Tourette
Syndrome (TS) symptoms, and anxiety, although the authors describe
the evidence to be of low to very low quality (Whiting et al., 2015). A
narrative review reported that THC and CBD were associated with
reduced symptoms of anxiety, TS, anorexia nervosa, cannabis use dis-
order, and opioid use disorder when administered adjunctively with
other psychosocial interventions (Hoch et al., 2019). Moreover, in a
large ongoing observational study, improvement in mental health
symptoms, such as PTSD and depression scores, were found in treatment
seeking individuals prescribed medicinal cannabis to improve their
symptoms (Lynskey, Athanasiou-Fragkouli, et al., 2024).

The puzzle of the effects of medicinal cannabis is clearly complex and
the currently available evidence is ambiguous. Nonetheless, both med-
ical cannabis prescriptions and the prevalence of self-reported current
medicinal use are increasing across the world (Leung et al., 2022; Mills
et al., 2024; Nationale Drug Monitor, 2024; Rhee & Rosenheck, 2023;
Sznitman, 2020). Unlike other pharmacological treatments for mental
health, individuals who use medicinal cannabis often obtain their
products through unsupervised routes, such as recreational outlets (e.g.,
Dutch “coffeeshops” that sell cannabis over the counter), or online ser-
vices with minimal oversight (Bradlow & Armstrong, 2024; Lintzeris,
Mills, Suraev, et al., 2020). As a result, individuals may acquire me-
dicinal cannabis without necessarily meeting prescription requirements,
even in regions where (recreational) cannabis is prohibited (Rehm,
Elton-Marshall, Sornpaisarn, & Manthey, 2019; Salazar, Tomko, Akbar,
Squeglia, & McClure, 2019). Furthermore, in places where legislation
has recently loosened and medicinal cannabis has gained attention (for
example through advertisements in the United States, Canada, or
Thailand), usage is rising but regulations are falling behind (Kalayasiri &
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Boonthae, 2023; Noé€l, Scharf, Koné, Armiento, & Dylan, 2024; White-
hill, Trangenstein, Jenkins, Jernigan, & Moreno, 2020). While an in-
crease in use is mostly reported among adults (Assanangkornchai,
Kalayasiri, Ratta-Apha, & Tanaree, 2023; Hall & Lynskey, 2020),
vulnerable groups—such as adolescents and young adults—may face
additional risks, including a higher susceptibility to substance use dis-
orders (SUDs) and other psychiatric symptoms (Newton-Howes, 2018).
Especially in this group, self-medicating with cannabis may increase
mental health problems. Nonetheless, current evidence whether usage
in young people has risen due to legislative changes remains mixed
(Assanangkornchai et al., 2023; Bailey et al., 2023; Zuckermann et al.,
2021). Altogether, this illustrates the need for rigorous yet nuanced
research into the medicinal properties of cannabis for mental health,
considering the characteristics of medicinal users, type of product, and
mental health symptomatology.

For medicinal purposes, plant-based and synthetic cannabinoids are
used. In plant products, THC and CBD are the main active components,
whereas in pharmaceutical cannabinoids, either THC (dronabinol), its
derivative (nabilone), or CBD can be present, as well as a combination of
THC and CBD (nabiximols) (Murnion, 2015; see Appendix A of the
Supplementary Materials). Throughout this paper, medicinal cannabis
will be used as an umbrella term, and when referring to specific prod-
ucts, this will be specified.

Following PRISMA guidelines (Page et al., 2021), this systematic
review aims to provide an overview of the current research on in-
dividuals of any age or background who report cannabis use to improve
mental health symptoms, either in a healthcare setting or by self-
medication, compared to a control group or condition. All diagnoses
listed under section II of the Diagnostic and Statistical Manual of Mental
Disorders 5th Edition (DSM-5: American Psychiatric Association, 2013)
will be considered, with the exception of elimination disorders, somatic
symptom and related disorders, neurocognitive disorders, medication
induced disorders and symptoms, and diagnoses in the category other
mental disorders or conditions. To our knowledge, this is the first review
with such a broad inclusion of DSM-5 mental health diagnoses and
symptoms, considering both positive and negative effects on mental
health symptoms. Given the rapidly evolving nature of this field, it is of
ongoing importance to have an up-to-date overview of the current evi-
dence of the mental health effects of medicinal cannabis.

2. Methods
2.1. Inclusion and exclusion criteria

Our inclusion criteria were human studies written in English (full-
text available), including treatment-seeking participants with a primary
mental health diagnosis or symptoms receiving or self-medicating with
cannabis/cannabinoids to improve their diagnosis or symptoms. Vali-
dated measurement tools had to be used to measure (changes in) the
diagnosis or symptoms, which was checked in the method section of the
included studies. Furthermore, studies were only eligible if a control
group or condition was present, e.g., non-cannabinoid product (placebo)
or no use, and the only treatment difference between the cannabis/
cannabinoid condition and control was the cannabis product. The
following mental health diagnoses under the headers of section II of the
DSM-5 were eligible: neurodevelopmental disorders, schizophrenia
spectrum and other psychotic disorders, bipolar and related disorders,
depressive disorders, anxiety disorders, obsessive-compulsive and
related disorders, trauma- and stressor-related disorders, dissociative
disorders, feeding and eating disorders, sleep-wake disorders, sexual
dysfunctions, gender dysphoria, disruptive, impulse-control, and
conduct disorders, substance-related and addictive disorders, personal-
ity disorders, paraphilic disorders. The full inclusion criteria can be
found in Appendix B of the Supplementary Materials. The study was
preregistered at Prospero (CRD42023436950). Amendments to the
preregistration can be found on crd.york.ac.uk and in Appendix C of the
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Supplementary Materials.
2.2. Search strategy & screening procedures

A search was conducted in the electronic databases PubMed, Psy-
cInfo, Embase, and the Cochrane Library on 4 October 2023 and updated
on 23 July 2024. Search terms were related to the medicinal use of
cannabis (and synonyms) and mental health diagnoses and symptoms.
The full search syntax can be found in Appendix D of the Supplementary
Materials.

After extracting all resulting studies, duplicates were removed before
two reviewers (NDB and EK) independently screened all studies for in-
clusion. First, titles and abstracts were screened using Rayyan review
software and studies that did not meet the inclusion criteria upon first
review were excluded. Second, full texts of the remaining studies were
assessed, excluding studies that did not meet the inclusion criteria. The
remaining studies were unblinded and discrepancies between reviewers
were resolved through discussion. Citations of the included studies were
also searched. For data extraction, all authors agreed on the main cat-
egories (see columns of Table 1) and it was carried out by NDB. The
PRISMA flow diagrams for study selection can be found in Appendix E of
the Supplementary Materials.

2.3. Risk of bias assessment

Risk of bias assessments were conducted for each included study
considering all outcome measures. For randomized controlled trials, the
Cochrane Risk of Bias tool (ROB-2) (Sterne et al., 2019) was used,
evaluating five domains of bias as either low, high, or unclear risk. The
risk of bias for non-randomized studies was assessed using the Newcastle
Ottawa Scale (Wells et al., 2011). The full risk of bias assessment can be
found in Appendix F and G of the Supplementary Materials.

3. Results

Most of the included studies employed a randomized controlled trial
(RCT) design, where participants were randomly and (double) blindly
assigned to receive either the cannabinoid/cannabis treatment or a
control condition, e.g., placebo. Multiple studies utilized a cross-over
design, in which participants receive both the active treatment and
the placebo in a random sequence, separated by a washout period. If the
participants received a titrated dose of cannabis medication, the dosage
was gradually increased to find the optimal dosage for the participant.
This result section solely focuses on the assessments related to the
included mental health diagnoses. For the full overview of all assess-
ments and study designs please see Table 1. For complex designs, de-
scriptions are also provided here. Additionally, Fig 1 provides an
overview of whether medicinal cannabis (split per type of cannabinoid)
had positive, negative or no effects on at least one of the primary
outcome measures of every study, grouped by disorder.

Concerning the risk of bias, 22 out of 49 studies (44.9 %) were rated
as having an overall unclear risk of bias. Determining the impact of this
on the evidence of these studies is difficult, as many studies did not
provide sufficient information to accurately assess the risk of bias in
some domains. Consequently, these studies were classified as having a
rating of an unclear risk of bias, or if it concerned most risk of bias do-
mains, a high risk of bias. A high risk of bias was found in 15 studies
(30.6 %) and a low risk of bias in 12 studies (24.5 %). The most common
high risk domains were missing outcome data (9 studies, 18.3 % of total
studies, e.g., large unexplained attrition) and deviations from intended
interventions (6 studies, 12.2 % of total studies, e.g., a lack of blinding,
see Appendix G).
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3.1. Neurodevelopmental disorders

3.1.1. Attention deficit hyperactivity disorder (ADHD)

A pilot RCT investigated the behavioral effects of nabiximols (THC
and CBD in a 1:1 ratio) or placebo in 30 participants with ADHD for six
weeks. Cognitive performance and activity level (head movements)
were the primary outcome measures, while ADHD and emotional
lability symptoms were monitored as secondary measures. No signifi-
cant improvement in any of the outcome measures was observed (R. E.
Cooper et al., 2017).

3.1.2. Autism spectrum disorder

The first study assessing the effects of cannabinoids on autism
spectrum disorder (ASD) used two types of cannabinoid extracts, i.e.,
purified THC + CBD and whole plant extract (both at a 20:1 CBD and
THC ratio) and placebo. These cannabinoid products were compared to
determine if the effects of cannabinoids were solely due to CBD and
THC, or if other minor cannabinoids present in the whole plant extract
also contributed therapeutically. The sample included 150 people be-
tween 5 and 21 years with ASD, each receiving two of the three treat-
ment types (both for 12 weeks, separated by a 4-week washout period).
The study included two measures of autism-related disruptive behav-
iors, and parent-rated scales for non-compliant behaviors and autism
severity. The purified extract did not lead to any improvements. How-
ever, in the whole plant extract group, significantly more people
improved in disruptive behavior and social functioning compared to
placebo. (Aran, Cassuto, Lubotzky, Wattad, & Hazan, 2019).

Moreover, in another RCT, 60 children with ASD received placebo or
a CBD-dominant extract containing CBD and THC in a 9:1 ratio for 12
weeks (Silva Junior et al., 2024). The primary outcome measure was a
change in ASD symptoms, including aggressiveness, concentration,
psychomotor agitation, social interaction with peers, speech, sleep,
anxiety, and meals per day, all evaluated by the caregivers. ASD severity
score was also measured. Compared to placebo, children receiving the
CBD extract showed a significant improvement in social interactions,
anxiety, psychomotor agitation, and accepted more meals a day. No
group differences were found on the other measures. Concerning con-
centration, only those with mild ASD showed improvement after CBD
reception.

3.1.3. Gilles de la Tourette and tic disorders

Six RCTs were identified using medicinal cannabinoids for Gilles de
la Tourette Syndrome (GTS) and Tic Disorders. Two studies were carried
out in the same sample of 12 adults with GTS, who participated in a
single-dose crossover trial, with a THC dose of either 5, 7.5, or 10 mg,
based on participant characteristics. One study assessed the effects of
THC on tic severity (Miiller-Vahl et al., 2002), while the other evaluated
neuropsychological performance (Miiller-Vahl et al., 2001). Tic severity
was measured before and 3-4 h after a single dose of THC or placebo
using both self-assessment tools and examiner-based ratings. Compared
to a placebo, THC was associated with a significant reduction in some of
the self-rated subscales, assessing tics and obsessive-compulsive symp-
toms, as well as a significant reduction in clinician rated complex motor
tics. There was also a positive correlation between tic improvement and
maximum plasma concentration of THC metabolites (Miiller-Vahl et al.,
2002). There was no difference between THC and placebo on neuro-
psychological measures, including short-term memory, verbal memory
and learning, verbal intelligence, immediate and visual memory, speed
of information processing, motor, reaction and general reaction time,
sustained attention, divided attention, depression scores (Miiller-Vahl
et al., 2001). Obsessive-compulsive behaviors significantly worsened in
the THC group. Interestingly, when comparing the two studies, the same
sample showed both improvement and deterioration of obsessive-
compulsive behaviors after THC administration, depending on the
questionnaire used for assessment.

In a 6-week RCT involving 24 adults with GTS, the efficacy and safety
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Table 1
Summary of studies
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No.  Author (year) Country Product and Sample details Design Methodology Outcome measures Summary results
control
Autism
1* Aran et al. Israel 3 products: N =150 (n=50per Double-blind, Placebo or either Primary outcomes: the No significant
(2019) whole-plant group, 5-21 years, randomized, of the two Home Situation difference in HSQ-
cannabis extract age M(SD) = 11.8 placebo- cannabinoids for Questionnaire-ASD (HSQ- ASD and APSI
containing CBD: (4.1), 80 % male). controlled trial 12 weeks, ASD) and the Clinical Global total scores
THC = 20:1, with cross- followed by a 4- Impression-Improvement between
purified Autism spectrum over. week washout scale measuring (CGI-I). cannabinoid and
cannabinoids disorder (ASD) per and 12-week Secondary outcomes: the placebo groups.
CBD:THC = 20:1 DSM-5, confirmed Cross-over. Social Responsiveness Scale Improvement in
or placebo. by Autism Assessments at (SRS-2) Total Score and SRS-2 total score
Diagnostic baseline and after ~ Autism Parenting Stress was significantly
Observation each treatment Index (APSI). higher for whole-
Schedule (ADOS-2), period. plant extract
> moderate versus placebo.
behavioral problems
on the Clinical Drop out AEs
Global Impression whole plantn=1,
Severity scale. placebon = 1.
Entire sample
cannabis naive:
unknown.
2 Silva Junior Brazil CBD-dominant N = 60 (5-11 years, Double-blind, Stratification A semi-structured interview In CBD versus
et al. (2024) cannabis extract 31 CBD: age M(SD) randomized, based on ASD for caregivers about ASD placebo,
0.5 % (5 mg/ =17.6(1.7), 80.1 % placebo- severity. symptoms, the Childhood psychomotor
mL), with CBD: male, 29 placebo: controlled Caregivers Autism Rating Scale (CARS)  agitation, social
THC = 9:1 or age M(SD) = 7.7 trial. administered CBD and the Autism Treatment interaction and
placebo. (1.8), 93.1 % male). or placebo every Evaluation Checklist anxiety improved,

Medical diagnosis of
autism spectrum
disorder (ASD), a
cut-off score of 15
on the Childhood
Autism Rating Scale
(CARS).

Entire sample

12 h, with a
starting dose of 3
drops, which
could be
increased twice a
week to max 70
drops per day.
Assessments at
baseline and at
the end of the

(ATEQ).

and the number of
meals increased.
Other measures
did not differ
between groups.
Concentration
improved in those
receiving CBD
with mild ASD.

cannabis naive: study. AEs CBD n = 4,
unknown. placebo n = 5.
Attention deficit hyperactivity disorder
3 Cooper et al. The United Nabiximols (2.7 N =30 (18-55 Double-blind, Nabiximols or Primary outcomes: No significant
(2017) Kingdom mg THC and 2.5 years, 15 randomized, placebo for a 2- Quantitative Behavioral group differences
mg CBD) or nabiximols: age M placebo- week titration Test (QbTest). Secondary on primary or
placebo. (SD) = 36.8 (11.7), controlled period with daily outcomes: ADHD symptoms secondary
60 % male, 15 trial. dosage increase (rated by the investigators), outcome

placebo: age M(SD)
=38.9(11.5), 50 %
male).

Combined type
ADHD per DSM-5,
score of >24 on the
18-item Conners’
Adult ADHD Rating
Scale (CAARS).

Entire sample
cannabis naive: no.

(max 14 sprays
per day), followed
by 4-weeks of
stable dose.
Assessments at
baseline and 42
days after
randomization.

the Conners Adult ADHD
Rating Scale (CAARS), the
Wender-Reimherr Adult
Attention Deficit Disorder
Scale (WRAADS), the
Sustained Attention to
Response Task (SART), the
Centre for Neurologic Study
Lability Scale (CNS-LS)and
Affective Lability Scale-
Short Form (ALS-SF) and the
Weiss Functional
Impairment Rating Scale
Self Report (WFIRS-S).

measures after
correction for
multiple testing.

Serious AEs
nabiximolsn =1,
placebon = 1.
Mild AEs,
nabiximols n = 3.

(continued on next page)
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Table 1 (continued)
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No.  Author (year) Country Product and Sample details Design Methodology Outcome measures Summary results
control
Anxiety disorders
4 Gundugurti India 150 ml nano N =178 (89 CBD: Double-blind, 15-week Primary outcomes: changes Mean GAD-7 and
et al. (2024) dispersible CBD age M(SD) = 37.2 randomized, multicenter study in the Generalized Anxiety HAM-A scores
or placebo. (10.4),37.1% placebo- with 15 sessions, Disorder 7 (GAD-7), significantly
female, 89 placebo: controlled 11 on-site Hamilton Anxiety Rating decreased in CBD
age M(SD) = 37.6 trial. (assessments Scale (HAM-A). Secondary throughout the
(11.3), 36 % conducted) and 4 outcomes: the Clinical study until week
female). via the telephone. Global Impression- 13 (visit 11),
After a placebo Improvement (CGI-I), unlike placebo.
Generalized anxiety phase (exclusion Clinical Global Impression- Contrary to
disorder per the if participants Severity (CGI-S), Patient’s placebo, all
International already showed Health Questionnaire-9 secondary
Classification of significant (PHQ-9), changes in DASS- measures
Diseases 11th changes in 21 scores, and Pittsburgh significantly
revision (ICD-11), outcome Sleep Quality Index (PSQI). improved in CBD
mild to moderate measures) at the end of
anxiety on the placebo or CBD treatment versus
Depression Anxiety twice daily. baseline.
Stress Scale-21
(DASS-21) Mild to moderate
questionnaire. AEs CBD n = 28,
placebo n = 13.
Entire sample
cannabis naive:
unknown.
5 Fabre and The United 2-8 mg nabilone N =5 (open label, Open label Open label study The Self Rating Symptom Open label study:
McLendon States (open study), 1 all male, all study and and RCT, both Scale, Hamilton Anxiety the Hamilton
(1981) mg nabilone Caucasian, 22-35 double-blind, started with a 4- Rating Scale, and the Rating Scale total
(RCT) or placebo.  years, age M = 29.4  randomized, day washout Patient’s Global Impressions  score and the
years), N=20 (RCT, placebo- period, followed and the Physician’s Global somatic and
19-41 years, 10 controlled by a 28- day Impressions. psychic anxiety
nabilone: 10 trial. treatment, subscale scores

placebo, age M =
29, 15 males, 5
females, 19
Caucasian, 1 Black).

Outpatients with
anxiety for a
sufficient time to
indicate
spontaneous
remission would not
occur.

Entire sample
cannabis naive:
unknown.

assessments at
baseline and
throughout the
study.

significantly
reduced
compared to
before treatment.
In the RCT,
nabilone showed
significant
improvement on
the Hamilton
Rating Scale total
score and the
somatic and
psychic anxiety
subscale versus
placebo. The
efficacy index of
the Physician’s
Global
Impressions
improved only in
the nabilone
group.

Mild to moderate
AEs nabilone =
51, moderate to
severe AEs = 16.
Drop out placebo
n = 5 (due to lack
of effects).

(continued on next page)



N. de Bode et al.

Table 1 (continued)
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No.  Author (year) Country Product and Sample details Design Methodology Outcome measures Summary results
control
6 Bergamaschi Brazil 600 mg CBD or N=36(12CBD:age  Double-blind, A public speaking  State-anxiety level during During the test,
et al. (2011) placebo. M(SD) = 24.6 (3.6), randomized, test was the test measured with the placebo had
50 % male, 12 placebo- administered to Visual Analogue Mood Scale  significantly
placebo: age M(SD) controlled healthy controls (VAMS), The Self- higher levels of
=22.9(2.4), 50 % trial. (no treatment) Statements during Public anxiety, cognitive
male, 12 HC’s: age and SAD Speaking Scale negative impairment,
M(SD) = 23.3 (1.7), participants evaluation subscale (SSPS- discomfort, and
50 % male). receiving either n), The Bodily Symptoms alertness than
600 mg CBD or Scale (BSS), and healthy controls
Treatment naive, placebo 1.5h physiological measures. (VAMS scale
Social Anxiety prior. scores).
Disorder, assessed Assessments Compared to
by the Social Phobia before, during, placebo, CBD had
Inventory and the and after the test. significantly
social anxiety lower cognitive
module of Structural impairment,
Clinical Interview anxiety, and
for the DSM-1V, discomfort in
clinical version their speech
(SCID-IV). performance and
decreased alert in
Entire sample their anticipatory
cannabis naive: no. speech. The scores
of the CBD group
were similar to
the healthy
controls during
the task.
Number of AEs
not reported.
7 Kwee et al. The 300 mg CBD or N=80(18-65years  Double-blind, At3mental health ~ Primary outcomes: the Fear No significant
(2022) Netherlands placebo. old, 39 CBD: age M randomized, care centers, 8 Questionnaire (FQ). group differences
(SD) = 34.9 (9.3), placebo- weekly therapist- Secondary outcomes: the on any of the
60 % male, 41 controlled assisted exposure Beck Anxiety Inventory outcome
placebo: age M(SD) trial. sessions were (BAI). Other outcomes: Beck ~ measures.
= 38.3(11.3), 63.4 combined with Depression Inventory-II
% male). CBD or placebo. (BDI-II), the Social Phobia Non serious AEs
Assessments at and Anxiety Inventory-18 CBDn =4,
Social anxiety baseline, during (SPAI-18), Body Sensations placebon = 6. In
disorder or panic and after Questionnaire (BSQ), the CBD group,
disorder with treatment, and at Clinical Global Impression dropoutn =1
agoraphobia per 3- and 6-month severity scale (CGI), (suicide ideation).
DSM-IV. follow-up. Subjective Units of Distress
(SUDS), Panic Disorder
Entire sample Severity Scale, (PDSS),
cannabis naive: Mobility Inventory (MI),
unknown. Agoraphobic Cognitions
Questionnaire (ACQ), and
Liebowitz Social Anxiety
Scale (LSAS).
8 Masataka Japan 300 mg CBD or N=37(18-19years  Double-blind, 4 weeks of CBD or  The Fear of Negative Reduction in FNE
(2019) placebo. old, 17 CBD: 70.6 %  randomized, placebo twice Evaluation Questionnaire scores was
male, 20 placebo: placebo- daily. (FNE), the Liebowitz Social significant pre
70 % male). controlled Assessments at Anxiety Scale (LSAS), and versus
trial. baseline and after ~ changes in the Structured posttreatment in

Social anxiety
disorder or avoidant
personality disorder
per DSM-1V,
symptoms present
>6 months prior to
the study.

Entire sample
cannabis naive: yes.

the treatment.

Clinical Interview for DSM-
IV (SCID-I and SCID-II).

CBD, but no group
difference. In
CBD, LSAS scores
decreased
significantly post
treatment, unlike
placebo. SCID
changes and AEs
were not reported.

(continued on next page)



N. de Bode et al.

Table 1 (continued)

Clinical Psychology Review 118 (2025) 102581

No.  Author (year) Country Product and Sample details Design Methodology Outcome measures Summary results
control
Anorexia nervosa (AN)
9 Andries et al. Denmark 2.5mg N =24 (> 18 years, Double blind, 2 x 4 weeks of Primary outcome: mean There was
(2014) dronabinol or 11 dronabinol, 13 randomized, dronabinol or change in body weight. significant weight
placebo. placebo, all female).  placebo- placebo twice Secondary outcome: scoring  gain during
controlled, daily, separated changes on the Eating dronabinol
AN per DSM IV - TR cross-over trial. by a 4-week wash-  Disorder Inventory-2 (EDI- treatment
for >5 years. out period, along 2). compared to
with standard placebo (+0.73
Entire sample psychotherapy kg). Regardless of
cannabis naive: and nutritional drug sequence,
unknown. interventions participants
(cross-over). gained 0.76 kg
Primary outcome more during the
assessed at each first treatment
visit, secondary period than the
outcome the first second period. No
and last week of significant
each treatment differences in EDI-
period. 2 scores during
treatment with
either treatment.
50 % reported >1
AE, but none
serious.
10 Gross et al. Germany 7.5 - 30 mg THC N =11 (all female, Double blind, 4 weeks of titrated ~ Daily weight, daily caloric Only significant

(1983) or active placebo all Caucasian, ageM  randomized, THC or diazepam intake, the Hopkins changes over time
(3-15mg (SD) = 23.6 (1.8)). placebo- 3 times daily, Symptoms Checklist-90, the were worsening of
diazepam). controlled, along with a Goldberg Anorectic Attitude  somatization,

Primary AN per cross-over trial. standardized Questionnaire and the interpersonal
Feighner criteria, all behavior Goldberg Situational sensitivity, and
amenorrheic, and modification plan.  Discomfort Scale (all rated sleep disturbance
lost at least 25 % of 1 week post- by the participant) and The in THC compared
their body weight. study, a high THC  Psychiatric Rating Scale to diazepam.
dose was (PRS) assessed by a
Entire sample administered to physician. Severe AEs THC n
cannabis naive: measure =3.
unknown. physiological
effects.
Assessments
mostly daily,
some weekly.
Obsessive Compulsive Disorders
11 Kayser et al. The United 3 cannabis N=14(21-55years  Double blind, In 3 lab sessions, The Yale-Brown Obsessive- THC heightened

(2020) States variations: old, 5 THC,5CBD,4  randomized, participants Compulsive Scale (YBOCS) heart rate, blood
placebo = 0 % placebo, age M(SD) placebo- smoked different assessed by a clinician and pressure, and the
THC/0 % CBD, = 26.8 (7.4), 67 % controlled, randomized the participants, the feeling of being
high THC =7 % male, 75 % white, cross-over trial. cannabis Obsessive Compulsive high, in contrast
THC /0.18 %, 17 % Black, 17 % products. Acute Visual Analogue Scale to CBD and
high CBD = 0.4 Hispanic, 8 % changes in (OCD-VAS), the Spielberger placebo. Self-

% THC/ 10.4 % Asian). outcome State-Trait Anxiety reported OCD
CBD. measures were Inventory state subscale, symptoms and
Obsessive- assessed, OCD Marijuana Rating Form anxiety decreased
compulsive disorder symptoms also (MRF), and physiological over time in all 3
per DSM-5 (research prior to the measures. treatments, but
version), > 1 year session. administration of
with constant placebo was
symptoms, score of followed by a
>16 on the Yale- steeper reduction
Brown Obsessive of state anxiety
Compulsive Scale. compared to THC
and CBD.
Entire sample
cannabis naive: no. Serious AE THC =
1.
12 Grant et al. The United 5-15mg N =50 (18-65 Double-blind, 10 weeks of Primary outcomes: the Both dronabinol

(2022) States dronabinol or years, 25 randomized, titrated National Institute of Mental and placebo were

placebo. dronabinol: age M placebo- dronabinol or Health (NIMH) Symptom associated with
(SD) =33(12.5),76  controlled placebo with Severity Scale total score. reduced
% female, 25 trial. assessments at Secondary outcomes: the symptoms from

placebo: age M(SD)

baseline and

self-report Massachusetts

baseline to week

(continued on next page)
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No.  Author (year) Country Product and Sample details Design Methodology Outcome measures Summary results
control
=28.4(7.3),84 % every 2 weeks General Hospital Hair 10, but without a
female, (first 4 weeks), Pulling Scale (MGH-HPS) or  significant group
predominantly then every 3 the self-report MGH-HPS difference on any
Caucasian weeks (remaining  version for Skin Picking, the = measure.
percentage not 6 weeks). Sheehan Disability Scale, Dronabinol had
specified). and the Clinical Global more frequent
Impressions (CGI) severity side effects than
Trichotillomania or and improvement scales. placebo. No
skin picking significant benefit
disorder per DSM-5. for dronabinol
compared to
Entire sample placebo was
cannabis naive: no. found.
Mild to moderate
AEs dronabinol
64 %, placebo 28
%.
Tic Disorders
13 Miiller-Vahl Germany 2.5 or 5.0 mg N = 12 patients Double blind, 1 single dose THC ~ The Auditory Verbal Compared to
et al. (2001) THC or placebo. (18-66 years, age M  randomized, and placebo on 2 Learning Test (VLMT), Digit  placebo, no
(SD) =34 (13), 11 placebo- days separated by  Span (subtest of the significant
men, 1 woman). controlled, a 4-week washout Hamburg-Wechsler differences after
cross-over trial.  (cross-over). Intelligence Scale), multiple =~ THC on any of the
Tourette Syndrome Assessments 1 h choice vocabulary test measures. Only
per DSM - III. after (MWT-B), Benton Visual the OCB item of
administration in Retention Test, Signal SCL-90-R
Entire sample the lab. Detection, Vienna Reaction demonstrated a
cannabis naive: no. Time, measures for significant
sustained and divided worsening after
Same study sample attention, Hamilton THC treatment.
as Muller-Vahl 2002 Depression Scale, Symptom
Checklist 90-R (SCL-90-R) Mild AEs, THC n
including the items =5, placebo n =
somatization, obsessive 2.
compulsive behaviors
(OCB), interpersonal
sensitivity, depression,
anxiety, anger-hostility,
phobic anxiety, paranoid
ideation, and psychoticism.
This test also yielded a
symptomatic index (GSI), a
positive symptom total
(PST) and a positive
symptom distress index
(PSDI).
14 Miiller-Vahl Germany 2.5 or 5.0 mg N = 12 patients Double blind, 1 single dose THC ~ Primary outcomes: the self- Compared to

et al. (2002)

THC or placebo.

(18-66 years, age M
(SD) =34 (13), 11
men, 1 woman).

Tourette Syndrome
per DSM - III.

Entire sample
cannabis naive: no.

Same study sample
as Muller-Vahl 2001

randomized,
placebo-
controlled,
cross-over trial.

and placebo on 2
days separated by
a 4-week washout
(cross-over).
Assessments 1 h
after
administration in
the lab.

rating scale Tourette’s
syndrome Symptom List
(TSSL) and examiner ratings
conducted with the Shapiro
Tourette’s Syndrome
Severity Scale (STSS), Yale
Global Tic Severity Scale
(YGTSS), Tourette’s
syndrome Global Scale
(TSGS) and plasma levels of
THC and associated
metabolites.

placebo, THC was
associated with a
significant
improvement on
the TSSL and on
its subitems
obsessive-
compulsive
behavior (OCB),
motor tics, simple
motor tics,
complex motor
tics and complex
vocal tics.
Examiner ratings
demonstrated a
significant
difference for the
TSGS subscore
complex motor
tics after THC, but
not for the other

(continued on next page)
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No.  Author (year) Country Product and Sample details Design Methodology Outcome measures Summary results
control
measures.
Mild AEs THC n =
5, placebo n = 2.
15 Miiller-Vahl Germany 2.5 or 5.0 mg N =24 (18-68 years  Double-blind, 6 weeks of up to Primary outcomes: the After a Bonferroni
et al. (2023) THC or placebo. old, 12 THC, 12 randomized, 10 mg/day of THC examiner rating scales correction, the
placebo, age M(SD) placebo- or placebo, Tourette Syndrome Clinical only group
=33(11),19 men, 5 controlled assessments at 6 Global Impressions scale difference found
women). trial. visits. (TS-CGI), the Yale Global was on the TS-CGI
Tic Severity Scale (YGTSS), at visit 4, with
Tourette Syndrome the Shapiro Tourette THC being
per DSM - III-R. Syndrome Severity Scale superior to
(STSSS), a video-based placebo.
Entire sample rating scale, and self-rating
cannabis naive: no with the Tourette Syndrome
Symptom List (TSSL) and Mild AEs THC n =
the severity of their 5, placebo n = 3.
premonitory urges. THC n = 1 drop
out due to AEs
16 Miiller-Vahl Germany Nabiximols (2.7 N =97 (> 18 years,  Double-blind, After a 4-week Primary outcomes: the total ~ Nabiximols were
et al. (2023) mg THC and 2.5 64 nabiximols: age randomized, titration phase a Tic Score of the Yale Global ~ not superior
mg CBD) or M(SD) = 37.4 placebo- 9-week treatment Tic Severity Scale (YGTSS- compared to
placebo. (14.3), 33 placebo: controlled phase with stable TTS). Efficacy was measured  placebo for almost
age M(SD) = 34.9 trial. dosage, max 12 by a reduction of at least 25  all outcome
(11.2), 75.3 % sprays per day. 11 % of the total score. measures. Only
male). study visits took Secondary outcomes: the the exploratory
place for YGTSS, Adult Tic measure ATQ
Chronic Tic Disorder assessments. Questionnaire (ATQ), the motoric subscale
per DSM-5, total tic Modified Rush Video-Based improved in
score of the Yale Tic Rating Scale (MRVS), nabiximols versus
Global Tic Severity Premonitory Urge for Tics placebo. In
Scale of >14 for Scale (PUTS), Gilles de la nabiximols, males
those with Tourette Tourette syndrome-Quality and those with
Syndrome and > 10 of Life Scale (GTS-QoL) more severe tics
for those with Clinical Global, the Conners’ had better
chronic motor or Adult ADHD Rating Scale improvement on
vocal tic disorders, (CAARS), Impression scale the YGTSS-TTS
score of >4 on the for improvement (CGI—I), than females or
Clinical Global 12-item short-form Health those with less
Impression scale for Survey (SF-12), the Beck severe tics.
severity. Depression Inventory-II
(BDI-II), Beck Anxiety AEs nabiximols n
Entire sample Inventory, (BAI), Skala =61 (1 severe),
cannabis naive: no. Impulsives-Verhalten-8 (I-8)  placebo n = 26.
for impulsivity, Yale-Brown
Obsessive Compulsive Scale
(Y-BOCS), Rage Attacks
Questionnaire for adults
with GTS (RAQ-GTS), and
Pittsburgh Sleep Quality
Index (PSQI).
17 Abi-Jaoude Canada 4 products with N=12(18-65years  Double blind, Single dose during ~ Primary outcomes: the No differences

et al. (2023)

0.25 g vaporized
cannabis
containing 10 %
THC, 9 % THC/9
%CBD, 13 %
CBD, placebo
THC/CBD <0.3
%.

old, 11 males, age
M = 38).

Tic score of >16 on
the Yale Global Tic
Severity Scale Total
Tic Score, a
frequency subscore
of 5, intensity
subscore of >2, and
tic-free intervals of
max 2 min.

Entire sample
cannabis naive: no.

randomized,
placebo-
controlled,
cross-over trial.

4 sessions (all
treatments),
assessments at 0
h, 0.5h, 2, 3, and
5 h post
administration.

clinician rated Modified
Rush Video-Based Tic Rating
Scale (MRVTRS). Secondary
outcomes: the Premonitory
Urge for Tics Scale (PUTS),
Subjective Units of Distress
Scale (SUDS), Clinical
Global
Impression-Improvement
(CGI—I), and correlations
between outcomes and
cannabinoid plasma levels.

between
treatments were
observed on
outcome
measures for tic
reduction. At
almost all
timepoints, 10 %
THC showed
significant
improvement
versus placebo on
the PUTS and
SUDS, and a
significantly
higher number of
10 % THC
participants
improved on the
CGI-I versus
placebo. THC and
its metabolites
negatively

(continued on next page)
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Product and
control

Sample details

Design

Methodology

Outcome measures

Summary results

18 Mosley et al.

(2023)

Australia

1-4mLwith 5
mg THC and 5
mg CBD and
placebo.

N =22(18-70 years
old, 8 women, 90 %
white, 10 % Asian,
age M(SD) = 31
(12.5)).

Confirmed diagnosis
of Tourette
Syndrome by a
neurologist or
psychiatrist,
moderate to severe
burden of tics, total
tic score of >20 on
the YGTSS.

Entire sample
cannabis naive: no.

Double blind,
randomized,
placebo-
controlled,

cross-over trial.

After a 4-week
titration period, 2
x 2 weeks of
placebo or active
treatment,
separated by a 4-
week washout
(cross-over).
Assessments at
baseline, twice
during treatment
and at the end of
the treatment
period.

Primary outcomes: the total
tic score on the clinician
rated Yale Global Tic
Severity Scale (YGTSS).
Secondary outcomes: YGTSS
global score, the Modified
Rush Video-Based Rating
Scale (MRVRS), the
Montgomery—;\sberg
Depression Rating Scale
(MADRS), the Hamilton
Anxiety Rating Scale (HAM-
A) and the Yale-Brown
Obsessive-Compulsive Scale
(YBOCS). Plasma
cannabinoids and the
Cambridge
Neuropsychological Test
Automated Battery were
also assessed.

correlated with
SUDS and PUTS
scores. No
significant
differences
between 13 %
CBD and placebo.

AEs THC group n
= 24,14 THC/
CBD n = 14, CBD
n = 13, placebo n
=4

There was a
greater
improvement on
the YGTSS total
tic score in the
active group
versus placebo
and compared to
baseline. The
YGTSS global
score, the YBOGS,
MRVRS, and
HAM-A improved
in the active
treatment versus
placebo and
compared to
baseline. This was
not the case for
the MADRS
scores. Cognitive
assessments did
not differ between
groups.

Mild to moderate
AEs THC/CBD n
= 8, placebon =
7.

Substance Use Disorders

Freeman et al.

19 (2020)

The United
Kingdom

CBD (200 mg,
400 mg, 800 mg)
or placebo.

N = 48 (16-60
years, 12 placebo:
age M = 24.9,73.9
% male, 12 CBD
200: age M = 27.3,
75 % male, 12 CBD
400: age M = 26.6,
70.8 % male, 12
CBD 800: age M =
27.4, 69.8 % male).

> moderate
cannabis use
disorder per DSM-5,
treatment seeking,
at least 1 failed quit
attempt.

Entire sample
cannabis naive: no.

Double-blind,
randomized,
placebo-
controlled
trial.

10

4 weeks of either
200 mg, 400 mg,
800 mg, or
placebo,
including a brief
psychological
intervention with
motivational
interviewing. An
adaptive Bayesian
dose-finding
design to
determine
effective and
ineffective doses
(the main
objective of the
study).

Primary outcomes: cannabis
use measured by the
metabolites in urine and
days of abstinence.
Secondary outcomes: the
Cannabis Withdrawal Scale
(CWS), tobacco and alcohol
use, the Pittsburgh Sleep
Quality Index (PSQI), the
Beck Depression Inventory
(BDI), and the Beck Anxiety
Inventory (BAI).

200 mg was
removed due to
ineffectiveness. At
the end of the
trial, 400 mg and
800 mg had a
probability of
>90 % to be more
effective than
placebo for
primary
outcomes. At
follow-up, only
400 mg was more
effective than
placebo.
Compared to
placebo, 400 mg
CBD was
associated with
less cigarettes
smoked per week
during treatment
and until the
follow-up, but
sleep quality was
worse (increased
PSQI scores). 800
mg improved

(continued on next page)
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control
CWS scores and
anxiety during
treatment and
until the final
follow up
compared to
placebo.
Mild AEs 200 mg
n=42,400 mgn
=96,800 mgn =
78, placebon =
65.
20 Hill et al. The United 2 mg nabilone or N =12 (18-45 Randomized, 10 weeks of Primary outcomes: cannabis  No significant
(2017) States placebo. years, 3 female, 9 placebo- titrated nabilone use via self-report of days of  differences in
male, all Caucasian, controlled trial or placebodailyin  use and twice weekly urine cannabis use
age M(SD) = 25.1 addition to cannabinoid tests, safety, between the two
(6.8)). weekly in-person and tolerability. Secondary treatment groups.
medication outcomes: the Marijuana Both groups
Cannabis management. Craving Questionnaire showed a
dependence per Assessments at (MCQ), the Quick Inventory  reduction in MCQ
DSM-IV. baseline and for Depressive Symptoms total scores
throughout the (QIDS), the Beck Anxiety without a group
Entire sample study, urine Inventory (BAI). effect. No
cannabis naive: no. samples twice a significant
week. difference in QIDS
scores.
Mild to moderate
AEs nabilone n =
2, placebo n = 4.
21 Levin et al. The United 20 mg N = 156 adults Double-blind, 12 weeks of Primary outcomes: 2 No significant
(2011) States dronabinol or (18-60 years, 77 randomized, titrated consecutive weeks of self- group difference
placebo. placebo: age M(SD) placebo- dronabinol or reported abstinence. Other in the proportion
=38.4(9.2),79.2%  controlled placebo twice outcomes: urinalysis, of patients

male, 20.8 % trial.
Hispanic, 15.6 %

Black, 55.8 % white,

7.8 % white,76

dronabinol: age M

(SD) = 36.9 (10.8),

84.4 % male, 27.9 %
Hispanic, 24.1 %

Black, 40.5 % white,

7.6 % other).

Cannabis
dependence per
DSM-IV-TR, all
seeking outpatient
treatment.

Entire sample
cannabis naive: no.

11

daily, including a
1-week placebo
lead-in phase and
2-week placebo
lead-out phase.
Lab visits were
twice per week
and motivational
enhancement and
relapse
prevention
therapy weekly.

treatment retention, average
amount of cannabis use,
days of usage, marijuana
withdrawal measured by
Withdrawal Checklist (WC)
and a Withdrawal
Discomfort score (WDS), the
Marijuana Craving
Questionnaire (MCQ), and
the Modified Systematic
Assessment for Treatment
and Emergent Events.

achieving
abstinence,
participants
attending
treatment
sessions, or
maximum number
of days abstinent.
Use days
decreased
regardless of
group. Treatment
retention and
withdrawal scores
significantly
improved in
dronabinol versus
placebo. A
significant
interaction
between
treatment, time,
and baseline
cannabis use, with
high baseline
users initially
using more
cannabis in the
dronabinol group
than in placebo.
This difference
decreased over
time as both
groups’ use
became similar.
AEs dronabinol
67 %, placebo 58
%.

(continued on next page)
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control
22 Lintzeris et al. Australia Nabiximols (2.7 N =128 (18-64 Double-blind, Multisite 12-week Primary outcomes: self- The nabiximol
(2019) mg THC and 2.5 years old, 61 randomized, outpatient study reported total days cannabis  group reported
mg CBD) or nabiximols: age M placebo- with nabiximols use during weeks 1-12 significantly less
placebo. (SD) = 36.2 (11.5), controlled or placebo (validated by urinalysis). cannabis use days
26.2 % female, 83.6 trial. (maximum of 32 Secondary outcomes: the in the treatment
% born in Australia, sprays per day) Marijuana Craving period than
6.6 % Aboriginal or alongside Questionnaire, Cannabis placebo. The
Torres Strait psychosocial Withdrawal Scale, Cannabis MCQ, CWS, CPQ,
Islander, 67 interventions. Problems Questionnaire, 36- general health
placebo: age M(SD) Assessments at item Short Form Survey (SFS), and crime
= 33.8(10.3), 20.9 baseline, at measuring general health rates improved in
% female, 83.6 % 4,8,12 weeks, and status and psychosocial both groups,
Born in Australia, 3 months after the  function, Alcohol Use without a group
7.8 % Aboriginal or end of the Disorders Identification difference.
Torres Strait treatment. Test, Fagerstrom Test for Alcohol and
Islander). Nicotine Dependence, nicotine use did
global satisfaction, and the not change over
Cannabis Opioid Treatment Index time.
dependence per ICD crime subscale measuring
- 10, prior cessation participation in crime. AEs nabiximols n
attempts =15, placebon =
unsuccessful. 17.
Entire sample
cannabis naive: no.
23 Lintzeris et al.  Australia Nabiximols (2.7 N =128 (18-64 Double-blind, This study Primary outcomes: self- Compared to
(2020) mg THC and 2.5 years old, 61 randomized, examined the report of days of cannabis placebo, the
mg CBD) or nabiximols: age M placebo- follow up data use and abstinence, both in nabiximols group
placebo. (SD) = 36.2 (11.5), controlled (from week 12) of  the preceding 28 days. used significantly
26.2 % female, 83.6 trial. Lintzeris et al., Urinalysis validated self- fewer days
% born in Australia, 2019 reported cannabis use. measured at week
6.6 % Aboriginal or 12 and week 24.
Torres Strait At week 24, a
Islander, 67 bigger proportion
placebo: age M(SD) of the nabiximols
= 33.8(10.3), 20.9 group compared
% female, 83.6 % to placebo
Born in Australia, reported
7.8 % Aboriginal or abstinence. High
Torres Strait attrition was
Islander). observed in the
follow up (57 %).
Cannabis
dependence per ICD
- 10, prior cessation
attempts
unsuccessful.
Entire sample
cannabis naive: no.
24 Allsop et al. Australia Nabiximols (2.7 N =51 (18-65 Double-blind, 6-day inpatient Primary outcome: the During treatment,
(2014) mg THC and 2.5 years, 27 randomized, trial with daily Cannabis Withdrawal Scale. CWS scores and
mg CBD) or nabiximols: age M placebo- nabiximols (2to 4  Other outcomes: retentionin  treatment
placebo. (SD) =35 (9.7), 67 controlled times 8 sprays) or treatment, details of retention were
% male, 7 % trial. placebo in cannabis, alcohol, and significantly
Aboriginal or Torres addition to tobacco use, Cannabis better in
Strait Islander, 24 psychotherapy, 3- Problems Questionnaire, nabiximols versus
placebo: age M(SD) day washout, and Athens Insomnia Scale, Brief ~ placebo.
=35.9(8.1),88 % a 28-day follow- Treatment Outcome Nabiximols

male, 4 %
Aboriginal or Torres
Strait Islander).

Cannabis
dependence per

DSM-IV-TR.

Entire sample
cannabis naive: no.

12

up period.

Measure Social Functioning
Scale, Severity of
Dependence Scale (SDS),
Distress Tolerance Scale,
Sheehan Disability Scale,
subscales from the
Depression, Anxiety, and
Stress Scale, self-coping and
efficacy for Quitting
Cannabis Questionnaire,
Anxiety Sensitivity Index
Revised, the Barratt
Impulsiveness Scale, and
cannabinoids in plasma and
urine.

reduced cravings,
and withdrawal
symptoms
irritability, anger,
and depression
significantly more
than placebo. At
follow-up,
cannabis use,
severity of
cannabis
dependence, and
number of
cannabis related
problems was
decreased in all

(continued on next page)
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control
groups. Time until
relapse after
hospital discharge
was similar
between groups.
AEs did not differ
between groups,
but there was 1
severe AE in
placebo group.
25 Trigo et al. Canada Nabiximols (2.7 N =40 (18-65 Double-blind, 12 weeks of daily Primary outcomes: Cannabis use
(2018) mg THC and 2.5 years; 20 randomized, titrated tolerability of dosage and decreased in both
mg CBD) or nabiximols: age M placebo- nabiximols (up to cannabis abstinence, as groups regardless
placebo. (SD) = 30.7 (10.4), controlled 42 sprays perday)  measured by self-report and  of treatment.
70 % male, 55 % trial. or placebo, along THC metabolites in urine Abstinence rates,
White, non- with Motivational ~ and plasma. Secondary withdrawal and
Hispanic, 15 % Enhancement outcomes: the Marijuana craving scores
mixed, 20 % Asian, Therapy and Withdrawal Checklist improved without
10 % Black, 20 Cognitive (MWC), the Marijuana a group effect.
placebo: age M(SD) Behavioral Craving Urinalysis showed
=30.7 (10.4), 75 % Therapy during 2 Questionnaire-Short Form significantly
male, 65 % White, weekly (MCQ-SF), and days and higher
non-Hispanic, 20 % assessment Vvisits. amount of cannabis use. concentrations of
mixed, 10 % Asian, CBD in nabiximols
5 % Latin than in placebo.
American). No changes in
body weight,
Cannabis blood pressure, or
dependence per other
DSM-1V, treatment- physiological
seeking, > 5 days measures in either
per week cannabis treatment.
use.
AEs were not
Entire sample reported, but did
cannabis naive: no. not differ between
groups.
26 Mongeau- Canada Up to 800 mg N=78(18-65 Double-blind, After a 10-day Primary outcomes: No group
Pérusse et al. CBD or placebo. years, 40 CBD: age randomized, inpatient drug—cue-induced craving differences in
(2021) M(SD) = 46.0 placebo- detoxification (during detoxication) and drug cue induced
(10.7),17.5% controlled trial with group time until cocaine relapse craving, time until
female, 85 % white, therapy, 12-week (during subsequent the relapse, sustained
15 % other, 38 outpatient follow-  outpatient treatment phase).  abstinence,
placebo: age M(SD) up with daily 800 Secondary outcomes: stress-  cocaine use at
=45.8(11.8), 18.4 mg CBD or induced craving and cocaine follow-up, cocaine
% female, 86.8 % placebo, use (measured by craving, or
white, 14.1 % including weekly urinalysis). Exploratory withdrawal
white). in-person visits outcomes: the Cocaine symptoms. All
and group therapy ~ Craving Questionnaire-Brief ~ participants
Cocaine use disorder sessions. (CCQ-Brief) and a craving (apart from 3)
per DSM-5, cocaine VAS for daily cocaine relapsed to
use within 2 weeks craving, the Cocaine cocaine by week
prior to admission. Selective Severity 12.
Assessment, self-reported
Entire sample days of cocaine use and CBD AEs = 40,
cannabis naive: no. sustained abstinence (21 placebo AEs = 14
days without cocaine use). (1 severe)
27 Meneses- Brazil 300 mg CBD or N = 31 (18 years Double-blind, 10-day inpatient Primary outcomes: Cocaine In both groups,

Gaya et al.
(2021)

placebo.

and older, all men,
14 CBD: age M(SD)
=32.5(6.9), 17
placebo: age M(SD)
= 33.2(6.9)).

DSM-IV diagnosis of

cocaine crack
dependence and
abstinent for
maximal 30 days.

Entire sample
cannabis naive: no.

randomized,
placebo-
controlled
trial.

13

trial testing the
effects of daily
CBD or placebo on
craving induction,
i.e., video relating
to crack use.
Assessments at
baseline and at
the end of the
study.

craving questionnaire brief
version (CCQ - brief) and the
Minnesota Cocaine Craving
Scale (MCCS). Other
outcomes: the Alcohol,
Smoking, and Substance
Involvement Screening Test
(ASSIST), Beck Depression
Inventory, Beck Anxiety
Inventory, Visual Analog
Sleep Scales (VAS)
measuring sleep and
wakefulness over the last 24
h, UKU Side Effects Rating
Scale (UKU-SERS)
measuring psychological,

craving, anxiety,
and depression
scores
significantly
reduced during
the study, with no
group differences.
Sleep scores did
not change.

AEs mild to
moderate, no
group differences.
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No.  Author (year) Country Product and Sample details Design Methodology Outcome measures Summary results
control
neurological and autonomic
effects of drugs.
28 Lofwall et al. The United 5, 10, 20 or 30 N=12(18-50years Randomized, After oxycodone Drug effects (VAS items 30 mg dronabinol
(2016) States mg dronabinol, old, 50 % female, double-blind, stabilization for including: “do you feel any and oxycodone
30 or 60 mg age M(SD) = 31.3 placebo- >5 days, a drug effect?”, “how high are  increased scoring
oxycodone or (1.5)). controlled, placebo training you?”, “does the drug have on the VAS items
placebo. within subjects session followed any good...bad effects?”, ‘drug effect” and

Opioid dependent,
self-reported use of
short-acting opioids
on >21 days of the
last 30, and urine
test positive for
opioids.

Entire sample
cannabis naive: no.

design.

14

to ensure opioid
withdrawal. Then,
7 sessions were
completed with
>3 days in
between, during
which morning
and evening
oxycodone doses
were replaced
with placebos,
inducing a 21-h
withdrawal
period before
sessions began.
During each 6-h
session,
participants
received 1 of the
treatments.

“how much do you like the
drug?....desire opiates right
now?”, and “how severe is
your opioid withdrawal?™),
a 16-item opioid agonist, 21-
item antagonist adjective
scale, a 13 item objective
opiate withdrawal scale
(OOWS: all 3 conducted by
trained research assistants)
a 10-item short opiate
withdrawal scale (SOWS), a
modified drug class
identification questionnaire,
a street value estimate of the
drug received, and cognitive
tasks, including a time
estimation task, a
continuous performance
task measuring various
aspects of attention.

‘high’ 75 min after
administration.
60 mg oxycodone
significantly
increased ‘liking’
compared to
placebo. This was
not the case for
dronabinol. 20 mg
dronabinol also
reduced the desire
for opioids,
similar to 60 mg
oxycodone. All
oxycodone doses
significantly
decreased
withdrawal
symptoms on all
scales. 20 mg and
30 mg dronabinol
only showed some
improvement on
withdrawal sub
items (e.g., feeling
sick and runny
eyes) compared to
placebo. On the
opioid agonist
adjective scale,
oxycodone scored
significantly
higher than
placebo.
Dronabinol only
scored higher on
some subitems (e.
g., coasting/
spaced out, dry
mouth). 20 mg
and 30 mg of
dronabinol were
identified as
cannabis (and
placebo not), with
dronabinol’s
perceived street
value increasing
with dose.
However, the
perceived street
value of
dronabinol
remained lower
than that of
oxycodone. For
the tasks, all doses
of dronabinol led
participants to
underestimate
timed intervals.
This was most
pronounced for
20 mg and 30 mg
doses. In the CPT
test, dronabinol at
5 mg led to more
errors compared

(continued on next page)
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No.  Author (year)

Country

Product and
control

Sample details

Design

Methodology

Outcome measures

Summary results

29 Bisaga et al.
(2015)

30 Hurd et al.
(2019)

The United
States

The United
States

30 mg
dronabinol or
placebo.

CBD (400 or 800
mg), or placebo

N =60 (18-60 years
old, 40 dronabinol:
age M(SD) = 38.5
(11.6), 87.2 % male,
57.5 % white, 7.5 %
Black, 32.5 %
Hispanic, 2.5 %
other, 20 placebo:
age M(SD) = 37.3
(11.1), 80 % male,
60 % white, 10 %
Black, 25 %
Hispanic, 3.7 %
other).

Opioid dependence
per DSM-1V,
treatment seeking,
50 % was injecting
heroine and 16 %
prescription opioids.

Entire sample
cannabis naive: no.
N = 42 (21-65 years
old, 15 placebo: age
M(SD) = 47.3 (8),
20 % white, 60 %
black, 13.3 %
Hispanic, 6.7 %
other, 80 % male, 14
CBD400: age M(SD)
=51.9(7.9),7.1%
white, 85.7 % black,
7.1 % Hispanic,
85.7 % male, 13
CBD800: age M(SD)
=50.5(11.6), 7.7 %
white, 61.5 % black,
30.8 % Hispanic,
84.6 % male).

Opioid dependence
per DSM-1V, all
abstinent.

Entire sample
cannabis naive: no.

Double-blind,
randomized,
placebo-
controlled
trial.

Double-blind,
randomized,
placebo-
controlled
trial.

15

8-day inpatient
detoxification and
induction on
naltrexone and
start with daily
titrated
dronabinol or
placebo, followed
by an 8-week
outpatient
treatment
including 5 weeks
of treatment and
weekly therapy
sessions.
Assessments at
clinic visits (3
times per week).

Placebo or CBD on
3 consecutive
days testing the
effects on drug
cue induced
craving and
anxiety.
Assessments after
1,2,24h,3and 7
days.

Primary outcomes: the
Subjective Opioid
Withdrawal Scale and
retention in treatment
(measured at two
timepoints). Other
outcomes: the Hamilton
Rating Scale for Depression.

Primary outcomes: cue
induced craving and
anxiety, measured before
and after exposure to drug
cues and neutral cues. Other
outcomes: the Positive and
Negative Affect Scale
(PANAS), cognitive tasks
and physiological measures.

to placebo.

AEs generally
mild and mostly
associated with
30 mg dronabinol.
Severity of opioid
withdrawal was
lower in the
dronabinol group
versus placebo
during the
inpatient period.
Rates of successful
induction onto
XR-naltrexone
and completion of
treatment were
not significantly
different between
groups.

Moderate to
severe AEs,
dronabinol n = 27
(1 drop out due to
AEs, placebo, n =
11

Baseline craving
was the same
across all groups.
Drug cues
significantly
increased craving
and anxiety
compared to
neutral cues and
after cue exposure
(session 1),
craving and
anxiety was
significantly
higher in placebo
versus CBD. In the
other cue sessions,
placebo showed a
decrease in
craving (versus
session 1).
Craving remained
stably low in CBD
groups. In the last
cue session, 1
week after the last
treatment,
craving increased
in placebo group
versus 800 mg
CBD. 400 mg CBD
showed a greater
increase in
positive affect
than those on 800
mg (session 1).
Drug cues
consistently
raised negative
affect scores
across sessions.
CBD decreased
drug cue induced
heart rate and
salivary cortisol

(continued on next page)
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No.  Author (year) Country Product and Sample details Design Methodology Outcome measures Summary results
control
levels. No effects
on cognitive task
performance were
observed. Placebo
and 400 mg mild
AEs = 5, 800 mg
mild AEs = 8.
31 Morgan et al. The United Inhaler N=24(18-35years  Double-blind, 1-week trial Primary outcomes: number CBD reduced the
(2013) Kingdom containing 400 old, 50 % female, 12 randomized, testing the effects of cigarettes smoked (also number of
pg CBD or CBD: age M(SD) = placebo- of an inhaler with  assessed with exhaled smoked cigarettes
placebo. 28(4.3), 12 placebo:  controlled CBD or placeboon  carbon monoxide levels). during the
age M(SD) = 28.1 trial. the urge to smoke,  Other outcomes: the Tiffany  treatment, unlike
(6.2)). including daily Craving Questionnaire placebo. Craving

Smokers (>10
cigarettes per day)
intending to quit
smoking.

Entire sample
cannabis naive:
unknown.

diary and text
messages to
indicate craving
and cigarette and
inhaler usage.
Assessments at
baseline and 1
week post
treatment.

(TCQ), VAS momentary
craving, the 16-item Mood
Rating Scale (MRS), the 4-
item severity of dependence
scale (SDS), Spiegelberger
Trait Anxiety Inventory
(STAI), the Behavior
Impulsivity Scale (BIS) and
the Beck Depression
Inventory (BDI).

and anxiety scores
reduced in both
groups.
Depression and
MRS scores did
not change over
time.

AEs not reported.

Schizophrenia Spectrum and Other Psychotic Disorders

32

33

Boggs et al.
(2018)

D’Souza et al.
(2005)

The United
States

The United
States

600 mg CBD or
placebo.

2.50r 5mg
intravenous THC
or placebo.

N = 36 adults (18
CBD: 66.7 % male,
age M(SD) = 48.4
(9.3), 55.6 %
Caucasian, 38.9 %
African American,
5.5 % other, 18
placebo: 72.2 %
male, age M(SD) =
46.4 (9.5), 66.7 %
African American,
27.8 % Caucasian,
5.5 % other).

Schizophrenia per
DSM-IV-TR, at least
3 months of stable
antipsychotic
medication.

Entire sample
cannabis naive:
unknown.
N=35(13
schizophrenia
patients: 10 men, 3
women, age M(SD)
=44.5(10.4), 6
Caucasian, 5 African
American, 1 Native
American, 1
Hispanic, 22 HC’s:
14 men, 8 women,
age M(SD) = 29
(11.6), 15
Caucasian, 6 African
American, 1 Indian).

Schizophrenia or
schizoaffective
disorder per DSM-IV
and interview by a
research
psychiatrist, mild to
moderate baseline
symptoms, stable
antipsychotic
medication.

Double-blind,
randomized,
placebo-
controlled
trial.

Double-blind,
randomized,
placebo-
controlled
trial.

16

6 weeks of daily
600 mg CBD or
placebo alongside
a stable dose of
antipsychotic
medication.
Cognitive
functioning
assessed at
baseline and the
end of the
treatment,
psychotic
symptoms at
baseline and twice
per week.

During 3 test days
(1 week in
between),
intravenous THC
(2.5 or 5 mg) or
placebo (ethanol).
Assessments
before and 10 to
200 min after
injection.

MATRICS Consensus
Cognitive Battery (MCCB),
Positive and Negative
Syndrome Scale (PANSS),
the Barnes Akathisia Scale
(BAS), the Abnormal
Involuntary Movements
Scale (AIMS), Simpson
Angus Scale (SAS), and the
UKU-Side Effect Scale.

Cognitive test battery
including the Hopkins
Verbal Learning Test
(HVLT), a verbal fluency
test, and a continuous
performance test,
behavioral assessments
(reported elsewhere), the
Positive and Negative
Syndrome Scale (PANSS),
the Clinician Administered
Dissociative Symptom Scale
(CADSS), self-reported
cannabis intoxication (VAS),
a motor test battery, and
neurochemical measures.

Only placebo
improved on the
MCCB total score
and on the
subscales of
reasoning and
problem solving.
PANSS scores
improved over
time, regardless of
the group. No
group differences
on the SAS, BAS,
or AIMS. On the
UKU-Side Effects
Scale only
sedation was
more prevalent in
CBDandn=1
withdrew.

THC increased
learning and
recall deficits
(HVLT)
significantly,
which was more
pronounced in
schizophrenia
participants. THC
also momentarily
increased
positive, negative,
and general
schizophrenia
symptoms,
perceptual
alterations,
impaired motor
skills, and was
associated with
increases in
cortisol and
prolactin. All THC
effects were dose
dependent.
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control
Drop out AEs THC
Entire sample n=2, placebon =
cannabis naive: no. 1
34 Leweke et al. Germany 200 - 800 mg N =39 (18-50 Double-blind, 4 weeks of daily Primary outcomes: Brief Both groups
(2012) CBD or years, 82 % male, 20  randomized, 200 mg CBD Psychiatric Rating Scale showed a
amisulpride. CBD: age M(SD) = placebo- (increased to max (BPRS) and the Positive and  significant
29.7 (8.3), 19 controlled 800 mg) or Negative Syndrome Scale improvement of
amisulpride: age M trial. amisulpride, after (PANSS). the PANSS total
(SD) = 30.6 (9.4)). a 7-day screening score, its
and at least 3 subcategories,
Hospitalized, antipsychotic free and BPRS scores.
schizophrenia or days. Lorazepam Response to
schizophreniform co-medication treatment was
psychosis per DSM- was allowed. also similar across
IV (37 had acute Assessments at groups. Serum
paranoid baseline, and at anandamide
schizophrenia and 5 day 14 and 28. levels were
schizophreniform significantly
psychosis) total increased after
BPRS score > 36, CBD
BPRS Thought administration,
Disorders factor which was
score > 12. associated with
improved PANSS
Entire sample scores. CBD was
cannabis naive: associated with
unknown. significantly less
side effects than
amisulpride, e.g.,
motor
impairment,
sexual
dysfunction, and
weight gain.
Number of AEs
not reported.
35 McGuire etal. ~ The United 1000 mg CBD or N =88 (18-65 Double-blind, 6 weeks of 1000 The Positive and Negative The only
(2018) Kingdom, placebo. years, 43 CBD: age randomized, mg CBD or Syndrome Scale (PANSS), significant group
Romania, M(SD) = 40.9 placebo- placebo twice the Global Assessment of difference in
and Poland (12.5), 65.1 % male, controlled daily at 15 sites, Functioning scale (GAF), the symptom severity
93 % white or trial. alongside their total score of the Brief was the positive
Caucasian, 4.7 % existing Assessment of Cognition in subscale of the
Black or African, medication. Schizophrenia (BACS), the PANSS, with CBD
2.3 % other, 45 Assessments at improvement and severity showing more
placebo: age M(SD) baseline and scales of the Clinical Global improvement
=40.8(11),51.1 % throughout the Impressions Scale (CGI-Iand  than placebo. A
male, 93.3 % white treatment period. CGI—S), the sleep and higher proportion
or Caucasian, 2.2 % functioning scales of the of people
Black or African, Participant and the Carer receiving CBD
4.4 % other). Global Impression of Change  than placebo was
Scale, extrapyramidal rated as improved
Schizophrenia or symptoms with the by their clinician
psychotic related Simpson-Angus Scale and on the CGI-I scale.
disorder per DSM-IV physiological measures. The CBD group
(83 had also showed more
schizophrenia, 3 improvement on
schizoaffective the CGI-S scale
disorder, 1 than placebo.
schizophreniform
disorder, and 1 AEs CBD n = 15,
delusional placebo n = 16.
disorder), stable
dosage of
antipsychotic
medication >4
weeks.
Entire sample
cannabis naive: no.
36 Kock et al. Switzerland Cigarettes N =31 (18-65 Open label, Cigarettes Primary outcomes: the The PANSS, BDI

(2021)

containing CBD-
rich cannabis
(10 % CBD, THC

years, 71 % male, 16
CBD: age M(SD) =
32.2(8.2),78.9 %

randomized,
placebo-
controlled trial

17

containing CBD-
rich cannabis (10
% CBD, THC < 1

Positive and Negative
Syndrome Scale (PANSS),
Brgset Violence Checklist,

and Brgset
decreased during
the study (but not

(continued on next page)
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No.  Author (year) Country Product and Sample details Design Methodology Outcome measures Summary results
control
< 1 %) versus white, 15 placebo, %), or normal Beck’s Depression Inventory  at follow-up),
standard tobacco  age M(SD) = 38.2 cigarettes (BDI), Subjective Well-Being  regardless of
cigarettes. (11.9), 56.3 % adjunctively to Under Neuroleptics Scale treatment. For the
white). standard short form (SWN-K), and the SWN-K no time or
psychiatric amount of antipsychotics group effect was
All acute psychosis; treatment in used. Secondary outcomes: found. During
23 schizophrenia, 4 acutely tobacco and cannabis use, treatment, the
schizoaffective hospitalized treatment retention, amount of
disorder, 1 an acute participants. feasibility, enforced antipsychotics
polymorphic Assessments on medication and isolation increased in the
psychotic disorder days 0, 7, 14, 21, events. THC and CBD whole  placebo group
with symptoms of and 28, and blood levels were correlated  only. Tobacco and
schizophrenia, 2 follow-up on day with PANSS scores. cannabis use was
bipolar disorder 91 and day 175. similar across
with psychotic groups.
symptoms, and 1
psychotic disorder AEsCBDn=1
due to cannabis use. withdrawal, n = 1
death.
Entire sample
cannabis naive: no.
Bipolar and Related Disorders
37 Gruber et al. The United Personal N =43 (12 MJBP: Observational 4 weeks of daily The Hamilton Anxiety MJBP group:
(2012) States cannabis use or age M(SD) = 24.3 study mood rating on an Rating Scale (HAM-A), before cannabis

no use.

(4.3), 20 MJ: age M
(SD) = 20.8 (2.7),
11 BP: age M(SD) =
29.5 (7.2)). MJBP:
patients with
bipolar disorder
who smoke
cannabis, BP:
patients with
bipolar disorder
who did not smoke,
MJ: participants

who smoke cannabis

(abuse or
dependence) but
without Axis 1
pathology.

Bipolar I in the BP
groups, and
cannabis abuse or
dependence in the
MJ group, all per
DSM-IV.

Entire sample
cannabis naive: no.

18

electronic times
(participants
chose the time
frame, at least 5 h
in-between) on an
application
containing online
versions of several
clinical rating
scales.

Montgomery-zgssberg
Depression Rating Scale
(MADRS), and Young Mania
Rating Scale (YMRS), Profile
of Mood States (POMS)
including the subscales
vigor, anger, confusion,
tension, fatigue, depression,
and a total score for total
mood disturbance (TMD).

use, worse mood
ratings than BP
group ratings,
including vigor,
anger, confusion,
tension, fatigue
and depression
subscores of the
POMS, and higher
MADRS and
YMRS scores.
After cannabis
use, improvement
on the scores of
the HAM-A, the
MADRS, and on
POMS measures,
including higher,
vigor and lower
tension,
depression and
TMD. MJ group:
cannabis use was
followed by a
decrease in mood,
i.e., lower HAM-A
scores, and an
increase in
confusion, fatigue
subscores, and the
TMD of the POMS.
After cannabis use
ratings scales
indicate generally
better overall
mood in the MJBP
group relative to
the BP group,
particularly in
confusion,
tension, fatigue
and TMD
subscales of the
POMS. MJBP
participants also
reported generally
higher MADRS
and YMRS ratings

(continued on next page)
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control
compared to the
BP group, even
after cannabis use.
38 Pinto et al. Brazil 150 - 300 mg N=35(19CBD:age  Double-blind, 12 weeks of daily Primary outcome: the MADRS scores
(2024) CBD or placebo. M(SD) = 42.2 randomized, CBD or placebo, Montgomery-Asberg significantly
(13.8), 68.4 % placebo- assessments at 5 Depression Rating Scale decreased over
female, 16 placebo: controlled clinical visits. (MADRS). Secondary time but without
age M(SD) = 45.9 trial. outcomes: response rate (50  group difference.
(13), 68.8 % % or more reduction in Exploratory
female). MADRS scores) and analysis: in some
remission rate (scores of 7 or  participants (the
Bipolar I or II per less on the MADRS and non-early
DSM-5, current Young Mania Rating Scale). responders) CBD
major depressive Other outcomes: changes in was more
episode per MINI the Clinical Global successful in
International Impression- Severity reducing MADRS
Neuropsychiatric (CGI—S) scale, Patient scores week 2-8
Interview, stable Health Questionnaire-9 than placebo. No
dosage (PHQ-9), Hamilton group differences
antipsychotic Depression Rating Scale on other
medication >4 (HAMD), Hamilton Anxiety measures.
weeks, Rating Scale (HAMA), Brief
Montgomery-Asberg Psychiatric Rating Scale
Depression Rating (BPRS) and Functioning
Scale total score > Assessment Short Test Drop out AEs CBD
12, including the (FAST). n=1
items apparent
sadness and
reported sadness
and a total score of
<11 on Young
Mania Rating Scale.
Entire sample
cannabis naive: no.
Sleep-Wake disorders
39 Walsh et al. Australia 0.5 -1 mL oil N =23 (25-70 Double blind, After a 2-week Primary outcomes: type, Serious AEs = 0,
(2021) containing 10 years, 12 THC, 12 randomized, baseline with frequency, and severity of non-serious AE’s
mg/mL THC, 15 placebo, age M(SD) placebo- assessments and a  AEs during treatment, and =36 (=17,
mg/mL CBD and =52(9), 22 controlled, 1-week wash out, Insomnia Severity Index. likely related to
2 mg/mL Caucasian, 19 cross-over trial. 2 x 2-weeks of Secondary outcomes: sleep active treatment),
cannabinol female). either treatment quality and quantity non-serious AEs
(CBN), or daily, separated measured by a sleep diary, =4 (n = 4, likely
placebo. Clinical insomnia: by 1 week actigraphy and placebo), non-
self-reported washout (cross- polysomnography (PSG), serious AE =1
difficulty falling over). including sleep onset (during sensitivity
asleep (>30 min), Assessments latency (SOL), sleep testing). ISI scores
and/or staying continuously and efficiency (SE: proportion of  at the end of the
asleep (>30 min at the 14th night time spent asleep between active treatment
awake, or waking of each treatment the period of lights out and were significantly
>30 min before period. out of bedtime), wake after lower than
desired waking sleep onset (WASO: time placebo. SOL,
time) on >3 nights spent awake after initially TST, SQ, and
per week, for >3 falling asleep), total sleep feeling more
months and an time, and awakening index refreshed when
Insomnia Severity (AL: number of awakenings waking up
Index (ISI) score > per hour of sleep from lights ~ improved in the
10. out to out of bedtime). active group, as
Perceived sleep quality well as the
Entire sample (sSQ) and feeling rested/ actigraphy WASO
cannabis naive: refreshed on waking was TST, and SE,
unknown. also measured. compared to
placebo. PSG did
not differ
significantly
between placebo
and active
treatment.
40 Ried et al. Australia 0.2-1.5 mL oil N =31 (25-75 Double blind, 6-week study with ~ Primary outcomes: saliva Melatonin levels

(2023)

containing 10
mg/mL THC and
15 mg/mL CBD.

1-week baseline,
2 x 2-weeks of
either treatment

randomized,
placebo-

years, all Caucasian,
age M(SD) = 47
(14.3), 76 % female.

19

midnight melatonin levels
and the Insomnia Severity
Index (ISI). Secondary

increased by 30 %
in the active
group but

(continued on next page)
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control
controlled, daily, separated outcomes: sleep pattern decreased by 20 %
Self-reported cross-over trial. by 1-week wash measurements using a Fitbit  in placebo during
clinical insomnia: out (cross-over). wrist activity/sleep tracker treatment.
score of >14 score Assessments at and The Stanford Sleepiness  Clinical insomnia
on the Insomnia the start and end Scale, Pittsburgh Sleep rates reduced
Severity Index. of each treatment. Quality Index, The Brief overall at the end
Fatigue Inventory, and The of the study, but
Entire sample Bond-Lader Mood Scale. the active group
cannabis naive: had a greater
unknown. reduction in total
ISI scores than
placebo. Total and
light sleep
improved in the
active group
versus baseline
and placebo.
Sleep quality,
quantity, and
mood improved in
both groups,
regardless of
treatment.
Mild AEs THC/
CBD n = 24, more
serious AEs n = 2,
mild AEs placebo
n=10.
41 Narayan et al.  Australia 150 mg CBD or N=30(18-45years  Double-blind, After a 1-week Primary outcomes: Insomnia ~ No group or time
(2024) placebo. old, 15 CBD: age M randomized, single-blind Severity Index and sleep effect on ISI
(SD) = 33.5 (7.1), placebo- placebo lead-in, 2 diary data including daily scores, sleep diary
53 % female, 100 %  controlled weeks of daily sleep onset latency (SOL), WASO, SOL and
European/European trial. CBD or placebo. wake after sleep onset sleep  SE. The self-
descent, 15 placebo: Assessments (WASO), and the ratio of reported number
age M(SD) = 29.7 continuously total of awakings after
(6.0), 47 % female, throughout the reported hours of sleep sleep onset,
80 % European/ study. divided by time spentinbed =~ WASO, SE, and
European descent, (SE) Secondary outcomes: LSEQ wakefulness
13.3 % Indian, 6.7 % sleep diary data including subscale
Chinese). sleep quality, total sleep improved during
time, total amount of the study in CBD,
Moderate to severe waking up during the night,  but not at the end
clinical insomnia: and actigraphy measures of the study.
score of >15 on the WASO, SOL, total sleep Other secondary
Insomnia Severity time, SE, and number of outcomes did not
Index. nighttime awakings. Other change. Well-
outcomes: the World Health ~ being improved in
Entire sample Organization Well-being CBD versus
cannabis naive: Index 5, the Leeds Sleep placebo up until
unknown. Evaluation Questionnaire, the end of the
the Glasgow Sleep Effort study.
Scale, and the State Trait
Anxiety Index. AEs were mild,
butn=1
withdrew due to
AEs.
N =45 (18-60
years, 21 placebo,
24 CBD, age M(SD) Compared to
=45.1 (11.7), 33.3 With actigraphy (ACT) and placebo, CBD
% male). polysomnography (PSG): showed longer
total sleep time (TST), daily sleep duration,
Chronic insomnia Phase 1: 2 x 1 sleep onset latency (SOL), fewer awakings,
per DSM-5, week of treatment ~ wake after sleep onset sleep less WASO,
moderate-to-severe twice daily, (WASO), the ratio of total improved quality
clinical insomnia: > separated by a 2- reported hours of sleep of life, overall
15 on the Insomnia week wash out divided by time spentin bed  sleep quality,
Severity Index (ISI) (cross-over). (SE), number of awakenings,  daytime
and insomnia >3 Double blind, Phase 2: 12 weeks  Pittsburgh sleep quality wakefulness, and
times a week for >3 randomized, of CBD. index (PSQI), Epworth better SOL.
Soluble CBD 1 months. placebo- Assessments Sleepiness Scale (ESS), and
Aiewtrakoon mg/kg or controlled, continuously and quality of life questionnaire AEs CBDn =10 (2
42 (2024) Thailand placebo. Entire sample cross-over trial.  during visits. (EQ-5D-5L). dropout)

20
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N. de Bode et al.

Table 1 (continued)

Clinical Psychology Review 118 (2025) 102581

No.  Author (year) Country Product and Sample details Design Methodology Outcome measures Summary results
control
cannabis naive:
unknown.
43 Gilman et al. The United Immediate N =186 (18-65 Single-blind, 12 weeks of Primary outcomes: Cannabis Compared to WL,
(2022) States acquisition of years, 105 card: age  randomized immediate or Use Disorder Checklist of the immediate
medical M(SD) = 37.9 clinical trial. delayed DSM-5, the Hospital Anxiety  card group
marijuana or (14.3), 68.6 % acquisition and Depression Scale, the reported more
delayed female, 83.8 % (waiting list; WL) severity subscale of the Brief ~ cannabis use and
acquisition. white, 6.7 % African of a medical Pain Inventory, and the CUD symptoms,
American or Black, cannabis card. Athens Insomnia Scale. less self-rated
5.7 % Asian, 3.8 % Assessments at Secondary outcomes: the SF-  insomnia
Hispanic, 2.9 % baseline, week 2, 12 Physical and Mental symptoms and
multiracial, 1 % 4, and 12. scales and the Cambridge perceived stress,
unknown, 81 Neuropsychological Test greater score
waiting list: age M Automated Battery improvement in
(SD) = 36.3 (14.5), (CANTAB). Exploratory mental well-being
61.7 % female, 79 % outcomes: the Cannabis Use on the SF-12, and
white, 8.6 % African Disorders Identification Test ~ more likely to
American or Black, (CUDIT), the Marijuana develop a DSM-5
4.9 % Asian, 8.6 % Craving Questionnaire, Brief ~ CUD. No group
Hispanic, 3.7 % Pain Inventory Pain effects were
multiracial, 3.7 % Interference scale, Pain observed on
unknown). Catastrophizing Scale, scores of
Perceived Stress Scale, depression,
All seeking medical Concise Health Risk anxiety, pain, or
cannabis for pain, Tracking scale, and the cognitive
insomnia, and Clinical Global Impressions performance. The
anxiety or Severity and Improvement CGI improvement
depressive subscale, cannabis use scale improved in
symptoms. (Likert Scale). the immediate
card group, but
Entire sample severity remained
cannabis naive: no. the same between
groups.
Same sample as
Tervo-Clemmens AEs immediate
2023 cardn =85 (1
severe), WL n =
60
44 Tervo- The United Immediate N =186 (18-65 Single-blind, 12 weeks of Baseline outcomes: Hospital The immediate
Clemmens States acquisition of years, 105 card: age randomized immediate or Anxiety and Depression card group
et al. (2023) medical M(SD) = 37.9 clinical trial. delayed Scale, Athens Insomnia reported more use
marijuana or (14.3), 68.6 % acquisition Scale, monthly cannabis use of cannabis than
delayed female, 83.8 % (waiting list; WL) and Brief Pain Inventory. WL. The card
acquisition. white, 6.7 % African of a medical Daily outcomes: cannabis group also

American or Black,
5.7 % Asian, 3.8 %
Hispanic, 2.9 %
multiracial, 1 %
unknown, 81
waiting list: age M
(SD) = 36.3 (14.5),
61.7 % female, 79 %
white, 8.6 % African
American or Black,
4.9 % Asian, 8.6 %
Hispanic, 3.7 %
multiracial, 3.7 %
unknown).

All seeking medical
cannabis for pain,
insomnia, and
anxiety or
depressive
symptoms.

Entire sample
cannabis naive: no.

Same sample as
Gilman 2022

cannabis card,
daily surveys.

use details (use: yes/no, if
yes: how many cannabis use
moments), sleep quality,
pain, and depression. THC
metabolites was measured
by urinalysis.

reported better
sleep quality on
the same day
compared to days
they did not use.
This was not the
case for mood and
pain.

AEs immediate

cardn =85 (1
severe), WL n =
60

21
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Table 1 (continued)
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No.  Author (year) Country Product and Sample details Design Methodology Outcome measures Summary results
control
Post traumatic stress disorder
45 Bonn-Miller The United Either (1) N = 150 adults (75 Prospective, 1 year study Primary outcome: changes CAPS-5 scores
et al. (2022) States reported using cannabis license: observational comparing of Clinician Administered reduced in both
cannabis at least age M(SD) = 57.5 study PTSD symptoms PTSD checklist for DSM —5 groups over time,
once per week (15.3), 77 % male, and functioning (CAPS-5) score. Secondary but in a greater
from a licensed 68 % Caucasian or every 3 months in  outcomes: the rate of change  rate in cannabis
medical or white, 17 % Black or dispensary of PTSD diagnosis (CAPS-5),  users. Cannabis
recreational African American, 8 cannabis users and changes on the users were also
dispensary in % Native American and non-users. Psychosocial Functioning more likely to no
Colorado or Alaskan Native, 1 (IPF) total score, Pittsburgh longer meet the
(cannabis group), % multiracial, 5 % Sleep Quality Index (PSQI), PTSD diagnosis
or (2) reported other, 75 controls: the Insomnia Severity Index than the non-users
no cannabis use age M(SD) = 44.4 (ISD), International Physical at each
in the prior 6 (12.6), 69 % male, Activity Questionnaire assessment point.
months. 69 % Caucasian or (IPAQ), and change in sleep- The PSQI, IPF,
white, 13 % Black or onset latency (SOL), sleep IPAQ and ISI did
African American, 3 efficiency (SE), wake after not differ between
% Native American sleep onset (WASO), number  groups or over
or Alaskan Native, 3 of awakenings (NWAK), and time. For
% multiracial, 12 % total sleep time (TST), all actigraphy
other). measured by an actigraphy. measures, only
the NWAK
PTSD per DSM-5. differed between
groups, with less
Entire sample awakings in
cannabis naive: no. cannabis users.
For the CAPS-5
subscales,
cannabis users
showed a greater
decline of
hyperarousal
symptoms than
non-users.
AEs not reported.
46 Bonn-Miller The United Different N = 80 (20 high Double blind, Phase 1: 3 weeks Primary outcome: changes Phase 1: no group
et al. (2021) States variations of THC: age M(SD) = randomized, of any of the Clinician Administered differences in
smoked 45.0 (16.6), 95 % placebo- active treatments PTSD checklist for DSM —5 cannabis use or on
cannabis, high male, 55 % non- controlled, or placebo, (CAPS-5) score. Secondary any subscale

THC: 12 % THC
and < 0.05 %
CBD, high CBD:
11 % CBD and
0.50 % THC,
THC + CBD:
approximately
7.9 % THC and
8.1 % CBD,
placebo: < 0.03
% THC and <
0.01 % CBD.

Hispanic white, 45
% other, 20 placebo:
age M(SD) = 43.7
(12.5), 90 % male,
70 % non-Hispanic
white, 30 % other,
20 high CBD: age M
(SD) = 40.4 (11.2),
90 % male, 70 %
non-Hispanic white,
30 % other, 20 THC
+ CBD: age M(SD)
=50.6 (13.3), 85 %
male, 70 % non-
Hispanic white, 30
% other).

US military
veterans, PTSD per
DSM-5 of at least
moderate PTSD
severity: > 25 score
on the Clinician-
Administered PTSD
Scale for DSM-5
Total Severity Score
(CAPS-5).

Entire sample
cannabis naive: no.

cross-over trial.

22

followed by a 2-
week wash out
period. Phase 2:
any of the 3 active
treatments.
Primary outcome
measure assessed
after phase 1,
other outcomes at
several
timepoints.

outcomes: a modified
version of the self-report
PTSD Checklist for DSM-5
(PCL-5), general depression
and anxiety subscales from
the self-report Inventory of
Depression and Anxiety
Symptoms (IDAS), the
Inventory of Psychosocial
Functioning (IPF) and the
Insomnia Severity Index

(sn.

scores of the
CAPS-5. Phase 2:
participants used
more THC + CBD
than THC-rich or
CBD-rich variants.
In all treatments
significant
reductions in
PTSD severity.
CAPS-5 avoidance
and negative
thoughts and
emotions
subscales were
different between
CBD and THC +
CBD, and the
negative thoughts
and emotions
subscale was also
different between
THC and THC +
CBD. The PCL-5
and IDAS anxiety
scale were only a
significantly
different between
group, with THC
+ CBD being
superior to CBD
only. IPF and
insomnia was not
significantly

(continued on next page)
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Table 1 (continued)
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No.  Author (year) Country Product and Sample details Design Methodology Outcome measures Summary results
control
different between
groups.
AEs (phase 1)
active treatment
n = 37 (1 suicide
ideation)
AEs (phase 2)
active treatment
n = 47 (1 suicide
ideation)
Drop out AEs n =
3
47 Jetly et al. Canada 0.5-3 mg N =10 (18-65 Double blind, 2 x 7 weeks of Primary outcome: the CAPS Compared to
(2015) nabilone or years, all male and randomized, daily titrated Recurrent, Distressing placebo, nabilone
placebo. Caucasian, age M placebo- nabilone or Dreams Item. Other showed a
(SD) = 43.6 (8.2)). controlled, placebo, measures: CAPS Difficulty reduction of CAPS
cross-over trial.  separated by a 2 Falling or Staying Asleep Recurring and
PTSD per DSM-IV- week wash-out Item, the Clinical Global Distressing Dream
TR, current (cross-over). Impression of Change scores (both
distressing Weekly and (CGI—C), the PTSD Dream frequency and
nightmares (CAPS before and after Rating Scale, and the intensity, and
recurrent distressing treatment General, Well Being frequency
dreams item score of assessments. Questionnaire (WBQ), and a  separately) and
>5) and difficulty Sleep Diary Log recording improvement on
falling or staying total sleep time and numbers ~ the CGI—C. The
asleep (CAPS item of awakenings each night. GWBQ also
score of >5), despite improved in the
standard treatment nabilone group.
still experiencing No effect on sleep
trauma-related quality and
dreams. Trauma >2 quantity (as
years before the measured by
study. CAPS items) was
observed.
Entire sample
cannabis naive: AEs nabilone 50
unknown. %, placebo 60 %
48 Bolsoni, Brazil 300 mg CBD or N=33(18-60years  Double-blind, 3 sessions State-Trait Anxiety Both groups
Crippa, placebo. old, 17 CBD: age M randomized, separated by 1 Inventory (Portuguese showed a
Hallak, (SD) = 33.9 (11.6), placebo- week. Session 1: version: IDATE) and the significant
Guimaraes, 30.8 % male,16 controlled participants Portuguese version of the increase in
and Zuardi placebo: age M(SD) trial. described the Visual and Analogical Mood  anxiety (STAI-E
(2022a) =32.5(13),33.3% event that trigged Scale (VAMS) with four and VAMS) after
male). their PTSD while factors relating to anxiety, recall. There was
Same study being recorded sedation, cognitive significantly less
asBolsoni PTSD per DSM-5. and afterwards impairment, and discomfort,  cognitive
et al., 2022b imagined the and physiological measures.  impairment after
Entire sample event for 30 s. recall in the CBD
cannabis naive: Session 2: either group compared
unknown. CBD or placebo to placebo, lasting
before recall of until the final
the event with session. No group
physiological and differences on
psychological VAMS sedation
measures. Session and discomfort, or
3: same as session the physiological
2 without any measures.
treatment.
AEs not reported.
49 Bolsoni et al. Brazil 300 mg CBD or N =33(18-60years  Double-blind, Same Portuguese version of the After recall, all
(2022b) placebo. old, 17 CBD: age M randomized, methodology VAMS and physiological groups showed a
(SD) = 33.9 (11.6), placebo- Bolsoni et al., measures. significant
Same study 30.8 % male,16 controlled trial 2022a. Data was increase in VAMS
asBolsoni placebo: age M(SD) analyzed based on anxiety,
et al., 2022a =32.5(13),33.3% the nature of the discomfort,
male). trauma, i.e., cognitive

PTSD per DSM-5.

Entire sample
cannabis naive:
unknown.

23

sexual vs.
nonsexual
trauma.

impairment, and
sedation.
Cognitive
impairment after
recall was greater
in placebo than in
CBD. In those with
nonsexual

(continued on next page)
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Table 1 (continued)

No.  Author (year) Country Product and Sample details Design Methodology Outcome measures Summary results
control

trauma, the
change in VAMS
anxiety and VAMS
cognitive
impairment
before and after
the recall event
was significantly
lower in the CBD
group than the
placebo group. No
group differences
between CBD and
placebo in those
with sexual
trauma. Systolic
BP and HR were
significantly
higher after recall,
most so in those
with sexual
trauma.

AEs not reported.

AE = adverse event, THC = A9-tetrahydrocannabinol, CBD = cannabidiol,
* Number refers to Fig. 1.

Negative effects No effects Positive effects
Autism @ 7AS &
Attention Deficit and Hyperactivity Disorder &

Anxiety ’7 ‘4 ’e ‘s w

Anorexia Nervosa m” m’
Obsessive Compulsive and Related Disorders ‘11 ™ .12
Tic Disorders .13 .15 .17 ’17 .17 .16 .14 .13
. . 20 21 25 19 22 23 24
Cannabis Use Disorders 'm:e ’ 020" ®
Cocaine Use Disorders ‘25’27
Opioid Use Disorders ’30.28 [
Tobacco Use Disorders ’31
Schizophrenia Spectrum m= PEPCPEE ¢
and Other Psychotic Disorders
Bipolar Disorder 9 A
Insomnia ’41 ‘42 .39 '40 A43 A44
Post-traumatic stress disorder ‘48 @ A% A” ’49. 47
. ‘ . A *Number refers to study in Table 1
THC CBD THC+CBD Other

Fig. 1. Effects of medicinal cannabis on the primary outcome measures of all studies.
THC = A9-tetrahydrocannabinol, CBD = cannabidiol.
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of up to 10 mg/day of THC in reducing tics were investigated (Miiller-
Vahl et al., 2003). The primary outcome measure was tic severity
measured at several timepoints during and after the treatment period,
using both a self-rating measure and examiner ratings, including a
video-based rating scale. One patient in the THC group dropped out due
to adverse side effects. Only at day 20-22 (third visit, during which
participants received the maximum dosage) and day 30-31 (fourth visit,
last day of maximum dosage, before it was reduced again), the THC
group showed improvement on a GTS global impression scale compared
to placebo. Some of the examiner rating tools also showed a significant
improvement in the THC group at third or fourth visit. This was not the
case for placebo.

Recently, findings were published of a larger multicenter RCT testing
the effects of nabiximols on tic symptoms in 97 adults with GTS or
chronic tic disorder (Miiller-Vahl et al., 2023), receiving 1 to 12 puffs per
day (1 puff = 100 pl spray with 2.7 mg THC and 2-5 mg CBD). The
primary outcome measure was treatment response, defined as a reduc-
tion of at least 30 % (later changed to 25 %) in severity of tics. Secondary
measures included questionnaires measuring Gilles de La Tourette
symptoms, tic severity, quality of life, ADHD, depression, anxiety,
obsessive-compulsive symptoms, impulsiveness, and sleep quality. No
differences were found between nabiximols and placebo on any of the
outcome measures. Moreover, in a crossover RCT 22 adults with TS and
at least moderate to severe burden of the tics received an oil containing
5 mg/ml THC and 5 mg/ml CBD or placebo, with up to 4 ml per day.
Both treatments lasted for 6 weeks and were separated by a 4-week
washout period. The primary outcome measure was a clinician rated
scale of the number, frequency, intensity, and complexity and interfer-
ence from motor and vocal tics, secondary outcome measures included a
video-based rating scale of the tics, and a global scale of tic severity and
impairment. Cognitive functioning was also assessed. Compared to
placebo, there was a greater improvement over time in the clinician
rated tic scores in the active group (Mosley et al., 2023). Finally, 12
participants with GTS participated in an RCT and received a single
vaporized 0.25 g dose including 10 % THC, 9 % THC and 9 % CBD, 13 %
CBD, or placebo (Abi-Jaoude et al., 2023). Participants received all four
variations, with a period of two weeks in between. The primary outcome
measure was severity, frequency, and body areas of the tics, assessed via
a video recording. Secondary outcomes included changes in the pre-
monitory urge for tics, distress, and overall impression of clinical
improvement. All these measures were conducted at six timepoints (30
min, 1, 2, 3 and 5 h) after administration. No difference between
treatments was found on the primary outcome measure. Regarding the
premonitory urge to tic and distress, there was a significant improve-
ment at almost all timepoints in the 10 % THC treatment, compared to
placebo. However, the 10 % THC treatment was also associated with the
most adverse events, compared to the other active treatments and
placebo.

Thus, when considering neurodevelopmental disorders, no strong
evidence for the efficacy of CBD was found. Combined THC and CBD
seemed to have some efficacy in ASD as a whole plant extract, but not in
purified form. One study found efficacy of combined THC and CBD in
GTS, but another study failed to do so. THC was associated with both
improvement and worsening of GTS symptoms. Four studies had a high
risk of bias, two studies had an unclear risk of bias, and three studies had
a low risk of bias.

3.2. Substance use disorders (SUDs)

Several studies in this section describe participants with a substance
dependence, which is the DSM-IV diagnosis and terminology. In the
DSM-5, all symptoms are categorized under the broader diagnosis SUD,
which can occur in the mild, moderate and severe category.

3.2.1. Cannabis use disorder (CUD)
Seven RCTs assessing the effects of cannabinoids on several
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symptoms of CUD were included. Participants were diagnosed with CUD
according to DSM or ICD-10 criteria.

Freeman et al. (2020) examined the effects of 200, 400, and 800 mg
CBD and placebo on CUD symptoms in a 4-week RCT involving 48
participants. The 200 mg treatment was discontinued due to the lack of
efficacy. Both 400 mg and 800 mg significantly reduced cannabis use
compared to placebo, as measured by metabolites in urine and the re-
ported number of days cannabis used (both primary outcome measures),
with 400 mg being slightly more effective than 800 mg.

Another 12-week RCT including 156 participants assessed the effects
of 20 mg dronabinol or placebo twice daily, combined with psycho-
therapeutic interventions, on abstinence (the primary outcome mea-
sure), cannabis use, and withdrawal symptoms after a 1-week placebo
lead-in phase (Levin et al., 2011). Both groups showed a reduction in
cannabis use. There was no significant difference between the groups in
terms of abstinence or cannabis use at two weeks, although overall
cannabis use decreased over the entire treatment period. Withdrawal
symptoms were less severe in the dronabinol group than in the placebo
group.

Another 10-week RCT compared 2 mg/day nabilone to placebo in 18
participants with CUD (Hill et al., 2017). All participants simultaneously
received medication management, a type of treatment that offers guid-
ance for using the medication and decreasing cannabis use. The primary
outcome measures were days of cannabis use, measured by self-report
and urine samples, safety, and tolerability Craving and anxiety were
also assessed. No difference in cannabis use (both self-report and uri-
nalysis) was found between groups. Craving reduced in both groups,
regardless of treatment. Anxiety did not change throughout the treat-
ment period.

In a 9-day inpatient trial, 51 participants received either nabiximols
(up to 32 sprays of 86.4 mg THC and 80 mg CBD daily) or placebo for 6
days (Allsop et al., 2014). Effects were assessed during treatment and in
another study at 28-day follow-up. During treatment, the primary
outcome measure withdrawal symptoms, including craving, irritability,
anger, and aggression, was significantly less in the nabiximols group
compared to the placebo group. Although cannabis use decreased at
follow-up, this was not significantly different between the groups.

Trigo et al. (2018) assessed the effects of daily nabiximols (up to
113.4 mg THC and 105 mg CBD) versus placebo in 40 patients with CUD,
along with cognitive behavioral therapy and motivational enhancement
therapy for 12 weeks, with as primary outcome measures tolerability
and cannabis abstinence. While there were no significant differences in
withdrawal scores or abstinence rates, all participants showed a signif-
icant reduction in cannabis use and craving across the 12 weeks,
regardless of treatment.

A large, multicenter RCT assessed the efficacy of nabiximols (up to
86.4 mg/day THC and 80 mg/day CBD) or placebo along with psycho-
social interventions for 12 weeks in 128 participants with CUD who did
not respond to prior treatment efforts (Lintzeris et al., 2019). Both
groups showed improvement in cannabis-related problems, craving, and
withdrawal symptoms. However, the nabiximols group had a signifi-
cantly lower number of days using cannabis, the primary outcome
measure, than the placebo group. A follow up study of this RCT assessed
the same outcome measures 3 months after cessation of treatment
(Lintzeris et al., 2020). Only 55 of the initial 128 participants partici-
pated in the follow-up study. Both the nabiximols and placebo group
showed a reduction in the number of days of cannabis use, but the
reduction was significantly greater in the nabiximols group. Also, the
proportion of participants achieving abstinence increased in both groups
but was greater in the nabiximols group.

Taken together, combinations of THC and CBD and high doses of
CBD may have some efficacy in reducing CUD symptoms. Solely THC did
not have superior effects compared to placebo. Four studies had a low
risk of bias, one study had an unclear risk of bias, and two studies had a
high risk of bias.
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3.2.2. Opioid use disorder (OUD)

A total of 60 patients with opioid dependency (DSM-IV use disorder
diagnosis) received either daily 30 mg dronabinol or placebo during
inpatient detoxification and naltrexone induction (8 days) (Bisaga et al.,
2015). Naltrexone is an opioid antagonist that blocks the effects of
opioids and reduces craving. The treatment continued for 5 weeks after
being discharged (on day 9). The primary outcome measures were
withdrawal symptoms and treatment retention. The severity of opioid
withdrawal was lower in the dronabinol group relative to the placebo
group, as measured by the Subjective Opiate Withdrawal Scale. How-
ever, there were no significant differences between groups in the rates of
successful induction onto naltrexone or treatment completion.

In a 5-week inpatient RCT, 12 participants with opioid dependency
(DSM-IV use disorder diagnosis) were first stabilized on oxycodone (5
days), followed by a placebo lead-in phase to induce withdrawal
(Lofwall, Babalonis, Nuzzo, Elayi, & Walsh, 2016). Subsequently, par-
ticipants received oxycodone (30 or 60 mg), placebo, or dronabinol (5,
10, 20, or 40 mg) daily. The 40 mg dronabinol was reduced to 30 mg due
to the adverse events. The outcome measures were clinician and
participant rated opioid antagonist and agonist scales (measuring
morphine-like and withdrawal effects), VAS items related to drug ef-
fects, a street value estimation, a drug class identification questionnaire,
and cognitive tasks. The lower doses of dronabinol (5 or 10 mg) per-
formed similarly to placebo. The high doses of dronabinol (20 and 30
mg) provided some reduction in withdrawal symptoms but were never
more effective than oxycodone. These doses were also associated with
psychoactive effects and adverse events.

Finally, 42 abstinent participants with heroin use disorder received
400 mg, 800 mg of CBD or placebo on 3 consecutive days and the acute
(1, 2 and 24 h post administration), short-term (3 days) and long term (7
days) effects on the primary outcome measures drug cue induced
craving and anxiety were assessed (Hurd et al., 2019). The cue sessions
were either a neutral video, or a video showing intranasal or intravenous
drug use, based on the participant’s preferred route of administration.
After the videos, the participants were also shown neutral objects or
drug related objects. The participants also completed cognitive tasks and
questionnaires. The drug cues significantly increased craving in all
groups, which was not the case for the neutral cues. Craving was
significantly higher in placebo than in the CBD groups, most promi-
nently 1 to 2 h post administration. After 24 h, craving after drug cues
remained the same in the CBD groups, but also decreased in the placebo
group, indicating a habituation effect. However, 1 week after adminis-
tration, drug cue induced craving increased again in the placebo group,
compared to the 800 mg CBD group. Across all sessions, drug cues were
associated with increases in anxiety compared to neutral cues, and this
was significantly higher in placebo than in the CBD groups. Two studies
had an unclear risk of bias and one study had a low risk of bias.

3.2.3. Cocaine use disorder

An RCT assessed the effects of 800 mg CBD versus placebo in 78
patients with cocaine-use disorder over a 10-day in-patient treatment
period (Mongeau-Pérusse et al., 2021). No group differences were
observed on the primary outcome measures drug cue induced craving or
time until relapse, nor on sustained abstinence, cocaine use at follow-up,
cocaine craving, or withdrawal symptoms.

In an exploratory RCT, 31 men with a diagnosis of crack-cocaine
dependence received either 300 mg CBD or placebo for 10 days
(Meneses-Gaya et al., 2021). Participants were hospitalized for the
entire duration of the study. Cocaine craving and problems related to a
variety of addictive substances were assessed at baseline and the end of
the study. Additionally, the participants had to watch a video about
crack usage and craving was assessed before and after the video. Craving
decreased over time in the entire sample, regardless of treatment. The
other outcome measures, including craving before and after the video,
did also not differ between groups. Both studies had an unclear risk of
bias.
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3.2.4. Tobacco use disorder

A total of 24 tobacco smokers who intended to stop smoking were
given an inhaler containing either 0.4 mg CBD or placebo and were
instructed to use it whenever they felt the urge to smoke for 1 week
(Morgan, Das, Joye, Curran, & Kamboj, 2013). In the CBD group, the
primary outcome measure number of cigarettes smoked during treat-
ment significantly decreased, which was not the case in the placebo
group. This effect was maintained for 2 weeks following the study.
Craving for cigarettes did not change. Anxiety scores decreased in both
groups during treatment. The study had an unclear risk of bias.

3.3. Schizophrenia spectrum and other psychotic disorders

3.3.1. Schizophrenia

Four studies were identified that investigated the effects of canna-
binoids in patients with schizophrenia. One RCT administered 2.5 mg, 5
mg THC or placebo intravenously to 22 healthy controls and 13 patients
with schizophrenia over 3 separate test days, while the acute effects on
cognition, schizophrenia symptoms, and motor coordination were
monitored. In schizophrenia patients, THC seemed to exacerbate posi-
tive and negative schizophrenia symptoms and impaired certain aspects
of cognition in a dose-dependent manner. No improvement was
observed in any of the assessments (D’Souza et al., 2005). An RCT by
Leweke et al. (2012) tested 600-800mg/day of oral CBD versus the
antipsychotic amisulpride over 4 weeks in 42 schizophrenic patients. It
was hypothesized that CBD might improve schizophrenia symptoms by
inhibiting anandamide reuptake, as the authors found that elevated
anandamide levels were associated with lower psychotic symptoms and
risk in earlier studies. There was no group difference, but both groups
showed improvement compared to baseline in the primary outcome
measures, i.e., positive and negative schizophrenia symptoms, as well as
on a general psychiatric rating scale. However, the CBD group experi-
enced fewer side effects, such as extrapyramidal symptoms and weight
gain. Additionally, a significant association was found between
increased anandamide levels and decreased symptoms in the CBD group,
which was not observed in the amisulpride group. Boggs et al. (2018)
examined the effects of 600 mg/day CBD versus placebo on cognition
and positive and negative schizophrenia symptom severity in 41 patients
with chronic schizophrenia for 6 weeks. Both groups showed improve-
ment in positive and negative symptoms, with no significant differences
between CBD and placebo. Only the placebo group showed improve-
ment over time in cognitive performance.

Conversely, a multi-center exploratory 6-week RCT involving 88
patients with schizophrenia who received either 1000 mg CBD or a
placebo daily adjunctively to antipsychotic medication found significant
effects of CBD compared to placebo. Compared to the placebo group,
participants receiving CBD showed significantly improved positive
schizophrenia scores, and a greater proportion of them were rated as
improved by their clinicians. However no differences between groups
were observed on the other measures, including negative schizophrenia
symptoms, aspects of cognition related to schizophrenia, the extent to
which overall functioning is impaired due to the mental illness, and
clinician-rated severity of the disorder (McGuire et al., 2018).

3.3.2. Psychosis

In an open-label 4-week RCT, 31 patients with acute psychosis were
treated with either cigarettes containing hemp (10 % CBD and < 1 %
THC) and tobacco, or regular tobacco cigarettes, in addition to psychi-
atric treatment (Kock et al., 2021). The psychosis-related primary
outcome measures were positive and negative schizophrenia symptoms
and the amount of necessary antipsychotic medication. Additionally,
depression and violent behavior were assessed. In both treatment
groups, schizophrenia symptoms decreased during treatment, but this
was not persistent as no effects were observed at 91- or 175- day follow-
up. The other measures, including the amount of necessary antipsy-
chotic drugs, did not improve during or after treatment.
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In sum, THC was found to exacerbate schizophrenia symptoms in a
dose-dependent manner, while CBD was associated with improvement
in symptoms, albeit not consistently. In acute psychosis, treatment with
hemp cigarettes containing CBD and THC showed temporary relief in
symptoms. One study had a high risk of bias, two studies had an unclear
risk of bias, and two studies had a low risk of bias.

3.4. Bipolar and related disorders

3.4.1. Bipolar disorder

In an ecological momentary assessment study of 4 weeks, 12 par-
ticipants with bipolar disorder (BP) who used cannabis, 11 BP partici-
pants who did not use cannabis, and 20 cannabis users with cannabis
dependency (DSM-IV use disorder diagnosis) but without Axis 1 pa-
thology reported their mood and cannabis use throughout the day on an
electronic device (Gruber et al., 2012). Although details on cannabis use
were not specified, the participants seemed to use predominantly THC-
dominant cannabis based on supplementary data. Among cannabis using
BP participants, cannabis use was followed by improvements in scores of
anxiety, depression, overall mood and the subscales vigor and tension.
Conversely, the cannabis users without BP experienced a worsening of
anxiety and mood subscales after cannabis use. Compared to the BP
group who did not use cannabis, cannabis using BP participants reported
generally worse depression, manic symptoms, and mood as measured by
various mood subscales. After cannabis use, the cannabis using BP
participants had less anxiety and improved on mood subscales compared
to the BP group, but depression and manic symptoms remained worse.

Moreover, a 12-week pilot RCT including 35 participants with bi-
polar disorder I or bipolar disorder II with a current major depressive
episode assessed the effects of 150 to 300 mg CBD per day or placebo,
along with therapeutic doses of atypical antipsychotics (Pinto et al.,
2024). The primary outcome measure was a change in depression scores.
The secondary outcome measures were response rate (measured by a
minimum of 50 % reduction in depression scores), remission rate
(measured with a cut-off score for depression and mania symptoms) and
changes in anxiety and psychotic symptoms. Depression scores
improved in both groups, regardless of treatment. As this improvement
happened in the first 2 weeks (and thus most likely attributable to pla-
cebo effects), an additional exploratory analysis investigated the
depression scores in the participants that reported changes later than in
the first two weeks. This analysis showed that in the late responders,
CBD was more effective than placebo in reducing depression scores. The
other measures did not significantly change during the study.

In sum, THC does not seem to be associated with improvement of
mental health symptoms in bipolar disorder, rather potentially associ-
ated with overall worse symptomatology and temporarily relief some
anxiety and mood aspects. CBD may be associated with improvement of
depression, but only observed on one scale. Both studies had a high risk
of bias.

3.5. Anxiety disorders

3.5.1. Anxiety

In 1981 the oldest study included in this review was published,
consisting of two parts examining the effects of nabilone on psycho-
neurotic anxiety (Fabre & McLendon, 1981). The first part was an open-
label study including 5 participants who were treated with nabilone (up
to 10 mg/day) for 28 days. Assessments were conducted at baseline and
every 3 to 4 days until the end of the study at day 32. Total anxiety
scores, as well as somatic and psychic anxiety subscales, were signifi-
cantly reduced in the nabilone group compared to the placebo group.
The second part was a 28-day RCT with 20 participants, with weekly
assessments. Half of the participants received 2 to 8 mg nabilone per
day, with an average of 2.8 mg/day, while the other half received pla-
cebo. The nabilone group showed improvement in somatic, psychic, and
total anxiety scores, compared to placebo. In a more recent study, 178
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participants with generalized anxiety disorder received either a solution
of 150 mg/ml nano dispersible CBD or placebo after a placebo lead-in
phase for 12 weeks (Gundugurti et al., 2024). The primary outcome
measures were changes in generalized anxiety symptoms and overall
anxiety symptoms. The secondary outcome measures included overall
impression of clinical improvement, severity, sleep, and depression
characteristics. Throughout the study, all and secondary outcome
measures improved significantly in the CBD group compared to placebo.

3.5.2. Social anxiety

Bergamaschi et al. (2011) examined the acute effects of 600 mg CBD
or placebo before a public speaking task in 24 treatment-naive patients
with social anxiety disorder. Additionally, 12 healthy controls per-
formed the same task without any treatment. Assessments included a
measure of self-perception during public speaking, an analogue scale
measuring various mood states including anxiety, blood pressure, heart
rate, and skin conductance, measured prior to the drug intake, just after,
and at various time points during the speaking task. At multiple time-
points, the CBD group scored significantly lower on anxiety levels, and
the subscales cognitive impairment and discomfort compared to the
placebo group. Only at one timepoint, the CBD group and healthy
controls differed on anxiety. Moreover, in another study, 37 participants
with social anxiety received 300 mg CBD or placebo twice daily for 4
weeks. The primary outcome measure was anxiety and apprehension
over anticipated social situations. Additionally, more general fear par-
ticipants felt over a range of social situations was measured. The study
found no overall difference between the CBD and placebo groups.
However, anticipation anxiety significantly reduced from pre-
intervention to post-intervention within the CBD group only. The fear
over social situations scores also significantly decreased within the CBD
group, but no main effect of group was found (Masataka, 2019). The
final study assessed 80 participants with panic disorder with agora-
phobia or social anxiety disorder at three mental health care centers
(Kwee et al., 2022). Participants underwent 8 weekly therapist-assisted
exposure sessions while simultaneously receiving either 300 mg CBD or
a placebo. The primary outcome measure was the level of avoidance
because of the anxiety disorder. The overall severity of anxiety was also
measured. The results showed no significant differences between the
CBD and placebo groups regarding treatment outcomes.

The reviewed studies mostly use CBD to reduce social anxiety
symptoms, and the findings suggest some efficacy in doing so. Only one
study found no differences between CBD and placebo, while the other
studies found improvement in various anxiety symptoms, including on
important core symptoms of social anxiety. Interestingly, THC (in the
form of nabilone) was also found to improve symptoms of anxiety,
which may be counterintuitive given the more arousing effects of THC.
One study had a high risk of bias, three studies had an unclear risk of
bias, and one study had a low risk of bias.

3.6. Obsessive-compulsive and related disorders

3.6.1. Obsessive-compulsive disorder

An RCT involving 14 adults with obsessive-compulsive disorder
compared the acute effects of cigarettes containing approximately 800
mg of cannabis with variable ratios, i.e., CBD-rich: 0.4 % THC/10.4 %
CBD, THC-rich: 7.0 % THC, 0.18 % CBD, and placebo: 0 % THC, 0 % CBD
(Kayser, Haney, Raskin, Arout, & Simpson, 2020). The outcome mea-
sures were OCD symptoms and anxiety, assessed immediately after
administration, as well as at several timepoints up to 3 h later. Signifi-
cant decreases in state anxiety scores were observed across all three
conditions. The scores were significantly lower for placebo compared to
the active groups 20 min and 40 min after administration, but not
anymore at 60 min or later. Other OCD ratings were not significantly
affected by either treatment. In the THC group, participants reported
feeling ‘high’, and experienced increased heart rate and blood pressure
compared to the other groups.
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3.6.2. Skin picking disorder

In another RCT, 50 participants with skin picking disorder received
titrated 5 - 15 mg/day dronabinol or placebo for 10 weeks (Grant, Valle,
Chesivoir, & Ehsan, 2022). The primary outcome measure was changes
in symptom severity for hair pulling or skin picking disorder. Both
dronabinol and placebo significantly reduced symptoms from baseline
to the end of the study, with no significant differences between the two
groups. Dronabinol was associated with more frequent side effects than
placebo. Both studies had an unclear risk of bias.

3.7. Trauma- and stressor-related disorders

3.7.1. Post-traumatic stress disorder

Five papers were included that assessed the effects of cannabinoids in
PTSD, with two papers originating from the same study. Jetly, Heber,
Fraser, and Boisvert (2015) assessed the effects of titrated nabilone (up
to 3 mg/day) versus placebo on nightmares in 9 male military personnel
with PTSD who did not respond to prior treatment. Both treatments
lasted for 7 weeks and were separated by a 2-week washout period. The
primary outcome measure was a reduction in the frequency and in-
tensity of recurring and distressing dreams. Additionally, measurements
included overall PTSD severity, difficulty in falling or staying asleep,
and well-being. Compared to baseline, there was a group difference in
favor of nabilone regarding the overall score of frequency and intensity
of nightmares, as well as the subscale frequency, overall impression of
PTSD severity, and well-being. However, the difficulty of falling and
staying asleep, or hours of sleep, did not differ between the groups.

In two included studies that originated from the RCT of Bolsoni et al.
(2022b, 2022a), 33 participants with diagnosed PTSD were adminis-
tered 300 mg CBD or placebo before describing the event that initiated
their symptoms. They were recorded while describing the event and
asked to also vividly reimagine it (study 1). Seven days later, they
received CBD or placebo again and subsequently had to listen to their
recording of the event (study 2). The primary outcome measure was a
visual analogue scale assessing factors related to mood, anxiety, and
cognition. Physiological measures were also collected. In the first study,
no differences were found between the CBD group and placebo on
physiological and psychological measures. For the second study, par-
ticipants were split into groups based on whether their trauma was of
sexual nature or not. In the non-sexual trauma group, CBD but not
placebo attenuated anxiety and cognitive impairment induced by the
recall. This difference was not observed in the sexual trauma group.

Bonn-Miller et al. (2021) investigated the effects of different ratios of
cannabinoids on PTSD symptoms in 80 military personnel with diag-
nosed PTSD. The treatment options were a THC-rich variant (12 % THC
and < 0.05 % CBD), a CBD-rich variant (11 % CBD and 0.50 % THC) a
THC + CBD variant (7.9 % THC and 8.1 % CBD), and a placebo (<0.03 %
THC and < 0.01 % CBD). The participants randomly received one of the
three active treatments or placebo in the first period of 3 weeks, fol-
lowed by three weeks of one of the active treatments. A 2-week washout
period took place in between. The study failed to find any significant
effects on the primary outcome measure, a change in PTSD symptom-
atology, regardless of treatment.

Finally, a longitudinal, prospective study with 150 participants was
included (Bonn-Miller et al., 2022). The study compared PTSD symp-
toms between patients who used medicinal cannabis and those who did
not use cannabis over the course of 1 year. Approximately 91 % of the
medicinal cannabis group used THC-dominant cannabis, with smoked
cannabis flower being the most reported product. The primary outcome
measure was a change in PTSD symptom severity. Both groups showed a
decrease in PTSD symptoms over time, but this decrease was steeper in
the cannabis users. When the subscales were assessed, this only con-
cerned hyperarousal symptoms, while other symptoms did not differ
between groups.

Altogether, both CBD and THC show some efficacy in improving
sleep and anxiety related symptoms of PTSD. Although overall PTSD
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diagnoses did not alter, improved sleep may still have an important
(long-term) therapeutic effect, as sleep impairment is pivotal for the
development and maintenance of PTSD. Four studies had an unclear risk
of bias and one study a high risk of bias.

3.8. Feeding and eating disorders

3.8.1. Anorexia nervosa

Two cross-over studies were identified investigating the effects of
cannabinoids on Anorexia Nervosa (AN) symptoms. Gross et al. (1983)
administered THC and diazepam as an active placebo to 11 women who
got acutely admitted to the psychiatric hospital for primary anorexia
nervosa. Both medications were given in increasing doses for 2 weeks,
followed by 2 weeks of the other treatment. THC dosage started with
three times per day 2.5 mg and increased to three times per day 3 mg.
Diazepam dosage started with three times per day 3 mg and increased to
5 mg three times per day.

The effects on daily weight, caloric intake, and psychiatric assess-
ments were assessed, while the participants also received psychother-
apy. The only differences between treatment groups were worsening of
symptoms in the THC group during administration (i.e., higher soma-
tization, sleep disturbance, and interpersonal sensitivity). Within the
group treated with THC, three participants withdrew due to severe
adverse reactions.

In a more recent cross-over RCT, 25 women with anorexia nervosa
received either first dronabinol (2.5 mg twice daily) or placebo in
combination with psychotherapy and a nutritional intervention
(Andries, Frystyk, Flyvbjerg, & Stgving, 2014). Both treatments had a
duration of 4 weeks, with a 4-week washout period in between. Weight
gain and eating disorder symptoms were assessed. No significant
changes in eating disorder symptoms were observed, regardless of
group. In the first treatment phase, all participants gained a significant
amount of weight regardless of condition. However, the weight gain was
significantly higher in dronabinol than in placebo. The authors did not
mention the values of weight gain in the second period, so it is not clear
how placebo or dronabinol were effective in the second round. No severe
side effects were reported.

In the treatment of anorexia nervosa, only THC has been examined. It
was associated with worsening symptoms and adverse effects, although
it was associated with more weight gain during regular treatment than
placebo. One study had an unclear risk of bias and one study a low risk of
bias.

3.9. Sleep-wake disorders

3.9.1. Insomnia

Four RCTs were identified that looked at the effects of cannabinoids
on insomnia. Two separate cross-over RCT’s investigated the effects of
combined THC and CBD on self-reported clinical insomnia (Ried, Tam-
anna, Matthews, & Sali, 2023; J. H. Walsh et al., 2021). In Ried et al.
(2023) 29 participants received a mixture of 10 mg/ml THC and 15 mg
CBD/ml or placebo, both for 2 weeks with a 2-week washout period in
between. The primary outcome measure was melatonin levels and sec-
ondary measures included physiological effects measured by a Fitbit,
and questionnaires on sleep quality. The active group showed a 30 %
increase in melatonin levels, while the placebo group showed a 20 %
decrease in melatonin levels. In both groups, the number of people
classifying for clinical insomnia reduced, but the reduction in clinical
insomnia scores was greater in the active group than the placebo group.
Light sleep improved in the active group compared to the placebo group,
with the active group showing 21 min longer light sleep compared to
baseline, but the placebo group only showing 0.2 min longer sleep. In
Walsh et al. (J. H. Walsh et al., 2021) 23 participants received a mixture
containing 20 mg/ml THC, 1 mg/ml CBD, and 2 mg/ml cannabinol
(CBN) or placebo, both for two weeks, separated by a 1-week washout
period. They measured clinical and physiological measures of sleep
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quality, while adverse events were also monitored. In the active treat-
ment group, clinical insomnia scores and some of the self-reported
measures of sleep quality significantly improved after two weeks of
active treatment compared to placebo. However, polysomnography
measures did not differ between treatments.

Moreover, two recent RCT’s looked at the effects of CBD on moderate
to severe insomnia symptoms (Aiewtrakoon, 2024; Narayan, Downey,
Rose, Di Natale, & Hayley, 2024). Firstly, Aiewtrakoon (2024) examined
how 10 mg CBD in the morning and 1 mg/kg CBD before bedtime versus
placebo affected insomnia symptoms in 45 participants. For 4 weeks, the
participants first received either CBD treatment followed by 4 weeks of
placebo, or the other way around. The two treatments were separated by
a 2-week washout period. Subsequently, all participants received the
CBD treatment for 12 weeks. Clinical and physiological sleep measures
were assessed. Compared to placebo, the CBD group showed improve-
ment in the following sleep parameters: sleep duration, duration until
falling asleep, waking times during sleep, duration of time spent awake
after initially falling asleep, daytime sleepiness, and overall sleep qual-
ity. The other RCT examined the effects of 150 mg CBD or placebo
nightly in 30 participants over a period of 2 weeks, after a 2-week pla-
cebo lead-in phase. The effects were assessed on insomnia symptoms and
severity, the primary outcome measure, while the secondary outcome
measures were physiological measures of sleep quality, daily diary sleep
data, sleep-related questionnaires, trait anxiety, and overall wellbeing.
Regardless of treatment, no consistent changes in the primary outcome
measures or sleep related secondary outcome measures, as well as mood,
were observed throughout the trial. Overall well-being was significantly
and consistently higher in the CBD group compared to placebo (Narayan
et al., 2024).

In sum, the combination of THC and CBD is associated with
improvement assessed by subjective sleep measures, but not by poly-
somnography. One study found improvement on all measures after CBD
administration, but one study did not observe any differences in sleep
compared to placebo.

3.9.2. Sleep quality and mental health

Two other studies looked at sleep quality and various mental health
symptoms after the acquisition of a medicinal cannabis card versus
waiting list (at least 12 weeks, the duration of the study), both in the
same sample of 186 participants. CUD symptoms, sleep quality, anxiety,
and depression scores were measured (Gilman et al., 2022), as well as
daily diary measures focusing on sleep quality and CUD symptoms
(Tervo-Clemmens et al., 2023). The biggest proportion of participants
reported using THC-dominant products and administration via vaping.
In both studies, immediate acquisition of the card was associated with
more CUD symptoms and cannabis use, but also better sleep quality. In
one of the studies, mental well-being also improved in the cannabis
group compared to the waiting list group, but depression and anxiety did
not (Gilman et al., 2022).

In all included studies, cannabinoids were associated with improved
sleep, both measured via self-report and physiological measures. How-
ever, adverse events were prevalent, and other mental health factors did
not improve or worsen. Three studies had a high risk of bias, two studies
had an unclear risk of bias, and one study had a low risk of bias.

4. Discussion

This systematic review aimed to give an up-to-date overview of the
current application of medicinal cannabis for the reduction of mental
health problems, considering the majority of mental health diagnoses of
the DSM-5. Our search identified 49 studies from 15 countries, including
treatment-seeking individuals who received medicinal cannabis for their
mental health diagnosis, using a control group or condition and a wide
range of assessment methods to evaluate its efficacy. Overall, the evi-
dence suggests both positive and negative effects on mental health
symptoms. More specifically, the most consistent improvements were
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observed in anxiety and sleep-related symptoms, as well as less intense
withdrawal and craving in SUDs. However, deterioration of symptoms
related to anorexia nervosa, psychosis, and schizophrenia was also re-
ported. Nonetheless, the variety of cannabis products and study designs
limit our ability to draw final conclusions on the therapeutic properties
of medicinal cannabis.

4.1. Effects CBD and THC in mental health symptoms

In four out of nine studies, high doses of CBD (400 mg or more)
showed some acute efficacy in relieving anxiety symptoms. This was
most consistently observed in a laboratory setting after an experimental
procedure inducing stress (e.g., spontaneous public speaking) in par-
ticipants with (social) anxiety and PTSD (Bergamaschi et al., 2011;
Bolsoni et al., 2022b; Gundugurti et al., 2024; Jetly et al., 2015). In
comparison, most popular cannabis products produced in the
Netherlands contain around 0.1 % CBD (Oomen & Rigter, 2024).
Moreover, CBD was associated with less cigarette consumption in
smokers, lasting up to 2 weeks after treatment (Morgan et al., 2013), a
reduction of positive schizophrenia symptoms in one study (in the other
two studies both groups improved regardless of treatment) (McGuire
et al., 2018), acute relief in psychosis symptoms in an open-label study,
(Kock et al., 2021), and improved ASD symptomatology in all included
ASD studies (Aran et al., 2019; Silva Junior et al., 2024).

In two out of four studies assessing clinical insomnia, improvement
in self-reported sleep measures was observed after THC + CBD admin-
istration and in one study, CBD was associated with improvement on
almost all sleep parameters (Aiewtrakoon, 2024; Ried et al., 2023; J. H.
Walsh et al., 2021). In participants who sought treatment for CUD,
craving and withdrawal were in five out of six studies reduced by CBD or
combined THC + CBD (Allsop et al., 2014; Freeman et al., 2020; Levin
et al., 2011; Lintzeris et al., 2019; Lintzeris, Mills, Dunlop, et al., 2020).
In all CUD studies, participants showed a reduction in cannabis use,
regardless of the type of treatment. This indicates that cannabinoids may
not have a specific efficacy but could still be useful due to the reduction
in withdrawal effects.

THC showed some efficacy in relieving withdrawal symptoms of
OUD, although higher doses were also associated with adverse effects
(Bisaga et al., 2015; Lofwall et al., 2016). Nonetheless, cannabinoids
may be a tool worth considering in addition to existing treatments for
OUD. In schizophrenia, psychotic symptoms, and anorexia nervosa, THC
administered in a controlled setting was associated with deterioration of
symptoms and adverse effects (D’Souza et al., 2005; Gross et al., 1983).
In tic disorders, both improvement and worsening of symptoms were
reported (Abi-Jaoude et al., 2023; Miiller-Vahl et al., 2001, 2002, 2003).
In all naturalistic studies, the usage of THC-dominant products for self-
medication was associated with improvement of PTSD symptoms (Bonn-
Miller et al., 2022), bipolar symptoms (Gruber et al., 2012), and sleep
quality (Gilman et al., 2022; Tervo-Clemmens et al., 2023).

4.2. Therapeutic mechanism of cannabinoids

Cannabis has a long history as a medicine in mental health research
(Nutt, 2019), albeit sometimes without clear justification why it could
be efficacious. Several factors could be considered to determine whether
the application of medicinal cannabis holds potential. It may be feasible
to examine whether cannabis’ mechanism of action could target the
mental health symptoms one is aiming to treat. A putative mechanism of
therapeutic action is the activation of the body’s endocannabinoid sys-
tem (ECS), through the binding of cannabis to the CB1 receptors (Black
et al., 2019), located among others in the hippocampus, amygdala,
striatum, and cortex (Volkow, Hampson, & Baler, 2017). The ECS is
implicated among others in the modulation of stress, reward processing,
and pain perception (Volkow et al., 2017). Preclinical studies indicate
that the ECS plays a role in the regulation of stress at baseline, but its
activation also decreases the duration and intensity of the stress
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response when triggered (Morena, Patel, Bains, & Hill, 2016). This
downregulating role of the ECS may be relevant in psychiatric disorders
exacerbated by stress (Coelho, Lima-Bastos, Gobira, & Lisboa, 2023),
including PTSD, SUDs, and anxiety related disorders. Given their po-
tential association with the ECS, it is notable that in some mental health
disorders, medicinal cannabis has not been explored. For example, no
RCT’s were identified focusing on major depressive disorder as a main
diagnosis, despite some evidence of the role of the ECS in depressive
symptoms (Navarrete et al., 2020). Conversely, in disorders character-
ized by psychotic or dissociative symptoms, THC may not provide
desirable effects. As found by D’Souza et al. (2005), THC exacerbated
schizophrenia symptoms in a dose dependent manner, and this was also
observed in healthy controls (D’Souza et al., 2004; Englund et al., 2023).
Additionally, as antipsychotic medication is effective in reducing
symptoms in most people (Huhn et al., 2019), medicinal cannabis may
not be an avenue that is very necessary to explore in these individuals.
For disorders with limited or no effective medication available, and
pathophysiological mechanisms that may be responsive to the thera-
peutic effects of cannabis, further exploration of medicinal cannabis
could be viable. Currently, the most consistent evidence for the thera-
peutic benefits of cannabis is observed in somatic and neurological
disorders, including pain symptoms (National Academies of Sciences,
Engineering, and Medicine et al., 2017; Solmi et al., 2023). Often, these
treatment effects are small but indirectly also seem to improve in-
dividuals self-reported quality-of-life (Lynskey, Thurgur, Athanasiou-
Fragkouli, Schlag, & Nutt, 2024). This review only included studies
that used medicinal cannabis for mental disorders or symptoms as a
primary target, but the impact of alleviating somatic and neurological
symptoms and improving general quality of life may also improve
mental health in some individuals. Moreover, the findings of the UK’s
first medicinal cannabis registry of individuals indicate that especially
people with complex comorbidities (Schlag et al., 2022), as well as
people above the age of 60 years (Lynskey, Thurgur, et al., 2024), report
positive effects from cannabis while these people are often excluded
from RCT’s.

Finally, to determine the efficacy of medicinal cannabis, future
studies could also focus on directly comparing it to existing treatment
options. This review included three studies that compared cannabis to
other active treatments (i.e., the antipsychotic amisulpride, oxycodone,
and diazepam), showing that oxycodone and diazepam had more effi-
cacy in symptom relief (Gross et al., 1983; Leweke et al., 2012; Lofwall
et al.,, 2016). However, further research comparing cannabis to
commonly prescribed pharmacological treatments for mental health or
psychotherapy could provide insight into its efficacy relative to more
widely available treatments.

4.3. Cautions regarding the use of cannabinoids as medicine

Several important caveats of cannabinoids as medicine must be
considered. First, dose dependent adverse events are prevalently re-
ported, especially when using THC (Abi-Jaoude et al., 2023; Grant et al.,
2022; Kayser et al., 2020). Thus, finding an optimal individual dosage
should be prioritized when using cannabis or cannabinoids in a medic-
inal context. Second, long term cannabis use is associated with changes
in the ECS, potentially increasing susceptibility to drug use or other
psychiatric symptoms (Volkow et al., 2017). Third, frequent usage may
increase the probability of developing a CUD, although the occurrence
and risks of CUD symptoms in the context of medicinal use need more
investigation (Feingold et al., 2024; Sznitman & Room, 2018). Long-
term regular usage can lead to physical dependence symptoms (toler-
ance and withdrawal) that fulfill DSM-5 CUD criteria, but to what extent
medicinal users are at risk for psychological CUD symptoms and esca-
lation of usage, and how they may be similar or different to recreational
users regarding CUD risk is to be determined (Sznitman & Room, 2018).
Therefore, CUD criteria may have to be assessed differently in the
context of medicinal use. Nonetheless, regular usage still poses a risk, in
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part also because physical symptoms of (near) daily use are associated
with deterioration of mental health, such as sleep problems or anxiety
(Connor, Stjepanovic, Budney, Le Foll, & Hall, 2022). Thus, additional
monitoring for CUD development, taking into account vulnerable
groups, such as individuals under the age of 25 years old, or those with a
history of a SUDs or other mental health vulnerabilities, may be required
(Coelho et al., 2023; Volkow et al., 2017). Fourth, individuals who are at
risk for psychosis or schizophrenia related symptoms, cannabis usage is
still not recommended, as there is some evidence for an increased risk of
symptom worsening (National Academies of Sciences, Engineering, and
Medicine, 2017). Fifth, self-medication with cannabis for mental health
is becoming increasing popular, especially in regions with more lenient
medicinal and recreational cannabis laws (Wallis et al., 2022). These
individuals often report long term usage of products high in THC,
increasing the risk of cannabis associated problems (Asselin et al.,
2022).

4.4. Limitations of cannabis research

Despite the large volume of studies assessing medicinal cannabis,
determining its efficacy is not straightforward. Although we only
included studies with a control condition or group, resulting in primarily
inclusion of RCTs (the golden standard to assess efficacy of medication),
the large variety in designs and the use of different cannabinoids chal-
lenge the synthesis of results. Furthermore, our risk of bias assessment
showed various caveats, including unclear blinding strategies, missing
outcome data, and sometimes the report of effect without achieving
significance. Moreover, multiple questionnaires and assessments
measuring the same symptoms or diagnosis, without justification for
why this would be feasible. These biases, although present across all
disorders, were most prevalent in older studies, RCTs without any form
of (pre)registration, or studies that — perhaps due to their design, i.e.,
observational studies — either could not perform blinding or failed to do
so successfully. More recent trials, particularly those assessing CUD,
showed a lower risk of bias, indicating that this issue is improving.

Furthermore, not all studies specified the source of their cannabis
products. This is problematic for various reasons, including the uncer-
tainty whether the composition of the cannabis product is trustworthy.
For example, dispensaries often do not accurately label the composition
of their medicinally sold cannabis products (Geweda et al., 2024). This
problem can in part be contributed to the convoluted ways researchers
need to obtain medicinal cannabis, an obstacle often faced when
researching controlled substances. Currently researchers are required to
use cannabis that is manufactured according to specific guidelines, due
to the expansion of medicinal cannabis laws. However, finding sources
for cannabis that meet these standard is difficult and costly (Z. D.
Cooper, Abrams, Gust, Salicrup, & Throckmorton, 2021), which slows
down the advancement of the field and hinders the ability to compare it
to existing findings.

4.5. Concluding remarks

The lack of consistent proof for the efficacy of medicinal cannabis in
RCTs keeps the medical field divided about potential benefits and risks
in treating mental disorders, while further advancements face regulatory
challenges. Nonetheless, as self-reported positive effects on mental
health are ample, research focusing on the usefulness of cannabis and
cannabinoids for subjective symptom relief and improved quality of life -
rather than as a ‘cure’ - remains important. Additionally, the potential of
medicinal cannabis, both alongside and in comparison with regular
treatment, should be considered. Moreover, due to the nature of can-
nabinoids and their interaction with the ECS, it is crucial to identify
individual characteristics of those experiencing positive or negative ef-
fects and create more nuanced guidelines on the potential effectiveness
of cannabis and cannabinoids as medicine for mental health.
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