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Objective: Evidence is accumulating that components of theCannabis sativa plant
may have therapeutic potential in treating psychiatric disorders. Medicinal
cannabis (MC) products are legally available for prescription in Australia,
primarily through the Therapeutic Goods Administration (TGA) Special Access
Scheme B (SAS-B). Here we investigated recent prescribing practices for
psychiatric indications under SAS-B by Australian doctors.

Methods: The dataset, obtained from the TGA, included information on MC
applications made by doctors through the SAS-B process between 1st
November 2016 and 30th September 2022 inclusive. Details included the
primary conditions treated, patient demographics, prescriber location, product
type (e.g., oil, flower or capsule) and the general cannabinoid content of products.
The conditions treated were categorized according to the Diagnostic and
Statistical Manual of Mental Disorders, 5th edition, text revision (DSM-5-TR).
Trends in prescribing for conditions over time were analyzed via polynomial
regression, and relationships between categorical variables determined via
correspondence analyses.

Results: Approximately 300,000 SAS-B approvals to prescribe MC had been
issued in the time period under investigation. This included approvals for
38 different DSM-5-TR defined psychiatric conditions (33.9% of total
approvals). The majority of approvals were for anxiety disorders (66.7% of
psychiatry-related prescribing), sleep-wake disorders (18.2%), trauma- and
stressor-related disorders (5.8%), and neurodevelopmental disorders (4.4%). Oil
products were most prescribed (53.0%), followed by flower (31.2%) and other
inhaled products (12.4%). CBD-dominant products comprised around 20% of total
prescribing and were particularly prevalent in the treatment of autism spectrum
disorder. The largest proportion of approvals was for patients aged 25–39 years
(46.2% of approvals). Recent dramatic increases in prescribing for attention deficit
hyperactivity disorder were identified.

Conclusion: A significant proportion of MC prescribing in Australia is for
psychiatry-related indications. This prescribing often appears somewhat
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“experimental”, given it involves conditions (e.g., ADHD, depression) for which
definitive clinical evidence of MC efficacy is lacking. The high prevalence of THC-
containing products being prescribed is of possible concern given the psychiatric
problems associated with this drug. Evidence-based clinical guidance around the
use of MC products in psychiatry is lacking and would clearly be of benefit to
prescribers.

KEYWORDS

medicinal cannabis, Australia, psychiatry, anxiety disorders, prescribing, medicinal
cannabis use

Introduction

Cannabis is a drug that has had a somewhat troubled
relationship with psychiatry. The classic writings of Moreau de
Tours described how hashish can precipitate an acute psychotic state
(Abel, 2005), and numerous subsequent studies have probed the
complex relationship between chronic cannabis use and
schizophrenia (Arseneault et al., 2002; D’Souza et al., 2022; Hill,
2015; National Academies of Sciences, 2017; Pasman et al., 2018).
Recent analyses suggest that high frequency use of more potent
cannabis may be a risk factor for schizophrenia, although the debate
continues (Colizzi et al., 2020; D’Souza et al., 2022; Di Forti et al.,
2019). A modest non-causal association between cannabis use and
depression is also widely proposed (Gorfinkel et al., 2020; Hodgson
et al., 2020; Onaemo et al., 2021). Delayed initiation of cannabis use
by adolescents most likely benefits their mental health, although
claims of cannabis use causing irreversible adolescent brain damage
have been largely debunked, though some uncertainty remains
(DeLisi, 2008; Weiland et al., 2015; Fischer et al., 2022).

Sitting somewhat uncomfortably against this backdrop is the
growing access to cannabis for medicinal purposes across many
jurisdictions. Medicinal cannabis (MC) in Australia became legally
available to prescribe in November 2016, enabling patient access to
quality standardized medicinal cannabis products, even though they
fall outside the “Australian Register of Therapeutic Goods”. Access is
regulated by the Therapeutic Goods Administration (TGA), with the
main access mechanism known as the Special Access Scheme B
(SAS-B), whereby healthcare practitioners apply to the TGA to
prescribe a specific type of product to an individual patient with a
specific indication (reviewed in MacPhail et al., 2022).

Patient access to medical cannabis in Australia was initially very
slow (MacPhail et al., 2022), due to a cumbersome application
processes and high cost of products on offer (Lintzeris et al.,
2022). An additional problem was that medical professionals felt
relatively uneducated about medicinal cannabis products, regulatory
frameworks, and therapeutic value despite ever-increasing patient
interest (Karanges et al., 2018; Benson et al., 2020; Bawa et al., 2022).
The past 2 years, however, has seen a dramatic rise in prescribing
due to streamlined application processes, improved doctor
education and a rise in cannabis-access clinics that specialize in
MC prescribing (Karanges et al., 2018; Benson et al., 2020; Bawa
et al., 2022). Accordingly, at the time of writing, the TGA has now
issued more than 360,000 approvals for medicinal cannabis access in
Australia through the SAS-B scheme. An increasing number of
prescriptions are also now being made under the “Authorised
Prescriber” scheme which provides a blanket approval for a

healthcare practitioner to prescribe products to patients with a
specific indication (Therapeutic Goods Administration, 2022a).

There are now more than 360 distinct medicinal cannabis
products currently accessible to patients involving many different
formulations, routes of administration, and cannabinoid profiles
(Therapeutic Goods Administration, 2022b). The majority are oral
formulations (oils, sprays, capsules) although there has been a recent
surge in the use of plant cannabis products (also known as “flower”
or “flos”) (MacPhail et al., 2022). The TGA identifies five different
categories of product according to their Δ9-tetrahydrocannabinol
(THC) and cannabidiol (CBD) content, with around one third of
available products primarily containing CBD (Therapeutic Goods
Administration, 2022b).

The optimal clinical use of different products and cannabinoid
profiles across different conditions is still uncertain. Recent analyses
lend some support to the use of THC in treating chronic pain,
multiple sclerosis spasticity, anorexia/cachexia and Tourette
syndrome (National Academies of Sciences, 2017; Therapeutic
Goods Administration, 2019) while evidence supports CBD
efficacy in the treatment of epilepsy (Devinsky et al., 2017;
Devinsky et al., 2018). CBD may attenuate some of the
intoxicating and other adverse psychological effects of THC,
although the evidence for this is mixed (Arkell et al., 2019;
Freeman et al., 2019; Englund et al., 2022; Hutten et al., 2022;
Zamarripa et al., 2023).

CBD has generated some excitement in neurology and
psychiatry with the proprietary oil-based CBD formulation
“Epidyolex” now an FDA- and TGA-approved medicine for
the treatment of specific intractable childhood epilepsies (Pauli
et al., 2020). With antiepileptic drugs often successfully co-opted
as psychiatric medications, it is perhaps not surprising to learn
that CBD given either alone (Leweke et al., 2012) or as an adjunct
to standard antipsychotic therapy (McGuire et al., 2018) shows
some promise in the treatment of psychosis. Observational
studies of patients, as well as open-label trials and small
randomized-controlled trials (RCTs), indicate additional
promise for CBD in the treatment of anxiety disorders
(Masataka, 2019; Appiah-Kusi et al., 2020; Gulbransen et al.,
2020; Berger, Amminger, et al., 2022). Preclinical evidence has
suggested that CBD may curb addictions, with notable effects in
animal models of methamphetamine and alcohol self-
administration (Hay et al., 2018; Turna et al., 2019). These
effects are currently being translated into clinical trials (e.g.,
NCT03248167, NCT03252756), with some recent findings
suggesting beneficial utility in related substance abuse -
cannabis-use disorder (Freeman et al., 2020).
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Overall, despite some promise, the conclusions of recent
systematic reviews are cautious around the use of cannabis-based
medicines in psychiatric disorders citing the poor quality and patchy
outcomes underpinning current evidence (Black et al., 2019;
Bonaccorso et al., 2019; Hoch et al., 2019; Bahji et al., 2020;
Botsford et al., 2020; Khan et al., 2020; Sarris et al., 2020; Kloiber
et al., 2021; Stanciu et al., 2021). Establishing the therapeutic
potential of cannabis-based medicines in psychiatry, therefore,
remains a work in progress.

With this in mind, the current study involved analysis of the
recent patterns of prescribing medicinal cannabis within Australia as
it pertains to psychiatry-related conditions. Through information
available through the TGA on SAS-B approvals, we examined the
extent to which these products are being accessed via current
schemes for psychiatry-related conditions, and relevant patient
demographics and product characteristics.

Materials and methods

TGA approvals dataset

Anonymous de-identified data were obtained from the TGA
through a Freedom of Information (FOI) request, informed by
previous datasets (FOI 2013, 2250, 2274, 2370, 2419, 3653). Data
were released from the TGA on 18th November 2022, and
provided information around all SAS-B applications submitted
by clinicians between 1st January 2016 and 30th September 2022
(n = 297,409). Applications “awaiting decision”, “cancelled/
withdrawn”, or “rejected” were not included in the analyses
(n = 4,662) or those with applications dated prior to
November 2016 (n = 13).

Data preparation

Data were received in a Microsoft Excel file. As in our
previous analysis of SAS-B prescribing trends (MacPhail
et al., 2022), the indication noted by clinicians in their SAS-B
applications were not systematic and so required recoding.
Indications were first coded according to the International
Statistical Classification of Diseases and Related Health
Problems 10th Revision (ICD-10; WHO, version
2019—English). Where required, ambiguous indications were
assigned the nearest possible indication. They were then further
categorized according to the Diagnostic and Statistical Manual
of Mental Disorders, 5th edition, Text Revision (DSM-5-TR),
and verified by two independent practicing psychiatrists
(Supplementary Table S1).

Products were grouped into 11 types (capsules, extracts, crystal,
flower, inhaled, lozenge, oil, spray, tablet, topical, wafer;
Supplementary Table S2). The dataset contained little
information that would allow an accurate analysis of the dose
and/or specific medicinal cannabis product being used other than
whether the product fell within Schedule 4 (≥98% CBD of total
cannabinoid content) or Schedule 8 (containing ≥2% THC of total
cannabinoid content) as specified by the Standard for the Uniform
Scheduling of Medicines and Poisons (SUSMP). Prescriber specialty

was not clear in the dataset: prior to November 2021 prescribers
could volunteer their specialty as part of the application process but
were not obliged to do so.

Data on patient ages were collected and were grouped for the
analysis according to stratifications from the Australian Bureau
of Statistics, with an additional separation of ages 10–24 to
distinguish those below 18 years of age. Population data were
also obtained from this source (Australian Bureau of Statistics,
2022).

Statistical analysis

Data were analyzed with general descriptive analyses and, where
described, best fit using non-linear regression models and
correspondence analyses, as previously reported (MacPhail et al.,
2022). Prior to non-linear regression analyses, data were processed
using “tidyverse” (Wickham et al., 2019), “padr” (Thoen, 2020) and
“dplyr” (Wickham et al., 2021) packages. Non-linear regressions
were performed using “MASS” (Venables & Ripley, 2002), plotted
with “ggplot” (Wickham, 2016), “cowplot” (Wilke, 2020) and
“ggpubr” (Kassambara, 2020). Appropriate error distribution for
each regression fit (i.e., Poisson or Negative binomial) was
determined via Residuals plots and Pearson’s dispersion test. Fits
of 1st, 2nd, 3rd, and 4th-degree polynomials were assessed via
stepwise comparison of the Corrected Akaike Information
Criterion (AICc) using “MuMIn” (Bartoń, 2020). Δm was
calculated between models, excluding models with Δm >2 as
having substantially less support (Burnham & Anderson, 2002).
To estimate the goodness of fit, R2 was calculated for each of the
best-fitted regressions by the equation: 1—deviance/residual
deviance, and classified according to Moore and Kirkland (2013).
Averages are listed as means ± standard error unless otherwise
specified.

Associations between variables were investigated by
constructing a contingency table and performing a
correspondence analysis using the “Factoshiny” package
(Vaissie et al., 2021). Statistics that deviated from the
expected values of independence were reported in the text.
Chi-squared tests were used on nominal variables through
the package “stats” (R Core Team, 2022), and asymptotic
linear-by-linear association tests were used on ordinal
variables (i.e., age groups) through the package “coin”
(Hothorn et al., 2006). This analysis is used to provide
insight into overall differentiation of variables (distance from
origin), similarity between variables of the same type (e.g.,
between two different product types; proximity), and
association between variables of different types (e.g., between
an indication and product; angle between the vectors
connecting variables to the origin).

Results

Overall trends

The TGA approved 297,409 SAS-B applications for medicinal
cannabis between November 2019 and September 2022 (Table 1).
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TABLE 1 Overview of SAS-B approvals for psychiatric and non-DSM indications by sex and age.

Sexa Age

Total (%b) Female
(%c)

Male (%c) 0–9
(%d)

10–17
(%d)

18–24
(%d)

25–39
(%d)

40–54
(%d)

55–74
(%d)

>74 (%d)

Non-DSM 196,743 (66.2) 88,828 (45.1) 107,336 (54.6) 733 (0.4) 924 (0.5) 6,501 (3.3) 49,200 (25.0) 57,942 (29.5) 58,537 (29.8) 22,896 (11.6)

Anxiety Disorders 67,133 (22.6) 23,911 (35.6) 42,964 (64) 165 (0.2) 741 (1.1) 8,123 (12.1) 33,116 (49.3) 17,063 (25.4) 6,782 (10.1) 1,141 (1.7)

Anxiety 67,095 (22.6) 23,894 (35.6) 42,943 (64.0) 165 (0.2) 741 (1.1) 8,117 (12.1) 33,101 (49.3) 17,051 (25.4) 6,778 (10.1) 1,140 (1.7)

GAD 19 (0.0) 10 (52.6) 9 (47.4) 0 (0) 0 (0) 3 (15.8) 6 (31.6) 6 (31.6) 4 (21.1) 0 (0)

Panic disorder 10 (0.0) 5 (50.0) 5 (50.0) 0 (0) 0 (0) 2 (20.0) 4 (40.0) 3 (30.0) 0 (0) 1 (10.0)

SAD 9 (0.0) 2 (22.2) 7 (77.8) 0 (0) 0 (0) 1 (11.1) 5 (55.6) 3 (33.3) 0 (0) 0 (0)

Sleep-Wake Disorders 18,321 (6.2) 5,905 (32.2) 12,379 (67.6) 27 (0.1) 86 (0.5) 1,528 (8.3) 7,429 (40.5) 5,481 (29.9) 3,275 (17.9) 491 (2.7)

Sleep disorder 11,202 (3.8) 3,495 (31.2) 7,698 (68.7) 14 (0.1) 47 (0.4) 1,031 (9.2) 4,814 (43.0) 3,263 (29.1) 1,790 (16.0) 240 (2.1)

Insomnia 6,877 (2.3) 2,308 (33.6) 4,544 (66.1) 13 (0.2) 37 (0.5) 491 (7.1) 2,591 (37.7) 2,166 (31.5) 1,365 (19.8) 213 (3.1)

RLS 239 (0.1) 101 (42.3) 135 (56.5) 0 (0) 2 (0.8) 6 (2.5) 23 (9.6) 51 (21.3) 119 (49.8) 38 (15.9)

Narcolepsy 1 (0.0) 1 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (100) 0 (0)

Hypersomnia 1 (0.0) 0 (0) 1 (100) 0 (0) 0 (0) 0 (0) 1 (100) 0 (0) 0 (0) 0 (0)

Parasomnia 1 (0.0) 0 (0) 1 (100) 0 (0) 0 (0) 0 (0) 0 (0) 1 (100) 0 (0) 0 (0)

Trauma- and Stressor-Related Disorders

PTSD 5,799 (1.9) 2,216 (38.2) 3,546 (61.1) 0 (0) 18 (0.3) 419 (7.2) 2,372 (40.9) 2,141 (36.9) 799 (13.8) 50 (0.9)

Neurodevelopmental
Disorders

4,450 (1.5) 961 (21.6) 3,455 (77.6) 550 (12.4) 1,138 (25.6) 807 (18.1) 1,550 (34.8) 330 (7.4) 67 (1.5) 7 (0.2)

ASD 2,206 (0.7) 522 (23.7) 1,667 (75.6) 480 (21.8) 931 (42.2) 389 (17.6) 330 (15.0) 62 (2.8) 13 (0.6) 1 (0.0)

ADHD 2,078 (0.7) 392 (18.9) 1,672 (80.5) 66 (3.2) 169 (8.1) 384 (18.5) 1,170 (56.3) 247 (11.9) 38 (1.8) 3 (0.1)

Tourette’s
syndrome

163 (0.1) 47 (28.8) 113 (69.3) 1 (0.6) 38 (23.3) 34 (20.9) 50 (30.7) 21 (12.9) 16 (9.8) 3 (1.8)

Intellectual
impairment

3 (0.0) 0 (0) 3 (100) 3 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Depressive Disorders 4,003 (1.3) 1,353 (33.8) 2,639 (65.9) 4 (0.1) 20 (0.5) 483 (12.1) 1,785 (44.6) 1,121 (28) 529 (13.2) 59 (1.5)

Depression 3,247 (1.1) 1,103 (34) 2,134 (65.7) 0 (0) 17 (0.5) 390 (12) 1,474 (45.4) 884 (27.2) 429 (13.2) 51 (1.6)

Mood disorder 736 (0.2) 243 (33) 492 (66.8) 4 (0.5) 3 (0.4) 90 (12.2) 307 (41.7) 230 (31.3) 94 (12.8) 8 (1.1)

Major depression 15 (0.0) 2 (13.3) 13 (86.7) 0 (0) 0 (0) 1 (6.7) 2 (13.3) 6 (40.0) 6 (40.0) 0 (0)

PDD 5 (0.0) 5 (100) 0 (0) 0 (0) 0 (0) 2 (40.0) 2 (40.0) 1 (20.0) 0 (0) 0 (0)

Neurocognitive
Disorders

428 (0.1) 252 (58.9) 176 (41.1) 0 (0) 1 (0.2) 4 (0.9) 10 (2.3) 26 (6.1) 112 (26.2) 275 (64.3)

Alzheimer’s disease 272 (0.1) 166 (61.0) 106 (39.0) 0 (0) 0 (0) 3 (1.1) 9 (3.3) 8 (2.9) 69 (25.4) 183 (67.3)

Unspecified
dementia

132 (0.0) 75 (56.8) 57 (43.2) 0 (0) 1 (0.8) 1 (0.8) 0 (0) 4 (3.0) 36 (27.3) 90 (68.2)

Huntington chorea 22 (0) 9 (40.9) 13 (59.1) 0 (0) 0 (0) 0 (0) 1 (4.5) 14 (63.6) 6 (27.3) 1 (4.5)

Memory loss 1 (0) 1 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (100) 0 (0)

Cognitive decline 1 (0) 1 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (100)

Bipolar and Related Disorders

Bipolar disorder 212 (0.1) 83 (39.2) 127 (59.9) 0 (0) 1 (0) 17 (8) 98 (46) 79 (37) 17 (8) 0 (0)

Disruptive, Impulse-
Control, and Conduct
Disorders

155 (0.1) 53 (34.2) 100 (64.5) 13 (8.0) 34 (22.0) 23 (15.0) 36 (23.0) 14 (9.0) 14 (9.0) 21 (14.0)

Behavior disorder 131 (0.0) 45 (34.4) 84 (64.1) 12 (9.0) 30 (23.0) 23 (18.0) 34 (26.0) 12 (9.0) 10 (8.0) 10 (8.0)

(Continued on following page)
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Psychiatric indications represented 33.9% (n = 100,666) of total
approvals and included two out of the top three indications in the
dataset [pain, n = 164,055 (55.2% of total prescribing); anxiety, n =
67,095 (22.6%); and sleep disorders, n = 11,202 (3.8%)].

Approvals for psychiatric indications covered thirteen
general DSM-5-TR categories: anxiety disorders (n = 67,133;
22.6% of total prescribing); sleep-wake disorders (n = 18,321;
6.2%); trauma and stressor-related disorders (n = 5,799; 1.9%);
neurodevelopmental disorders (n = 4,450; 1.5%); depressive
disorders (n = 4,003; 1.3%); neurocognitive disorders (n = 428,
0.1%); bipolar and related disorders (n = 212; 0.1%); disruptive,
impulse-control, and conduct disorders (n = 155; 0.1%);
substance-related and addictive disorders (n = 126; <0.1%);
schizophrenia spectrum and other psychotic disorders (n = 31;
<0.1%); obsessive-compulsive and related disorders (n = 4;

<0.1%); somatic symptom and related disorders (n = 2;
<0.1%); and medication-induced movement disorders and
other adverse effects of medication (n = 2; <0.1%).

Within the thirteen general DSM-5-TR categories,
approvals for 38 specific psychiatric indications were
identified, 12 of which accrued more than 200 approvals
(Table 1).

Patient demographics

A larger proportion of approved applications for psychiatric
indications were for males (65.1%) compared to females (34.5%;
Table 1). A total of 381 applications (0.4%) that had no sex listed or
were indeterminant or intersex. Approvals for psychiatric indicationswere

TABLE 1 (Continued) Overview of SAS-B approvals for psychiatric and non-DSM indications by sex and age.

Sexa Age

Total (%b) Female
(%c)

Male (%c) 0–9
(%d)

10–17
(%d)

18–24
(%d)

25–39
(%d)

40–54
(%d)

55–74
(%d)

>74 (%d)

Aggressive behavior 13 (0.0) 5 (38.5) 8 (61.5) 1 (8.0) 4 (31.0) 0 (0) 0 (0) 0 (0) 3 (23.0) 5 (38.0)

Agitation 11 (0.0) 3 (27.3) 8 (72.7) 0 (0) 0 (0) 0 (0) 2 (18.0) 2 (18.0) 1 (9.0) 6 (55.0)

Substance-Related and
Addictive Disorders

126 (0.0) 20 (15.9) 106 (84.1) 0 (0) 0 (0) 21 (17.0) 63 (50.0) 26 (21.0) 16 (13.0) 0 (0)

Cannabis use
disorder

117 (0.0) 17 (14.5) 100 (85.5) 0 (0) 0 (0) 21 (18.0) 59 (50.0) 22 (19.0) 15 (13.0) 0 (0)

Unspecified
addiction

6 (0.0) 3 (50.0) 3 (50.0) 0 (0) 0 (0) 0 (0) 3 (50.0) 3 (50.0) 0 (0) 0 (0)

Alcohol dependence 2 (0.0) 0 (0) 2 (100) 0 (0) 0 (0) 0 (0) 1 (50.0) 1 (50.0) 0 (0) 0 (0)

Tobacco use
disorder

1 (0.0) 0 (0) 1 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (100) 0 (0)

Schizophrenia Spectrum and Other Psychotic Disorders

Schizophrenia 31 (0.0) 3 (9.7) 28 (90.3) 0 (0) 0 (0) 3 (10.0) 17 (55.0) 9 (29.0) 2 (6.0) 0 (0)

Obsessive-Compulsive and Related disorders

OCD 4 (0.0) 1 (25.0) 3 (75.0) 0 (0) 0 (0) 1 (25.0) 1 (25.0) 1 (25.0) 1 (25.0) 0 (0)

Somatic Symptom and
Related Disorders

2 (0.0) 2 (100) 0 (0) 0 (0) 0 (0) 0 (0) 1 (50.0) 1 (50.0) 0 (0) 0 (0)

Bruxism 1 (0.0) 1 (100) 0 (0) 0 (0) 0 (0) 0 (0) 1 (100) 0 (0) 0 (0) 0 (0)

Psychogenic
seizures

1 (0.0) 1 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (100) 0 (0) 0 (0)

Medication-Induced
Movement Disorders
and Other Adverse
Effects of Medication

2 (0.0) 1 (50.0) 1 (50.0) 0 (0) 0 (0) 0 (0) 0 (0) 2 (100) 0 (0) 0 (0)

Extrapyramidal
symptoms

1 (0.0) 0 (0) 1 (100) 0 (0) 0 (0) 0 (0) 0 (0) 1 (100) 0 (0) 0 (0)

Tardive dyskinesia 1 (0.0) 1 (100) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (100) 0 (0) 0 (0)

Total 297,409 (100) 123,589 (42.0) 172,860 (58.1) 1,492 (0.5) 2,963 (1.0) 17,930 (6.0) 95,678 (32.2) 84,236 (28.3) 70,151 (23.6) 24,940
(8.4)

aSex indeterminate/intersex/unspecified data not shown (n = 960 or 0.4%; 381 for psychiatric indications).
bPercentage of prescribing over all indications (including non-DSM, indications).
cPercentage of prescribing in each indication by sex.
dPercentage prescribing in each indication by age group (age unknown not shown, n = 19). ADHD: attention deficit hyperactivity disorder; ASD: autism spectrum disorder; GAD: generalized

anxiety disorder; OCD: Obsessive-compulsive disorder; PDD: premenstrual dysphoric disorder; PTSD: Post-traumatic stress disorder; RLS: restless legs syndrome; SAD: social anxiety disorder.
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TABLE 2 SAS-B approvals by product schedule and indication. The number of approvals by SUSMP Schedule (S4 or S8) showing percentage split between S4 and
S8 for each indication or indication group in brackets.

S4 (%) S8 (%)

Non-DSM 44,441 (22.6) 152,302 (77.4)

Anxiety Disorders 14,508 (21.6) 52,625 (78.4)

Anxiety 14,503 (21.6) 52,592 (78.4)

GAD 0 (0) 19 (100)

Panic Disorder 5 (50.0) 5 (50.0)

SAD 0 (0) 9 (100)

Sleep-Wake Disorders 2,630 (14.4) 15,691 (85.6)

Sleep disorder 1,610 (14.4) 9,592 (85.6)

Insomnia 923 (13.4) 5,954 (86.6)

RLS 95 (39.7) 144 (60.3)

Narcolepsy 0 (0) 1 (100)

Hypersomnia 1 (100) 0 (0)

Parasomnia 1 (100) 0 (0)

Trauma- and Stressor-Related Disorders

PTSD 874 (15.1) 4,925 (84.9)

Neurodevelopmental Disorders 1,620 (36.4) 2,830 (63.6)

ASD 1,243 (56.3) 963 (43.7)

ADHD 330 (15.9) 1,748 (84.1)

Tourette’s syndrome 44 (27.0) 119 (73.0)

Intellectual impairment 3 (100) 0 (0)

Depressive Disorders 509 (12.7) 3,494 (87.3)

Depression 447 (13.8) 2,800 (86.2)

Mood disorder 58 (7.9) 678 (92.1)

Major depression 0 (0) 15 (100)

PDD 4 (80.0) 1 (20)

Neurocognitive Disorders 119 (27.8) 309 (72.2)

Alzheimer’s disease 83 (30.5) 189 (69.5)

Unspecified dementia 36 (27.3) 96 (72.7)

Huntington chorea 0 (0) 22 (100)

Memory loss 0 (0) 1 (100)

Cognitive decline 0 (0) 1 (100)

Bipolar and Related Disorders

Bipolar disorder 35 (16.5) 177 (83.5)

Disruptive, Impulse-Control, and Conduct Disorders 59 (38.1) 96 (61.9)

Behavior disorder 56 (42.7) 75 (57.3)

Aggressive behavior 0 (0) 13 (100)

Agitation 3 (27.3) 8 (72.7)

(Continued on following page)
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TABLE 2 (Continued) SAS-B approvals by product schedule and indication. The number of approvals by SUSMP Schedule (S4 or S8) showing percentage split
between S4 and S8 for each indication or indication group in brackets.

S4 (%) S8 (%)

Substance-Related and Addictive Disorders 8 (6.3) 118 (93.7)

Cannabis use disorder 7 (6.0) 110 (94.0)

Unspecified addiction 1 (16.7) 5 (83.3)

Alcohol dependence 0 (0) 2 (100)

Tobacco use disorder 0 (0) 1 (100)

Schizophrenia Spectrum and Other Psychotic Disorders

Schizophrenia 22 (71.0) 9 (29.0)

Obsessive-Compulsive and Related disorders

Obsessive-compulsive disorder 1 (25.0) 3 (75.0)

Somatic Symptom and Related Disorders 1 (50.0) 1 (50.0)

Bruxism 1 (100) 0 (0)

Psychogenic seizures 0 (0) 1 (100)

Medication-Induced Movement Disorders and Other Adverse Effects of Medication 1 (50.0) 1 (50.0)

Extrapyramidal symptoms 0 (0) 1 (100)

Tardive dyskinesia 1 (100) 0 (0)

Total 64,828 (21.8) 232,581 (78.2)

FIGURE 1
Associations between age, product schedule and type, and indication. Correspondence analyses between age and indication (A), indication and
product schedule and type (B), and age and product schedule and type (C). Deviation from independence described by the dimensions on each axis (Dim
1 and Dim 2), with the scaled contribution to the overall variance depicted by the inertia*1,000 (red to blue color gradient). See Supplementary Table S6
for related statistics.
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primarily for younger patients, with approvals for patients <40 years
representing 60.4% of total approvals. The largest proportion of approvals
was for patients 25–39 years (46.2% of total psychiatry-related approvals).
When normalized by overall population, this group also had the largest
per capita prescribing for psychiatric indications (851 approvals per
100,000; Supplementary Table S3). By contrast, this age group
represented only 25.0% of the total for non-psychiatric approvals.
Prescribing for 25–39 year olds also represented the largest proportion
of prescribing across different psychiatric categories, with a few exceptions
(neurocognitive disorders; obsessive-compulsive and related disorders;
and medication-induced movement disorders). Age was unknown for
nine approvals for psychiatric indications.

Prescriber location

Queensland had the largest proportion of prescribing for psychiatric
indications (54.9%), whichwas disproportionate to the population in this
state (1,071 approvals per 100,000; Supplementary Table S4). Prescribing
in the Northern Territory and South Australia were the lowest per capita
(27 approvals per 100,000).

Products prescribed and cannabinoid
content

The type of products being prescribed varied across psychiatric
indications (Supplementary Table S5). The top three product types were
oil (n = 53,347; 53.0%), flower (n = 31,518; 31.3%), and unspecified
inhaled products (“inhaled”; n = 12,532; 12.4%). This varied greatly by
indication: for example, 93.2% of prescribing for neurocognitive
disorders was for oil products, while 44.8% of prescribing for
depressive disorders was for flower products.

A greater proportion of prescribed products were S8 (>2% THC
content; 79.7% of total) than S4 (>98% CBD content; 20.3% of total;
Table 2). This proportion varied by psychiatric indication; for example,
S4 products were more commonly used for disruptive, impulse-control,
and conduct disorders (38.1%), neurodevelopmental disorders (36.4%),
and neurocognitive disorders (27.8%). On the other hand, S4 approvals
for depressive disorders were only 12.7% of the total, while sleep-wake-
disorders had only 14.4% of approvals as S4.

Associations between patient profiles,
indication, and products

Associations between indication, product type, and age group were
investigated for psychiatric indications with >200 approvals. The
contribution to variance (CoV) on each dimension and expected
variances for all analyses are included in Supplementary Table S6.

There was a clear association between age group and indication
(Z = −26.815, p < 0.001) (Figure 1A). Distinct conditions were ASD
(CoV Dim 1 = 94.76%, inertia*1,000 = 325.731) and AD (CoV Dim
2 = 88.37%; inertia*1,000 = 62.71). AD corresponded to patients
aged >74 (CoV Dim 2 = 90.56%; inertia*1,000 = 64.582), and ASD
was associated with ages 0–9 (CoV Dim 1 = 39.72%; inertia*1,000 =
136.794) and 10–17 (CoVDim 1 = 55.79%; inertia*1,000 = 191.633).

Similarly, there was an association between the condition treated
and selected product format and schedule (e.g., S8 flower; χ2119 =
3,719.300, p < 0.001) (Figure 1B). Patients with ASD displayed the
most distinct product preference (CoV Dim 1 = 75.583%,
inertia*1,000 = 33.406), and was associated with S4 oil (CoV Dim
1 = 47.339%; inertia*1,000 = 19.026), S4 tablet (CoV Dim 1 = 7.495%;
inertia*1,000 = 3.317), and S4 topical preparations (CoV Dim 1 =
13.826%; inertia*1,000 = 6.766). S8 flower products also represented a
distinct product choice (CoVDim 2 = 45.518%; inertia*1,000 = 11.389),

FIGURE 2
Number of SAS-B approvals per month for psychiatric indications from November 2016 to September 2022 (n = 100,666). The solid line represents
the best fit, with shading depicting standard error of the mean (SEM).
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which was associated with mood disorders (CoV Dim 2: 65.62%,
inertia*1,000 = 6.575), amongst others. S8 inhaled formulations
(CoV Dim 2 = 33.781%; inertia*1,000 = 6.493) were most associated
with approvals for sleep disorders (CoV Dim 2 = 58.867%;
inertia*1,000 = 8.561) and insomnia (CoV Dim 2 = 19.019%;
inertia*1,000 = 4.609). A large proportion of approvals were for
patients with anxiety, which represented the average profile across
all product choices, as indicated by the proximity to the origin
(coordinate for Dim 1 = 0.032 and Dim 2 = −0.006), as well as
S8 capsules (Dim 1 = −0.006, Dim 2 = −0.020).

Product preference was also investigated in relation to patients’ age
group, in which there was a clear association (Z = −10.889, p < 0.001)
(Figure 1C). Almost all age groups had distinct product preferences (see
Supplementary Table S6C). S4 oil and S8 flower represented the most
distinct subgroups (CoV Dim 1 = 43.184%, inertia*1,000 = 33.748; and
CoV Dim 1 = 28.237%, inertia*1,000 = 22.387, respectively). S4 oil was

most associated with ages 0–9 (CoV Dim 2 = 19.133%, inertia*1,000 =
15.634) and 10–17 (CoV Dim 1 = 36.494%, inertia*1,000 = 31.445), as
was S4 topical (CoV Dim 2 = 26.038%, inertia*1,000 = 7.769). S8 flower
was associated with patient ages 25–39 (CoV Dim 1 = 15.922%,
inertia*1,000 = 12.69), as was S8 inhaled (CoV Dim 1 = 12.861%,
inertia*1,000 = 10.496). The product choice of S8 oil (CoV Dim 2 =
30.974%, inertia*1,000 = 6.315) was more commonly selected for older
age groups, particularly patients aged 55–74 (CoV Dim 2 = 26.312%,
inertia*1,000 = 14.93) and >74 (CoV Dim 2 = 18.912%, inertia*1,000 =
12.169).

Trends over time

Prescribing for psychiatric conditions has grown rapidly from
November 2019, as is the case for all SAS-B prescribing (MacPhail

FIGURE 3
Approvals per month in psychiatric indication categories with >100 approvals followed different patterns of prescribing growth. Approvals over time
for anxiety disorders [(A), n = 67,133]; sleep wake disorders [(B), n = 18,321], trauma- and stressor-related disorders [(C), n = 5,799] neurodevelopmental
disorders [(D), n = 4,450]; depressive disorders [(E), n = 4,003]; neurocognitive disorders [(F), n = 428]; bipolar and related disorders [(G), n = 212];
disruptive, impulse-control, and conduct disorders [(H), n = 155]; and substance-related and addictive disorders [(I), n = 126]. Solid lines represent
the best fit, with shading depicting standard error of the mean (SEM).
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et al., 2022). However, growth seems to be slowing or decreasing as
of approximately November 2021 (2nd degree polynomial, R2 =
0.988, Δm = 17,133.400; Figure 2).

Trends over time are not uniform across all psychiatric
indications. Prescribing for neurodevelopmental disorders (3rd

degree polynomial, R2 = 0.975, Δm = 30.228); depressive
disorders (2nd degree polynomial, R2 = 0.973, Δm = 19.527);
bipolar and related disorders (1st degree polynomial, R2 = 0.873);
disruptive and related disorders (3rd degree polynomial, R2 =
0.728, Δm = 9.483); and substance-and related addictive

disorders (1st degree polynomial, R2 = 0.862) have shown
dramatic increases in approvals (Figure 3). At the individual
indication level (>100 approvals), prescribing also continues to
increase for sleep disorders (2nd degree polynomial, R2 = 0.726,
Δm = 5.805), PTSD (3rd degree polynomial, R2 = 0.972, Δm =
4.642), ADHD (2nd degree polynomial, R2 = 0.966, Δm = 19.397),
mood disorder (3rd degree polynomial, R2 = 0.893, Δm = 39.410),
bipolar disorder (1st degree polynomial, R2 = 0.873), and
behavior disorder (3rd degree polynomial, R2 = 0.730, Δm =
6.371; Figure 4).

FIGURE 4
Approvals per month in psychiatric indications with >100 approvals. Approvals over time for anxiety [(A), n = 67,095]; sleep disorder [(B), n = 11,202)],
insomnia [(C), n = 6,877); post-traumatic stress disorder [PTSD; (D), n = 5,799]; depression [(E), n = 3,247]; autism spectrum disorder [ASD; (F), n = 2,206];
attention deficit hyperactivity disorder [ADHD; (G), n = 2,078]; mood disorder [(H), n = 736]; Alzheimer’s disease [(I), n = 272]; restless leg syndrome [RLS;
(J), n = 239]; bipolar disorder [(K), n = 212]; Tourette’s syndrome [(L), n = 163]; unspecified dementia [(M), n = 132]; behavior disorder [(N), n = 131];
cannabis use disorder [(O), n = 117]. Solid lines represent the best fit, with shading depicting standard error of the mean (SEM).
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Monthly numbers of SAS-B approvals for psychiatric
indications in males grew significantly, but seems to be recently
decreasing (2nd degree polynomial, R2 = 0.986, Δm = 12,106.310;
Figure 5A), while the rate of growth for females was less compared to
males (3rd degree polynomial, R2 = 0.989, Δm = 3.970). The
proportion of prescribing for males has changed little over time
following the initial prescription increase in November 2019
(Figure 5B).

The prescribing rate for patients aged 25–39 has grown sharply
from November 2019, far outpacing any other group (4th degree
polynomial, R2 = 0.988, Δm = 12.218; Figure 5C). Unsurprisingly,
the proportion of approvals made up by this age group has increased
over time, while the proportion of patients aged 55–74 and >74 has
decreased (Figure 5D).

Prescribing of Schedule 4 products for psychiatric indications has
grown slowly over time (3rd degree polynomial, R2 = 0.979, Δm =
29.083; Figure 6A) compared with S8 (2nd degree polynomial, R2 =
0.987, Δm = 14,260.970). Likewise, the proportion of S8 products
approved for psychiatric indications has grown over time, though
appears fairly uniform within the last few months (Figure 6B).

Approvals for oil products have rapidly increased over time,
though has reduced in rate since the peak around September 2021
(2nd degree polynomial, R2 = 0.984, Δm = 9,691.022; Figure 6C).
Approvals for flower products followed a similar, but delayed trend,
with peak around May 2022 (3rd degree polynomial, R2 = 0.991,
Δm = 10,422). Overall, the proportion of approvals for flower
products has increased in recent years, and is now approaching
that of oil products (Figure 6D).

Discussion

The prescribing of unregistered medicinal cannabis products is a
relatively new development in Australia that appears to have strong
community support (Australian Institute of Health and Welfare,
2020) and attracts significant patient curiosity (Karanges et al.,
2018). The current study shows that prescribing medicinal
cannabis for psychiatric indications has gained significant
momentum after a slow start. Although the general profile of
patients with approvals for psychiatric indications is similar in

FIGURE 5
Patients receiving medicinal cannabis for psychiatric indications are predominantly younger and male. Trends in patient sex (A,B) and age (C,D).
Approval trends over time showing a recent decrease in the rate of approvals for males (A), but continued growth in young patients, particularly aged
25–39 (C). The proportion of these changes is also shown (B,D), and suggests that while the number ofmale prescriptionsmay be decreasing, the relative
proportion of prescribing remains relatively consistent. The lines of best fit in panels (A,B) are shown by the solid line with shaded area showing
standard error of the mean. The gap in panels (B,D) indicates no applications submitted during this period.
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some ways to the overall SAS-B dataset (predominantly male
patients obtaining S8 products; MacPhail et al., 2022), this
analysis reveals several important distinctions and recent trends
that were not previously captured. The majority of patients who
have SAS-B approval for psychiatric indications are younger, and are
more likely to obtain flower products. The proportion of SAS-B
approvals for males is greater for psychiatric conditions than for
non-psychiatric indications. This pattern does not seem to match
with proportional estimates of mental health conditions in Australia
(Australian Institute of Health and Welfare, 2022), though does
align with overall cannabis usage patterns (Australian Institute of
Health and Welfare, 2020). Approvals for several psychiatric
indication groups, including developmental disorders and
depressive disorders, have increased substantially in recent times.
The minimal number of approvals for the major psychiatric
indications of schizophrenia, bipolar disorder, and obsessive-
compulsive disorders (Australian Institute of Health and Welfare,
2022) was also particularly notable.

As outlined in recent systematic reviews and meta-analyses,
the quality of evidence supporting the use of medicinal cannabis
in psychiatric indications is patchy (Black et al., 2019;
Bonaccorso et al., 2019; Hoch et al., 2019; Bahji et al., 2020;
Khan et al., 2020; Sarris et al., 2020; Kloiber et al., 2021; Stanciu

et al., 2021; Berger, Amminger, et al., 2022). Large RCTs with a
low risk of bias are few and far between, and most clinical
evidence has been gained from observational or retrospective
cohort studies, open-label pilot trials, or laboratory studies.
Such evidence often falls short of the standards that would be
required for the formal registration of a new pharmaceutical
entity by regulatory agencies (Black et al., 2019).

However, cannabis is not a novel pharmaceutical entity, having
been used for millennia for therapeutic purposes. To add
complexity, “medicinal cannabis” covers a diverse variety of
cannabinoids with varying routes of administration, doses, and
formulations. Recent systematic reviews, therefore, attempt to
synthesize data from trials involving multiple conditions treated
by diverse pharmaceutical and artisanal products. Consider, for
example, the difference between a patient vaporizing a high dose of
THC-containing cannabis flower to treat PTSD (a feasible option
under the current SAS-B scheme) and another patient orally
ingesting a moderate dose of a CBD-containing oil to treat
generalized anxiety (also feasible). Both are “medicinal cannabis
products” used for “anxiety” under the SAS-B, but their use, route of
administration, and psychoactive effects are dramatically different.
In this context, the available systematic reviews are an imperfect
guide to optimal prescribing of the currently available products.

FIGURE 6
Approvals for medicinal cannabis products for the treatment of psychiatric indications are largely THC-containing oil or flower products. Trends in
product schedule (A,B) and type (C,D). Approval trends over time showing continued growth of S8 access (A), which is reflected in the proportional access
(B). The rate of approvals for the top three product types (oil, flower, and inhaled) all appear to be decreasing (C). However, oil and flower at least seem to
have consistent proportional approvals (D). The lines of best fit in panels (A,B) are shown by the solid line with shaded area showing standard error of
the mean. The gap in panels (B,D) indicates no applications submitted during this period.
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Therefore, in contemplating whether the current prescribing of
medicinal cannabis products in Australia for psychiatric
conditions is rational and evidence-based, we must carefully
dissect and interpret the evidence base, noting the limitations.

Anxiety disorders

By far the largest number of psychiatry-related approvals in the
present study are for anxiety disorders. In some ways, this represents
an interesting ongoing experiment, given the limited current
evidence for the anxiolytic effects of cannabinoids. Two recent
systematic reviews and meta-analyses (Black et al., 2019; Stanciu
et al., 2021) concluded there may be some evidence supporting
efficacy for cannabinoids in treating anxiety, but that evidence was
of very low quality, with a third analysis showing no effect when
studies were corrected for publication bias (Bahji et al., 2020).

However, research in this space is rapidly evolving. An
observational study of patients receiving CBD prescriptions in
New Zealand for various conditions found a significant overall
reduction of anxiety and improved quality of life in those prescribed
CBD (dose range = 40–300 mg/day) for mental health conditions and
non-cancer pain (Gulbransen et al., 2020). Two recent open-label trials
have also reported significant effects: the first found a significant
reduction in anxiety and comorbid depressive symptoms with
200–800 mg/day CBD in patients aged 12–25 with refractory anxiety
(Berger, Li, et al., 2022), and the second showed positive effects in adults
(ages 22–64) with moderate to severe anxiety with a CBD sublingual
solution (dose range = 23–46 mg/day) (Dahlgren et al., 2022). These
complement previous experimental clinical studies showing anxiolytic
effects of CBD in healthy volunteers (Linares et al., 2019) and social
phobia patients (Bergamaschi et al., 2011; Crippa et al., 2011) and in
patients at high risk of developing psychosis (Appiah-Kusi et al., 2020).
It is hoped that future and current clinical trials can clarify optimal
dosing, products, and anxiety subtypes that might best benefit. The role
of expectancy effects with CBD administration should also be clarified: a
small study of adults undergoing an acute stress test showed the
importance of a priori beliefs about the anxiolytic properties of CBD
in determining outcomes (Spinella et al., 2021).

On the other hand, the widespread use of THC-containing
S8 products in treating anxiety (Table 2) gives some grounds for
concern, given that THC can reliably induce anxiety and paranoia in
higher doses (Martin-Santos et al., 2012; Freeman et al., 2015).
However, THC-induced anxiety may be obviated by the gradual up-
titration of doses in patients, and by using oral low-dose
formulations (also containing CBD) rather than smoking or
vaporizing herbal cannabis. Outcomes such as this may be
probed further in large registry studies currently underway in the
UK (Project Twenty21) and Australia with patients being prescribed
medicinal cannabis, including those using it for treatment of anxiety
and PTSD (Drug Science, 2022; Sakal et al., 2022; Vickery et al.,
2022).

Trauma- and stressor-related disorders

Current evidence around the efficacy of cannabis and
cannabinoid pharmaceuticals in PTSD has been reviewed

recently in a focused fashion (Orsolini et al., 2019; Hindocha
et al., 2020; Forsythe & Boileau, 2021; Rehman et al., 2021;
Steardo et al., 2021; Sakal et al., 2022) and also included in the
larger systematic reviews of psychiatric conditions published in
the past 3 years (Black et al., 2019; Bonaccorso et al., 2019; Hoch
et al., 2019; Botsford et al., 2020; Khan et al., 2020; Sarris et al.,
2020; Kloiber et al., 2021; Stanciu et al., 2021). There are
conspicuously high levels of self-medication with cannabis in
patients with PTSD (Loflin et al., 2017), which is reported to
provide symptomatic relief, particularly with respect to sleep
and nightmares/flashbacks (Fraser, 2009; Passie et al., 2012);
however, some studies suggest detrimental effects of cannabis
use on PTSD symptom severity (Wilkinson et al., 2015). Studies
of the pharmaceutical THC analogue nabilone have shown
particular efficacy (Fraser, 2009; Cameron et al., 2014; Jetly
et al., 2015), and some studies of THC/THC-predominant
medicinal cannabis products have noted improved global
functioning in PTSD (Mashiah, 2012; Roitman et al., 2014).
The studies evaluating CBD only for PTSD symptom control are
currently restricted to positive case reports (Shannon & Opila-
Lehman, 2016; Elms et al., 2019), and a study on traumatic
memory recall using a single administration of CBD (300 mg)
showed little effect (Bolsoni et al., 2022). Again, we await larger
well-controlled studies to validate current prescribing practice
around CBD only products as well as those containing THC in
PTSD, which appear to be ongoing (Telch et al., 2022).

Insomnia and other sleep disorders

The existing evidence base supporting cannabinoids for the
treatment of insomnia is limited. Recent systematic reviews
(Suraev et al., 2020; Lavender et al., 2022) highlighted the
limited evidence supporting cannabinoids in treating clinician-
diagnosed insomnia disorder (as opposed to patient self-reported
insomnia, or “sleep problems”). Most published RCTs of
“insomnia” are often secondary to other conditions, such as
chronic pain, and are only conducted over acute timelines
(e.g., single dose to a maximum of 4 weeks), making
conclusions about the longevity of the self-reported effects of
cannabinoids uncertain. Current SAS-B prescribing for insomnia
is predominantly for THC-containing products (Table 2), which
arguably aligns with available evidence, although there are
exceptions. Two RCTs of nabilone in patients with sleep issues
secondary to chronic pain showed modest efficacy in improving
total sleep time and efficiency (Ware et al., 2010; Zalai, 2015).
However, one such study concluded that nabilone was not an
effective option as it concurrently increased sleep onset latency
(Zalai, 2015). A third RCT of THC observed a reduction in sleep
latency but only evaluated the effects of a single acute dose
(Cousens & DiMascio, 1973), while early results from another
trial with a single 200 mg CBD and 10 mg THC administration
suggested a decrease in total sleep time (Suraev et al., 2022).
Similarly, a study in healthy volunteers reported no effect of
THC alone on sleep parameters, and when combined with CBD
(in the form of nabiximols) actually increased wakefulness
(Nicholson et al., 2004). Finally, a recent RCT in adults with
chronic insomnia reported improvements over 2 weeks in
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subjective sleep quality, sleep-onset latency, total sleep time,
feeling of rest upon waking with nightly administration of used
ZTL-101 (containing 10 mg THC, 1 mg cannabinol, and 0.5 mg
CBD) (Walsh et al., 2021). The majority of support for THC
prescribing in sleep disorders (including insomnia) seems to be
from the community and patient self-report (Lintzeris et al.,
2022) as opposed to a robust clinical evidence base (with the
exception of one recent RCT), and this is reflected in the
recommendations of the American Academy of Sleep
Medicine (Ramar et al., 2018).

At present, there is no compelling rationale for prescribing CBD for
chronic refractory insomnia. Evidence for the use of CBD in insomnia is
limited to a retrospective case series (in patients with “poor sleep”)
(Shannon et al., 2019) and a single acute dose self-report RCT (Carlini &
Cunha, 1981), neither of which makes a strong case for long term CBD
efficacy to support prescribing. Again, it is anticipated that evidence
from these larger, longer duration studies will shed better light on the
therapeutic use of cannabinoids for insomnia and sleep disorders.

Neurodevelopmental disorders (ASD, ADHD)

Prescribing THC-containing products to children is
controversial in any setting. Prescribing for psychiatric
indications is particularly so, given the deleterious impacts of
chronic THC exposure on the developing brain and adult
behavioral phenotype that is routinely observed in animal
models (Quinn et al., 2008; Trezza et al., 2008). Our analysis
uncovers noteworthy prescribing of medicinal cannabis products
to <18-year-olds largely divided between anxiety disorders and
neurodevelopmental disorders (primarily ASD). While
prescribing CBD in specific pediatric epilepsies is now
evidence-based (Devinsky et al., 2017; Laux et al., 2019), the
evidence for cannabinoid efficacy in conditions such as anxiety,
ASD and ADHD is minimal. This is particularly true for
ADHD–a single RCT in adults that concluded no significant
effect of nabiximols treatment on cognitive performance and
only suggestive effects on secondary hyperactivity measures
(Cooper et al., 2017). There have been no studies evaluating
CBD-only preparations in ADHD cohorts, despite this
accounting for 15.9% of ADHD approvals under SAS-B (Table 2).

ASD attracts even more SAS-B prescribing than ADHD, yet
the current evidence base consists of only a single RCT
comparing a 20:1 CBD:THC whole extract, a purified isolate
product at the same CBD:THC ratio, and placebo, in patients
aged 5–21 years. Parent-reported measures of behavior did not
reveal a significant effect over 12 weeks of either treatment
compared with placebo, but clinical evaluation of disruptive
behavior was improved with the extract product (Aran et al.,
2021). Overall improvements in anxiety, sleep, and behavior
remain inconsistent across case series and observational
studies, with approximately one-third of children seemingly
responding well (Efron, 2021; Fletcher et al., 2021). However,
a significant caveat to these studies is their reliance on parental
reports, which is notoriously variable and/or prone to bias.
Notably, CBD-only prescribing accounts for 56.3% of ASD

approvals, yet there are no published studies of CBD-only
products in this patient cohort. Current CBD prescribing for
ASD may be more reflective of caution around the use of THC
products in children rather than being evidence-driven.

Schizophrenia, bipolar disorder and
depressive disorders

A major finding of the current study is the minimal SAS-B
approvals for the major psychiatric disorders of schizophrenia and
bipolar disorder. The prescribing for depression is rising
dramatically of late, though it still represents a small proportion
of the overall prescribing. Presumably, the uncertainty that
surrounds a causal association between cannabis use and
psychosis (Colizzi et al., 2020; D’Souza et al., 2022; Di Forti
et al., 2019; Hill, 2015; National Academies of Sciences, 2017;
Pasman et al., 2018) explains the high degree of caution in
prescribing medicinal cannabis products for schizophrenia and
bipolar disorder, although it does not necessarily account for the
limited S4 (CBD-dominant) prescribing (n = 22). A number of
moderate-quality RCTs, with well-sized patient cohorts, evaluating
CBD-only products for the treatment of schizophrenia have shown
positive outcomes (Leweke et al., 2012; Boggs et al., 2018; McGuire
et al., 2018). The limited approvals for schizophrenia highlight a
notable gap between the existing evidence base and prescribing
decisions. Similarly, the only published study involving CBD for
treating bipolar disorder produced equivocal findings and
concluded that CBD was ineffective in treating mania (Zuardi
et al., 2010), and yet 16.5% of approvals have been for CBD-
only-containing products. Psychiatric prescribing practices in
these disorders are interesting examples that highlight a potential
disconnect between current prescribing and awareness of the
current evidence base.

Finally, depression is a highly prevalent condition, with
recent figures that more than 10% of Australians are
prescribed antidepressant medications (Stephenson et al.,
2013; Brett et al., 2017). Medicinal cannabis prescribing for
depressive disorders is low relative to other psychiatric
indications, but is on the rise. This may reflect the lack of any
RCTs specifically focused on the treatment of depression with
cannabinoids (Scherma et al., 2020; Tibbo et al., 2021), as well as
documented positive associations between cannabis use and
depression, albeit with uncertainty of causal direction
(Horwood et al., 2012; Bahorik et al., 2017; Hodgson et al.,
2020). The available evidence for medicinal cannabis in
treating depression is of poor quality and is restricted to
several positive case reports involving dronabinol (Blaas,
2008) and other anecdotal observations of unregulated
cannabis use in patients with complex psychiatric histories
(Gruber et al., 1996). To date, SAS-B approvals for depressive
disorders are primarily S8 products (87.3%; Table 2). There is no
current evidence to support CBD-only prescribing for depression.

One alternative possible explanation for the low number of
approvals for depressive disorders could be the overlap with
comorbid chronic pain, which is highly prevalent in depressive
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populations. However, it would not be captured in the SAS-B data
(see MacPhail et al., 2022). Alternatively, the widespread use of
medicinal cannabis products for anxiety disorders may also be
inadvertently benefitting depression, which shows high co-
morbidity with anxiety.

The growing use of medicinal cannabis can be seen as part of
a broader movement within psychiatry toward use of
unconventional therapies, or rather the return to some of the
older options (including cannabis) ruled too radical in recent
times, including a range of traditional “recreational” drugs,
being accepted into clinical practice (Nutt, 2019). Examples
include the use of ketamine and psilocybin for depression
(Thomas et al., 2017; Rosenblat et al., 2019; Carhart-Harris
et al., 2021; Goodwin et al., 2022) and MDMA for PTSD
(Mitchell et al., 2021). This is perhaps a response to the
obstinately dry pipeline of novel psychiatric medications
from traditional pharmaceutical routes, and the ongoing use
of traditional prescription psychotropics that are often older
than the prescriber and the patient.

This is not to say that psychiatry should abandon caution
and prescribe unregistered medicines as a first-line
intervention. Indeed, official guidance on medicinal cannabis
prescribing around psychiatric conditions is notably absent,
meaning that clinicians have no readily available source of
advice on rational prescribing for conditions such as anxiety,
insomnia, PTSD and ASD. Prescribers struggle to find quality
information to guide their use of the more than 360 medicinal
cannabis products currently available under SAS-B within
Australia. The TGA has produced guidance documents that
outline the quality of the supportive clinical evidence for five
different conditions: chronic non-cancer pain, epilepsy,
multiple sclerosis, palliative care, and nausea and vomiting
(Therapeutic Goods Administration, 2019). However, similar
evidence-based guidance for psychiatric disorders is needed
with some urgency, which is starting to be addressed by
international peers at present yet has not been as much of a
focus in the Australian context to date. Development of
prescribing guidelines for MC has been completed by several
groups in the UK, including NICE (National Institute for
Health and Care Excellence, 2019) and the Medicinal
Cannabis Clinicians Society (Medical Cannabis Clinicians’
Society, 2021). Yet, these are still very generalist in nature
and do not provide guidance specific to psychiatric
indications using evidence-based conclusions.

Nor does this lack of guidance suggest that supervised use of
medicinal cannabis for these conditions should be completely
halted. The reality is that even when legal access pathways are
available, many Australian patients with mental health
conditions report self-medicating with cannabis (Lintzeris
et al., 2022), which is perhaps a reflection of the uneasiness
of some healthcare practitioners in administering and
supervising use for these indications (Karanges et al., 2018).
Unsupervised use of medicinal cannabis (prescribed or
otherwise) may come with risk, and non-disclosure can
ultimately affect quality of care received by patients (Cairns
& Kelly, 2017; Stuart-Maver, 2020). Indeed, medicinal cannabis
use under strict supervision of a healthcare practitioner may
currently be the best option to balance these risks while

providing appropriate care, given the general tolerability and
safety under supervised use (Vickery et al., 2022). Medicinal
cannabis for treating psychiatric indications is a rapidly
evolving field with new studies being published regularly,
hopefully providing greater clarity in the near future.

Conclusion

The purpose of this review was to present data on the current
TGA approvals for medicinal cannabis products in Australia
under the SAS-B scheme, their use for psychiatric indications,
and to synthesize these data and relate back to the existing
evidence base. We hope that our analysis will aid in
transparency around current SAS-B prescribing practices in
the psychiatric realm within Australia and stimulate further
discussion, evaluation, and research into whether medicinal
cannabis products represent effective standalone or adjunctive
treatments for use within psychiatry. This issue is only likely to
intensify in the coming months and years with the tremendous
worldwide popularity and associated patient interest in using
medicinal cannabis to treat a cornucopia of conditions. For this
reason, the discussion must continue with the input of those in
the academic and clinical community who are best placed to offer
considered and balanced scientific views, with specific effort
placed on facilitating high-quality RCTs, particularly where
prescribing is disproportionate to existing clinical evidence of
efficacy.
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