
ABSTRACT
Cannabidiol (CBD) has been used as a pharmacological treatment for psychiatric disorders in many 
studies, but few of good quality at the moment. Our objective was to assess the effect of CBD in mono/
add-on therapy on symptom severity in psychiatric disorders. We performed a systematic review of 
clinical trials and randomized controlled trials that used CBD as treatment for psychiatric disorders. 
PRISMA criteria have been used for methodological purposes. Two assessors individually examined the 
results based on title and abstract, and decided which papers warranted full read. We included studies 
in English that measured disease severity as primary outcome. Out of 226 studies returned from the 
search, 9 warranted full read. There were 4 studies using CBD in schizophrenia, 3 studies of substance 
use disorder and 2 studies of social anxiety. CBD has a good safety profile even in higher doses, but 
results are inconclusive regarding improvements in disease severity.

INTRODUCTION

Cannabidiol (CBD), a cannabis derivative with low 
psychoactive activity, was revealed in 19401 and its 
structure fully explained in 1963,2 yet its mechanisms of 
action are still not fully understood. Since the isolation 
of Δ9-tetrahydrocannabinol (THC) as the main compound 
of cannabis in 1964,3 no further advances were made for 
24 years until the first cannabinoid receptor (CB1) was 
discovered.4

The role of the endocannabinoid system (ECS) in the 
human brain is to influence synaptic communication 
between neurons and also to control other processes such 
as eating, anxiety, learning and memory, reproduction, 
metabolism, growth, and development.5 The ECS is known 
to regulate physiological appetite and energy metabolism, 
by increasing food intake through agonistic effects6 while 
affecting appetitive and consummatory aspects.7-9 The 
ECS also has a role in weight gain, independent from its 
effect on appetite,10 by inducing lipogenesis and increasing 
insulin resistance. One of the other roles of the ECS is to 
reduce both neuropathic and inflammatory pain.11,12

The 2 receptors, the cannabinoid receptor 1 (CB1R) and 
cannabinoid receptor 2 (CB2R), together with their primary 
ligands, anandamide (AEA) and 2-arachidonoylglycerol 
(2-AG), and the primary catabolic enzymes for these ligands, 
fatty acid amide hydrolase (FAAH) and monoacylglycerol 

lipase (MAGL), comprise the ECS.13 CBD is one of the many 
cannabinoids isolated from Cannabis sativa.14 Unlike its 
other major component, delta-9-tetrahydrocannabinol 
(THC), it does not cause psychotomimetic effects.15 What 
is more, preclinical studies have proven that CBD may 
present antipsychotic proprieties,16 currently believed to 
be through FAAH inhibition.17

Besides the 2 cannabinoid receptors (CB1 and CB2), there 
is the highly intricate endogenous cannabinoid system 
in the human brain which contains other receptors such 
as GPR55, GPR18 and GPR119, TRPA, TRPM, TRPC, and 
PPAR.18 These receptors decrease intracellular levels 
of calcium ions, either indirectly through coupling 
with G-proteins or directly through ionic channels. The 
endpoint of this cascade is the inhibition of release of 
neurotransmitters, such as GABA and glutamate. Besides 
these effects, it has been shown in preclinical studies 
that it may exhibit neuroprotective effects by inhibiting 
nitric oxide (NO) production, increasing brain-derived 
neurotrophic factor, and reducing zinc mobilization.20-22

The ECS has a neuroprotective effect in case of neuronal 
injury, both in acute (e.g., stroke) and chronic (e.g., 
Alzheimer’s disease) conditions.23 The mechanism behind 
this effect is still under debate. It is speculated that the 
deposition of beta-amyloid could induce the release of 
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endocannabinoids, thus creating an imbalance between its 
neuroprotective effects (mediated by action on CB1R) and 
proinflammatory effects (mediated by action on CB2R). 
The ECS has also been linked to movement disorders, via 
its inhibitory effects on the CB1R, which is abundant in the 
basal ganglia.24 It is ventured that an imbalance in the ECS 
could be responsible for the movement deficit in Parkinson’s 
disease, Huntington’s disease, Gilles de la Tourette’s 
syndrome, tardive dyskinesia, and dystonia.6 There is 
also an endocannabinoid hypothesis in the etiology of 
schizophrenia which postulates that overactivity of the 
ECS could lead to an increase in dopamine and lowering 
in glutamate, which leads to the development of positive 
symptoms.25

CBD has been proposed as a pharmacological intervention for 
epilepsy, anxiety disorders, psychotic disorders, dementia, 
and other psychiatric diseases and neurodegenerative 
disorders.26

Initial evidence of the effect of CBD on anxiety came from 
studies on healthy volunteers that presented increased 
anxiety after the use of THC,27 and studies that showed 
increased use of cannabis in persons with anxiety as a form 
of “self-medication,”28 which lead to believe that there 
are both anxiogenic and anxiolytic compounds in cannabis. 
Yet, the mechanisms behind these effects are not fully 
understood.
There is growing interest in expanding treatment options 
where no new drugs with novel mechanisms of action 
have been introduced. Several studies suggest that CBD 
could be efficient in treating certain psychiatric disorders. 
Therefore, the purpose of our systematic review is to 
assess the effect of CBD as a pharmacological intervention 
in psychiatric disorders and its impact on disease severity.

METHODS

The present systematic review was conducted in line with 
the PRISMA guidelines and reporting criteria.29

We searched multiple databases (PubMed—MEDLINE, 
ClinicalTrials.gov, Web of Science All Databases) for 
articles that focused on the use of CBD as monotherapy 
or add-on therapy in psychiatric patients. In MEDLINE, 
we performed a search using the phrasing “(CBD [MeSH 

Terms]) AND (psychiatry and psychology category[MeSH 
Terms])” and “CBD AND psychiatry” on Web of Science, 
and in ClinicalTrials.gov, due to differences in search 
input format and applied filters for English language, 
Randomized Controlled Trials and Clinical Trials. The 
PubMed search yielded 81 results between 1975 and 2020. 
The ClinicalTrials.gov database returned 86 studies, with 
28 completed studies, out of which 9 presented results. The 
Web of Science All Databases search returned 59 clinical 
trials during the same time period.

We included in the systematic review only the studies 
that assessed the effect of CBD as monotherapy or 
add-on therapy on disease severity as primary outcome in 
psychiatric disorders, and only studies published in English. 
All studies were screened by title and abstract in order to 
further select the studies that met the eligibility criteria.

After the screening process, all the remaining articles 
were reviewed and the following data were extracted: 
author, year of publication, psychiatric disorder, sample 
size, drugs administered and dosage, and primary outcome 
measure used.

RESULTS

There were a total of 226 studies screened for eligibility 
(see selection diagram for detailed process). Of the 81 
studies from PubMed, 73 were excluded because they did 
not use only CBD in the intervention group (there was a 
combination of CBD and THC), did not address psychiatric 
patients (but healthy volunteers or neurologic patients), 
or did not measure disease severity as primary outcome. 
Only 9 studies were read in full, out of which 4 were 
schizophrenia trials,17,30-32 3 addressed substance use 
disorders,33,34 and 2 addressed anxiety disorders35,36 (see 
Table 1 for details about each study included).

Out of all 9 completed studies with results presented 
from ClinicalTrials.gov, 8 were excluded on the grounds of 
being doubles, not including psychiatric patients, or not 
using CBD alone in the intervention group. Only 1 study 
was included for full read and it addressed patients with 
cannabis use disorder.37

All the Web of Science results were doubles of the PubMed 
results and none were included for full read. In total there 
were 9 studies warranting full read. The full diagram of 
study selection is presented in Figure 1.

DISCUSSION

CBD in Schizophrenia

All the studies included examined the effect of CBD on 
patients with schizophrenia or schizophrenia spectrum 
disorders. Only one of the studies had a case–control 
design,32 the rest being randomized controlled trials. The 
case control study evaluated the potential effect of CBD in 

MAIN POINTS

• CBD is safe to use, even in higher doses, in patients with 
psychiatric disorders such as schizophrenia, substance use 
disorders, and anxiety disorders.

• The efficacy of CBD on disease severity is doubtful at the 
moment due to a low number of high-quality studies and 
lack of common ground regarding mean dose to be used and 
means of administration.

• CBD could be useful in treating some symptoms of 
psychiatric disorders due to its effects on the ECS, but its 
effect on disease severity is limited.



Pavel et al.

228

Ta
bl

e 
1.

 S
tu

di
es

 In
cl

ud
ed

 in
 t

he
 R

ev
ie

w

Au
th

or
/Y

ea
r

Ps
yc

hi
at

ri
c 

Di
so

rd
er

Du
ra

ti
on

Sa
m

pl
e 

Si
ze

CB
D 

Do
sa

ge
M

on
ot

he
ra

py
/A

dd
-O

n
Co

m
pa

ra
to

r
Pr

im
ar

y 
O

ut
co

m
e 

M
ea

su
re

Ri
sk

 o
f 

Bi
as

45
 

Zu
ar

di
 e

t 
al

.32
 2

00
6

Tr
ea

tm
en

t-
re

si
st

an
t 

Sc
hi

zo
ph

re
ni

a
5 

w
ee

ks
3

40
-1

28
0 

m
g 

pe
r 

da
y

M
on

ot
he

ra
py

N
on

e 
(c

as
e–

co
nt

ro
l 

de
si

gn
)

BP
RS

-

Le
w

ek
e 

et
 a

l.
17

 2
01

2
Sc

hi
zo

ph
re

ni
a

4 
w

ee
ks

39
20

0-
80

0 
m

g/
da

y
M

on
ot

he
ra

py
Am

is
ul

pr
id

e
BP

RS
 a

nd
 P

AN
SS

Lo
w

M
cG

ui
re

 e
t 

al
.30

 2
01

7
Sc

hi
zo

ph
re

ni
a

6 
w

ee
ks

88
10

00
 m

g/
da

y
Ad

d-
on

Pl
ac

eb
o

PA
N

SS
, 

SA
N

S,
 C

G
I,

 
BA

CS
Lo

w

Bo
gg

s 
et

 a
l.

31
 2

01
8

Sc
hi

zo
ph

re
ni

a
6 

w
ee

ks
36

60
0 

m
g/

da
y

Ad
d-

on
Pl

ac
eb

o
M

CC
B,

 P
AN

SS
H

ig
h

M
or

ga
n 

et
 a

l.
34

 2
01

3
To

ba
cc

o 
ad

di
ct

io
n

1 
w

ee
k

24
40

0 
μg

 a
er

os
ol

 
so

lu
ti

on
/d

ay
M

on
ot

he
ra

py
Pl

ac
eb

o
N

um
be

r 
of

 
ci

ga
re

tt
es

 
sm

ok
ed

 p
er

 w
ee

k

H
ig

h

H
ur

d 
et

 a
l.

33
 2

01
9

H
er

oi
n 

us
e 

di
so

rd
er

1 
w

ee
k

42
40

0 
or

 8
00

 m
g/

da
y

M
on

ot
he

ra
py

Pl
ac

eb
o

VA
S-

C/
VA

S-
A

H
ig

h

H
ill

37
 2

01
7

Ca
nn

ab
is

 u
se

 d
is

or
de

r
6 

w
ee

ks
10

U
p 

to
 8

00
 m

g/
da

y
M

on
ot

he
ra

py
Pl

ac
eb

o
Se

lf
-r

ep
or

t 
Ca

nn
ab

is
 U

se
H

ig
h

Cr
ip

pa
 e

t 
al

.36
 2

01
1

So
ci

al
 a

nx
ie

ty
14

0 
m

in
10

Si
ng

le
 4

00
 m

g 
do

se
M

on
ot

he
ra

py
Pl

ac
eb

o
VA

M
S

H
ig

h

Be
rg

am
as

ch
i e

t 
al

.35
 2

01
1

So
ci

al
 a

nx
ie

ty
2.

30
 m

in
36

Si
ng

le
 6

00
 m

g 
do

se
M

on
ot

he
ra

py
Pl

ac
eb

o 
an

d 
he

al
th

y 
co

nt
ro

ls
VA

M
S,

 S
SP

S-
N

H
ig

h

BP
RS

, 
br

ie
f 

ps
yc

hi
at

ri
c 

ra
ti

ng
 s

ca
le

; 
PA

N
SS

, 
po

si
ti

ve
 a

nd
 n

eg
at

iv
e 

sy
m

pt
om

s 
sc

al
e;

 S
AN

S,
 s

ca
le

 f
or

 t
he

 a
ss

es
sm

en
t 

of
 n

eg
at

iv
e 

sy
m

pt
om

s;
 C

G
I,

 c
lin

ic
al

 g
lo

ba
l i

m
pr

es
si

on
 s

ca
le

; 
BA

CS
, 

br
ie

f 
as

se
ss

m
en

t 
of

 c
og

ni
ti

on
 in

 s
ch

iz
op

hr
en

ia
; 

M
CC

B,
 m

at
ri

cs
 c

on
se

ns
us

 c
og

ni
ti

ve
 b

at
te

ry
; 

VA
S-

C/
A,

 v
is

ua
l a

na
lo

g 
sc

al
e 

fo
r 

cr
av

in
g/

an
xi

et
y;

 V
AM

S,
 v

is
ua

l a
na

lo
g 

m
oo

d 
sc

al
e;

 S
SP

S-
N

, 
ne

ga
ti

ve
 

se
lf

-s
ta

te
m

en
t 

sc
al

e.



Psychiatry and Clinical Psychopharmacology

229

treatment-resistant schizophrenia. Although the study had 
negative results, it emphasized the good tolerability and 
safety profiles of high-dose CBD (max 1280 mg/day).

One17 study focused on the effect of CBD on levels of AEA, 
an endocannabinoid transmitter, believed to be involved 
in modulation of pain, mood, and cognition.38 This study 
aimed to alleviate psychotic symptoms in patients with 
schizophrenia and schizophreniform psychosis by raising AEA 
signaling through administration of CBD (200-800 mg/day), 
using amisulpride (200-800 mg/day) as comparator. Both 
groups had less severe symptoms at 28 days, as measured 
by PANSS, but the study could not prove non-inferiority of 
the CBD group (P = .27). Their results suggest that CBD could 
be an effective alternative to improve psychotic symptoms, 
with good tolerance and safety profile, although sample 
size and follow-up duration were rather small, warranting 
replication studies with larger sample sizes.

Two studies used CBD as adjunctive therapy30,31 in  
patients with schizophrenia, with conflicting results. Boggs 
et al.31 showed that both the CBD (600 mg/day) and the 
placebo group showed a decrease in PANSS scores over a 
period of 6 weeks but concluded that the improvement was 
not attributable to CBD. The same results were observed for 
cognitive improvement. Furthermore, a post-hoc analysis 
revealed that only the placebo group showed cognitive 
improvements over time, despite the similar baseline 
cognitive functioning. In comparison, McGuire et al.30 showed 
no statistically significant improvements in PANSS total, 
general, or negative scores in the CBD (1000 mg/day) group 
compared to placebo at study endpoint (8 weeks), but 
there were significant improvements (P = .019) after 

8 weeks in the CBD group on the PANSS positive symptoms 
subscale. What is more, the CBD group showed improved 
motor speed but not executive functioning, thus showing 
some benefits of CBD on cognition. One important finding 
by McGuire et al.30 was the presence of improvements in 
CGI-S and CGI-I in the CBD group, meaning that even though 
the improvements according to scale scores were modest, 
they were clinically meaningful.

It seems that CBD is safe to use in schizophrenia patients 
but the results are mixed when assessing its effects on 
disease severity. The results are even more difficult to 
interpret in the case of studies where clinicians declared 
improvements in severity even though the objective scales 
showed no change.
More so, the later improvements in positive symptoms 
shown in some studies warrants replication due to possible 
confounding factors. Improvements could be due to longer 
duration of antipsychotic treatment or the natural course 
of illness. On the other hand, the neuromodulation effect 
induced by CBD through the ECS may only become apparent 
after a longer period of time.

CBD in Substance Use Disorders

There were 3 studies assessing the use of CBD in substance 
use disorders.33,34,37 The use of CBD in these disorders 
is due to the involvement of the ECS in the reward and 
reinforcement circuits of the brain,39 which is common 
ground with substance use disorders. CBD has been 
shown34 to significantly reduce the number of cigarettes 
smoked in individuals with tobacco addiction, but at the 
same time had no impact on cigarette craving. Thus, 
the mechanism behind its possible efficiency remains 
unclear.34 It is speculated that, from a neurobiological 
point of view, its effects are directly related to the action 
of CBD on the CB1R. Another piece of evidence comes from 
preclinical studies on rats where it has been shown that 
inhibiting FAAH by CBD administration17 causes a decrease 
in the reinforcing and neurochemical effects of nicotine.40 
Smoking reduction could occur due to modulation of 
salience cues determined by CBD, also shown in preclinical 
studies.41 Further clinical studies designed to evaluate 
the effect of CBD on cigarette addiction,34 as performed 
in the case of CBD for heroin addiction,33 are required 
to assess these preclinical findings. Hurd et al.33 found 
that administering either 400 mg or 800 mg/day of CBD 
significantly reduced heroin craving compared to placebo. 
Craving was slightly lower in the 800 mg/day group but 
the intragroup differences did not reach statistical 
significance. After 1 week since the last CBD dose, craving 
was significantly reduced in the 800 mg group while at 
the same time increased in the control group. Challenged 
with video drug cues, all groups showed an increase in 
anxiety compared to baseline assessment; furthermore, 
participants receiving CBD at 800 mg/day had the lowest 

Figure 1. PRISMA flow diagram.
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baseline-adjusted increase in anxiety. While there was no 
difference in cognitive performance between the groups, 
statistically significant benefits for physiological measures 
were present in the CBD group, with lower heart-rates, 
temperature, and salivary cortisol levels when exposed 
to drug cues, compared to placebo. This shows promising 
results for the use of CBD in reducing drug-cue-induced 
craving and anxiety in opioid use disorder, and could be 
an important addition to currently available addiction 
medication.
One completed trial for the use of CBD in cannabis use 
disorder was identified,37 rendering negative results. The 
use of 800 mg/day CBD did not decrease the number of 
cannabis inhalations per day while the placebo group 
showed significantly reduced daily consumption. The 
results from this study cannot be used to draw firm 
conclusions in regard to the use of CBD in cannabis use 
disorder due to its low patient number (N = 9) and fewer 
inhalations of cannabis per day present at baseline in the 
placebo group.
CBD could be used to reduce symptoms of anxiety related to 
substance abuse (both in abstinent and currently dependent 
patients) and the number of drug administrations. These 
effects seem to be different depending on the type of 
substance the person is addicted to and the phase in 
which it is administered, with better results in presently 
abstinent patients compared to active users. There were 
no severe side effects in this trial.

CBD in Anxiety Disorders

Both studies assessing single-dose administration of CBD in 
anxiety disorders focused on its effects on social anxiety.35,36 
Participants who received CBD in 400 mg and 600 mg/day 
reported significantly lower levels of subjective anxiety 
compared to controls. This anxiolytic effect has been 
shown in fMRI studies to be related to reduced activity 
in limbic and paralimbic brain areas, both known to be 
associated with anxiety.42,43 From the neurobiological 
perspective, CBD could exert its anxiogenic effects through 
5-HT1A receptor agonism.44 Due its safety and tolerability, 
CBD could be considered a viable option for treating social 
phobia, with current results demanding further research 
for its use in other anxiety disorders as well.

Limitations

Our review depicts the current results of using CBD for 
reducing disease severity in psychiatric diseases. One 
possible limitation is the language barrier, in including 
only papers written in English. The limited data available 
should also raise caution in interpreting the results. 
Moreover, there were studies assessed as having a high 
risk of bias. This warrants improvements in study design 
and methodology to be used in future studies in order to 
increase the validity of results.

CONCLUSION

Despite the general interest in CBD treatment of psychiatric 
diseases, there is an extremely low number of quality 
studies in this domain. CBD has been proven to be safe to 
use even in higher doses in social phobia, schizophrenia, 
and substance use disorders, as monotherapy or add-on 
therapy, but the evidence regarding its effects on disease 
severity is contradictory. It seems that the use of CBD 
in psychiatric disorders is still a gray area and there is 
uncertainty regarding its efficacy in this field.
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