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Abstract
Introduction: Cannabis has been reported to have both
anxiogenic and anxiolytic effects. Habitual cannabis use has
been associated with anxiety disorders (AD). The causal
pathways and mechanisms underlying the association be-
tween cannabis use (CU)/cannabis use disorder (CUD) and
anxiety remain unclear. We examined the literature via a
systematic review to investigate the link between cannabis
and anxiety. The hypotheses studied include causality, the
common factor theory, and the self-medication hypothesis.
Methods: Critical systematic review of published literature
examining the relationship of CU/CUD to AD or state-
anxiety, including case reports, literature reviews, observa-
tional studies, and preclinical and clinical studies. A sys-
tematic MEDline search was conducted of terms including:
[anxiety], [anxiogenic], [anxiolytic], [PTSD], [OCD], [GAD],
[cannabis], [marijuana], [tetrahydrocannabinol], [THC].
Results: While several case-control and cohort studies have
reported no correlation between CU/CUD and AD or state
anxiety (N = 5), other cross-sectional, and longitudinal
studies report significant relationships (N = 20). Meta-
analysis supports anxiety correlating with CU (N = 15
studies, OR = 1.24, 95% CI: 1.06–1.45, p = 0.006) or CUD (N =
13 studies, OR = 1.68, 95% CI: 1.23–2.31, p = 0.001). PATH
analysis identifies the self-medication hypothesis (N = 8) as

the model that best explains the association between CU/
CUD and AD or state-anxiety. Despite the support of multiple
large cohort studies, causal interpretations (N = 17) are less
plausible, while the common factor theory (N = 5), stress-
misattribution hypothesis, and reciprocal feedback theory
lack substantial evidential support. Conclusion: The asso-
ciation between cannabis and anxiety is best explained by
anxiety predisposing individuals toward CU as a method of
self-medication. A causal relationship in which CU causes AD
incidence is less likely despite multiple longitudinal studies
suggesting so. © 2024 The Author(s).

Published by S. Karger AG, Basel

Introduction

The use of cannabis for medicinal purposes dates
back to B.C. among Chinese, Tibetan, and Indian
cultures [1]. The 1973 merger of the Bureau of Nar-
cotics and Dangerous Drugs (BNDD) and the Office of
Drug Abuse Law Enforcement (ODALE) to create the
Drug Enforcement Agency (DEA) reinforced the
status of cannabis as a Schedule I banned substance
with abuse potential and no medicinal properties.
Complex governmental regulation involving the DEA,
the National Institute on Drug Abuse (NIDA), and the
University of Mississippi’s cannabis growth and dis-
tribution center has made it difficult to study can-
nabis’s potentially therapeutic properties. In August of
2016, the DEA announced that more growers would be
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licensed to produce and distribute marijuana for re-
search purposes [2], along with more recent devel-
opments that work to streamline access to marijuana
for research purposes. All in all, the shifting marijuana
research landscape has the potential to facilitate the
study of cannabis in humans, and further our
knowledge of both the risks and benefits of cannabis
overall.

Anxiety is a medical indication of particular interest
given the millions of Americans suffering from anxiety
disorders (ADs). Chief among these is post-traumatic
stress disorder (PTSD), with lifetime prevalence be-
tween 3.6% and 9.7%, although the use of cannabis in
social anxiety disorder (SAD), panic disorder (PD),
generalized anxiety disorder (GAD), and obsessive-
compulsive disorder (OCD) is also under study [3].
Correct interpretation of any association between

cannabis and ADs and an understanding of the dose-
dependence effect on the anxiety circuit are of in-
creased importance to clinicians and researchers alike.
However, there are a paucity of studies examining the
effect of cannabis on anxiety, and the effect of anxiety
on cannabis consumption.

Therefore, the purpose of this review was to critically
appraise the literature with respect to the bidirectional
interplay between cannabis and anxiety. Various theories
seeking to explain the relationship between cannabis and
anxiety have been proposed. This study is predicated on
certain theoretical frameworks that are based in the lit-
erature; for example, we collect data on the possibility of a
causal relationship, where cannabis use (CU) may be
thought to cause anxiety. We also collect data on the
common factor theory, which supports the idea that
confounding factors create a false relationship between

Table 1. Studies reporting no relationship between cannabis and anxiety

Citation Methodology Results Conclusion

Brook et al.
[5] (1998)

Adolescent cohort given psychiatric
and drug assessments utilizing DSM-
III-R criteria over 9 years in the USA

Level of marijuana use was found to
have an insignificant association
with AD controlling for age and
gender covariates (OR: 1.15, 95% CI:
0.99–1.34) and controlling for
comorbid psychiatric disorders (OR:
1.16, 95% CI: 1.00–1.35)

There is no association between
level of marijuana use and AD
incidence when adjusted for
covariates or comorbid psychiatric
disorders

Gilder et al.
[6] (2006)

Case-control data on 513 SWC Indian
adults, with demographic
information and DSM-III diagnoses

Despite high rates of cannabis
dependence (43% in men and 24%
in women), cannabis-induced
psychiatric disorders each occurred
in 1% or less of the sample

No significant association between
CU and psychiatric illness in the
SWC Indian population

Roberts
et al. [7]
(2007)

Sample of 4,175 youths aged 11–17
assessed for SUDs in the past year
using NIMH DISC-IV and self-
administered questionnaires

Marijuana abuse is not associated
with increased odds of AD (OR: 0.6,
95% CI: 0.1–7.3), and marijuana
dependence fails to increase odds of
AD development (OR: 2.2, 95% CI:
0.9–4.8)

Neither marijuana abuse nor
marijuana dependence increase
incident AD

Low et al. [8]
(2008)

Cross-sectional assessment of 642
adolescents using the Primary Care
Evaluation of Mental Disorders
guidelines to evaluate anxiety, mood
and substance abuse disorders

No association between state-
anxiety and cannabis abuse (OR: 1.4;
95% CI: 0.4–4.7)

No association between state-
anxiety and cannabis abuse,
perhaps due to the anxiolytic
effects of cannabis or less exposure
in aggregate

Feingold
et al. [9]
(2016)

3-year multi-wave prospective study
using data from the National
Epidemiologic Survey on Alcohol and
Related Conditions (NESARC)

CU was not associated with
increased incidence of any AD (AOR:
1.12; 95% CI: 0.63–0.9). Baseline AD
(except PD) was not associated with
future initiation of CU (AOR: 1.0; 95%
CI: 0.62–1.69) or onset of a CUD
(AOR: 0.68; 95% CI: 0.41–1.14)

CU/CUDs are not associated with
increased incidence of AD. AD
(excluding PD) do not predispose
toward initiation of CU

AD, anxiety disorder; CU, cannabis use; NIMH; OR, odds ratio; SWC, Southwest CA; SUDs, substance use disorders.
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Table 2. Studies suggesting cannabis use causes anxiety disorders

Citation Methodology Results Conclusion

Reilly et al. [10]
(1998)

Cross-sectional “snowball” sample
of 268 long-term CUs with 10+
year history of regular use

Frequent CUs have higher levels of
anxiety than nonusers. No
between-group differences in AD
diagnoses. 21% of the subjects had
high levels of anxiety

Cannabis increases state-anxiety
levels when used chronically or
frequently

McGee et al. [11]
(2000)

Longitudinal birth cohort study of
parental attachment, childhood
behavioral problems, self-reported
CU, and mental health disorders
through diagnostic interviews

Associations between cannabis and
mental disorder were significant at
15, 18, and 21 years of age. Mental
disorder at age 15 led to a small but
significantly elevated risk of CU at
age 18. CU at age 18 larger
significant elevation of the risk of
mental disorder at age 21

Support of a causal association
between CU and mental disorders,
with mental disorder at age 15
predisposing to later CU whereas
CU at age 18 reverses the
predisposition above

Degenhardt
et al. [12] (2001)

Cross-sectional survey data of 18
yo Australians assessing CU and
AD with respect to confounders

CU and CUD increased odds of AD
diagnosis. An association exists
between CU in the past 12 months
and AD diagnosis. Cannabis
dependence (OR: 4.3; 95% CI:
2.88–6.4) and CU (OR: 1.78; 95% CI:
1.31–2.41) showed increased odds
of AD reporting. Associations
remained significant after
controlling for demographics,
neuroticism and other drug use

CU increases odds of AD diagnosis,
even when adjusted for
confounding factors

Hayatbakhsh
et al. [13] (2007)

Birth cohort of 3,239 Australian
adults assessing AD externalizing
symptoms at 14 years and CU and
AD at 21 years

Those who started using cannabis
before age 15 and used it
frequently at 21 years were more
likely to report symptoms of AD in
early adulthood (AOR: 3.4; 95% CI:
1.9–6.1)

Early-onset CU increases odds of
reporting AD symptoms.
Frequency of CU associates with
likelihood of AD in young adults

Wittchen et al.
[14] (2007)

Prospective (N = 1,395) 10-year
study assessing substance use and
mental disorders in subjects aged
14–17 at baseline

Cross-sectional and prospective
analysis found that AD associated
with CU/CUD. Associations of
panic-anxiety with CU were
significant after controlling for
externalizing disorders

AD, and specifically panic-ADs, are
associated with CU and CUD, even
when controlling for outside
factors

Cheung et al.
[15] (2010)

Cross-sectional 5-year study of
Ontario adults utilizing 12-item
General Health Questionnaire
assessing CU frequency

Compared to abstainers, the risk of
anxiety/mood disorders was
significantly greater for infrequent
CUs (OR: 1.43) and heavy CUs (OR:
2.04) but not for moderate CUs

CU may increase the risk of
developing anxiety and mood
disorders

Degenhardt
et al. [16]
(2013)

Longitudinal, 9-wave, 15-year
Australian cohort study measuring
frequency of CU, dependence, and
incidence of depression and AD

Daily CU associated with AD at 29
(AOR: 2.5; 95% CI: 1.2–5.2), as did
cannabis dependence (AOR: 2.2,
95% CI: 1.1–4.4). Those who
continued daily CU at 29 remained
at increased odds of AD incidence
(AOR: 3.2; 95% CI: 1.1–9.2)

Daily adolescent CU is consistently
associated with anxiety. It is
possible that early cannabis
exposure causes enduring mental
health risks in the general
cannabis-using adolescent
population

Kedzoir et al.
[17] (2014)

Meta-analysis (N = 31 studies)
using DSM/ICD criteria for CU and
AD classification

CU at baseline was significantly
associated with anxiety at follow-
up in N = 5 studies adjusted for
confounders (OR: 0.28; 95% CI:
1.06–1.54; p: 0.01)

There is an association between
cannabis and state-anxiety at
follow-up
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cannabis and anxiety. We also test the self-medication
hypothesis, or the idea that patients with anxiety issues
self-medicate with CU [4]. Our overarching hypothesis is
that evidence supporting causal links would be limited;
that is, that cannabis does not necessarily cause anxiety,
and instead, that anxiety may predispose individuals
toward using cannabis via the self-medication hypothesis
(Tables 1–5).

Methods

Article Inclusion and Exclusion Criteria
This systematic review utilized the 2009 Preferred Reporting

Items for Systematic Reviews and Meta-Analyses (PRISMA)
statement [4] was used for the purpose of article identification
and information extraction. A query was performed in August
2022 to identify all relevant literature concerning anxiety and
cannabis intake, with respect to ADs (i.e., PTSD, GAD, etc).
Studies included in the search range in date of publication from
2008 to August 2022. The search was performed used the
PubMED and MEDLINE databases (2008–2022) using the
following terminology: [anxiety], [anxiogenic], [anxiolytic],
[PTSD], [OCD], [GAD], [cannabis], [marijuana], [tetrahy-
drocannabinol], [THC].

Inclusion criteria for the search comprised of all studies non-
review papers on the topic of anxiety and cannabis, with a focus on
modeling the relationship of cannabis and anxiety based on an
afore mentioned structural model (i.e., common factor theory, self-
medication hypothesis, etc). Data were primarily reported as an
odds ratio, or adjusted odds ratio. A meta-analysis was not per-
formed, however. For inclusion, studies had to be written in the
English language. Abstracts were all independently reviewed by 1
investigator for determining relevance for inclusion. If an article
was screened into the study, a full text was obtained for future
information extraction. Two main exclusion criteria were not
involving experimental data with anxiety models or wrong type of
evidence (i.e., meta-analyses, review, etc). Figure 1 demonstrated a
PRISMA diagram showing how inclusion criteria were applied.

Statistical Modeling and Path Analysis
Various analytical techniques have been used to test the

statistical validity of conceptual models; more specifically, re-
lationships between independent and dependent variables par-
ticularly when they are not causal [36]. The framework cited in
this paper consists of path analysis, which identifies both direct
and indirect effects based on test hypotheses [4, 35]. The distinct
purpose of this analysis is to compare different models, thereby
determining which model best fits the data from a statistical
standpoint. Path analysis is unique in that it can be used in
conjunction with traditional statistical tests (i.e., ANOVA, re-
gression models, χ2 tests) to examine dependent variables in the
context of several contributory variables [36]. Overall, the goal is
to identify which model best fits the data, and as such, it’s an
approach that allows us to find the “best fit” among multiple
possibilities [36].

Results

Initial research into cannabis focused on character-
izing toxic and therapeutic potentials [37]. Cross-
sectional studies have reported preliminary associations
between CU and anxiety [10, 29, 30]. Anxiety and de-
pression related symptoms correlated with CU among
university students, with CUs reporting significantly
lower levels of anxiety [29, 38]. Another similarly de-
signed study suggested no association with state-anxiety
[38]. A 10-year longitudinal study (N = 1,395) reported
an association between CU/CUD and AD, both with and
without adjustment for confounders [14]. Other pro-
spective studies have reported no significant correlation
between AD and CU[5–9] (Table 1) or report preliminary
associations that become nonsignificant after adjustment
[12, 23, 27, 28]. In resolution, a meta-analysis has re-
ported a positive association between anxiety and CU
(OR = 1.24, 95% CI: 1.06–1.45, p = 0.006; N = 15 studies)
and a stronger positive association between anxiety and

Table 2 (continued)

Citation Methodology Results Conclusion

Stapinski et al.
[18] (2016)

Longitudinal cohort study (N =
2,508) assessing depression, AD
and CU frequency

After adjustment, only generalized
anxiety (not panic nor depression)
symptoms showed an independent
association with subsequent CU
frequency (OR: 1.23; 95% CI:
1.08–1.41). Generalized anxiety
symptoms were also associated
with a 25% increased risk of
transitioning from nonuser to user
of cannabis during the study (OR:
1.25; 95% CI: 1.09–1.44)

Generalized AD symptoms are
independently associated with risk
of CU during adolescence, both
from a frequency and new-user
incident perspective

AD, anxiety disorder; CU, cannabis use; CUD, cannabis use disorder; OR, odds ratio.
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Table 3. Studies suggesting anxiety disorders predispose to cannabis use

Citation Methodology Results Conclusion

McGee et al.
[11] (2000)

Longitudinal birth cohort study of
parental attachment, childhood
behavioral problems, self-reported
CU, and mental health disorders
through diagnostic interviews

Associations between cannabis and
mental disorder were significant at
15, 18 and 21 years of age. Mental
disorder at age 15 led to a small but
significantly elevated risk of CU at
age 18. CU at age 18 larger
significant elevation of the risk of
mental disorder at age 21

Support of a causal association
between CU and mental disorders,
with mental disorder at age 15
predisposing to later CU whereas CU
at age 18 reverses the predisposition
above

Swadi et al.
[19] (2003)

Retrospective data analysis of
youths aged 16 and 18 with
psychiatric disorders utilizing DSM-
IV criteria

Youths with psychiatric disorders
(particularly AD) have increased
prevalence of substance abuse
disorders (SAD). The vast majority of
these SADs are due to cannabis
abuse

High rates of SAD due to cannabis
abuse among youth with severe
psychiatric illness

Buckner et al.
[20] (2008)

Sample (N = 1,709) via the Oregon
Adolescent Depression Project
assess subjects at 4 different time
points

Social AD (SAD) is associated with
6.5 greater odds of cannabis
dependence (but not abuse) after
confounder adjustment. Other ADs
were not associated with
subsequent cannabis or alcohol use
disorder after adjustment

SAD appears to serve as a unique risk
factor for the subsequent onset of
cannabis dependence

Cougle et al.
[21] (2011)

Cross-sectional study examining
representative sample (N = 5,672) of
US adults

After confounder adjustment, PTSD
diagnoses were associated with
increased odds of lifetime history of
CU as well as past year daily CU

PTSD diagnosis increases the odds of
CU and of daily CU use in past year

Martins et al.
[22] (2011)

US adult data (N = 43,093) from
National Epidemiological Survey on
Alcohol and Related Conditions
analyzed for lifetime psychiatric
diagnoses and substance use

CU had increased prevalence of
mood and ADs (p < 0.001), including
lifetime CU, dependence and abuse-
to-dependence transition.
Individuals with AD diagnosis have
3.2 the odds of abuse and
conditional cannabis dependence
compared to individuals without AD

AD diagnosis increases the odds of
cannabis abuse and conditional
cannabis dependence three-fold

Danielsson
et al. [23]
(2016)

Swedish longitudinal population-
based study (N = 10,441) assessing
exposure to cannabis and comorbid
mood and anxiety disorder (AMD)

Adjusted for age, anxiety at baseline
increased the risk of CU onset at 3-
year follow-up (RR: 1.63; 95% CI:
1.28–2.08). Associations lost
significance after adjustment for
other drug use

Baseline depression or anxiety each
increased risk of initiation of CU,
although these associations lost
significance correcting for
confounders

Buonomano
et al. [24]
(2022)

Two-hundred adults naive to MM
and referred for any of the 23 state-
approved qualifying conditions
were recruited at three dispensaries
in Pennsylvania between September
2020 and March 2021. All
participants consented to the study;
completed semi-structured
interviews that included
demographic questionnaires, the
Short Form-36 (SF-36), and
Generalized Anxiety Disorder-7
(GAD-7)

Participants had a mean age of
48.5±15.6 years, predominantly
identified as female (67.5%), and
were most referred for chronic pain
(63.5%) and/or anxiety (58.5%).
Additionally, 46.0% were living with
obesity as determined by BMI.
Relative to a normative sample,
participants reported diminished
HRQoL in several domains, most
notably in role limitations due to
physical health (M = 46.0±42.0), role
limitations due to emotional
problems (M = 52.5±42.3), energy
and fatigue (M = 39.8±20.2), and
pain (M = 49.4±26.0)

Patients initiating MM treatment
experienced low HRQoL in multiple
domains. Future studies could
evaluate the relationship between
HRQoL and patients’ decisions to
pursue MM treatment, as well as
changes in HRQoL with MM use over
time
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CUD (OR = 1.68, 95% CI: 1.23–2.31, p = 0.001; N = 13
studies) [17]. This association remained significant when
stratified for confounder adjusted and confounder non-
adjusted studies.

Three primary hypotheses explaining the associa-
tion between CU/CUD and AD are examined in the
literature: (1) causality (2) the common factor theory in
which anxiety and CU have overlapping predisposing
factors and (3) the self-medication hypothesis sug-
gesting that relief from anxiety symptoms predisposes
to CU. Other hypotheses include the reciprocal feed-
back theory as a unification of the common factor
theory and causality, and the stress-misattribution
hypothesis [35]. There is a lack of evidential support
for the two final hypotheses (i.e., reciprocal feedback,
stress-misattribution hypothesis) outside of emerging
literature on the endocannabinoid system modulat-
ing the hypothalamic-pituitary-adrenal (HPA) axis
[39, 40].

Causality
Assuming that the relationship between CU/CUD

and AD is in fact causal, the question of directionality
remains. Several studies support the idea that fre-
quency of CU drives state-anxiety or AD incidence
(Table 2). Among these studies are birth cohort

studies with large sample sizes [13, 15, 16, 18]. This
directional interpretation is consistent with several
studies reporting the acute anxiogenic effects of
cannabis [41–44]. Few studies support the reverse
conclusion (Table 3), that anxiety predisposes CU.
However, several observations call into question the
plausibility of a causal relationship, including in-
consistency of associations in the literature, relatively
small, reported strengths of association, and lack of
temporal information on the onset of anxious
symptoms relative to CU, as noted above. Another
factor weakening causality is the lack of specificity of
effect, as some studies measure AD incidence [7, 9, 12,
14–16, 23, 26, 45] while others measure state-anxiety
or anxiety at follow-up [8, 10, 18, 28, 32]. Iversen [46]
and Boydell et al. [47] also point out that if CU were to
cause AD to manifest, then we would expect said
disorders to become more prevalent in the pop-
ulation. No such increase in AD prevalence has been
reported.

Common Factor Theory
The common factor theory points to potential con-

founders creating a false relationship between CU/CUD
and AD, such as biology, social factors, and environ-
mental factors like trauma or adversity [16, 45, 48].

Table 3 (continued)

Citation Methodology Results Conclusion

Ashare et al.
[25] (2022)

These data are from the baseline
assessment of a 12-month
longitudinal study. The survey
assessed certifying conditions,
current medications, symptoms, and
symptom severity. QoL was assessed
using the Functional Assessment of
Chronic Illness Therapy-Palliative
Care (FACIT-Pal) which includes
Physical Well-Being (PWB), Social/
Family Well-Being (SWB), Emotional
Well-Being (EWB), Functional Well-
Being (FWB), and the Palliative Care
subscale

Overall, 210 patients (114 female, 92
male, 3 nonbinary, 1 refused)
completed the survey. The most
common certifying conditions were
pain (48.6%), anxiety (36.7%), and
PTSD (15.7%) and themost common
symptoms were anxiety (65.2%),
pain (56.7%), sleep disturbance
(38.6%), and depression (31.4%).
Compared to normative data, this
sample reported lower QoL,
specifically EWB and SWB scores
(i.e., T-Scores < 45). Opioid/
benzodiazepine/sedative-hypnotic
use was associated with lower QoL
on all subscales (except SWB and
FWB) (ps < 0.05). Greater number of
self-reported symptoms and
medical conditions were associated
with lower QoL (ps < 0.01)

Despite mixed evidence regarding
cannabis’ efficacy for anxiety, 36.7%
of the current sample were certified
by a physician for anxiety. Lower QoL
was associated with more self-
reported comorbid medical
conditions, higher total symptom
count, and reported use of an opioid
and/or benzodiazepine. Future
longitudinal data will provide critical
information regarding the trajectory
of these symptoms and QoL

AD, anxiety disorder; CU, cannabis use; CUD, cannabis use disorder; HRQoL, health-related quality of life; OR, odds ratio, PTSD, post-
traumatic stress disorder; SAD, society anxiety disorder.
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Studies that support this hypothesis are those in which
initial positive correlations became insignificant after
controlling for confounding (Table 4).

Self-Medication Hypothesis
Concordant with this hypothesis are multiple

studies reporting reduction in anxiety or desired se-
dation as the primary drivers of CU [33, 34, 49]
(Table 5). Crucial to the self-mediation hypothesis is
data on the temporality of anxiety or AD onset relative
to CU/CUD. For example, Agosti et al. [31] reported

that individuals with CUD had 2.7, 2.3, and 2.98 the
odds of having a GAD, PD or PTSD diagnosis com-
pared to controls (GAD CI = 1.78–4.0, PD CI =
1.54–3.3, PTSD CI = 2.13–4.17). An addendum to the
study found that 55–89% of those with CUD reported
that their anxiety symptomatology began prior to their
use of cannabis, suggesting that use began as self-
medication. Using PATH analytic techniques, the
investigators found that state anxiety predicted self-
medication with cannabis, consistent with the self-
medication hypothesis [35].

Table 4. Studies supporting the common factor theory

Citation Methodology Results Conclusion

Brook et al. [5]
(1998)

Adolescent cohort given
psychiatric and drug assessments
utilizing DSM-III-R criteria over
9 years in the USA.

Level of marijuana use was found to
have an insignificant association
with AD controlling for age and
gender covariates (OR: 1.15, 95% CI:
0.99–1.34) and controlling for
comorbid psychiatric disorders (OR:
1.16, 95% CI: 1.00–1.35)

There is no association between
level of marijuana use and AD
incidence when adjusted for
covariates or comorbid psychiatric
disorders

Fergusson
et al. [26]
(1997)

Christchurch Health and
Development Study birth cohort
examining early onset CU until
age 18

AD incidence was positively
associated with frequency of CU
between 3 frequency groups of
abstinence, 10 time use and
frequent use (p < 0.005). Association
lost significance after correction for
demographic characteristics, other
substance use, and personality traits
(p = 0.9)

Preliminary association between
frequency of CU and ADs was
abolished after demographic,
substance use, and personality
adjustment

Laar et al. [27]
(2007)

Netherlands Mental Health Survey
and Incidence Study (NEMESIS)
prospective study of (N = 3,881)
adults without mood disorders and
(N = 3,854) adults without lifetime
AD at baseline

After adjustment, CU at baseline
predicted a modest increase in the
risk of a first major depression (AOR:
1.62; 95% CI: 1.06–2.48) and a
stronger increase in the risk of a first
bipolar disorder (AOR: 4.98; 95% CI:
1.80–13.81). None of the
associations between CU and AD
remained significant after
adjustment for confounders

The preliminary association
between CU and AD lost
significance after adjustment

Gage et al. [28]
(2015)

UK birth cohort study (N = 4,561)
investigating associations between
self-reported CU at 16 and CIS-R
interview diagnosed anxiety at 18

Neither cannabis nor cigarette use
were associated with anxiety after
adjustment for pre-birth and
childhood confounders

Preliminary association between CU
and AD was abolished after
adjustment for pre-birth and
childhood confounders

Danielsson
et al. [23]
(2016)

Swedish longitudinal population-
based study (N = 10,441) assessing
exposure to cannabis and
comorbid mood and anxiety
disorder (AMD)

Adjusted for age, anxiety at baseline
increased the risk of CU onset at
3-year follow-up (RR: 1.63; 95% CI:
1.28–2.08). Associations lost
significance after adjustment for
other drug use

Baseline depression or anxiety each
increased risk of initiation of CU,
although these associations lost
significance correcting for
confounders

AD, anxiety disorder; CU, cannabis use; DSM, diagnostic and statistical manual; CI, confidence interval; CU, cannabis use disorder;
UK, United Kingdom.
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Table 5. Studies supporting the self-medication hypothesis

Citation Methodology Results Conclusion

Stewart
et al. [29]
(1997)

Anxiety Sensitivity Index (ASI) surveys,
drug use surveys, and diagnostic
interviews among university students
(N = 229)

Marijuana users reported lower ASI
scores than nonusers, supporting a
negative relationship between
anxiety and CU

CU is inversely related to anxiety

Reilly et al.
[10] (1998)

Cross-sectional “snowball” sample of
N = 268 long-term CUs who had
regularly used for at least 10 years

The most commonly reported
negative effects were feelings of
anxiety, paranoia, or depression
(21%), tiredness, lack of motivation
and low energy (21%), and effects of
smoke on the respiratory
system (18%)

Anxiety and feelings of paranoia are
experienced bymore than one out of
every fiver CUs

Boys et al.
[30] (1999)

Qualitative “snowball” sample (N = 50)
involving interviews exploring factors
in cannabis consumption decisions

Perceived functions of drug use,
physical/psychological states, and
social and contextual-level
influences had a role in CU
decisions, with the perceived
function for using a particular
substance being particularly
influential

Perceived drug function is
particularly influential in choosing to
use cannabis

Agosti et al.
[31] (2002)

Cross-Sectional National Comorbidity
Survey (NCS) sample (N = 8,098) of US
individuals aged 15–54 years assessed
using diagnostic and risk factor
interviews

90% of respondents with cannabis
dependence had a lifetime mental
disorder compared to 54.7%
without cannabis dependence.
Alcohol dependence, antisocial
personality disorder (ASP), and
conduct disorder (CD) had the
strongest associations with
cannabis dependence, followed by
anxiety and mood disorders

CU is associated with increased risk
of AMD, with 55–89% of CUD
patients reporting anxiety
symptomology prior to CU

Clough
et al. [32]
(2005)

Cluster analysis of N = 103 CUs
stratified into five groups (anxiety,
dependency, mood, vegetative, and
psychosis) depending on 28 mental
health symptoms and criteria

“Anxiety-dependency” was
positively associated with number
of “cones” usually smoked per week
and this remained significant when
adjusted for confounders (p = 0.02).
Users of more than five cones per
week were more likely to display
“anxiety-dependency” symptoms
than those who used one cone per
week (OR: 15.8, 1.8–141.2, p = 0.013)

Risk of “anxiety-dependency”
symptoms in CUs increased as their
level of use increased

Arendt
et al. [33]
(2007)

N = 119 cannabis-dependent subjects
assessed using the Schedules of
Clinical Assessment in
Neuropsychiatry (SCAN), parts of the
Addiction Severity Index (ASI), and
questionnaires on reasons for CU and
reactions to CU while intoxicated

Subjects with lifetime depression
used cannabis for the same self-
medication reason as other
psychoses. While under the
influence of cannabis, they more
often experienced depression,
sadness, anxiety, and paranoia, and
they were less likely to report
happiness or euphoria

Support for self-medication and the
stress-misattribution hypothesis
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Discussion

There are contradictory data on the role of CU/CUD in
AD or state-anxiety. While there is a clear association be-
tween CU/CUD and AD, the direction of causality remains
unclear, with studies reporting contradictory relationships as
well as effects that become insignificant with covariate ad-
justment. The most compelling evidence lies in favor of the
self-medication hypothesis, with the common factor theory,
stress-misattribution hypothesis and reciprocal feedback
theory lacking substantial evidential support. Inferring

causality from the CU: AD correlation is problematic given
the inconsistency of associations, relatively small strengths of
association, lack of specificity of effect and lack of expected
increased AD incidence due to increased CU.

At this juncture in time, the self-medication hypothesis is
the most likely explanation associating CU with ADs and
symptomatology. Longitudinal and epidemiological studies
of targeted populations, tracking temporal relationships while
studying both AD and state-anxiety levels, may better as-
certain if CU is a true risk factor for AD incidence. As re-
search in various domains continues to examine cannabis

Table 5 (continued)

Citation Methodology Results Conclusion

Dorard
et al. [34]
(2008)

N = 32 cannabis abusers and N = 30
healthy controls completed self-
reports measuring depression (BDI-
13), anxiety (STAI-Y), alexithymia
(TAS20; BVAQ-B), anhedonia (PAS;
SAS), and sensation seeking (SSS) with
subsequent MINI evaluating cannabis
dependence

Of those with chronic CU, 37.5%
report symptom relief associated
with relaxation and anxiety
sedation. Logistic regressions
demonstrated that cannabis-
abusing subjects weremore likely to
experience high levels of anxiety,
physical anhedonia, and sensation
seeking than the controls

Cannabis is often used for the
purpose of symptom relief in chronic
users seeking to alleviate anxiety

Temple
et al. [35]
(2014)

N = 316 participants aged 18–71
assessed for state-anxiety and stress
using questionnaire with subsequent
PATH analysis testing cannabis-
anxiety hypotheses

Past and current CUs reported
higher incidence of lifetime anxiety
than participants who had never
used cannabis, without group
differences in state-anxiety, stress,
or age of anxiety onset. State-
anxiety and stress were not
associated with frequency of CU,
but reported use to self-medicate
for anxiety was positively associated
with all three. Preexisting and high-
state anxiety was associated with
frequency of CU mediating effects
of self-medication

The self-medication hypothesis is the
most supported hypothesis
explaining the association of
cannabis and ADs. The strongest
predictor of CU is the use of cannabis
for self-medication purposes

AD, anxiety disorder; AMD, anxiety and mood disorder; CU, cannabis use; CUD, cannabis use disorder.

Fig. 1. PRISMA diagram. The figure demonstrates the identification, screening and inclusion of studies for review.
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science from both pharmacological and neuroscientific
perspectives, we will better understand the molecular and
functional effects of cannabis on anxiety, allowing better
separation of the toxic and therapeutic effects of cannabis for
more targeted preventative and treatment purposes.

As new clinical trials seek to better define the therapeutic
potential of cannabis and cannabinoid derivatives for con-
ditions such as OCD, PD, GAD, and PTSD, elucidating the
effect of cannabis and its constituents on the anxiety circuit is
as important as ever. THC has been of particularly interest in
the past decade due to increasing CU-cases and shifting state
legal climates. Yet it is another cannabinoid – cannabidiol
(CBD) – that is currently being tested for FDA approval in
case of treatment-resistant epilepsy. CBD has been shown to
reduce THC-induced anxiety [50] and experimentally in-
duced anxiety [51], most likely due to agonist activity at the
5HT1A receptor [52–54]. A recent systematic review found
both clinical and preclinical studies supporting the use of
CBD in reducing anxiety levels [54]. Other potential ther-
apeutic potentials include antipsychotic, analgesic, neuro-
protective, anticonvulsant, and antiemetic properties [55].

This paper is not without important limitations each
reader must consider. First, there are limited studies of
cannabis on anxiety, and only recently (i.e., in the past 5–10
years) have more researchers attempts to study cannabis
given the complexmedicolegal environment surrounding the
drug. Therefore, there is a true need for future studies of the
cannabis, both in animal models and in human models, to
better define the drug’s effect on the anxiety circuit as well as
other circuits should specific therapeutic benefits be agreed
upon in the literature. It’s important to note that cannabis has
a dose-dependent relationship on anxiety; that is, low doses
are anxiolytic and high doses are anxiogenic. The concept of
dose becomes of upmost important in this setting. Another
important limitation associated with this first point is het-
erogeneity in the data. Specifically, when anxiety, different
measures of anxiety were used, including subjective reports of
decreased anxiety, patient-reported outcome tools, and
measures of health-related quality of life, as well asmarkers of
sleep and mood. It is important to define and perhaps
standardize a clinical outcome of interest (e.g., GAD-7, EQ-
5D-5L Index Value), such as a specific patient-reported
outcome measure at a distinct time points, as this will
limit heterogeneity and facilitate future reviews and meta-
analyses. In addition, information on the effects of cannabis
on anxiety are overall limited, but with continued interest
from the academic community, this area of research is
growing in terms of the number of studies published. Current
data on the relationship cannabis and anxiety containsmixed
results that cannot be easily pooled for meta-analysis.
However, emerging literature are suggesting directionality of

relationships. Ultimately, future studies with a higher level of
evidence will be needed. An additional limitation is our
review of study process, which only involves one reviewer
and not a second or third reviewer for disagreements in the
reviewal process. An additional limitation has to do with our
PRISMAdiagram, which does not specifically list numbers of
studies excluded for specific reasons. Lastly, some of the
included studies are on CU in an adolescent population.
Previous literature has demonstrated CU in adolescents to be
associated with higher risk of cannabis abuse and depen-
dence [56], but also associated with risk of depression and
ADs [48]. Therefore, the use of cannabis between adults and
adolescents may not necessarily be considered similar in
terms of downstream health risks, as adolescents may be at-
risk for possible dependence and anxiety/mood disorders.
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