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Association of Cannabis With Long-Term Clinical  
Symptoms in Anxiety and Mood Disorders:
A Systematic Review of Prospective Studies
George Mammen, PhDa,*; Sergio Rueda, PhDa; Michael Roerecke, PhDa;  
Sarah Bonatob; Shaul Lev-Ran, MDa,c,d; and Jürgen Rehm, PhDa

ABSTRACT
Objective: To systematically review studies examining the longitudinal 
associations between cannabis use and symptomatic outcomes among 
individuals with an anxiety or mood disorder at baseline.

Data Sources: A search of the literature up to May 2017 was conducted 
using several databases. Search terms related to the exposure (ie, 
cannabis) and outcome (ie, symptoms) variables of interest. There were 
no search restrictions.

Study Selection: In total, 10,191 citations were screened. Key inclusion 
criteria related to (1) cohort-based longitudinal study design using 
adults who met criteria for a mood or anxiety disorder at baseline, (2) 
an independent variable focusing on at least baseline cannabis use, and 
(3) a dependent variable focusing on the symptomatic course and/or 
outcomes in anxiety and mood disorders (AMD).

Data Extraction: We followed the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses guidelines. Methodological 
characteristics and key findings were extracted from each study, and 
quality assessments were conducted for each study.

Results: Twelve studies (with a total of 11,959 individuals) met inclusion 
criteria related to posttraumatic stress disorder (n = 4), panic disorder 
(n = 1), bipolar disorder (n = 5), and depressive disorder (n = 2). Across 11 
studies, “recent” cannabis use (ie, any/greater frequency of use during 
the last 6 months) was associated with higher symptomatic levels over 
time relative to comparison groups (ie, no/lesser frequency of use). Ten 
of these studies further suggested that cannabis use was associated 
with less symptomatic improvement from treatment (eg, medication, 
psychotherapy for AMD).

Conclusions: Recent cannabis use was associated with negative long-
term symptomatic and treatment outcomes across AMD. The findings 
should be interpreted with caution, considering the observational 
designs across studies and the biases associated with the samples (eg, 
inpatients) and sources of cannabis consumed (ie, unregulated sources). 
Nonetheless, clinicians can use the insight gained to inform their own 
and their patients’ knowledge concerning potential risks of cannabis 
with regard to symptoms of AMD.
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Cannabis is commonly used among individuals 
living with anxiety and mood disorders (AMD), 

which are the most prevalent mental health conditions 
globally.1 For instance, those diagnosed with generalized 
anxiety disorder, posttraumatic stress disorder (PTSD), 
bipolar disorder, and depressive disorders have higher 
rates of lifetime and recent use (eg, past year and month) 
than individuals without such psychiatric conditions,2–4 
with around 20%–30% of users consuming cannabis 
daily.5–9 This frequent use has been discussed in the 
context of self-medication. In line with this, AMD 
lead mental health conditions in which cannabis is 
used for therapeutic purposes,10–12 as users report that 
cannabis relieves acute symptoms in PTSD (eg, reduces 
nightmares), bipolar disorder (eg, stabilizes mood), and 
depressive disorders (eg, increases motivation).13–18

However, whether cannabis positively or negatively 
influences long-term symptoms in AMD is highly 
debated and is an understudied area of research.19–22 
The majority of longitudinal studies examining 
relationships between cannabis and psychiatric 
disorders have focused on the general population and 
the incidence of developing mental health conditions 
as predicted by cannabis use. Systematic reviews show 
that higher frequencies of use may increase risk in the 
onset of anxiety, depressive, and bipolar disorders,23–26 
in addition to schizophrenia and psychoses.27 On the 
basis of this literature, mental health experts theorize 
that cannabis use most likely does not benefit long-
term symptoms but rather exacerbates the course of 
illness.19,28

To the authors’ knowledge, no systematic review 
has focused on the longitudinal associations between 
cannabis use and AMD in a clinical population. 
Wilkinson and colleagues,29 in the Journal of Clinical 
Psychiatry, published a systematic review to determine 
the efficacy of cannabis in psychiatric indications. 
However, their review did not focus on AMD, as they 
examined PTSD, in addition to Alzheimer’s disease and 
Tourette’s syndrome. Narrowing the focus to AMD is 
warranted, particularly given the high prevalence of 
cannabis consumption in PTSD and other anxiety 
(eg, social anxiety disorder) and mood disorders (eg, 
major depressive disorder).2–9 Pursuing this aim can 
help address if cannabis is associated with negative or 
positive symptomatic outcomes, which clinicians can 
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Table 1. Outline of Search Terms Used in the Study Search Strategy
Concept MeSH Termsa Keywords
Independent variable: cannabis cannabis

cannabis addiction
medical cannabis
marijuana smoking
marijuana abuse
medical marijuana
marijuana usage

cannabis*
marihuana*
marijuana*
hash
hashish

Dependent variable: anxiety and mood disorders anxiety
anxiety disorders
trauma/stressor related disorder
emotional trauma
mood disorders
adjustment disorder
depression
bipolar and related disorders
affective disorders

anxiety, anxious, phobia, phobic, panic disorder, panic attack 
traumatic disorder*, post*, trauma*, stress, combat neuroses, 
war neurosis, combat disorder*, combat neuroses, shellshock*, 
psychological trauma, mood disorder*, mood disruptive 
dysregulation, affective disorder*, seasonal affective disorder, 
depress, dysthym*, premenstr* dysphoric disorder*, bipolar, 
manic, mania

Association association
correlation
risk factors

relation*
causal*

aMeSH (Medical Subject Heading) search terms are the controlled vocabulary used by the US National Library of Medicine to index articles for MEDLINE/
PubMed. MeSH terminology provides a consistent way to retrieve information that may use different terminology for the same concepts; an asterisk (*) 
denotes that the search term will look for any word with the given letter combination plus any combination of letters following the original combination.

use as evidence to inform patients regarding potential long-
term influence (eg, benefits, risks) of cannabis on AMD.

METHODS

To conduct this systematic review, we followed the 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) guidelines. The study protocol 
was registered with PROSPERO (registration number: 
CRD42017037733).

Databases and Search Terms
The following electronic databases were used for the 

literature search: Embase, MEDLINE, MEDLINE in Process 
and Other Non-Indexed Citations, MEDLINE Epub Ahead 
of Print, and PsycInfo. Databases including gray literature (ie, 
conference papers) were searched up until May 2017. There 
were no year, language, or study type restrictions. Search 
terms related to the exposure (ie, regulated and unregulated 
cannabis) and outcome (ie, AMD) variables of interest 
(Table 1). The search process was led by a professional health 
science librarian (S.B.).

Screening Process and Study Eligibility Criteria
The study screening and retrieval process was conducted 

in duplicate by 4 trained reviewers and documented by 

DistillerSR.30 Reference lists of relevant studies and literature 
reviews, in addition to “related articles” in electronic 
databases, were further examined. Meeting the inclusion 
criteria meant that the study (1) employed a cohort-based 
longitudinal design; (2) focused on adults (ie, 18+ years 
of age) meeting criteria for a mood or anxiety disorder 
at baseline (without comorbidities related to physical 
illness, schizophrenia, or psychoses), as determined by 
either clinician interviews or screening instruments with 
established cutoff thresholds; (3) assessed symptomatic 
course (operationalized as using multiple follow-up 
assessments in analysis) and/or symptomatic outcome 
(operationalized as using only 1 follow-up measure) as the 
dependent variable; (4) assessed at least baseline cannabis 
use as the independent variable (isolated cannabis without 
polysubstance use); and (5) included at least 1 comparison/
control group.

Data Extraction and Quality Assessments
Methodological characteristics and key findings were 

extracted from each study. Authors of eligible studies were 
contacted to provide missing or additional data. To assess 
study quality, we used the Newcastle-Ottawa Quality 
Assessment Scale for Cohort Studies,31 which examines 
quality via indicators related to sample recruitment, group 
comparability, and ascertainment of the exposure and 
outcome variables of interest. Two appraisers performed 
these assessments independently. Interrater agreement was 
assessed using the κ statistic (κ = 0.79), and any discrepancies 
were resolved with the coauthors of this review.

RESULTS

Retrieved Results
The search process yielded 16,251 citations. After 

deduplication, 10,191 titles/abstracts were screened, resulting 

Cl
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nt
s ■■ Whether cannabis is associated with long-term positive 

or negative symptomatic outcomes in anxiety and mood 
disorders is an understudied and controversial area of 
research.

■■ Clinicians can use the evidence presented in this review 
to help inform their own and their patients’ knowledge 
concerning potential risks of cannabis on symptom and 
treatment outcomes in anxiety and mood disorders.

http://www.crd.york.ac.uk/prospero/display_record.asp?src=trip&ID=CRD42017037733
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Figure 1. PRISMA Flow Diagram

Abbreviation: PTSD = posttraumatic stress disorder.
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in 12 included studies. Figure 1 displays the flow diagram 
and reasoning for study exclusions. Five anxiety disorder–
based studies (PTSD, n = 4, panic disorder, n = 1) and 7 mood 
disorder–based studies (bipolar disorder, n = 5; depressive 
disorder, n = 2) were used in the synthesis, using data from 
a total sample of 11,959 individuals (2,588 individuals “more 
exposed” to cannabis, operationalized as any recent use or 
greater use; 9,371 individuals “less exposed” to cannabis, 
operationalized as no recent use or lesser use).

Study Characteristics and Quality
Tables 2 and 3 highlight methodological characteristics 

and findings, respectively, of each study. The majority of 
studies were based in the United States (n = 8), followed 
by Europe (n = 3) and Australia (n = 1). Study samples 
ranged from 62 to 22,948 individuals who qualified for an 
anxiety or mood disorder at baseline and were psychiatric-
based patients (majority inpatients) receiving symptomatic 
treatment. The baseline age ranged from 18 to 65+ years, 
with the baseline mean age across the cohorts being close 
to 43 years. There was fairly even representation of genders 
across the bipolar, panic, and depressive disorder studies. 

Among the 4 PTSD studies, 3 were heavily focused on males 
(93%–100%). In terms of study design, 9 were observational 
cohort studies, and 3 were based from secondary analyses of 
interventions aimed at treating the anxiety or mood disorder. 
Follow-up periods ranged from 2.5 months to 5 years.

Cannabis use was assessed subjectively across studies, 
primarily using self-report measures via clinical interviews. 
All studies focused on frequency of recent use during the 
past 7 days, 1 month, 3 months, or 6 months. Six studies used 
only baseline assessments of cannabis use, and 6 studies used 
multiple assessments to help determine how changes in use 
(eg, reducing it) affect symptomatic outcomes. In terms of 
source of cannabis, all studies examined use of illicit “street 
cannabis” (ie, unregulated cannabis) in relation to outcomes 
of AMD.

The majority of studies (n = 10) used a version of the 
DSM (eg, -III, -IV) for diagnosing AMD. In terms of the 
dependent variable, various measures of symptoms were 
used across the AMD (see Table 2), though all but 1 study 
(ie, number of symptoms)32 used a scale of symptom severity. 
Two studies used only 1 follow-up outcome of symptoms, 7 
studies used multiple follow-up measures of symptoms to 
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help determine how cannabis affects the course 
of symptoms, and 3 studies measured both course 
and outcomes of symptoms.

In terms of study quality (Table 4), out 
of a possible 8 stars, 3 studies were rated 
7 stars, 6 studies were rated 6 stars, and 3 
studies were rated 5 stars, suggesting that the 
majority of studies can be considered of good 
overall methodological rigor. Specifically, all 
studies received maximum stars for cohort 
representativeness and assessment of exposure, 
and most studies received maximum stars for 
the following: controlling for baseline symptoms 
(n = 9) and multiple additional confounding 
variables in final statistical models (n = 10) (eg, 
age, sex, comorbidities, polysubstance use); 
conducting follow-up assessments 1 year after 
baseline (n = 7); and having high retention rates 
(> 80%; n = 10). Detailed scoring of each study is 
available upon request.

Cannabis and PTSD or Panic Disorder
Four studies examined the association of 

cannabis with long-term symptoms in PTSD.33–36 
Three studies collectively showed that recent 
cannabis use (eg, past month) was associated with 
a negative course33,34 and negative outcomes36 of 
PTSD symptom severity, while 1 study found 
no significant relationships (note that this study 
included only 32 individuals in the “exposure” 
group).35 Among the significant findings, 2 studies 
found that “any” level of baseline cannabis use 
(F = 81.83, P < .0001)34 or sustained use over time 
(F = 21.47, P < .01)36 was associated with greater 
PTSD symptom severity 4 months following 
baseline assessments, compared to abstinence. 
These studies also supported that stopping use 
is associated with less severe symptoms (Cohen 
d = −0.18)36 and greater improvements in 
symptoms from treatment (Cohen d = −0.61)34 
compared to continuing or starting cannabis 
use. Bonn-Miller and colleagues33 revealed that 
a baseline current cannabis use disorder (CUD) 
diagnosis was associated with less improvement 
from treatment regarding PTSD symptoms 
(β = –0.14, P < .05) over the course of 2.5 months, 
relative to the comparison group (ie, no CUD), 
specifically concerning avoidance numbing 
(β = –0.13, P < .05) and hyperarousal (β = –0.13, 
P < .05) symptoms. In these 3 studies finding 
significance, it is worth noting that all participants 
were predominantly men who were enrolled 
in a Veterans Affairs residential rehabilitation 
program to help treat their combat-related PTSD. 
Hence, the findings may not be generalizable to 
females experiencing non–combat-related PTSD, 
for instance.
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Table 4. Study Quality Assessment Scoresa

Study Selection (3) Comparability (2) Outcome (3) Total Score (8)
PTSD
Bonn-Miller 201333 ★★★ ★★ ★ 6
Manhapra 201534 ★★★ ★★ ★ 6
Ruglass 201735 ★★★ ★★ 5
Wilkinson 201536 ★★★ ★★ ★ 6
Panic Disorder
Bricker 200737 ★★★ ★ ★★ 6
Bipolar Disorder
Kim 201538 ★★★ ★★ 5
Kvitland 201539 ★★★ ★★ ★ 6
Strakowski 200740 ★★★ ★★ ★★ 7
van Rossum 200941 ★★★ ★★ ★★ 7
Zorrilla 201442 ★★★ ★ ★★ 6
Depression
Bahorik 201743 ★★★ ★ ★ 5
Feingold 201732 ★★★ ★★ ★★ 7
aEach study can be awarded a maximum of 8 stars: 3 stars for its “selection” of the 

exposed cohort (1 star if cohort is representative) and nonexposed cohorts (1 star 
if cohort is drawn from same community as exposed cohort), in addition to its 
selection of the exposure assessment (1 star if exposure assessed via secure record or 
structured interview); 2 stars for “comparability” of cohorts based on accounting for 
the most important factor (1 star if study controls for baseline symptomatic scores) 
and additional factors (1 star if study accounts for age, gender, and comorbidities, 
polysubstance use); and 3 stars for “outcome” criteria concerning assessment of 
outcome (1 star for independent blind assessment or record linkage), length of 
follow-up (1 star for > 6 months follow-up), and adequacy of follow-up (1 star for 
retention rate > 80%).

Abbreviation: PTSD = posttraumatic stress disorder.

One study examined the association of cannabis with symptoms 
in panic disorder, using secondary data from a trial aimed to reduce 
symptoms via medication and psychotherapy. Bricker et al37 showed that, 
in the intervention group, there were no differences between monthly 
users and less than monthly users in terms of symptomatic outcomes 
over 1 year, suggesting that cannabis use did not impede recovery. 
Within the control group not receiving the intervention, however, 
monthly cannabis use (Center for Epidemiologic Studies Depression 
Scale [CES-D] adjusted mean = 28.54, P < .01) was associated with 
higher levels of depressive symptoms over 1 year compared to less than 
monthly use (CES-D adjusted mean = 21.73, P < .01). No associations 
were found for core panic symptoms or social phobia symptoms. The 
limited findings in this study could be due to the small sample of 
monthly users (ie, 29 individuals) and the focus on lower frequencies 
of use (ie, using cannabis at least once in the past month but no more 
than once per week was operationalized as monthly use).

Cannabis and Bipolar Disorder
Five studies examined the association of cannabis with long-term 

symptoms in bipolar disorder.38–42 Each study provided indication 
that recent cannabis use (eg, past month) was associated with negative 
symptomatic outcomes. For instance, 2 studies revealed that “any recent 
use” of cannabis (eg, 2–3 times per week) over 1 year was associated 
with greater symptom severity for mania throughout the course of 1 
year (β = 0.15, P = .001)41 and at 1-year follow-up39 compared to no use 
or stopping use. Both studies found no significant associations related 
to depressive symptoms, likely attributed, as the authors note, to the 
focus on patients with more severe baseline mania than depression.

The remaining 3 studies38,40,42 collectively showed that cannabis use 
was associated with greater symptom severity, as measured through 
thresholds concerning symptomatic remission, recovery, and recurrence 

for mania and depressive symptoms. Specifically, 
Kim and colleagues38 showed that baseline 
“regular” use (ie, > 3 days/week) was associated 
with less occurrence of remission for mania and 
depressive symptoms throughout the course of 2 
years compared to nonregular use (ie, < 3 days/
week). Aligned with this finding, Zorrilla et 
al42 showed that continued use over 1 year (ie, 
any use) was associated with higher recurrence 
rates of mania (OR = 1.59, P = .048) and quicker 
time to recurrence (OR = 1.47, P = .034) over 
the course of 2 years, relative to never use. 
Zorrilla and colleagues’ study further suggested 
that stopping cannabis use was associated with 
more favorable symptomatic outcomes over 
time. Lastly, Strakowski and colleagues40 found 
that a baseline CUD diagnosis was associated 
with more weeks spent in an affective episode 
(F2,134 = 5.9; P = .004), more time in mixed 
episodes (F2,134 = 3.8; P = .03), and more rapid 
cycling between episodes over the course of up to 
5 years compared to having no CUD diagnosis. 
All bipolar disorder studies were conducted in 
the context of symptomatic treatment including 
medication and inpatient care, which revealed 
that cannabis use was associated with less 
improvement from treatment.

Cannabis and Depressive Disorder
Two studies examined the association of 

cannabis with long-term symptoms in depressive 
disorders. Both studies revealed that cannabis use 
was associated with higher symptom severity43 
and the number of symptoms.32 Specifically, 
Feingold and colleagues32 showed that a CUD 
diagnosis between baseline and follow-up was 
associated with a greater number of depressive 
symptoms (β = 0.62, P = .0019), specifically 
related to anhedonia (OR = 2.62; P = .0048) and 
insomnia/hypersomnia (OR = 2.30 P = .0055) at 
3-year follow-up relative to no use. Bahorik and 
colleagues43 showed that continued cannabis 
use was associated with greater symptom 
severity and less symptomatic improvement 
for depressive (β = 1.24, P < .001) and anxiety 
symptoms (β = 0.80, P < .001) over the course of 
6 months relative to no use. This study was in the 
context of cognitive behavior therapy, suggesting 
that cannabis use may potentially interfere with 
psychotherapy effectiveness.

DISCUSSION

This review provides consistent evidence 
that—among individuals living with a baseline 
PTSD, panic disorder, bipolar disorder, or 
depressive disorder—recent cannabis use was 



Yo
u 

ar
e 

pr
oh

ib
it

ed
 fr

om
 m

ak
in

g 
th

is
 P

D
F 

pu
bl

ic
ly

 a
va

ila
bl

e.

For reprints or permissions, contact permissions@psychiatrist.com. ♦ © 2018 Copyright Physicians Postgraduate Press, Inc.

It is illegal to post this copyrighted PDF on any website.

     e9J Clin Psychiatry 79:4, July/August 2018

Cannabis and Anxiety and Mood Disorders

associated with negative symptomatic outcomes (including 
course of symptoms) over time. Specifically, the collective 
findings suggest that individuals using cannabis (ie, any/
greater frequency of use in the last 6 months) experienced 
greater symptom severity and number of symptoms and less 
occurrence of symptomatic remission and recovery up to 5 
years following baseline assessment relative to the comparison 
groups (ie, no/lesser frequency of use). All but 1 study32 across 
the review was in the context of treatment for an anxiety or 
mood disorder (eg, medication, psychotherapy), implying 
that cannabis use may potentially interfere with recovery 
efforts and contribute to long-term persistent symptoms.

These results are supported by the broader substance use 
literature inferring a detrimental effect of various substances 
(eg, alcohol, tobacco) on the clinical course and treatment 
outcomes in anxiety, depressive, and bipolar disorders.44–46 
Although cannabis is considered less harmful than most 
psychoactive substances,47,48 the results nonetheless support 
its link to negative symptomatic outcomes in AMD. Specific to 
the cannabis literature, the results support studies (ineligible 
for inclusion in the current review; eg, no comparison 
groups, not longitudinal) showing that cannabis users with 
AMD experience “negative” symptoms,49,50 psychological 
distress,51 and a low quality of life52 and that reducing use 
may benefit symptoms.53 The evidence from the general 
population, which shows cannabis use to increase the risk 
in developing AMD over time23–26 and other adverse mental 
health effects,54 further supports association of cannabis with 
negative symptomatic outcomes in a clinical population.

Our review provides no indication that cannabis benefits 
AMD over time. This finding opposes other studies 
(ineligible for inclusion) suggesting that cannabis can 
play a role in alleviating symptoms in PTSD (eg, reduces 
nightmares), bipolar disorder (eg, stabilizes mood), and 
depressive disorders (eg, increases motivation).13–18,55,56 
However, these studies are primarily based on acute 
therapeutic effects of cannabis. Mechanistically, acute effects 
of cannabis are mediated by the human endocannabinoid 
system.57 This homeostatic system serves to regulate mood, 
cognition, appetite, and sleep, among other functions, 
by the interactions between endogenous cannabinoids 
(anandamide and 2-arachidonoylglycerol) and G-protein 
cannabinoid receptors (CB1, CB2).58 When cannabis is 
consumed, its constituents such as tetrahydrocannabinol 
(THC) and cannabidiol (CBD), which structurally resemble 
the mentioned endogenous cannabinoids, activate the 
endocannabinoid system by reacting with the brain’s CB1 
receptors. This mechanism is the basis by which cannabis 
facilitates a “high” effect, emulating antianxiety and 
antidepressive states in some individuals.

Particularly among individuals living with AMD, research 
shows there are deficiencies in cannabinoid production and 
signaling dysfunctions within the endocannabinoid system 
that may contribute to the disorder.59–63 Targeting this system 
has therefore been recommended to help treat AMD62,63 by 
helping to synthesize endocannabinoids, regulate signaling, 
and overall facilitate the endocannabinoid system. However, 

whether exogenous cannabinoids, such as THC, can intervene 
in the endocannabinoid system to sustainably improve 
related symptoms is controversial and understudied. Based 
on the literature and mechanisms explaining acute effects 
of cannabis, in conjunction with the review’s longitudinal-
associative findings, it can be speculated that cannabis may 
serve as a “Band-Aid” strategy to relieve acute symptoms, but 
over time the drug may contribute to persistent symptoms 
and the prevention of symptomatic recovery.

Study Limitations and Future Research
Despite the consistent results of cannabis’s association with 

negative long-term symptomatic and treatment outcomes, 
the review’s findings need to be interpreted with caution 
when considering the individual studies’ methodological 
limitations in conjunction with the broader limitations 
of the systematic review. First, the observational designs 
across studies disallow causal inferences to be made between 
cannabis use and persisting symptoms of AMD. Though the 
review found a consistent longitudinal association between 
cannabis use and symptoms in AMD, the conclusion that 
cannabis can negatively influence the course and outcomes 
of symptoms and treatment efforts over time can only be 
speculative. Second, the review’s findings may be biased 
toward a sample with a higher severity of symptoms, as 
the large majority of the total sample (11,959 individuals) 
included psychiatric inpatients and outpatients. Including 
individuals with varying degrees of symptom severity can 
provide further knowledge on the influence of cannabis in 
AMD, particularly among those not needing psychiatric 
intervention (ie, lower severity).

Third, unaccounted confounding variables around 
cannabis consumption in each study may have further 
biased the results. For example, the earlier age at onset for 
cannabis use significantly increases risk in developing AMD 
in addition to cannabis dependence.64 Hence, the age at onset 
could have mediated the association between cannabis use 
and negative symptomatic outcomes.

Further, none of the studies captured the dose of cannabis 
consumed, but rather the broader, subjective frequency of 
recent use, which is subject to recall and social desirability 
biases. Within frequency of use, there was heterogeneity in the 
definitions and operationalizations of individuals “exposed” 
and “nonexposed” to cannabis. For example, the exposed 
groups in multiple studies may have included those who use 
cannabis daily, in addition to those who used cannabis “at 
least once in the past month,” whereas the nonexposed groups 
in multiple studies may have included those who have never 
used cannabis with those who may use cannabis at lower 
frequencies. Distinguishing these users in analysis, among 
low, moderate, and heavy/daily consumption, for example, is 
important since the adverse psychological effects of cannabis 
are considered to be frequency and dose dependent.57,65

Regarding frequency and dose, it is imperative to also 
collect information on the concentrations of cannabinoids 
consumed (eg, THC). A proxy for this in the review was based 
on the source of cannabis used, which were unregulated-illicit 
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sources. Over the last several decades, “street cannabis” has 
contained increasingly potent levels of THC and decreases 
in CBD production.66 Researchers have noted that the 
drug’s effects and risks can depend upon the potency and 
dose of THC and its ratio with CBD.57,65 At higher levels, 
THC—the primary and psychoactive constituent of cannabis 
responsible for the “high”—may overstimulate CB1 receptors 
and contribute to adverse effects including increased acute 
anxiety, paranoia, memory impairment, and sedation and 
subsequent addiction issues related to withdrawal and 
tolerance.58,67 Thus, the frequency of cannabis use among a 
clinical population (eg, daily)68,69 and the increasingly potent 
THC levels in street cannabis may help explain the review’s 
findings of cannabis’s association with negative symptomatic 
and treatment outcomes.

Interestingly, emerging evidence shows that THC’s adverse 
effects can be limited by CBD, which is cannabis’s secondary 
and nonpsychoactive constituent that has been bred out of 
street cannabis. Unlike THC, CBD does not yield a “high” 
experience, is perceived as having limited side effects, and 
is generally well tolerated across doses.70 One role of CBD 
is to mitigate THC’s effects, mechanistically explained by 
its indirect antagonist actions71,72 and low affinity for CB1 
receptors.73 This action helps prevent THC from acting at full 
strength.74,75 Independent of THC, CBD further contains its 
own antianxiety properties involving mechanisms with other 
mood regulatory receptors (eg, GPR55, 5-HT1A).76 Hence, 
due to its nonpsychoactive property, safety and tolerability, 
and encouraging evidence as an antianxiety drug, “CBD is 
possibly the cannabinoid more likely to have initial findings 
translated into clinical practice.”70(p1224)

Fourth, there was further heterogeneity regarding the 
outcome assessments. For instance, the symptoms across 
AMD were measured and operationalized by severity, 
remission, recurrence, recovery, relapse, cycling, or 
number of symptoms. Compounding the heterogeneity 
was the review’s inclusion of individual AMD in PTSD, 
panic disorder, bipolar disorder, and depressive disorder. 
This decision was based on the limited number of studies 
available for each disorder, and it limited the ability to 
conduct a meaningful meta-analysis. Of notice was the lack 
of cohort studies on generalized anxiety disorder (n = 0), 
social anxiety disorder (n = 0), and depressive disorders 
(n = 2). Considering that AMD are the most common mental 
health conditions,1 with strong links to frequent cannabis 
use,2–9 more monitoring of consumption and symptoms 
within each disorder is warranted.

Overall, future research in this area needs to address 
the limitations of the current literature by increasing 
methodological rigor to better ascertain the influence of 
cannabis on the course and outcomes of symptoms in AMD. 
In addition to accounting for the potential confounding 
variables noted above (eg, age at onset of use, dose of 
cannabinoid concentration), greater focus is needed in 
examining changes in severity scale scores between baseline 
and follow-up assessments. These data would help determine 
if cannabis “worsens” symptoms over time within subjects, 

as opposed to the current review, which moreover indicates 
that cannabis users are more likely to experience greater 
symptom severity over time compared to those abstaining 
from use. Additionally, clinical trials are needed to rigorously 
examine cannabis’s short- and long-term medical application 
for AMD, with specifics on cannabinoid concentrations 
(eg, THC, CBD), route of administration (eg, pill form, 
vaporization), dosage (eg, low vs moderate), different forms 
of cannabis (eg, oils, dried cannabis), interactions with 
medications (eg, antianxiety drugs), and mechanisms (eg, 
endocannabinoid system functional magnetic resonance 
imaging studies).

Clinical Implications
Though the findings of the review have clear limitations, 

this systematic review is the first to provide unique insight 
into the longitudinal associations between cannabis use and 
symptomatic outcomes among those living with a baseline 
anxiety or mood disorder. Clinicians can use this “best 
available” evidence to inform their own and their patients’ 
knowledge concerning potential long-term risks of cannabis 
on symptoms and recovery. The results can be useful for 
health care professionals (eg, psychiatrists, family doctors, 
nurse practitioners) who are asked to prescribe medical 
cannabis from patients living with AMD. With increasing 
legalization of recreational cannabis in North America (eg, 
Canada in 2018), communicating this evidence to patients 
requesting medical cannabis is timely and important when 
one considers they will arguably have easier and quicker 
access to regulated recreational cannabis than regulated 
medical cannabis.

CONCLUSION

Across AMD, recent cannabis use was associated with 
negative symptomatic and treatment outcomes over time. 
The findings should be interpreted with caution when 
considering the observational designs across studies, biases 
linked with the samples (eg, inpatients) and sources of 
cannabis consumed (ie, unregulated sources), and limitations 
surrounding the heterogeneity in exposure and outcome 
measurements. This review can inform future research to 
provide more rigorous data to better ascertain cannabis’s 
influence on the course and outcomes of symptoms in AMD. 
Clinicians can use the insight gained from the review to help 
inform their own and their patients’ knowledge concerning 
potential risks of cannabis on long-term symptoms and 
recovery.
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