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The landscape of attitudes, legal status and patterns of use of cannabis is rapidly changing in the United States and

elsewhere. Therefore, the primary aim of this narrative review is to provide a concise overview of the literature on the

comorbidity of cannabis use and cannabis use disorder (CUD) with other substance use and psychiatric disorders, and to

use this information to accurately guide future directions for the field. A literature review of PubMed was conducted for

studies relating to cannabis use, CUD, and a co-occurring psychiatric disorder. To provide an overview of representative

data, the literature review focused on national-level, population-based work from the National Epidemiologic Survey on

Alcohol and Related Conditions (NESARC) and National Survey on Drug Use and Health (NSDUH) surveys. Considering

rapidly changing cannabis laws, recent (past five-year) studies were addressed. A strong body of literature shows

associations between cannabis use and CUD with other drug use, psychosis, mood disorders, anxiety disorders, and

personality disorders. The strongest evidence of a potential causal relationship exists between cannabis use and

psychotic disorders. While some evidence shows potential directionality between cannabis use and mood and anxiety

disorders, results are inconsistent. Studies have established higher rates of CUD among those with personality disorders,

but little about the specifics of this relationship is understood. Conclusions: Although the general population in the United

States increasingly perceives cannabis to be a harmless substance, empirical evidence shows that cannabis use is

associated both with CUD and comorbid psychiatric illness. However, there is mixed evidence regarding the role of

cannabis in the etiology, course, and prognosis of a co-occurring disorder across all categories of psychiatric disorders.

Future research should expand on the existing body of literature with representative, longitudinal data, in order to better

understand the acute and long-term effects of cannabis on comorbid psychiatric illness. 
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1. Introduction

Cannabis is one of the most widely used psychoactive substances in the United States (U.S.), with around 43.5 million

people over the age of 12 reporting past-year use and around 124 million people reporting lifetime use in 2018 . The

legal status of cannabis in the U.S. is rapidly changing, with a total of 33 U.S. states permitting adult use of medical

cannabis and 11 states additionally permitting adult recreational use in 2020 . Globally, an estimated 188 million people

used cannabis within the past year in 2017, with trend rates in use rising substantially in the Americas and Asia .

Although trends in cannabis use have not increased at the same rate in Europe, cannabis remains the most commonly

used illicit drug there . For example, cannabis accounted for 71% of all illegal drug seizures in England and Wales in the

fiscal year 2018–2019 . Furthermore, the changing legalities in the United States has stimulated debate in Europe

regarding the advantages and disadvantages of medical and recreational cannabis . No country in the European Union

currently permits cannabis for medical or recreational use. However, cannabis use is decriminalized in countries such as

Portugal and the Netherlands . Data show that youth across Europe perceive cannabis use as risky, but this perception

may be moderated by peer use . Despite an increasing perception among the U.S. public of cannabis as a safe

substance , both adverse mental and physiological effects of cannabis use can occur . In the U.S. general

population, the prevalence of medical and recreational cannabis use, as well as cannabis use disorder (CUD), is

increasing . Levels of delta-9-tetrahydrocannabinol (THC) concentration in cannabis products are also increasing in the

U.S.  and in Europe . Furthermore, while a commonly-held assumption is that few cannabis users will develop

cannabis use disorder , CUD now occurs in 20–30% of users .

Studies dating back to the 1980s show a high degree of comorbidity of substance and psychiatric problems among

treated patients . These findings were originally assumed to be due to Berkson’s bias, i.e., that those with multiple

conditions more likely to enter treatment than those with only a single condition of primary interest . However, the first

large-scale general population study of specific substance and psychiatric disorders in the U.S., the Epidemiologic

Catchment Area (ECA) 5-site study , indicated that psychiatric and substance use disorders (SUDs) were also highly

comorbid in adults in the general population . Additional findings in several more recent nationally representative
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surveys have confirmed the association of psychiatric and substance use disorders, and expanded on the specificity of

the associations . In these general population studies, comorbidity was defined as evidencing

both types of disorder within the past year, or on a lifetime basis. Understanding the comorbidity of substance and

psychiatric disorders is important to guide clinicians, inform the delivery of treatment services and suggest etiological

factors. With the changing legal landscape and increasing prevalence of cannabis use, examining the comorbidity of

psychiatric disorders with cannabis use has become especially important.

Psychiatric and substance use disorders are each associated with disability and impaired functioning . For

example, those with depression and those with an SUD have been shown to score significantly below the population-

based mean on the 12-Item Short-Form Health Survey version 2 (SF-12v2) , a reliable measure of social and

emotional functioning, as well as disability. Thus, individuals with comorbid substance and psychiatric disorders may be at

risk of greater disability and more greatly impaired functioning than those with single disorders . Because of this, a

closer examination of the current evidence regarding the association of CUD with other psychiatric illnesses is warranted.

2. Overview of Related Studies

2.1. The Association of CUD with Other SUDs

CUD is highly comorbid with other SUDs. NESARC results (Table 1) show that around half of those with past-year CUD

also met diagnostic criteria for an alcohol use disorder (OR 7.8) or nicotine dependence (OR 5.1) . NESARC-III findings

(Table 1) also show strong associations between past-year CUD and other SUD (OR 6.0–9.3) .

Table 1. Adjusted Odds Ratios (aORs)  indicating the association of CUD with a psychiatric disorder National

Epidemiologic Survey on Alcohol and Related Conditions (NESARC) 2001–2002 and NESARC-III 2012–2013.

 Any 12-Month Cannabis Use Disorder Any Lifetime Cannabis Use Disorder

 
NESARCaOR
(95% CI) 

NESARC-III
aOR (95% CI)

NESARCaOR
(95% CI)

NESARC-III
aOR (95% CI)

Any other substance use disorder -- 9.3 (7.70–11.21) -- 14.5 (11.95–17.60)

Alcohol use disorder 7.8 (6.21–9.89) 6.0 (5.10–6.97) 10.3 (9.15–11.66) 7.8 (6.95–8.74)

Any other drug use disorder -- 9.0 (6.65–12.19) -- 10.0 (8.56–11.76)

Nicotine use disorder -- 6.2 (5.24–7.34) -- 6.6 (5.79–7.64)

Nicotine dependence 5.1 (4.19–6.31) -- 5.2 (4.67–5.79) --

Any mood disorder 2.9 (2.28–3.60) 3.8 (3.10–4.56) 2.9 (2.63–3.26) 3.3 (2.94–3.73)

Major Depressive Disorder 1.8 (1.29–2.52) 2.8 (2.33–3.41) 1.9 (1.69–2.14) 2.6 (2.26–2.95)

Bipolar I 3.1 (1.77–5.48) 5.0 (3.65–6.75) 2.5 (2.08–3.10) 3.8 (3.10–4.59)

Bipolar II 4.3 (3.02–6.14) 2.7 (1.10–6.62) 4.3 (3.59–5.08) 2.8 (1.51–5.23)

Dysthymia 1.9 (1.09–3.28) -- 2.3 (1.71–2.95) --

Any anxiety disorder 2.4 (1.90–3.15) 2.8 (2.24–3.39) 2.4 (2.19–2.73) 2.9 (2.54–3.31)

Panic Disorder -- 3.3 (2.50–4.48) -- 3.2 (2.66–3.76)

Panic with agoraphobia 4.9 (2.86–8.36) -- 3.9 (2.84–5.34) --

Panic without agoraphobia 2.6 (1.59–4.09) -- 2.7 (2.23–3.20) --

Agoraphobia -- 2.6 (1.64–4.06) -- 2.9 (2.25–3.79)

Social Phobia 2.4 (1.61–3.57) 2.3 (1.61–3.27) 2.4 (1.98–2.78) 2.7 (2.22–3.40)

Specific Phobia 2.2 (1.60–3.04) 1.7 (1.28–2.29) 2.2 (1.92–2.52) 2.1 (1.73–2.46)

Generalized Anxiety Disorder 4.3 (2.75–6.70) 3.7 (2.79–5.02) 2.7 (2.25–3.19) 3.2 (2.75–3.74)

Post-Traumatic Stress Disorder -- 4.3 (3.26–5.64) -- 3.8 (3.15-4.67)

Any personality disorder 3.9 (3.18–4.66) 4.8 (3.96–5.75) 3.2 (2.87–3.55) 4.7 (4.18–5.28)

Antisocial 6.0 (4.66–7.79) 3.8 (3.05–4.75) 6.7 (5.70–7.92) 4.7 (4.07–5.34)
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 Any 12-Month Cannabis Use Disorder Any Lifetime Cannabis Use Disorder

 
NESARCaOR
(95% CI) 

NESARC-III
aOR (95% CI)

NESARCaOR
(95% CI)

NESARC-III
aOR (95% CI)

Avoidant 2.6 (1.80–3.85) -- 2.7 (2.10–3.37) --

Dependent 7.2 (3.96–13.07) -- 3.6 (2.24–5.86) --

Obsessive-Compulsive 2.5 (1.92–3.31) -- 2.1 (1.84–2.42) --

Paranoid 2.9 (2.13–3.86) -- 2.7 (2.32–3.22) --

Histrionic 4.1 (2.92–5.84) -- 3.2 (2.59–3.83) --

Schizoid 2.7 (1.98–3.77) -- 2.5 (2.08–3.07) --

Schizotypal -- 4.4 (3.60–5.46) -- 4.0 (3.46–4.72)

Borderline -- 5.0 (4.13–6.10) -- 4.5 (3.96–5.19)

 ORs were controlled for sex, race/ethnicity, age, marital status, education, household income, urbanicity, and region at

both time points.  CI: Confidence Interval.  Due to the use of DSM-IV to measure psychiatric disorders in the NESARC,

and DSM-5 to measure the same disorders in NESARC-III, not every diagnosis matched up. Thus, diagnoses not in one

paper are indicated by ‘--’.Later NESARC-III analyses have illustrated extensive polysubstance involvement, showing that DSM-5 CUD is associated

with higher prevalences of other substance use disorders across all drug classes . Notably, past-year CUD was

associated with an elevated risk of a co-occurring cocaine (aOR 9.3), sedative (aOR 5.1), stimulant (aOR 4.3), club drug

(aOR 16.1), and opioid (aOR 4.6) use disorders . However, CUD and a concurrent heroin or other drug use disorder

were not significantly associated . In addition, age at onset of cannabis use was two years earlier, on average, among

those with CUD compared to those without CUD (15.7 years old and 17.7 years old, respectively) . Finally, cannabis

was used prior to any other substance class regardless of CUD status . 

Although there is less information on CUD and rates of other specific SUDs in the NSDUH, trend data allow for

identification of potential patterns of polysubstance use. NSDUH data show that when cannabis is used for the first time

prior to alcohol or cigarettes, youth are more likely to later show heavy patterns of cannabis use and develop CUD. 

Consistent with NESARC, NSDUH data show strong associations between CUD symptoms and concurrent nicotine

dependence, and that concurrent cannabis and cigarette use is associated with a greater number of CUD symptoms

compared to non-cigarette smokers . Furthermore, both cannabis users and those with CUD are significantly less likely

to quit smoking cigarettes than non-users . Data also show that in adolescents, concurrent use of cannabis and

tobacco is more common (5.4%) than use of either cannabis or tobacco only (2.2% and 3.9%, respectively) . However,

data for those over the age of 18 show that tobacco use only is more prevalent (24.0%) than co-use (5.2%) or use of

cannabis only (2.3%). Analysis of adult data also shows that co-use of cannabis and tobacco is increasing over time ,

although the adolescent trend data do not report a significant increase in co-use over time . Future studies of NSDUH

data should identify cannabis use, CUD, and potential co-use patterns of cocaine, sedatives, stimulants, club drugs,

opioids, heroin, and ‘other’ drugs. The causal role of cannabis as a “gateway drug” to other illicit substance use is unclear.

Some studies show the onset of cannabis use prior to other substances . For example, a 25-year longitudinal

study found a strong association between adolescent use of cannabis and later other drug use, and that the odds of later

other illicit drug use increased as cannabis was used more frequently (at least weekly versus at least monthly or less than

monthly) .

Because both medical cannabis and prescribed opioids are now legal for patients experiencing chronic pain in many

locations, understanding how these two substances are used concurrently is a high priority. The comorbidity of CUD and

opioid use disorder (OUD) has been shown in national data, indicating that cannabis use is associated with greater non-

medical opioid use in pain patients (aOR 2.99) , and in the general population . This is consistent with some findings

in veteran samples, revealing that a CUD diagnosis is strongly associated with greater opioid prescription fills ,

although another study has shown the opposite: that co-occurring CUD and OUD are associated with less prescription fills

than in veteran patients with OUD alone . Also, recent data analyzing daily self-report of drug use among problematic

substance users show that regardless of pain level, on days where non-medical opioids were used, the odds that

cannabis was used on the same day were around double (aOR 1.86) .

Moreover, cannabis remains the most commonly used drug among those who drink alcohol . Therefore, studies

determining how changes in the legal status in cannabis will impact the simultaneous use of alcohol are needed, as well

as the frequency and severity of alcohol use disorder (AUD) and CUD. The presence of any CUD significantly increases

odds of a co-occurring AUD , and over half of those with a past-year CUD have a comorbid AUD , suggesting the
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risk of simultaneous use. Numerous studies report the simultaneous use of alcohol and cannabis among adolescents

. Data from the National Alcohol Survey (NAS) show that simultaneous use of cannabis and alcohol is associated

with greater quantities of alcohol use, elevated risk of drunk driving, alcohol-related social problems, and harm to self .

Further studies have identified potential risks of co-use of alcohol and cannabis. One review identified that individuals who

co-use alcohol and cannabis experience more alcohol-related problems than those who use alcohol alone , and

similarly reported findings regarding elevated risk of drunk driving when both alcohol and cannabis are used . Because

of these risks, and given that the presence of more than one SUD is associated with poorer prognosis than one SUD

alone , additional clinical research is necessary to identify effective intervention strategies for individuals experiencing

problematic co-use of alcohol and cannabis.

2.2. CUD and Psychotic Disorders

Psychotic disorders are rare in the general population  and their lifetime prevalence varies somewhat across studies.

However, the substantial burden of psychotic disorders on the individuals afflicted, their caretakers, and economic costs to

society as a whole is clear . While the nature of the relationship between cannabis use and psychosis has been

debated, reviews and meta-analyses indicate that cannabis use may be one of the causal factors in the risk for incidence

and poor prognosis of psychosis . Different lines of evidence suggest that the relationship may be causal, including

time order, dose–response relationship, and studies ruling out potential confounders. Cannabis use is associated with

treated psychotic disorders . THC is the component that increases risk . Most of

these studies addressed cannabis use rather than cannabis use disorders. For example, a 6-country study showed strong

associations of cannabis frequency and THC potency with first-episode psychosis (OR 4.8) .

Reviews and meta-analyses of prospective studies show that previous cannabis use predicts treated first-episode

psychosis . Studies addressing potential reverse causation either ruled it out  or found bi-directionality,

i.e., partial causality . In addition, among patients with psychotic disorders, cannabis is among the most widely

abused substances . While in general, substance use disorders predict psychosis relapse , meta-analyses

specifically focused on cannabis show that continued cannabis use among patients with psychotic disorders predicts

psychotic symptom severity, worse functioning and greater risk of relapse (defined as hospitalization) . This may be

due to the potential for cannabis to directly exacerbate psychosis symptoms  or to adverse effects on antipsychotic

medication adherence .

Numerous studies have addressed a dose–response relationship between cannabis and psychosis in terms of frequency

of use, THC potency, or both. A systematic review (2007)  and a 2016 meta-analysis  found that greater frequency of

cannabis use was associated with greater risk for psychosis. The odds of psychosis were significantly greater among

those using high-potency cannabis compared to low-potency users . We re-computed the ORs in this paper  within

frequency strata, finding that ORs for the risk for psychosis by THC potency remained strong and significant within all

frequency levels (OR = 3.9–4.7). Moreover, high- but not low-potency cannabis use predicts poor antipsychotic medication

adherence . Additional reports also indicate increased risk for psychosis from products with higher THC potency. One

such study utilizing Danish health records linked an increase in cannabis-induced psychosis since 2006 to an increase in

both frequency of use and THC concentration over time . A recent study using NESARC and NESARC-III data showed

that participants reporting that a doctor or other health professional told them they had schizophrenia or a psychotic

episode were more likely to be frequent cannabis users and have a current CUD diagnosis than other participants .

On the other hand, meta-analyses have shown that cannabis use is associated with better cognitive function in patients

with schizophrenia, for example, one meta-analysis that found that patients with schizophrenia who reported a history of

using cannabis performed better on visual and working memory tasks than those who did not . However, these data

were limited and the findings have not always been replicated with larger pooled samples . Additionally, much of the

literature focuses on the relationship of cannabis use to psychosis. Data remain limited on the role and severity of CUD in

relation to psychotic disorders. Thus, studies are needed in order to better understand the role of cannabis and CUD in

the incidence, course and cognition of psychotic disorders.

Many issues remain unresolved about the relationship between cannabis use and psychotic disorders. Because of the

serious, chronic and impairing nature of psychotic disorders such as schizophrenia and schizo-affective disorders,

research on mechanisms of the effect of cannabis on psychosis and how that may differ across population subgroups is a

highly important area of ongoing research.
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2.3. CUD and Mood Disorders

Numerous studies indicate a higher prevalence of mood disorders among those with a CUD compared to others in the

general population . Specifically, NESARC data show higher levels of major depressive disorder (MDD),

bipolar I, bipolar II, and DSM-IV dysthymia in those with both a past-year and lifetime CUD, with strongest odds ratios

(ORs) reported for major depression (OR 1.9 lifetime, 1.8 past-year) and bipolar I (OR 2.5 lifetime, 3.1 past-year) .

These findings are consistent with a later analysis using data from the NESARC-III, indicating associations between DSM-

5 CUD and MDD, bipolar I, and bipolar II, with a stronger association for bipolar I than bipolar II (past-year OR: 5.0 vs. 2.7,

lifetime OR: 3.8 vs. 2.8) .

Furthermore, a three-year follow-up study of NESARC participants found that a CUD diagnosis was associated with later

severity of MDD. Specifically, both baseline cannabis use and CUD predicted a greater number of MDD symptoms three

years later, compared to nonusers . There was no significant difference between groups in overall MDD remission rate

or quality of life at three-year follow-up, but cannabis users were more likely to experience some specific symptoms,

including anhedonia, sleep problems, changes in body weight, and psychomotor agitation or retardation at follow up.

These depressive symptoms have substantial overlap with symptoms of DSM-5 cannabis withdrawal syndrome (CWS)

 (see Table 2), and are commonly reported symptoms among patients entering psychiatric or primary care. CWS is

present in ~12% of frequent cannabis users , is associated with major depression, and can cause significant

impairment . Due to the overlap in symptoms, frequent cannabis users who are unaware of the existence of

cannabis withdrawal could mistake its symptoms for those of depression, and continue using cannabis in an effort to self-

medicate the symptoms, although prospective studies show that among psychiatric patients with depression, cannabis

use predicts a worse course over time .

Table 2. DSM-5 Major Depressive Disorder criteria, and overlapping cannabis withdrawal symptoms.

DSM-5 MDD Criteria and Overlapping Symptoms in CWD. DSM-5 Major
Depressive Disorder

DSM-5 Cannabis
Withdrawal Syndrome

Depressed mood—indicated by subjective report or observation by
others (in children and adolescents, can be irritable mood). ✓ ✓

Loss of interest or pleasure in almost all activities—indicated by
subjective report or observation by others. ✓  

Significant unintentional weight loss/gain or decrease/increase in
appetite ✓ ✓

Sleep disturbance (insomnia or hypersomnia). ✓ ✓

Psychomotor changes (agitation or retardation) severe enough to be
observable by others. ✓ ✓

Tiredness, fatigue, or low energy, or decreased efficiency with which
routine tasks are completed. ✓ ✓

A sense of worthlessness or excessive, inappropriate, or delusional
guilt (not merely self-reproach or guilt about being sick). ✓  

Impaired ability to think, concentrate, or make decisions—indicated by
subjective report or observation by others. ✓  

Recurrent thoughts of death (not just fear of dying), suicidal ideation, or
suicide attempts. ✓  

Analyses of NSDUH data also indicate associations between cannabis use and depressive episodes . Using

data from 728,691 participants from 2002–2012 in the National Survey on Drug Use and Health (NSDUH), both daily and

non-daily cannabis use was more than twice as prevalent in those with past-year MDD compared to those without MDD

(past 30-day use: 18.94% vs. 8.67% in 2017, p < 001) . Additionally, participants with MDD perceive cannabis as less

risky compared to those without, and while perception of risk decreased in those with MDD and those without MDD from

2005 to 2017, the decrease was significantly greater in those with MDD than in others (OR 0.90 vs. 0.93, p < 001) .

Finally, data from the National Health and Nutrition Examination Survey (NHANES) have shown that the strength of the

association between cannabis use and depression has increased over time, and that participants with MDD were more

likely to experience daily or near-daily cannabis use than those without , consistent with the prior NSDUH findings.
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While causality cannot be inferred from these cross-sectional studies, twin modeling has evaluated whether CUD changes

the risk of the development of MDD. One study analyzing 565 monozygotic twin pairs and 640 dizygotic twin pairs (total n

= 2410) found that among the monozygotic pairs that included 1 twin with CUD and 1 twin without CUD, the twin with

CUD was significantly more likely to have MDD (46.0%) than their co-twin without CUD (28.12%) . These results are

consistent with a meta-analysis of longitudinal data, finding cannabis users at an increased risk for developing

depression  compared to non-users. However, whether these findings are due to causality or shared risk factors

remains unclear. In addition, studies that can clarify contradictory evidence of the role of gender in cannabis use and the

risk of developing depression  are also needed.

Three NESARC studies have evaluated the relationship of CUD and bipolar disorders . All studies consistently

showed associations between bipolar I and bipolar II with CUD, with comparatively stronger association of bipolar I with

CUD (Table 1). However, these results may not be unique to cannabis use specifically, as prior research has shown

higher prevalence of SUDs in people with bipolar I than any other psychiatric diagnosis . Additional analyses have

shown that individuals with bipolar disorder and a co-occurring CUD are at an elevated risk for having another concurrent

SUD, as well as antisocial personality disorder, in comparison to those with bipolar disorder and no CUD . A recent

meta-analysis of 53 studies of bipolar disorder patients (51,756 pooled participants) found that around 20% of the

samples qualified for lifetime CUD, higher than general population estimates . Cumulatively, these findings provide

strong evidence of the association of CUD with bipolar disorders. Additionally, current experimental data show that among

individuals with bipolar I, the presence of an SUD was not a predictor of time to recovery from depression, although SUD

presence was associated with a greater likelihood of switching from depression to a manic, mixed, or hypomanic

state . However, this study did not assess cannabis use or CUD specifically.

2.4. CUD and Anxiety Disorders

Anxiety disorders are the most prevalent mental illness in the United States, impacting over 30% of adults in their

lifetime . The prevalence of these disorders increases the importance of understanding their relationship to cannabis

use, and CUD.

When taken in high doses, THC can cause symptoms of anxiety, as well as panic attacks , suggesting the potential

to exacerbate anxiety disorders such as panic disorder and generalized anxiety. However, cannabidiol (CBD) has been

shown to reduce symptoms of anxiety , showing a possible complementary effect . Emerging evidence suggests

cannabis as a treatment for anxiety disorders, particularly post-traumatic stress disorder (PTSD), specifically, one

systematic review that identified therapeutic benefit of medical cannabis for PTSD symptoms, including internalizing

symptoms and nightmares . However, a recent longitudinal study among a veteran population with PTSD who also

used non-medical opioids found that cannabis use had no significant impact on PTSD symptoms at follow-up . Dose

may play a role in the way cannabis impacts PTSD symptoms acutely and long-term, since at low doses, THC has been

shown to reduce stress-induced corticosterone release and amygdala activity in the brain, thus aiding in PTSD stress

symptoms . However, this is complicated by potential adverse effects of long-term cannabis use, such as the potential

for downregulation of cannabinoid 1 receptors . Because this can impair the stress mechanisms in individuals with

PTSD, this opens the potential for long-term negative impacts of cannabis use on PTSD symptoms. Nonetheless,

interpretation of findings from prospective studies is complicated by the potential for long-term adverse effects such as the

later development of CUD , highlighting the need for the monitoring of medical cannabis use among clinical

populations. In particular, NESARC data have shown that those with PTSD are significantly more likely to develop CUD

compared to those without (9.4% vs. 2.2%) .

There is some evidence from NESARC data that while social anxiety disorder and CUD may not be as strongly

associated as other anxiety disorders, SAD may be a predictor of cannabis dependence . This could be due to the use

of cannabis as a coping mechanism in social situations . Furthermore, SAD and a co-occurring CUD can lead to a

poorer prognosis of SAD symptoms long term .

Both the NESARC and NESARC-III have established comorbidity of CUD and anxiety disorders, including panic disorder

with agoraphobia, generalized anxiety disorder (GAD), and PTSD . However, the directionality of effect between

cannabis use, CUD, and anxiety disorders remains unclear. While one study based on retrospective information obtained

in adulthood suggested that the onset of an anxiety disorder occurs prior to first onset of cannabis dependence

symptoms , numerous other prospective studies have illustrated the risk of adolescent cannabis use on the later

development of an anxiety disorder . In particular, one of these studies involving adolescents found an association

between daily use of cannabis in mid-teens, and the presence of an anxiety disorder at age 29 (aOR 2.5) . However, in

general, the role of cannabis in the etiology, prognosis, and treatment of anxiety disorders remains unclear, and additional

research is needed to clarify these issues.
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2.5. CUD and Personality Disorders

Individuals with personality disorders think and behave in a way that deviates from cultural expectations and that causes

distress . Personality disorders can impact an individual over an extended period of time, affecting concepts of identity,

control of emotional responses, and relationships with other people . DSM-5 identifies 10 personality disorders.

NESARC data show associations between current (past-year) CUD and all personality disorders (OR 2.6–7.2), with

strongest associations reported between CUD and dependent or antisocial personality disorder . These associations

between current CUD and a personality disorder have also been established in NESARC-III (OR 3.8–5.0), reporting

stronger ORs of CUD and borderline or antisocial personality disorder in comparison to schizotypal personality disorder.

Furthermore, a NESARC analysis of 5196 participants with a personality disorder found that 9% of the sample reported

past-year cannabis use, with the highest proportion of cannabis users in those with a Cluster B personality disorder

(antisocial; borderline; histrionic; narcissistic) compared to Cluster A (paranoid; schizoid; schizotypal), or Cluster C

(avoidant; dependent; antisocial) . These findings support an emerging line of evidence that personality disorder traits

(i.e., interpersonal reactivity, an RDoC construct) could partially explain the variance in associations between specific

personality disorders and CUD , and that cannabis may be used as a way to self-medicate. Cannabis use among

those with a personality disorder was associated with an increased rate of other SUDs three years later . However,

there were no strong associations between cannabis use and other later psychiatric disorders, suggesting that cannabis

users with a personality disorder may only be at significantly elevated risk for additional SUDs. Additional longitudinal

research is lacking on the long-term outcomes of cannabis use and use disorder among those with a concurrent

personality disorder.

Individuals with any personality disorder are significantly more likely to have a past-year CUD than those without (OR 3.8–

5.0) . NESARC-III data show that borderline personality disorder has the strongest association, compared to antisocial

and schizotypal , and these findings are consistent with a twin study , as well as numerous other studies .

However, the specific mechanisms behind CUD and co-occurring personality disorders are yet to be understood. A twin

study in the Norwegian general population found that genetics may play a role in cannabis use, cannabis use disorder,

and some personality disorder traits, but not others . Genetic and environmental correlations between personality

disorder traits and cannabis use suggest that genetic risks in borderline and antisocial personality disorder traits

accounted for significant variance in cannabis use, however not for schizoid or dependent personality disorder traits .

Conversely, schizoid and dependent traits were associated with lower levels of cannabis use . Thus, much remains to

be clarified about the relationship of cannabis use and cannabis use disorders to personality disorders.

References

1. National Institute on Drug Abuse. Marijuana Research Report. July 2020. Available online: https://www.drugabuse.gov/
download/1380/marijuana-research-report.pdf (accessed on 11 August 2020).

2. Substance Abuse Center for Behavioral Health Statistics and Quality. Results from the 2018 National Survey on Drug U
se and Health: Detailed Tables. 2019. Available online: https://www.samhsa.gov/data/report/2018-nsduh-detailed-tables
(accessed on 11 August 2020).

3. DISA Global Solutions. Map of Marijuana Legality by State. July 2020. Available online: https://disa.com/map-of-marijua
na-legality-by-state (accessed on 11 August 2020).

4. United Nations Office on Drug and Crime. World Drug Report 2019: Executive Summary. 2019. Available online: https://
wdr.unodc.org/wdr2019/prelaunch/WDR19_Booklet_1_EXECUTIVE_SUMMARY.pdf (accessed on 11 August 2020).

5. Home Office of the Government of the United Kingdom. Seizures of Drugs in England and Wales, Financial Year Endin
g 2019 Second Edition. 2019. https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment
_data/file/870323/seizures-drugs-mar2019-hosb3119.pdf (accessed on 11 August 2020).

6. European Monitoring Centre for Drugs and Drug Addiction. Cannabis Legalisation in Europe: An Overview. March 201
7. Available online: https://www.emcdda.europa.eu/system/files/publications/4135/TD0217210ENN.pdf (accessed on 1
1 August 2020).

7. European Monitoring Centre for Drugs and Drug Addiction. Cannabis Policy: Status and Recent Developments. 2016.
Available online: https://www.emcdda.europa.eu/publications/topic-overviews/cannabis-policy/html_en (accessed on 11
August 2020).

8. Piontek, D.; Kraus, L.; Bjarnason, T.; Demetrovics, Z.; Ramstedt, M. Individual and country-level effects of cannabis-rel
ated perceptions on cannabis use. A multilevel study among adolescents in 32 European countries. J. Adolesc. Health
2013, 52, 473–479.

[101]

[101]

[40]

[43]

[135]

[43]

[28]

[28] [136] [137][138]

[136]

[136]

[136]



9. Carliner, H.; Brown, Q.L.; Sarvet, A.L.; Hasin, D.S. Cannabis use, attitudes, and legal status in the U.S.: A review. Prev.
Med. 2017, 104, 13–23.

10. Hall, W.; Degenhardt, L. The adverse health effects of chronic cannabis use. Drug Test. Anal. 2014, 6, 39–45.

11. Camchong, J.; Lim, K.O.; Kumra, S. Adverse Effects of Cannabis on Adolescent Brain Development: A Longitudinal Stu
dy. Cereb. Cortex. 2017, 27, 1922–1930.

12. Ashton, J.C. Is Cannabis Harmless? Focus on Brain Function. Curr. Drug Res. Rev. 2019, 11, 33–39.

13. Hasin, D.S. US Epidemiology of Cannabis Use and Associated Problems. Neuropsychopharmacology 2018, 43, 195–2
12.

14. Hasin, D.S.; Saha, T.D.; Kerridge, B.T.; Goldstein, R.B.; Chou, S.P.; Zhang, H.; Jung, J.; Pickering, R.P.; Ruan, W.J.; S
mith, S.M.; et al. Prevalence of Marijuana Use Disorders in the United States Between 2001–2002 and 2012–2013. JA
MA Psychiatry 2015, 72, 1235–1242.

15. Chandra, S.; Radwan, M.M.; Majumdar, C.G.; Church, J.C.; Freeman, T.P.; ElSohly, M.A. New trends in cannabis poten
cy in USA and Europe during the last decade (2008–2017). Eur. Arch. Psychiatry Clin. Neurosci. 2019, 269, 5–15.

16. Murray, R.M.; Hall, W. Will Legalization and Commercialization of Cannabis Use Increase the Incidence and Prevalenc
e of Psychosis? JAMA Psychiatry 2020, 77, 777-778.

17. Freeman, T.P.; van der Pol, P.; Kuijpers, W.; Wisselink, J.; Das, R.K.; Rigter, S.; van Laar, M.; Griffiths, P.; Swift, W.; Nie
sink, R.; et al. Changes in cannabis potency and first-time admissions to drug treatment: A 16-year study in the Netherl
ands. Psychol. Med. 2018, 48, 2346–2352.

18. Freeman, T.P.; Groshkova, T.; Cunningham, A.; Sedefov, R.; Griffiths, P.; Lynskey, M.T. Increasing potency and price of
cannabis in Europe, 2006–2016. Addiction 2019, 114, 1015–1023.

19. Wagner, F.A.; Anthony, J.C. Male-female differences in the risk of progression from first use to dependence upon canna
bis, cocaine, and alcohol. Drug Alcohol. Depend. 2007, 86, 191–198.

20. Hasin, D.S.; Sarvet, A.L.; Cerda, M.; Keyes, K.M.; Stohl, M.; Galea, S.; Wall, M.M. US Adult Illicit Cannabis Use, Canna
bis Use Disorder, and Medical Marijuana Laws: 1991–1992 to 2012–2013. JAMA Psychiatry 2017, 74, 579–588.

21. Butterworth, P.; Slade, T.; Degenhardt, L. Factors associated with the timing and onset of cannabis use and cannabis u
se disorder: Results from the 2007 Australian National Survey of Mental Health and Well-Being. Drug Alcohol. Rev. 201
4, 33, 555–564.

22. Weiss, S.R.B.; Wargo, E.M. Commentary: Navigating the complexities of marijuana. Prev. Med. 2017, 104, 10–12.

23. Hasin, D.; Endicott, J.; Lewis, C. Alcohol and drug abuse in patients with affective syndromes. Compr. Psychiatry 1985,
26, 283–295.

24. Regier, D.A.; Farmer, M.E.; Rae, D.S.; Locke, B.Z.; Keith, S.J.; Judd, L.L.; Goodwin, F.K. Comorbidity of mental disorde
rs with alcohol and other drug abuse. Results from the Epidemiologic Catchment Area (ECA) Study. JAMA 1990, 264, 2
511–2518.

25. Cohen, P.; Cohen, J. The clinician's illusion. Arch. Gen. Psychiatry 1984, 41, 1178–1182.

26. Conway, K.P.; Compton, W.; Stinson, F.S.; Grant, B.F. Lifetime comorbidity of DSM-IV mood and anxiety disorders and
specific drug use disorders: Results from the National Epidemiologic Survey on Alcohol and Related Conditions. J. Clin.
Psychiatry 2006, 67, 247–257.

27. Hasin, D.S.; Sarvet, A.L.; Meyers, J.L.; Saha, T.D.; Ruan, W.J.; Stohl, M.; Grant, B.F. Epidemiology of Adult DSM-5 Maj
or Depressive Disorder and Its Specifiers in the United States. JAMA Psychiatry 2018, 75, 336–346.

28. Hasin, D.S.; Kerridge, B.T.; Saha, T.D.; Huang, B.; Pickering, R.; Smith, S.M.; Jung, J.; Zhang, H.; Grant, B.F. Prevalen
ce and Correlates of DSM-5 Cannabis Use Disorder, 2012–2013: Findings from the National Epidemiologic Survey on
Alcohol and Related Conditions-III. Am. J. Psychiatry 2016, 173, 588–599.

29. Hasin, D.S.; Grant, B.F. The National Epidemiologic Survey on Alcohol and Related Conditions (NESARC) Waves 1 an
d 2: Review and summary of findings. Soc. Psychiatry Psychiatr. Epidemiol. 2015, 50, 1609–1640.

30. Hasin, D.S.; Greenstein, E.; Aivadyan, C.; Stohl, M.; Aharonovich, E.; Saha, T.; Goldstein, R.; Nunes, E.V.; Jung, J.; Zh
ang, H.; et al. The Alcohol Use Disorder and Associated Disabilities Interview Schedule-5 (AUDADIS-5): Procedural vali
dity of substance use disorders modules through clinical re-appraisal in a general population sample. Drug Alcohol. De
pend. 2015, 148, 40–46.

31. Grant, B.F.; Saha, T.D.; Ruan, W.J.; Goldstein, R.B.; Chou, S.P.; Jung, J.; Zhang, H.; Smith, S.M.; Pickering, R.P.; Huan
g, B.; et al. Epidemiology of DSM-5 Drug Use Disorder: Results From the National Epidemiologic Survey on Alcohol an
d Related Conditions-III. JAMA Psychiatry 2016, 73, 39–47.



32. Grant, B.F.; Stinson, F.S.; Dawson, D.A.; Chou, S.P.; Ruan, W.J.; Pickering, R.P. Co-occurrence of 12-month alcohol an
d drug use disorders and personality disorders in the United States: Results from the National Epidemiologic Survey on
Alcohol and Related Conditions. Arch. Gen. Psychiatry 2004, 61, 361–368.

33. Hasin, D.S.; Grant, B.F. Major depression in 6050 former drinkers: Association with past alcohol dependence. Arch. Ge
n. Psychiatry 2002, 59, 794–800.

34. Grant, B.F.; Stinson, F.S.; Dawson, D.A.; Chou, S.P.; Dufour, M.C.; Compton, W.; Pickering, R.P.; Kaplan, K. Prevalenc
e and co-occurrence of substance use disorders and independent mood and anxiety disorders: Results from the Nation
al Epidemiologic Survey on Alcohol and Related Conditions. Arch. Gen. Psychiatry 2004, 61, 807–816.

35. Compton, W.M.; Thomas, Y.F.; Stinson, F.S.; Grant, B.F. Prevalence, correlates, disability, and comorbidity of DSM-IV d
rug abuse and dependence in the United States: Results from the national epidemiologic survey on alcohol and related
conditions. Arch. Gen. Psychiatry 2007, 64, 566–576.

36. Makovski, T.T.; Schmitz, S.; Zeegers, M.P.; Stranges, S.; van den Akker, M. Multimorbidity and quality of life: Systemati
c literature review and meta-analysis. Ageing Res. Rev. 2019, 53, 100903.

37. Cougle, J.R.; Hakes, J.K.; Macatee, R.J.; Chavarria, J.; Zvolensky, M.J. Quality of life and risk of psychiatric disorders a
mong regular users of alcohol, nicotine, and cannabis: An analysis of the National Epidemiological Survey on Alcohol a
nd Related Conditions (NESARC). J. Psychiatr. Res. 2015, 66–67, 135–141.

38. Skodol, A.E. Impact of personality pathology on psychosocial functioning. Curr. Opin. Psychol. 2018, 21, 33–38.

39. Fortin, M.; Bravo, G.; Hudon, C.; Lapointe, L.; Almirall, J.; Dubois, M.F.; Vanasse, A. Relationship between multimorbidit
y and health-related quality of life of patients in primary care. Qual Life Res. 2006, 15, 83–91.

40. Stinson, F.S.; Ruan, W.J.; Pickering, R.; Grant, B.F. Cannabis use disorders in the USA: Prevalence, correlates and co-
morbidity. Psychol. Med. 2006, 36, 1447–1460.

41. Hayley, A.C.; Stough, C.; Downey, L.A. DSM-5 cannabis use disorder, substance use and DSM-5 specific substance-us
e disorders: Evaluating comorbidity in a population-based sample. Eur. Neuropsychopharmacol. 2017, 27, 732–743.

42. Fairman, B.J.; Furr-Holden, C.D.; Johnson, R.M. When Marijuana Is Used before Cigarettes or Alcohol: Demographic P
redictors and Associations with Heavy Use, Cannabis Use Disorder, and Other Drug-related Outcomes. Prev. Sci. 201
9, 20, 225–233.

43. Dierker, L.; Braymiller, J.; Rose, J.; Goodwin, R.; Selya, A. Nicotine dependence predicts cannabis use disorder sympto
ms among adolescents and young adults. Drug Alcohol. Depend. 2018, 187, 212–220.

44. Weinberger, A.H.; Pacek, L.R.; Wall, M.M.; Gbedemah, M.; Lee, J.; Goodwin, R.D. Cigarette smoking quit ratios among
adults in the USA with cannabis use and cannabis use disorders, 2002–2016. Tob. Control. 2020, 29, 74–80.

45. Schauer, G.L.; Peters, E.N. Correlates and trends in youth co-use of marijuana and tobacco in the United States, 2005
–2014. Drug Alcohol. Depend. 2018, 185, 238–244.

46. Schauer, G.L.; Berg, C.J.; Kegler, M.C.; Donovan, D.M.; Windle, M. Assessing the overlap between tobacco and mariju
ana: Trends in patterns of co-use of tobacco and marijuana in adults from 2003–2012. Addict. Behav. 2015, 49, 26–32.

47. Silins, E.; Horwood, L.J.; Patton, G.C.; Fergusson, D.M.; Olsson, C.A.; Hutchinson, D.M.; Spry, E.; Toumbourou, J.W.;
Degenhardt, L.; Swift, W.; et al. Young adult sequelae of adolescent cannabis use: An integrative analysis. Lancet Psyc
hiatry 2014, 1, 286–293.

48. Secades-Villa, R.; Garcia-Rodriguez, O.; Jin, C.J.; Wang, S.; Blanco, C. Probability and predictors of the cannabis gate
way effect: A national study. Int. J. Drug Policy 2015, 26, 135–142.

49. Fergusson, D.M.; Boden, J.M.; Horwood, L.J. Cannabis use and other illicit drug use: Testing the cannabis gateway hy
pothesis. Addiction 2006, 101, 556–569.

50. Olfson, M.; Wall, M.M.; Liu, S.M.; Blanco, C. Cannabis Use and Risk of Prescription Opioid Use Disorder in the United
States. Am. J. Psychiatry 2018, 175, 47–53.

51. Liang, D.; Wallace, M.S.; Shi, Y. Medical and non-medical cannabis use and risk of prescription opioid use disorder: Fin
dings from propensity score matching. Drug Alcohol. Rev. 2019, 38, 597–605.

52. Hefner, K.; Sofuoglu, M.; Rosenheck, R. Concomitant cannabis abuse/dependence in patients treated with opioids for n
on-cancer pain. Am. J. Addict. 2015, 24, 538–545.

53. De Aquino, J.P.; Sofuoglu, M.; Stefanovics, E.; Rosenheck, R. Adverse Consequences of Co-Occurring Opioid Use Dis
order and Cannabis Use Disorder Compared to Opioid Use Disorder Only. Am. J. Drug Alcohol. Abuse 2019, 45, 527–5
37.

54. Gorfinkel, L.; Stohl, M.; Greenstein, E.; Aharonovich, E.; Olfson, M.; Hasin, D. Is cannabis substituted for non-medical o
pioids? Using daily measurements to assess the strength of the association between cannabis and opioid use. Addictio



n 2020, in press.

55. Briere, F.N.; Fallu, J.S.; Descheneaux, A.; Janosz, M. Predictors and consequences of simultaneous alcohol and canna
bis use in adolescents. Addict. Behav. 2011, 36, 785–788.

56. Terry-McElrath, Y.M.; O'Malley, P.M.; Johnston, L.D. Alcohol and marijuana use patterns associated with unsafe driving
among U.S. high school seniors: High use frequency, concurrent use, and simultaneous use. J. Stud. Alcohol. Drugs 20
14, 75, 378–389.

57. Martin, C.S.; Kaczynski, N.A.; Maisto, S.A.; Tarter, R.E. Polydrug use in adolescent drinkers with and without DSM-IV al
cohol abuse and dependence. Alcohol. Clin. Exp. Res. 1996, 20, 1099–1108.

58. Subbaraman, M.S.; Kerr, W.C. Simultaneous versus concurrent use of alcohol and cannabis in the National Alcohol Sur
vey. Alcohol. Clin. Exp. Res. 2015, 39, 872–879.

59. Yurasek, A.M.; Aston, E.R.; Metrik, J. Co-use of Alcohol and Cannabis: A Review. Curr. Addict. Rep. 2017, 4, 184–193.

60. Dutra, L.; Stathopoulou, G.; Basden, S.L.; Leyro, T.M.; Powers, M.B.; Otto, M.W. A meta-analytic review of psychosocia
l interventions for substance use disorders. Am. J. Psychiatry 2008, 165, 179–187.

61. Chang, W.C.; Wong, C.S.M.; Chen, E.Y.H.; Lam, L.C.W.; Chan, W.C.; Ng, R.M.K.; Hung, S.F.; Cheung, E.F.C.; Sham,
P.C.; Chiu, H.F.K.; et al. Lifetime Prevalence and Correlates of Schizophrenia-Spectrum, Affective, and Other Non-affec
tive Psychotic Disorders in the Chinese Adult Population. Schizophr. Bull. 2017, 43, 1280–1290.

62. Rossler, W.; Salize, H.J.; van Os, J.; Riecher-Rossler, A. Size of burden of schizophrenia and psychotic disorders. Eur.
Neuropsychopharmacol. 2005, 15, 399–409.

63. Sideli, L.; Quigley, H.; la Cascia, C.; Murray, R.M. Cannabis Use and the Risk for Psychosis and Affective Disorders. J.
Dual. Diagn 2020, 16, 22–42.

64. Brown, A.S. The environment and susceptibility to schizophrenia. Prog. Neurobiol. 2011, 93, 23–58.

65. Di Forti, M.; Quattrone, D.; Freeman, T.P.; Tripoli, G.; Gayer-Anderson, C.; Quigley, H.; Rodriguez, V.; Jongsma, H.E.; F
erraro, L.; la Cascia, C.; et al. The contribution of cannabis use to variation in the incidence of psychotic disorder acros
s Europe (EU-GEI): A multicentre case-control study. Lancet Psychiatry 2019, 6, 427–436.

66. Boydell, J.; van Os, J.; Caspi, A.; Kennedy, N.; Giouroukou, E.; Fearon, P.; Farrell, M.; Murray, R.M. Trends in cannabis
use prior to first presentation with schizophrenia, in South-East London between 1965 and 1999. Psychol. Med. 2006,
36, 1441–1446.

67. Hjorthoj, C.; Larsen, M.O.; Starzer, M.S.K.; Nordentoft, M. Annual incidence of cannabis-induced psychosis, other subst
ance-induced psychoses and dually diagnosed schizophrenia and cannabis use disorder in Denmark from 1994 to 201
6. Psychol. Med. 2019, 1–6.

68. Goncalves-Pinho, M.; Braganca, M.; Freitas, A. Psychotic disorders hospitalizations associated with cannabis abuse or
dependence: A nationwide big data analysis. Int. J. Methods Psychiatr. Res. 2020, 29, e1813.

69. Murray, R.M.; Englund, A.; Abi-Dargham, A.; Lewis, D.A.; di Forti, M.; Davies, C.; Sherif, M.; McGuire, P.; D'Souza, D.C.
Cannabis-associated psychosis: Neural substrate and clinical impact. Neuropharmacology 2017, 124, 89–104.

70. Schoeler, T.; Monk, A.; Sami, M.B.; Klamerus, E.; Foglia, E.; Brown, R.; Camuri, G.; Altamura, A.C.; Murray, R.; Bhattac
haryya, S. Continued versus discontinued cannabis use in patients with psychosis: A systematic review and meta-analy
sis. Lancet Psychiatry 2016, 3, 215–225.

71. D'Souza, D.C.; Radhakrishnan, R.; Sherif, M.; Cortes-Briones, J.; Cahill, J.; Gupta, S.; Skosnik, P.D.; Ranganathan, M.
Cannabinoids and Psychosis. Curr. Pharm. Des. 2016, 22, 6380–6391.

72. Hindley, G.; Beck, K.; Borgan, F.; Ginestet, C.E.; McCutcheon, R.; Kleinloog, D.; Ganesh, S.; Radhakrishnan, R.; D'Sou
za, D.C.; Howes, O.D. Psychiatric symptoms caused by cannabis constituents: A systematic review and meta-analysis.
Lancet Psychiatry 2020, 7, 344–353.

73. Di Forti, M.; Morgan, C.; Selten, J.P.; Lynskey, M.; Murray, R.M. High-potency cannabis and incident psychosis: Correct
ing the causal assumption—Authors’ reply. Lancet Psychiatry 2019, 6, 466–467.

74. Gayer-Anderson, C.; Jongsma, H.E.; di Forti, M.; Quattrone, D.; Velthorst, E.; de Haan, L.; Selten, J.P.; Szoke, A.; Llorc
a, P.M.; Tortelli, A.; et al. The EUropean Network of National Schizophrenia Networks Studying Gene-Environment Inter
actions (EU-GEI): Incidence and First-Episode Case-Control Programme. Soc. Psychiatry Psychiatr. Epidemiol. 2020,
55, 645–657.

75. Belbasis, L.; Kohler, C.A.; Stefanis, N.; Stubbs, B.; van Os, J.; Vieta, E.; Seeman, M.V.; Arango, C.; Carvalho, A.F.; Eva
ngelou, E. Risk factors and peripheral biomarkers for schizophrenia spectrum disorders: An umbrella review of meta-an
alyses. Acta Psychiatr. Scand. 2018, 137, 88–97.



76. Ganesh, S.; Cortes-Briones, J.; Ranganathan, M.; Radhakrishnan, R.; Skosnik, P.D.; D'Souza, D.C. Psychosis-relevant
effects of intravenous delta-9-tetrahydrocannabinol—A mega analysis of individual participant-data from human laborat
ory studies. Int. J. Neuropsychopharmacol. 2020, 23, 559-570.

77. Henquet, C.; Murray, R.; Linszen, D.; van Os, J. The environment and schizophrenia: The role of cannabis use. Schizo
phr. Bull. 2005, 31, 608–612.

78. van Os, J.; Bak, M.; Hanssen, M.; Bijl, R.V.; de Graaf, R.; Verdoux, H. Cannabis use and psychosis: A longitudinal popu
lation-based study. Am. J. Epidemiol 2002, 156, 319–327.

79. Arseneault, L.; Cannon, M.; Poulton, R.; Murray, R.; Caspi, A.; Moffitt, T.E. Cannabis use in adolescence and risk for ad
ult psychosis: Longitudinal prospective study. BMJ 2002, 325, 1212–1213.

80. Power, R.A.; Verweij, K.J.; Zuhair, M.; Montgomery, G.W.; Henders, A.K.; Heath, A.C.; Madden, P.A.; Medland, S.E.; Wr
ay, N.R.; Martin, N.G. Genetic predisposition to schizophrenia associated with increased use of cannabis. Mol. Psychiat
ry 2014, 19, 1201–1204.

81. Fergusson, D.M.; Horwood, L.J.; Ridder, E.M. Tests of causal linkages between cannabis use and psychotic symptoms.
Addiction 2005, 100, 354–366.

82. Van Os, J.; Sham, P. Gene-Environment Interactions. In The Epidemiology of Schizophrenia; Murray, R.M.; Stilo, S.A.
Eds.; Cambridge University Press: Cambridge, UK, 2003; pp. 235–254.

83. Alisauskiene, R.; Loberg, E.M.; Gjestad, R.; Kroken, R.A.; Jorgensen, H.A.; Johnsen, E. The influence of substance us
e on the effectiveness of antipsychotic medication: A prospective, pragmatic study. Nord. J. Psychiatry 2019, 73, 281–2
87.

84. Brunette, M.F.; Mueser, K.T.; Babbin, S.; Meyer-Kalos, P.; Rosenheck, R.; Correll, C.U.; Cather, C.; Robinson, D.G.; Sc
hooler, N.R.; Penn, D.L.; et al. Demographic and clinical correlates of substance use disorders in first episode psychosi
s. Schizophr. Res. 2018, 194, 4–12.

85. Margolis, A.; Rosca, P.; Kurs, R.; Sznitman, S.R.; Grinshpoon, A. Routine Drug Screening for Patients in the Emergenc
y Department of a State Psychiatric Hospital: A Naturalistic Cohort Study. J. Dual Diagn 2016, 12, 218–226.

86. Alvarez-Jimenez, M.; Priede, A.; Hetrick, S.E.; Bendall, S.; Killackey, E.; Parker, A.G.; McGorry, P.D.; Gleeson, J.F. Risk
factors for relapse following treatment for first episode psychosis: A systematic review and meta-analysis of longitudinal
studies. Schizophr. Res. 2012, 139, 116–128.

87. Foglia, E.; Schoeler, T.; Klamerus, E.; Morgan, K.; Bhattacharyya, S. Cannabis use and adherence to antipsychotic me
dication: A systematic review and meta-analysis. Psychol. Med. 2017, 47, 1691–1705.

88. Schoeler, T.; Petros, N.; di Forti, M.; Klamerus, E.; Foglia, E.; Murray, R.; Bhattacharyya, S. Poor medication adherence
and risk of relapse associated with continued cannabis use in patients with first-episode psychosis: A prospective analy
sis. Lancet Psychiatry 2017, 4, 627–633.

89. Moore, T.H.; Zammit, S.; Lingford-Hughes, A.; Barnes, T.R.; Jones, P.B.; Burke, M.; Lewis, G. Cannabis use and risk of
psychotic or affective mental health outcomes: A systematic review. Lancet 2007, 370, 319–328.

90. Marconi, A.; di Forti, M.; Lewis, C.M.; Murray, R.M.; Vassos, E. Meta-analysis of the Association Between the Level of
Cannabis Use and Risk of Psychosis. Schizophr. Bull. 2016, 42, 1262–1269.

91. Di Forti, M.; Marconi, A.; Carra, E.; Fraietta, S.; Trotta, A.; Bonomo, M.; Bianconi, F.; Gardner-Sood, P.; O'Connor, J.; R
usso, M.; et al. Proportion of patients in south London with first-episode psychosis attributable to use of high potency c
annabis: A case-control study. Lancet Psychiatry 2015, 2, 233–238.

92. Schoeler, T.; Petros, N.; di Forti, M.; Klamerus, E.; Foglia, E.; Murray, R.; Bhattacharyya, S. Effect of continued cannabi
s use on medication adherence in the first two years following onset of psychosis. Psychiatry Res. 2017, 255, 36–41.

93. Livne, O.; Shmulewitz, D.; Sarvet, A.; Hasin, D. Association of cannabis use-related predictor variables and self-reporte
d psychotic disorders: US adults, 2001–2002 and 2012–2013. medRxiv 2020, doi:10.1101/2020.09.25.20201871.

94. Yucel, M.; Bora, E.; Lubman, D.I.; Solowij, N.; Brewer, W.J.; Cotton, S.M.; Conus, P.; Takagi, M.J.; Fornito, A.; Wood, S.
J.; et al. The impact of cannabis use on cognitive functioning in patients with schizophrenia: A meta-analysis of existing
findings and new data in a first-episode sample. Schizophr. Bull. 2012, 38, 316–330.

95. Schoeler, T.; Kambeitz, J.; Behlke, I.; Murray, R.; Bhattacharyya, S. The effects of cannabis on memory function in user
s with and without a psychotic disorder: Findings from a combined meta-analysis. Psychol. Med. 2016, 46, 177–188.

96. Worley, M.J.; Trim, R.S.; Roesch, S.C.; Mrnak-Meyer, J.; Tate, S.R.; Brown, S.A. Comorbid depression and substance
use disorder: Longitudinal associations between symptoms in a controlled trial. J. Subst. Abuse Treat. 2012, 43, 291–3
02.

97. Sarvet, A.L.; Hasin, D. The natural history of substance use disorders. Curr. Opin. Psychiatry 2016, 29, 250–257.



98. Davis, L.; Uezato, A.; Newell, J.M.; Frazier, E. Major depression and comorbid substance use disorders. Curr. Opin. Ps
ychiatry 2008, 21, 14–18.

99. Carra, G.; Bartoli, F.; Crocamo, C. Trends of major depressive episode among people with cannabis use: Findings from
the National Survey on Drug Use and Health 2006–2015. Subst. Abuse 2019, 40, 178–184.

100. Feingold, D.; Rehm, J.; Lev-Ran, S. Cannabis use and the course and outcome of major depressive disorder: A populat
ion based longitudinal study. Psychiatry Res. 2017, 251, 225–234.

101. American Psychiatric Association. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; American Psychiatric
Association, Arlington, VA, USA, 2013.

102. Livne, O.; Shmulewitz, D.; Lev-Ran, S.; Hasin, D.S. DSM-5 cannabis withdrawal syndrome: Demographic and clinical c
orrelates in U.S. adults. Drug Alcohol. Depend. 2019, 195, 170–177.

103. Hasin, D.S.; Keyes, K.M.; Alderson, D.; Wang, S.; Aharonovich, E.; Grant, B.F. Cannabis withdrawal in the United State
s: Results from NESARC. J. Clin. Psychiatry 2008, 69, 1354–1363.

104. Cornelius, J.R.; Chung, T.; Martin, C.; Wood, D.S.; Clark, D.B. Cannabis withdrawal is common among treatment-seeki
ng adolescents with cannabis dependence and major depression, and is associated with rapid relapse to dependence.
Addict. Behav. 2008, 33, 1500–1505.

105. Bahorik, A.L.; Leibowitz, A.; Sterling, S.A.; Travis, A.; Weisner, C.; Satre, D.D. Patterns of marijuana use among psychi
atry patients with depression and its impact on recovery. J. Affect. Disord. 2017, 213, 168–171.

106. Bahorik, A.L.; Sterling, S.A.; Campbell, C.I.; Weisner, C.; Ramo, D.; Satre, D.D. Medical and non-medical marijuana us
e in depression: Longitudinal associations with suicidal ideation, everyday functioning, and psychiatry service utilizatio
n. J. Affect. Disord. 2018, 241, 8–14.

107. Pacek, L.R.; Weinberger, A.H.; Zhu, J.; Goodwin, R.D. Rapid increase in the prevalence of cannabis use among people
with depression in the United States, 2005–2017: The role of differentially changing risk perceptions. Addiction 2020, 1
15, 935–943.

108. Gukasyan, N.; Strain, E.C. Relationship between cannabis use frequency and major depressive disorder in adolescent
s: Findings from the National Survey on Drug Use and Health 2012–2017. Drug Alcohol. Depend. 2020, 208, 107867.

109. Weinberger, A.H.; Zhu, J.; Lee, J.; Anastasiou, E.; Copeland, J.; Goodwin, R.D. Cannabis use among youth in the Unite
d States, 2004-2016: Faster rate of increase among youth with depression. Drug Alcohol. Depend. 2020, 209, 107894.

110. Pacek, L.R.; Mauro, P.M.; Martins, S.S. Perceived risk of regular cannabis use in the United States from 2002 to 2012:
Differences by sex, age, and race/ethnicity. Drug Alcohol. Depend. 2015, 149, 232–244.

111. Gorfinkel, L.R.; Stohl, M.; Hasin, D. Association of Depression With Past-Month Cannabis Use Among US Adults Aged
20 to 59 Years, 2005 to 2016. JAMA Netw. Open 2020, 3, e2013802.

112. Smolkina, M.; Morley, K.I.; Rijsdijk, F.; Agrawal, A.; Bergin, J.E.; Nelson, E.C.; Statham, D.; Martin, N.G.; Lynskey, M.T.
Cannabis and Depression: A Twin Model Approach to Co-morbidity. Behav. Genet. 2017, 47, 394–404.

113. Lev-Ran, S.; Roerecke, M.; le Foll, B.; George, T.P.; McKenzie, K.; Rehm, J. The association between cannabis use an
d depression: A systematic review and meta-analysis of longitudinal studies. Psychol. Med. 2014, 44, 797–810.

114. Lai, H.M.; Sitharthan, T. Exploration of the comorbidity of cannabis use disorders and mental health disorders among in
patients presenting to all hospitals in New South Wales, Australia. Am. J. Drug Alcohol. Abuse 2012, 38, 567–574.

115. Crane, N.A.; Langenecker, S.A.; Mermelstein, R.J. Gender differences in the associations among marijuana use, cigare
tte use, and symptoms of depression during adolescence and young adulthood. Addict. Behav. 2015, 49, 33–39.

116. Lev-Ran, S.; le Foll, B.; McKenzie, K.; George, T.P.; Rehm, J. Bipolar disorder and co-occurring cannabis use disorder
s: Characteristics, co-morbidities and clinical correlates

117. McElroy, S.L.; Altshuler, L.L.; Suppes, T.; Keck, P.E.; Jr; Frye, M.A.; Denicoff, K.D.; Nolen, W.A.; Kupka, R.W.; Leverich,
G.S.; Rochussen, J.R.; et al. Axis I psychiatric comorbidity and its relationship to historical illness variables in 288 patie
nts with bipolar disorder. Am. J. Psychiatry 2001, 158, 420–426.

118. Krishnan, K.R. Psychiatric and medical comorbidities of bipolar disorder. Psychosom. Med. 2005, 67, 1–8.

119. Pinto, J.V.; Medeiros, L.S.; da Rosa, G.S.; de Oliveira, C.E.S.; Crippa, J.A.S.; Passos, I.C.; Kauer-Sant'Anna, M. The pr
evalence and clinical correlates of cannabis use and cannabis use disorder among patients with bipolar disorder: A syst
ematic review with meta-analysis and meta-regression. Neurosci. Biobehav. Rev. 2019, 101, 78–84.

120. Ostacher, M.J.; Perlis, R.H.; Nierenberg, A.A.; Calabrese, J.; Stange, J.P.; Salloum, I.; Weiss, R.D.; Sachs, G.S.; Investi
gators, S.-B. Impact of substance use disorders on recovery from episodes of depression in bipolar disorder patients: P
rospective data from the Systematic Treatment Enhancement Program for Bipolar Disorder (STEP-BD). Am. J. Psychia
try 2010, 167, 289–297.



121. National Institute of Mental Health. Prevalence of Any Anxiety Disorder Among Adults. November 2017. Available onlin
e: https://www.nimh.nih.gov/health/statistics/any-anxiety-disorder.shtml. (accessed on 11 August 2020).

122. Hall, W.; Solowij, N. Adverse effects of cannabis. Lancet 1998, 352, 1611–1616.

123. Tournier, M.; Sorbara, F.; Gindre, C.; Swendsen, J.D.; Verdoux, H. Cannabis use and anxiety in daily life: A naturalistic i
nvestigation in a non-clinical population. Psychiatry Res. 2003, 118, 1–8.

124. Sharpe, L.; Sinclair, J.; Kramer, A.; de Manincor, M.; Sarris, J. Cannabis, a cause for anxiety? A critical appraisal of the
anxiogenic and anxiolytic properties. J. Transl. Med. 2020, 18, 374.

125. Bhattacharyya, S.; Morrison, P.D.; Fusar-Poli, P.; Martin-Santos, R.; Borgwardt, S.; Winton-Brown, T.; Nosarti, C.; O’ Ca
rroll, C.M.; Seal, M.; Allen, P.; et al. Opposite effects of delta-9-tetrahydrocannabinol and cannabidiol on human brain fu
nction and psychopathology. Neuropsychopharmacology 2010, 35, 764–774.

126. Orsolini, L.; Chiappini, S.; Volpe, U.; Berardis, D.; Latini, R.; Papanti, G.D.; Corkery, A.J.M. Use of Medicinal Cannabis
and Synthetic Cannabinoids in Post-Traumatic Stress Disorder (PTSD): A Systematic Review. Medicina 2019, 55, 525.

127. De Aquino, J.P.; Sofuoglu, M.; Stefanovics, E.A.; Rosenheck, R.A. Impact of cannabis on non-medical opioid use and s
ymptoms of posttraumatic stress disorder: A nationwide longitudinal VA study. Am. J. Drug Alcohol. Abuse 2020, 46, 1–
11.

128. Hill, M.N.; Campolongo, P.; Yehuda, R.; Patel, S. Integrating Endocannabinoid Signaling and Cannabinoids into the Biol
ogy and Treatment of Posttraumatic Stress Disorder. Neuropsychopharmacology 2018, 43, 80–102.

129. Metrik, J.; Stevens, A.K.; Gunn, R.L.; Borsari, B.; Jackson, K.M. Cannabis use and posttraumatic stress disorder: Prosp
ective evidence from a longitudinal study of veterans. Psychol. Med. 2020, 1–11.

130. Buckner, J.D.; Heimberg, R.G.; Schneier, F.R.; Liu, S.M.; Wang, S.; Blanco, C. The relationship between cannabis use
disorders and social anxiety disorder in the National Epidemiological Study of Alcohol and Related Conditions (NESAR
C). Drug Alcohol. Depend. 2012, 124, 128–134.

131. Buckner, J.D.; Zvolensky, M.J. Cannabis and related impairment: The unique roles of cannabis use to cope with social
anxiety and social avoidance. Am. J. Addict. 2014, 23, 598–603.

132. Agosti, V.; Nunes, E.; Levin, F. Rates of psychiatric comorbidity among U.S. residents with lifetime cannabis dependenc
e. Am. J. Drug Alcohol. Abuse 2002, 28, 643–652.

133. Wittchen, H.U.; Frohlich, C.; Behrendt, S.; Gunther, A.; Rehm, J.; Zimmermann, P.; Lieb, R.; Perkonigg, A. Cannabis us
e and cannabis use disorders and their relationship to mental disorders: A 10-year prospective-longitudinal community
study in adolescents. Drug Alcohol. Depend. 2007, 88 (Suppl. 1), S60–S70.

134. Degenhardt, L.; Coffey, C.; Romaniuk, H.; Swift, W.; Carlin, J.B.; Hall, W.D.; Patton, G.C. The persistence of the associ
ation between adolescent cannabis use and common mental disorders into young adulthood. Addiction 2013, 108, 124
–133.

135. Chabrol, H.; Melioli, T.; Goutaudier, N. Association between personality disorders traits and problematic cannabis use in
adolescents. Subst. Use Misuse 2015, 50, 552–556.

136. Gillespie, N.A.; Aggen, S.H.; Neale, M.C.; Knudsen, G.P.; Krueger, R.F.; South, S.C.; Czajkowski, N.; Nesvag, R.; Ystro
m, E.; Kendler, K.S.; et al. Associations between personality disorders and cannabis use and cannabis use disorder: A
population-based twin study. Addiction 2018, 113, 1488–1498.

137. Raynal, P.; Chabrol, H. Association between schizotypal and borderline personality disorder traits, and cannabis use in
young adults. Addict. Behav. 2016, 60, 144–147.

138. Vest, N.A.; Murphy, K.T.; Tragesser, S.L. Borderline personality disorder features and drinking, cannabis, and prescripti
on opioid motives: Differential associations across substance and sex. Addict. Behav. 2018, 87, 46–54.

139. Metrik, J.; Stevens, A.K.; Gunn, R.L.; Borsari, B.; Jackson, K.M. Cannabis use and posttraumatic stress disorder: Prosp
ective evidence from a longitudinal study of veterans. Psychol. Med. 2020, 1–11.

140. Buckner, J.D.; Heimberg, R.G.; Schneier, F.R.; Liu, S.M.; Wang, S.; Blanco, C. The relationship between cannabis use
disorders and social anxiety disorder in the National Epidemiological Study of Alcohol and Related Conditions (NESAR
C). Drug Alcohol. Depend. 2012, 124, 128–134.

141. Buckner, J.D.; Zvolensky, M.J. Cannabis and related impairment: The unique roles of cannabis use to cope with social
anxiety and social avoidance. Am. J. Addict. 2014, 23, 598–603.

142. Agosti, V.; Nunes, E.; Levin, F. Rates of psychiatric comorbidity among U.S. residents with lifetime cannabis dependenc
e. Am. J. Drug Alcohol. Abuse 2002, 28, 643–652.

143. Wittchen, H.U.; Frohlich, C.; Behrendt, S.; Gunther, A.; Rehm, J.; Zimmermann, P.; Lieb, R.; Perkonigg, A. Cannabis us
e and cannabis use disorders and their relationship to mental disorders: A 10-year prospective-longitudinal community



study in adolescents. Drug Alcohol. Depend. 2007, 88 (Suppl. 1), S60–S70.

144. Degenhardt, L.; Coffey, C.; Romaniuk, H.; Swift, W.; Carlin, J.B.; Hall, W.D.; Patton, G.C. The persistence of the associ
ation between adolescent cannabis use and common mental disorders into young adulthood. Addiction 2013, 108, 124
–133.

145. Chabrol, H.; Melioli, T.; Goutaudier, N. Association between personality disorders traits and problematic cannabis use in
adolescents. Subst. Use Misuse 2015, 50, 552–556.

146. Gillespie, N.A.; Aggen, S.H.; Neale, M.C.; Knudsen, G.P.; Krueger, R.F.; South, S.C.; Czajkowski, N.; Nesvag, R.; Ystro
m, E.; Kendler, K.S.; et al. Associations between personality disorders and cannabis use and cannabis use disorder: A
population-based twin study. Addiction 2018, 113, 1488–1498.

147. Raynal, P.; Chabrol, H. Association between schizotypal and borderline personality disorder traits, and cannabis use in
young adults. Addict. Behav. 2016, 60, 144–147.

148. Vest, N.A.; Murphy, K.T.; Tragesser, S.L. Borderline personality disorder features and drinking, cannabis, and prescripti
on opioid motives: Differential associations across substance and sex. Addict. Behav. 2018, 87, 46–54.

Retrieved from https://encyclopedia.pub/entry/history/show/16523


