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A B S T R A C T

Background: The relationship between cannabis and violence remains unclear, especially amid those with severe
mental illnesses (SMI). The objective of this meta-analysis was to investigate the cannabis-violence association in
a population of individuals with a SMI.
Method: A systematic search of literature using PubMed, PsychINFO, Web of Science and Google scholar was
performed (any time-August 2018). All peer-reviewed publications assessing both cannabis use and the perpe-
tration of violence in an SMI sample were included. Data on several key study characteristics such as the pro-
portion of SMI in the sample as well as the number of cannabis users and violent participants were extracted.
Odds ratios (OR) were likewise extracted and aggregated with random-effects models.
Results: Of the potential 2449 articles that were screened for eligibility, 12 studies were analyzed using a
random-effect meta-analysis. Results showed a moderate association between cannabis use and violence
(OR = 3.02, CI = 2.01–4.54, p=0.0001). The association was significantly higher when comparing cannabis
misuse (OR = 5.8, CI = 3.27–10.28, p=0.0001) to cannabis use (OR = 2.04, CI = 1.36–3.05, p=0.001).
Conclusion: These findings are clinically relevant for violence prevention/management and highlight the ne-
cessity of further investigations with methodologically-sound studies. Thus, longitudinal studies adjusting for
important confounding factors (i.e., psychopathic traits and stimulant use) are warranted.

1. Introduction

Cannabis is the most commonly consumed illicit drug in several
countries around the world (United Nations Office on Drugs and
Crime, 2016). In the public debate, cannabis use has been considered a
more or less harmless drug compared to alcohol, central stimulants, and
opioids (Berg et al., 2015). However, as a result of its high prevalence in
adults with serious mental illnesses (SMI), the role of cannabis con-
sumption is particularly essential in psychiatry regarding its substantial
negative consequences found on the course and prognosis of these
disorders (Johns, 2001; Patel et al., 2015; van Rossum et al., 2009).
Several studies have found that cannabis use was associated with
worsened symptomatology, higher risk of psychotic relapse as well as
reduced treatment adherence (Gibbs et al., 2015; Schoeler et al.,
2016a).

However, whereas individuals with SMI are at an increased risk of
violence (Douglas et al., 2009; Swanson et al., 2006), less attention has

been paid to investigate the potential relationship between violence and
cannabis use or cannabis misuse in this population. A wealth of re-
search has shown that other substance use is amidst the most crucial
risk factors of violence established in those with SMI (Fazel et al.,
2009). A systematic review and meta-regression by Witt et al. (2013)
found significant associations between violence and history of poly-
substance misuse (OR = 10.3), recent alcohol misuse (OR = 2.2) and
recent drug misuse (OR = 2.2). However, specifically for history of
cannabis misuse, the association was positive but not significant
(OR = 1.3); only 4 studies were considered in this review and the use of
cannabis was not evaluated. Moreover, reporting adjusted Odds Ratios
(OR) was not possible as no consistent adjustments for important con-
founding factors (i.e., psychopathy, substance use, impulsivity) were
brought in the primary studies. Overall, to our knowledge, no clear
consensus has emerged for the cannabis-violence relationship. We
aimed to conduct a meta-analysis to further clarify the association be-
tween cannabis use/misuse and the perpetration of violence in
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individuals with SMI.

2. Methods

2.1. Selection procedures

2.1.1. Search strategies
A systematic search was performed in the electronic databases of

PubMed, PsychINFO, Web Of Science and Google Scholar from their
inception dates using text words and indexing (MeSH) terms with key
words that were inclusive for SMI (e.g., [psychosis or schizophrenia or
synonyms] or [affective disorders or depression or synonyms]), vio-
lence (e.g., [viol*, aggress*]) and cannabis use (e.g., [substance, can-
nabis or synonyms]). A full electronic search strategy is available in
Table 1. Reference lists were scanned by hand to identify additional
studies. Corresponding authors were approached for clarification if
there were any uncertainties regarding either participant recruitment
and/or methodology. Searches were completed by August 2018. Ab-
stracts were screened by M.B, M.L and B.D, and full articles by L.D, M.B
and M.L. No setting, date or geographical restrictions were applied;
searches were limited to English or French language sources.

2.1.2. Study eligibility
Studies were included if they met the following criteria: (1) more

than 65% of study participants were diagnosed with a SMI (schizo-
phrenia, schizophreniform disorder, schizoaffective disorder, delusional
disorder, bipolar disorder and major depression); (2) the total sample of
participants had a mean age of 18 years or older; (3) any violent/ag-
gressive outcome was investigated; (4) cannabis use or cannabis use
disorder independently of other substances was assessed (if many
substances were measured, substances were not to be collapsed to-
gether); (5) both cannabis use and violence were binary variables; (6) a
cross-sectional, retrospective or longitudinal design was used. Patients
could be either inpatients or outpatients. Since the definition of vio-
lence as well as the way to assess it was diverse between studies, studies
were not restricted so long as they evaluated any type of violence/ag-
gression (i.e., clinical observation, self-report). This allowed in the in-
clusion of the most studies on the subject. Additionally, studies were
subdivided into those assessing cannabis users, those assessing only
individuals with a cannabis use disorder and those assessing cannabis
users as well as individuals with a cannabis use disorder (referred to as

mixed use). Further studies were excluded from final evaluation if they
comprised of methodological issues (i.e., inadequate statistical ana-
lyses, missing data, inadequate data to compute any effect size) even
after contacting the authors of the study. Disagreements on the inclu-
sion of studies were resolved by group discussions to obtain a final
consensus.

2.1.3. Data extraction
Data were extracted with a standardized form and double checked

for consistency by the authors. Reported effect sizes with 95% con-
fidence intervals (CI) were recorded with other key information (e.g.,
sample size (proportion of SMI sample), number of violent participants,
number of cannabis users, adjustment for confounding factors). Quality
assessment was independently undertaken by L.D and S.P against a set
of criteria based on the GRADE Checklist for observational studies
(Guyatt et al., 2011). Studies were assigned to categories of High,
Moderate, Low and Very Low quality. Extracted data were in-
dependently cross-checked and any queries were resolved by discussion
with A.D and S.P. To achieve a high standard of reporting, we followed
the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (Moher et al., 2009).

2.2. Statistical analysis

Data were entered into an electronic database and analyzed with a
quantitative meta-analytical approach using Comprehensive Meta-
Analysis (CMA) software, version 2 (Borenstein, 2005). CMA software
employs the same computational algorithms used by the Cochrane
collaborators to weigh studies by the inverse variance method. As the
reporting of statistical results varied between studies, they were con-
verted to comparable measures into ORs. The following qualitative
descriptions of the strength of reported ORs were used (Rosenthal and
DiMatteo, 2001): weak (OR = 1.0–1.5), moderate (OR = 1.6–2.5),
strong (OR = 2.6–9.9) and very strong (OR = 10.0 and above).
Heterogeneity among study point estimates was assessed with the Q
statistics (Paulson and Bazemore, 2010) with magnitude of hetero-
geneity being evaluated with the I2 index (Lipsey and Wilson, 2001). As
studies were characterized by high heterogeneity (see results below),
we employed random-effects models that are more conservative than
fixed-effects models, and seem to better address heterogeneity between
studies and study populations (Cooper et al., 2009). The possibility of

Table. 1
Electronic search strategy for the meta-analysis conducted in August 2018.

Database; search Search terms

1. PubMed;
k=9067

(substance[Title/Abstract] OR cannabidoids[MeSH Terms] OR cannabis[MeSH Terms] OR hashish[Title/Abstract] OR marijuana[Title/Abstract] OR
marijuana abuse[MeSH Terms] OR marijuana use[MeSH Terms] OR tetrahydrocannabinol[Title/Abstract] OR THC[Title/Abstract]) AND (severe mental
illness[Title/Abstract] OR severe mental disorder[Title/Abstract] OR MMD[Title/Abstract] OR SMI[Title/Abstract] OR major mental disorder[Title/
Abstract] OR major mental illness[Title/Abstract] OR bipolar and related disorders[MeSH Terms] OR mental disorders[MeSH Terms] OR dissociative
disorders[MeSH Terms]) OR depressive disorder[MeSH Terms] OR schizophrenia spectrum and other psychotic disorders[MeSH Terms] OR psychosis[Title/
Abstract]) AND (violence[Title/Abstract] OR crime[Title/Abstract] OR violent crime[Title/Abstract] OR patient violence[Title/Abstract] OR client violence
[Title/Abstract] OR violent[Title/Abstract] OR aggression[Title/Abstract] OR aggressivity [Title/Abstract] OR aggressive[Title/Abstract])

2. PsychINFO;
k=1227

(title: substance OR abstract: substance OR title: cannabinoids OR abstract: cannabinoids OR title: cannabis OR abstract: cannabis OR title: hashish OR
abstract: hashish OR title: marijuana OR abstract: marijuana OR title: tetrahydrocannabinol OR abstract: tetrahydrocannabinol OR title: THC OR abstract:
THC OR MeSH: cannabis OR MeSH: marijuana abuse OR MeSH: marijuana use) AND (title: severe mental illness OR abstract: severe mental illness OR title:
severe mental disorder OR abstract: severe mental disorder OR title: MMD OR abstract: MMD OR title: SMI OR abstract: SMI OR title: major mental disorder
OR abstract: major mental disorder OR title: major mental illness OR abstract: major mental illness OR title: schizophrenia OR title: schizoaffective disorder
OR title: psychosis OR title: delusions OR title: bipolar disorder OR title: major depression OR abstract: schizophrenia OR abstract: schizoaffective disorder
OR abstract: psychosis OR abstract: delusions OR abstract: bipolar disorder OR abstract: major depression OR MeSH: mental disorders OR MeSH: psychotic
disorders) AND (title: violence OR abstract: violence OR title: crime OR abstract: crime OR title: violent crime OR abstract: violent crime OR title: patient
violence OR abstract: patient violence OR title: client violence OR abstract: client violence OR title: violent OR abstract: violent OR title: aggression OR
abstract: aggression OR title: aggressivity OR abstract: aggressivity OR title: aggressive OR abstract: aggressive)

3. Web of Science;
k=1396

((TS = (substance OR cannabinoids OR cannabis OR hashish OR marijuana OR tetrahydrocannabinol OR THC) AND TS = ([severe mental illness] OR
[severe mental disorder] OR MMD OR SMI OR [major mental disorder] OR [major mental illness] OR schizophrenia OR [schizoaffective disorder] OR
psychosis OR delusions OR [bipolar disorder] OR [major depression]) AND TS = (violence OR crime OR [violent crime] OR [patient violence] OR [client
violence] OR violent OR aggression OR aggressivity OR aggressive))) AND LANGUAGE: (English OR French)

Note: A search in Google Scholar enabled in the finding of additional k=2 studies; k=10 studies were further obtained from hand searches of bibliographies of
retrieved sources.
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publication bias in the present meta-analysis was examined using Eg-
ger's test (Egger et al., 1997). To determine whether categorical factors
modified the effect size, subgroup analyses were performed
(Paulson and Bazemore, 2010). Sensitivity analyses were conducted for:
(1) prevalence of SMI; (2) type of substance use; and (3) adjustment for
confounding factors. Outlier studies were defined as studies having an
effect size of 2 standard deviations above or below the composite effect
estimate.

3. Results

3.1. Description of studies

This literature search identified 2449 potential articles that were
screened for eligibility after removing duplicates. Ten additional studies
were identified by cross-referencing. Among these articles, 162 full
texts were assessed and 150 were then excluded. After assessment, 12
final articles were included in this meta-analysis amounting to a total of
3873 subjects. Most studies (75%) comprised of only individuals diag-
nosed with SMI. Moreover, concerning study design, 8 studies were
cross-sectional, 2 were prospective and 2 were retrospective. The
PRISMA flowchart for the inclusion of studies in the meta-analysis is
found in Fig. 1. The details of the retrieved studies are described in
Table 2. The study by Arseneault et al. (2000) was found to be an
outlier since the OR was more than 2 standard deviations over the
composite effect estimate.

3.2. Heterogeneity and publication bias

The overall database was characterized by a high level of

heterogeneity (Qvalue = 37.5, p=0.0001, I2 = 70.7%). Egger's test
indicated no publication bias (t = 0.8; p = 0.43) (see Fig. 2).

3.3. Cannabis-violence relationship

The OR from the pooled 12 studies was 3.02 (CI = 2.01–4.54,
p=0.0001) (Fig. 3). When removing the study by
Arseneault et al. (2000) as an outlier, the OR diminished slightly to 2.6
(CI = 1.88–3.58, p=0.0001). For details on the sub-analyses, please
see Table 3. First, there was no difference between studies comprising
of entirely SMI (OR = 3.01, CI = 1.8–5.04, p=0.0001) in comparison
to more mixed study samples (OR = 3.05, CI = 1.35–6.91, p=0.007).
Second, the risk of violence was significantly higher for cannabis use
disorder (OR = 5.08, CI = 3.27–10.28, p=0.0001) in comparison to
cannabis use (OR = 2.04, CI = 1.36–3.05, p=0.001). Mixed use (both
use and misuse together) had an OR of 4.7 (CI = 1.56–14.18,
p=0.006). Third, when considering the 4 studies having adjusted for
confounding factors, the OR was 2.82 (CI = 1.89–4.23, p=0.0001).

4. Discussion

Our meta-analytical investigation aimed to elucidate the association
between cannabis and violence in patients with SMI. The findings of
this meta-analysis show a moderate association in the reviewed studies.
Particularly of clinical interest and also as may be expected, the risk is
substantially stronger for cannabis misuse. These findings are relevant
as we exposed that cannabis use and violence are associated.

However, it is noteworthy that there is no single theory that pur-
ports to explain this specific relationship. The adverse acute psycho-
pharmacological effects of cannabis use might have an effect on

Fig. 1. Flowchart depicting the search strategy employed to find the 12 studies included in the meta-analysis.
*Note: Arseneault et al. (2000) was considered as an outlier since the OR was more than 2 standard deviations over the composite effect estimate. A sub-analysis was
further conducted excluding this study.
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emotions and cognition by producing panic, loss of control, paranoia
and the feeling of depersonalization; such effects may lead to aggressive
behaviors. Particularly in those with SMI, cannabis use intoxication has
been shown to produce an exacerbation in symptomatology (i.e., psy-
chotic symptoms) that may further heighten the risk of violence (Gibbs
et al., 2015; Moore and Stuart, 2005; Norström and Rossow, 2014;
Schoeler et al., 2016a; van Rossum et al., 2009). Furthermore, the
cannabis-violence association may be strong even during withdrawal
(Smith et al., 2013). Hence, in dependent users, abstinence and with-
drawal from cannabis may result in unpleasant effects leading to the
likelihood of emotional outbursts (Moore and Stuart, 2005). Heigh-
tened aggression may further be an indication of a developmental
predisposition for aggressive behavior (i.e., type of temperament, an-
tisocial traits) (Moore and Stuart, 2005).

Nevertheless these theories rarely account for other factors that are
not related to the pharmacological effects of cannabis such as inter-
personal factors (i.e., peer influences) as well as contextual factors that
may explain the positive association (Moore and Stuart, 2005). More
precisely, the lifestyle of cannabis users may include a subgroup of
individuals that present a higher tolerance for delinquency, greater
desire to engage in risk-taking, rebellious and antisocial behaviors as
well as more inclination to use other substances that are associated with
violence such as alcohol (Goode, 2008; Hall and Degenhardt, 2007;
Moore and Stuart, 2005).

Additionally, concerning the direction of the association, it is pos-
sible that a reverse relationship exists, that is that externalizing pro-
blems such as violence may result in the use of cannabis; the association
may likewise be reciprocal (Duarte et al., 2003; Schoeler et al., 2016b).
Though few longitudinal investigations have been brought on the
matter to clarify the direction, which is even more limited among stu-
dies on SMI. One of the studies included in the meta-analysis never-
theless concluded that persistent cannabis use predicted violence,
whereas the reverse direction (i.e., persistent violence predicting can-
nabis use) was not statistically significant (Dugré et al., 2017).

This meta-analysis is not without its limitations. The available stu-
dies show numerous methodological weaknesses that should not be
overlooked when interpreting our results. First, due to the panoply of
definitions for violence and methods of assessment, we did not restrict
studies to specific acts of violence, rather we were inclusive of all types
of violent/aggressive behaviors to gain better insight on the matter.
Second, beyond frequency of use, current studies did not conduct a
detailed assessment of cannabis exposure/usage patterns (i.e., type of
cannabis, number of joints, dosage, cannabis potency) (Temple et al.,
2011), which may differentially be associated with violence. Studies
that target dose-response analyses are needed. Moreover, studies should
better differentiate between acute and chronic use of cannabis or in-
toxication and withdrawal and focus on disentangling the possible role
of each one in their relationship with violence. Third, very limited
studies have reported controlling for important static (i.e., psychopathic
traits) and dynamic (i.e., alcohol and stimulant use) confounding fac-
tors, which are correlated with cannabis use and may have better ex-
plained the relationship (Macleod et al., 2004). Studies not having
adjusted for the effects of these variables may have therefore over-
estimated the association. Fourth, since most data was cross-sectional
and retrospective, evidence is limited as a basis for concluding any
causal relations. Literature necessitates more longitudinal studies.

With the upcoming policy changes on cannabis internationally such
as the 2018 Canadian legalization of cannabis, it is of high importance
to better investigate its potential harmful effects on violence mostly in
more vulnerable psychiatric populations to devise effective interven-
tions. Cannabis use should be considered in violence risk prevention
and management. Hitherto, this meta-analysis highlights the point that
current research and practice have devoted insufficient attention to
examining and addressing cannabis use among SMI in relation with
violence compared to other substances such as alcohol use. Larger,
better quality studies should be conducted to clarify the cannabis-Ta
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Fig. 2. Egger's test for publication bias.

Fig. 3. Forest plot of the association between cannabis use and violence in patients with severe mental illnesses.

Table. 3
Sub-analyses included in the meta-analysis.

Sub-analysis Number of studies (k) Effect size (OR) 95% confidence interval p-value Heterogeneity
Q p-value I2

% of severe mental illness
100% sample 9 3.01 1.8–5.04 0.0001 29.5 0.0001 72.9%
<100% sample 3 3.05 1.35–6.91 0.0007 7.1 0.029 71.8%

Type of cannabis use
Misuse 4 5. 8 3.27–10.28 0.0001 10.2 0.017 70.5%
Mixed 1 4.7 1.56–14.18 0.006 – – –
Use 7 2.04 1.36–3.05 0.001 7.9 0.24 24.3%

Adjustments for confounding factors
Adjustmentsa 12 2.82 1.89–4.23 0.0001 35.0 0.0001 68.5%

Without outlier
Without Arseneault et al. (2000) 11 2.6 1.88–3.58 0.0001 19.6 0.034 48.9%

a Studies adjusting for confounding factors included: Carabellese et al. (2013) (psychiatric disorder, sex, age); Dugré et al. (2017) (effects of time, other substances
used, age, age at first hospitalization, sex, ethnicity, schizophrenia spectrum disorders, affective disorders, psychopathic traits, impulsivity); Moulin et al. (2018)
(main diagnosis, comorbid personality disorder); Rolin et al. (2018) (age, gender and health insurance).
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violence relationship in SMI.
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