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REVIEW ARTICLE

Suicidality risk after using cannabis and cannabinoids: An umbrella review

Ahmad Shamabadia,b , Ali Ahmadzadeb , Kasra Piraheshb , Alireza Hasanzadeha,b and
Hassan Asadigandomania,b

aPsychiatric Research Center, Roozbeh Psychiatric Hospital, Tehran University of Medical Sciences, Tehran, Iran; bSchool of Medicine,
Tehran University of Medical Sciences, Tehran, Iran

ABSTRACT

The increasing prevalence and burden of suicide have led to numerous studies to identify its
risk factors. Cannabis is the most common illicit substance detected in suicide victims’ toxicol-
ogy tests. This study aims to identify and appraise systematic reviews investigating suicidality
after using cannabis and cannabinoids. Seven databases and two registries were searched with-
out restrictions for systematic reviews investigating cannabis effects on suicidality. AMSTAR-2
was used for quality assessment and corrected covered area and citation matrix were used to
determine overlap. Twenty-five studies were included, of which 24 were on recreational use and
one was on therapeutic use. Only three of the studies on recreational use reported no effect or
inconsistent results. Evidence generally showed a positive association between cannabis use and
suicidal ideation and attempt among the general population, military veterans, and bipolar or
major depression patients. A bidirectional causal association between cannabis and suicidal idea-
tion was also mentioned. Moreover, a younger age of initiation, long-term use, and heavy con-
sumption were reported to be associated with even worse suicidal outcomes. On the contrary,
current evidence indicates that the therapeutic cannabis is safe. In conclusion, the literature sup-
ports the cannabis-suicidality association in recreational use but considers cannabidiol safe for
treatment. Further studies with quantitative and interventional approaches are recommended.
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Introduction

Psychiatric disorders and substance use, in particular,

are important risk factors for suicide, especially in

young people (Sher and Oquendo 2023), the same

age group where suicide is a leading cause of death

(Conner and Goldston 2007) and the same group

where substance use is prevalent (Welty et al. 2019).

The rate of suicidal behaviour in patients with sub-

stance use disorder has been reported to be as high

as 45% (Ilgen et al. 2010).

Cannabis is the most common illicit substance,

about five times more than any other substance,

whose regular or heavy uses are also associated with

an increased risk of using other illicit drugs (Fergusson

et al. 2006; Sideli et al. 2020). Its use is high among

adults and young people (Substance Abuse and

Mental Health Services Administration 2010; Welty

et al. 2019). Moreover, it is the most common illicit

substance identified from toxicology tests of people

who completed suicide (Darke et al. 2009). Apart from

recreational consumption, it is used for therapeutic

reasons, which has recently been in the spotlight

(Collin et al. 2010; Smith et al. 2017).

The association between cannabis use and suicidal

ideation or behaviour has been frequently reported in

previous studies - although its nature is not fully

understood. So far, numerous systematic reviews have

investigated this link, each with its own partial and

general aims. Yet, no study has aggregated, categor-

ised, and documented the resulting information and

appraised their methodology. This study is the first

that systematically identified and evaluated systematic

reviews investigating the effects of cannabis in any

form for any purpose on suicidality in any type.

Materials and methods

This systematic review of systematic reviews was con-

ducted following all relevant components of the
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Preferred Reporting Items for Systematic Reviews and

Meta-Analyses (PRISMA) statement, and its protocol was

registered and published in the International Prospective

Register of Systematic Reviews (PROSPERO) with the

code CRD42022295679.

Search

Regarding the study aim, the following terms were

applied to create the search string for obtaining sys-

tematic reviews (#1) evaluating the effects of cannabis

(#2) use on suicidality (#3).

#1– ‘systematic review’ OR meta-analysis

#2– marijuana OR marihuana OR cannabi� (the wild-

card term)

#3– suicid� (the wild-card term)

The intersection of these three formed the final

search strategy. No MeSH-based terms were used. To

obtain the needed information, AS searched Web of

Science, Scopus, CINAHL Plus, PsycINFO, Embase,

PubMed, and Cochrane Library electronic databases

on 31 August 2022, without any restrictions on lan-

guage, timespan, publication status, and document

type. The searched string in each database is given in

Supplementary Appendix 1, mentioning the specific

fields of each.

Searching the registries of systematic reviews

(PROSPERO and Research Registry), asking an expert,

and reviewing the references of the included studies

were additional sources. In order to consider their

results, the two conditions of relevance and non-dupli-

cation were placed.

Eligibility

Duplicate citations were removed using EndNote 20.

AS and AA performed the screening and full-text

assessment independently, and any discrepancy was

resolved in a discussion.

Inclusion criteria were as follows: (i) being a system-

atic review with or without meta-analysis; (ii) being

published as a full paper in a peer-reviewed journal;

(iii) using the mentioned search terms in the title,

abstract, or keywords; (iv) investigating the effects of

cannabis on suicidality; and (v) investigation of

indexed publications on humans. In this study, the

studies included in the included studies are called

indexed publications.

The following criteria led to exclusion: (i) lack of clear

distinction between preclinical and human studies (if

both were included); (ii) being a conference or meeting

abstract; (iii) lack of clear methodology reporting; (iv)

including less than two indexed publications with

necessitated characteristics. Item iv meant that at least

two indexed publications on humans investigating suici-

dality after using cannabis must be included in an eli-

gible study. In other words, including other substances

or interventions was not an exclusion reason. No restric-

tions were placed on the type of cannabis use, whether

recreational or therapeutic, and suicide type. Also, lan-

guage was not a criterion for exclusion.

Data extraction

KP and AA independently and in parallel extracted

data from the included studies - not indexed publica-

tions - using Review Manager 5.4. Through discussion,

the discrepancies were brought to a consensus.

The following data were extracted from each

included study: inclusion criteria and the approach of

each of the included studies (interventional, observa-

tional, or both indexed publications), the number of

indexed publications, the number of relevant indexed

publications (i.e., investigating the main outcome of

this study) and their first authors and publication

years, the study type of each relevant indexed publica-

tion, the number of indexed publications investigating

suicidal ideation/plan/attempt/completion, characteris-

tics of participants enrolled, number of participants (in

case of meta-analysis), male and female percentages

(in case of meta-analysis), type of intervention or

exposure, monotherapy or combination therapy (in

interventional types), standardisation (in herbal types),

dosage, control group characteristics, duration of fol-

low-up, investigated outcomes, analysis results (in case

of meta-analysis), how to assess the bias risk of

indexed publications, limitations of the included stud-

ies, adverse events other than suicidality (in interven-

tional types), final conclusion, and funding. A formal

narrative synthesis was conducted. The primary out-

come was the final conclusion of the effects of canna-

bis use (in any form) on suicidality (by any definition).

If needed, the corresponding authors of the

included studies were contacted for additional data.

Quality assessment

AH and AA independently and in parallel reviewed the

included studies to assess their quality. The second

version of a measurement tool to assess systematic

reviews (AMSTAR-2) was applied to appraise the qual-

ity of the included studies (Shea et al. 2017). This tool
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comprises seven major and nine minor items and cat-

egorises systematic reviews into four quality classes,

including critically low (with more than one major

flaw), low (with only one major flaw, irrespective of

minor flaws), medium (without any major flaws and

more than one minor flaw), and high (without any

major flaws and with no or only one minor flaw).

Overlap

As a representation of overlap in the included studies,

the corrected covered area (CCA) was calculated

according to the formula provided by Pieper et al.

Also, the same overlap thresholds in the interpretation

of results were used (0–5%: slight, 6–10%: moderate,

11–15%: high, and >15%: very high) (Pieper et al.

2014). In addition, pairwise CCA tables were designed

to address the overlap between every two reviews. A

citation matrix was also provided to represent overlap

visually (Thabet et al. 2021).

Results

Search and selection

Figure 1 depicts the information flow diagram

through different phases of the study. A total of 277

citations were obtained from electronic databases, the

breakdown of which is reported in Supplementary

Appendix 1. After removing duplicates, 101 studies

were excluded in the screening phase because they

were editorials, conference abstracts, study protocols,

non-systematic reviews, or erratum of systematic

reviews or did not clearly address the topic of interest.

In addition, another 25 studies were excluded in the

Figure 1. Flow diagram of the study.
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full-text assessment phase, the reasons for which are

given in Supplementary Appendix 2.

As shown in Table 1, the included studies were pub-

lished between 2004 and 2022, with twelve reviews

conducting meta-analyses. A wide range of partici-

pants, including the general population, adolescents

and early adult populations, military veterans, and

patients with bipolar disorder (BD), major depressive

disorder (MDD), substance use disorder, and epileptic

disorder, were studied in the reviews. The number of

eligible publications in each review ranged from two

to 37, with controlled or uncontrolled observational

studies being the most prevalent. Randomised clinical

trials were only included in two reviews. Outcomes,

i.e., suicidal ideation and behaviours, were evaluated

using various methods such as questionnaires, direct

interviews, and medical record inquiries.

Methodological quality

As depicted in Supplementary Appendix 3, all included

studies had at least one major flaw; consequently, no

high-quality nor medium-quality reviews were found

based on the AMSTAR-2. Twenty reviews were critic-

ally low quality, and the other five were low quality.

Only four studies provided a list of excluded studies

(Item 7; major flaw); none were among the five studies

with a published protocol before conducting the study

(Item 2; major flaw). Nine studies did not assess the

risk of bias (Item 9; major flaw), and 11 did not

include it in their interpretation (Item 13; major flaw).

Additionally, no reviews reported the funding sources

of the included studies (Item 10; minor flaw).

Overlap

Regardless of the exact definition (attempt or ideation),

suicidality was reported in 25 studies, one of which did

not provide the included publications (Bahji et al.

2021). Hence, the overlap was calculated in 24 studies

with a total of 191 indexed publications. The overlap

of included studies was slight, with a CCA of 1.82%. A

visual representation of the overlap is demonstrated in

the citation matrix (Supplementary Appendix 4) and

pairwise CCA table (Supplementary Appendix 5).

Suicidal ideation

Cannabis effects on suicidal ideation were investigated

in 18 studies, six of which included quantitative syn-

theses. Sixteen studies had critically low quality based

on the AMSTAR-2 checklist.

Meta-analyses indicated significant associations

between cannabis use and the risk of suicidal ideation

in the general population, adolescents, and substance

use disorder patients. A bidirectional association

(Rioux et al. 2021) and a higher risk for heavy users

(Borges et al. 2016) were also reported. A meta-ana-

lysis on epileptic patients (Klein et al. 2021) was the

only one suggesting opposing results; however, it

acquired wide confidence intervals (CIs) (risk ratio:

0.98, CI: 0.06–15.49).

This association was supported by most qualitative

reviews in the general population, adolescents, mili-

tary veterans, and MDD and BD patients. Additionally,

a possible association between suicidal ideation and

synthetic cannabinoids was reported (Chiappini et al.

2021). However, two studies described nonconclusive

results, primarily due to insufficient control for poten-

tial confounding variables (Calabria et al. 2010;

Carvalho et al. 2022). Only one review reported no

firm evidence of important psychological health con-

sequences (including suicidality) following cannabis

use (Macleod et al. 2004).

Suicidal attempt

Twenty-three reviews investigated the effects of can-

nabis on suicidal attempts, with 11 including meta-

analysis in their report. Only five studies were of low

quality when assessed by the AMSTAR-2 checklist.

Meta-analyses indicated significant associations

between cannabis use and suicidal attempts in the

general population and adolescent users. Similar

results were also obtained from most studies on BD

patients, although two out of five studies concluded

non-significant associations (Schaffer et al. 2015; Pinto

et al. 2019). A high odds ratio (OR) of 3.20 (CI: 1.72–

5.94) for heavy cannabis uses and suicidal attempts in

the general population was suggestive of a dose-

response relationship (Borges et al. 2016). In contrast,

a study regarding cannabidiol use on epileptic

patients did not report a significant relationship (Klein

et al. 2021).

Studies with qualitative synthesis backed these find-

ings. Reviews on the general population, adolescents,

and military veterans mostly favoured the cannabis-

suicidal attempt association. Only one was concerned

with synthetic cannabinoids (Chiappini et al. 2021).

Several studies could not confirm a robust association,

mostly due to insufficient control of confounding fac-

tors (Macleod et al. 2004; Calabria et al. 2010; Carvalho

et al. 2022). Cannabis use in military veterans and BD

and MDD patients was also associated with suicidal
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attempts, though the evidence for MDD was less

consistent.

Unspecified suicidality

Two of the reviews were not easily categorizable. One

study on synthetic cannabinoids reported some patients

with suicidality after using synthetic cannabis without a

clear conclusion on the association (Tait et al. 2016).

The other study found a significant association between

cannabis use and self-injurious behaviours, regardless of

intent, indicating a higher likelihood of self-injurious

behaviours among cannabis users than non-users

(Escelsior et al. 2021).

Mediating factors

Gender

While some studies found no significant gender differ-

ence in the effects of cannabis on suicidality (Bartoli

et al. 2019; Fres�an et al. 2022), others demonstrated a

predominance in males (Karanikola et al. 2019; Turna

and MacKillop 2021) or females (Tourjman et al. 2023).

Such opposing results limit a robust conclusion.

Age

One review on adolescents reported that suicidal

attempts and ideations had higher ORs in both gen-

ders who started cannabis use before the age of 13

compared to older counterparts (Karanikola et al.

2019). Additionally, a meta-regression revealed that

age was negatively associated with the suicide

attempt (Fres�an et al. 2022). Overall, the literature sug-

gests that younger cannabis users are at higher risk of

suicidal behaviours (Gobbi et al. 2019).

Duration of use

Although acute and long-term effects of cannabis use

on suicidality were not compared in most reviews,

studies attempting this comparison support the

hypothesis that cannabis effects on suicidality are dur-

ation-dependent, as chronic cannabis use may predict

suicidality (Borges et al. 2016; Escelsior et al. 2021).

Co-occurring illnesses

Cannabis consumption may increase the severity of co-

occurring psychiatric illnesses like BD and MDD.

Increased depressive or psychotic symptoms may medi-

ate the effects of cannabis on suicidality in these individ-

uals (Tourjman et al. 2023, Bahji et al. 2021). Psychotic

and non-psychotic cannabis consumers are 2.6 and 1.7

times more likely to attempt suicide, respectively
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(Serafini et al. 2012). Still, many studies show a stable

association between suicidal behaviour and cannabis

consumption, even after adjusting for psychiatric ill-

nesses (Turna and MacKillop 2021; Serafini et al. 2012).

In addition, cannabis users may consume alcohol or

other drugs, which may affect suicidal behaviour. It is

markedly important since the risk of alcohol and sub-

stance use disorders increases with cannabis use

(Tourjman et al. 2023). Nevertheless, most studies con-

trolling their outcomes for alcohol or non-cannabis

substance use disorders have demonstrated a stable

association between cannabis use and suicidal behav-

iour (Carvalho et al. 2022; Turna and MacKillop 2021;

Borges et al. 2016).

Interestingly, the effects of cannabis consumption on

depression showed a higher susceptibility in females

(Gobbi et al. 2019), suggesting different mediating mech-

anisms for suicidal behaviours in males and females.

Others

Valuable evidence exists for other factors, such as

impulsivity, history of childhood sexual abuse, post-

traumatic stress disorder (PTSD), combat exposure in

military veterans, and non-cannabis substance use dis-

orders. Most studies did not adjust their final results

based on these covariates; however, cannabis use was

associated with suicidal behaviours even after adjust-

ing for these covariates in one study (Turna and

MacKillop 2021).

An effect for cannabis intoxication was not reported

in the included reviews, while one argued that syn-

thetic cannabinoids are more potent in causing toxic

effects (Chiappini et al. 2021).

Cross-sectional versus longitudinal data

A meaningful association between cannabis use and sui-

cidal attempts was reported using cross-sectional data

on BD patients, while the number of longitudinal stud-

ies was insufficient for a meta-analysis (Bartoli et al.

2019). In addition, all cross-sectional and longitudinal

studies in a qualitative synthesis favoured an increased

risk of prospective suicidal behaviour in non-psychotic

samples (Serafini et al. 2012). Overall, the direction of

the cannabis-suicidality association was similar in cross-

sectional and longitudinal studies, while comparing the

effect sizes was not feasible applying the current data.

Discussion

Many included studies indicated that cannabis increases

the risk of suicidal ideation or attempt. No definite

pathway clarifies this relationship, but two probable

mechanisms are closer to the truth: neurophysiological

(direct) and social (indirect). The direct mechanism acts

on the serotonin pathway and induces depressive disor-

ders through tetrahydrocannabinol (Degenhardt et al.

2003). Another possible direct mechanism is acute can-

nabis intoxication and subsequent cognitive impairment

(Whitlow et al. 2004), similar to a schizophrenic patient

(Solowij and Michie 2007). The indirect pathway is

mainly due to associations between cannabis use and

behavioural problems like educational failures (Lynskey

and Hall 2000) and psychosocial adjustments (Fergusson

et al. 2002).

A group of neuro-pharmacological and genetic

mechanisms is implicated in cannabis use, MDD, and

suicidal ideation or attempt. A study on twins who dif-

fered in their cannabis use or when they started using

it found that cannabis use increased the risk of sui-

cidal ideation and attempts among users, but cannabis

dependence was associated only with elevated risks of

MDD in dizygotic twins compared to monozygotic

twins (Lynskey et al. 2004). These findings indicated

that in addition to genetic processes, environmental

factors are also influential in cannabis complications.

Another study showed that the incidence of depres-

sive disorders caused by cannabis would occur in the

presence of the 5-HTTLPR genotype (Otten and Engels

2013), while other studies showed that NCAM1,

CADM2, SCOC, and KCNT2 genes were related to can-

nabis use over the life (Stringer 2016). Additionally,

the role of chromosome 21 in cannabis use and the

role of a pleiotropy localised to a region on chromo-

some 11q23 in a genetic correlation between cannabis

use and MDD have been shown in Mexican Americans

(Hodgson et al. 2017).

Various studies observed gender differences in the

cannabis-suicidality association; however, the findings

were insufficient for a definitive conclusion. Some find-

ings indicated that females are more vulnerable to the

suicidal effects of cannabis (Karanikola et al. 2019)

because social pressures have a greater impact on sui-

cidal behaviours among women who consume canna-

bis. Moreover, hormonal changes and menstrual cycles

can put women at greater risk (Chapman et al. 2017).

Also, the politics of legalising cannabis use has caused

the growth of cannabis use among females to be

higher than that of males (Shi et al. 2015).

The effects of age are undeniable in the cannabis-

suicidality association. Younger cannabis use onset is

associated with a higher prevalence of suicidal idea-

tion and attempts. On the other hand, using cannabis

during adolescence increases the risk of suicide in
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adulthood. Of course, cannabis consumption is higher

in adolescents than adults (Fergusson et al. 2002).

Regarding the pathophysiology, studies suggested dif-

ferent possible causes. The first reason is that people

are probably more vulnerable to the toxic effects of

drugs during puberty, so they have fewer inhibitory

mechanisms and, at the same time, higher impulsivity

(De Wit 2009). On the other hand, teenagers who pur-

sue illegal drugs probably have greater problems in

school and interpersonal relationships (Conner and

Goldston 2007). Although the prevalence of depres-

sion is higher in this group, and also depression has

an important effect on the occurrence of suicidal idea-

tions or attempts, studies have shown that the rela-

tionship between cannabis use and suicide can be

independent of depression (Weeks and Colman 2017).

So, decision makers need to pay more attention to

cannabis use in schools, especially among females.

Most studies on the therapeutic effects of cannabis

have also investigated its side effects as a secondary

outcome. These studies indicated that following the

therapeutic use of cannabis, the risk of suicidality is

lower than that of recreational use (Collin et al. 2010;

Smith et al. 2017). The entry of higher doses into the

body following recreational consumption than thera-

peutic use can explain this difference.

Acute cannabis use (less than 24 h) may even pro-

tect against suicide (Bagge and Borges 2017), probably

due to the euphoria caused by using. However, follow-

ing the onset of withdrawal symptoms of cannabis,

suicidal ideation and attempt increase (Rudd et al.

2006; Crean et al. 2011). Nevertheless, many studies

indicated that chronic cannabis use is associated with

an increased risk of suicide (Fergusson et al. 2002;

Kung et al. 2003).

A point to consider is the effect of legalising the rec-

reational use of cannabis in some countries. The results

of studies in this field are heterogeneous as suicide

deaths following cannabis use decreased from 20 to

40years old in a study (Mark Anderson et al. 2015), but

deaths among teenagers and early adults in Washington

state increased in another (Doucette et al. 2021).

Limitations

Despite the significant advantages of this study,

including the recentness of the search, comprehen-

siveness, and precise and clear categorisation, some

limitations need to be mentioned and explained. The

first limitation is the heterogeneity, which was predict-

able due to the comprehensiveness. In other words, in

this study, there was no restriction for indexed

publications, and also, systematic reviews that investi-

gated the primary outcome of this study as a

‘secondary’ outcome and included a small number of

related indexed publications were included. Second,

the quality of studies during synthesis and interpreting

the results was not a decisive item, which of course,

was because none of the included studies were of

high quality according to the AMSTAR-2, as described

earlier.

Conclusion

This study comprehensively included previous system-

atic reviews, each of which had smaller aims and

scopes, and reviewed the evidence of the cannabis-

suicide association. Cannabis use was associated with

a higher rate of suicidal ideation and attempts in vari-

ous populations, including BD and MDD patients, mili-

tary veterans, and the general population. Evidence

for a causal relationship was mentioned in one study

for suicidal ideation. Additionally, some studies

showed that heavy and long-term cannabis use was

associated with worse suicidal outcomes. There was

no robust consensus in the literature on gender differ-

ences. The overall qualities of the included systematic

reviews were critically low to low, and their overlap

was slight. Not publishing a protocol before conduct-

ing the review, not justifying the exclusions, and not

considering the risk of bias in interpreting the results

were the most important methodological flaws of the

included studies. As a result, further high-quality stud-

ies with quantitative and interventional approaches

are required to draw a more robust conclusion.
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