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Joseph T. Sakai, MD
University of Colorado School of Medicine, Aurora, Colorado

Abstract

Objective: To investigate the association of cannabis use with major depression and suicidal 

behavior in adolescence.

Method: Data are from the National Comorbidity Survey–Adolescent Supplement N = 10, 123 , 

a nationally representative survey of adolescents aged 13 to 18 years. Weighted logistic regression 

and ordinal regression analyses of major depression and suicidal behavior outcomes were 

conducted on cannabis variables, incorporating sociodemographic characteristics.

Results: Adolescents with lifetime cannabis use have 2.07 times higher odds of mild/moderate 

(adjusted odds ratio [aOR]; 95% CI = 1.69, 2.53) and 3.32 times higher odds of severe 

major depressive disorder (MDD; aOR; 95% CI = 2.31, 4.75). Cannabis use (aOR 6.90, 95% 

CI = 4.67, 10.19), mild/moderate MDD (aOR 4.10, 95% CI = 2.82, 5.98), and severe MDD (aOR 

13.97, 95% CI = 7.59, 25.70) were associated with higher odds of suicide attempt. Past 12-month 

cannabis use (aOR 3.70, 95% CI = 2.16, 6.32), mild/moderate major depressive episodes (MDE) 

(aOR 7.85, 95% CI = 3.59, 17.17), and severe MDE (aOR 36.36, 95% CI = 13.68, 96.64) were 

associated with higher odds of suicide attempt. The frequency of past 12-month cannabis use 

was associated with higher odds of suicide attempt and with MDE severity, with higher odds 

among individuals who use cannabis 3 or more days than among individuals who use cannabis less 

frequently, suggesting a dose effect. Among cannabis users, older age of onset of cannabis use was 

associated with lower odds of suicidal behaviors.

Conclusion: Cannabis use is associated with higher odds of depression and depression severity 

in adolescence. Furthermore, depression and cannabis use are independently associated with 

higher odds of suicide attempt.

Diversity & Inclusion Statement: We worked to ensure sex and gender balance in the 

recruitment of human participants. We worked to ensure race, ethnic, and/or other types of 

diversity in the recruitment of human participants. The author list of this paper includes 

contributors from the location and/or community where the research was conducted who 

participated in the data collection, design, analysis, and/or interpretation of the work. One 

or more of the authors of this paper self-identifies as a member of one or more historically 

underrepresented racial and/or ethnic groups in science. We actively worked to promote sex and 

gender balance in our author group. We actively worked to promote inclusion of historically 

underrepresented racial and/or ethnic groups in science in our author group.
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Adolescence is characterized by a vital period of ongoing neurodevelopment,1 during which 

many youth first manifest symptoms of depressive and other psychiatric disorders.2 The 

prevalence of lifetime adolescent major depressive disorder (MDD) is 11% to 17% in 

the United States.2 Depression increases in prevalence among older-aged adolescents and 
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is more prevalent in female adolescents. Adolescent depression is also associated with 

increased risk for morbidity and mortality, and suicide is the second leading cause of death 

for youth aged 10 to 19 years.3 Furthermoer, among adolescents with MDD, 1 in 4 meet 

criteria for severe MDD.2 As such, adolescent depression represents a significant individual 

and public health concern with significant adverse outcomes. These include impairment due 

to severe MDD and the risk of suicidal behavior. One factor that may be associated with 

MDD severity and suicidal behavior is cannabis use.

In addition to being a vulnerable period for the onset of mental health disorders, many 

individuals begin experimenting with substance use during adolescence. Furthermore, 

adolescent substance use problems commonly co-occur with other mental health disorders, 

including depression.4 Cannabis is among the most used substances during adolescence, 

with an estimated lifetime prevalence of 43.7% among 12th grade students in 2020.5 

Moreover, adolescents aged 12 to 17 years have generally remained the largest age group 

to initiate cannabis use as of 2019.6,7 Although the lifetime and past 12-month prevalence 

of cannabis use have remained relatively steady over the past few decades, daily cannabis 

use has risen over the past 2 years to its highest level in 3 decades.5 Characterizing MDD 

and suicidal behavior in the context of comorbid factors, including substance use, is of vital 

importance to inform policies and interventions that mitigate adverse outcomes.

Cannabis use is twice as common among adolescents with MDD, and MDD is associated 

with greater risk of progressing to substance use problems, including substance use 

disorders.8–10 To date, studies have shown that comorbid MDD and substance use disorders 

are generally associated with more severe depression and substance use problems, poorer 

clinical outcomes, and decreased treatment adherence.11–14 Drug use has also been 

established as a risk factor for suicidal behavior.15–18 A recent meta-analysis found that 

onset of cannabis use before age 18 years was associated with higher odds of depression 

and suicidal ideation in young adulthood.19 In another study of adults aged 18 to 34 

years, cannabis use and major depressive episodes (MDE) were independent risk factors 

for higher prevalence of suicide attempt.20 Notably, effects of cannabis use remained 

significant after controlling for cannabis use disorder, suggesting that associations were not 

due to consequences of “disordered use.” It is particularly important to understand suicidal 

behavior during adolescents, when it is a leading cause of morbidity and mortality. Although 

cannabis use and MDD are common among adolescents, their relationship with suicidal 

behavior during adolescence is unknown.

To address knowledge gaps in how cannabis use, suicidality, and MDD are related, we 

utilized the National Comorbidity Survey–Adolescent Supplement (NCS-A),21 a large, 

nationally representative cross-sectional study. We aimed to determine the association of 

cannabis use with MDD diagnosis and severity and past 12-month major depressive episode 

(MDE) and severity. We also examined the association of cannabis use and depression as 

independent risk factors for suicidal behavior, including suicide attempt. Among adolescents 

who used cannabis, we examined the association of age of onset of cannabis use with 

lifetime MDD and suicidal behavior. Finally, we investigated the association of the 

frequency of past 12-month cannabis use with MDE with severity and past 12-month 

suicidal behavior.
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METHOD

Sample

Analyses were completed using NCS-A, a nationally representative survey of adolescents 

aged 13 to 18 years in the United States conducted from 2001 to 2004 N = 10, 123 . The 

analyses presented herein include 10,100 participants for whom data on lifetime cannabis 

use were available. The NCS-A was designed to examine risk of and protective factors 

for mental health disorders in adolescents.21 Overall study design and survey procedures 

have been previously described.22–24 Briefly, trained interviewers administered the survey 

including a modified World Health Organization Composite International Diagnostic 

Interview (CIDI) to adolescents in household and school subsamples (82.9% response rate). 

A self-administered questionnaire was mailed to 1 parent or guardian of each adolescent 

participant (83.3% conditional response rate).2 As previously reported, recruitment, consent, 

and study procedures were approved by the applicable institutional human participants 

review committees.21 Procedures for analyses presented herein were approved by the 

Colorado Multiple Institutional Review Board at the University of Colorado School of 

Medicine.

Measures

Sociodemographic Variables.—Well-established sociodemographic variables of mental 

health disorders were assessed, including adolescent reported age, sex/gender, race/ethnicity, 

region, and urbanicity.21 A poverty index ratio was calculated based on family size and the 

ratio of family income to poverty threshold level, with ≤ 1.5 defined as poor.2

Cannabis Use.—We created dichotomous variables for lifetime cannabis use and past 

12-month cannabis use determined by affirmative response to use of “marijuana or hashish” 

during those time periods. The frequency of past 12-month cannabis use was reported as 

an ordinal variable: none, occasional (“less than once a month”), moderate (“1–3 days per 

month” or “1–2 days per week”), and heavy (“3–4 days per week” or “nearly every day”). 

Individuals who reported never using cannabis were inferred to have not used cannabis in 

the past 12 months.

MDD and MDD Symptom Domains.—The CIDI assesses self-report symptoms of 

DSM-IV lifetime MDD and past 12-month MDE, as well as dysthymia and a range 

of other mental health disorders. For analyses presented herein, only adolescent report 

was used.25,26 Participants who endorsed sadness, discouragement, or boredom lasting 

“several days/two weeks” were asked to think about the time when the problems were 

the worst. Those who endorsed either depressed mood or anhedonia were subsequently 

asked additional questions about other DSM-IV MDD symptoms. Per the study diagnostic 

algorithm, dichotomous DSM-IV MDD symptom domains were categorized as depressed 

mood, anhedonia, appetite change, sleep problems, psychomotor agitation or retardation, 

fatigue, worthlessness, impaired concentration, and suicidal behavior. Suicidal behavior in 

MDD was assessed specific to the depressive episode and consisted of suicidal ideation 

(“think a lot about death,” ”think that it would be better if you were dead,” or “think about 

killing yourself”), suicide plan, and suicide attempt. As previously described, diagnostic 
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hierarchy rules were applied to the diagnosis of MDD and required an endorsement of 

distress or impairment.2 Severe MDD required the endorsement of both high levels of 

distress (“severe” or “very severe”) and impairment (“a lot” or “extreme”) to be present to 

investigate correlates of more clinically significant manifestations of depression.2

Past 12-Month Depression Variables.—Similar to MDD, diagnostic hierarchy rules 

were applied to the diagnosis of past 12-month MDE and severe MDE required high levels 

of distress or impairment.2 Adolescents with 12-month MDE were also asked about the 

number of MDE (“how many different episodes”) and number of days out of role (“totally 

unable to go to school or work or carry out your normal activity”) in the past 12 months. We 

created dichotomous variables for professional treatment, use of antidepressant medications, 

and use of any psychopharmacologic medications in the past 12 months. Use of other classes 

of pharmacologic agents and hospitalizations were rare and not analyzed further.

Suicidal Behavior Variables.—In a separate section of the CIDI independent of any 

mental health diagnoses over their lifetime (“ever happen to you”) and in the past 12 months, 

all participants were asked about suicidal behavior in order of severity: suicidal ideation, 

suicide plan, and suicide attempt. If a participant answered “no” to a preceding suicidal 

behavior, subsequent questions were not asked. For these analyses, we inferred that those 

participants who reported “no” to a suicidal behavior also did not experience subsequent 

categories of suicidal behavior (eg, an adolescent who reported no suicidal ideation did 

not experience suicide plan nor suicide attempt). Similar inferences were applied to past 

12-month suicidal behavior. Adolescents who attempted suicide were also asked about the 

intent of the most recent attempt (“serious attempt to kill myself,” “tried to kill myself, but 

knew that the method may not work,” and “cry for help…did not intend to die”).

Statistical Analyses

Data were analyzed in SAS version 9.4. Procedures for analyzing complex survey data such 

as in the NCS-A were used with appropriate specifications on the STRATA, CLUSTER, 

and WEIGHT statements. The unadjusted associations between lifetime cannabis use and 

participant characteristics and MDD symptom domains were evaluated with Rao–Scott 

χ2 tests, a design-adjusted version of the likelihood ratio test.27,28 Similarly, associations 

among past 12-month cannabis use and reported antidepressant medication use and any 

medication use were evaluated in the subset of participants reporting past 12-month MDE.

Weighted multiple logistic regression and ordinal regression analyses were conducted, 

adjusting for sociodemographic variables that were associated with lifetime cannabis use 

and/or MDD (age, sex, race/ethnicity, and region), to evaluate cannabis use as a predictor 

of MDD outcomes; similarly, past 12-month cannabis use was evaluated as a predictor of 

MDE in the subset of adolescents reporting lifetime depression. Initially, the cannabis by 

sex interaction was evaluated in these models and removed if p > .1. Weighted multiple 

logistic and ordinal regression analyses adjusting for the same variables were also conducted 

evaluating lifetime cannabis use and MDD as predictors of lifetime suicidal behavior; 

similarly, past 12-month cannabis use and MDE were evaluated as predictors of past 

Hinckley et al. Page 5

JAACAP Open. Author manuscript; available in PMC 2023 August 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



12-month suicidal behaviors. For all suicidal behavior outcomes, cannabis by depression 

interactions were evaluated and removed from the model if p > .1.

Finally, in the subset of those reporting past 12-month MDE, “days out of role” and “number 

of depressive episodes” were evaluated as frequency outcomes using weighted multiple 

linear regressions adjusting for the same characteristics. Analytic options are more limited in 

the survey design context, so SAS Procedure Surveyreg for linear regression was used even 

though these outcomes were not normally distributed. It has been shown that results from 

applying parametric procedures in these contexts approximate those from nonparametric 

permutation approaches very well.29

RESULTS

The lifetime prevalence rate of any cannabis use among adolescents was 22.5%. Prevalence 

of cannabis use was associated with older age, race/ethnicity, and region (Table 1). The 

highest rates of cannabis use were reported among Hispanic (26.5%) adolescents, with the 

lowest prevalence among adolescents who identified race as other (17.7%). Adolescents 

living in the western region of the United States reported the highest rates of cannabis use 

(31.0%), with the lowest rates in the southern region (17.8%).

Major Depressive Disorder

The lifetime prevalence rate of DSM-IV MDD was 11.1% among the participants, of 

whom 26.4% met criteria for severe MDD. Overall, lifetime cannabis use was strongly 

associated with having MDD, as well as with severity of MDD (Table 1). For all 

weighted logistic and ordinal regression models evaluating MDD, the sex by cannabis use 

interaction was not significant and was removed. Compared to adolescents who had never 

used cannabis, adolescents with lifetime cannabis use had a 2.35 times higher odds of 

MDD (95% CI = 1.92, 2.89) after adjusting for sociodemographic characteristics. Similarly, 

adolescents with lifetime cannabis had 2.07 times higher odds of mild/moderate MDD 

(95% CI = 1.69, 2.53) and 3.32 times higher odds of severe MDD(95% CI = 2.31, 4.75) than 

no depression, respectively (Figure 1). Among adolescents who reported lifetime cannabis 

use, age of onset of cannabis use was not significantly associated with lifetime MDD with 

severity after adjusting for sociodemographic factors (F = 1.70, df = 2, p = .18).

Participant age was positively associated with higher odds of MDD and severe MDD 

(Figure 1). Male adolescents had lower odds of MDD, mild/moderate MDD, and severe 

MDD (Figure 1). In those with lifetime MDD, the prevalence of each symptom of MDD 

and suicidal behavior during a depressive episode are shown for participants with and 

without lifetime cannabis use in Figure S1, available online. Lifetime cannabis users 

reported significantly more appetite problems (χ2 = 5.30, df = 1, p = .021), suicidal ideation 

(χ2 = 8.98, df = 1, p = .0027), and suicide attempt (χ2 = 4.70, df = 1, p = .030) than nonusers.

Past 12-Month MDE in Adolescents With MDD

Among adolescents with MDD, 68.7% met criteria for a MDE in the past 12 months, 

with 20.5% of adolescents having severe symptoms of MDE. Cannabis use in the past 

Hinckley et al. Page 6

JAACAP Open. Author manuscript; available in PMC 2023 August 03.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



12 months was associated with a higher prevalence of past 12 –month MDE (76.7% vs 

66.1%, χ2 = 13.18, df = 1, p = .0003) and severe past 12-month MDE (29.4% vs 17.7%, 

χ2 = 12.15, df = 2, p = .0023), compared to adolescents who did not use cannabis in the 

past 12 months. Furthermore, adolescents who used cannabis in the past 12 months had 

a 2.27 times higher odds of past 12-month MDE compared to those who did not use 

cannabis (95% CI = 1.45, 3.57), after adjusting for sociodemographic characteristics (Table 

S1, available online). Similarly, adolescents who used cannabis had 2.06 times higher odds 

of past mild/moderate MDE (95% CI = 1.30, 3.25) and 2.83 times higher odds of past severe 

MDE (95% CI = 1.46, 5.51), compared to no MDE. Although cannabis use was associated 

with MDE severity, there was no association between cannabis use and days out of role 

due to MDE after adjusting for sociodemographic characteristics (F1, 42 = 0.67, p = .42). On 

average, adolescents who used cannabis in the past 12 months reported 14.6 SE = 3.3  days 

out of role compared to 12.7 SE = 2.6  days for adolescents who did not. However, after 

the same adjustments, there was a trend for number of depressive episodes due to MDE to 

be associated with cannabis use (F1, 42 = 3.88, p = .055). On average, adolescents who used 

cannabis in the past 12 months reported 4.3 SE = 0.48  episodes compared to 3.1 SE = 0.30
episodes for adolescents who did not.

Table 2 shows results of multiple ordinal regression of MDE with severity on past 12-month 

cannabis use frequency and sociodemographic characteristics. Compared to adolescents who 

did not use cannabis, those who used cannabis on average 3 or more days per week had 

2.24 times higher odds of mild/moderate MDE (95% CI = 1.18, 4.22) and 2.64 times higher 

odds of severe MDE (95% CI = 1.04, 6.70), compared to no MDE, and using cannabis 1 to 3 

days per month up to 1 to 2 days per week was associated with higher odds of severe MDE. 

Less than monthly cannabis use was not associated with the odds of mild/moderate or severe 

MDE.

Lifetime Suicidal Behavior

In addition to suicidal behavior queries in the context of MDD diagnosis, all survey 

participants were asked about lifetime suicidal behavior and past 12-month suicidal 

behavior. Overall, 11.1% of youth in the sample endorsed suicidal ideation, whereas 

3.3% endorsed developing a suicide plan and 3.0% endorsed attempting suicide. Logistic 

regressions of these suicidal behaviors were conducted to evaluate lifetime cannabis 

use and MDD with severity as potential predictors after adjusting for sociodemographic 

characteristics (Table 3, Figure 2A). For each outcome, the interaction between lifetime 

cannabis and MDD with severity was not significant and was removed. After adjusting 

for MDD and other covariates, cannabis use was significantly associated with 3.03 

times higher odds of suicidal ideation (95% CI = 2.41, 3.82), 3.79 times higher odds of 

suicide plan (95% CI = 2.58, 5.58), and 6.90 times higher odds of suicide attempt (95% 

CI = 4.67, 10.19). Similarly, after adjusting for cannabis use and other covariates, mild/

moderate MDD was associated with higher odds of suicidal ideation (adjusted odds ratio 

aOR = 4.24, 95% CI = 3.41, 5.28), suicide plan (aOR = 3.58, 95% CI = 2.45, 5.22), and suicide 

attempt (aOR = 4.10, 95% CI = 2.82, 5.98) compared to youth without MDD, and severe 

MDE was more strongly associated with higher odds of suicidal ideation (aOR = 10.36, 
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95% CI = 6.75, 15.89), suicide plan (aOR = 13.56, 95% CI = 7.94, 23.18), and suicide attempt 

(aOR = 13.97, 95% CI = 7.59, 25.70) compared to youth without MDD.

To further investigate the association of cannabis use with suicidal behavior, we conducted 

logistic regressions of suicidal behavior in the subset of participants reporting lifetime 

cannabis use on the age of onset of cannabis use, lifetime MDD with severity, and 

sociodemographic factors (Table S2, available online). After accounting for MDD with 

severity, age of onset of cannabis use was significantly associated with the odds of suicidal 

ideation (F = 9.20, df = 1, p = .004), suicide plan (F = 7.94, df = 1, p = .007), and suicide 

attempt (F = 6.64, df = 1, p = .014). Focusing on lifetime suicide attempt, for every 1-year 

increase in age beginning cannabis use, the odds of reporting an attempt decreased by 

15.3% (95% CI = 25.7%, 94.5%). Similar to the previous logistic regression model, among 

adolescents who used cannabis, MDD with severity was also significantly associated with 

suicidal behavior (Table S2, available online).

Past 12-Month Suicidal Behavior

Overall, 5.2% of participants reported any suicide behavior in the past 12 months, with 5.1% 

reporting suicidal ideation, 1.3% reporting suicide plan, and 1.2% reporting suicide attempt. 

There was an interaction between MDE severity and past 12-month cannabis use for past 

12-month suicidal ideation (χ2 = 10.97, df = 2, p = .0042) and for suicide plan (χ2 = 11.74, 

df = 2, p = .0028), such that the effect of past 12-month cannabis use on suicidal behavior 

differed by MDE severity (Table S3, available online). For adolescents without MDE, those 

who used cannabis had 4.12 times higher odds of suicidal ideation (95%   CI = 2.73, 6.22) 

compared to nonusers. Similarly, those who used cannabis had 6.38 times higher odds of 

endorsing a suicide plan (95% CI = 3.17, 12.85) compared to non-users. For adolescents with 

mild/moderate or severe MDE, using cannabis did not result in greater odds of suicidal 

ideation or suicide plan.

Considering the interaction in terms of cannabis use highlights the association of MDE 

with suicidal behavior. Among adolescents who did not use cannabis, the odds of suicidal 

ideation and suicide plan were 9.01 (95% CI = 6.23, 13.03) and 13.74 (95% CI = 6.59, 28.64) 

times higher for mild/moderate MDE and 18.57 (95% CI = 9.38, 36.80) and 71.55 (95% 

CI = 28.05, 182.49) times higher for severe MDE compared to no MDE, respectively. Among 

adolescents with mild/moderate or severe MDE, past 12-month cannabis use was not 

associated with increased odds of suicidal ideation or suicide plan.

When modeling past 12-month suicide attempt, the interaction between cannabis use and 

MDE severity was not significant (χ2 = 3.09, df = 2, p = 0.21) and was removed. After 

adjusting for MDE severity and sociodemographic factors, past 12-month cannabis use was 

associated with 3.70 times higher odds of suicide attempt (95% CI = 2.16, 6.32) (Figure 

2B, Table S4, available online). Similarly, after adjusting for cannabis use, mild/moderate 

MDE and severe MDE were associated with 7.85 (95% CI = 3.59, 17.17) and 36.36 (95% 

CI = 13.68, 96.64) times higher odds of suicide attempt compared to those in adolescents 

without MDE.
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When modeling past 12-month suicidal behavior, the interaction between frequency of 

past 12-month cannabis use and MDE severity was significant (data not shown). Among 

adolescents without MDE, odds of suicidal behavior were highest among youth who used 

cannabis 3 or more days a week (Table 2). The odds of suicide attempt were 8.67 times 

higher for adolescents who use cannabis 3 or more days a week (95% CI = 1.92, 39.15), 6.77 

times higher for adolescents who use cannabis 1 to 3 days per month to 1 to 2 days per 

week (95% CI = 1.59, 28.90), and 4.91 times higher for adolescents who use cannabis less 

than monthly (95% CI = 1.96, 12.26). Overall, for adolescents with mild/moderate or severe 

MDE, frequency of cannabis use was not associated with increased odds of suicidal behavior 

(data not shown).

DISCUSSION

This study examined the relationship between cannabis use and MDD in a nationally 

representative sample of adolescents. Across several analyses, cannabis use was 

consistently associated with major depression, including past 12-month and lifetime use. 

Sociodemographic factors did not explain these associations. Furthermore, more frequent 

cannabis use (3 or more days a week) was associated with a higher odds of past 12-month 

MDE, suggesting a possible dose–response relationship. Lifetime cannabis use was also 

associated with specific symptoms of depression, including appetite problems, suicidal 

ideation, and suicide attempt. Most notable is that lifetime cannabis use was associated 

with suicidal ideation, having a suicide plan, and a suicide attempt, even after adjusting for 

lifetime MDD. Similarly, past 12-month cannabis use was associated with past 12-month 

suicide attempt, after adjusting for past 12-month MDE. The potential link between cannabis 

use and suicidal behavior is further supported by 2 additional findings. Among adolescents 

who used cannabis, older age of onset of cannabis use was associated with lower odds of 

each lifetime suicidal behavior. Finally, more frequent cannabis use (3 or more days a week) 

was consistently associated with higher odds of past 12-month suicidal ideation, suicide 

plan, and suicide attempt.

There are several proposed mechanisms by which cannabis may be associated with 

depression. Depression often precedes cannabis use, whereby cannabis is used as a self-

medication attempt.30,31 Conversely, cannabis use in youth is also associated with increased 

odds of developing depression later in life.32–34 Alternatively, the association between 

cannabis use and depression may exist because of shared environmental and genetic risk 

factors.35,36 Social stressors are independently associated with cannabis use and depression, 

as well as their co-occurrence.30 In addition, genetic factors underlie part of the correlation 

between cannabis use disorder and MDD.37 Thus, multiple etiological pathways likely link 

cannabis use and MDD.

Research on the biological effects of cannabis may provide further insight into the 

etiological pathways that underlie co-occurring cannabis use and MDD. Cannabis can 

affect neurocircuitry and genetic predisposition related to depression.38,39 The acute and 

long-term effects of cannabis are attributed primarily to the exogenous cannabinoid 

∆-9-tetrahydrocannabinol (THC), including in a dose-dependent manner.40 Specifically, 

THC binds to cannabinoid receptors, affecting the endocannabinoid, serotonin, dopamine, 
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and other neurotransmitter systems.39,41 Trials of rimonabant, a selective cannabinoid-1 

receptor antagonist developed to treat weight loss, were terminated due to serious risk 

of increased depression and suicide,42 further implicating the endocannabinoid system 

in depression. Although cannabis is related to depression and suicidality, with possible 

mechanisms identified, plausible alternative explanations must be ruled out to support a 

causal relationship.43

Family-based studies have been instrumental in controlling for important genetic and 

environmental confounds while testing the relationship between cannabis use and 

depression. For example, co-twin control studies compare twins from the same family to 

each other. In doing so, researchers can test whether twins who use more cannabis have, on 

average, higher levels of depression or suicidality. In a cotwin control study in Australia, 

twins who reported more frequent cannabis use were more likely to report MDD compared 

to less frequent users.44 Thus, cannabis may directly increase the risk for depression. 

Commensurate with family-based studies, research leveraging genome-wide data suggests 

that genetic risk for cannabis use is correlated with depression.45 Thus, genetic factors may 

account for some, but not all, of the association between cannabis use and depression.

Considering genetic and environmental factors is important in understanding the potential 

mechanism for these associations, although prior studies conducted in family samples 

report mixed outcomes. For instance, a twin study found that those who initiated cannabis 

use before 17 years of age had 3.5 times greater odds of attempting suicide but not of 

major depression or suicidal ideation.46 A separate twin study of Australian twins found 

that among monozygotic twins, only the exposed (cannabis-using) twin had higher rates 

of suicidal ideation, thus suggesting a more direct biological link between cannabis use 

and depression.44 Alternatively, the social context in which cannabis is used may include 

exposure to other substances, risky behaviors, and potentially adverse consequences of 

substance use that increase the likelihood of suicidal behavior.47 To this end, a longitudinal 

study conducted in Sweden found that cannabis use increased the risk of suicide among 

enlisted men by 62%, but the significance of the association disappeared after adjusting for 

covariates such as psychological or behavioral concerns.48

The findings presented herein are largely consistent with previous literature.19,46,49 A 

longitudinal study in Norway found that cannabis use in adolescence was selectively 

associated with significant increases in suicidal ideation and suicide attempts49; the 

authors hypothesize that increased impulsivity induced by cannabis use may set the stage 

for increased suicide risk. Similarly, a meta-analysis examining the association between 

cannabis use before the age of 18 years and subsequent depression, anxiety, and suicidal 

ideation during young adulthood found that those individuals who reported cannabis use had 

1.4 times greater odds of depression, 1.5 times greater odds of suicidal ideation, and 3.4 

times greater odds of suicide attempt later in life.19

The current study builds on this literature in several important ways. Previous reports have 

studied the impact of adolescent cannabis use on young adult and adult sequelae. The NCS-

A is a unique resource designed to characterize epidemiologic factors associated with mental 

health disorders assessed with a valid diagnostic instrument, including degree of severity 
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and impairment. The aforementioned studies did not consider the severity of depression. 

In addition, within this same cohort, we investigated multiple facets of the association 

between cannabis use and depression and suicidal behavior. These include lifetime and 

past−12-month reports of cannabis use and outcomes of interest; investigation of suicidal 

behavior individually as ideation, plan, and attempt; age of onset of cannabis use; and 

frequency of cannabis use. In addition, the large, nationally representative study design 

supports the significance and generalizability of the findings presented herein.

The findings of this study should be considered in the context of known limitations. Because 

of the cross-sectional study design, the temporal relationship between cannabis use and 

MDD is not clearly established, and we cannot determine causality in the relationships 

between cannabis use and MDD or suicidal behavior. Although evidence that any cannabis 

use increases the risk of depression and suicidal behavior is an important finding, further 

studies are needed to investigate the impact of problematic cannabis use and cannabis use 

disorder and the clinical course of adolescents with comorbid MDD. Further, the context 

in which data were collected should be considered. Specifically, these data were collected 

from 2001 to 2004, before cannabis legalization. However, as cannabis legalization has 

progressed, cannabis containing higher levels of THC has become increasingly potent. Thus, 

if cannabinoids such as THC are critical to the effects of cannabis on depression and 

suicidality, it may be expected that more potent products lead to more severe problems. The 

results presented herein that cannabis use is associated with depression severity and suicidal 

behavior in adolescents represent significant findings to support additional studies of the 

impact of these products on adolescent neurodevelopment and mental health.

In summary, the present study analyzed data from a nationally representative sample of 

adolescents. Findings were largely consistent with the extant literature that cannabis use is 

associated with depression. Notably, cannabis use was also associated with suicidal ideation, 

even after controlling depression. Additional studies are needed to adequately assess the 

temporal nature of the association between cannabis use and depression/suicidality. Finally, 

as recreational cannabis legalization expands, it is imperative to understand whether using 

higher-potency products further exacerbates this relationship.
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FIGURE 1. 
Forest Plot of Odds Ratios of Lifetime Major Depressive Disorder (MDD) Severity for 

Lifetime Cannabis Use and Sociodemographic Factors

Note: Adjusted odds ratios (OR) and 95% CI for mild/moderate and severe major depressive 

disorder (MDD) are presented for cannabis use and other sociodemographic characteristics 

(region included in model not shown).
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FIGURE 2. 
Forest Plots of Odds Ratios of Suicide Attempt for Cannabis Use, Depression, and 

Sociodemographic Factors

Note: (A) Adjusted odds ratios (OR) and 95% CI for risk of lifetime suicide attempt 

are presented for lifetime cannabis use, major depressive disorder (MDD) severity, and 

sociodemographic characteristics. (B) Adjusted OR and 95% CI for risk of past 12-month 

suicide attempt are presented for past 12-month cannabis use, MDE severity, and other 

sociodemographic characteristics (region included in models not shown).
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TABLE 2

Odds Ratios of Past 12-month Major Depressive Episodes (MDE) and Suicidal Behavior by Frequency of Past 

12-month Cannabis Use

Past 12-month cannabis use frequencya aOR point estimateb 95% CI, upper 95% CI, lower

Mild/moderate MDEc

 Less than monthly 1.75 0.78 3.93

 1–3 days/mo to 1–2 days/wk 1.79 0.69 4.68

 3–4 days/wk or more 2.24 1.18 4.22

Severe MDEc

 Less than monthly 2.22 0.93 5.28

 1–3 days/mo to 1–2 days/wk 3.89 1.12 13.49

 3–4 days/wk or more 2.64 1.04 6.7

Suicidal ideationd

 Less than monthly 2.72 1.46 5.05

 1–3 days/mo to 1–2 days/wk 5.46 2.81 10.59

 3–4 days/wk or more 5.59 3.56 8.77

Suicide pland

 Less than monthly 5.65 2.43 13.12

 1–3 days/mo to 1–2 days/wk 4.44 1.13 17.48

 3–4 days/wk or more 11.16 3.91 31.88

Suicide attemptd

 Less than monthly Less than monthly 4.91 1.96

 1–3 days/mo to 1–2 days/wk 1–3 days/mo to 1–2 days/wk 6.77 1.59

 3–4 days/wk or more 3–4 days/wk or more 8.67 1.92

Note: aOR = adjusted odds ratio.

a
Past 12-month cannabis use frequency was evaluated as a categorical variable, with no use as the reference group.

b
Adjusted OR were estimated using ordinal regression models adjusted for age, sex, race, and US region.

c
Past 12-month MDE severity was modeled as an ordinal outcome, with no MDE as the reference group.

d
Past 12-month suicidal behavior was modeled as binary outcomes of suicidal ideation, suicide plan, and suicide attempt adjusted for age, sex, 

race, US region, and past 12-month MDE.
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