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Abstract

IMPORTANCE During the past decade, cannabis use among US adults has increased markedly, with
a parallel increase in suicidality (ideation, plan, attempt, and death). However, associations between
cannabis use and suicidality among young adults are poorly understood.

OBJECTIVE To determine whether cannabis use and cannabis use disorder (CUD) are associated
with a higher prevalence of suicidality among young adults with or without depression and to assess
whether these associations vary by sex.

DESIGN, SETTING, AND PARTICIPANTS This survey study examined data from 281650 adults
aged 18 to 34 years who participated in the National Surveys on Drug Use and Health. Data were
collected from January 1, 2008, to December 31, 2019.

EXPOSURES Prevalence of past-year daily or near-daily cannabis use (=300 days in the past year),
CUD, and major depressive episode (MDE). Past-year CUD and MDE were based on DSM-1V
diagnostic criteria.

MAIN OUTCOMES AND MEASURES Past-year suicidal ideation, plan, and attempt.

RESULTS Among the 281650 adults aged 18 to 34 (men, 49.9% [95% Cl, 49.6%-50.2%]; women,
50.1% [95% Cl, 49.8%-50.4%]) included in the analysis, past-year suicidal ideation and plan along
with daily cannabis use increased among all examined sociodemographic subgroups (except daily
cannabis use among current high-school students), and past-year suicide attempt increased among
most subgroups. National trends in adjusted prevalence of past-year suicidal ideation, plan, and
attempt varied by daily and nondaily cannabis use and CUD among adults with or without MDE. After
controlling for MDE, CUD, cannabis use status, and potential confounding factors, the adjusted
prevalence of suicidal ideation, plan, and attempt increased 1.4 to 1.6 times from the 2008-2009 to
2018-2019 periods (adjusted risk ratio [ARR] for suicidal ideation, 1.4 [95% Cl, 1.3-1.5]; ARR for suicide
plan, 1.6 [95% Cl, 1.5-1.9]; ARR for suicide attempt, 1.4 [95% Cl, 1.2-1.7]), with 2008 to 2009 as the
reference period. Past-year CUD, daily cannabis use, and nondaily cannabis use were associated with
a higher prevalence of past-year suicidal ideation, plan, and attempt in both sexes (eg, among
individuals without MDE, prevalence of suicidal ideation for those with vs without CUD was 13.9% vs
3.5% among women and 9.9% vs 3.0% among men; P < .001), but significantly more so in women
than men (eg, suicide plan among those with CUD and MDE was 52% higher for women [23.7%] than
men [15.6%]; P < .001).

CONCLUSIONS AND RELEVANCE From 2008 to 2019, suicidal ideation, plan, and attempt
increased 40% to 60% over increases ascribed to cannabis use and MDE. Future research is needed
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Abstract (continued)

to examine this increase in suicidality and to determine whether it is due to cannabis use or
overlapping risk factors.

JAMA Network Open. 2021;4(6):e2113025. doi:10.1001/jamanetworkopen.202113025

Introduction

By April 2021, 15 US states and Washington, DC, had legalized nonmedical use of cannabis by adults,
and 36 states and Washington, DC, had legalized medical use of cannabis. From 2008 to 2019, the
number of adults with past-year cannabis use doubled from 22.6 million to 45.0 million. In parallel,
the number of adults with cannabis use disorder (CUD) increased from 3.4 million to 4.1 million, and
adults with daily or near-daily cannabis use (hereafter daily cannabis use) nearly tripled from 3.6
million to 9.8 million."? During the same time frame, the number of adults with a past-year major
depressive episode (MDE) increased from 14.5 million to 19.4 million, the number of adults with
serious thoughts of suicide (hereafter referred to as suicidal ideation) increased from 8.3 million to
12.0 million,"? and the number of adults who died by suicide increased from 35 045 to 45 861.3

To inform suicide prevention efforts, it is critical to understand the factors that contribute to
these increases. Studies have shown that depression is one of the strongest risk factors for suicidal
7810 and attempt'012
and medical and nonmedical cannabis use.'®® Cannabis use has also been associated with suicidal
ideation and attempt2°-2'; in particular, frequent use is associated with suicidal ideation?"%?
attempt,?">> and CUD is associated with self-harm?* and death by suicide.?>2 However, no studies
have examined whether and how changes in depression, daily cannabis use, and CUD influence
suicidality trends.

Furthermore, although sex differences in depression
documented, sex differences in their interactions with cannabis use are less clear. Whereas one

ideation,** plan, and death by suicide.”"® Depression is associated with CUD"

and

2729 and suicidality'° are well

population study>' reported a stronger association between adolescent cannabis use and adult
depression in female vs male participants, another study>? found a stronger association between
CUD and depressive symptoms in male participants aged 19 to 20 years and in female participants
older than 25 years. However, no studies have examined sex differences in the interactions among
cannabis use, CUD, and suicidal ideation, plan, and attempt, with or without depression.

To address these knowledge gaps, we used nationally representative data collected from
January 1, 2008, to December 31, 2019, and examined adults aged 18 to 34 years, the age range when
most substance use disorders and mood disorders emerge.® This study sought to determine
whether cannabis use and CUD are associated with increased suicidality risks among young adults
with or without depression and to assess whether these associations vary as a function of sex.

Methods

Survey Methods and Study Population

The 2008-2019 National Surveys on Drug Use and Health (NSDUH) were face-to-face household
interview surveys conducted by the Substance Abuse and Mental Health Services Administration.
The annual NSDUH used a stratified, multistage area probability sample that was designed to be
representative of the nation and each state. The NSDUH data collection protocol was approved by
the institutional review board at RTI International. Data were collected by interviewers in personal
visits to households and noninstitutional group quarters. Each participant provided verbal
informed consent.3*

The NSDUH collected nationally representative data among US civilian, noninstitutionalized

adult populations on MDE, CUD, daily cannabis use and past-year suicidal ideation, plan, and
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attempt."** Audio computer-assisted, self-administered interviewing was used, providing
respondents with a private, confidential way to record answers. The annual mean weighted response
rate of the 2008-2019 NSDUH was 58.2%, according to the American Association for Public Opinion
Research (AAPOR) reporting guideline for in-person household surveys.3®

Measures of Main Outcomes and Participant Characteristics

Among adult respondents, the 2008-2019 NSDUH asked about suicidal ideation, plan, and attempt
in the past year.'°2-36:37 The NSDUH asked all respondents about lifetime and past-year use of
tobacco, alcohol, cannabis, and cocaine and the number of days of use in the past year. Past-year
cannabis use status was categorized as past-year daily or near daily cannabis use (hereafter daily
cannabis use, =300 days), nondaily cannabis use, and no cannabis use.

Using DSM-1V diagnostic criteria, the NSDUH estimated prevalence of past-year specific alcohol,
cannabis, and cocaine use disorders>® and MDE.2° Nicotine dependence was assessed using the
Nicotine Dependence Syndrome Scale.3® These measures of substance use and substance use
disorders have demonstrated good validity and reliability.*°-*2 The NSDUH also queried
sociodemographic characteristics (eg, age, sex, race/ethnicity, educational attainment, college/
school enrollment, employment status, family income, marital status, and health insurance). Race/
ethnicity was the NSDUH respondent's self-classification of racial/ethnic origin and identification
based on the classifications developed by the US Census Bureau.

Statistical Analysis

First, we estimated and tested trends in past-year suicidal ideation, plan, and attempt and CUD and
daily cannabis use among adults aged 18 to 34 years by sociodemographic characteristics (and by
MDE, CUD, and cannabis use status for suicidality trends) from 2008 to 2019. Second, to assess
correlates of past-year suicidal ideation, plan, and attempt, we applied multivariable logistic
regression modeling and tested multicollinearity and potential interaction effects. Third, because of
significant interaction effects between sex and/or MDE and other covariates (eg, CUD and cannabis
use status) identified in pooled models for suicidality outcomes, we stratified multivariable logistic
regression analyses by sex, MDE, and CUD and cannabis use status to examine trends in model-
adjusted prevalence*? of suicidal ideation, plan, and attempt, adjusting for sociodemographic
characteristics, nicotine dependence, alcohol use disorder, and cocaine use disorder. Fourth, sex
differences were estimated and tested in model-adjusted prevalence (adjusted risk differences*?) of
suicidal ideation, plan, and attempt by MDE, CUD, and cannabis use status, controlling for survey
year and other covariates above. All analyses used SUDAAN software, version 11.0.3,#* to account for
the complex sample design and sample weights of the NSDUH. For all analyses, P < .05 (2-tailed) was
considered statistically significant.

Results

Trends in Prevalence of Past-Year Suicidality

Among the 281650 sampled adults aged 18 to 34 years from the 2008-2019 NSDUH, 49.9% (95%
Cl, 49.6%-50.2%) were male and 50.1% (95% Cl, 49.8%-50.4%) were female. Among US adults
aged 18 to 34 from 2008 to 2019, prevalence of past-year suicidal ideation and suicide plan increased
for every examined sociodemographic subgroup, and prevalence of past-year suicide attempt
increased for most examined sociodemographic subgroups (eTables 1-3 in the Supplement). Within
subgroups in 2018 to 2019, a relatively higher prevalence (SE) of past-year suicidal ideation, plan, and
attempt was observed among adults aged 18 to 23 (12.4 [0.3], 3.9 [0.2], and 2.0 [0.1], respectively),
women (9.9 [0.3], 3.2 [0.1], and 1.5 [0.1], respectively), individuals with annual family income less
than $20 000 (11.3[0.4], 3.8 [0.2], and 1.8 [0.1], respectively), and adults with MDE and daily
cannabis use (52.6 [3.1], 22.4 [2.2], and 9.6 [1.5], respectively) or with CUD (50.8 [3.1], 20.5 [2.7], and
10.8 [1.7], respectively) (Table 1).
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Table 1. Prevalence of Past-Year Serious Suicidality, Suicide Plan, Suicide Attempt, CUD, and Daily or Near-Daily
CU Among US Adults Aged 18 to 34

Prevalence, weighted % (SE)?

Suicidal Daily/near
ideation Suicide plan Suicide attempt  daily CU cub

Characteristic (n=44807) (n=44799) (n=44798) (n=45258) (n=45258)
Overall 8.7(0.2) 2.7(0.1) 1.2(0.1) 7.0(0.2) 42(0.2)
Age, y

18-23 12.4(0.3) 3.9(0.2) 2.0(0.1) 7.5(0.2) 6.4 (0.3)

24-29 8.2(0.3)° 2.7 (0.2)° 1.0 (0.1)¢ 7.7 (0.3) 3.8(0.3)¢

30-34 5.3(0.3)¢ 1.4 (0.2)° 0.6 (0.1)° 5.6 (0.4)¢ 2.0(0.2)¢
Sex

Men® 7.6 (0.2) 2.2(0.1) 1.0(0.1) 8.9(0.3) 5.4(0.2)

Women 9.9 (0.3)° 3.2(0.1)¢ 1.5(0.1)¢ 5.0(0.2)¢ 2.9(0.2)¢
Race/ethnicity

Non-Hispanic White® 9.7 (0.3) 2.9(0.1) 1.1(0.1) 7.6 (0.3) 4.1(0.2)

Non-Hispanic Black 7.0 (0.4)° 2.5(0.2) 1.5 (0.2)¢ 8.7 (0.4)¢ 4.9 (0.4)

Hispanic 7.7 (0.4)¢ 2.4(0.2)° 1.2(0.2) 5.3(0.4)¢ 3.9(0.3)

Non-Hispanic other 8.0 (0.5)¢ 2.7(0.2) 1.4(0.2) 5.1(0.4)° 3.8(0.4)
Family income, $

<20000° 11.3(0.4) 3.8(0.2) 1.8(0.1) 7.9(0.4) 5.3(0.4)

20000-49 999 9.2 (0.3)° 3.0(0.2)¢ 1.3(0.1)° 7.9(0.3) 3.9(0.2)¢

50000-74 999 7.7 (0.4)¢ 2.3(0.2)° 0.9 (0.1)¢ 7.5(0.4) 3.9(0.3)¢

275000 7.4(0.3)¢ 2.0(0.1)° 0.9 (0.1)¢ 5.4(0.3)¢ 3.8(0.2)¢
Employment status

Full-time employed 7.4(0.2)¢ 2.1(0.1)¢ 0.9 (0.1)¢ 7.2(0.2)° 3.5(0.2)¢

Part-time employed 11.2(0.5) 3.3(0.2) 1.2 (0.1)¢ 6.7 (0.4)° 5.2 (0.3)°

Unemployed"® 11.8(0.8) 4.3(0.4) 2.9(0.4) 11.3(0.7) 8.0(0.8)

Other 9.2 (0.4)° 3.4(0.3) 1.6 (0.2)° 5.0 (0.3)¢ 3.5(0.2)¢
College/school enrollment

Full-time college student 10.4 (0.4)¢ 2.8(0.2)° 1.2 (0.1)¢ 4.8 (0.3) 5.2 (0.4)¢

Part-time college student 11.5(0.8)¢ 3.8 (0.4)¢ 1.6 (0.3)¢ 6.2 (0.6)¢ 4.0(0.3)¢

College graduate, 5.7 (0.4) 1.2 (0.2) 0.3(0.1) 4.3(0.3) 2.8(0.3)

no enrollment

Some college education, 10.1 (0.4)¢ 3.2(0.3)¢ 1.3(0.2)¢ 9.6 (0.5)¢ 4.6 (0.3)¢

no enrollment now

High school graduate, 8.9 (0.4)° 3.4(0.3)° 1.6 (0.1)¢ 9.1 (0.4)° 4.3(0.3)¢

no enrollment now

Current high school students 10.2 (1.1)¢ 4.5 (0.8)¢ 2.5(0.6)° 4.7 (0.6) 4.8 (0.6)°

Less than high school 7.8 (0.5)¢ 2.8(0.3)¢ 2.0(0.3)° 8.2 (0.6)° 4.4 (0.5)¢

education, no enrollment now
Past-year daily CU/MDE status

Daily CU/MDE 52.6 (3.1)¢ 22.4(2.2)° 9.6 (1.5)° NA NA

Daily CU/no MDE 9.2 (0.7)¢ 2.2(0.3)¢ 1.2 (0.2)¢ NA NA

Nondaily CU/MDE 43.5(1.5)° 15.7 (1.1)¢ 7.1(0.7)¢ NA NA

Nondaily CU/no MDE 6.8 (0.3)° 1.7 (0.2)° 0.9 (0.1)¢ NA NA

No past-year CU/MDE 35.0 (1.0)° 12.7(0.9)°  4.5(0.4) NA NA

No past-year CU/no MDE 3.3(0.2) 0.7 (0.1) 0.4 (0.1) NA NA
Past-year CUD/MDE status

CUD/MDE 50.8 (3.1)¢ 20.5 (2.7)¢ 10.8 (1.7)¢ NA NA

CUD/no MDE 14.0 (1.0)¢ 4.0 (0.6)° 2.1(0.4)° NA NA

No CUD/MDE 38.9(0.9)¢ 14.2 (0.6)° 5.5(0.4)° NA NA

No CUD/no MDEP 4.1(0.1) 0.9(0.1) 0.5 (0.1) NA NA
Past-year CUD

Yes NA NA NA 45.5 (1.5)¢ NA

No® NA NA NA 5.3(0.1) NA

(continued)
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Table 1. Prevalence of Past-Year Serious Suicidality, Suicide Plan, Suicide Attempt, CUD, and Daily or Near-Daily
CU Among US Adults Aged 18 to 34 (continued)

Prevalence, weighted % (SE)?

Suicidal Daily/near
ideation Suicide plan Suicide attempt  daily CU Ccub
Characteristic (n=44807) (n=44799) (n=44798) (n =45258) (n =45258)

Past-year daily CU
Yes NA NA NA NA 27.0(1.2)¢
No, but CU in the past year® NA NA NA NA 9.5(0.4)
Past-year MDE
Yes NA NA NA 11.3 (0.6)° 9.6 (0.5)°
NoP NA NA NA 6.3(0.2) 3.4(0.1)
Past-year suicidality
Yes NA NA NA 14.2 (0.8)° 11.7 (0.7)¢

No® NA NA NA 6.3(0.2) 3.4(0.2) Abbreviations: CU, cannabis use; CUD, cannabis use
Past-year suicide plan disorder; MDE, major depressive episode; NA, not
applicable; SE, standard error.

Yes NA NA NA 16.2 (1.3)¢ 13.5 (1.3)¢

NoP NA NA NA 6.7 (0.2) 3.9(0.2)
Past-year suicide attempt

Yes NA NA NA 16.6 (1.9)° 15.6 (1.8)¢

No® NA NA NA 6.8(0.2) 4.0(0.2)

2 From the 2018-2019 National Surveys on Drug Use
and Health.

® Indicates reference group.

€ P < .05 compared with the estimate of the
reference group.

Trends in Prevalence of Past-Year Daily Cannabis Use and CUD
Among US adults aged 18 to 34 years, prevalence of past-year daily cannabis use increased for every
examined sociodemographic group (except no change among those who were current high school
students) from 2008 to 2019 (eTable 4 in the Supplement). Prevalence of daily cannabis use also
increased among adults with or without MDE. Within subgroups in 2018 to 2019, a relatively higher
prevalence (SE) of past-year daily cannabis use was found among adults aged 18 to 29 years (age
18-23 years, 7.5 [0.2]; age 24-29 years,7.7 [0.3]), men (8.9 [0.3]), non-Hispanic Black individuals (8.7
[0.4]), unemployed adults (11.3 [0.7]), individuals with CUD (45.5 [1.5]), individuals with MDE (11.3
[0.6]), individuals with suicidal ideation (14.2 [0.8]), individuals with suicide plan (16.2 [1.3]), and
individuals with suicide attempt (16.6 [1.9]) (Table 1).

By contrast, the prevalence of past-year CUD remained stable from 2008 to 2019 (eTable 5 in
the Supplement). However, within subgroups, prevalence (SE) increased among individuals aged 24
to 29 (from 3.0 [0.2] to 3.8 [0.3]). individuals with annual family income from $50 000 to $74 999
(from 2.9 [0.3] to 3.9 [0.3]), and individuals with full-time employment (from 3.0 [0.1] to 3.5 [0.2]).
The prevalence of past-year CUD decreased among adults with daily cannabis use (from 36.6 [1.39]
to 27.0 [1.16]) and among adults without MDE (from 3.6 [0.13] to 3.4 [0.14]).

Trends in Adjusted Past-Year Suicidality by Sex, MDE, CUD, and Cannabis Use

eTable 6 in the Supplement shows the results of the final pooled multivariable logistic regression
models for suicidal ideation, plan, and attempt. Consistently, after controlling for MDE, CUD,
cannabis use status, and potential confounding factors, the adjusted prevalence of suicidal ideation,
plan, and attempt increased 1.4 to 1.6 times from the 2008-2009 to 2018-2019 periods (adjusted
risk ratio [ARR] for suicidal ideation, 1.4 [95% Cl, 1.3-1.5]; ARR for suicide plan, 1.6 [95% Cl, 1.5-1.9];
and ARR for suicide attempt, 1.4 [95% Cl, 1.2-1.7]).

In these pooled models, however, we identified several interaction effects between sex and/or
MDE and other covariates (eg, 3-way interaction effect of sex, MDE, and CUD on suicidal ideation
[P <.001], plan [P < .001], and attempt [P = .05]; 3-way interaction effect of sex, MDE, and cannabis
use status on suicidal ideation [P = .003], plan [P = .001], and attempt [P = .01]). To better
understand how these trends in suicidal outcomes varied by depression, cannabis use, and sex, we
stratified multivariable logistic regression analyses by sex, MDE, and CUD and cannabis use status.
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Table 2 presents the trends in adjusted prevalence of past-year suicidal ideation by sex, MDE,
and CUD and cannabis use status. From 2008 to 2019, the adjusted prevalence of suicidal ideation
increased among men with MDE but without CUD, among men without MDE, and among women
with or without MDE. In particular, prevalence (95% Cl) increased among women with MDE and CUD,
from 40.7% (32.2%-49.7%) to 56.6% (49.0%-63.9%); with MDE and without CUD, from 28.1%
(25.4%-31.1%) to 38.1% (36.0%-40.4%); with MDE and daily cannabis use, from 40.6%
(29.0%-53.3%) to 55.0% (48.1%-61.7%); with MDE and nondaily cannabis use, from 34.9% (29.8%-
40.4%) t0 46.7% (42.8%-50.5%); with MDE and without cannabis use, from 25.0% (22.2%-28.1%)
to 34.1% (31/5%-36.9%); without MDE and with CUD, from 10.7% (7.2%-15.6%) to 18.4%
(14.0%-23.9%); without MDE and CUD, from 2.9% (2.6%-3.2%) to 4.4% (4.0%-4.7%); without MDE
and with daily cannabis use, from 7.4% (4.8%-11.8%) to 13.2% (10.2%-16.7%); without MDE and with
nondaily cannabis use, from 5.2% (4.4%-6.1%) to 9.0% (7.9%-10.3%); and without MDE and
cannabis use (from 2.4% (2.1%-2.7%) to 3.3% (2.9%-3.7%).

Table 3 presents the trends in adjusted prevalence of past-year suicide plan among young
adults by sex, MDE, and CUD and cannabis use status. From 2008 to 2009 and 2018 to 2019, the
adjusted prevalence (95% Cl) of suicide plan increased among men with MDE and nondaily cannabis
use, from 10.3% (7.2%-14.6%) to 17.0% (13.8%-20.9%); among men without MDE with CUD, from
2.1% (1.3%-3.5%) t0 4.8% (3.2%-7.7%); among men without MDE and CUD, from 0.4% (0.3%-0.5%)
t0 0.9% (0.8%-1.1%); among men without MDE and with nondaily cannabis use, from 0.7% (0.5%-
1.0%) to 1.7% (1.3%-2.2%); and among men without MDE and cannabis use, from 0.3% (0.2%-0.4%)
to 0.8% (0.6%-1.0%). Among women with MDE, prevalence (95% Cl) increased for those without
CUD, from 9.3% (8.0%-10.8%) to 14.4% (12.9%-16.1%); with daily cannabis use, from 14.5%
(8.4%-24.1%) t0 26.8% (20.6%-34.0%); with nondaily cannabis use, from 12.0% (9.6%-14.9%) to
17.5% (14.7%-20.7%); and without cannabis use, from 8.2% (7.0%-9.7%) to 13.1% (11.2%-15.3%).
Among women without MDE, prevalence (95% Cl) increased for those with CUD, from 2.4% (1.3%-
4.5%) 10 5.3% (3.5%-8.0%); those without CUD, from 0.5% (0.4%-0.7%) to 1.1% (0.9%-1.3%); those
with nondaily cannabis use, from 1.0% (0.7%-1.6%) to 2.3% (1.8%-3.1%); and those without cannabis
use, from 0.4% (0.3%-0.6%) to 0.8% (0.6%-0.9%).

Table 4 presents the trends in adjusted prevalence of past-year suicide attempt by sex, MDE,
CUD, and cannabis use status. From 2008 to 2019, the adjusted prevalence (95% Cl) of suicide
attempt increased among men without MDE for those without CUD, from 0.3% (0.2%-0.3%) to
0.5% (0.4%-0.7%); those with nondaily cannabis use, from 0.4% (0.3%-0.7%) to 0.8% (0.6%-1.2%)
in 2014-2016; and those without cannabis use, from 0.2% (0.1%-0.3%) to 0.5% (0.4%-0.7%).
Prevalence (95% Cl) increased among women with MDE and CUD, from 10.4% (7.4%-14.6%) to
18.4% (13.7%-24.4%) and among women with neither MDE nor CUD, from 0.3% (0.3%-0.4%) to
0.5% (0.5%-0.7%).

Sex Differences in Suicidality by MDE, CUD, and Cannabis Use Status

To investigate whether sex differences in suicidal ideation, plan, and attempt varied by depression
and cannabis use, we conducted multivariable logistic regression models stratified by MDE, CUD, and
cannabis use status and estimated and tested sex differences in these suicidality outcomes. The
Figure, A, shows that the adjusted prevalence of past-year suicidal ideation was higher among
women with CUD with MDE (52.2% vs 46.1%) and without MDE (13.9% vs 9.9%); among women
with daily (10.1% vs 7.4%) or nondaily cannabis use (6.9% vs 4.8%), but without MDE; and among
women with neither MDE nor CUD (3.5% vs 3.0%) compared with their male counterparts. However,
among women with MDE without CUD (32.7% vs 36.2%) and without cannabis use (29.5% vs
33.3%), the adjusted prevalence was lower than that among their male counterparts. The Figure, B
and C, illustrates that the adjusted prevalence of past-year suicide plan and suicide attempt was
higher among women with MDE with CUD (23.7% vs 15.6% and 13.7% vs 9.2%, respectively) or daily
cannabis use (21.8% vs 17.4% and 11.7% vs 8.1%, respectively) and among women without MDE with
CUD (4.1% vs 2.7% and 3.0% vs 1.5%, respectively) or without CUD (0.8% vs 0.7% and 0.5% vs
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0.4%, respectively) and with daily cannabis use (3.2% vs 1.8% and 2.0% vs 1.0%, respectively) or
nondaily cannabis use (1.8% vs 1.2% and 1.2% vs 0.6%, respectively) compared with their male
counterparts.

Discussion

Using nationally representative data, we found that trends in suicidal ideation, plan, and attempt
varied by the pattern of cannabis use (daily and nondaily cannabis use and CUD) among adults aged
18 to 34 years from 2008 to 2019, a time of marked increases in both cannabis use and suicidality. We
found increases in suicidal ideation and plan and in daily cannabis use among every examined
sociodemographic subgroup (except in daily cannabis use among current high school students) and
increases in suicide attempt among most examined subgroups from 2008 to 2019.

Figure. Adjusted Past-Year Prevalence of Suicidal Ideation, Suicide Plan, and Suicide Attempt by Depression,
Cannabis Use (CU) and CU Disorder (CUD), and Sex
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Assessing both CUD and cannabis use status and their associations with suicidal ideation, plan,
and attempt, we found that suicidality trends varied by sex, depression, and both CUD and cannabis
use status. Our results suggest that CUD, daily cannabis use, and even nondaily cannabis use were
associated with a higher prevalence of suicidal ideation, plan, and attempt more significantly in
women than in men. Specifically, the adjusted prevalence of past-year suicidal ideation was higher
among women with CUD regardless of MDE status and among women without MDE but with daily or
nondaily cannabis use compared with their male counterparts. We found upward trends in suicidal
ideation among women (rather than men) with MDE and CUD or daily and nondaily cannabis use.
Compared with their male counterparts, the adjusted prevalence of suicide plan and attempt were
higher among women with MDE and CUD or daily cannabis use and among women without MDE but
with CUD or daily and nondaily cannabis use. Similarly, from 2008 to 2019, we found an upward
trend in suicide plan among women (rather than men) with MDE and daily cannabis use and an
upward trend in suicide attempt among women (rather than men) with MDE and CUD. By contrast,
among individuals with neither MDE nor cannabis use, the adjusted prevalence of suicidal ideation,
plan, and attempt were similar between men and women, and the adjusted prevalence of suicidal
ideation was lower among women with MDE without CUD or cannabis use compared with their male
counterparts.

Notably, from 2008 to 2019, the number of adults aged 18 to 34 years who died by suicide
increased by 51.9% for women (from 1569 to 2384) and 44.9% for men (from 7266 to 10 529) .3
Although adults with suicidality and adults who die by suicide can be interrelated yet distinct
groups,*“> our results are consistent with a possible role for cannabis use and CUD associated with
the relatively higher percentage increase in deaths by suicide among women than men. Future
research is needed to examine the associations highlighted in our study and assess the potential
effect of cannabis use and CUD on suicide deaths among women compared with men, a
phenomenon that is likely due to multiple factors.

Somewhat paradoxically, but consistent with earlier studies,3”*¢ we found that from 2008 to
2019, the prevalence of past-year CUD decreased among adults with daily cannabis use. This might
reflect recent shifts toward greater acceptance of cannabis use, influencing perceptions of
problematic consequences from cannabis consumption that are used as part of the criteria for CUD
diagnosis, 3847

Our results, along with those from a recent study,*® suggest that adults with MDE may be

although further research is needed.

particularly vulnerable to cannabis use as beliefs in its therapeutic potential become more
widespread and products become more accessible. Moreover, even after adjusting for depression,
CUD, cannabis use status, and other potential confounding factors, we found that from 2008 to
2019 among adults aged 18 to 34 years, the adjusted prevalence of suicidal ideation increased
1.4-fold; suicide plan, 1.6-fold; and suicide attempt, 1.4-fold. Furthermore, even for those with neither
MDE nor cannabis use, we found upward trends in suicidal ideation and plan among both men and
women and in suicide attempt among men. Our results indicate that depression and cannabis use are
associated with suicidality but do not appear to be the only causes for the upward trends in suicide
among young adults.

Death by suicide is a major public health problem in the US and a leading cause of mortality
among US young adults. Among persons aged 15 to 54 years, approximately 60% of planned first
suicide attempts occurred within the first year since the onset of suicidal ideation.*® People with a
suicide plan constitute a psychiatric emergency, because suicide plan is associated with an imminent
lethal attempt and a high risk of death.’®>%°" A suicide attempt history is the strongest clinical
predictor of death by suicide.*>° To improve the effectiveness of identifying and intervening with
individuals who are at high risk of suicide, it is important to modify the specific risk factors associated
with suicidality—including depression, cannabis use, and CUD—and to tailor interventions that are
designed for women and other vulnerable populations. Previous studies*'012-36:5254 haye
highlighted the importance of improving clinical insight and help-seeking and mental health
treatment among individuals with MDE or suicidality. Because the prevalence of CUD increases with
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time since initiation of use among young adults,>>->¢

our results underscore an urgent need for
prevention interventions designed specifically for young people before first cannabis exposure and
highlight the importance of early screening for daily cannabis use and CUD as well as CUD treatment,

especially among young women.

Limitations

This study has several limitations. First, the prevalence of suicidal ideation, plan, and attempt may be
underestimated because the NSDUH (1) did not account for people experiencing homelessness but
not living in shelters, military personnel on active duty, and institutionalized populations and (2) is a
self-reported survey subject to underreporting stigmatized behaviors (eg, suicidality) resulting from
social desirability bias. Second, the endorsement of suicidal ideation and plan was based on single
questions that could be interpreted differently by respondents. Third, the cross-sectional nature of
NSDUH data precludes drawing causal inferences from reported associations. Research based on
longitudinal data are needed to further examine and confirm our findings. Fourth, because the
NSDUH does not collect data on anxiety and impulse-control disorders, we were unable to examine
them; however, these disorders commonly co-occur with depression and CUD.®

Conclusions

The results of this survey study indicate that CUD, daily cannabis use, and even nondaily cannabis use
are associated with the risks of suicidal ideation, plan, and attempt in both young adult men and
women, but significantly more so in women than men. Future research is needed to examine the
increase in suicidality and to determine whether it is cannabis use or overlapping risk factors that
increase risks for both.

ARTICLE INFORMATION
Accepted for Publication: April 13, 2021.

Published: June 22, 2021. doi:10.1001/jamanetworkopen.2021.13025

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2021 Han B et al.
JAMA Network Open.

Corresponding Author: Beth Han, MD, PhD, MPH, National Institute on Drug Abuse, National Institutes of Health,
301N Stonestreet Ave, Building 3WFN Room 09C24, MSC 6024, Bethesda, MD 20892 (beth.han@nih.gov).

Author Affiliations: National Institute on Drug Abuse, National Institutes of Health, Bethesda, Maryland.

Author Contributions: Dr Han had full access to all the data in the study and takes responsibility for the integrity
of the data and the accuracy of the data analysis.

Concept and design: All authors.

Acquisition, analysis, or interpretation of data: Han, Compton, Volkow.

Drafting of the manuscript: Han, Compton, Volkow.

Critical revision of the manuscript for important intellectual content: All authors.
Statistical analysis: Han.

Administrative, technical, or material support: Einstein, Volkow.

Supervision: Volkow.

Conflict of Interest Disclosures: Dr Compton reported ownership of stock in General Electric, 3M, and Pfizer Inc
unrelated to the submitted work. No other disclosures were reported.

Funding/Support: This study was sponsored by the National Institute on Drug Abuse (NIDA) of the National
Institutes of Health (NIH).

Role of the Funder/Sponsor: The sponsor supported the authors, all of whom work at NIDA and were responsible
for preparation, review, and approval of the manuscript and the decision to submit the manuscript for publication.
The sponsor had no role in design and conduct of the study; collection, management, analysis, and interpretation

[5 JAMA Network Open. 2021;4(6):€2113025. doi:10.1001/jamanetworkopen.2021.13025 June 22,2021 12/15

Downloaded From: https://jamanetwor k.com/ on 06/25/2021


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2021.13025&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.13025
https://jamanetwork.com/pages/cc-by-license-permissions/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.13025
mailto:beth.han@nih.gov

JAMA Network Open | Psychiatry Associations of Suicidality Trends With Cannabis Use as a Function of Sex and Depression Status

of the data; preparation of the manuscript; and decision to submit the manuscript for publication. The sponsor
reviewed and approved the manuscript.

Disclaimers: The findings and conclusions of this study are those of the authors and do not necessarily reflect the
views of the NIDA of the NIH or the US Department of Health and Human Services.

REFERENCES

1. Han B. Key Substance Use and Mental Health Indicators in the United States: Results From the 2019 National
Survey on Drug Use and Health. HHS publication PEP20-07-01-001, NSDUH series H-55. Center for Behavioral
Health Statistics and Quality, Substance Abuse and Mental Health Services Administration; 2020. Accessed
January 23, 2021. https://www.samhsa.gov/data/

2. Center for Behavioral Health Statistics and Quality, Substance Abuse and Mental Health Services
Administration. 2019 NSDUH Detailed Tables. September 11, 2020. Accessed January 23, 2021. https://www.samhsa.
gov/data/report/2019-nsduh-detailed-tables

3. Centers for Disease Control and Prevention. CDC WONDER. Reviewed December 22, 2020. Accessed on
January 23, 2021. https://wonder.cdc.gov/

4. Han B, Compton WM, McKeon R. Interrelationship of suicidality with depressive disorders and its implications
for suicide prevention strategies at the population and individual levels. In Cohen NL, ed. Public Health
Perspectives on Depressive Disorders. Johns Hopkins University Press; 2017:239-262.

5. Han B, McKeon R, Gfroerer J. Suicidal ideation among community-dwelling adults in the United States. Am J
Public Health. 2014;104(3):488-497. doi:10.2105/AJPH.2013.301600

6. Franklin JC, Ribeiro JD, Fox KR, et al. Risk factors for suicidal thoughts and behaviors: a meta-analysis of 50
years of research. Psychol Bull. 2017;143(2):187-232. doi:10.1037/bul0000084

7. Kessler RC, Berglund P, Borges G, Nock M, Wang PS. Trends in suicide ideation, plans, gestures, and attempts in
the United States, 1990-1992 to 2001-2003. JAMA. 2005;293(20):2487-2495. doi:10.1001/jama.293.20.2487

8. Nock MK, Hwang I, Sampson NA, Kessler RC. Mental disorders, comorbidity and suicidal behavior: results from
the National Comorbidity Survey Replication. Mol Psychiatry. 2010;15(8):868-876. doi:10.1038/mp.2009.29

9. Rotenstein LS, Ramos MA, Torre M, et al. Prevalence of depression, depressive symptoms, and suicidal ideation
among medical students: a systematic review and meta-analysis. JAMA. 2016;316(21):2214-2236. doi:10.1001/
jama.2016.17324

10. Han B, Compton WM, Gfroerer J, McKeon R. Prevalence and correlates of past 12-month suicide attempt
among adults with past-year suicidal ideation in the United States. J Clin Psychiatry. 2015;76(3):295-302. doi:10.
4088/JCP14m09287

11. Borges G, Angst J, Nock MK, Ruscio AM, Walters EE, Kessler RC. A risk index for 12-month suicide attempts in
the National Comorbidity Survey Replication (NCS-R). Psychol Med. 2006;36(12):1747-1757. doi:10.1017/
S0033291706008786

12. Han B, Compton WM, Blanco C, Colpe L, Huang L, McKeon R. National trends in the prevalence of suicidal
ideation and behavior among young adults and receipt of mental health care among suicidal young adults. J Am
Acad Child Adolesc Psychiatry. 2018;57(1):20-27.e2. doi:10.1016/j.jaac.2017.10.013

13. Cavanagh JT, Carson AJ, Sharpe M, Lawrie SM. Psychological autopsy studies of suicide: a systematic review.
Psychol Med. 2003;33(3):395-405. doi:10.1017/S0033291702006943

14. Finkelstein Y, Macdonald EM, Hollands S, et al; Canadian Drug Safety and Effectiveness Research Network
(CDSERN). Risk of suicide following deliberate self-poisoning. JAMA Psychiatry. 2015;72(6):570-575. doi:10.1001/
jamapsychiatry.2014.3188

15. Hawton K, Casafias | Comabella C, Haw C, Saunders K. Risk factors for suicide in individuals with depression:
a systematic review. J Affect Disord. 2013;147(1-3):17-28. doi:10.1016/j.jad.2013.01.004

16. Harris EC, Barraclough B. Suicide as an outcome for mental disorders: a meta-analysis. Br J Psychiatry. 1997;
170:205-228. doi:10.1192/bjp.170.3.205

17. Compton WM, Han B, Jones CM, Blanco C, Hughes A. Marijuana use and use disorders in adults in the USA,
2002-14: analysis of annual cross-sectional surveys. Lancet Psychiatry. 2016;3(10):954-964. doi:10.1016/52215-
0366(16)30208-5

18. Han B, Compton WM, Blanco C, Jones CM. Trends in and correlates of medical marijuana use among adults in
the United States. Drug Alcohol Depend. 2018;186:120-129. doi:10.1016/j.drugalcdep.2018.01.022

19. Compton WM, Han B, Hughes A, Jones CM, Blanco C. Use of marijuana for medical purposes among adults in
the United States. JAMA. 2017;317(2):209-211. doi:10.1001/jama.2016.18900

[5 JAMA Network Open. 2021;4(6):€2113025. doi:10.1001/jamanetworkopen.2021.13025 June 22,2021 13/15

Downloaded From: https://jamanetwor k.com/ on 06/25/2021


https://www.samhsa.gov/data/
https://www.samhsa.gov/data/report/2019-nsduh-detailed-tables
https://www.samhsa.gov/data/report/2019-nsduh-detailed-tables
https://wonder.cdc.gov/
https://dx.doi.org/10.2105/AJPH.2013.301600
https://dx.doi.org/10.1037/bul0000084
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.293.20.2487&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.13025
https://dx.doi.org/10.1038/mp.2009.29
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2016.17324&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.13025
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2016.17324&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.13025
https://dx.doi.org/10.4088/JCP.14m09287
https://dx.doi.org/10.4088/JCP.14m09287
https://dx.doi.org/10.1017/S0033291706008786
https://dx.doi.org/10.1017/S0033291706008786
https://dx.doi.org/10.1016/j.jaac.2017.10.013
https://dx.doi.org/10.1017/S0033291702006943
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapsychiatry.2014.3188&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.13025
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapsychiatry.2014.3188&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.13025
https://dx.doi.org/10.1016/j.jad.2013.01.004
https://dx.doi.org/10.1192/bjp.170.3.205
https://dx.doi.org/10.1016/S2215-0366(16)30208-5
https://dx.doi.org/10.1016/S2215-0366(16)30208-5
https://dx.doi.org/10.1016/j.drugalcdep.2018.01.022
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.2016.18900&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.13025

JAMA Network Open | Psychiatry Associations of Suicidality Trends With Cannabis Use as a Function of Sex and Depression Status

20. Gobbi G, Atkin T, Zytynski T, et al. Association of cannabis use in adolescence and risk of depression, anxiety,
and suicidality in young adulthood: a systematic review and meta-analysis. JAMA Psychiatry. 2019;76(4):426-434.
doi:10.1001/jamapsychiatry.2018.4500

21. Borges G, Bagge CL, Orozco R. A literature review and meta-analyses of cannabis use and suicidality. J Affect
Disord. 2016;195:63-74. doi:10.1016/j.jad.2016.02.007

22. Agrawal A, Nelson EC, Bucholz KK, et al. Major depressive disorder, suicidal thoughts and behaviours, and
cannabis involvement in discordant twins: a retrospective cohort study. Lancet Psychiatry. 2017;4(9):706-714.
doi:10.1016/52215-0366(17)30280-8

23. Silins E, Horwood LJ, Patton GC, et al; Cannabis Cohorts Research Consortium. Young adult sequelae of
adolescent cannabis use: an integrative analysis. Lancet Psychiatry. 2014;1(4):286-293. doi:10.1016/52215-0366
(14)70307-4

24. Fontanella CA, Steelesmith DL, Brock G, Bridge JA, Campo JV, Fristad MA. Association of cannabis use with
self-harm and mortality risk among youths with mood disorders. JAMA Pediatr. 2021;175(4):377-384. doi:10.1001/
jamapediatrics.2020.5494

25. KungHC, Pearson JL, Liu X. Risk factors for male and female suicide decedents ages 15-64 in the United States:
results from the 1993 National Mortality Followback Survey. Soc Psychiatry Psychiatr Epidemiol. 2003;38(8):
419-426. doi:10.1007/s00127-003-0656-x

26. Arendt M, Munk-Jargensen P, Sher L, Jensen SO. Mortality following treatment for cannabis use disorders:
predictors and causes. J Subst Abuse Treat. 2013;44(4):400-406. doi:10.1016/j.jsat.2012.09.007

27. Salk RH, Hyde JS, Abramson LY. Gender differences in depression in representative national samples: meta-
analyses of diagnoses and symptoms. Psychol Bull. 2017;143(8):783-822. doi:10.1037/bul0000102

28. Goldstein JM, Hale T, Foster SL, Tobet SA, Handa RJ. Sex differences in major depression and comorbidity of
cardiometabolic disorders: impact of prenatal stress and immune exposures. Neuropsychopharmacology. 2019;44
(1):59-70. doi:10.1038/s41386-018-0146-1

29. Mojtabai R, Olfson M, Han B. National trends in the prevalence and treatment of depression in adolescents
and young adults. Pediatrics. 2016;138(6):e20161878. doi:10.1542/peds.2016-1878

30. Nock MK, Borges G, Bromet EJ, Cha CB, Kessler RC, Lee S. Suicide and suicidal behavior. Epidemiol Rev. 2008;
30(1):133-154. doi:10.1093/epirev/mxn002

31. Patton GC, Coffey C, Carlin JB, Degenhardt L, Lynskey M, Hall W. Cannabis use and mental health in young
people: cohort study. BMJ. 2002;325(7374):1195-1198. doi:10.1136/bm;j.325.7374.1195

32. Leadbeater BJ, Ames ME, Linden-Carmichael AN. Age-varying effects of cannabis use frequency and disorder
on symptoms of psychosis, depression and anxiety in adolescents and adults. Addiction. 2019;114(2):278-293. doi:
10.1111/add.14459

33. Kessler RC, Berglund P, Demler O, Jin R, Merikangas KR, Walters EE. Lifetime prevalence and age-of-onset
distributions of DSM-1V disorders in the National Comorbidity Survey Replication [published correction appears in
Arch Gen Psychiatry. 2005;62(7):768]. Arch Gen Psychiatry. 2005;62(6):593-602. doi:10.1001/archpsyc.62.6.593

34. Substance Abuse and Mental Health Services Administration. National Survey on Drug Use and Health
(NSDUH). Accessed January 24, 2020. https://www.samhsa.gov/data/data-we-collect/nsduh-national-survey-drug-
use-and-health

35. American Association for Public Opinion Research. Standard Definitions: Final Dispositions of Case Codes and
Outcome Rates for Surveys. 8th ed. AAPOR; 2015:52-53.

36. Han B, Compton WM, Eisenberg D, Milazzo-Sayre L, McKeon R, Hughes A. Prevalence and mental health
treatment of suicidal ideation and behavior among college students aged 18-25 years and their non-college-
attending peers in the united states. J Clin Psychiatry. 2016;77(6):815-824. doi:10.4088/JCP15m09929

37. Miller GK, Piscopo KD, Batts K, et al. Measurement of suicidal thoughts, behaviors, and related health
outcomes in the United States: comparison of NSDUH estimates with other data sources. NSDUH Data Review.
July 28, 2015. Accessed January 24, 2020. https://www.samhsa.gov:443/data/sites/default/files/NSDUH-DR-
N20Suicide-2015/NSDUH-DR-N20Suicide-2015.htm

38. Compton WM, Han B, Jones CM, Blanco C. Cannabis use disorders among adults in the United States during a
time of increasing use of cannabis. Drug Alcohol Depend. 2019;204:107468. doi:10.1016/j.drugalcdep.2019.
05.008

39. Shiffman S, Waters A, Hickcox M. The Nicotine Dependence Syndrome Scale: a multidimensional measure of
nicotine dependence. Nicotine Tob Res. 2004;6(2):327-348. doi:10.1080/1462220042000202481

[5 JAMA Network Open. 2021;4(6):€2113025. doi:10.1001/jamanetworkopen.2021.13025 June 22,2021 14/15

Downloaded From: https://jamanetwor k.com/ on 06/25/2021


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapsychiatry.2018.4500&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.13025
https://dx.doi.org/10.1016/j.jad.2016.02.007
https://dx.doi.org/10.1016/S2215-0366(17)30280-8
https://dx.doi.org/10.1016/S2215-0366(14)70307-4
https://dx.doi.org/10.1016/S2215-0366(14)70307-4
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2020.5494&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.13025
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2020.5494&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.13025
https://dx.doi.org/10.1007/s00127-003-0656-x
https://dx.doi.org/10.1016/j.jsat.2012.09.007
https://dx.doi.org/10.1037/bul0000102
https://dx.doi.org/10.1038/s41386-018-0146-1
https://dx.doi.org/10.1542/peds.2016-1878
https://dx.doi.org/10.1093/epirev/mxn002
https://dx.doi.org/10.1136/bmj.325.7374.1195
https://dx.doi.org/10.1111/add.14459
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archpsyc.62.6.593&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.13025
https://www.samhsa.gov/data/data-we-collect/nsduh-national-survey-drug-use-and-health
https://www.samhsa.gov/data/data-we-collect/nsduh-national-survey-drug-use-and-health
https://dx.doi.org/10.4088/JCP.15m09929
https://www.samhsa.gov:443/data/sites/default/files/NSDUH-DR-N20Suicide-2015/NSDUH-DR-N20Suicide-2015.htm
https://www.samhsa.gov:443/data/sites/default/files/NSDUH-DR-N20Suicide-2015/NSDUH-DR-N20Suicide-2015.htm
https://dx.doi.org/10.1016/j.drugalcdep.2019.05.008
https://dx.doi.org/10.1016/j.drugalcdep.2019.05.008
https://dx.doi.org/10.1080/1462220042000202481

JAMA Network Open | Psychiatry Associations of Suicidality Trends With Cannabis Use as a Function of Sex and Depression Status

40. GruczaRA, Abbacchi AM, Przybeck TR, Gfroerer JC. Discrepancies in estimates of prevalence and correlates
of substance use and disorders between two national surveys. Addiction. 2007;102(4):623-629. doi:10.1111/j.
1360-0443.2007.01745.x

41. Jordan BK, Karg RS, Batts KR, Epstein JF, Wiesen C. A clinical validation of the National Survey on Drug Use and
Health assessment of substance use disorders. Addict Behav. 2008;33(6):782-798. doi:10.1016/j.addbeh.2007.
12.007

42. Substance Abuse and Mental Health Services Administration. Reliability of Key Measures in the National Survey
on Drug Use and Health. Office of Applied Studies Methodology Series M-8. HHS publication SMA 09-4425.
Substance Abuse and Mental Health Services Administration; 2010.

43. Bieler GS, Brown GG, Williams RL, Brogan DJ. Estimating model-adjusted risks, risk differences, and risk ratios
from complex survey data. Am J Epidemiol. 2010;171(5):618-623. doi:10.1093/aje/kwp440

44. Research Triangle Institute. SUDAAN. Release 11.0.3. RTI International; 2020.

45. Davis Molock S, Heekin JM, Matlin SG, Barksdale CL, Gray E, Booth CL. The baby or the bath water? lessons
learned from the National Action Alliance for Suicide Prevention Research Prioritization Task Force literature
review. Am J Prev Med. 2014,47(3)(suppl 2):5115-5121. doi:10.1016/j.amepre.2014.05.023

46. Santaella-Tenorio J, Levy NS, Segura LE, Mauro PM, Martins SS. Cannabis use disorder among people using
cannabis daily/almost daily in the United States, 2002-2016. Drug Alcohol Depend. 2019;205:107621. doi:10.1016/
j.drugalcdep.2019.107621

47. Compton WM, Dawson DA, Goldstein RB, Grant BF. Crosswalk between DSM-1V dependence and DSM-5
substance use disorders for opioids, cannabis, cocaine and alcohol. Drug Alcohol Depend. 2013;132(1-2):387-390.
doi:10.1016/j.drugalcdep.2013.02.036

48. Gorfinkel LR, 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(8):e2013802. doi:10.1001/jamanetworkopen.
2020.13802

49. Kessler RC, Borges G, Walters EE. Prevalence of and risk factors for lifetime suicide attempts in the National
Comorbidity Survey. Arch Gen Psychiatry.1999;56(7):617-626. doi:10.1001/archpsyc.56.7.617

50. Nakagawa A, Grunebaum MF, Oquendo MA, Burke AK, Kashima H, Mann JJ. Clinical correlates of planned,
more lethal suicide attempts in major depressive disorder. J Affect Disord. 2009;112(1-3):237-242. doi:10.1016/].
jad.2008.03.021

51. Coryell W, Young EA. Clinical predictors of suicide in primary major depressive disorder. J Clin Psychiatry.
2005;66(4):412-417. doi:10.4088/JCPv66n0401

52. Mann JJ, Apter A, Bertolote J, et al. Suicide prevention strategies: a systematic review. JAMA. 2005;294(16):
2064-2074. doi:10.1001/jama.294.16.2064

53. Kuramoto-Crawford SJ, Han B, McKeon RT. Self-reported reasons for not receiving mental health treatment in
adults with serious suicidal thoughts. J Clin Psychiatry. 2017;78(6):€631-e637. doi:10.4088/JCP16m10989

54. Han B, Compton WM, Blanco C, Colpe LJ. Prevalence, treatment, and unmet treatment needs of US adults
with mental health and substance use disorders. Health Aff (Millwood). 2017;36(10):1739-1747. doi:10.1377/hlthaff.
2017.0584

55. Han B, Compton WM, Blanco C, Jones CM. Time since first cannabis use and 12-month prevalence of cannabis
use disorder among youth and emerging adults in the United States. Addiction. 2019;114(4):698-707. doi:10.1111/
add.1451

56. Volkow ND, Han B, Einstein EB, Compton WM. Prevalence of substance use disorders by time since first
substance use among young people in the US. JAMA Pediatr. Published online March 29, 2021. doi:10.1001/
jamapediatrics.2020.6981

SUPPLEMENT.

eTable 1. Trends in the Prevalence of Past-Year Serious Thoughts of Suicide in US Adults Aged 18-34 Years (n =
279 886)

eTable 2. Trends in Prevalence of Past-Year Suicide Plan Among US Adults Aged 18-34 Years (n = 279 861)
eTable 3. Trends in Prevalence of Past-Year Suicide Attempt Among US Adults Aged 18-34 Years (n = 279 856)
eTable 4. Trends in Prevalence of Past-Year Daily or Near-Daily Cannabis Use Among US Adults Aged 18-34 Years
(n=281650)

eTable 5. Trends in Prevalence of Past-Year Cannabis Use Disorder Among US Adults Aged 18-34 Years (n =
281650)

eTable 6. Correlates of Past-Year Suicidal Ideation, Suicide Plan, and Attempt Among US Adults Aged 18-34 Years

[5 JAMA Network Open. 2021;4(6):€2113025. doi:10.1001/jamanetworkopen.2021.13025 June 22,2021 15/15

Downloaded From: https://jamanetwor k.com/ on 06/25/2021


https://dx.doi.org/10.1111/j.1360-0443.2007.01745.x
https://dx.doi.org/10.1111/j.1360-0443.2007.01745.x
https://dx.doi.org/10.1016/j.addbeh.2007.12.007
https://dx.doi.org/10.1016/j.addbeh.2007.12.007
https://dx.doi.org/10.1093/aje/kwp440
https://dx.doi.org/10.1016/j.amepre.2014.05.023
https://dx.doi.org/10.1016/j.drugalcdep.2019.107621
https://dx.doi.org/10.1016/j.drugalcdep.2019.107621
https://dx.doi.org/10.1016/j.drugalcdep.2013.02.036
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2020.13802&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.13025
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2020.13802&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.13025
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archpsyc.56.7.617&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.13025
https://dx.doi.org/10.1016/j.jad.2008.03.021
https://dx.doi.org/10.1016/j.jad.2008.03.021
https://dx.doi.org/10.4088/JCP.v66n0401
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jama.294.16.2064&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.13025
https://dx.doi.org/10.4088/JCP.16m10989
https://dx.doi.org/10.1377/hlthaff.2017.0584
https://dx.doi.org/10.1377/hlthaff.2017.0584
https://dx.doi.org/10.1111/add.14511
https://dx.doi.org/10.1111/add.14511
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2020.6981&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.13025
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamapediatrics.2020.6981&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2021.13025

