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Abstract

Background.—Due to significant comorbidity and impairment associated with cannabis use and
cannabis use disorder, understanding time trends in cannabis use and cannabis use disorder is an
important public health priority.

Objectives.—To identify trends in cannabis use and cannabis use disorder overall, and by
sociodemographic subgroup.

Methods.—Narrative review of published findings on trends in cannabis use and cannabis use
disorders in data from repeated cross-sectional US general population surveys. In addition, in
National Epidemiologic Survey on Alcohol and Related Conditions (NESARC; 2002-2002) and
NESARC-III (2012-2013) data, logistic regression was used to examine whether trends differed
between subgroups of adults.

Results.—The review showed that in adults, cannabis use increased over the past decade overall
and within sociodemographic subgroups (gender, age, race/ethnicity, income, education, marital
status, urbanicity, region, pregnancy status, disability status), with greater increases in men and
disabled adults. Most sources also indicated significant increases in cannabis use disorders. New
analysis showed significantly greater increases in adult cannabis use and cannabis use disorder in
men (p<.0001); young adults (p<.05); Blacks (vs. Whites, p<.01); low income groups (p<.001);
never-married p<.0001), and urban residents (p<.05). In adolescents, cannabis use generally
decreased, although recent increases were observed in older and non-White adolescents.

Conclusion.—Cannabis use and cannabis use disorder are increasing in adults, with specific
sociodemographic groups at higher risk, and may be increasing in some adolescent subgroups.

Correspondence: Deborah Hasin, Ph.D. Columbia University/New York State Psychiatric Institute, 1051 Riverside Drive, Box 123,
New York, NY 10032, Phone: 646-774-7909, Fax: 212-543-5913, dsh2@cumc.columbia.edu, deborah.hasin@gmail.com.
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Studies should determine mechanisms for differential trends to provide information to policy
makers and enable informed decisions on cannabis legalization and service planning.
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Introduction

Cannabis is one of the substances most widely used non-medically in the United States (1
6). While some individuals can use cannabis without harm, others experience acute
cognitive/motor impairments (7, 8), a withdrawal syndrome (9), respiratory symptoms (10),
vehicle crashes (11-19), other acute symptoms requiring emergency room visits (20-22) and
cannabis use disorder (23, 24). Cannabis use disorder is also associated with significant
comorbidity and impairments (24). Therefore, understanding time trends in cannabis use and
cannabis use disorder is an important public health priority. Cross-sectional studies show
that sociodemographic subgroups such as men, younger adults, and those with lower
education or income have a higher prevalence of cannabis use and cannabis use disorder (2,
4, 6, 25) than other groups. However, such studies do not provide information on whether
time trends in cannabis use and cannabis use disorder are similar or different across these
demographic subgroups. Such information is needed to determine if particular groups are
becoming more vulnerable over time. Other reviews on the epidemiology of cannabis use
and associated problems have been published recently (26, 27). However, none focused
specifically on cannabis use and cannabis use disorder, and on U.S. time trends by
demographic subgroups. We therefore conducted a comprehensive review of time trends in
cannabis use and cannabis use disorder, overall and by demographic subgroups, utilizing
studies using nationally representative United States (US) general population survey data.
We had two goals for this review.

Our first goal was to provide a narrative review summarizing national time trends in US non-
medical cannabis use and cannabis use disorder since the 1990s, overall and by
sociodemographic groups: age, gender, race/ethnicity, education, marital status, income,
urbanicity, and region. The review thus focuses on published data from series of nationally
representative US surveys. Specifically, we sought to determine if non-medical cannabis use
and cannabis use disorder had increased overall and within demographic subgroups in the
last two decades. Adults and adolescents are considered separately because their overall
patterns differ (26—28). For cannabis use disorder, time trends from other sources of national
information, e.g., US inpatient databases, are also considered, due to some inconsistencies in
nationally representative surveys.

Additionally, trends in special sub-populations with specific vulnerabilities (pregnant
women, older individuals, and disabled adults) are also summarized. Understanding trends
in cannabis use among pregnant women is important because although prenatal cannabis
exposure may harm the fetus (26, 29), commentaries and news stories suggest that women
increasingly consider cannabis safe to use during pregnancy (29, 30). Older adults are more
vulnerable than others to chronic conditions/diseases and impaired cognitive and physical
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functioning, and thus may face increased risks from cannabis use. Similarly, people with
disabilities already have impaired functionality, which may be further affected by cannabis
use, or may be using cannabis to treat conditions associated with their disability.

Many of the papers on trends from nationally representative surveys that included
information on demographic subgroups evaluated change over time within subgroups, but
did not test for differences in these trends between the subgroups. Our second goal was
therefore to provide new information on whether changes in the prevalence of adult non-
medical cannabis use and cannabis use disorder between 2001-2002 and 2012-2013
differed significantly by demographic subgroup (e.g., men vs. women; low vs. high income)
by testing whether the changes differed significantly between the groups.

To accomplish the two goals of this review, we used nationally representative survey data on
adults and adolescents. For the first goal, the narrative review portion of this paper covered
published or publicly available national findings on adults and adolescents. Data were
available from five series of nationally representative surveys, described below. For the
second goal, we conducted new analyses of data from one of the adult sets of surveys,
specifically testing whether changes in the prevalence of cannabis use and cannabis use
disorder within demographic subgroups differed over time.

Peer-reviewed and other publicly available findings

To accomplish the first goal, we included peer-reviewed papers published since 2000 that
reported on sets of nationally representative cross-sectional general population surveys
conducted repeatedly across years. These are large studies with consistent sample designs
and measures across years, providing data that could be concatenated to evaluate time
trends. We also included information from online reports from these surveys when they
included information not otherwise available. Table 1 shows the five survey series that were
included. These are widely known in the substance abuse epidemiology area, as indicated by
their inclusion in previous reviews of cannabis in the US (26, 27). To identify papers from
those surveys, we examined the references cited in the previous reviews, checked Scopus for
each relevant paper to see if any newer papers on US demographic trends in cannabis had
been published, and searched PubMed for additional papers using the keywords, “trends”
and “marijuana” or “cannabis” and each of the five surveys included in Table 1. In addition,
to ensure that we did not overlook other sources of information, we searched PubMed for
additional studies, and the first 100 citations that came up in Google Scholar. In these
searches, we used the following sets of keywords: (marijuana or cannabis) and “time trends”
and (NHANES or“National Health and Nutrition Examination Survey” or NHIS or
“National Health Interview Survey” or BRFSS or “Behavioral Risk Factor Surveillance
System”). Those surveys are widely-known, widely-analyzed, high-quality US national
health surveys.

Adult surveys.—The three main sources of adult data (Table 1) included the National
Survey on Drug Use and Health (NSDUH) surveys (31), the set of national surveys
conducted by the National Institute on Alcohol Abuse and Alcoholism (NIAAA) (32-35)
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and the National Alcohol Surveys (NAS) (36). Household residents comprise the target
population of all of these surveys. The NSDUH has used consistent methods and measures
since 2002, so yearly data from then can be combined to examine recent time trends.
Approximately 70,000 participants are included in each yearly NSDUH survey; of these,
approximately 47,000 are adults age 18 and older. Participants are interviewed in their
homes, using a combination of self-administered and interviewer-administered modalities of
data collection. Another key source of adult data (age 18 and older) is the set of three
NIAAA surveys conducted since 1991: (1) the National Longitudinal Alcohol
Epidemiologic Survey (NLAES; N=42,862), conducted in 1991-1992 (32, 33); (2) the
National Epidemiologic Survey on Alcohol and Related Conditions (NESARC; N=43,093),
conducted in 2001-2002 (34); and (3) the NESARC-III, consisting of a new sample
(independent of the NESARC sample), conducted in 2012-2013 (N=36,309) (35). In the
NIAAA surveys, participants are interviewed in their homes using interviewer-administered
measures. Both the NSDUH and NIAAA surveys included measures of cannabis use and
DSM-IV cannabis use disorder. The National Alcohol Surveys (NAS) are conducted every
4-6 years. These surveys have included questions on cannabis use since 1979. NAS sample
sizes analyzed in reports on cannabis ranged from 5,221 (1984) to 7,071 (2014-2015).
Participants were interviewed in person in their homes up to 1995, and by telephone since
2000 (36). NAS provides information on adult cannabis use but not cannabis use disorder (5,
36).

Adolescent surveys.—The three main sources of yearly, nationally representative data
on adolescents are the NSDUH, the Monitoring the Future (MTF) study (37), and the Youth
Risk Behavior Surveillance (YRBS) System (38). The NSDUH includes approximately
23,000 youth aged 12-17 each year. Monitoring the Future includes 8t, 10t and 12th
graders who participate in anonymous (8" and 10t grade) or confidential (12t grade) self-
administered surveys in their schools. The MTF study samples schools within states and
regions, and then classes of students within schools, permitting national estimates to be
made. MTF has been collecting data on cannabis use in 12t graders since 1976, and in 8t
and 10t graders since 1991. Approximately 50,000 students are included each year. YRBS
surveys are conducted biennially, also in schools. YRBS includes 9™ through 12t graders,
assessing cannabis use in approximately 15,000 students in each survey.

New analysis of trends by sociodemographic characteristics

We conducted new analyses using data from two NIAAA surveys, the NESARC and
NESARC-III, to test whether adult sociodemographic groups showed statistically different
trends in cannabis use and cannabis use disorder from 2001-2002 to 2012-2013.

NESARC-IIl and NESARC design.—Both surveys were nationally representative face-
to-face interview surveys of civilian adults 18 years and older, with similar field procedures,
described in detail elsewhere (34, 35, 39-41). Respondents were selected through multistage
probability sampling and data were adjusted for nonresponse and weighted to represent the
U.S. civilian population, based on the 2012 American Community Survey for NESARC-III
(35) and the 2000 Census for NESARC (34). All respondents gave informed consent.
Institutional Review Boards from NIAAA (both surveys) and Westat (NESARC-I11)
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approved the protocol and consent procedures. Interviewer quality assurance methods
involved initial structured home study and in-class training. During data collection,
interviewers received regular ongoing supervision by trained supervisors. In addition,
random respondent callbacks were conducted to verify interview data. For NESARC-III,
interviews were conducted 2012-2013, with an overall response rate of 60.1%, comparable
to other contemporaneous U.S. national surveys (42, 43), and a final N of 36,309. For
NESARC, interviews were conducted 2001-2002, with an overall response rate of 81.2%,
and a final N of 43,093.

NESARC-IIl and NESARC measures.—In the NESARC-III, past-year DSM-1V
cannabis use and cannabis use disorder were assessed using the NIAAA Alcohol Use
Disorder and Associated Disabilities Interview Schedule-5 (AUDADIS-5) (44). The
AUDADIS-5 is a structured interview designed for experienced survey interviewers. Past-
year DSM-IV cannabis use disorder diagnoses were defined as positive if respondents met
criteria for cannabis dependence or abuse in the past year. Dependence required three or
more of the six DSM-IV dependence criteria (DSM-1V did not include marijuana
withdrawal). DSM-1V cannabis abuse required one or more of the four DSM-IV abuse
criteria. Abuse and dependence were combined into a single variable because extensive
evidence indicates that their criteria reflect a single disorder rather than two different
conditions (23). Similarly, in the NESARC, the AUDADIS-IV was used to measure cannabis
use and cannabis use disorders (45). The symptom items that assessed DSM-1V marijuana
use disorders in the NESARC and NESARC-I11 were virtually identical, and analyses
suggested that the trivial differences in operationalization could not account for the more
substantial differences in prevalence between the surveys (46). Reliability and validity of
AUDADIS DSM-1V substance disorder diagnoses are documented in clinical and general
population national and international studies (47-58). Test-retest reliability of 12-month
AUDADIS-IV cannabis use disorder diagnoses and symptom scales, and validity of
diagnoses are fair to excellent in the general population (47-52, 56-59). Studies also show
that reliability and validity of cannabis use and AUDADIS-5 cannabis use disorder
diagnoses and criteria is also in the fair to excellent range (52, 60, 61). As in previous
reports (2, 46), participants missing information on the cannabis variables (368 in NESARC,
66 in NESARC-I111) were coded as “no.”

Additional variables obtained from the AUDADIS-5 and AUDADIS-1V included the
sociodemographic characteristics of interest, measured identically in NESARC and
NESARC-III: gender; age; race/ethnicity; education; marital status; family income;
urbanicity; and region. These were defined using Census definitions.

Statistical analysis of subgroup differences in trends

The two datasets were concatenated and a variable representing the survey was added,
following previous studies that examined substance-related trends in those datasets (2, 62—
64). For each outcome (cannabis use, cannabis use disorder) and each sociodemographic
variable, logistic regression determined trends over time (change between surveys) for each
subgroup, and whether trends differed between subgroups. Regression models included main
effects of the sociodemographic variable and survey, and sociodemographic-survey
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interaction. SUDAAN 11.0.1 (65) was used to adjust for complex sampling and survey
weights. Weighted model-predicted marginal prevalence estimates (back transformed from
log odds) and standard errors were generated in each survey for each sociodemographic
subgroup. Prevalence differences between NESARC-III and NESARC within each subgroup
indicated the time trends. Contrasts for subgroup prevalence differences compared to the
reference subgroup prevalence difference tested whether the trends differed significantly
between sociodemographic subgroups. In all tests, significance was set at p<0.05.

Prior to the PubMed and Google Scholar searches for articles, 12 citations on adults and 7
citations on adolescents were known to the authors. None of the searches using the keywords
marijuana or cannabis and'time trends and NHANES, NHIS, or BRFSS recovered any
relevant publications in PubMed or Google Scholar. The PubMed search for keywords:
“time trends” and “marijuana” or “cannabis” produced 28 citations, of which 24 were
published since 2000. Twenty studies were excluded because they reported only non-US
data (n=10), lacked time trend information (n=1), or focused mainly on other outcomes, e.g.,
cigarettes, suicide, schizophrenia (n=9). This left 4 articles, 3 of which were already known
(4, 27, 66) and one article that was included (67).

Overall trends

Cannabis use (Table 2A).: In NSDUH surveys from 2002 to 2014 (1, 4, 6), overall past-
year use increased significantly, from 10.4% to 13.3%, as did several other indicators of use:
past-year daily/near daily use; mean number of days used; and past-month use and daily/
near daily use. Several reports showed that these increases began in 2007 (1, 4). In NIAAA
surveys, between 1991-1992 (NLAES) and 2001-2002 (NESARC), the prevalence of past-
year use did not change significantly, remaining at ~4% (25). However, between 2001-2002
and 2012-2013 (NESARC-I11), the prevalence of cannabis use more than doubled, to 9.5%,
a significant increase (2). The NAS surveys showed that past-year use decreased
significantly from 1984-2000 (68), and then nearly doubled, from 6.7% (2004-2005) to
12.9% (2014-2015) (5).

Cannabis Use Disorder (Table 2A).: In NSDUH surveys, the prevalence of cannabis use
disorder did not change significantly, remaining approximately 1.5% across all years (1, 3).
In contrast, in NIAAA surveys, the prevalence of past-year cannabis use disorder increased
significantly from 1991-1992 to 2001-2002 (from 1.2% to 1.5%) (25), and then further
increased to 2.9% by 2012-2013 (2).

Given these inconsistent results in the major US adult national surveys, additional
information on national trends in cannabis use disorder was compiled from various patient
sources of large-scale electronic medical record data. In these datasets, cannabis use disorder
was defined using the International Classification of Diseases, Ninth Revision, Clinical
Modification (69). These studies indicated that the prevalence of cannabis use disorders
increased over time, including between 2002 and 2009 in Veterans Health Administration
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patients (70); in gastroenterology patients from 1986 to 2013 (71); in national hospital
inpatients from 2002 to 2011 (72); and in inpatients from individual states between 1997 and
2014 (73). Additionally, cannabis or its metabolites increased in drivers in fatal accidents
(1999 to 2010) (11) and in pilots in fatal crashes (since 2000) (74). Taken together, these
studies suggest that cannabis use disorder and other serious consequences of use are
increasing nationally, consistent with the results from the NIAAA surveys showing increases
in cannabis use disorder prevalence between 2001-2002 and 2012-2013 (26, 27, 75).

By sociodemographic group

Cannabis use (Table 2B).: Data from the 1991-1992 and 2001-2002 NIAAA surveys
showed scattered increases in past-year prevalence of cannabis use in a few subgroups (i.e.,
those aged 18-29 and 45-64), but little evidence of change in other sociodemographic
subgroups (25). In contrast, the more recent data from the 2001-2002 and 2012-2013
NIAAA surveys, the NSDUH surveys, and in NAS surveys all showed significant increases
in cannabis use across sociodemographic subgroups.

Gender.: The prevalence of use increased in men and in women (2, 4, 5) (significantly for
both genders in NIAAA and NSDUH surveys (2, 4), and significantly in women and
descriptively in men in NAS data (5)). The single study that tested if rates of change differed
by gender used NSDUH data (4). In this study, men had a significantly greater rate of
change, a difference that began in 2007 (4).

Age.: The prevalence of use increased significantly in all age groups (2, 6, 76), including
young adults (defined as age 18-29 (2) or 18-25 (6, 76)), those of middle age (defined
variously); and older adults (age =65) (2, 6, 76). In the only study testing if rates of change
differed by age, those aged 18-25, 26-34, 35-49, and 50-64 years did not differ, while the
rate of change was significantly lower in those aged =65 (76).

Race/ethnicity.: Cannabis use increased significantly in all race/ethnicity groups (2) but
these groups were not tested to determine if their rates of change differed.

Socioeconomic status.: The prevalence of use increased significantly in all income groups
(2, 4) and all education groups (2, 6).

Marital status.: The prevalence of use increased significantly across groups defined by
marital status, including those who were married, never married, or previously married (2).

Location.: The prevalence of use increased in all US geographic regions (2), and in urban
and rural areas (2).

Cannabis Use Disorder (Table 2B).

Gender.: In the NIAAA surveys, the prevalence of cannabis use disorder increased
significantly in women from 1991-1992 to 2001-2002 (25), and in men and women from
2001-2002 to 2012-2013 (2).
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Age.: In the NIAAA surveys, the prevalence of cannabis use disorder increased significantly
in ages 18-29, 30-44, 45-64, and 265 from 2001-2002 to 2012-2013 (2). In NSDUH
surveys from 2002-2014, cannabis use disorder prevalence decreased in those age 18-25,
with no change in those =26 (6).

Race/ethnicity.: In the NIAAA surveys, the prevalence of cannabis use disorder increased
significantly in Blacks and Hispanics from 1991-1992 to 2001-2002 (25), and in Whites,
Blacks, Hispanics, and Asians from 2001-2002 to 2012-2013 (2), while in the NSDUH
surveys, cannabis use disorder prevalence did not change significantly in any race/ethnicity
group (77).

Socioeconomic status.: In the 2001-2002 and 2012-2013 NIAAA surveys, the prevalence

of cannabis use disorder increased significantly in all income groups ($0-$19,999; $20,000-
$34,999; $35,000-$69,999; >$70,000) and in those with less than high school; high school;
and some college or more (2).

Marital status.: In the 2001-2002 and 2012-2013 NIAAA surveys, the prevalence of
cannabis use disorder increased significantly in those who were married, never married, or
previously married (2).

Location.: In the 2001-2002 and 2012-2013 NIAAA surveys, the prevalence of cannabis
use disorder increased in all geographic areas and in urban and rural regions (2).

Trends in cannabis use in specific populations using NSDUH data

Pregnant women.: Data from 2002 to 2014 indicated that while the overall prevalence of
past-month cannabis use was lower in pregnant than non-pregnant women aged 18-44,
pregnhant and non-pregnant women had similar rates of increase (78). Of note, use was
consistently higher across the years among pregnant women aged 18-25 than in other
pregnant women (78). These findings are consistent with national data on hospitalized
pregnhant women aged 15-44 from 1993 to 2014 showing that during these years, the
prevalence of ICD-9-CM cannabis use disorder increased significantly, overall and within all
age and race/ethnicity subgroups (66).

Older individuals.: From 2002 to 2014, significant increases in cannabis use occurred
among older adults (age =50), including among men and women, in those age 50-64 and
=65, in Whites, lower income groups, all education groups, and in those who are currently
married and divorced/separated. However, no significant changes occurred in older Blacks,
Hispanics, higher income groups, and widowed or never married participants (79, 80).

Disabled individuals.: In data from 2002 to 2010, participants of working age (age 18-64)
who reported work disabilities or being Medicare-eligible (indicating disability) were
compared to other participants on their prevalence of past-month cannabis use (67). In 2002,
the rate of past-month cannabis use in these two groups was nearly identical. However, by
2010, the two groups had diverged significantly, with only a slight, non-significant increase
in the non-disabled group, in contrast to significant increases in those who were disabled.
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New results testing differences between adult subgroups: the 2001-2002 and
2012-2013 NIAAA surveys—Table 3 shows the results of tests of differences in change
in prevalence of cannabis use and cannabis use disorder by sociodemographic subgroups.
Differences in trends between groups are noted below if tests were significant (p<0.05).

Cannabis use.

Gender.: The prevalence of use increased significantly more in men than in women.

Age.: The prevalence of use increased more in young adults age 18-29 than in all older age
groups (age 30-34, 35-44, and >45).

Race/ethnicity.: Compared to whites, the prevalence of use increased more in blacks, but not
in Hispanics.

Socioeconomic status.: The prevalence of use increased more in participants at the lowest
income level ($0-$19,999), compared to those at all higher incomes ($20,000-$34,999,
$35,000-$69,999, and =$70,000). The prevalence of use increased significantly more in
adults with only high school education than in those who had at least some college
education.

Marital status.: Compared to those who were currently married, the prevalence of use
increased significantly more in those who were never or previously married.

Location.: With those in the Northeast as the reference group, the prevalence of cannabis
use was significantly less among those living in the South. The prevalence of use increased
significantly more among those in urban areas than those in rural areas.

Cannabis use disorder.

Gender.: Men had significantly greater increases in the prevalence of cannabis use disorder
than women.

Age.: Significantly greater increases in the prevalence of cannabis use disorder were found
in adults age 18-29 than in those age 35-44 and >45.

Race/ethnicity.: Blacks had significantly greater increases in the prevalence of cannabis use
disorder than Whites.

Socioeconomic status.: The prevalence of cannabis use disorder increased significantly
more in participants at the lowest income at the lowest income level ($0-$19,999), than in
those at higher income levels ($20,000-$34,999, $35,000-$69,999, and =$70,000).

Marital status.: Significantly greater increases in prevalence of cannabis use disorder were
found among those who were never married compared to those who were currently married.

Location.: Significantly greater increases in the prevalence of cannabis use disorder were
found among those in urban areas than in rural areas.
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Adolescents
Overall trends

Cannabis use (Table 4).: Overall, adolescent time-trend data since 2002 showed either no
change or decreases in the prevalence of adolescent cannabis use. In NSDUH data from
2002 to 2014, past-year use decreased significantly overall between 2002 to 2014 (81, 82),
e.g., from 15.8% to 13.1% (82). Within this overall trend, decreases were significant
between 2002 and 2007 (76, 82). Descriptively, data from the MTF surveys show little
change between 2005 and 2016 in the prevalence of past-year cannabis use among 8%, 10th
and 12! graders (83). YRBS surveys indicated a significant overall decrease in youth
prevalence of current (past 30 days) cannabis use, repeated use and frequent use between
1999 and 2013, with prevalence lowest in 2007 (consistent with NSDUH finding) and
descriptively, slight subsequent increases (84).

Cannabis use disorder (Table 4).: Only NSDUH surveys assessed cannabis use disorder in
adolescents. From 2002 to 2014, the prevalence of cannabis use disorder in NSDUH
participants age 12-17 decreased significantly (81, 82), from 4.3% in 2002 to 2.3% in 2014.
The years in which significant decreases occurred were 2002-2007 and 2010-2014 (82).

By sociodemographic groups—To put time trends in cannabis use in historical
perspective, we note that greater prevalence of cannabis use and cannabis use disorder is
generally found in older adolescents (81, 85, 86), boys (81, 84, 87-89), and in Hispanic and
White adolescents (87, 88, 90).

Cannabis use.

Age or grade.: In NSDUH surveys, when adolescents age 12-14 and 15-17 were examined
separately, past-year use decreased significantly from 2002 to 2013 in both age groups (81,
85), with most of the decrease occurring between 2002-2007, and stabilization or
fluctuation subsequently. In the one study that tested for differential trends by age, no
significant differences occurred (81). In the MTF surveys, decreases occurred in 8t, 10t
and 12t graders until 2007-2008. After this, descriptively, use stabilized in 8! graders,
fluctuated in 10t graders, and increased in 12t graders (86).

Gender.: YRBS surveys showed significant overall decreases from 1999 to 2013 in both
boys and girls, but a significant change in trend direction occurred in both groups (84).
Although differential rates of change were not tested by gender, descriptively, boys were
noted as decreasing more than girls, resulting in near-convergence in gender rates of
prevalence of use by 2013.

Race/ethnicity.: Overall decreases from 1999 to 2013 were found in YRBS data within the
subgroups of white, black, and Hispanic teens (84). Descriptively, all three groups decreased
until the mid-2000s and White teens changed little subsequently. However, a significant
change in trend direction emerged after the mid-2000s in black and Hispanic teens, who
began to increase after that point (84). In the MTF surveys, descriptively, prevalence of
cannabis use among white 12t-graders changed little between 2000 and 2010, but increased
among black 12t graders (89). Examining the later years (2006 to 2015) of MTF data more
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closely, significantly different race/ethnicity trends arose by grade (91). In 8! graders, past-
month cannabis use did not change significantly in any racial/ethnic group. In 10t graders, a
significant increase occurred in blacks in a trend that differed significantly from whites. In
12t graders, significant increases were observed for blacks and Hispanics, which differed
significantly from whites, who changed little over these years (91). These results are
consistent with YRBS data (84) in showing increases in non-White adolescents from the
mid-2000s.

Cannabis use disorder.: In NSDUH data from 2002 to 2013, cannabis use disorder
decreased significantly in those age 12-14 and 15-17; in boys and girls; and in white teens.
In the one study that tested for differential trends between demographic groups, changes in
rates did not differ significantly by age, gender, or race/ethnicity (81).

Discussion

Overall, the prevalence of adult cannabis use increased in recent years across all US national
studies, particularly since 2007. Increases were observed among all sociodemographic
subgroups (men, women, all ages, Whites, Blacks, Hispanics, all incomes, all education
levels, married, unmarried, those in urban and rural areas, all regions) and in special
populations (pregnant women, older individuals, those with disabilities). The consistency of
the findings on adult increases suggests that the observed trends were quite robust, despite
the many methodological differences between surveys and the exact time periods covered by
each. While many people can use cannabis use without harm, cannabis use places
individuals at risk for various adverse health consequences (e.g., vehicle crashes due to
intoxicated driving, cannabis withdrawal, and cannabis use disorder). Thus, cannabis use is a
health behavior that is important to study, just as alcohol consumption is a widely-studied
health behavior even though not all persons who drink alcohol have drinking problems. Less
national data are available on overall time trends in adult prevalence of cannabis use
disorder. The NIAAA surveys showed significant increases in the prevalence of adult
cannabis use disorder between 2001-2002 and 2012-2013, but the NSDUH surveys did not
show such an increase during these years. Additional large-scale national data sources based
on the electronic medical records of patient populations consistently showed increases in the
prevalence of cannabis use disorder since the early 2000s, (e.g., in Veterans Administration
patients and using discharge diagnoses of hospitalized inpatients). The consistency of these
sources of information with the increases found in the NIAAA surveys. suggested that the
findings on increases in the prevalence of adult were real, and should be considered in
addressing their possible policy and clinical implications.

The increases in adult prevalence of cannabis use and cannabis use disorder have humerous
possible explanations. Since the early 2000s, Americans have become increasingly likely to
see cannabis use as harmless (1, 6, 92), and perceptions of low harm have long been
accompanied by greater rates of use (93). Thus, changing perceptions of cannabis are likely
to have led to higher rates of use, putting more users at risk for cannabis-related problems,
including cannabis use disorder. Another possible explanation is the changing legal
landscape around cannabis use. In 1996, California was the first state to legalize cannabis
use for medical purposes (medical marijuana laws, or MML); as of this writing, 33 states
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have passed MML. In 2012, Colorado and Washington State were the first states to legalize
cannabis use for recreational purposes (recreational marijuana laws, or RML); as of this
writing, 10 states have passed RML. By making cannabis more available and seem more
acceptable, these laws may also have encouraged greater use, leading to greater
consequences (such as cannabis use disorder). A cross-sectional study (94) of the NESARC
showed that rates of adult cannabis use and cannabis use disorder were higher in MML
states, and three multi-level modeling studies of MML effects on adults using NSDUH and
NIAAA survey data indicated that MML lead to greater rates of adult cannabis use (46, 95,
96), while the two of these that also examined cannabis use disorder showed that MML also
led to higher rates of cannabis use disorder (46, 96). While RML are likely to have stronger
effects than MML due to commercialization, further increasing in availability, and direct
efforts to improve acceptability and desirability through advertising and other forms of
marketing, data are not yet available to analyze the effects of RML. Additional studies of the
effects of MML and RML are needed, including studies of whether the effects of these laws
differ between population subgroups (e.g., by gender or race/ethnicity) or in populations
whose characteristics (e.g., a high prevalence of pain or psychiatric disorders) place them at
greater risk for cannabis use and adverse health consequences. At the same time, increases in
adult use should not be viewed in isolation from trends in rates of other substance use. The
increases in adult cannabis use reviewed above are consistent with increases in adult use of
other substances, including binge drinking (63), cocaine (97), non-medical use of opioids
(98), and heroin (62). Consistent trends across these substances suggest that larger social
forces are operating, which should be identified to facilitate effective prevention and
intervention efforts.

Age differences in trends were marked when adolescents were compared to adults. In
contrast to the findings on adults, the overall prevalence of adolescent cannabis use tended to
decrease, although results were less consistent than those for adults, with periods of stability
or fluctuation occurring as well. Less information was available on cannabis use disorder,
but the decreases in adolescent cannabis use disorder seen in NSDUH data were consistent
with the decreases in rates of cannabis use. Unlike the findings for adults, an extensive body
of research shows that MML are unrelated to increases in adolescent cannabis use (28).
Tests or descriptive results on age group differences in trends within adults or adolescents
did not prove strong or consistent, indicating that the major difference in trends by age was
between teens and adults. The evidence on overall declines in the prevalence of adolescent
use is consistent with declines for other substances, including alcohol (99), cocaine,
amphetamines, tranquillizers (100), heroin (101), non-medical use of prescription opioids
(102), and in conduct problems (103). However, these changes have been accompanied by
increases in adolescent mental health problems, including suicidal ideation (104) and suicide
(105). Explaining such findings and the disjuncture between adolescent substance and
mental health problems has become a priority in adolescent health research and an important
direction for future studies.

Time trends differed by gender, with different patterns in adults and adolescents. In adults,

published tests and our new analyses showed that men had greater increases in cannabis use
and cannabis use disorders than women. The reasons for the greater increases in men are not
known, although a conjoint examination of income and gender found that gender differences
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were significantly sharper in participants of low income (4). Because these differences
appeared to coincide with the financial recession of 2007, economic forces may have had a
stronger impact on men, who are traditionally greater users of substances than women. In
contrast, descriptive results for adolescents suggested greater decreases in boys than in girls,
resulting in near-convergence of rates of cannabis use. The reasons for these changes by
gender in teens is not known. One possible factor is increased time spent using social media
or games on electronic devices such as cellphones (106). If adolescents, especially
adolescent boys, are spending more time at home on activities involving electronic devices,
then they are less likely to be spending face-to-face time with peers in situations where
substances such as cannabis are available and typically used as part of group activities. This
is one possible direction for future research investigation.

Race/ethnic group analyses, when done, suggest that both adult and adolescent blacks are
increasing their use of cannabis use, and that this is changing the historical pattern of greater
rates of use in whites than in blacks. Our new analyses also show a similar significantly
greater rate of increase in cannabis use disorder among blacks compared to whites,
consistent with the patterns in cannabis use. The reasons for the increases in blacks are
currently unclear. Explanations offered include the increasing popularity of blunts (rolling
marijuana within a cigar shell and smoking it) among adolescents (84). Broader
socioecological explanations encompass social change linked to race in the U.S. coupled
with a widespread recession that was worse economically for blacks than for whites, and
political unrest due to high-profile aggressive policing tactics (91). All of these factors could
differentially increase perceived stress, discrimination, and other vulnerabilities to substance
use among black adolescents and adults compared to others (91). This is also an important
topic for future research studies, especially given potential exacerbation in these stressors in
the last few years.

Study limitations are noted. The three sets of adult surveys used questions about cannabis
use that differed slightly. NSDUH asked about any marijuana use without specifying non-
medical use, only adding an additional question about medical use in 2013. The NAS
surveys had similar questions, adding an additional question on non-medical use only in
2015. In contrast, the NIAAA surveys asked about illicit marijuana use within a module on
illicit drugs, all of which were defined to participants as use without a prescription or other
than prescribed, e.g., to get high (44, 45). The NIAAA surveys added a question on medical
marijuana use in the 2012-2013 NESARC-I1II. Thus, the intent of the NIAAA survey
questions on cannabis use as non-medical would have been clear to participants even after
legalization for medical use in an increasing number of states. While this could potentially
overestimate recreational cannabis use in more recent NSDUH and NAS surveys, studies
show that a very small proportion of users used cannabis exclusively for medical purposes
(96, 107, 108), so estimates are unlikely to be inaccurate. However, future surveys should
carefully define medical and non-medical use to participants when the intent is to determine
cannabis use for non-medical purposes. In addition, study modalities and locations of data
collection varied. In adolescents, the MTF and YRBS surveys were conducted in schools,
while NSDUH was conducted in homes. In adults, the NIAAA surveys were interviewer-
administered, while the NSDUH surveys were self-administered on a computer in homes,
and the NAS surveys shifted from home to telephone administration in 2000. The impact of
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these differences between surveys on their results is difficult to quantify. Further, many
studies either described but did not test subgroup differences in rates of change of cannabis
use or cannabis use disorder, or described subgroup by subgroup differences (e.g., race by
gender) without testing overall differences between the main subgroups. Especially for
continued research on trends by gender and race, tests of differences between the main
subgroups are important for a clear understanding of the overall trends and how they differ
by important characteristics. Further, no studies (aside from our new analyses) formally
tested whether trends differed by income, education, region, or urbanicity. Replications of
these differences are warranted.

Cannabis use and cannabis use disorders have recently increased in adults across all
sociodemographic groups. While stable rates or decreases were seen in adolescents,
evidence suggests recent increases in specific groups (e.g., non-Whites) which demand
attention. As marketing increases after passage of recreational marijuana laws and as
attitudes towards cannabis continue to become more positive, further increases in use may be
seen in adults and in minority youth. Policy makers will need to address the need for
prevention in passing legislation, and in increasing treatment services to meet an increasing
need. Some public education may prove useful as well. Such educational efforts should
avoid the exaggerated scare tactics such as those of the mid-20™ century, but instead provide
a balanced picture that informs the public about potential pros and cons of cannabis use.
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Table 2A.

Adult studies with statistical tests of trends in cannabis use and cannabis use disorder (CUD), overall.

1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny
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Data .
Reference source Ages  Years Change over time
Compton 2004 NIAAA =18 1991-1992 Past year use: no significant change
(25) surveys (NLAES) Past year CUD: significant increase
2001-2002
(NESARC)
Hasin 2015 (2) NIAAA 218  2001-2002 Past year use: significant increase
surveys (NESARC) Past year CUD: significant increase
2012-2013
(NESARC-111)
Azofeifa 2016 (6) NSDUH =18 2002-2014 Past month use. significant increase; descriptively, increased after 2007
Past month daily/near daily use: significant increase; descriptively,
increased after 2007
Past year use: significant increase; descriptively, increased after 2007
Past year daily/near daily use: significant increase; descriptively, increased
after 2007
Compton 2016 (1) NSDUH >18 2002-2014 Past year use: significant increase 2002 to 2014; no significant change
2002 to 2007; significant increase 2007 to 2014
Past year daily/near daily use: significant increase 2002 to 2014; no
significant change 2002 to 2007; significant increase 2007 to 2014
Past year mean number of days used. significant increase 2002 to 2014; no
significant change 2002 to 2007; significant increase 2007 to 2014
Past year CUD: no significant change
Grucza 2016 (3) NSDUH 218  2002-2013 Past year use. significant increase
Past year CUD: no significant change
Carliner 2017 (4) NSDUH 218 2002-2014 Past year use. significant increase 2002 to 2014; no significant change
2002 to 2007; significant increase 2007 to 2014
Kerr 2007 (68) NAS =18 1984-2000 Past year use: significant decrease
Kerr 2018 (5) NAS =18 1984-2015 Past year use: significant increase; descriptively, increased after 2004—2005
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Adult studies with statistical tests of trends in cannabis use and cannabis use disorder (CUD) by demographic

groups

Characteristic

Trends over time within subgroups

Tests of whether
time trends

sDo?Jt?ce Ages  Years differed between
demographic
subgroups
Gender
Compton 2004 NIAAA 218 1991-1992 Men. Past year use: no significant change Not tested
(25) surveys (NLAES) Past-year CUD: no significant change
2001-2002 Women. Past year use: no significant change
(NESARC) Past-year CUD:. significant increase
Hasin 2015 (2) NIAAA =18 2001-2002 Men. Past year use: significant increase Not tested
surveys (NESARC) Past-year CUD: significant increase
2012-2013 Women. Past year use: significant increase
(NESARC-III) Past-year CUD: significant increase
Carliner 2017 (4) NSDUH =18 2002-2014 Men. Past year use: significant increase overall 2002 Significantly
to 2014; no significant change 2002 to 2007; greater increase in
significant increase 2007 to 2014 men than in
Women. Past year use: significant increase overall women from 2002
2002 to 2014; significant decrease 2002 to 2007; to 2014 and 2007
significant increase 2007 to 2014 to 2014. From
2007 to 2014, the
greater increases in
men as compared
to women were
observed in income
levels 0-$19,999
and $20,000-
$49,999.
Kerr 2007 (68) NAS =18 1984-2000 Men. Past year use. significant decrease Not tested
Women. Past year use: no significant change
Kerr 2018 (5) NAS =18 1984-2015 Men. Past year use: no significant change Not tested
Women. Past year use: significant increase
(descriptively, increased after 2004—2005)
Age
Compton 2004 NIAAA =18 1991-1992 18-29. Past year use: significant increase Not tested
(25) surveys (NLAES) 2001~ Past year CUD:. significant increase
2002 (NESARC) 30-44. Past year use. no significant change
Past year CUD:. no significant change
45-64. Past year use: significant increase
Past year CUD:. significant increase
265. Past year use. no significant change
Past year CUD: no significant change
Hasin 2015 (2) NIAAA 218 2001-2002 18-29. Past year use: significant increase Not tested
surveys (NESARC) 2012—  Past-year CUD: significant increase
2013 (NESARC- 30-44. Past year use. significant increase
1) Past-year CUD: significant increase
45-64. Past year use: significant increase
Past year CUD: significant increase
265. Past year use:. significant increase
Past year CUD: no significant change
Azofeifa 2016 (6) NSDUH 218 2002-2014 18-25. Past month use: significant increase Not tested

Past month daily/near daily use: significant increase
Past year use: significant increase

Past year daily/near daily use: significant increase
Past year CUD: significant decrease

226 Past month use. significant increase

Past month daily/near daily use: significant increase
Past year use: significant increase

Past year daily/near daily use: significant increase
Past year CUD: no significant change
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Characteristic

Data
source

Ages

Years

Trends over time within subgroups

Tests of whether
time trends
differed between
demographic
subgroups

26-34. Past month use: significant increase
35-44. Past month use: significant increase
45-54. Past month use. significant increase
55-64. Past month use. significant increase
>65. Past month use. significant increase

Mauro 2018 (76)

NSDUH

>18

2002-2014
(examined overall,
and by 2002-
2007, 2007-2014)

18-25. Past year daily use: significant increase overall
2002 to 2014, significant increase 2007 to 2014
26-34. Past year daily use: significant increase overall
2002 to 2014; significant increase 2007 to 2014
35-49. Past year daily use: significant increase overall
2002 to 2014; significant increase 2007 to 2014
50-64. Past year daily use: significant increase overall
2002 to 2014; significant increase 2007 to 2014
265. Past year daily use. no significant change overall
2002 to 2014; significant increase 2007 to 2014

No significant
differences in the
increases from
2007 to 2014
between ages 18—
25, 26-34, 35-49,
and 50-64
Significantly lower
increase from 2007
to 2014 for ages
>65 as compared to
18-25 and 26-34

Race/ethnicity

Compton 2004
(25)

NIAAA
surveys

1991
1992(NLAES)
2001-2002
(NESARC)

White. Past year use: No significant change
Past year CUD:. No significant change

Black. Past year use. No significant change
Past year CUD: significant increase

Hispanic. Past year use: No significant change
Past year CUD: significant increase

Not tested

Hasin 2015 (2)

NIAAA
surveys

2001-2002
(NESARC)
2012-2013
(NESARC-1I1)

White. Past year use: significant increase

Past year CUD:. significant increase

Black. Past year use: significant increase

Past year CUD: significant increase

Hispanic. Past year use: significant increase

Past year CUD: significant increase

Asian. Past year use: significant increase

Past year CUD:. significant increase

Native American. Past year use: significant increase
Past year CUD:. no significant change

Not tested

Wu 2016 (77)

NSDUH

218

2005-2013

White. Past year CUD: no significant change
Black. Past year CUD: no significant change
Hispanic. Past year CUD: no significant change
Asian. Past year CUD: no significant change
Native American. Past year CUD: no significant
change

Native Hawaiian/Pacific Islander. Past year CUD:.
no significant change

Mixed race. Past year CUD: no significant change

Not tested

Income

Hasin 2015 (2)

NIAAA
surveys

2001-2002
(NESARC)
2012-2013
(NESARC-111)

0-$19,999. Past year use: significant increase

Past year CUD: significant increase
$20,000-$34,999. Past year use: significant increase
Past year CUD: significant increase
$35,000-$69,999. Past year use: significant increase
Past year CUD: significant increase

$70,000+. Past year use: significant increase

Past year CUD: significant increase

Not tested

Carliner 2017 (4)

NSDUH

218

2007-2014

0-$19,999. Past year use. significant increases in men,
women

Past year daily use: significant increases in men,
women

$20,000-$49,999. Past year use: significant increases
in men, women

Past year daily use: significant increases in men,
women

$50,000-$74,999. Past year use. significant increases
in men, women
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Characteristic

Tests of whether
time trends

Trends over time within subgroups

sDo?Jt?ce Ages  Years differed between
demographic
subgroups
Past year daily use: significant increases in men,
women
$75,000+. Past year use. significant increases in men,
women
Past year daily use: significant increases in men,
women
Education
Hasin 2015 (2) NIAAA =18 2001-2002 Less than high school. Past year use: significant Not tested
surveys (NESARC) increase
2012-2013 Past year CUD: significant increase
(NESARC-I1I) Completed high school. Past year use: significant

increase

Past year CUD: significant increase

Some college or more. Past year use. significant
increase

Past year CUD: significant increase

Azofeifa 2016 (6) NSDUH =18 2002-2014

Less than high school. Past month use: significant Not tested
increase

High school graduate. Past month use: significant

increase

Some college. Past month use: significant increase

College graduate. Past month use: significant

increase
Marital status
Hasin 2015 (2) NIAAA =18 2001-2002 Married/cohabiting. Past year use: significant Not tested
surveys (NESARC) increase
2012-2013 Past year CUD: significant increase
(NESARC-III) Previously married (widowed/separated/divorced).
Past year use: significant increase
Past year CUD: significant increase
Never married. Past year use: significant increase
Past year CUD: significant increase
Region
Hasin 2015 (2) NIAAA 218 2001-2002 Northeast. Past year use: significant increase Not tested
surveys (NESARC) Past year CUD: significant increase
2012-2013 South. Past year use. significant increase
(NESARC-I1I) Past year CUD: significant increase
West. Past year use: significant increase
Past year CUD: significant increase
Midwest. Past year use: significant increase
Past year CUD: significant increase
Urbanicity
Hasin 2015 (2) NIAAA 218 2001-2002 Urban. Past year use: significant increase Not tested
surveys (NESARC) Past year CUD: significant increase
2012-2013 Rural. Past year use. significant increase
(NESARC-III) Past year CUD: significant increase

Special groups

Pregnant women

Brown 2017 (78) NSDUH 18-44  2002-2014

Pregnant women. Past month use: significant No significant
increase difference in the
Past year use. significant increase increases in
Non-pregnant women. Past month use. significant pregnant and non-

increase pregnant women
Past year use: significant increase

Older individuals
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Characteristic

Trends over time within subgroups

Tests of whether
time trends

sDo?Jt?ce Ages  Years differed between
demographic
subgroups

Han 2017 (79) NSDUH =50 2006-2013 Overall. Past year use. significant increase Tested for
By gender. Past year use: significant increases in differential trends
men, women by gender and age
By age. Past year use. significant increases in ages and found no
50-64, =65 significant
By race/ethnicity. Past year use: significant increase differences
in White; no significant change in Black, Hispanic,
Other
By income. Past year use: significant increase in $0-
$19,999, $20,000-$49,999; no significant change in
$50,000-$74,999, $75,000+
By education. Past year use: significant increase in
less than high school, high school, some college,
college graduate
By marital status. Past year use: significant increase
in married, divorced/separated; no significant change
in widowed, never married

Salas-Wright NSDUH =50 2002-2014 Adges 50-64. Past year use: significant increase Not tested

2017 (80) (descriptively, increase from 2008)
Adges =65. Past year use. significant increase
(descriptively, increase from 2007)

Disabled adults of working age

Glazier 2013 (67) NSDUH 18-64 2002-2010 Disabled adults. Past month use. significant increase  Significantly

Non-disabled adults. Past month use: significant
increase

greater increase in
disabled adults
than non-disabled
adults

NSDUH = National Survey on Drug Use and Health; NIAAA = National Institute on Alcohol Abuse and Alcoholism; NLAES= National
Longitudinal Alcohol Epidemiologic Survey; NESARC = National Epidemiologic Survey on Alcohol and Related Conditions; NAS = National
Alcohol Survey; CUD = DSM-IV Cannabis use disorder (dependence or abuse)

aSampIe n for 18+ not provided in manuscript
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Table 4A.

Adolescent studies with statistical tests of trends in cannabis use and cannabis use disorder (CUD), overall

Reference Source Ages Years Change over time
Johnson 2015 YRBS gth-1oth  1999-2013  Past month use: significant decrease overall 1999 to 2013, with a significant change
(84) in trend direction; descriptively, decrease 1999 to 2007, followed by an increase

Past month frequent use: significant decrease overall 1999 to 2013, with a significant
change in trend direction; decrease 1999 to 2007 followed by an increase

CDC 2016 (102) YRBS gth-12th  1991-2015

Past month use. no significant change overall 1991 to 2015; significant increase 1991
to 1995; significant decrease 1995 to 2015

Grucza 2016 (81) NSDUH 12-17  2002-2013

Past year use: significant decrease
Past year CUD: significant decrease

Han 2017 (82) NSDUH 12-17  2002-2014

Past year use: significant decrease overall 2002 to 2014; significant decrease 2002 to
2007; no significant change 2007 to 2014

Past year CUD: significant decrease overall 2002 to 2014; significant decrease 2002
to 2007; significant increase 2007 to 2010; significant decrease 2010 to 2014

Mauro 2018 (76) NSDUH  12-17  2002-2014

Past year daily use: no significant change overall 2002 to 2014; significant decrease
2002 to 2007; no significant change 2007 to 2014

MTF = Monitoring the Future; NSDUH = National Survey on Drug Use and Health; YRBS = Youth Risk Behavior Survey
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Adolescent studies with statistical tests of trends in cannabis use and cannabis use disorder (CUD), by
demographic groups

Tests of whether time trends

Characteristic sDoa:Jt?ce Ages Years Trends over time within subgroups differed between
demographic subgroups
Age
Salas-Wright NSDUH 12-17 2002- Ages 12-14. Past year use. significant decrease Not tested
2015 (85) 2013 Age 12. Past year use: no significant change
Adge 13. Past year use: no significant change
Adge 14. Past year use: significant decrease
Adges 15-17. Past year use: significant decrease
Aqge 15. Past year use: significant decrease
Adge 16. Past year use: significant decrease
Adge 17. Past year use: no significant change
Grucza 2016 (81) NSDUH  12-17 2002-  Adges 12-14. Past year use. significant decrease Past year use. No significant
2013 Past year CUD: significant decrease difference in the decrease in
Adqges 15-17. Past year use. significant decrease ages 12-14 and ages 15-17
Past year CUD: significant decrease Past year CUD: No significant
difference in the decrease in
ages 12-14 and ages 15-17
Gender
Johnson 2015 YRBS gth_1pth 1999- Boys. Past month use: significant decrease overall Did not test if rates of change
(84) 2013 1999 to 2013, with a significant change in trend differed by gender overall, but
direction; descriptively, decrease until 2007 then tested the difference in
increase prevalence between boys and
Girls. Past month use: significant decrease overall girls each year, showing
1999 to 2013, with a significant change in trend convergence (smaller
direction; descriptively, decrease until 2005 then differences) over time.
increase
Grucza 2016 (81) NSDUH 12-17 2002- Boys. Past year CUD: significant decrease Past year CUD: No significant
2013 Girls. Past year CUD: significant decrease difference in the decrease in
boys and girls
Race/ethnicity
Keyes 2017 (91)  MTF gth 10t 2006—  White. Past month use: no significant change in 8 Past month use:
12th 2015 grade, 10" grade, 12t grade Significantly greater increase in
Black. Past month use: no significant change in 8 t'/:/eh%'“k gro}‘Pltgtah” th‘a
grade; significant increases 10t grade, 12t grade vhite group In 107 grade
Hispanic. Past month use: no significant change in Significantly greater increases
8t grade, 10t grade; significant increase in 12t in the Black, Hispanic, and
grade Mul_tl-ramal group: than the
Multi-racial. Past month use: no significant change  White group in 12 grade
in 8t grade, 10t grade; significant increase in 12t
grade
Asian. Past month use: no significant change in 8t
grade, 10™ grade; significant increase in 121" grade
Johnson 2015 YRBS gth_1pth 1999-  White. Past month use: significant decrease Did not test if rates of change
(84) 2013 Black. Past month use: significant decrease overall differed by race/ethnicity, but

1999 to 2013, with a significant change in trend
direction; descriptively, decrease until 2005 then
increase

Hispanic. Past month use: significant decrease
overall 1999 to 2013, with a significant change in
trend direction; descriptively, decrease until 2007
then increase

Asians. Past month use: significant decrease overall
1999 to 2013, with a significant change in trend
direction; descriptively, decrease until 2009 then
increase

Multi-racial. Past month use: significant decrease
overall 1999 to 2013, with a significant change in

Am J Drug Alcohol Abuse. Author manuscript; available in PMC 2020 March 14.
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prevalence between boys and
girls each year in each race/
ethnicity group, showing
complete convergence (no
differences) by 2013 for Black
Hispanic, Asian, Multi-racial
groups.
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Tests of whether time trends

Characteristic sDoa:Jt?ce Ages Years Trends over time within subgroups differed between
demographic subgroups
trend direction; descriptively, decrease until 2005
then increase
Grucza 2016 (81) NSDUH 12-17 2002- White. Past year CUD: significant decrease Past year CUD: No significant
2013 Black. Past year CUD: no significant change differences in the decreases in
Hispanic. Past year CUD. no significant change White, Black, Hispanic,
Other. Past year CUD: significant decrease Other

MTF = Monitoring the Future; NSDUH = National Survey on Drug Use and Health; YRBS = Youth Risk Behavior Survey
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