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ABSTRACT: Marijuana initiation during adolescence, and early adolescence in particular, is associated with adverse health consequences. Our
study used 2005-2014 data from the annual, cross-sectional National Survey on Drug Use and Health to study the prevalence and correlates of
marijuana initiation, use, and marijuana use disorder (MUD; abuse or dependence) among 12- to 14-year olds living in civilian US households
(n=84954). Examined correlates included age, sex, race/ethnicity, poverty status, metropolitan status, year of survey, depression, tobacco use,
alcohol use, and fighting at school. Sex differences in the correlates of lifetime use and past year marijuana initiation were tested via interaction.
Lifetime prevalence of marijuana use was 5.5%; 3.2% reported past year initiation. About 1 in 6 (16.8%) past year initiates progressed to MUD
within 12months of first use. Although men had higher prevalence of lifetime use than women, past year initiation did not differ by sex. On
examining the sex*race/ethnicity interaction effects, findings determined that non-Hispanic black and Hispanic men had higher prevalence
estimates of ever using marijuana and incidence of past year initiation as compared with non-Hispanic white men; these race/ethnicity
differences were not found among women. Identifying correlates of initiation and progression to MUD among young adolescents is critical to

improve prevention and treatment program targets.
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Introduction

Substance use among youth is a significant public health prob-
lem in the United States.’? Marijuana is the most widely used
drug among adolescents®* and is the primary substance of
abuse in 3 out of 4 adolescent substance use treatment dis-
charges.” The 2015 Monitoring the Future (MTF) study esti-
mates of daily use and past month use of marijuana among
high school seniors exceeded those of cigarettes for the first
time in history.® According to the 2015 National Survey on
Drug Use and Health (NSDUH), the US prevalence of life-
time marijuana use increases from 1.4% to 8.7% to 34.2% at 12,
14, and 17 years of age, respectively.” Furthermore, rates of ado-
lescent marijuana initiation in 2015 were higher than estimates
from 2002 to 2008 surveys, although increasing trends appear
to have stabilized since 2009.

In addition to the risk of developing a marijuana use disorder
(MUD) and using other illegal substances, research has indicated
significant associations between adolescent marijuana use and poor
social and educational functioning® as well as having other mental
health problems,®12 including psychosis and suicidality.!314
Furthermore, adverse sequelae of marijuana use often extend into
adulthood, including continued marijuana and other drug use and
misuse, cognitive impairment, criminal justice involvement, and
ongoing mental and physical health problems.»>7

Marijuana use during the early adolescent period may be
particularly problematic. Early marijuana initiation is

associated with increased amount and frequency of marijuana
use, heightened risk of developing MUD, and faster progres-
sion to meeting MUD criteria.'® Moreover, early initiation of
marijuana use is associated with greater severity of MUD,
lower responsiveness to substance use treatment, and increased
likelihood of negative social outcomes such as poor school
performance, school dropout, and teenage pregnancy.’-2!
Finally, marijuana use and abuse may disrupt the normal
brain maturation processes that occur during the develop-
mental period of young adolescence, which may have long-
term consequences for users.?223

Despite prior studies indicating that early adolescence may
be a key window for prevention of marijuana initiation and
subsequent use and development of MUD, there have been few
US studies focused specifically on early adolescence that have
included samples as young as 12years of age from household
populations. Much of what is known about early adolescent
marijuana use in the United States, in the absence of national
surveillance data from children and young adolescents, comes
from studies that use samples of older adolescents or adults
retrospectively recalling marijuana use during early adoles-
cence, which may be subject to recall bias.?* Because much of
the literature on adolescent marijuana use is based on data col-

lected from clinical or school-based samples such as the MTF
study® and the Youth Risk Behavior Survey (YRBS),? current
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epidemiology and clinical evidence about young adolescent
marijuana use in the United States is further limited and not
generalizable to a population that includes high-risk adoles-
cents who are not enrolled in school or frequently absent from
school or who have limited health care access. One exceptional
study to this limitation used a nationally representative sample
of adolescents aged 13 years or older from the nationally repre-
sentative National Comorbidity Survey Adolescent Supplement
(NCS-A) conducted between 2001 and 2004 to study mari-
juana use prevalence and correlates among adolescents.
Findings from this study, however, are now over a decade old.
In addition to providing a replication and update of the find-
ings from the NCS-A investigation, this study permits the first
investigation of marijuana use and also transitions to MUD
among adolescents as young as 12 years old.

Few population-based US studies conducted among early
adolescents have examined the nature and intensity of correlates
of marijuana initiation, use, and MUD. It is unclear whether
significant correlates found in prior studies conducted among
older adolescents or young adults, who often need to retrospec-
tively recall initiation and transitions to regular use and MUD,
extend to younger adolescent samples from a nationally repre-
sentative US household-based study, and whether correlates
differ by stage of use (ie, initiation, regular use, patterns of use,
and subsequent consequences that meet criteria for MUD).26:27
In addition, recent investigations using samples across a broader
range of adolescence have determined that the patterns of use
and progression to MUD as well as risk and protective factors
may differ by sex.?8-31 For example, studies have indicated that
male adolescents are more likely than women to initiate and use
marijuana. Whether these prior findings extend to a US nation-
ally representative sample that include adequate samples of
young adolescents and whether other correlates of marijuana
initiation and use among young adolescents differ by sex is criti-
cal. Furthermore, at the forefront of scientific discussion as of
late, replication of previous study findings is crucial to maintain
confidence in findings, observe associations in different sam-
ples, and move the field forward.3?-34

The development of effective marijuana prevention and
intervention strategies for young adolescents requires identifi-
cation of correlates along each stage of the trajectory from ini-
tiation to develop MUD. A better understanding of risk factors
or correlates of MUD may come from conditioning the analy-
ses on initial use. Importantly, failing to adjust for differences in
initiation when examining correlates of use and harmful use by,
for example, conditioning on initiation might lead to factors
being identified as significant correlates only because of signifi-
cant relationships with marijuana initiation but not use or
harmful use once initiated. Thus, identifying correlates of
developing MUD after initiation may lend clues about cause,
mechanisms of expression, and course of illness, help clinicians
identify patients at high risk of developing MUD,* and deter-
mine how to target resources more effectively.

This study addresses these existing limitations by examining
estimates and correlates of lifetime marijuana use, past year ini-
tiation, and progression to MUD among lifetime marijuana
users and among past year initiates aged 12 to 14 years living in
US households. Each of these analyses is important to examine
different aspects of marijuana use and misuse. The study of
prevalence and correlates of lifetime marijuana use and of past
year initiation will illuminate factors associated with use up to
and including the 12- to 14-year age range plus identify the
correlates of first use among young adolescents aged 12 to
14 years. Primary prevention is critical, in part, because the det-
rimental neurocognitive effects of marijuana use remain even
after abstinence.3¢ Similarly, it is important to study correlates
of MUD among all users but specifically, young adolescents
who rapidly progress from first using marijuana to having clin-
ically significant problems with marijuana use. This informa-
tion can help guide marijuana prevention and treatment efforts
that target young adolescents who have not yet tried marijuana
(correlates of initiation) and who recently tried marijuana and
might be at risk of rapid development of a MUD (correlates of
MUD among recent initiates). There is an urgent need for this
study given the scant epidemiologic data of children’s mari-
juana use in the United States as young as 12 years of age, espe-
cially from household samples that include children not
enrolled in school or who have high rates of absenteeism and
thus might not be captured in a school-based survey.

Method
Sample

Data come from the public use files of the 2005-2014 NSDUH.
Funded by the Substance Abuse and Mental Health Services
Administration (SAMHSA), NSDUH is an annual, nationally
representative cross-sectional survey of persons 12 years of age
or older who are residents of households, noninstitutional
group quarters, or civilians living on military bases. The
Institutional Review Board (IRB) of the contracting organiza-
[RTI]
approved all study procedures; however, the analyses conducted

tion (Research Triangle Institute International)
for this study were exempt from additional IRB review because
the public use files used consist only of de-identified data.
National Survey on Drug Use and Health interviews are
conducted in US residential households. Data on demograph-
ics, mental health, and substance use examined in this analysis
focus on 12- to 14-year olds surveyed between 2005 and 2014
(n=84954). After describing the study procedures to each par-
ticipant, the NSDUH interviewer obtained informed consent
verbally from a parent or guardian and assent verbally from
each adolescent respondent. The NSDUH interviewer did not
obtain written consent. To better assure confidentiality; the
names of respondents are not used in the survey.3” The inter-
viewer?4 requested the sampled respondent to identify a private
area in the home to conduct the interview away from other

household members. Approximately three-fourths of NSDUH
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interviews with adolescents were conducted with no one else in
the room, that is, in complete privacy.3® Each interview aver-
aged about an hour and included a combination of computer-
(CAPI) and
computer-assisted self-interviewing (ACASI) assessments. In
the CAPI portion, the interviewer read the questions to the
respondent and recorded the answers. In the ACASI portion of
the interview, the respondent read questions on screen or lis-

assisted  personal  interviewing audio

tened to questions through headphones and then recorded his
or her answers without the interviewer knowing the response.*
At the conclusion of the ACASI section, the interview returned
to the CAPI mode with the interviewer completing the ques-
tionnaire. A $30 cash incentive was provided to each respond-
ent who completed a full interview as a token of appreciation
for his or her time. No personal identifying information about
the respondent was captured in the record. The interviewer
transmitted the completed interview data to RTI in Research
Triangle Park, North Carolina.*0 The NSDUH response rates
averaged 84.3% for adolescents aged 12 to 17years between
2005 and 2014 (range: 80.0%-87.1%). Additional details about
the sample, study procedures, and interviewer training have
been reported elsewhere.3’

Variables

Marijuana initiation, past month use, lifetime use, and
MUD. Respondents were asked, “Have you ever, even once,
used marijuana or hashish.” Those who answered “yes” were
determined to have lifetime use. They were then asked
“How old were you the first time you used marijuana or
hashish?”The age at first use was subtracted from the survey
age, and those who had a difference of 1 or O (ie, used mari-
juana for the first time in the year prior to the survey year)
were determined to be past year initiates. Those who had
started using marijuana more than 1year prior to the survey
date were removed from the denominator when examining
marijuana initiation. Past month use and past year use were
determined by response to the question, “How long has it
been since you last used marijuana or hashish?” A series of
questions was used to classify adolescents as having a past
year MUD based on meeting criteria for abuse or depen-
dence as specified in the Diagnostic and Statistical Manual of
Mental Disorders (Fourth Edition; DSM-IV). 41 A respon-
dent was defined as having marijuana dependence if he or
she met 3 or more of the 7 dependence criteria. A respon-
dent was defined as having marijuana abuse if he or she met
one or more of the 4 abuse criteria and was determined not
to be dependent on marijuana in the past year (ie, depen-
dence took precedence over abuse). Those with either past
year marijuana dependence or abuse were classified as hav-
ing a past year MUD. Additional information about the cre-
ation of these variables in the NSDUH is provided
elsewhere.3? Self-report-based diagnoses of MUD by ado-
lescents have demonstrated reliability in prior studies, par-
ticularly when using a confidential assessment method such
as NSDUH’s computer-assisted self-interviewing.*?

Correlates. Potential correlates were selected based on results
of prior studies. Demographic variables included age (12,13, or
14years), sex, and race/ethnicity categorized as non-Hispanic
white, non-Hispanic black, non-Hispanic other, and Hispanic.
Other sociodemographic information included poverty level
based on a definition of poverty level that incorporates infor-
mation on family income, size, and composition and is calcu-
lated as a percentage of the US Census Bureau’s poverty
thresholds (less than 100% of the federal poverty level [FPL],
100% to 199% of the FPL, and 200% or greater), and metro-
politan status, which categorized the place of residence as
urban (located in a population segment in a core-based statisti-
cal area [CBSA] with 1million or more persons), suburban
(located in a population segment in a CBSA with fewer than
1million persons), or rural (located in a population segment
not in a CBSA). Survey year was included in analyses to adjust
for differences in marijuana indicators over time. Assessment
of lifetime major depressive episode (MDE) was based on the
DSM-IV criteria.** The NSDUH lifetime MDE measure is
defined as having in the same 2-week period at least 5 of the 9
symptoms of a depressive episode, with at least one of the
symptoms being depressed mood or loss of interest or pleasure
in activities that had previously been pleasurable. It should be
noted, however, that unlike the DSM-IV criteria for MDE, no
exclusions were made in NSDUH for depressive symptoms
caused by a medical illness, bereavement, or substance use.*’
Lifetime alcohol use was classified according to the response to
a question about whether the respondent had ever had at least
one drink of an alcohol beverage such as beer, wine, liquor,
brandy, or a mixed drink or cocktail in their lifetime. A “drink”
was defined as “can or bottle of beer, a glass of wine or a wine
cooler, a shot of liquor, or a mixed drink with liquor in it.”
Occasions when the respondent only had a sip or 2 from an
alcoholic beverage were not included in the definition of ever
drinking. Lifetime tobacco use was defined as ever trying a
tobacco product as defined as part or all of a cigarette, cigar,
chewing tobacco, snuff, or a pipe. Serious fights at school or
work were used as a proxy for externalizing problems/aggres-
sion/conduct problems, classified as affirming the question,
“During the past 12 months, how many times have you gotten
into a serious fight at school or work?”

Effect modifier. Sex was examined as a potential effect modifier
between each correlate and lifetime marijuana use and, among
those who had not initiated more than 12 months prior to the
survey, past year marijuana initiation. Examination of sex as an
effect modifier of associations with MUD among lifetime users
and among past year initiates, however, was precluded by low
prevalence estimates of MUD and initiation in this age group.

Statistical analyses

Analyses were conducted using SUDAAN (RTI, 2012) to
account for the complex survey design via the use of analytic
weights that incorporated design-based weights based on
selection probabilities (see Center for Behavioral Health

Statistics and Quality [CBHSQJ for additional information
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about the creation of analytic weights to use when analyzing
NSDUH data). All statistical tests were 2-tailed at P<.05 to
identify potentially significant correlates, given the partially
exploratory nature of our analyses.

Next, unadjusted associations between model covariates and
each outcome were tested using the Shah Wald F test. Then,
the following 4 sets of logistic models were run:

1. Lifetime marijuana use;

2. Past year marijuana initiation among those who had not
used marijuana as of 1year prior to survey participation
(n=82854);

3. Marijuana use disorder among lifetime users (n=>5010);

4. Marijuana use disorder among past year marijuana initi-
ates (2910) to indicate “rapid progression” from initiation

to MUD.

Lifetime marijuana use and past year marijuana initiation
models (1 and 2, described above) first included all covariate
main effects and all sex*covariate interactions. Table 2 pre-
sents Wald P values for each sex*covariate interaction. Next,
models that included only main effects were run among the
overall sample and among male and female respondents, sep-
arately. Adjusted odds ratio and 95% confidence intervals are
reported for each covariate. Then, the 2 MUD models (3 and
4, described above) were run to include main effects only (no
interactions) due to low sample sizes in some of the covariates
by covariate cells.

Although several covariates were correlated, no multicollin-
earity was detected on investigation of all covariates examined
in each adjusted model tested (ie, variation inflation factor was
less than 2 for each variable).

Results

Sample characteristics are presented in Table 1 for the full
sample of 12- to 14-year olds (n=84954) and also presented
for men (n=43319) and women (n=41635), separately, with P
values indicating significant sex differences. In the overall sam-
ple, 9.7% had past year MDE, 12.3% had used tobacco, 18.1%
had used alcohol, and 22.3% had gotten into a serious fight at
school or work in the past year. No sex differences in covariates
were found except women were more likely than men to have

past year MDE.

Marijuana initiation, past month use, and past

year MUD

Among 12- to 14-year olds, 5.5% were lifetime marijuana
users (2.3% had initiated more than 1year prior to the survey
and 3.2% had initiated in the past year), 2.1% were past
month users, and 1.0% had past year MUD (Table 1). Among
lifetime users, 17.4% met criteria for past year MUD. Among
past year initiates, 16.8% met criteria for MUD within 1year
of initiating.

Men were more likely than women to be lifetime users of
marijuana (5.9% vs 5.2%, P=.04) and more likely to have initi-
ated more than lyear prior to the survey (2.7% vs 1.9%),
although there were no sex differences in past year marijuana
initiation (3.2% for both men and women). There were no sex
differences in past month marijuana use or past year MUD.

Lifetime marijuana use correlates

Bivariate analyses among all 12- to 14-year olds indicated sig-
nificant associations between lifetime marijuana use and age,
sex, race/ethnicity, poverty level, metropolitan status, lifetime
MDE, lifetime alcohol use, lifetime tobacco use, and past year
serious fights at school or work (Table 2). The association
between survey year and lifetime marijuana use, however, was
not significant.

Among all 12- to 14-year olds, adjusted models indicated
significant main effects between past year marijuana initiation
and age, sex, race/ethnicity, poverty level, metropolitan status,
survey year, lifetime MDE, lifetime tobacco use, lifetime alco-
hol use, and serious fights in the past year. Of all, 13- and
14-year olds were more likely than 12-year olds, and men were
more likely than women to be lifetime marijuana users. Non-
Hispanic white adolescents were less likely than non-Hispanic
black, non-Hispanic other, and Hispanic adolescents to be life-
time marijuana users. Other correlates of lifetime marijuana
use in adjusted models included poverty level of <100% of the
FPL as compared with those at 200% or greater than the FPL,
living in an urban area versus suburban or rural, participating in
a more recent survey year, lifetime MDE, alcohol use, or
tobacco use, and past year serious fights at school or work.

Among male and female young adolescents, significant
correlates of past year marijuana initiation included age, pov-
erty level, metropolitan status, survey year, lifetime tobacco
use, lifetime alcohol use, and serious fights in the past year.
The association between race/ethnicity and lifetime mari-
juana use and between lifetime MDE and marijuana use,
however, differed by sex (P<.0001). Although non-Hispanic
black, non-Hispanic other, and Hispanic male adolescents
each had higher rates of lifetime marijuana use than non-
Hispanic white men, only non-Hispanic other women had
higher rates than non-Hispanic white women in adjusted
models. There were no significant differences in lifetime mar-
ijuana use between non-Hispanic white and either non-His-
panic black or Hispanic women. Men with lifetime MDE
had higher odds of being a lifetime marijuana user than men
without, but the MDE and marijuana use association among
women did not reach significance.

Past year marijuana initiation correlates

Bivariate analyses in the determined significant associations
between marijuana initiation and age, race/ethnicity, poverty
level, lifetime MDE, lifetime alcohol use, lifetime tobacco use,
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Table 1. Sample characteristics among young adolescents aged 12 to 14 years, overall and by sex, national survey on drug use and health 2005-
2014.

CHARACTERISTIC ALL, N=84594 MALES, N=43319 FEMALES, N=41635 P VALUE
NO. (%) NO. (%) NO. (%) MALE VS FEMALE
Age
12 26979 (31.9) 13692 (31.6) 13287 (32.2) 0.52
13 28784 (33.7) 14641 (33.9) 14143 (33.4)
14 29191 (34.5) 14986 (34.5) 14205 (34.4)

Race/ethnicity

Non-Hispanic white 49546 (56.9) 25380 (57.0) 24166 (56.8) 0.95
Non-Hispanic black 11342 (14.5) 5737 (14.4) 5605 (14.6)

Non-Hispanic other 8358 (7.7) 4203 (7.6) 4155 (7.8)

Hispanic 15708 (20.8) 7999 (20.9) 7709 (20.8)

Poverty level?

<100% 17361 (20.9) 8788 (20.7) 8573 (21.0) 0.26
100% to 199% 19412 (22.3) 9939 (22.6) 9473 (21.9)
200%+ 48181 (56.8) 24592 (56.6) 23589 (57.0)

Metropolitan status

Urban 35654 (52.5) 18152 (52.5) 17502 (52.4) 0.20
Suburban 41666 (41.2) 21214 (41.1) 20452 (41.4)
Rural 7634 (6.3) 3953 (6.5) 3681 (6.2)

Survey year

2005 9190 (10.4) 4646 (10.3) 4544 (5.1) 0.92
2006 8932 (10.2) 4586 (10.3) 4346 (4.9)

2007 8492 (10.1) 4345 (10.1) 4147 (10.4)

2008 8280 (9.8) 4222 (9.8) 4058 (10.1)

2009 8167 (9.6) 4116 (9.4) 4051 (10.1)

2010 8881 (9.7) 4464 (9.6) 4417 (9.8)

2011 9293 (10.0) 4839 (10.1) 4454 (9.8)

2012 8347 (10.1) 4199 (10.1) 4148 (9.8)

2013 8689 (10.2) 4497 (10.3) 4192 (9.9)

2014 6683 (10.0) 3405 (10.0) 3278 (10.1)

Major depressive episode®
Yes 8329 (9.7) 2308 (5.4) 6021 (14.2) 0.02
No 76625 (90.3) 41011 (94.6) 35614 (85.8)

Tobacco useP
Yes 11194 (12.3) 6115 (13.4) 5079 (11.2) 0.10

No 73760 (87.7) 37204 (86.6) 36556 (88.8)

(Continued)
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Table 1. (Continued)

CHARACTERISTIC ALL, N=84594

NO. (%)

FEMALES, N=41635 P VALUE

MALES, N=43319

NO. (%) NO. (%) MALE VS FEMALE

Alcohol uset
Yes 16068 (18.1)
No 68886 (81.9)
Serious fights®
Yes 19205 (22.3)
No 65219 (77.7)

Marijuana use—lifetime

Yes 5010 (5.5)

No 79944 (94.5)
Marijuana use—past month

Yes 1904 (2.1)

No 83050 (97.9)

Marijuana initiation

Yes > 1year before the survey date 2100 (2.3)
Yes in past year 2910 (3.2)
No 79944 (94.5)

Marijuana initiation—past year among those who had not initiated within 1year prior to survey date (n=82854)

Yes 2910 (3.3)

No 79944 (96.7)

Marijuana use disorder—past year among lifetime users (n=5010)

Yes 927 (17.4)

No 4083 (82.6)

Marijuana use disorder—past year among past year initiates (n=2910)

Yes 518 (16.8)

No 2392 (83.2)

Note: Bolded estimates indicate differences at the p<0.05 level of significance.

8168 (18.3) 7900 (18.0) 0.11
35151 (81.7) 33735 (82.0)
11568 (26.3) 7637 (18.1) 0.08
31425 (73.7) 33794 (81.9)
2673 (5.9) 2337 (5.2) 0.04
40646 (94.1) 39298 (94.8)
1001 (2.1) 903 (2.0) 0.18
42318 (97.9) 40732 (98.0)
1222 (2.7) 878 (1.9) <0.01
1451 (3.2) 1459 (3.2)
40646 (94.1) 39298 (94.8)
1451 (3.3) 1459 (3.3) 0.18
40646 (96.7) 39298 (96.7)
477 (16.6) 450 (18.5) 0.22
2196 (83.4) 1887 (81.5)
243 (15.5) 275 (18.2) 0.37
1208 (84.5) 1184 (81.8)

aEstimates are based on a definition of poverty level that incorporates information on family income, size, and composition and is calculated as a percentage of the US

Census Bureau’s poverty thresholds.
bLifetime measure.
°Reported serious fight at school or work in past year.

and past year serious fights at school or work. Survey year and
metropolitan status did not significantly correlate with past
year marijuana initiation.

In the total sample, adjusted models indicated significant main
effects between past year marijuana initiation and age, race/eth-
nicity, poverty level, metropolitan status, survey year, tobacco use,
alcohol use, and serious fights in the past year, but not sex or MDE.
Of all, 13- and 14-year olds were more likely to have had past year
marijuana initiation as compared with 12-year olds, and non-His-
panic black and Hispanic adolescents were more likely to start
using marijuana in the past year as compared with non-Hispanic

white adolescents. Young adolescents with family incomes at
200% or higher of the FPL were less likely than those with family
incomes less than 100% of the FPL to initiate marijuana. Young
adolescents living in suburban or rural areas were less likely than
those living in urban areas to initiate marijuana use in the past year.
In addition, those participating in more recent surveys (2010-
2014) were more likely to initiate marijuana use than those who
participated in the 2005 survey. Those with lifetime tobacco use or
serious fights in school or at work in the past year were more likely
to initiate marijuana use than young adolescents without each of
these characteristics, as well.
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Among men and women, significant correlates of past year
marijuana initiation included age, metropolitan status, survey
year, lifetime tobacco use, lifetime alcohol use, and serious
fights in the past year. Poverty was not significant in either of
the sex-stratified models. Sex significantly moderated the
effect between race/ethnicity and past year marijuana initiation
(F=2.67,df=3,P<.001) and between alcohol use and past year
marijuana initiation (#=4.57, df=1, P<.001). Both race/eth-
nicity and lifetime MDE were significant correlates of past
year marijuana initiation among men, but these associations
did not reach significance among women. Among men, non-
Hispanic black and Hispanic young adolescents were more
likely than non-Hispanic white men to initiate marijuana in
the past year, and men with lifetime MDE were more likely
than those without MDE. The significant interaction between
sex and lifetime alcohol use resulted from a stronger association
between alcohol and past year marijuana initiation among
women than among men.

Past year MUD among lifetime marijuana users

Bivariate analyses in the overall sample of lifetime marijuana
users determined significant associations between MUD and
age, race/ethnicity, lifetime MDE, lifetime alcohol use, lifetime
tobacco use, and past year serious fights at school or work. The
associations between MUD and sex, poverty level, metropoli-
tan status, and survey year did not reach significance in bivari-
ate analyses.

Among lifetime marijuana users, adjusted models indicated
significant associations between MUD and age, race/ethnicity,
poverty level, lifetime MDE, lifetime tobacco use, lifetime
alcohol use, and serious fights in the past year, but not sex or
metropolitan status (Table 3). The prevalence of MUD did not
significantly differ between 12- and 13-year olds; however,
14-year olds lifetime marijuana users had higher odds of hav-
ing past year MUD than their 12-year-old counterparts. The
odds of non-Hispanic black adolescent lifetime marijuana
users having past year MUD were lower than the odds among
their non-Hispanic white counterparts. Young adolescent life-
time marijuana users with family incomes of less than 100% of
the FPL had higher odds of having a past year MUD than
those with family incomes of 100% to 199% of the FPL, but
these differences did not extend to youth at greater than 200%
of the FPL. Among young adolescent lifetime marijuana users,
odds of having a past year MUD did not differ by survey year
in adjusted models (except between 2010 and 2015).

Past year MUD among past year initiates (“rapid

progression”)

Bivariate analyses conducted among past year marijuana initi-
ates revealed significant bivariate associations between MUD
and lifetime MDE, lifetime alcohol use, lifetime tobacco use,
and past year serious fights at school or work among past year

initiates. Bivariate analyses revealed no significant associations
between MUD and survey year or any of the demographic or
socioeconomic variables tested (age, sex, race/ethnicity, poverty
level, and metropolitan status).

Among past year marijuana initiates, adjusted models indi-
cated significant associations between MUD and age, poverty
level, lifetime MDE, lifetime tobacco use, lifetime alcohol use,
and serious fights in the past year, but not sex, race/ethnicity, or
metropolitan status (Table 3). The prevalence of MUD did not
significantly differ between 12- and 13-year olds; however,
14-year-old past year marijuana initiates had higher odds of
having past year MUD than 12-year olds. Young adolescents at
100% to 199% poverty level with past year marijuana initiation
had lower odds than those at less than 100% of the poverty
level, but these differences did not extend to youth at greater
than 200% of the poverty level. There were no significant dif-
ferences in MUD across survey years. The odds of MUD were
higher for those with versus without lifetime MDE. The odds
of MUD were about twice as high among those with lifetime
tobacco use, lifetime alcohol use, or serious fights at school or
work in the past year as compared with young adolescents with
past year initiation without each of these characteristics.

Discussion

Our findings indicate that about 1 in 20 young adolescents
aged 12 to 14 years had ever used marijuana. The rapid increase
in lifetime marijuana use prevalence among 12-, 13-, and
14-year olds (1.4%, 4.6%, and 10.3%, respectively) and past
year marijuana initiation (0.9%, 2.8%, and 6.1% among 12-,
13-, and 14-year olds who had not yet initiated, respectively)
provides evidence that these ages represent a critical window
for intervention efforts. By comparison, analyses of 2015 MTF
data found that 15.5% of eighth graders (typically aged
13-14years) were lifetime marijuana users.® Differences in sur-
vey methodology such as place of administration (eg, MTF is
administered at school versus the NSDUH, which is house-
hold administered) and varied questionnaire structure and
wording of assessment questions may explain the higher esti-
mates found in the MTF study.?

Other identified correlates of lifetime marijuana use and
marijuana initiation in our study, such as living in an urban
metropolitan area, having a family income below the FPL,
tobacco use, alcohol use, and having serious fights at school, are
similar to those identified previously?®43# and suggest poten-
tial targets for preventive interventions. In addition, the preva-
lence of lifetime marijuana use and past year initiation appeared
to be higher in more recent survey years when compared with
the 2005 survey in adjusted (but not unadjusted) analyses. Prior
studies have found stable or decreasing trends in lifetime mari-
juana use among all adolescents in analyses that were not
adjusted for covariates.#® The increase found in this study in
adjusted analyses may be explained by changing norms about
marijuana use. Some shift in adolescent attitudes about mari-
juana use may be related to the increasing number of states
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Table 3. Marijuana use disorder among young adolescent lifetime users and past year initiates aged 12 to 14 years, NSDUH 2005-2014.

PAST YEAR MARIJUANA USE DISORDER
AMONG PAST YEAR INITIATESA, N=2910

CHARACTERISTIC PAST YEAR MARIJUANA USE DISORDER
AMONG LIFETIME USERS, N=5010

AOR (95% ClI) AOR (95% Cl)

Age
12
13
14
Gender
Male
Female
Race/ethnicity
Non-Hispanic white
Non-Hispanic black
Non-Hispanic other
Hispanic
Poverty level®
<100%
100% to 199%
200%+
Metropolitan status
Urban
Suburban
Rural
Survey year
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
Major depressive episodec
Yes

No

Ref.
1.25 (0.84-1.88)
1.62 (1.11-2.36)

Ref.

1.09 (0.88-1.35)

Ref.
0.72 (0.54-0.95)
1.75 (0.48-1.17)

0.88 (0.67-1.16)

Ref.
0.75 (0.57-1.00)

0.84 (0.66-1.07)

Ref.
0.96 (0.75-1.22)

1.35 (0.94-1.94)

Ref.

1.11 (0.70—1.74)
1.07 (0.69-1.66)
1.03 (0.69-1.53)
1.09 (0.68-1.75)
1.85 (1.27-2.68)
1.40 (0.94-2.10)
1.15 (0.76-1.74)
1.47 (0.91-2.36)

0.90 (0.57-1.43)

1.28 (1.04-1.59)

Ref.

Ref.
1.58 (0.96—2.60)
1.63 (1.01-2.65)

Ref.

1.15 (0.89-1.50)

Ref.
0.76 (0.45-1.26)
0.72 (0.40-1.31)

1.14 (0.81-1.58)

Ref.
0.69 (0.48-0.99)

0.82 (0.58-1.16)

Ref.
0.94 (0.67-1.33)

1.61 (0.85-3.04)

Ref.

0.89 (0.52-1.54)
0.85 (0.47-1.52)
0.79 (0.44-1.40)
0.75 (0.45-1.27)
1.61 (0.99-2.60)
1.28 (0.78-2.10)
0.96 (0.57-1.60)
1.50 (0.84—2.69)

0.76 (0.42-1.40)

1.32 (1.01-1.74)

Ref.
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Table 3. (Continued)

CHARACTERISTIC

PAST YEAR MARIJUANA USE DISORDER
AMONG LIFETIME USERS, N=5010

PAST YEAR MARIJUANA USE DISORDER
AMONG PAST YEAR INITIATESA, N=2910

AOR (95% Cl)

Tobacco use®
Yes 2.31(1.65-3.22)
No Ref.

Alcohol usec
Yes 1.99 (1.39-2.84)
No Ref.

Serious fights®
Yes 1.95 (1.61-2.35)

No Ref.

Abbreviations: AOR, adjusted odds ratio; Cl, confidence interval; Ref., reference.
Note: Bolded estimates indicate differences at the p<0.05 level of significance.

AOR (95% Cl)

2.11 (1.38-3.22)

Ref.

2.11 (1.38-3.25)

Ref.

1.95 (1.49-2.54)

Ref.

aRespondents who reported an age of first marijuana use within a year of current age at time of survey.
bEstimates are based on a definition of Poverty Level that incorporates information on family income, size, and composition and is calculated as a percentage of the US

Census Bureau'’s poverty thresholds.
cLifetime measure.
dReported serious fight at school or work in past year.

legalizing marijuana use among adults.* The proportion of
adolescents who reported perceiving the use of marijuana once
or twice a week to be of “great risk” has decreased in recent
years, as well.*¢ Additional research on the effects of risk per-
ception on marijuana use is needed.

Although our study confirmed one of the findings of the
NCS-A study? that men had higher lifetime prevalence estimates
than women, past year initiation in our study did not significantly
differ by sex, indicating that perhaps more men than women tend
to experiment prior to age 12. This finding is consistent with
prior research that has found earlier ages of marijuana initiation
among men than women.# Sex also moderated the associations
between race/ethnicity and marijuana use and initiation, with
non-Hispanic black and Hispanic men having higher lifetime
prevalence and rates of initiation than non-Hispanic white men
and no such differences found among women. Although the
NCS-A study found that black 13- to 14-year olds had lower
marijuana use prevalence estimates than women,? a study of sec-
ondary school students from Connecticut found increased preva-
lence of lifetime marijuana use among black and Hispanic men
but no such race/ethnicity differences among women, similar to
our findings. The most recent YRBS found significantly increased
prevalence of lifetime marijuana use among black and Hispanic
men as compared with white men, as well, but also found these
race/ethnicity patterns among women.? Identifying racial/eth-
nicity differences are important because prior research has shown
that minority youth are less likely than non-Hispanic white youth
to receive substance use treatment.*8

This study identified several mental health—related correlates
of lifetime use and past year initiation, including tobacco use and

serious fights at school in the past year. Although lifetime MDE
was associated with both lifetime marijuana use and past year ini-
tiation among men in this study, there were no significant MDE-
marijuana associations among women. This finding can be
interpreted in light of research among Dutch secondary school
youth that not only did not find a significant association between
depression and marijuana use but also did not find sex differences
for this association.*” Moreover, although alcohol use and mari-
juana use, and initiation were significantly correlated among young
adolescents of both sex in this study, women demonstrated a
stronger association than men. To our knowledge, this is a new
finding and requires replication. It is possible that depressed
women are more likely than men to only use marijuana after
already having initiated alcohol use, whereas depressed men might
choose one substance or the other to cope with their depression,
and so, including alcohol use in the model may decrease the
strength of the depression-marijuana use association.

With respect to prevalence and correlates of MUD among
lifetime marijuana users, nearly 1 in 5 young adolescents with
lifetime marijuana use met criteria for MUD in the past year.
Correlates included older age (14 vs 12), non-Hispanic white
race/ethnicity (as compared with non-Hispanic black), having
a family income of less than 100% of the FPL level (as com-
pared with 100%-199% of the FPL), lifetime MDE, tobacco
use, alcohol use, and having had at least one serious fight at
school or work in the past year. These findings are counter to
those found in the Canadian adolescent cohort study that did
not find that psychiatric morbidity predicted marijuana
dependence, although analyses from that study were not condi-
tioned on use.’® The race/ethnicity findings are consistent with
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prior NSDUH studies that have determine lower prevalence of
substance use disorders among non-Hispanic black versus
white adolescent substance users.’! Further exploration of
these associations is needed to determine potential reasons for
differences in estimates.

In addition, about 1 in 6 with past year marijuana initiation
had already progressed to meeting MUD criteria (ie, had “rapid
progression” to meeting MUD criteria). Estimates of the tran-
sition to MUD found in this study were much higher than
those found in the National Epidemiologic Survey on Alcohol
and Related Conditions (NESARC) study of adults, which
determined that 2% of users reported development of mari-
juana dependence (abuse not reported) within a year of initia-
tion.3> Sex and MUD were not significantly associated among
past year initiates in this study. These findings contrast those of
Wagner and Anthony,*> which determined that men have a
higher risk of marijuana dependence within a few years of ini-
tiation, but in part supported those of Ridenour et al,>® which
concluded that the faster progression from initiation to depend-
ence among women did not significantly differ from that found
among men. Lifetime MDE, tobacco use, alcohol use, and hav-
ing serious fights at school or at home were each significantly
associated with rapid progression to meet MUD criteria. These
findings support prior research that has found that the strong-
est correlate of developing dependence after initiation is having
a concomitant mental health problem (including use and abuse
of other substances),>* potentially indicating a shared liability
for disorders.17-5:56

Our findings complement and extend those of Swendsen
and colleagues that used 2001-2004 NCS-A data to investi-
gate prevalence and correlates of lifetime marijuana use that
included analyses subset to 1598 13- to 14-year olds. Our study
also included 12-year olds, which is important because the
NCS-A findings showed increases in the cumulative preva-
lence of reported opportunity to use drugs and first drug use at
ages younger than 12years. Including 12-year olds in analyses
may also improve the ability to identify potential risk factors
for early stages of marijuana use among those at highest risk for
developing MUD. Our substantial sample size (n=84954)
permitted analyses to estimate the incidence and correlates of
marijuana initiation and prevalence and correlates of past year
MUD, among those who had lifetime use and among those
with past year initiation, separately, to identify factors associ-
ated with rapid progression from initiation to abuse and
dependence in this age group.

Findings suggest the need for additional studies of adoles-
cent marijuana initiation and progression to misuse and clini-
cally significant disorders. A more nuanced understanding of
the particular symptoms of MUDs that young adolescents who
meet diagnostic criteria soon after they initiate marijuana is
needed, as is a better understanding of whether the symptom
profiles of young adolescents with rapid progression to meet
criteria for MUD differ from those who develop MUD later on

in adolescence and into young adulthood. This study focused
on marijuana abuse and dependence together (MUDs) rather
than separate constructs in part because Diagnostic and
Statistical Manual of Mental Disorders (Fifth Edition) criteria
no longer distinguishes between abuse and dependence. In our
sample, about half of young adolescent lifetime marijuana users
with MUD met abuse criteria (50.9%) and the others (49.1%)
met dependence criteria. Examining abuse and dependence
together rather than as separate constructs is warranted because
some abuse criteria may be more predictive of adverse out-
comes than dependence criteria,’”*® and abuse and dependence
criteria do not represent different levels of severity among
adolescents.”®

Certain strengths and limitations of our study should be
noted. First, NSDUH data are cross-sectional, so the tempo-
rarily of associations between correlates and marijuana indica-
tors could not be determined. Nevertheless, using age at first
marijuana use and various recall periods of use enabled calcula-
tion of past year marijuana initiation. Analyses specifically of
past year marijuana initiates allowed for testing the progression
to use meeting criteria for MUD within the first 12 months
following initiation. In addition, the likelihood for recall bias in
young adolescents, who probably only recently initiated mari-
juana use, is minimal (eg, compared with adults providing ret-
rospective ages of onset).® Another potential limitation comes
from average annual estimates being derived from combined
2005-2014 data, which gave some of the study analyses ade-
quate power but may produce prevalence estimates that may
not represent those found in the most recent years. Finally, the
influence of conducting interviews in households with other
people at home who might have been able to hear responses
may have influenced adolescent reporting on marijuana use. In
fact, the prevalence of lifetime marijuana use among young
adolescents in the NSDUH who had their interviews con-
ducted in the least private settings was lower than their coun-
terparts who had interviews conducted in private settings.
Because this likely lead to an underreporting of marijuana use
and misuse, the actual rates of initiation, use, and MUD might
be even higher than reported.®

A key strength of our study is having the power to conduct
analyses of the large sample of adolescents aged 12 to 14years,
which allowed us to examine correlates of lifetime marijuana
use, recent initiation, and develop of MUD among both groups
(lifetime users and recent initiates who had rapid progression to
MUD) in models adjusted for various important covariates.
The investigation of correlates of the progression from initia-
tion to use patterns and associated behaviors significant enough
to meet MUD criteria in this study is critical to identifying
potential prevention targets. The large sample size also allowed
for the investigation of various marijuana indicators with each
increased year of age (ie,among 12-,13-,and 14-year olds, sepa-
rately). This is the first time findings from a study of estimates
and correlates of marijuana use among young adolescents aged
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12 to 14years from a US nationally representative, household
sample have been reported.

Our findings have several implications for future research
and clinical care. Differences in initiation, use, and progression
to MUD found across different demographic, socioeconomic,
and mental health characteristics suggest at-risk subpopula-
tions identifiable to clinicians, parents, teachers, and other
adults involved with adolescents that may help better target
those in need of intervention and referral services. Future stud-
ies are needed to replicate our findings and to determine the
temporal order of depression, tobacco use, alcohol use, conduct
problems, and marijuana use among young adolescents. Further
exploration of the sex by race/ethnicity interactions found in
our study is needed. Perhaps findings from a Canadian study
that indicated that adolescents may self-select into a predomi-
nantly alcohol-using or a predominantly marijuana-using life-
style may help these future explorations.’® A recent study
identified race/ethnicity differences in the order of first use of
these 2 substances (alcohol first versus marijuana first), with a
higher proportion of non-Hispanic black than white young
adults reporting marijuana use prior to alcohol use. Additional
investigations are needed to better identify race/ethnicity-spe-
cific needs for prevention and intervention efforts.®! Finally,
future studies focused on how environmental, social, and con-
textual factors such as peer and parental attitudes about drug
use, perceived parental support and supervision, and exposure
to violence determined as correlates of marijuana use and mis-
use among adolescents in non-nationally representative sam-
ples®63 may influence marijuana initiation, use, and progression
to MUD among young adolescents from a nationally repre-
sentative sample are critically needed. Because preliminary
studies of the effects of the state-specific legalization of adult
marijuana use have on initiation and use among adolescents
living in those states have been mixed,** additional study will
be needed to further guide prevention and treatment efforts
with respect to changing attitudes toward marijuana use.*

The American Academy of Pediatrics (AAP) currently rec-
ommends that primary care providers educate and screen for
substance use among adolescents during routine clinical care
by incorporating the Screening for Substance Use, Brief
Intervention, and/or Referral to Treatment (SBIRT) guide-
lines that were developed by SAMHSA. An algorithm-based
approach guides clinicians in managing each unique patient. A
recent AAP report called for the health care sector, including
primary care providers and the medical home, to work together
to increase capacity to prevent, screen, and assess adolescents
for substance use and abuse and to intervene or refer those in
need across different clinical settings in which adolescents may
receive health care.? Findings from this study can be used to
better inform these public health efforts to improve the pre-
vention, identification, and referral of young marijuana initiates
and users to lessen the incidence and associated negative seque-
lae of marijuana use and MUD.
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