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Abstract

Objective—Little is known about recent trends in marijuana use disorders among adolescents
in the United States. We analyzed trends in the past-year prevalence of DSM-/V marijuana use

Correspondence to Richard A. Grucza, PhD, Department of Psychiatry, Washington University School of Medicine, 660 South Euclid
Avenue, Box 8134, St. Louis, MO 63110; email: gruczar@psychiatry.wustl.edu.

R.A.G. had full access to all of the data in the study and takes responsibility for the integrity of the data and the accuracy of the data
analysis. Public use National Survey on Drug Use and Health data were obtained from the Interuniversity Consortium for Social and
Political Research.

Supplemental material cited in this article is available online.

Disclosure: Dr. Grucza has received grant or research support from the National Institute for Alcohol Abuse and Alcoholism
(NIAAA). He has received honoraria for peer-review of National Institutes of Health (NIH) grants. He has held stock in Express
Scripts and Lexicon Pharmaceuticals. Dr. Agrawal has received grant or research support NIAAA. She has consulted with the PhenX
toolkit, which is funded by NIH and has received honoraria for peer review of NIH grants and other NIH-related service. Dr. Plunk has
received grant or research support from the Virginia Foundation for Healthy Youth. Dr. Cavazos-Rehg has received honoraria for peer-
review of NIH grants. Dr. Bierut has received grant or research support from NIAAA, and the National Cancer Institute. She is a
member of the National Advisory Council on Drug Abuse, the Big Data to Knowledge (BD2K) Multi-Institute (NIH) Advisory
Council, a consultant for the Food and Drug Administration Tobacco Products Scientific Advisory Committee, and an advisory board
member of the National Comprehensive Cancer Network Smoking Cessation Panel. She has served on the speakers’ bureau for
Imedex. She has owned stock in Twitter and Facebook. She is listed as an inventor on Issued US Patent 8,080,371,“Markers for
Addiction,” covering the use of certain single nucleotide polymorphisms in determining the diagnosis, prognosis, and treatment of
addiction. Mss. Krauss and Bongu report no biomedical financial interests or potential conflicts of interest.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Grucza et al. Page 2

disorders among adolescents, both overall and conditioned on past-year marijuana use. Potential
explanatory factors for trends in prevalence were explored.

Method—We assembled data from the adolescent samples of the 2002—-2013 administrations
of the National Survey on Drug Use and Health (N=216,852; ages 12-17). Main outcome
measures were odds ratios describing the average annual change in prevalence and conditional
prevalence of marijuana use disorders, estimated from models of marijuana use disorder as a
function of year. Post hoc analyses incorporated measures of potentially explanatory risk and
protective factors into the trend analyses.

Results—A decline in the past-year prevalence of marijuana use disorders was observed
(OR=0.976 per year; 95% CI: 0.968, 0.984; p<.001). This was due to both a net decline in past-
year prevalence of use and a decline in the conditional prevalence of marijuana use disorders. The
trend in marijuana use disorders was accounted for by a decrease in the rate of conduct problems
among adolescents (e.g., fighting, stealing).

Conclusion—Past-year prevalence of marijuana use disorders among US adolescents declined
by an estimated 24% over the 2002-13 period. The decline may be related to trends toward lower
rates of conduct problems. Identification of factors responsible for the reduction in conduct
problems could inform interventions targeting both conduct problems and marijuana use disorders.

Keywords

Marijuana; addiction; adolescence; epidemiology; externalizing

INTRODUCTION

The social and policy landscapes governing use, possession, and availability of marijuana by
adults in the United States have shifted markedly in the past two decades. The
implementation of state-level decriminalization, medical, and recreational legalization
policies has raised concerns about direct or indirect policy influences on adolescent
marijuana use. Direct effects might occur if teenagers have easier access through diversion
of medical or recreational marijuana purchased by adults.> Relaxed policies might act
indirectly by causing adolescents to view marijuana use as less risky and more socially
acceptable, thereby leading to higher prevalence of use.23 Despite these changes in policy
and associated changes in social norms,* the prevalence of adolescent marijuana use has
been relatively stable over the past 10 to 15 years.>® It is less clear whether there have been
changes in rates of problem use or of marijuana use disorders during this period. The
distinction between experimental use and abuse or dependence is important because there
may be many individual-level factors that confer liability to problem use among adolescent
marijuana users.’~2 With this in mind, the objective of this study was to examine recent
trends in the prevalence of marijuana use disorders among US adolescents. To our
knowledge, no such studies have been previously conducted.

Our specific objectives were to examine trends in the past-year prevalence of DSM-/V
marijuana use disorders (abuse or dependence), both overall and conditioned on past-year
use, among adolescents over the period 2002-2013. We also analyzed trends in marijuana
use over the same period in order to parse the trends in risk for marijuana use disorders into
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those stemming from trends in use and those related to changes in the conditional
prevalence. Finally, we examined secular trends in a number of risk and protective factors
and whether they might explain trends in the prevalence of marijuana use disorders. We
present results of analyses that utilize data from the National Survey on Drug Use and
Health (NSDUH), an annual survey representative of the household-dwelling population of
the United States that has yielded year-to-year comparable estimates of drug use, abuse, and
dependence since 2002.10.11

METHOD

Survey Overview and Sample

Variables

Analyses presented here utilized the adolescent subsamples of the NSDUH, which includes
participants ages 12-17, from years 2002 through 2013. The year 2002 was chosen as the
beginning of the observation window because data from earlier years are not comparable to
the most recent surveys due to methodological changes in NSDUH procedures. The most
recent year for which public use data was available at the time of writing was 2013. NSDUH
data were obtained from the Interuniversity Consortium for Social and Political Research.12
The NSDUH is an ongoing survey of the civilian non-institutionalized population of the
United States, ages 12 and over, including those living in group-quarters such as college
dormitories and shelters.10 The survey is overseen by the Substance Abuse and Mental
Health Services Administration (SAMHSA) and is currently contracted through RTI,
International. Briefly, the survey utilizes multistage probability sampling from all 50 states
and the District of Columbia. Adolescents and young adults are oversampled, with one-third
of the samples drawn from each of three age groups: 12-17, 18-25, and 26+. The interview
is conducted in dwelling units by RTI fieldworkers with drug use questions and other
sensitive items administered by audio-computer assisted self-interview to maximize privacy
and confidentiality. Detailed methods are available through SAMHSA.13 The combined
2002-2013 yielded a sample of 216,852 adolescent participants.

The primary variables of interest were past-year marijuana use and past-year DSM-/V
marijuana use disorders; i.e., the proportion of individuals meeting DSM-/V criteria for
marijuana abuse or marijuana dependence. We focus on DSM-/V/because it was the
diagnostic standard throughout the observation period, though it has since been superseded
by DSM-V/14 Furthermore, despite substantial overlap between DSM-/Vand DSM-V
criteria, DSM-/V did not assess craving,1® which is a new addition to DSM-V and so that
criterion was not operationalized in the NSDUH interview. Past-year marijuana use was
queried of individuals who reported lifetime use. A module assessing past-year DSM-/V
marijuana abuse and dependence was administered to individuals who reported using
marijuana on 6 or more days in the prior year.16

Covariates in demographics-adjusted models of trends included sex, age, and race, which
were also used as stratification variables. Race was recoded into four groups: non-Hispanic
White, non-Hispanic Black, Hispanic, and other non-Hispanic. Age was treated as a
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categorical variable for descriptive analyses. Two broad age categories were defined: 12-14,
15-17, and a number of trend analyses were stratified by these age categories.

A series of variables operationalizing risk and protective factors that might explain changes
in the prevalence of marijuana use disorders were examined. Scores for each variable were
constructed from items from the NSDUH Youth Experiences module using item response
theory (IRT). Risk factors included frequency of arguments and fights with parents, number
of conduct problems, and a measure of permissive parental attitudes toward alcohol,
tobacco, and other drugs (as perceived by the child). Protective factors included measures of
positive attitudes toward school, parental monitoring, frequency of affirmation by parents,
number of activities outside of school, exposure to drug education programs, and religious
commitment. More details about the selection and construction of these variables are given
in Supplement 1 (available online); items comprising the constructs are listed in Table S1
(available online).

Statistical Procedures

All statistical analyses were carried out in SAS version 9.4, and utilized survey weights and
procedures that account for the complex sample design of the NSDUH in variance
estimation. Trends were analyzed using logistic regression. The most basic analyses simply
modeled marijuana use disorder (or marijuana use) as a function of year, coded as a
continuous variable. This analysis yields an estimated odds ratio that describes the average
change in odds for marijuana use disorders per year. We also used the estimated intercepts
from the logistic regression analysis to calculate fitted values of prevalence for years 2002
and 2013, respectively. Demographic covariates were incorporated into some models to
estimate “partially adjusted” trends. This label was chosen to differentiate from fully
adjusted models which incorporated risk and protective factors; these analyses are described
more fully below. Stratified analyses were also conducted to examine the degree to which
trends varied by sex, race, and age group; these analyses did not incorporate other
covariates.

Post hoc analyses focused on the degree to which trends in marijuana use disorders were
related to secular trends in the risk and protective factors described above. Specifically, we
were interested in the degree to which the magnitude of the trend estimate was attenuated
after adjustment for these factors (which we refer to as the “attenuation effect”). To identify
potential explanatory factors, we used linear regression to model trends in each risk/
protective factor score as a function of year. We considered risk factors that decreased over
time, or protective factors that increased over time to be candidates that might be related to
the trends in marijuana use disorders. Then, we constructed a series of models predicting
marijuana use disorder, while adjusting for candidate explanatory factors. Each of those
models included year as the primary independent variable of interest, demographic
covariates, and one of the risk/protective factors as a potential explanatory variable.

After determining that the “conduct problems” variable had the largest attenuation effect on
the trend estimate, the statistical significance of the attenuation was estimated using
bootstrap resampling procedures. Specifically, we used SAS “proc surveyselect” to construct
1,000 resamples of the original NSDUH sample. For each resample, we generated estimates
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of (a) the partially adjusted trend (controlled for demographics only) and (b) the fully
adjusted trend, controlling for demographics and the conduct problem score. Within each
resample, the difference between the partially and fully adjusted trend estimates was
calculated (i.e., the attenuation effect). The 95% Cls for the difference estimate were taken
from the 5™ and 95™ percentiles of the array of bootstrapped estimates.

RESULTS

A demographic description of the sample, as well as prevalences of past-year marijuana use,
marijuana use disorder, and marijuana use disorders among past-year users is provided in
Table S2 (available online). Annual prevalences for each outcome for the full age range (12—
17) are plotted in Figure 1; separate plots of these same outcomes for the two age groups
(ages 12-14 and ages 15-17) are provided in Figure S1 (available online). Prevalence
estimates for marijuana use have been described individually in annual NSDUH reports
(e.g., 17). Therefore, we only describe the overall trend here. The prevalence of past-year
marijuana use among adolescents declined steadily from 15.8% in 2002 to 12.5% in 2007,
when it began climbing until peaking at 14.2-14.3% in 2010 and 2011. After that, a modest
decline to 13.2% in 2013 was observed. Although non-linearity was apparent, we modeled
past-year marijuana use as a linear function of year to evaluate the net change for the 2002-
2013 period.

The trend estimate was consistent with an overall decline in past-year prevalence of use
(OR=0.989 per year; 95% ClI: 0.984, 0.994; p<.001), corresponding to an annual decrease in
prevalence of 0.9% or an overall decline of 9.8%. The net decrease was significant for both
age groups, and there was no significant difference in trend between the two groups (Ages
12-14: OR= 0.978 per year; 95% CI: 0.966 , 0.989; Ages 15-17: OR=0.987 per year; 95%
Cl: 0.982, 0.995; Interaction p=.12). The trend in past-year prevalence of marijuana use
disorders is plotted in Figure 1B; parameters describing the trend line overall and by
demographic group are listed in the top half of Table 1. Again, we modeled this outcome as
a linear function of year, even though nonlinearity was apparent, in order to estimate the net
change over the period. The prevalence of marijuana use disorders among adolescents
declined significantly (p<.001); the odds ratio corresponds to a 2.8% reduction in relative
risk per year or an overall reduction of 24%. The trend did not differ significantly by sex or
age group but was not significant for Blacks (p=.27) or Hispanics (p=.96).

Figure 1C illustrates trends in the prevalence of past-year marijuana use disorders among
past-year marijuana users. Parameters describing trend lines for these data are shown in the
lower half of Table 1; results by demographic category are also tabulated. The trend lines
indicate that the past-year conditional prevalence of marijuana use disorders underwent a
significant decline between 2002 and 2013 (p < .001), corresponding to an overall relative
reduction of 14%. These trends were stronger among males than females. Significant
differences in trends by age were not observed, though the point estimate was not significant
for the 12-14- year-old group. Likewise, significant differences in trends were not observed
by race/ethnicity, though trend estimates were not significant for Blacks (p=.76) or
Hispanics (p=.47).
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The NSDUH contains an assessment of multiple risk and protective factors for adolescent
drug use and drug problems, so post hoc analyses were conducted to identify variables that
might explain the trend toward lower prevalence of marijuana use disorder. Specifically, we
looked for risk factors for which mean scores may have decreased over time, or protective
factors for which mean scores may have increased over time. Analyses of trends in these
scores are summarized in Table 2. Yearly data for each construct are plotted in Figure S2
(available online), and analyses describing the association between each construct and
marijuana use disorders are summarized in Table S3 (available online). Significant negative
trends were observed for the three risk factors, and significant positive trends were observed
for four of the six protective factors. Thus, seven of the nine risk/protective factors changed
over time in a manner that might partially explain the downward trend in the prevalence of
marijuana use disorders. The two protective factors for which scores decreased over time
were drug education and religious commitment.

Having identified seven potential explanatory factors, we examined a series of models for
the trend in marijuana use disorders in which the trend estimate was adjusted for
demographic variables and for one of the candidate factors. In other words, we estimated
seven different models, each one adjusting for a different risk/protective factor, resulting in
seven different adjusted odds ratios describing the trend. Summary results for these models
are presented in Table S4 (available online). The model adjusting for the conduct problems
score yielded a non-significant adjusted trend odds ratio (aOR=0.999; 95% CI: 0.990, 1.009;
p=.87), whereas the trend odds ratios from models adjusting for the other factors differed
minimally from the initial estimate. Full results for the trend model before and after
adjustment for conduct problems are presented in Table 3. Using bootstrap resampling
procedures, we verified that the difference in the magnitude of the trend before and after
adjustment for conduct problems was significant at p < .001. Results for the same models
estimated separately for the two age groups are presented in Table S5 (available online), and
show that the addition of the conduct problems to the model results in similar attenuation
effects for both age groups. An additional analysis of the influence of conduct problems on
the trend in marijuana use disorders that does not assume linearity of trends is shown in the
Supplement 1 (Figure S3 and accompanying text, available online). Briefly, the prevalence
of marijuana use disorders, adjusted for conduct problems, was calculated separately for
each year of data. Those estimates were plotted by year and compared with the unadjusted
prevalence estimates. The figure shows a relatively flat trend for the adjusted estimates,
compared to the unadjusted estimates.

The implication of the above analyses is that the reduction in the prevalence of marijuana
use disorders is specific to adolescents with conduct problems. The results suggest that there
has been little or no change in the prevalence of marijuana use disorders among adolescents
without conduct problems, but that there has been a decline in the prevalence of marijuana
use disorders with comorbid conduct problems. This is illustrated in Figure 2, which plots
the proportion of adolescents who meet criteria for marijuana use disorder but report no
conduct problems, and the proportion of those who meet marijuana use disorder criteria and
report one or more conduct problems. The latter values decline significantly over time,
whereas there is little variation in the former series; estimates for all years except for one fell
within the confidence intervals for the 2002 estimate. This analysis was conducted
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separately for the two age groups; results are shown in Figure S4 (available online). Despite
wider confidence intervals, results for both age groups were similar to those from the
unstratified analysis.

DISCUSSION

Our results indicate that, during the 2002—-2013 period, the past-year prevalence of
marijuana use disorders among adolescents declined by an estimated 24%, and that this
decline was due to both a 10% net decline in the past-year prevalence of marijuana use and a
14% reduction in the past-year prevalence of marijuana use disorders among past-year users.
We examined a number of risk and protective factors that might account for these trends, and
found that the trend could be statistically explained by a decline in the prevalence of conduct
problems. More specifically, we observed that the prevalence of marijuana use disorders
with comorbid conduct problems declined substantially, while the prevalence of marijuana
use disorders with no conduct problems remained relatively constant.

The overall decline in marijuana use is consistent with trends observed in other monitoring
surveys of US youth. For example, past-year estimates of marijuana use from Monitoring the
Future (MTF) 8t and 10t grade samples were about 10% lower in 2013 than in 2002.6 In
contrast, the past-year prevalence of use among 12" graders exhibited no net decline in the
MTF survey. The NSDUH adolescent sample does not include 18-year-olds, and this may be
why we observed significant declines in use among both the younger and older age strata of
the NSDUH sample (12-14-year-old and 15-17-year-old, respectively). It should also be
noted that the declines in the past-year prevalence of marijuana use among adolescents that
occurred during the 2002-2013 period are somewhat modest compared to those that
occurred during the 1980s.6 Nonetheless, the magnitude of the decline in the prevalence of
marijuana use disorders is encouraging.

Readers may be surprised at the relatively high prevalence of marijuana use disorders,
which, despite a significant decline, ranged from approximately 5 to 7% among 15-17-year-
olds and 1 to 1.5% among 12-14-year-olds (Figure S1B, available online). In fact, these
numbers may underestimate the true prevalence, as the structured interview utilized by the
NSDUH consists of fewer items and may be less sensitive than diagnostic interviews utilized
in other national surveys.18-20 On the other hand, household-based diagnostic interviews
may capture some relatively mild cases of substance use disorder that remit with age and
without treatment.21-23 Perhaps the best way to evaluate how commonplace marijuana use
disorders are among adolescents is to compare their prevalence estimates to those for alcohol
use disorders and disorders related to other illicit drugs. To this end, we note that the past-
year prevalence of marijuana use disorders for the entire time period was 3.5%, nearly twice
as high as for disorders related to all other illicit drugs combined (1.8%), but still somewnhat
lower than that for alcohol use disorder (4.9%; analyses available on upon request).

The reduction in the past-year prevalence of marijuana use disorders among adolescents
took place during a period when ten US states relaxed criminal sanctions against adult
marijuana use, and thirteen states enacted medical marijuana policies.242% During this
period, teenagers also became less likely to perceive marijuana use as risky, and marijuana
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use became more socially acceptable among young adults.8-26 Furthermore, the THC content
of marijuana increased markedly over this period,2’ a factor that other investigators have
argued may be important in determining the dependence liability of marijuana.2® We cannot
rule out the possibility that any of these factors may play a causal role in marijuana use
disorders; perhaps the trend toward lower prevalence might have been stronger in the
absence of these changes. However, we do find that the reduction in prevalence of marijuana
use disorders may be strongly related to another major social change that occurred during
this period, namely, a reduction in reported adolescent conduct problems, such as fighting
and stealing.

Specifically, we found that scores on a measure of self-reported past-year conduct problems
declined substantially over the 2002-2013 period, and that this phenomenon statistically
accounted for the trend toward lower risk for marijuana use disorders. Put another way, we
observed a decline in the proportion of adolescents who both reported conduct problems and
met criteria for marijuana use disorders. In contrast, the proportion of adolescents with
marijuana use disorders who did not report conduct problems remained relatively constant
(Figure 2). It is increasingly recognized that childhood conduct problems and substance use
disorders share common etiologies and may reflect propensity toward externalizing
behaviors.2%-38 Therefore, the phenomena that we observed may correspond to a more
general reduction in the prevalence of externalizing behaviors. If this is the case, then
declines in both conduct problems and risk for marijuana use disorders may share a common
etiology, possibly related to changes in environmental factors that exert their influence
earlier in childhood.30:31

While the causal pathway associating trends in conduct problems and marijuana use
disorders is unclear, our findings raise an intriguing question: What factors have contributed
to the recent, and possibly ongoing, reduction in conduct problems? Reductions in juvenile
crime rates have been ongoing since the mid-1990s.39 Other investigators have documented
secular trends toward lower rates of bullying, fighting, and theft in recent years.40-43 It
seems likely that the trends documented here are related to these other social trends, and
identification of environmental factors contributing to them could lead to further
improvements in adolescent mental health and substance use outcomes. Some possible
contributing causes mentioned in existing literature include reduced lead exposure,** more
frequent diagnosis and treatment of childhood behavior disorders,3? a rise in school-based
programs to prevent violence and bullying,*! and the emergence of state anti-bullying
laws.4°

Our results should be interpreted in light of the known limitations of observational
epidemiological research. While the study of repeated cross-sections of the population is
ideal for documenting secular trends, it is a less powerful design for causal inference than
individual-level longitudinal studies. Relying on self-reported data for illegal and socially
proscribed behaviors always carries risk of reporting bias, though this concern is mitigated
by the attention to privacy and confidentiality embedded in the NSDUH design.1846 An
additional limitation involves the diagnostic assessment used in the NSDUH. To our
knowledge, this assessment has been subject to only one clinical validation study, and
adolescent dependence diagnoses exhibited moderate concordance with clinician-
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administered interviews.1® Counterbalancing this limitation, the NSDUH interview was
developed in conjunction with cognitive laboratory testing procedures to ensure
comprehensibility of items by a broad range of participants, including adolescents.1 It is
also the only repeated national survey that assesses alcohol and drug dependence diagnoses
among adolescents. Thus, NSDUH data is uniquely capable of providing information about
trends in marijuana use disorders because of the frequency of administration and consistency
of methods.

Limitations notwithstanding, our findings underscore the importance of adolescent mental
health in conferring resiliency to risk for substance use disorders.”~% More importantly, our
study suggests that there are one or more environmental factors—yet to be identified—that
may be changing over time in a manner that leads to both lower risk for marijuana use
disorders and for other behavioral problems. Identification of such factors would facilitate
more effective prevention strategies for marijuana problems and other aspects of behavioral
health.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Prevalence of past-year marijuana use disorders with comorbid conduct problems (filled
symbols, n=71,837) and with no comorbid conduct problems (open symbols, n=144,676).
Asterisks indicate (*) that the annual estimate is lower than the 2002 estimate at p<.05. Plus
symbol (+) indicates that the estimate is significantly higher than the 2002 estimate at p<.05.
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Table 1

Page 14

Time Trends in Past-Year Marijuana Use Disorders Among the Full Population (Top) and Among Past-Year

Marijuana Users (Bottom)

Modeled Prevalence (%0),2002

Modeled Prevalence (%6),2013

Sample B for year (95% CI) p (95% CI) (95% CI)
Full Population (N=216,852)
Full sample 0.976 (0.968, 0.984)  <.001 4.0 (3.9, 4.0) 3.1(3.0,3.1)
Full sample — partially adjusted? 0.972 (0.965,0.981) ~ <.001 N/A N/A
By age
12-14 years 0.974 (0.950,0.998)  .033 1.3 (1.1, 1.4) 0.9 (0.8, 1.1)
15-17 years 0.972 (0.962,0.982)  <.001 6.7 (6.7, 6.8) 5.0 (4.9,5.1)
By race
White 0.967 (0.956, 0.976)  <.001 4.4 (4.3,45) 3.1(3.0,3.1)
Black 1.004 (0.979, 1.028) .760 2.8(2.6,29) 2.9(2.7,3.0)
Hispanic 0.996 (0.974,1.018)  .729 3.8(3.6,3.9) 3.8(3.6,3.9)
Other 0.963 (0.927,0.999)  .044 35(3.2,3.7) 2.3(2.1,2.6)
By sex
Males 0.975 (0.964, 0.987)  <.001 4.4(4.3,45) 3.4(3.3,35)
Females 0.977 (0.966, 0.988)  <.001 3.5 (3.5,3.6) 2.8(27,2.8)
Past-Year Users (n=31,616)
Full sample 0.982 (0.973,0.991)  <.001 27.1(27.1,27.2) 23.4(23.3,23.4)
Full sample — partially adjusted? ~ 0-980 (0.970, 0.989)  <.001 N/A N/A
By age
12-14 years 0.995 (0.969, 1.020) .683 23.4 (23.2, 23.6) 22.4(22.2,22.5)
15-17 years 0.979 (0.969, 0.989)  <.001 27.9(27.9, 28.0) 23.5 (23.5, 23.6)
By race
White 0.983 (0.971,0.994)  .003 26.9 (26.8, 26.9) 23.4 (23.3, 23.4)
Black 0.986 (0.959, 1.015)  .354 23.4(23.2, 23.6) 20.9 (20.7, 21.0)
Hispanic 0.982 (0.959, 1.006)  .133 29.6 (29.5, 29.8) 25.7 (25.5, 25.8)
Other 0.948 (0.908, 0.990)  .016 32.4(32.2,32.7) 21.1(20.9, 21.4)
By sex
Males 0.974 (0.961,0.987)  <.001 29.4 (29.3, 29.5) 23.8(23.7, 23.9)
Females 0.991 (0.979, 1.003) 150 24.6 (24.6,24.7) 22.9(22.8,23.0)

Note: N/A = not applicable.

aTrend adjusted for demographics (age, sex, race).
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Table 2

Time Trends in Nine Risk and Protective Factors: Average Annual Change in Each Construct as Estimated by
Linear Trend Analysis

Time Trend
Variables Beta (95% ClI) p
Risk Factors
Arguing with parents -0.53 (-0.36,-0.71) <.001
Conduct problems -1.28 (-1.04,-151) <.001

Parental drug attitudes -041 (-0.20,-0.63) <.001
Protective Factors

Attitudes toward school ~ 0.91 (1.45, 0.95) <.001

Activity participation 1.20 (1.01, 0.60) <.001

Parental monitoring 0.60 (0.84, 0.36) <.001
Parental affirmation 0.49 (0.71, 0.27) <.001
Drug education -150 (-1.25,-1.75) <.001

Religious commitment  -0.56  (-0.31,-0.81) <.001

Note: Variables were standardized to a mean of zero and a standard deviation of 100; e.g., a time trend slope of 1 means a change of 0.01 standard
deviation per year, on average.
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