1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Drug Alcohol Rev. Author manuscript; available in PMC 2017 September O1.

-, HHS Public Access
«

Published in final edited form as:
Drug Alcohol Rev. 2016 September ; 35(5): 586-590. doi:10.1111/dar.12372.

Novel psychoactive substance use by US adolescents:
characteristics associated with use of synthetic cannabinoids
and synthetic cathinones

Megan E. Patrick!, Patrick M. O'Malleyl, Deborah D. Kloskal, John E. Schulenberg!:2, Lloyd
D. Johnstonl, Richard A. Miechl, and Jerald G. Bachman?

institute for Social Research, University of Michigan, Ann Arbor, Michigan, USA

2Department of Psychology, University of Michigan, Ann Arbor, Michigan, USA

Abstract

Introduction and Aims—The current study documents the characteristics associated with the
use of two novel psychoactive substances: synthetic cannabinoids and synthetic cathinones.

Design and Methods—Nationally representative samples of students in 8" (A=9665), 10t
(N=10,655) and 12t (AM=10,057) grades across the United States were included in the Monitoring
the Future study from 2012 to 2014.

Results—There were relatively few differences in prevalence based on sociodemographic
characteristics, although boys were at greater risk for use of synthetic cannabinoids in 12t grade
(used by 10.3% of boys and 6.4% of girls) and for use of synthetic cathinones in 10t grade (used
by 1.0% of boys and 0.4% of girls). Synthetic drug use was also associated with truancy and use of
cigarettes, alcohol, and marijuana.

Discussion and Conclusions—Prevention and intervention efforts for novel psychoactive
substance use should focus primarily on polysubstance users and youth who are disengaged from
school.
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Introduction

Synthetic drugs are “barely legal toxic highs” [1], substances with “psychotropic effects that
are intentionally marketed and distributed for recreational use by exploiting inadequacies of
existing controlled substance legislation” [2]. These novel psychoactive substances are often
labeled “not for human consumption” (to avoid legal culpability in the US) but are used to
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get high [2]. Testimony by the Director of the US National Institute on Drug Abuse has
highlighted the public health issues related to these substances [3]. In April 2015, the
American Association of Poison Control Centers [4] issued a warning about the emergence
of new synthetic drug compounds, as the chemical properties of the drugs continue to
change. Synthetic drugs are very difficult to regulate due to the rapidly changing and widely
varying chemical compounds; when regulation is enforced for a specific version of the drug,
new variants often emerge (see [5] for a review of legal status in the US).

Synthetic cannabinoids (also called synthetic marijuana or spice) refer to a combination of
herbs and manufactured chemicals that mimic cannabinoids found in marijuana but can have
much stronger effects [6-9]. Among adolescents in the US synthetic cannabinoids are the
most-used illicit drug after marijuana [2,10,11]. Little is known about the health
consequences of their use [3] though associated physical effects include seizures, chest pain,
vomiting and breathing problems [12-14], and psychoactive effects include panic, anxiety,
paranoia and psychosis [14-16], as well as possible drug dependence [12].

Synthetic cathinones, typically called bath salts, are stimulants very similar to amphetamines
such as methamphetamine and MDMA [6-8]. Synthetic cathinones can be powerful drugs
[3] that can lead to acute physical and neuropsychiatric symptoms including seizure, heart
attack and psychosis [17], as well as addiction [18]. These drugs have been linked to high
numbers of emergency department visits [19].

Despite the dangers associated with synthetic drug use, little is known about characteristics
associated with use among adolescents [11]. The present analysis was designed to examine
the prevalence of synthetic cannabinoids and synthetic cathinones as well as the
sociodemographic and adolescent school and social engagement characteristics associated
with their use among 8t-, 10t"- and 12t-grade students in the United States.

Methods

Participants and Procedures

Monitoring the Future data derive from annual, national samples of 8-, 10t- and 12t"-grade
students in the United States. This study analysed data of US 8™ (A=9665), 10t (A=10,655)
and 12t graders (A=10,057) from 2012 through 2014 (see [10, 20] for study design).

Measures

School-based surveys from 2012 to 2014 included questions about students' use of synthetic
cannabinoids, described as “‘synthetic marijuana’ (‘K2,” ‘Spice”) to get high,” and synthetic
cathinones, described as “bath salts (synthetic stimulants) to get high,” in the past 12
months. Sociodemographics (geographical region of country, population density, gender,
race/ethnicity, parent education, and two-parent family structure), adolescent engagement
(school grades, truancy [i.e. cutting class], number of evenings out for fun and recreation),
and other substances use (cigarettes in the past 30 days, alcohol and marijuana in the past 12
months) were also included.
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Statistical Analysis

Results

All analyses used SAS software [21] survey procedures to account for the complex sample
design [10]. Prevalence of “synthetic marijuana” and “bath salts” use by grade and
covariates were computed using weighted means. Logistic regression was used for pairwise
comparisons of covariates with use and for the multivariable models predicting use.

“Synthetic marijuana” use in the past 12 months was reported by 3.5% of US 8t" graders,
7.2% of 10t graders, and 8.3% of 12" graders for the years 2012-2014 combined. “Bath
salts” use in the past 12 months was reported by 0.6% of 8™ graders, 0.7% of 10t graders
and 0.7% of 12" graders. Table 1 shows use by cohort year and sociodemographic
subgroups. Pairwise comparisons within grades are shown for each set of variables.
“Synthetic marijuana” use declined significantly from 2012 to 2014 among 10t and 12th
graders but not 8t graders; “bath salts” use did not change significantly. Gender differences
emerged for 12t graders' use of “synthetic marijuana” (10.3% of boys, 6.4% of girls) and
for 10t graders' use of “bath salts” (1.0% of boys, 0.4% of girls). Use was consistently
lower among adolescents living with two parents. Among students who have used “synthetic
marijuana,” 11.6% of 8™ graders, 6.7% of 10t graders, and 6.3% of 12t graders also used
“bath salts.”

Synthetic Cannabinoid Use

In multivariable comparisons in logistic regression models (Table 2), recent cohorts had
progressively significantly lower prevalence of “synthetic marijuana” use among 10t and
12t graders, but not among 8! graders. With only one exception, region was not a
significant predictor in these models. There were no significant differences based on
population density or gender, with the exception that, among 12t graders, boys had higher
odds of using “synthetic marijuana” than girls did. Hispanic 8t graders had higher odds of
using than White 8t graders, and Black 10t graders had lower odds of using than White
10t graders; otherwise race/ethnicity did not emerge as a consistent predictor in the
multivariable model. Parent college education among 10t graders was associated with lower
odds of using “synthetic marijuana,” but family structure was not significant. Adolescent
school and social engagement factors were also associated with use. Having higher grades in
school was associated with less use for 8th graders. Truancy, number of evenings out for fun
and recreation per week, cigarette use in the past 30 days, and alcohol and marijuana use in
the past 12 months were all associated with “synthetic marijuana” use.

Synthetic Cathinones Use

In multivariable models (Table 2), 101" graders had higher odds of using “bath salts” in 2014
than in 2012 (reference year). Sociodemographic factors were not predictive of use, with the
exception that 10t-grade boys had higher odds of use than 10t-grade girls and that Black
youth in 12t grade had higher odds of use than White youth. Adolescent engagement factors
were associated with “bath salts” use. Having higher grades in school was associated with
less use among 8t graders. Truancy for 8t and 10t graders, cigarette use in the past 30
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days, alcohol use in the past 12 months for 101" graders, and marijuana use in the past 12
months for 12" graders were associated with use of “synthetic marijuana.”

Discussion

Despite dangers associated with use of synthetic cannabinoids and synthetic cathinones,
very little information regarding the prevalence rates or characteristics of adolescent users is
available. This is among the first studies to document the national prevalence of synthetic
drugs as a function of historical year, sociodemographic characteristics, and other adolescent
behaviors. The present study further elaborates on recent work examining correlates of use
of synthetic cannabinoids [11] and synthetic cathinones [22] among 121" graders by
including 8™ and 10t graders and more recent data. This information is designed to help
identify and target youth at risk for novel psychoactive substance use. Although synthetic
cannabinoid use has decreased in the past two years, the drug remains relatively prevalent
[2]. Prevalence of synthetic cathinones use is not high, but identifying the adolescents at
greatest risk remains important considering the severity of potential consequences and the
emergence of problems associated with newly emerging variations of the drugs.

Similar to previous research on use and consequences [2, 11, 23], we found limited support
for gender differences with boys reporting more synthetic cannabinoids use in 12t grade
(used by 10.3% of boys and 6.4% of girls) and synthetic cathinones use in 10" grade (used
by 1.0% of boys and 0.4% of girls).

Based on multivariable models including other substance use, relatively few differences in
prevalence were observed for sociodemographics including region, population density,
gender, race/ethnicity, and parental education. Higher grades in school were associated with
less synthetic substance use, but only for 8t graders, suggesting that early signs of low
grades may be a specific indicator of risk. Truancy was associated with use of synthetic
drugs. Evenings out for fun and recreation was also associated with synthetic cannabinoid
use, but only among high school students (10" and 12t graders). Use of cigarettes, alcohol,
and marijuana were the most consistently associated with synthetic drug use, suggesting that
existing screens for substance use may identify adolescents who use or are at risk for using
synthetic drugs. These findings are consistent with existing research documenting that other
substance use is the most robust predictor of synthetic drug use [11].

Limitations of the study include that the data are cross-sectional, self-reported, and based on
in-school surveys, so school dropouts are not included. Nonetheless, this study points
prevention and intervention efforts toward polysubstance-using US adolescents and those
who are disengaged from school. Future research should continue to track the historical
changes in the use of these drugs and their associated consequences, as well as assess the
reasons adolescents report for using novel psychoactive substances and how these may or
may not correspond to reasons for using other substances.
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