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a  b  s  t  r  a  c  t

Background:  The  abuse  of  synthetic  cannabinoids  has  emerged  as  a  public  health  concern  over the past  few
years,  yet  little  data  exist  characterizing  the  use  of  synthetic  cannabinoids,  particularly  among  patients
seeking  substance  use  disorder  (SUD)  treatment.  In a sample  of  patients  entering  residential  SUD  treat-
ment,  we  examined  the  prevalence  of  and  motivations  for synthetic  cannabinoid  use, and  examined
relationships  of  synthetic  cannabinoid  use  with  other  substance  use  and  demographic  characteristics.
Methods:  Patients  (N =  396; 67% male,  75%  White,  Mage = 34.8)  completed  self-report  screening  surveys
about  lifetime  prevalence  of  synthetic  cannabinoid  use,  route  of administration,  and  motives  for  use.
Results: A total  of 150  patients  (38%)  reported  using  synthetic  cannabinoids  in their  lifetimes,  primarily  by
smoking  (91%).  Participants  chose  multiple  motives  for use  and  the  most  commonly  endorsed  included
curiosity  (91%),  feeling  good/getting  high  (89%),  relaxation  (71%),  and  getting  high  without  having  a pos-
itive  drug  test  (71%).  Demographically,  those  who  used  synthetic  cannabinoids  were  younger  and  more
were  White.  They  had higher  rates  of other  substance  use  and  higher  scores  on measures  of  depression
and  psychiatric  distress.
Conclusions:  Lifetime  synthetic  cannabinoid  use  was  relatively  common  in  SUD  patients  and  many  of
those  who  used  it reported  doing  so  because  they believed  it would  not  result  in a positive  drug  test.
Further  research  is  needed  to characterize  the extent  of  synthetic  cannabinoid  use  among  SUD  treatment
samples,  and to  establish  understanding  of  the  longitudinal  trajectories  of  synthetic  cannabinoid  use  in
combination  with  other  substance  use,  psychiatric  distress,  and  treatment  outcomes.

© 2014 Elsevier  Ireland  Ltd.  All  rights  reserved.

1. Introduction

Use of synthetic cannabinoids, often called Spice or K2,
has emerged in recent years (Camp, 2011; Vardakou et al.,
2010; Wells and Ott, 2011). Poison Control Center data indicate
increases in treatment for synthetic cannabinoids’ acute effects
from 2009–2011 (Wood, 2013). Synthetic cannabinoids are often
smoked and purportedly produce cannabis-like effects, though less
is known systematically about their psychoactive and health effects
(Vardakou et al., 2010). Poison center and case reports demonstrate
that synthetic cannabinoids produce significant health effects (e.g.,
tachycardia, seizures, hallucinations, hypertension, nausea, kid-
ney injury, and memory impairment; Centers for Disease Control
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and Prevention (CDC), 2013a; Forrester et al., 2012; Seely et al.,
2012). Additionally, the toxicity and sequelae can be more severe
than for natural cannabis (Fantegrossi et al., 2014; Forrester et al.,
2012). Initially considered a legal alternative to cannabis, regula-
tion of synthetic cannabinoids has recently increased and the most
common are now classified as Schedule I Controlled Substances
(Department of Justice, 2013; Seely et al., 2012). Regulation of syn-
thetic cannabinoids is hindered by a lack of standardized lab tests
for their constantly changing composition and derivatives (CDC,
2013b; Fantegrossi et al., 2014; Hudson and Ramsey, 2011; Seely
et al., 2012), which may  include classic cannabinoids or a range
of other compounds (e.g., cyclohexylphenols, benzoylindoles, etc.;
Fantegrossi et al., 2014).

Research on synthetic cannabinoid use is lacking, including
national prevalence data among adults. Monitoring the Future
reports that 7.9% of 12th-graders used synthetic cannabinoids in
2013 (Johnston et al., 2014). A survey of 852 U.S. college students
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found 8% had ever used synthetic cannabinoids, which was more
common in males and younger students (Hu et al., 2011). Many
who use synthetic cannabinoids report side effects (e.g., motor
impairment, tachycardia, hangovers, and paranoia) to a greater
extent than natural cannabis, prefer natural cannabis to synthetic,
and report lifetime use of other illicit drugs (Barratt et al., 2013;
Vandrey et al., 2012). Among 168 people reporting lifetime syn-
thetic cannabinoid use, 37% met  DSM-IV criteria for substance
abuse and 12% met  substance dependence criteria for synthetic
cannabinoids (Vandrey et al., 2012).

Studies have begun assessing motives for synthetic cannabi-
noid use; curiosity, liking the effects, and legality are common
(Barratt et al., 2013; Vandrey et al., 2012). Some individuals may
consume synthetic cannabinoids because they believe that a pos-
itive drug test (e.g., for work, treatment, or probation) can be
evaded when using synthetic cannabinoids instead of other drugs
(Barratt et al., 2013; Vandrey et al., 2012; Winstock and Barratt,
2013). This belief may  persist due to the lack of standard tests
for synthetic cannabinoids (CDC, 2013b; Fantegrossi et al., 2014;
Hudson and Ramsey, 2011; Seely et al., 2012). Evaluation of syn-
thetic cannabinoid motives and use among substance use disorder
(SUD) treatment patients would provide new information among
individuals who undergo frequent drug screening. SUD patients
often have more complex psychiatric and substance use histories
than the samples previously examined, and understanding syn-
thetic cannabinoid use in this population may  inform treatment
approaches. Thus, this study examines the prevalence, correlates,
and motives for synthetic cannabinoid use among SUD treatment
patients.

2. Method

2.1. Participants and procedures

Patients 18 years and older were recruited from a large residential SUD treat-
ment program serving a large metropolitan region in the Midwestern United States.
The  program accepts private pay, medicaid, and patients referred through block
grants from specific counties and contracts with the Department of Corrections.
Announcements were made every 4–8 weeks at daily meetings of all patients stat-
ing that, if interested, patients could approach study staff that same day to complete
a  screening survey that was the first step in recruitment for a randomized controlled
trial. Interested patients received additional study information, were assessed for
eligibility (able to read English and provide informed consent), and provided writ-
ten  consent. Participants self-administered several surveys for the screening and
received compensation for their time. Data reported were collected from 12/2012
to 01/2014. Study procedures were approved by the University of Michigan Institu-
tional Review Board.

2.2. Measures

2.2.1. Synthetic cannabinoid use. Items assessing synthetic cannabinoid use were
preceded by the statement, “These next questions are about synthetic marijuana
(NOT medical marijuana or Marinol). Synthetic marijuana is often called ‘Spice’ or
‘K2′ .” Lifetime (yes/no) and past 12-month use were assessed (response options
modeled after Monitoring the Future; Johnston et al., 2010). Based on prior literature
(Hu et al., 2011; Vandrey et al., 2012), participants selected all the ways they had
ever used synthetic cannabinoids (e.g., smoking, vaporization, and oral). Lifetime
motives were assessed with a checklist of 13 items developed by combining motives
from Monitoring the Future’s marijuana motives questions and prior research on
synthetic cannabinoid use (Vandrey et al., 2012).

2.2.2. Substance use. Lifetime use (yes/no) of alcohol, tobacco and other drugs was
assessed with items from the Addiction Severity Index (McLellan et al., 1980).

2.2.3. Psychiatric distress. The Beck Depression Inventory (Beck et al., 1993) mea-
sured symptoms of depressed mood over the past two weeks using total scores
ranging from 0 to 63; higher scores indicate more severe symptoms. The Global
Severity Index (GSI) of the Brief Symptom Inventory (BSI; Derogatis and Melisaratos,
1983; Derogatis and Spencer, 1982) assessed past-week psychiatric distress. We also
examined the Paranoid Ideation and Psychoticism subscales, given research sup-
porting associations between cannabis and psychosis (McLaren et al., 2010). Mean
scores on the GSI and subscales range from 0 to 4; higher scores indicate higher
levels of distress.

2.3. Demographics

Participants reported age, gender, race/ethnicity, and marital status.

2.3.1. Data analysis. Data analyses employed SAS version 9.3. Frequencies and
descriptive statistics were calculated for all variables. Chi-square tests and t-tests
compared those reporting lifetime synthetic cannabinoid use with those who did
not report use.

3. Results

Participants were 396 SUD treatment patients (Table 1 displays
descriptive information) with a mean age of 34.8 years (SD = 10.7);
67% were male, 75% were White, and 15% were currently mar-
ried/partnered. The substances with the most commonly endorsed
lifetime use were alcohol, tobacco, cannabis, and prescription opi-
oids.

Of those surveyed, 150 (38%) reported ever using synthetic
cannabinoids, and 119 (79%) reported past-year use. Table 2 dis-
plays frequency, route of administration, and motives. About half
of those with past-year use reported fewer than 10 occasions of
use (54%); 21% used more than 40 times. Smoking was the most
common route of administration (91%); 27% also used a vapor-
izer, water pipe, bong, or hookah. Nearly all participants with
lifetime use chose multiple motives, the most common being:
curiosity/experimentation (91%), to feel good/get high (89%), relax-
ation (71%), and to get high without having a positive drug test
(71%). Being “hooked” (16%), seeking deeper insights (23%), and
believing it is safer than other drugs (30%) were less frequently
chosen.

Analyses showed several significant differences when compar-
ing those with and without lifetime synthetic cannabinoid use
(see Table 1). Those with lifetime use were younger (M = 30.0 vs.
37.7 years), a larger proportion were White (81% vs. 71%), and
they were more likely to report use of several other substances
(heroin, methadone, prescription opioids, prescription sedatives,
amphetamines, ecstasy, cannabis, hallucinogens, inhalants, and
tobacco), but not alcohol, barbiturates, cocaine, or PCP. Individuals
reporting lifetime use had more severe symptoms of depression
(M = 24.9 vs. 20.0), and higher levels of general psychiatric distress
(M = 1.26 vs. 0.94), paranoid ideation (M = 1.43 vs. 0.99), and psy-
choticism (M = 1.29 vs. 0.97).

4. Discussion

Synthetic cannabinoid use among patients in this SUD treat-
ment sample was  relatively common. Individuals with lifetime use
endorsed several motivations; the most common being to get high
and experimentation. Over two-thirds reported using synthetic
cannabinoids to avoid having a positive drug test. This motive has
been reported, but less commonly endorsed, in other samples. For
example, 30% reported this motive among 168 individuals with life-
time synthetic cannabinoid use in a web-survey (Vandrey et al.,
2012). Additionally, 8% of Australian individuals in a web-survey
endorsed this as a motive for first use (Barratt et al., 2013). This
is relevant for treatment providers because frequent urine drug
testing is often integral to SUD treatment and probation. Thus,
consuming synthetic cannabinoids can complicate the treatment
process, especially when urine tests do not identify all synthetic
cannabinoids (CDC, 2013b; Fantegrossi et al., 2014; Hudson and
Ramsey, 2011; Seely et al., 2012).

A sizable minority (30%) of individuals with synthetic cannabi-
noid use endorsed the motive that it is safer than other drugs.
This belief persists despite evidence indicating that it may  pose
more risks than natural cannabis (Fantegrossi et al., 2014; Forrester
et al., 2012). Perceived safety of synthetic cannabinoids could be
addressed in treatment during routine psycho-education about
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