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Abstract 

Title of Dissertation: Synthetic cannabinoid use and clinical correlates among youth in  

   treatment for substance use disorders 

Victoria Lynn Selby, Doctor of Philosophy, 2017 

 

Dissertation Directed by: Chair: Carla Storr, ScD, MPH, Professor, Family and  

        Community Health 

 

Statement of the problem:  Little is known about synthetic cannabinoids (SC) use 

among adolescents and young adults admitted to residential substance use treatment 

programs.  The purpose of this study is to explore the extent of SC use in this population, 

identify characteristics of those at greatest risk to use, and examine psychiatric 

comorbidities, as well as associated risk behavior unique to SC users that may complicate 

treatment and recovery.     

Methods: This is a case-control study using retrospective chart review of patients, ages 

12-25. SC users (n = 227) were compared to a random sample of nonusers (n = 202).  

Relationships between SC use (lifetime, recency, and amount of use) and characteristics, 

psychiatric indicators, and risk behaviors were examined using chi-square comparisons 

and logistic regression models.   

Results: Nearly one-third (32.5%) of the youth entering treatment had lifetime SC use.  

SC use was more common among males (OR=1.64, CI=1.02, 2.63, p=0.04), Whites 

(OR=1.94, CI =1.18, 3.20, p=0.009), and LGBT identifying youth (OR=2.19, 95%, CI 

=1.06, 4.52, p=0.04); while it was less common among those preferring opioids 

(OR=0.49, CI=0.30, 0.80, p=0.004).  Persistent use was more common than experimental 

use in youth with legal involvement (OR=2.17, CI=1.12, 4.27, p=0.02) and having two or 

more choice drugs (OR=2.80, CI=1.45, 5.42, p=0.002).  Youth who reported lifetime SC 



 

 

use had over three times the odds of having a diagnosis of psychotic disorder (OR=3.38, 

CI=1.89, 9.61, p=0.02).  Amount of use and recency of use was not significantly 

associated with psychotic disorders.  Lifetime SC users were more likely to be prescribed 

an antipsychotic medication (OR=1.89, 95%, CI=1.18, 3.05, p=0.01).   Lifetime 

hallucinogen use was a behavior associated with lifetime SC use (OR=1.68, 95%, 

CI=1.08, 2.62, p=0.03). 

Conclusions:  SC use was fairly common among these patients. Recognizing personal 

characteristics and risk behaviors that are associated with SC use may help health care 

providers to recognize users and those at risk of using; however, it is important to screen 

all patients. Prevention strategies for youth are needed, especially for those with legal 

involvement and who identify as LGBT.  Psychiatric morbidity such as psychosis is 

associated with SC, which may complicate treatment.   
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CHAPTER 1 

INTRODUCTION TO THE RESEARCH PROBLEM 

 

 Synthetic cannabinoids (SCs) are one type of a growing number of chemicals 

referred to as new psychoactive substances (NPS) (National Institute on Drug Abuse, 

2015b; United Nations Office on Drugs and Crime, 2011).  There is limited knowledge 

about who is using them and its possible impact on the drug treatment population.  In this 

chapter, the purpose of this research will be explained, and the aims will be outlined.  The 

projected significance of the study will be discussed.   

1.1 Emergence of Synthetic Cannabinoids as a Drug of Abuse 

In the past, few years SCs have become widely available substances consumed by 

youth.  Commonly referred to and sold as Spice or K2, it is also called fake weed, 

Yucatan Fire, Skunk, Moon Rocks, and many others.  These drugs have been retailed at 

gas stations, convenience stores, and by way of the internet with regulations trailing 

behind emergence. Though it may seem akin to the commonly known phytocannabinoid, 

marijuana, SC is a collective term for a variety of lab-synthesized chemicals.  

Naphthoyindoles (e.g., JWH-015, JWH-018, JWH-019, JWH-073, JWH-122, JWH-200, 

JWH-210), phenylacetylindoles (e.g., JWH-250, JWH-253), cyclohexyphenols (e.g., CP 

47,497), benzolylindoles (e.g., AM694, RCS-4), and classical cannabinoids (e.g., HU-

210) are major chemical families that are combined with plant material, flavors and 

preservatives to create a product for distribution (Zawilska, 2011).   

The effects of SC may be quite strong and deviate from that expected by users.  

Potency may be up to 100 times that of marijuana (Castaneto et al., 2014).  Adverse 

somatic effects have included tachycardia, hypertension, vomiting, tremors, seizures 

(American Association of Poison Control Centers, 2016a), renal failure (Bhanushali, Jain, 
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Fatima, Leisch, & Thornley-Brown, 2013; Centers for Disease Control and Prevention, 

2013a; Kazory & Aiyer, 2013; Murphy et al., 2013; Thornton, Wood, Friesen, & Genona, 

2013; Vilay, Wong, Schrader, Mercier, & Seifert, 2013), and death (Behonick et al., 

2014; Law et al., 2016; Trecki, Gerona, & Schwartz, 2015).  Confusion, anxiety, 

paranoia, and visual and auditory hallucinations are among adverse psychiatric effects 

(Fattore, 2016; National Institute on Drug Abuse, 2015b; Tait, Caldicott, Mountain, Hill, 

& Lenton, 2016).  Its ease of availability, lack of detection methods, "legal" status, 

perception of harmlessness, and high potency as compared to marijuana are all factors 

that give SC appeal (Perrone, Helgesen, & Fischer, 2013).  

Evidence of widespread SC availability and use has come in the form of 

numerous case studies presented in the literature, reports to poison control, and emerging 

studies (Appendix A, Table A.1). European surveillance indicates availability as early as 

2004 (European Monitoring Centre for Drugs and Drug Addiction, 2009).  Cases of SC in 

Australia (Barratt, Cakic, & Lenton, 2013; Bright, Bishop, Kane, Marsh, & Barratt, 

2013), Hong Kong (Tung, Chiang, & Lam, 2012), have added growing accounts of use 

reported in the literature and to the global concern about the use of this drug.  

Surveillance of Japanese-based websites resulted in finding over 140 SCs available since 

2008, and changes in chemical composition of SCs were observed when regulations 

attempted to stop distribution (Kikura-Hanajiri, Uchiyama, & Goda, 2011).  Poison 

control reports in Germany showed several cases of SC use as early as 2008 (Hermanns-

Clausen, Kneisel, Szabo, & Auwärter, 2012).  Increasing numbers of NPS have been 

confirmed as SC in Bulgaria (Andreeva-Gateva, Nankova, Angelova, & Gatev, 2015).  

World Drug Report included several countries with SC use among their populations 
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including Croatia, Germany, Latvia, Slovakia, Spain, Sweden, United Kingdom, and the 

United States (US) (United Nations Office on Drugs and Crime, 2015). A large global 

internet survey (n = 14,966) reports that 17% of adults, mean age 25, who responded 

report using SC at least once (Winstock & Barratt, 2013).   

The US Drug Enforcement Agency (DEA) first detected SC in November 2008 

(Office of National Drug Control Policy, 2011), at which time these drugs were not 

controlled.  Similarly, SC was also identified in Spice products in Germany in 2008, and 

it was shown that SC chemical structure changed in response to regulations (Dresen et al., 

2010).  Since 2010, individual states in the US have exercised various bans on SC, and in 

March of 2011, the DEA temporarily classified five specific cannabinoid compounds as 

Schedule I, meaning that they have no medical purpose and are illegal. Drugs are 

scheduled by chemical, not class.  Currently there are 15 cannabimimetic agents listed as 

Schedule I (United States Department of Justice, 2016).  In 2013, Maryland added 

cannabimimetic agents (e.g., Spice, K2, synthetic marijuana) to the state’s controlled 

dangerous substances list.  As of January 2015, all 50 states banned synthetic 

cannabinoids and synthetic cathinones, another NPS (National Conference of State 

Legislatures, 2015).  State laws have attempted to have blanket legislation to control the 

distribution and possession of synthetic drugs instead of specific chemical bans.  

In response, new analogs have been created, which is predicted to be an ongoing 

trend (Bright et al., 2013; Every Palmer, 2011; Hammersley, 2010; Kikura-Hanajiri et al., 

2011; Perrone, Helgesen, & Fischer, 2013; Vardakou, Pistos, & Spiliopoulou, 2010), 

contributing to its permanence.  The wide range of compounds makes detection and 

control challenging. In addition, the labeling may include terms such as "incense" and 
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"not for human consumption" in an effort to avoid oversight (Office of National Drug 

Control Policy, 2011).   

Many other countries have also recognized the abuse of SC.  Japan implemented 

regulation as early as 2006 (Kikura-Hanajiri, Uchiyama, & Goda, 2011).  Many European 

countries have initiated regulation of SC including Austria, Denmark, Estonia, France, 

Germany, Ireland, Italy, Latvia, Lithuania, Luxembourg, Poland, Romania, Sweden,  the 

United Kingdom,  Hungary, the Netherlands, and Switzerland (Fattore & Fratta, 2011; 

Vardakou et al., 2010). New Zealand made all new psychoactive substances illegal (New 

Zealand Drug Foundation, 2014) . 

There have been numerous emergency department visits associated with SC in 

past years, with 11,406 visits in 2010, which was thought to contribute to the overall rise 

in illicit drug related emergency department visits in the US (Substance Abuse and 

Mental Health Services Administration, Center for Behavioral Health Statistics and 

Quality, 2012).  In 2011, that number more than doubled, reaching 28,531 emergency 

department visits related to SC use (Bush & Woodwell, 2014).  Poison control centers 

have also experienced the impact of SC use with reports beginning in 2010 with 2,906 

calls (American Association of Poison Control Centers, 2013),  increasing in 2012 to 

6,968 calls, decreasing by 2013 to 2,668 calls and at its peak in 2015 with 7,779 

confirmed calls (American Association of Poison Control Centers, 2016b) related to SC.  

Most recent counts for 2016 show a decline to 2,695 Poison Control exposure cases 

(American Association of Poison Control Centers, 2017).   

Student surveys provide an idea as to the extent of use among high school and 

college students in the US.  SC quickly became one of the top drugs of abuse among 
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youth, falling just below marijuana.  Past-year use among 12th graders reached a high of 

11.3% in 2012, and although overall use has decreased, it has remained steady in 2014 

and 2015 (5.8 and 5.2% respectively) according to data from Monitoring the Future 

Surveys (National Institute on Drug Abuse, 2016b).  Use among college student samples 

has varied from 4.2% to as high as 14.3% (Hu, Primack, Barnett, & Cook, 2011; Perrone 

et al., 2013; Stogner & Miller, 2013).   

Few studies have looked at SC use in substance treatment samples. One reported 

that SC lifetime SC use was found in 38% of study participants who were patients at a 

Midwest treatment center (Bonar, Ashrafioun, & Ilgen, 2014).  Another treatment study 

took place in Turkey, and reported 43% had used SC; however all patients with a co-

occurring psychiatric disorder were excluded.  In addition, there was a study of 

psychiatric patients who had a history of substance use disorder (SUD) in New York, 

reporting that 13.8% of had used SC in the three months preceding treatment (Nia, 

Medrano, Perkel, Galynker, & Hurd, 2016).   

It is not surprising that clinicians in a drug treatment center in Baltimore, 

Maryland have been encountering SC use among their patients.  Some patients report 

severe addiction to SC and around-the-clock use.  Other patients report that they have 

tried SC, but would never use it again because they did not like the effects.  Motivation to 

use SC seems varied, as some patients have reported using it to avoid detection, whereas 

others have reported a liking for the stronger, faster, and more powerful effects compared 

to marijuana, which is consistent with the literature (Perrone et al., 2013; Winstock & 

Barratt, 2013).  The former suggests a way to avoid negative consequences; however, the 

later suggests more engagement in risk behavior.  Use of SC could also be correlated with 
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other relevant factors such as experimental use out of curiosity, one of the most 

frequently reported reasons for use (Barratt et al., 2013; Bonar et al., 2014; Lauritsen & 

Rosenberg, 2016).  Recency of SC use could be related to clinical presentation especially 

psychiatric symptoms considering the numerous acute case reports (Appendix A, Table 

A.1).  Although clinicians have long encountered pervasive marijuana use among the 

patients for which there is much research, more recently they have been seeing patients 

who are using SC for which there is little known. 

1.2 Purpose of Studying SC in the Treatment Population 

 The purpose of this study is to inform health care providers and the public about the 

extent of SC use in the treatment population, identify those at greatest risk to use, and to 

gain understanding of psychiatric comorbidities, as well as associated risk behavior 

unique to SC users that may complicate treatment and recovery.  There is little research 

actually characterizing the extent of use and the clinical correlates of SC use among 

youth in treatment populations.   

1.3 Research Aims and Hypotheses 

The aims and hypotheses of this project are to:  

Aim 1:  Describe and compare personal characteristics (e.g., age, gender, race, living 

situation, educational attainment, etc.) by SC use pattern. 

H1a:  Personal characteristics vary between youth who have lifetime SC use 

compared to nonuse.   

H1b: Among youth who have lifetime SC use, personal characteristics vary 

according to the amount of SC use (experimental as compared to persistent use).  
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H1c: Personal characteristics of experimental SC users are similar to those of 

nonusers.  

H1d: Among youth who have lifetime SC use, personal characteristics vary by 

last use of SC (current as compared to past use).  

Aim 2:  Explore the relationships of SC use patterns to indicators for psychiatric 

morbidity (e.g., psychiatric diagnoses, psychotropic medication prescriptions). 

H2a:  Lifetime use of SC is associated with indicators of psychiatric morbidity.   

H2b:  Among youth with lifetime SC use, the amount of use (experimental as 

compared to persistent) is related to the indicators of psychiatric morbidity. 

H2c:  SC experimental users and nonusers have similar indicators of psychiatric 

morbidity.   

H2d:  Among SC users, last use (current as compared to past SC use) is associated 

with psychiatric morbidity.               

Aim   3: Explore the associations of risk behaviors that may have health- and life-

compromising outcomes (e.g., lack occupational norms, legal involvement, sexual risk 

behaviors, and use of other drugs) and SC use pattern. 

H3a:  Risk behavior varies between youth who have lifetime SC use compared 

to nonuse.   

H3b: Among youth who have lifetime SC use, risk behavior varies according to 

the amount of SC use (experimental as compared to persistent use). 

H3c: Risk behaviors of experimental SC users are similar to that of nonusers. 

H3d: Among youth who have lifetime SC use, risk behavior varies by last use of 

SC (current as compared to past use). 
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1.4 Significance of the Study 

 The overarching significance of this study is that it informs preventive health 

strategies by examining SC use, identifying associated personal characteristics, and 

exploring clinical correlates indicative of psychiatric comorbidity and risk behavior.  

Primary, secondary, and tertiary prevention has long served as a community health 

perspective that aims to decrease the risk factors and increase the protective factors 

associated with any disease process (Leavell & Clark, 1965).  Objectives of preventive 

measures are to eliminate and/or minimize the deleterious effects of diseases on health 

and well-being.  It is imperative to realize the potential harm from exposure of SC and 

identify who may be at risk for health compromising outcomes.   

 The purpose of primary prevention is to prevent the occurrence of disease.  This is 

commonly achieved by increasing awareness of potential harms to health and measures to 

protect the public from such harms by reducing exposure.  Assessing who is vulnerable to 

these potential harms guides these interventions (Leavell & Clark, 1965).  By comparing 

users to nonusers in the treatment population, the study will identify risk factors of use 

such as socioeconomic status, sex, age, and other personal characteristics.  It will also 

examine the relationship of SC use and indicators of psychiatric comorbidities.  A greater 

understanding of potential harm tends to decrease the use, as well as, discourage 

availability of substances such as through regulation and decreased demand.   

Current policies and policy conversation regarding marijuana have become 

increasingly relaxed and viewed more socially acceptable in the US.  Botanical marijuana 

is a commonly known source of phytocannabinoids that have a variety of effects some of 

which have been found to be therapeutic.  SCs found in products like Spice and K2 may 
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introduce ambiguity.  In recognizing the harmful effects of SCs, states have tried to 

regulate it apart from botanical marijuana.  This study will give further evidence of the 

risk associated with SC use beyond that of marijuana, strengthening the distinction 

between phytocannabinoids and synthesized cannabinoids.  Greater perception of risk for 

harmful effects is inversely related to use behavior (Lipari, Kroutil, & Pemberton, 2015); 

thus knowledge about the adverse effects is one step toward prevention.  

Secondary prevention includes early detection and treatment of acute cases to 

prevent disability and complications (Leavell & Clark, 1965). Recognizing the extent of 

SC use and associated clinical correlates may help to identify those at risk to use the 

drug, and justify stand-alone inclusion in routine assessment especially in the substance 

treatment setting where potentially high rates of use exist.  Currently, the Diagnostic and 

Statistical Manual of Mental Disorders Fifth Edition (American Psychiatric Association, 

2013), the resource used by clinicians to diagnose psychiatric disorders, includes SCs 

under cannabis.  Distinguishing SC from marijuana diagnostically would likewise prompt 

specific screening for SC. 

Tertiary prevention strategies are rehabilitation- and recovery-oriented.  The 

effects of SCs seem to be different from marijuana, hence may introduce different 

problems for its users. 

The adverse effects already noted have been alarming.  Exploring indicators of 

psychiatric morbidity will provide insight to psychiatric needs that may be unique to this 

population.   

This study collected and explored data from a treatment population that was 

presumed to have more frequent use of drugs including SC than the general population.  
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Exploring SC use among these youth was expected to contribute to the growing 

knowledge about these chemicals that have persisted in availability, identify those at risk 

for using them, and provide insight to prevention strategies.  With guidance from the 

problem behavior theory (Jessor, 2014), an explanatory model for risk behavior, this 

study explored correlations between SC use and other risk behaviors, as well as 

psychiatric indicators which may point to either a vulnerability risk for SC use or an 

adverse health outcome of SC use.   

Overall, findings provide an understanding of SC use among a SUDs treatment 

population and the clinical correlates of SC use to inform health care providers and the 

public of possible deleterious effects, and will consider treatment implications. This study 

adds to a growing body of research about SCs, and spurs ideas for future investigation.   

1.5 Summary of the Introduction 

 This study explores the use of SC among youth who are admitted to residential 

treatment for a variety of SUDs.  Its intent is to begin filling a gap in understanding about 

the use of SC and clinical correlates that may have implications for prevention.  This 

study compares personal characteristics of SC users to nonusers who presented to SUDs 

treatment.  It examines the associations of psychiatric indicators, as well as risk behaviors 

associated with SC.      

The coming chapter provides an overview of cannabinoids, an explanation of the 

theoretical framework that offers guidance to this study, and a literature review on what 

is currently known about SC relative to concepts introduced by the theoretical 

framework.  This retrospective study was undertaken with planned methods to conduct 
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the research, consideration of its limitations and contributions, and the protection of 

human subjects, which will be discussed in later chapters.    
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CHAPTER 2  

BACKGROUND AND LITERATURE REVIEW 

 

 This chapter begins by explaining cannabinoids as a broad class of substances that 

is comprised of phytocannabinoids, endocanabinoids, and synthetic cannabinoids (SC) in 

this order, as they were discovered.  An overview of general chemical characteristics is 

presented along with possible effects.  Surveys inform of the pervasive and continued use 

among the general population; however very little is published about individuals who use 

SC, and less so in treatment settings.  An overview of the theoretical concepts that inform 

the study, as well as background about variables representing these concepts is provided. 

2.1 Cannabinoids, a Class of Substances 

2.1.1 Marijuana sparks therapeutic interest   

Cannabis sativa, commonly called marijuana, is a plant that has been consumed 

for its relaxing effects experienced from intoxication.  It is the "most widely cultivated, 

trafficked and abused illicit drug" with a global prevalence of about 2.5% (World Health 

Organization, n.d.).  In the US, it is the most commonly used illicit drug with 19.8 million 

current users (7.5%) of Americans aged 12 and older (National Institute on Drug Abuse, 

2015a) 

 Spikes in the use of marijuana during the 1960's paired with advances in 

technology and research led to discovery of the biological processes involved resulting 

from consumption, as well as, the associated psychosocial effects.  Observation of 

desirable along with adverse effects of marijuana use has led to attempts to isolate its 

compounds in the spirit of pharmacotherapeutic use.  In 1964 the structure of the 

psychoactive compound in marijuana, delta-9-tetrahydrocannabinol (THC) was isolated 

(Gaoni & Mechoulam, 1964).   
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One of many phytocannabinoids, THC is responsible for mood alterations in 

humans who smoke or otherwise ingest the chemical.  THC acts as a partial-agonist at the 

CB1 receptor in the brain resulting in psychoactive effects.  Some of the common effects 

of marijuana use include euphoria, relaxation, increased sense of pleasure, laughter, 

altered perception of time, and increased appetite (National Institute on Drug Abuse, 

2011).  It is suggested that effects are biphasic, meaning that high doses result in effects 

that are different from low doses (Bortolato, Bini, & Tambaro, 2010; Mechoulam & 

Parker, 2013).  For example, low doses may mimic the body's endocannabinoids 

(Bortolato et al., 2010), acting as an anxiolytic, whereas high doses may induce anxiety.  

Cannabidiol is another phytocannabinoid found in marijuana, but it has different effects 

such as acting as a peripheral anti-inflammatory, as well as attenuating the undesirable 

effects of marijuana such as memory-impairment, anxiety, and psychosis (Mechoulam & 

Parker, 2013).    

2.1.2 Endogenous cannabinoids and receptors discovered  

 

Endocannabinoids have been found to play vital roles in mammalian body 

systems including the central and peripheral nervous system.  In the late 1980's CB1 

cannabinoid receptors in the brain were discovered (Devane, Dysarz, Johnson, Melvin, & 

Howlett, 1988), followed by the CB2 cannabinoid receptors (Munro, Thomas, & Abu-

Shaar, 1993).  CB1 receptors are most associated with the central nervous system, though 

also found peripherally.  There are high concentrations of CB1 in the sensory and motor 

regions of the brain, which may exert an influence on motivation and cognition 

(Mechoulam & Parker, 2013).  CB1 agonists are also known to enhance appetite, which 

has led to research on appetite suppression by blockade, however this resulted in an 
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undesired response of depression, suicidality, and anxiety (Pacher, Batkai, & Kunos, 

2006).  CB2 has been thought to have a role in immune function and protection against 

inflammatory responses without the psychoactive effects associated with CB1 . This has 

stirred interest in the investigation for therapeutic use (Pacher et al., 2006).  The 

discovery of cannabinoid receptors led to the discovery of the endogenous cannabinoids, 

anandamide and 2-arachidonoyl glycerol (2-AG), which are thought to have a role in 

inhibiting other neurotransmitters presynaptically (Mechoulam & Parker, 2013).  The 

cannabinoid system continues to be investigated, and synthesized cannabinoids have 

sustained a legitimate place in scientific research. 

2.1.3 Synthetic cannabinoids: Potential pharmaceuticals turned street drugs 

SCs originated with intent for therapeutic use in the 1980's.  They are a variety of 

compounds functionally similar to THC, the compound responsible for the psychoactive 

properties of marijuana.  Currently, medications such as nabilone (Cesamet™) and 

dronabinol (Marinol™) are both cannabinoid pharmaceuticals that are available in the 

US.  Nabilone is used to treat nausea and vomiting associated with chemotherapy.  

Dronabinol is chemically equivalent to TCH, and it is used to increase appetite in patients 

who have anorexia associated with acquired immunodeficiency syndrome (AIDS), as 

well as nausea.  Manufacturers caution patients about abuse potential and mental state 

changes while using both of these pharmaceuticals (AbbVie, 2015; Meda 

Pharmaceuticals, 2016).   

It was not until roughly 20 years after lab synthesis that these SCs began to 

emerge as a widely available NPS of abuse.  While synthesis of cannabinoids originally 

had a respectable scientific purpose, it has resulted in what the researchers have called 
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“hijacking of basic research” (Wiley, Marusich, Huffman, Balster, & Thomas, 2011, para 

2).  Essentially, the research that was published to share the new findings with a world of 

like-minded researchers has been used to manufacture NPSs that could be sold without 

regulation nor regard for human consequences.  Novel substances tend to hit the drug 

abuse arena rapidly (National Institute on Drug Abuse, n.d.).  People try these new 

substances to experience a high or to feel a new sensation.  Like any commodity, supply 

and demand play key roles in consumption.  Availability of new drugs results in 

inevitable use despite the possible consequences.  This has been seen in Europe with the 

emergence of desomorphine, a synthetic opioid that is more powerful, available, and 

cheaper than heroin (Walker, 2011).  It gets its street name, Krocodile, from the 

appearance of the rotting flesh at injection sites, which resembles crocodile skin.   

Though many drugs may seem to be equivalent, variation in composition may 

mean serious deviation of effects.  Crack cocaine, which gained popularity in the 1980’s, 

is one example of this.  The higher potency of crack as compared to regular cocaine 

hydrochloride contributes to its higher abuse potential and severity of consequences of 

use (Hatsukami & Fischman, 1996).  For example, Human Immunodeficiency Virus 

(HIV) risk-related sexual behaviors have been found to be higher among crack users as 

compared to cocaine (Booth, Watters, & Chitwood, 1993).  More depressive symptoms, 

poorer academic performance, and more alienated relationships with friends and family 

have been found in adolescents using crack as compared to those using cocaine (Ringwalt 

& Palmer, 1989).  Certainly, cocaine is a different class of drug than cannabinoids; 

however, similar to the comparison of crack to cocaine, SC users endorse it as a faster 

and a more powerful high than marijuana.  SC differs from marijuana in that SC is a full 



16 

 

agonist rather than a partial agonist at the cannabinoid receptors, and it may lack 

chemical properties that counteract psychoactive effects (Every Palmer, 2011) as 

compared with marijuana that contains cannabidiol.  Thus, SC may be related to a variety 

of risks that differ from marijuana. 

Despite the consequences, SC has maintained a place in the substance abuse 

arena.  Motivation for SC use has been reported as curiosity (Barratt et al., 2013; 

Gunderson, Haughey, Ait-Daoud, Joshi, & Hart, 2014; Lauritsen & Rosenberg, 2016), 

legal status (Barratt et al., 2013; Every-Palmer, 2010; Lauritsen & Rosenberg, 2016), 

desire to avoid positive toxicology screening,  novelty (Barratt et al., 2013; Gunderson et 

al., 2014; Perrone et al., 2013), social/offered by friends (Barratt et al., 2013; Lauritsen & 

Rosenberg, 2016), to get high (Barratt et al., 2013), and availability (Every-Palmer, 2010; 

Gunderson et al., 2014).  Winstock et al. (2013) found that some SC users preferred it 

over marijuana for the effects, availability, avoiding positive drug screens, and cost.  It 

was a drug of choice for 21% of adult users who responded to an online survey (Vandrey, 

Dunn, Fry, & Girling, 2012). 

In sum, SCs include a variety of cannabinoids that are structurally different from 

marijuana.  Evidence of harmful physical and mental effects have flourished in the 

literature as noted in the introduction, but individuals continue to use it for a variety of 

reasons.  Thus, it is important to identify those who may be at greater risk to use SC and 

its clinical correlates.  The next section will describe known personal characteristics of 

users, followed by an overview of theories guiding the study and a review of literature 

relating concepts to SC use.       
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2.2 Descriptive: Personal Characteristics of SC Users 

 Personal characteristics are one of the first data that are examined when exploring 

the epidemiology of a disease (Centers for Disease Control and Prevention, 2012b).  

These variables include the issue of concern/disease, person, place, time, and risk factors.  

Descriptive epidemiology examines demographic and other personal variables to identify 

high risk groups to inform prevention for health outcomes (Szklo & Nieto, 2007).  

Personal characteristics such as age, sex, ethnicity/race, and socioeconomic status are a 

few of the most commonly observed variables, in addition to activities such as 

occupation, leisure activities, and use of substances (e.g., tobacco, drugs) (Centers for 

Disease Control and Prevention, 2012b).  Case studies have provided initial insight to the 

use and consequences of SC.  Since 2011, studies on larger samples (Appendix A, Table 

A.2) often drawn from student samples (i.e., high school & college), as well as 

community (e.g., social media sites) or service populations (e.g., poison centers & 

forensic patients) have described user characteristics.  Treatment samples have been 

informative mostly about adults. 

A non-exhaustive description of thirty-seven cases from the literature are 

described in Appendix A, Table 1.  The primary objective of the case reports was to relay 

the adverse effects, and they provide limited data on personal characteristics.  The age 

ranges were from 14 to 59-years-old, but most are in their teens and twenties.  Reports 

included females and males from a variety of countries.  A few reports of SC use among 

military personnel suggest that SC was used to get high while avoiding detection 

(Bebarta, Ramirez, & Varney, 2012; Loeffler, Hurst, Penn, & Yung, 2012).  Race was not 
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described in many case reports; however, White, Black, Asian, and Hispanic were among 

those mentioned.  

  Surveys of high school students typically capture teenage youth.  The 

Monitoring the Future Study indicates that SC use is more likely in Hispanic and those 

identifying as Other or more than one race compared to White, Black and Asian (Keyes, 

Rutherford, Hamilton, & Palamar, 2016).  Study results from the same survey at a 

different time show Black students less likely than White to use SC until controlling for 

other substance use, and Hispanic students were less likely, although this was not 

significantly different (Palamar & Acosta, 2015).  The Partnership Attitude Tracking 

Study results indicate that Hispanic teens more likely than non-Hispanic teens to use SC 

(Goldberg, 2013).  Patrick et al. (2015) concluded that race was not a consistent predictor 

among teenage youth.  Twelfth-grade boys were more likely to use than girls, but male or 

female gender did not make a different for lower grades (Patrick et al., 2015).  Keyes et 

al. (2016) found that older teens and those with higher economic means were at higher 

risk to use SC.   

College samples typically include those aged in the late teens and early twenties.  

Among those in this age group, students using SC were more often younger (Hu et al., 

2011), male (Egan et al., 2015; Hu et al., 2011), and White (Stogner & Miller, 2013).  

College students with greater financial means were more likely to use SC (Egan et al., 

2015; Stogner & Miller, 2013).  Lesbian/Gay/Bisexual/Trans-sexual (LGBT) college 

students have been found more likely to have used SC (Stogner & Miller, 2013). Higher 

rates of SC use have been more common among first year than more senior college 

students (Egan et al., 2015).    
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Other community samples have also shown SC users to be more often younger, 

male, and White (Kelly et al., 2013).  In surveys of SC users, most respondents were 

male, had completed high school, and were employed (Barratt et al., 2013).  In poison 

control reports, a majority were male and were an average age of 23-years-old (Forrester, 

Kleinschmidt, Schwarz, & Young, 2011; Hoyte et al., 2012).  No gender differences were 

found in participants in a study of adult marijuana users, but SC users did tend to be 

younger (Lauritsen & Rosenberg, 2016).  Past year SC use was no different between 

heterosexual and LGBT- identifying nightclub goers (Kelly et al., 2013).   

One study of adults admitted to a psychiatric unit who had co-occurring substance 

use found that SC users were more often Black as compared to White or Hispanic (Nia et 

al., 2016).  They found no differences in age, gender, marital status, residence, or 

education (Nia et al., 2016). 

Three SC studies investigated patients who were in SUDs treatment (Bonar et al., 

2014; Castellanos, Singh, Thornton, Avila, & Moreno, 2011; Nurmedov, Yilmaz, Darcin, 

Noyan, & Dilbaz, 2015).  Each describes patient characteristics.  Early in the emergence 

of SC use, Castellanos et al. (2011) reported a case series of 11 patients in a Florida 

SUDs treatment center.  The average age was 17.3-years-old, 10 were male, 10 were 

Hispanic, three had 9
th

 to 11
th

 grade education, four had a 12
th

 grade education, three had 

college, and one had dropped out of high school (Castellanos et al., 2011).  Three patients 

were described as self-pay, while the rest had insurance (Castellanos et al., 2011).       

The two larger studies of adults in SUDs treatment sought to identify differences 

in users versus nonusers, one conducted in the Midwestern US (Bonar et al., 2014), and 

the other in Istanbul, Turkey (Nurmedov et al., 2015).  The US study included adult 
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patients in SUDs treatment who had volunteered for a research study during December 

2012 to January 2014, n = 396, with an average age of 34.8-years-old (Bonar et al., 

2014). Comparisons showed that SC users were younger (M = 30.0, SD = 9.8) compared 

to nonusers (M = 37.7, SD 10.2) and more often White (81% users compared to 71% of 

nonusers) (Bonar et al., 2014). The Turkish study appears to be an adult sample (n = 323) 

with the average age 26.4 (SD 6.3). Similarly, they concluded that younger age correlated 

with SC use even when controlling for gender, marital status, and duration of education. 

2.3 Theoretical Framework 

A multi-factorial perspective is integral to the treatment of substance use 

disorders (SUDs).   The World Health Organization defines health as "physical, mental, 

and social well-being, not merely the absence of disease" (World Health Organization, 

1948).  To some degree, all of these defining features of health are affected in SUDs.  

Impairment in important areas of life function such as school and work is one of the 

diagnostic criteria of a SUD (American Psychiatric Association, 2013).  Health risk 

behaviors such as concomitant drug use and risk behavior associated with HIV and other 

communicable diseases are prevalent in the substance using population.  SUDs are often 

comorbid with other psychiatric disorders.  Problem behavior theory provides a 

framework to explain risk behavior, whereas the recovery oriented systems of care 

provides a framework to inform recovery from health- and life-compromising outcomes 

of risk behavior.   

Recovery-oriented systems of care 

The recovery-oriented systems of care framework came out of Substance Abuse 

and Mental Health Services Administration Center for Substance Abuse Treatment’s 
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National Summit on Recovery in 2005.  A committee of experts decided on the definition 

of recovery from alcohol and drug problems as a process of change through which an 

individual achieves abstinence and improved health, wellness, and quality of life (Sheedy 

& Whitter, 2009).  Recovery-oriented systems of care framework formulates an ideal 

provision of comprehensive services and supports to address complex needs of persons 

who have SUDs in order to achieve recovery (Sheedy & Whitter, 2009).  This perspective 

includes factors such as mental health, educational attainment, legal involvement, and 

other important parts of life (Appendix B).  Recovery is achieved by diffusing risk factors 

and strengthening protective factors to achieve a quality life, not simply an abstinent one.   

Problem Behavior Theory 

Problem behavior theory is an explanatory framework of adolescent risk 

behaviors, defined as “behaviors that can have health- and life-compromising outcomes” 

(Jessor, 2014, 249).  Current problem behavior theory has been developed over the past 

50 years.  It was first conceptualized from Rotter's social learning theory and Merton's 

concept of anomie meaning divergence from societal norms (Costa, 2008).  Problem 

behavior theory in its original form postulates that the proneness for individuals to 

engage in a behavior is reliant on the aggregate influence of three antecedent systems 

that, within each, balance the instigation (risk factors) with controls (protective factors) 

applied to the proneness to the problem behavior (e.g., peers use the drug versus parental 

disapproval) (Costa, 2008; Jessor & Jessor, 1977; Jessor, 1987). 

Psychosocial proneness is the likelihood for or risk of a problem behavior (Jessor, 

1987). The three antecedent systems include personality, perceived environment, and 

behavior systems.  Within the personality system are the enduring, sociocognitive 
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variables (values, expectations, beliefs, attitudes, orientations toward the self and society) 

that reflect social learning and developmental experiences.  The perception of the 

environment refers to the supports, controls, models, and expectations (e.g., parental 

disapproval).  Lastly, the behavior system refers to existing problem behavior such as 

drug use or precocious sex versus socially acceptable behaviors such as academic 

involvement (Jessor, 1987).  The three systems are grounded in the demographic-social 

structure and socialization.  Problem behavior theory postulates that problem behaviors 

such as substance abuse are closely tied to other socially unaccepted or otherwise 

unhealthy behaviors.  Socially unacceptable behaviors positively correlate to one another, 

and have an inverse relationship with pro-social and health-enhancing behaviors (Costa, 

2008).   

The conceptualization of the three systems developed into a more robust 

framework that aligned with the risk and protective factors familiar in epidemiological 

perspectives, lends itself to interdisciplinary application (Jessor, 2014).  Jessor indicates 

that behaviors, whether problematic, health-enhancing, or pro-social result from 

contributions of protective and risk factors (Figure 2.1).   
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Figure 2.1: Problem Behavior Theory 

 

Protective factors decrease the likelihood of engaging in a problem behavior, whereas 

risk factors increase the likelihood of engaging in a problem behavior (Jessor et al., 

2003).  Behavior involvement contributes to adverse or healthy outcomes.   

 Jessor et al. (2003) described the domains of protective and risk factors.  

Protective factors are conceptualized as models protection, controls protection, supports 

protection, and behavior protection (Jessor, 2014).  Models protection is conventional 

behavior by parents and peers such as parental involvement in the community, 

volunteering, peers who are engaging in healthy behaviors (Jessor, Costa, Krueger, & 

Turbin, 2006; Turbin et al., 2006).  Controls protection is individual intolerance and 

social regulation such as friends’ disapproval, family/friends/school/neighborhood 

disapproval and rules against unacceptable behaviors (Jessor et al., 2003).  Supports 
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protection involves a sense of backing such as “family closeness and teacher interest” 

(Jessor, et al., 2003, 331).  Behavior protection is involvement in health-enhancing and 

prosocial behavior (Jessor, 2014). 

Risk factors are conceptualized by models risk, vulnerability risk, opportunity 

risk, and behavior risk.  Models risk includes unconventional and unhealthy role models 

such as parental smoking and alcohol use (Jessor et al., 2003).  Vulnerability risk is 

personal vulnerability such as experience of stress, self-esteem, depression, low 

expectations (Jessor et al., 2003).  Opportunity risk is the availability of tobacco, alcohol, 

and drugs (Jessor et al., 2003).  Behavior risk is involvement in deviant or unhealthy 

behavior.     

Although there are other theories that offer explanations of  substance use, 

problem behavior theory has a comprehensive perspective that speaks the language of 

risk and protective factors that is common in preventive strategies, as well as the recovery 

model presented by the recovery-oriented systems of care.  Through several studies, 

problem behavior theory demonstrates evidence to support its explanation of behavior 

(Jessor, 1991; Jessor, Van Den Bos, Vanderryn, Costa, & Turbin, 1995; Jessor, Turbin, & 

Costa, 1998; Jessor et al., 2006; Jessor, Turbin, & Costa, 2010; Jessor & Turbin, 2014; 

Jessor et al., 2003; Turbin et al., 2006; Vazsonyi, 2010). 

Summary of theoretical frameworks   

In summary, two theoretical frameworks provide different, but overlapping 

perspectives. The recovery-oriented systems of care framework highlights the need to 

understand and respond to the risk and protective factors influencing optimal outcomes.  

Problem behavior theory relates the social-psychological and social-behavioral risk and 



25 

 

protective factors that influence behavior.  Along with evidence found in the literature, 

they have guided the hypotheses development, identification of appropriate variables that 

may correlate with SC use, as well as helped to explain results and place the findings 

within the clinical context. Practical consideration based on availability in the medical 

record was given in the selection of specific clinical correlates.  The following section 

reviews these clinical correlates. 

2.3 Clinical Correlates 

 This section describes psychiatric morbidity and other factors that may be related to 

SC use.  Psychiatric factors may present a vulnerability to use SC or, alternately, may be 

a health-compromising outcome.  Psychiatric morbidities also have substantial impact on 

outcomes and functionality.  Detection and treatment of co-occurring disorders have 

become a standard component of SUDs treatment.  Other clinical correlates include risk 

and protective factors such as parental models and supportive relationships in addition to 

risk behavior involvement.  A key component of problematic substance use is social 

impairment due to substance use.  These impairments include failure to fulfill major role 

obligations continued use despite problems, important social, occupational, or 

recreational activities may be given up or reduced (American Psychiatric Association, 

2013).   

Vulnerability or adverse health consequence: Psychiatric comorbidity 

Since at least the 1980's, the comorbidity of SUDs and psychiatric disorders 

became evident from large public health studies such as the Epidemiological Catchment 

Area (ECA) study, the National Comorbidity Survey (NCS), and the National Survey of 

Mental Health and Wellbeing.   In the NCS, 90% of respondents with cannabis use 
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disorder had a lifetime psychiatric disorder (Agosti, Nunes, & Levin, 2002).  They also 

found that use of cannabis within the past month was associated with anxiety and mood 

disorders (Agosti et al., 2002).  In addition, they found that anxiety and mood disorders 

most often preceded the cannabis use.  The comorbidity of drug use with mood and 

anxiety disorders frequently has been evidenced in population studies (Compton, 2007; 

Lev Ran, 2013; Stinson, Ruan, Pickering, & Grant, 2006; Swift, Hall, & Teesson, 2001).  

Lev-Ran et al (2013) found that 13.9% of those with a mood or anxiety disorder were 

using cannabis as compared to 2.0% of those without mental illness. Mood, anxiety, and 

impulse-control disorders have been found to be significantly correlated to SUDs 

(Kessler, Chiu, Demler, & Walters, 2005).  Strong relationships have been found with 

many other psychiatric disorders such as conduct disorder, antisocial personality, and 

psychosis (Agosti et al., 2002).   

 Longitudinal studies further emphasize the occurrence of co-occurring disorders. A 

youth cohort study over a 15-year period found the association between regular, 

especially daily use, of marijuana with anxiety, though not depression, even among those 

who stopped using (Deganhardt et al., 2012).  A ten-year study of adolescents found that 

with the exception of dysthymia, mood and anxiety disorders were associated with 

cannabis use and progression to cannabis use disorder (Wittchen et al., 2007).  A 21-year 

birth cohort study found a relationship between conduct disorder, aggression, and 

delinquency in childhood with cannabis use disorders in young adulthood (Hayatbakhsh 

et al., 2008).   

 Patients within specialty mental health and addiction treatment settings frequently 

have comorbid disorders (Regier et al., 1990).  Compton et al. (2007) found that 
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psychiatric comorbidity was greater in treatment-seeking individuals with a drug use 

disorder as compared to those who were not seeking help.  Having a mental health 

problem has been identified as a factor that may facilitate treatment seeking for SUDs 

(Agosti & Levin, 2004; van der Pol et al., 2013).  In a treatment sample of adults, a 

majority of whom were court mandated to treatment, 60% met criteria for a comorbid 

psychiatric disorder (Chen et al., 2011), compared to 18.6% of the US general population 

having any mental illness excluding developmental and SUDs (National Institute on 

Mental Health, 2014).  In the same treatment sample, the most common psychiatric 

disorders were that of mood (46%), anxiety (42%), and antisocial personality disorder 

(40%) (Chen et al., 2011).  Antisocial personality disorder must be preceded by conduct 

disorder with onset prior to age 15 (American Psychiatric Association, 2013).  Based on 

years of treatment center reports, it is estimated that 50 to 75% of patients have a co-

occurring disorder (Center for Substance Abuse Treatment, 2005).     

 Co-occurring disorders are associated with a more difficult course of treatment and 

poorer treatment outcomes.  Among people in treatment for substance abuse, those with 

co-occurring disorders were less likely to be in the labor force, 47% as compared to 58% 

(Office of Applied Studies, SAMHSA, 2003).  Psychiatric comorbidity contributes to 

greater relapse among adolescents (Tomlinson, Brown, & Abrantes, 2004). Patients may 

have symptoms that are more persistent, severe, and are less responsive to treatment 

(Center for Substance Abuse Treatment, 2005).   

Treatment complexity is compounded by multiple psychiatric diagnoses.  

Treatment-seeking adult patients who were diagnosed with Attention-Deficit 

Hyperactivity Disorder (ADHD)  more often had other psychiatric comorbidities as 
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compared with those without ADHD (Emmerik van Oortmerssen et al., 2014), but little is 

known about treatment strategies to address the multiple co-morbidities, and research 

frequently focuses on a specific comorbidity.  Psychotropic medication is often a 

component of treatment along with behavioral interventions, but there is little research on 

such cases (National Institute on Drug Abuse, 2010).  In practice, treatment of multiple 

mental illnesses and/or resistant illness often means more than one medication either to 

address symptoms of multiple disorders or to augment treatment of one resistant illness.  

Treatment is resource intensive as it requires a multidisciplinary team of clinicians with 

credentials to prescribe psychotropic medications, therapy services, and addiction 

counseling.  

Cannabis use disorders and other adverse effects from consuming cannabis have 

been associated with smoking botanical marijuana.  This would be especially true prior to 

2004 when SC emerged as an NPS.  Psychiatric symptoms related to SC use have been 

concerning.  Psychotic symptoms were reported in half of the cases from the literature 

presented in Appendix A (Table A.1).  Other psychiatric manifestations were 

restlessness, anxiety, and irritability (half of the cases), and changes in level of 

consciousness such as becoming non-verbal, stuporous, lethargic, confused (one-fourth of 

cases).  Similar adverse effects were found in other reviews (Fattore, 2016; Tait et al., 

2016).  SC is described as having rapid effects that quickly wear off for most (Kjellgren, 

Henningsson, & Soussan, 2013).  Many of the cases describe effects as wearing off 

within 24 hours, suggesting transient symptoms.  Interviews of forensic inpatients that 

had existing psychotic disorders and used SC had revealed that patients reported 
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psychotic symptoms after using SC, and several had psychotic relapse lasting from days 

to weeks (Every Palmer, 2011). 

 Community samples show agreement with these numerous cases.  Sizeable internet 

surveys, as well as emergency department and poison control reports describe psychotic 

effects (Barratt et al., 2013; Besli, Ikiz, Yildirim, & Saltik, 2015; Hoyte et al., 2012; 

Vandrey et al., 2012; Winstock & Barratt, 2013).  Affective symptoms such as panic 

depression have also been reported (Barratt et al., 2013; Gunderson, Haughey, Ait 

Daoud, Joshi, & Hart, 2012). 

In SUDs treatment samples, indicators of psychiatric co-morbidity or symptoms 

were reported in two studies. Castellanos et al. (2011) reported that seven patients had no 

psychiatric diagnoses, while one was diagnosed with ADHD, and another with ADHD, 

depression, and learning disorder. SC users self-reported more severe depressive 

symptoms, higher psychiatric distress, paranoid ideation, and psychoticism (Bonar et al., 

2014).  The psychiatric effects of SC use reported by patients included negative mood 

changes such as irritability and anxiety, and to a lesser extent auditory hallucinations, 

visual distortions, and paranoia (Castellanos et al., 2011).  Similarly, a study of adults 

admitted to a co-occurring unit for psychiatric symptoms found that patients who were 

SC users had more psychosis and agitation (Nia et al., 2016).   

Behavior Risk  

Lacking prosocial occupation.  A general expectation of youth, including 

individuals up to 24 years old, is that they are either in school or employed.  Society 

values school involvement and has an expectation that adolescents at least complete a 

high school.  Higher-level education attainment is associated with lower unemployment 
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(Aud, KewalRamani, & Frohlich, 2011) and incrementally higher salaries (US 

Department of Labor, Bureau of Labor Statistics (BLS), 2014).  Those with less than a 

high school diploma bear the highest unemployment rates (BLS, 2014). The US high 

school dropout rate, defined as the percentage of 16- through 24-year-olds who are not 

enrolled in school and have not earned a high school credential (high school diploma or 

alternate credential), has steadily declined over the past 50 years.  In 2014, the dropout 

rate was 6.5 percent, down from 27.2 in 1960 (National Center for Education Statistics, 

2016).  Some refer to dropout as a public health issue, linking education and economic 

attainment, as well as other factors that contribute to healthier lives such as knowledge 

about healthy lifestyle and less engagement in health risk behaviors (Freudenberg & 

Ruglis, 2007).   

Reasons for dropping out of school vary widely.  Rates of dropout are greatest 

among Hispanic youth.  The gap has narrowed between White and Black youth. Rates for 

males have remained higher than that for females.  While reasons for dropout are 

complex, the trend is moving further away from “pulling out” of school due to external 

demands such as needing employment or having an illness and moving toward students 

being “pushed out” of school due to consequences of missing days, disciplinary action, 

and poor behavior (Doll, Eslami, & Walters, 2013).  There are also students who “fall 

out” of school for more indirect reasons such as apathy, disinterest, and not progressing.  

Substance use may influence academic attainment. 

 McCaffrey et al. (2010) points out that there is not a direct causal relationship 

between marijuana use and poor educational function since either could come first, and 

further that there may be other factors such as peer influence to consider.  While there is 



31 

 

not necessarily a direct causal relationship, longitudinal studies consistently find 

relationships between substance use and poor academic attainment (Bradley & Greene, 

2013).  Some findings indicate that school failure leads to illicit drug use (Gauffin, 

Vinnerljung, Fridell, Hesse, & Hjern, 2013).  Likewise, others have found school 

disengagement (failure, missing school, suspensions) predicted problem substance use in 

late adolescence and early adulthood (Henry, Knight, & Thornberry, 2012).   

 Early substance use has been associated with poor academic attainment (Briere, 

Fallu, Morizot, & Janosz, 2014; Horwood et al., 2010).  Wang and Fredricks (2013) 

found a reciprocal relationship between school engagement and substance use.  They also 

found a greater likelihood of dropout resulting from low school engagement and higher 

delinquent behavior (per Monitoring the Future study variables such as stealing, hitting, 

beating someone up, getting into trouble with the police, and vandalism) (Wang & 

Fredericks, 2013).  Hawkins et al (2013) also found problem behaviors (delinquency, 

marijuana use, alcohol use, sexual activity, and cigarette smoking) to contribute to drop 

out.  In a twin study, shared environmental factors were implicated in the early marijuana 

use and low education attainment (Verweij, Huizink, Agrawal, & Martin, 2013).   

 The effect of substance use on brain function is another factor to consider in its link 

with education.  This can be seen with marijuana.  Certainly, there is evidence of 

cognitive dampening and inhibited motivation that result from using marijuana.  A 

longitudinal study has recently shown that scores on an IQ test declined most 

dramatically with earlier onset use and more persistent use (Meier et al., 2012).  

Marijuana use has been related to impairment of short- and long-term memory beyond 

the time of intoxication (Solowij & Battisti, 2008).  In a fairly large sample of 
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adolescents in grades 6-12, those who used any amount of marijuana regularly showed 

higher dropout rates and worse study skills (Nahapetyan, Ehrenreich, & Orpinas, 2013).      

 In the SUDs treatment population, disengagement with school is common.  Of 100 

adolescents in medication assisted treatment for opioid addiction, only 11 were in school 

or training (Smyth, Fagan, & Kernan, 2012).  One study of adults who were being treated 

in an inpatient setting for substance abuse with an average age of 43, observed that 30% 

had not attained a high school diploma, 40% of the sample had no more than a high 

school education, and overall unemployment was 80% (Chen et al., 2011). 

Though little is found in the literature on health consequences of unemployment 

in young adults, it is of emerging concern.  Cumulative length of time being unemployed 

has been shown to have relationships with mental and physical health, as well as health-

related behaviors in young adults (Janlert, Winefield, & Hammarstrom, 2015).  

Depression was three times more likely in young adults, ages 18-25 years old, who were 

unemployed as compared to those who were employed (McGee & Thompson, 2015). 

While the value in educational attainment corresponds with occupation, the 

importance in youth in SUDs treatment extends to recovery outcomes.  Adolescents who 

were in drug treatment and remained abstinent over four years had higher educational and 

occupational attainment (Brown, D'Amico, McCarthy, & Tapert, 2001).  Likewise, a 

study of high-risk adolescents from a group-home setting found that sustained abstinence 

from substances was associated with receiving a high school diploma and legitimate 

wage-earning (Griffin, Ramchand, Edelen, McCaffrey, & Morral, 2011).  Patients realize 

the need to enhance other parts of their life, in addition to addressing the substance 

problems.  Laudet, Stanick and Sands (2009) have found that many of those who left 
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SUDs outpatient treatment before completion would have liked more help with broader 

life needs including education, and that the absence of such influenced engagement in 

treatment.  

 No literature was found that highlights engagement in school and employment with 

SC use, however, a substantial body of research is available on marijuana use and school 

involvement.  The treatment setting offers a structured environment to identify school 

disengagement including dropout, and incorporate intervention into the planning of 

recovery-oriented care.    

Delinquency.  Legal involvement is commonly connected with substance abuse, 

both related to possession of an illicit substance and with other deviant behaviors.  There 

have been links between marijuana use and criminal activity; however, the temporal 

relationship is not clear.  Marijuana use may influence other deviant behaviors, 

involvement in illegal behavior may contribute to the risk of using marijuana, or there 

may be shared risk factors (Ostrowsky, 2011).   Substance use in general is associated 

with crime and deviant behavior.  Alcohol use has been associated with increased 

criminal activity in adolescents and young adults (Popovici, Homer, Fang, & French, 

2012).  Marijuana use in youth has been associated with higher frequency of violent 

offences in adulthood as compared to nonusers (Reynolds, Tarter, Kirisci, & Clark, 

2011).  An increased odds of having committed a crime is implicated with marijuana use 

as compared to no drug use, but less so than hard drugs such as crack, cocaine, and heroin 

according to one meta-analysis (Bennett, Holloway, & Farrington, 2008).  

 Several factors may contribute to the relationship between marijuana and crime.  

Impaired cognitive function, especially in the higher-level processes such as executive 
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function, is implicated in the connection of marijuana use with violent behaviors 

(Howard & Menkes, 2007; Moore & Stuart, 2005).  Low self-control and attitudes 

favorable to deviance were predictors of marijuana use, whereas school-related variables 

were not predictors in a sample of adolescents (Ngo & Paternoster, 2014).  Positive 

correlations have been found between substance use and criminal behavior (Brunelle et 

al., 2013)  Greater delinquency, as represented by number of arrests, has been associated 

with poorer drug treatment outcomes among adolescents (Brunelle, et al. 2013).   The 

reciprocity of drug use and crime has been observed as drug use in order to decrease the 

inhibition related to committing a crime, drug use results in exposure to more crime, and 

crimes committed to get money to support drug use are examples of the reciprocal 

relationships between drug use and criminal behavior (Brunelle, Cousineau, & Brochu, 

2005).  Youth involved in the criminal justice system have high rates of marijuana use 

(Ewing, Schmiege, & Bryan, 2014).  About half of patients in drug treatment were 

referred by the justice system (Ewing et al., 2014).  Previous arrests were a strong 

predictor of recent substance use, especially marijuana, in youth 12-17 who responded to 

the National Survey on Drug Use and Health Survey (Quinn, Bowen, & McCoy, 2014). 

Avoiding consequences of drug use detection is one factor that may be appealing 

about SC.  The novelty of SC consumption has meant that usual drug screening methods 

have not included testing for its various chemical compositions until its abuse became 

evident.  In addition, the many and growing number of analogs in circulation add to the 

difficulty in developing screening methods.  It has been suggested in the literature that 

youth in treatment indicate using SC to avoid detection (Castellanos et al. (2011), which 

is consistent with many adolescents and young adults encountered in the treatment setting 
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that candidly admit to the desire to get high and avoid detection.  The literature points to 

cases of military personal using SC most likely to avoid detection and disciplinary action 

(Bebarta et al., 2012; Johnson, Johnson, & Alfonzo, 2011).  A qualitative study 

interviewing Black men describes a common theme of SC use by those who are under 

criminal justice supervision (Richardson, Vil, Wish, & Cooper, 2016), also suggesting 

avoidance of detection.       

The Partnership Attitude Tracking Study (2013) provides the insight that teens 

who said they would be more likely to use marijuana if it were legal were already using 

it.  Likewise, it may be the case that legal status makes little difference to those who do 

use.  Most SC users have also used marijuana, which may suggest that users perceive it to 

be the same, but "legal" or, conversely, they are progressing to a more serious drug. 

Some patients do report trying it to avoid detection, whereas others report a liking for the 

stronger, faster, and more powerful effects.  The ease of availability, absence of detection 

methods, legal status, perception of harmlessness, and high potency as compared to 

marijuana are all factors that give SC appeal (Perrone et al., 2013).   

 It is quite likely that there are many shared risk factors for marijuana use and being 

involved with the legal system.  Whether or not a temporal relationship exists may be of 

less importance once an individual presents with both legal involvement and a SUD.  

Both become factors in the recovery process. For example, continued illicit drug use 

following treatment among adolescents has been associated with legal involvement such 

as number of arrests (Joe, Kalling Knight, Becan, & Flynn, 2014).  

Other substance use.  Use of marijuana is associated with increased use of other 

substances of abuse (Lynskey et al., 2003).  Its use has long been considered a "gateway" 
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drug to the use of other and perhaps more "hard" substances.  For example, it is 

uncommon for someone to try cocaine or heroin without first having tried marijuana 

(Kandel, 2003).  In the Australian adult population study, nearly 18% of those who were 

cannabis dependent also had a stimulant, opioid, or sedative use disorder as compared to 

0.5% of nonusers, and alcohol use disorder was more common among dependent 

cannabis users (Swift et al., 2001).  Other factors such as co-occurring psychiatric 

disorders have demonstrated a role in increasingly serious drug use (Conway, Compton, 

Stinson, & Grant, 2006), nonetheless, the pattern exists for a subset of persons using 

substances.     

Nearly half of the cases reviewed (Appendix A) mentioned other substance use.  

SC users across the variety of samples largely reported other substance use such as 

tobacco, marijuana, and others (Barratt et al., 2013; Egan et al., 2015; Goldberg, 2013; 

Hu et al., 2011; Keyes et al., 2016; Martinotti et al., 2015; Palamar & Acosta, 2015; 

Patrick et al., 2015; Perrone et al., 2013; Stogner & Miller, 2013; Vandrey et al., 2012).  

In a study of marijuana users, the data suggests that those who also used SC had earlier 

onset and heavier use of marijuana (Lauritsen & Rosenberg, 2016).   

Sexual risk behavior. HIV is a retrovirus characterized by destruction of T cells, 

otherwise known as CD4 cells, which protect against infections and some types of cancer 

(World Health Organization, 2014a).  AIDS is the advanced stage of HIV, in which 

immune function is severely impaired (e.g., CD4 count decreased) and susceptibility to 

infection and cancer precipitating death is inevitable. While antiviral therapies can 

control the progression of the virus, there is no cure. Hence, identification of high-risk 

populations and prevention are key to suppressing the epidemic.  The Centers for Disease 
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Control and Prevention (CDC) has identified sexual risk taking, substance abuse, and 

lack of awareness as prevention challenges.  Sexual risk factors include early age of 

sexual initiation, unprotected sex, older sex partners, male-to-male sex, sexual abuse, and 

presence of a sexually transmitted disease (Centers for Disease Control and Prevention, 

2013c).  HIV is carried by body fluids of infected individuals and most often transmitted 

through unprotected anal or vaginal sex and needle sharing (Centers for Disease Control 

and Prevention, 2015).  Adolescents and young adults are among those at high risk for 

HIV infection.  Men who have sex with men (MSM) are the most prevalent group for 

new HIV diagnosis in 2010, accounting for 63% of all cases, and those in this group who 

were African American aged 13-24 were the majority (Centers for Disease Control and 

Prevention, 2012a)  In the US, individuals aged 13-24 years old account for one quarter 

of new HIV infections (Centers for Disease Control and Prevention, 2013c).  Although 

the rate of HIV infection has remained stable for adolescents in general from 2008-2011, 

it has been on the rise in adolescent females.  Rates of infection have also continued to 

increase among young adults, with those who are ages 20-24 bearing the highest rates 

among all age groups (CDC, 2014).  Sexual behavior is largely the source of HIV 

exposure among youth who are infected (77% by male-to-male contact in young men; 

56% by heterosexual contact in young women) (CDC, 2014).   

   Sexual risk behaviors have often been correlated with substance abuse with and 

without injection drug use (IDU).  Although the CDC specifies alcohol, crack cocaine, 

methamphetamine, and inhalants among specific substances associated with increased 

HIV infection (Centers for Disease Control and Prevention, 2013b), the use of alcohol 

and drugs in general increases the likelihood of engaging in sexual and drug use 
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behaviors that lead to HIV exposure (Centers for Disease Control and Prevention, 

2013b).  IDU and non-injection crack cocaine use has been found to have an elevated rate 

of sexually transmitted infections (twice as many and moderate elevations respectively) 

compared to nonusers of crack cocaine or injection drugs (Khan et al., 2013).  Of persons 

diagnosed with HIV/AIDS, 64.44% had engaged in non-injection illicit drug use and 

16.60% had intravenously used an illicit drug in their lifetime (Substance Abuse and 

Mental Health Services Administration, Center for Behavioral Health Statistics and 

Quality, 2010).  It is estimated that of the 16 million people worldwide that inject drugs, 

3 million have HIV (World Health Organization, 2014b).  A large national study of IDU 

found that younger users (18-29 years old) were more likely to share injection equipment 

(needles, filter, and so on) and more likely to engage in risky sexual behaviors (sex at 

younger age, unprotected sex, greater number of partners, sex partner that injected drugs) 

as compared to users who were at least 30 years old even though older users had higher 

prevalence of positive HIV (Broz et al., 2013).    

  Non-injection drug use is also associated with transmission of HIV most likely due 

to decreased inhibitions to engage in risky sexual behaviors such as lack of condom use 

and greater number of sexual partners (Centers for Disease Control and Prevention, 

2013b).  Earlier sexual debut has been associated with a higher prevalence of all 

substance use, and sexual activity has been associated with drug use (Pechansky, 2011).  

Khan et al. (2012) adds the idea of high-risk sexual networks as the means of exposure 

more so than multiple partnerships or unprotected sex as compared to the number of 

partners and disinhibition associated with crack cocaine use. 
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 Several studies associate marijuana use with risky sexual behavior (Anderson & 

Stein, 2011; Andrade, Carroll, & Petry, 2013; Bryan, 2012; Floyd & Latimer, 2010; 

Hendershot, Magnan, & Bryan, 2010).  A longitudinal study of youth on probation, found 

that marijuana use was associated with increased sexual risk taking such as lack of 

condom use or use of birth control (Bryan, Schmiege, & Magnan, 2012; Hendershot, 

Magnan, & Bryan, 2010).  Similar findings in a college sample indicate a positive 

relationship between consumption of marijuana and alcohol with increased unprotected 

sex (Simons, Maisto, & Wray, 2010).   

 HIV risk taking behaviors among adolescents in substance abuse treatment were 

examined by Chan et al (2011).  HIV risk behaviors were categorized as sexual risk 

(having at least one of 10 identified behaviors) and needle use (shooting up drugs, 

sharing a needle or other materials, etc.) (Chan, Passetti, Garner, Lloyd, & Dennis, 2011).  

They defined HIV risk as engagement or not in one of these behaviors in the past 12 

months.  Findings included that older age was related to more risk behavior, a positive 

correlation between severity of substance use and HIV risk behavior, and reporting a 

mental health problem was related to HIV risk behavior, but the specific behaviors varied 

(e.g., anxiety was significantly associated with sexual risk taking).  They found that two-

thirds of the adolescent population entering substance abuse treatment engaged in HIV 

risk behaviors.  They suggest that risk for HIV infection increases along with the severity 

of substance abuse in the presence of mental conditions.  

 In sum, HIV continues to be an epidemic the demands preventive measures.  

Though IDU is a direct means of infection transmission, risky sexual behavior spans IDU 

and non-IDU.  Some types of drugs have been identified as being more associated with 
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HIV sexual risk-taking behaviors, and in general, substance abuse is associated with more 

sexual risk taking behaviors.  There is evidence that marijuana, though considered a more 

benign drug than other illicit substances, is associated with such increased risk. There is 

no literature about SC use HIV risk-taking behavior.  Presumably, SC users may have a 

different level of risk taking behavior.  One could hypothesize that they may engage in 

more risk taking than marijuana because most have already tried marijuana and 

expanding use to a novel drug.  Conversely, SC users may engage in less risk taking 

because they are using a drug that they believe is an easily available legal high and will 

not result adverse consequences.  

Influences on Behavior Risk: Models Risk and Supports Protection 

 Models Risk.  Social disapproval of substance use is strongly correlated with drug 

use among teens (Goldberg, 2013).  Parents and peers influence the prevention of 

substance abuse among youth (American Academy of Pediatrics, 2016).  Use of 

substances by parents gives a message to children that the risks are low and that parents 

would not be upset if they engaged in the same behaviors (Goldberg, 2013).   

Peers of substance abuse by peers has been correlated with less substance use 

among youth (Goldberg, 2013).  Situational peer influence is a factor in substance use 

among adolescents such as the size of a party or the amount friends are using (Gallupe & 

Bouchard, 2013).  Friends consuming large amounts of alcohol or other substances, as 

well as smaller group settings contributes to more engagement in substance use (Gallupe 

& Bouchard, 2013). 

 Among reasons for trying SC, one survey found that social interaction was one 

factor (Lauritsen & Rosenberg, 2016).  Similarly, other surveys reported using because a 
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friend used it (Gunderson et al., 2014) or that they were offered SC by a friend (Barratt et 

al., 2013). 

Supports Protection.  Parents who communicate with their children about the 

risks of substance use and express concern for them are less likely to use substances 

(Goldberg, 2013).  Parental monitoring is considered a protective factor in the prevention 

of substance use among adolescents (National Institutes on Drug Abuse, 2003).   

2.4 Summary of the Background and Literature Review 

In summary, cannabinoids is a class of substances including phytocannabinoids, 

endocannabinoids, and synthetic cannabinoids.  Phytocannabinoids are found in botanical 

cannabis, otherwise known as marijuana.  They have been used widely worldwide for 

their psychoactive effects such as relaxation.  Later endogenous cannabinoids, naturally 

occurring in mammals, were discovered prompting further study especially about the 

possible therapeutic possibilities.  This led to lab synthesized cannabinoids that 

eventually emerged on the illicit drug market with unpredictable effects deviating from 

marijuana including acute psychiatric symptoms such as anxiety, agitation, and 

psychosis.    

Little is known about those who may be at risk for SC use.  Personal 

characteristics of SC users have varied possibly due to the variety of samples, but often 

males have been predominant users.  Some studies implicated the younger, male and 

White individuals who were marijuana users, as well as other substances.  Other behavior 

could put some individuals at risk for SC use, but few studies exist do not generalize to 

adolescents and young adults in residential SUDs treatment.  The problem behavior 

theory provides a framework hinged on risk and protective factors with behavior risks 
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correlating with one another.  The recovery-oriented system of care is a framework that 

formulates an ideal of comprehensive services and supports that strengthen protective 

factors and decrease risk factors.  The next chapter describes the methods for this study 

that will explore SC use in youth in treatment, looking at the personal characteristics, 

psychiatric morbidity, and their risk behavior.   

 

  



43 

 

CHAPTER 3 

METHODOLOGY 

 

This section describes the methods for the study including design, setting, sample, 

measures, data abstraction, data analysis, and human protections.  This study took place 

at a residential drug treatment center. The sample was a purposive selection of SC users 

and a randomly selected control group of nonusers.  Data were abstracted from medical 

records following strict standards to protect patient identity.  Next, data were entered into 

a database to in order to create frequency distributions of demographic variables, make 

group comparisons, and examine associations related to health risk behaviors.   

A systematic methodology for retrospective studies was used to maximize the 

quality of the study.  Guidance was taken mainly from Gearing, et al. (2006) who 

suggested conception of the question and hypothesis, review of the literature, proposal 

development and operationalization of variables, developing an abstraction instrument, 

developing protocols for collection, data abstraction, sampling considerations, 

permissions and ethical review, and conducting a pilot study (Gearing, et al., 2005).  

These recommendations were similar to others found in the literature (Hess, 2005; 

Janson, van Aalst-Cohen, Hutten, Buller, Kastelein, Prins, 2006). 

3.1 Design 

This study is a retrospective case-control within a cohort study.  This design was 

chosen because it would capture reported cases of SC use among this substance treatment 

population, and provide a representative comparison group, limiting Berkson’s bias by 

randomly selecting the control group from the same population.  Capitalizing on existing 

cases, this approach allowed for a sizeable yet feasible sample.  In addition, retrospective 
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studies potentially reduce sample bias resulting from self-selection.  Finally, retrospective 

studies may generate new ideas for later prospective studies (Hess, 2004). 

3.2 Sample 

3.2.1 Eligibility 

 

Eligibility included patients admitted to treatment who were 12 to 25 years old at 

the time of admission, reported cannabinoid use (marijuana and/or synthetic 

cannabinoids), and had evidence of assessment of synthetic cannabinoid use in the 

medical record.   

3.2.2 Sample Size and Power 

 

 The goal of sampling was to obtain an adequate number of cases to investigate 

whether there were differences in SC users as compared to marijuana only users. The 

method used for sampling was based on clinical observations and a preliminary informal 

review of 75 medical records. This review demonstrated that about 25% of patients had at 

least tried SC. This would extrapolate to approximately 160 patients who would report 

SC use. The review also demonstrated that about 30% used it with some persistence. 

Using these rates, a sampling procedure to ensure inclusion of an adequate number of SC 

users included capturing all records of patients who have ever used SC, and, randomly 

selecting an equal number representative of all other eligible (history of marijuana use) 

admissions during the same time period for a target sample of 320 individual patients.   

 It was estimated that the target sample size would provide enough power to detect 

moderate effect sizes based on Cohen’s (1988; 1992) established levels of effect size: < 

0.2 small, 0.3 - 0.5 as moderate, and > 0.8 as strong.  For example, for analyses that focus 

more on two group comparisons (SC versus nonusers), an estimated sample size of 129-
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176 per group (or 258-352 in total) is needed to detect a medium effect size (Cohen's d of 

0.30-0.35 or Cramer's V of  0.25) with a power at 80% and an two-tailed alpha = 0.05. 

When exploring the three group comparisons, a sample of 107 per group would be 

needed to detect a Cramer’s V = 0.30.   

3.2.3 Sampling Procedures 

With the potential for readmission to treatment during the time frame, sample 

selection had to begin with narrowing patient admissions to a list of individual patients.  

Originally, the plan was to use an Access database that was used for tracking treatment 

plans to query all admission within the time frame; however, this was found to provide an 

inaccurate list. Thus, the source of patient admissions was changed to a census 

spreadsheet. This Excel workbook was used to track patient admission dates and n
th

 

admission for each patient, and for billing purposes. It provided a list of all admissions 

during the study time frame.  Since this workbook was intended for administrative use, 

several steps were taken to narrow this workbook to a list of individual patients and their 

number of admissions.  The list was rechecked for duplicates by screening for similar and 

same name, medical record number repeats, and dates of arrival. The number of total 

admissions in the original workbook was compared to the individual patient list to 

confirm a matching total number of admissions indicative of a complete patient list.    

Next, each patient's Biopsychosocial Assessment (BPS) was screened for 

eligibility.  If eligible, the individual was assigned to the appropriate group.  If there was 

report of SC use, assignment was made immediately to the SC group. If there was 

marijuana, but no SC use, the patient was assigned to the eligible group for later random 

selection of the comparison group.  If SC use was discovered among the control group 
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during full abstraction (i.e., SC use noted in another part of the record, but omitted from 

the BPS), it was moved to the SC group.  If SC use was not found in a chart from the SC 

user group, it was withdrawn from the sample.  Charts were screened for inclusion 

between April, 2013 and July, 2014.  It was noticed that the latest BPS form, which 

included the SC assessment, had not been fully adopted, which could have decreased the 

number of eligible charts.  In an effort to solve this issue, the time frame was revised to 

include more recent charts, January through December 2014.  The frequencies of 

admissions by month and group were counted to check for variations in distribution.  

3.3 Measures 

 This section describes the variables used to operationalize SC use, psychiatric 

indicators, and behavioral risk and protective factors with concepts of problem behavior 

theory in mind.  Personal characteristics provide an epidemiological and 

sociodemographic context.    

3.3.1 Synthetic cannabinoid use 

 

 SC use is the variable of interest, both as an independent and dependent variable.  

SC use frequency, like all drug use in the study, was originally categorized as never, 

experimental (< 5 times used), persistent irregular (“occasionally”, “sporadic”, “few 

times per year”), persistent light (weekly, monthly), and persistent heavy (more than once 

weekly, daily, “anytime”).  Last use included never, more than one year ago, used in the 

past year but more than one month ago, and used in the past month.    

3.3.2 Personal characteristics 

Personal characteristics were collected and provide a general profile of the 

sample.  Basic demographic data included age, gender, race, and socioeconomic status as 
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represented by type of insurance.  Other socially descriptive data such as the highest level 

of education completed, admission status, custody, and living situation were collected.  

The drug of choice describes the patient’s preferred substance, which may have been 

more than one. Thus, number of drugs of choice was included to show patient preference 

of one, two, or three classes of drugs. Legal history, though a behavior risk, is included 

here as part of the patient profile.  Patient reported history of psychiatric diagnosis and 

medication is also included here as characteristics of the patients who entered treatment.  

Table 3.1 provides the variables and level of data with coding. 
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Table 3.1: Personal characteristic variables operationalized 

Characteristic Level of Data and Coding 

Age Continuous 

Years 

Gender Categorical  

0 = male 

1 = female 

Sexual orientation Categorical  

0 = Heterosexual 

1 = Bisexual 

2 = Homosexual 

3 = Other 

Race Categorical  

0 = White 

1 = Black/African American  

2 = Asian 

3 = American Indian/Alaskan Native 

4 = Hispanic 

5 = Other (e.g., biracial, checks more than one) 

Insurance Categorical  

0 = private/private funding 

1 = public funding/medical assistance 

Admission status Categorical 

0 = Voluntary (parents or patient) 

1 = Mandated by PO 

2 = Court ordered 

3 = Other (e.g., transferred from treatment provider) 

Living situation Categorical 

0 = independent 

1 = parents 

2 = Other family 

3 -= Friend 

4 = Homeless 

5 = Foster 

6 = DJS  

7 = group home/foster group home 

8 = Recovery house 

Drug of choice Categorical 

0 = MJ 

1 = SC 

2 = Alcohol 

3 = Cocaine 

4 = Opioids 

5 = Benzos 

6 = Other 

Number of drugs of choice Categorical 

1 = 1 drug of choice 

2 = 2 drugs of choice 

3 =  3 or more drugs of choice 

Legal involvement Categorical 

0 = none 

1 = any legal involvement  

Self-reported psychiatric history Categorical 

0 = no self-reported diagnosis 

1 = self-reported diagnosis  
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Table 3.1: Personal characteristic variables operationalized (Cont.) 

Characteristic Level of Data and Coding 
Self-reported psychotropic medication 

history 

Categorical 

0 = none 

1 = has been prescribed psychotropics 

 

3.3.3 Vulnerability risk or adverse health consequence: Psychiatric comorbidity 

Psychiatric comorbidity in treatment was indicated by diagnosis based on 

psychiatric evaluation and the treatment prescribed while admitted.  Psychiatric 

evaluation resulted in a variety of diagnoses, which were categorized as Attention-Deficit 

Hyperactivity Disorder, affective disorder, psychotic disorder, and disruptive behavior 

disorder.  These categories capture symptom domains of attention, emotion, thought, and 

behavior respectively.  Often in the acute SUDs treatment setting, it is unknown whether 

the symptom presentation requiring clinical attention is substance-induced or not.  So, 

while these categories lack diagnostic specificity, they are symptom sensitive. If the 

patient was evaluated and determined to have no psychiatric diagnosis other than SUDs, 

they were categorized as no diagnosis. The total number of psychiatric diagnosis was 

accounted for, and categorized to pull in the few that had three or more diagnoses 

together.  Psychiatric comorbidity is operationalized with the indicators along with level 

of data and coding presented in Table 3.2. 

Table 3.2: Indicators of psychiatric morbidity variables operationalized 
Operational Definition  Level of Data and Coding 

Diagnosis based on psychiatric evaluation 

during treatment 

   Attention-Deficit Hyperactivity Disorder 

   Disruptive Behavior Disorder 

   Affective Disorders 

   Psychotic Disorder 

Categorical (N/Y) 

Number of psychiatric diagnoses Categorical (0, 1, 2, 3+)  

Number of psychotropic medications   

prescribed upon discharge 

Continuous  

Prescribed an antipsychotic medication 

upon discharge 

Categorical (N/Y) 
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3.3.4 Behavior risks 

 

There are a variety of risk behaviors.  Based on availability, data for several 

variables were abstracted from the records.  Behavior risk variables included lack of 

prosocial engagement, legal involvement, other substance use, and sexual risk behaviors.  

Lacking prosocial occupation means that the youth are not in school or employed.  Legal 

involvement indicates socially delinquent behavior.  School dropout includes youth who 

are at least 16 years old, are not in school and have no high school diploma or equivalent.  

Operational definitions of behavior risk, level of data, and coding are shown in Table 3.3.   

 Table 3.3: Behavior risk variables operationalized 
Operational Definition Level of Data and Coding 

Lack of prosocial behavior involvement 

Lack of prosocial occupation  (in    

school/training or employed) 

School dropout  

Delinquency 

     History of legal involvement (arrests or 

convictions) 

Sexual risk behaviors 

      Number of lifetime sexual partners  

      Age of first intercourse 

      Condom use (% of use during sexual 

encounters) 

      Contraceptive use  (by females) 

      Ever exchanged sex for money or drugs 

Drug use by last use of each class  

     SC 

     Alcohol 

     Nicotine 

     Cocaine 

     Opioids     

     Benzodiazepines 

     Hallucinogens 

     Other 

Drug use by amount of use 

     SC 

     Alcohol 

     Nicotine 

     Cocaine 

     Opioids     

     Benzodiazepines 

     Hallucinogens 

     Other 

 

Categorical (N/Y) 

 

Categorical (Y/N) 

 

Categorical (N/Y) 

 

 

Continuous 

Continuous 

Continuous 

 

Categorical (N/Y) 

Categorical (N/Y) 

 

Categorical 

0 = no use 

1 = used > 1 year ago 

2 = used within the past year, 

> 30 days 

3 = current use (past 30 days) 

 

 

 

Categorical 

0 = no use 

1 = experimental use 

2 = persistent irregular 

3 = persistent light 

4 = persistent heavy 
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Other factors are thought to influence risk behavior including the theoretical 

constructs of models risk and supports protection.  Models risk were operationalized by 

indicating if there was any known history of substance abuse by the mother, known 

history of substance abuse by the father, and the percent of peers that engaged in 

substance abuse.  Supports protection was operationalized by indicating if there was a 

positive relationship with each parent.   

3.4 Data Management and Quality Control 

 Data were collected at the treatment site in a designated area.  The medical records 

department maintained all of the patient medical records in hardcopy, which were 

requested and signed out in increments of 10 charts at most.  Scanned copies of the BPS 

were available on the secured, password-protected network.  The chart abstraction 

instrument was used to collect data in paper format from the medical charts. A master 

table linking research subject numbers to patient identifiers was kept only for the duration 

of the chart abstraction, data entry, and data checks.  After completion of data extraction, 

it was destroyed so that there were no lingering means of linking data to individuals.   

For patients who had a single admission, abstraction was simply from the record 

for that admission using the data abstraction instrument with guidance from instructional 

codebook.  For patients with repeat admissions, the most recent BPS was used to abstract 

data. Some had subsequent admissions in which an addendum BPS was completed.  If 

there were not changes, the admission of the BPS was used.  If there were changes, the 

BPS data to the recent date were brought forward to capture representative data for that 

patient.  The primary source of data was the BPS.  The remaining data were abstracted 
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from the paper medical chart.  Missing data were coded as 999.  Data that were not 

applicable were coded as 888.   

 Data were entered in to an electronic database, IBM Statistical Package for Social 

Science SPSS Statistics, version 21 (IBM, Armont, NY).   The data was periodically 

screened for errors such as out of range values.  Random checks were performed to 

minimize error of collection and transfer of the data.  Outliers were examined as potential 

errors.  Values such as the minimum, maximum, means were assessed for plausibility 

(e.g., a maximum age of 29 will not be consistent with the sample age range). Errors were 

corrected by going back to the original documentation, and alternate sources of clinical 

data were used as a backup to confirm or correct unusual values (e.g., BPS, History and 

Physical Examination) and re-entering the data.   

Finally, to check the reliability and accuracy of abstraction, 4% of the sample was 

selected for a second abstraction, 2% at a time totaling 17 charts.  An online random 

number generator (www.randomnumbergenerator.org) was used to select one number 

between one and 429 as the starting point on the Excel list that was sorted in ascending 

order.  Counting from the randomly selected point, every 54
th 

was selected, continuing 

from the end of the list back to the beginning until eight were selected.  These charts were 

abstracted using the same abstraction tool and procedure as for the originals.  Each of 

these second abstractions was identified by using the relative study id and a note “check” 

for clear differentiation from the original (e.g., 100 check).  These abstractions were 

compared to the original to note the total number of discrepancies and in what variables, 

checking for patterns.  Then, the actual charts were reviewed, again, to determine the 

most accurate abstracted data.    

http://www.randomnumbergenerator.org/
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3.5 Data Analysis 

The Statistical Package for Social Science (SPSS) Version 21 (IBM, Armonk, 

New York) was used for all data examination and analysis.  Exploratory data analysis 

was performed prior to data analysis.  Missing values, patterns of missing values, and 

outliers were identified, as well as the distributions of the data.  Cross-category frequency 

tables were checked for cell size. Categorical variables were redefined using mutually 

exclusive sets of dummy variables as appropriate.  For continuous variables (e.g.., x and 

z) point estimators such as means, standard deviations, and medians were calculated, 

whereas for categorical variables, the number and percentage of each variable is 

provided.  For continuous variables with non-normal distribution, the Mann-Whitney U 

test was to examine differences among groups.   

For Aim 1, personal characteristics were examined to determine if any 

relationship existed with different patterns of SC use.  These patterns included: lifetime 

SC use compared to nonuse, SC experimental use as compared to persistent use, SC 

experimental use compared to nonuse, and SC current compared to past use.   An 

approach based on the recommendations of Hosmer and Lemeshow (2000) was used to 

examine personal characteristics and to select variables for binomial and/or multinomial 

logistic regression models.   

Beginning with univariable analysis, Pearson chi-squared test was used to check 

for relationships between categorical variables. Two assumptions were observed: 1) the 

independence of data, and 2) expected frequencies of at least 5 in two-by-two 

comparisons.  For violation of frequencies less than 5, the Fisher Exact test was used.  

Contingency tables were created and are presented in the results section. 
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For univariable examination of the few continuous variables, non-parametric 

statistical approaches were used because non-normal distribution violates parametric 

assumptions.   For example, the Mann-Whitney test was used to compare patient age.   In 

this case, the variable was then dichotomized to clinically relevant groups, adolescent and 

young adults.   

Next, variables with a univariable p-value of less than 0.20 were selected for 

multivariable analysis.   This p-value was chosen to provide fairly liberal inclusion of 

variables that may be influenced by confounding, while also limiting overfitting.  Along 

with these variables, basic demographic variables (age, race, gender, and socioeconomic 

status) were included in the first model since they are epidemiologically relevant and 

could have had a collective influence.    

For crude and adjusted odds ratios, an a priori 95% confidence interval was 

specified.   Assumptions of logistic regression were observed and include: 1) linearity, 

and 2) independence of errors.  Linearity is an issue when predictors are continuous.  The 

assumption of independence of errors is not violated as long as the data remain 

independent.  In interpreting odds ratios, the B value shows the direction of the 

relationship, while the odds ratios indicate the likelihood of an outcome given the 

predictor.  When adjusting for other variables, the odds ratio shows the likelihood of the 

outcome given the predictor of interest while holding all others in the equation constant. 

Confidence intervals offer a range of values that provide a context for the value of p.   

The fit of the first full multivariable model that included all variables with a 

univariable p-value of <0.20 was examined.  Then, each variable was inspected for 

statistical significance and the change of estimated coefficient.  The next step was to 
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create another model by selecting variables that appeared to make a contribution to the 

full model.  The new, reduced model was compared to the full model in terms of model 

fit and changes in the estimates.  Then, the eliminated variables were added back in one-

by-one to re-examine contributions and to confirm inclusion or exclusion in the model.   

Once variables for the final model were decided, independent variables were 

examined for interactions among each other.  None were identified.  Thus, main effects 

models were created and are demonstrated in the results section.   

For Aim 2, a similar approach was used.  Univariable analysis was used to 

examine SC patterns of use and psychiatric indicators.   Psychiatric indicators significant 

at the < 0.20 level were selected for examination as dependent variables, with the 

respective specific SC pattern (e.g., lifetime SC use, amount of use, last use) as the 

independent variable of interest.  Variables for the model were selected based on Aim 1 

results.   Then, a similar process of that described for Aim 1 was used to determine the 

final models.   

For Aim 3, risk factors for specific SC use patterns were examined much like 

Aim 1 using Chi-square.  Models were created with behavior risk variables that had a 

univariable p-value of < 0.20 and personal characteristics that were identified in Aim 1 

(univariable associations with p-value < 0.20).  In addition, factors thought to influence 

the behavior such as models risk (parental substance use) and supports protection (having 

a positive relationship with parents) were also included.  Then, the variables thought to 

have contributed to the model were selected for a reduced model just as with Aim 1.   
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3.6 Human Protections 

This study involved identifying patients who were between the ages of 12 and 25 

years old and who were admitted to inpatient substance treatment, factors that represent 

vulnerable populations.  Patients were not contacted at any time during this study and 

there was no recruitment.  There were no direct benefits for subjects selected to be in this 

study.  An indirect benefit was the potential to learn new information enhancing future 

care.  The probability and magnitude of harm/discomfort anticipated in the research was 

not greater in and of themselves than those ordinarily encountered in daily life or during 

the performance of routine physical or psychological examinations/tests.   The greatest 

risk of this study was loss of confidentiality.  In order to protect patient identity, while 

assuring prudent collection of independent data, a separate referencing document was 

used as was the sole link to identifiers.  A study ID was assigned to each individual 

patient.  This document was stored in a separate file in a locked cabinet separate from the 

study data.  This document was destroyed once the database was created and there was no 

longer a need to reference the linkage.   

 This study was eligible for expedited Institutional Review Board review (HP-

00061344). A full HIPAA waiver was obtained.  After IRB approval, electronic and 

medical charts were accessed for data abstraction. All data was abstracted on-site in a 

designated work space onsite using a treatment center computer with security and 

firewalls protection. Medical charts were requested from Medical Records and checked 

out in 10 medical chart allotments. Data was entered into an electronic database, using 

single keyed entry. An eligible case was coded as 101, 102, and so on.  No other persons 

accessed the medical records for this study. 
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3.7 Summary of the Methods 

In summary, this chapter has provided a description of the design, setting, sample, 

measures, data abstraction, data analysis, and human protections.  This is a retrospective 

chart review of patients admitted to SUDs treatment.  The study included a purposive 

sample of all identified SC users and a random sample of all other patients who were 

cannabinoid users for comparison.  Personal characteristics, indicators of psychiatric 

morbidity, and risk behaviors were operationalized for data collection and analysis.  Data 

was collected on site using a data abstraction instrument and codebook.  Univariable and 

multivariable data analysis were performed to examine relationships between SC use 

patterns and personal characteristics, psychiatric indicators, and risk behaviors.  IRB 

approval was obtained, as well as a full HIPAA waiver.  The following chapter will 

report on the findings of the study. 
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CHAPTER 4  

RESULTS  

 

 This chapter presents the findings of the study.  First, the sampling process is 

described.  Data acquisition and management reported.  Then the sample is described 

prior to the comparisons between SC use and nonuse.  Patterns of SC use as related to 

personal characteristics, psychiatric indicators of morbidity, and risk behavior are 

explored.  For each aim, simple comparisons are made, followed by logistic regression 

models as outlined in the methods section.   A brief summary of results for each aim 

concludes this chapter.   

4.1 Obtaining the sample 

A sample of eligible independent subjects was compiled from the 2014 

admissions.  Eligibility included patients admitted to treatment who were 12 to 25 years 

old at the time of admission, reported cannabinoid use (marijuana and/or synthetic 

cannabinoids), and evidence of assessment of synthetic cannabinoid use in the medical 

record.  Figure 4.1 provides a flow chart of the sampling process 
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Figure 4.1: Sampling process 

 
There were 995 total admissions (treatment encounters) during 2014.  Of these, there 

were 775 individual patients from which 700 had evidence of SC assessment during 

screening and 75 that did not.   Of those who had evidence of SC assessment, 19 did not 

use either marijuana or SC, thus not eligible for the study.  This resulted in 217 SC users 

and 464 marijuana users who were eligible.  From the 464 marijuana users, 217 were 

randomly selected as a control group.  Full data abstraction revealed 13 SC users that 
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were misclassified to the control group (e.g., SC reported on history and physical, but not 

on BPS form), and these were moved into the SC use group.  Two cases were removed 

from the control group due to no marijuana or SC reported and lacking adequate 

information.  Finally, there were 227 SC users to compare to 202 nonusers.    

The total number of admissions for the SC user and nonuser groups were 

examined for variation over the year by frequency per month during the study period.  It 

is observed that both groups had readmissions during the year resulting in higher total 

admissions than individual patients.  Table 4.1 demonstrates monthly admissions for each 

group and totals. 

Table 4.1: Monthly admissions to treatment in 2014 for the total sample (N = 429), and  

        by SC user status*     

 Admissions Jan Feb Mar Apr May June Jul Aug Sept Oct Nov Dec Total 

Total 40 41 42 47 58 57 47 43 46 37 34 43 535 

SC Nonusers 16 23 17 27 20 28 27 18 20 19 13 18 246 

SC User 24 18 25 20 38 29 20 25 26 18 21 25 289 
 

% SC users 60.0 43.9 59.5 42.6 65.5 50.9 42.6 58.1 56.5 48.6 61.8 58.1 54.0 

* Note: some patients were admitted more than once during the year, so the number of admissions for the 

sample is greater than the number of individual patients. 

 

4.2 Data acquisition and management 

Data was abstracted from 429 medical charts onsite using the abstraction 

instrument.  Data were entered into the database with frequent checks for accuracy, as 

well as a second abstraction of four percent of the charts to check for reliability of 

abstraction.     

Quality Control 

In sum, 17 charts (4%) were selected from the sample for review.  Discrepancies 

were identified, counted, and evaluated against the medical record.  The total of 

discrepancies ranged from 0 – 13.  Intra-rater reliability, the percent of agreement 



61 

 

between the two abstractions, was 93.2% for the first eight charts, 95.1% for the second 

batch of charts, and totaled 94.2% across the 17 charts.  The number of errors in the 

original abstractions ranged from 0 – 12 per chart.  The number of discrepancies 

identified was relatively low and they were greater than the number of actual errors in the 

original abstractions.  There was no evidence for frequent or systematic error. The overall 

intra-rater reliability was acceptable. 

Preparing the Data 

 Prior to data analysis, variables were first inspected individually for frequencies 

and distributions, as well as for missingness.  In this section describes preparation of the 

data and examination of missing data.  Contingency tables are presented later to describe 

the data according to each aim and hypothesis.   

SC use.  There were seven cases with reported SC use, but did not report one or 

more specifics of use such as the age of onset, frequency of use, or the last time used. 

These seven were included in a dichotomous SC lifetime use variable, but not for the 

history of use (current or past) and the amount of use variables since that specific 

information was missing. Amount of SC use was categorized as never (n = 202, 47.9%), 

experimental less than five times (n = 84, 19.9%), and persistent use (n = 136, 32.2%).  

The history of use was categorized as never (n = 202, 47.9 %), past use more than one 

month ago (n = 152, 36%), and current use within one month (n = 68 16.1%).   

Personal characteristics.  There was very little missing data.  Frequencies of 

each variable were checked and collapsed as appropriate.  Age was collected as a 

continuous variable, and had no missing values.  Ages ranged from 12- to 25-years.  

Values for age were found to have a non-normal distribution when visually examining 
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the histogram and box plots, and non-normal distribution was confirmed with a 

significant Kolmogorov-Smirnov test (0.12, df = 429, p < 0.001).  It was dichotomized to 

group by adolescents, ages 12 to 17 (n = 171, 39.9%), and young adult 18 to 25 (n = 258, 

60.1%).   

Gender, reported as male and female, had no missing data.  Sexual orientation 

status was determined from report of heterosexual, homosexual, bisexual, or other noted 

orientation.  It had one missing value, and was dichotomized to LGBT or not due to the 

small cell sizes for some categories.   

Race categories were originally White, Black, Asian, Hispanic, and other; 

however, frequencies showed that most numerous were White (n = 263, 61.3%) and 

Black (n = 138, 32.2).  Due to the small number in total of those reporting to be Asian, 

Hispanic, or other (n = 28, 6.5%), they were combined with the Black category to add a 

layer of protection from identification and eliminate the small cell size. This resulted in 

race being categorized as White and Other.  Race had no missing data.     

Socioeconomic status is operationalized by insurance type.  Public/medical 

assistance represents lower and private insurance higher socioeconomic status.  Insurance 

type had no missing data.   

Admission status was originally categorized as voluntary (n = 316, 73.7%), 

mandated by probation officer (n = 11, 2.6%), court ordered (n = 58, 13.5%), or other (n 

= 44, 10.3%).  A dichotomous variable, voluntary admission (yes or no) was created.  All 

of the externally motivated reasons for admission (mandated, court ordered, and other) 

were combined to compare to voluntarily admission.   
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Living situation was abstracted into nine categories due to the wide variety of 

situations.   For analyses several of the categories were collapsed due to cell size 1) living 

with parents; 2) living independently/friends/family; 3) homeless; or 4) supervised 

housing (foster, DJS, group home, and recovery house).   

Highest level of education completed ranged from fifth grade to graduate school, 

and they were collapsed to three categories to pull the few extreme values into 

meaningful categories.  The education categories were 1) less than 9
th

 grade; 2) 9
th

, 10
th

, 

or 11
th

; and 3) 12
th

 or more. There was one case missing education completion data. 

More than one drug of choice was often reported by patients.  Since drug of 

choice is not exclusive to one drug, the most common drugs of choice, marijuana (n = 

187, 43.6 %) and opioids (n = 214, 49.9%), each were dichotomized to indicate yes or no 

for the respective drug.    A variable was created to show the number of patients who 

indicated only one versus more than one drug of choice.  It is notable that the percentage 

of White youth indicating opioid as their drug of choice (72.2%) was much higher than 

Other races (27.8%).  Females in this study also made up a higher proportion of the 

opioid preference sub-group with 43.9% female as compared to 23.7 of those preferring 

another drug.    

Self-reported history psychiatric diagnosis and history of being prescribed 

psychotropic were highly correlated, essentially representing the same idea. Of the 331 

reporting ever a mental health diagnosis, 303 (91.5%) were been prescribed a 

psychotropic.  For analysis only history of psychiatric diagnosis was used.  

Psychiatric Indicators of Comorbidity. There was no missing data.  Number of 

psychotropic medications prescribed was categorized to 0, 1, 2, and 3 or more.  There 
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were only 17 cases that had three or four psychotropics prescribed, so they were 

combined in that last category.  

Behavior risk.  Behavior risk included lacking prosocial involvement, 

delinquency, sexual risk behaviors, and other substance use variables.  Parental substance 

use and relationship with parents were possibly influential to behavior risk. 

Lacking the prosocial involvement.  Lacking prosocial involvement included 

lacking of prosocial occupation and school dropout.  Lacking prosocial occupation had 

10 cases missing.  School dropout had one case missing.   

Delinquent behavior.  Legal involvement as stated prior had no missing data.  

Sexual risk behavior.  There was very little missing data among the sexual risk 

behaviors.  Frequencies of each variable were checked and collapsed as appropriate.  For 

lifetime sexual partners, frequency distributions demonstrated a range of zero to a few 

that reported over 50.  Outliers were examined for error.  Most of the frequencies over 20 

were reported in increments of five (i.e., 30, 35, 40…), indicative of estimating.  To 

distribute frequencies more evenly, they were divided by quartiles in addition to a zero 

category.  Percent of condom use was as a continuous variable had a U-shaped 

distribution with many reporting 0% condom use and 100% in addition to a variety of 

other responses falling between.  A nominal variable presents this data as always uses 

condoms as compared to never or inconsistent use.  Contraceptive use among females 

had two missing cases.  Exchanging sex for money or drugs had three missing cases.  

Sexual debut did have 57 missing, 24 nonusers and 33 SC users, likely due to the 

sensitivity of the item.     
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Other substance use.  Categories for the amount of use and last use for each 

substance were collapsed.  Amount of use categories included never, experimental less 

than five times, and persistent use. Last use was categorized as never, past use (more than 

one month ago), and current use (within one month).  Hallucinogens had the most 

numerous missing (n = 9, 2.1%), still well below five percent.  Categories were collapsed 

for some of the analysis.  For example, nicotine cigarette users had 11 nonsmokers, 0 

experimental cigarette smokers, and 73 persistent smokers; while SC nonusers had 27 

nonsmokers, 5 experimental smokers, and 170 persistent smokers.  Thus, experimental 

and persistent were combined to look at ever use.      

Influential factors: Models risk and supports protection for risk behavior.  

Known parent use of substances is a models risk.  Father’s substance use had one missing 

value, mother’s substance use had zero missing values.  The “peers use of substances” 

variable had unreliable data due to some clinicians noting percent of peers who used, 

whereas others indicated the number of peers.  Thus percentage of peer use was not 

included in the analysis.   The positive relationship with parents was a supports 

protection.  Having a positive relationship with mother had 10 (2.3%) missing values, 

where positive relationship with father had six (1.4%) missing. 

4.3 Description of the sample 

Of the 699 individual patients with evidence of SC screening, 227 (32.5%) 

reported lifetime SC use and were included as cases.  A random sample of 217 patients 

was selected as the control group with 202 included in the final sample.  Of those 

reporting lifetime SC use, many were current users, defined as having used within the 

past 30 days (n = 68, 30.9%).  The rest were past users: 68 (30.9%) had used more than 
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30 days ago but within the past year, and 84 (38.2%) had last used over a year ago.  

Persistent SC use was reported by 136 (61.8 %) of the users.   

 A majority of the sample were male (n = 284, 66.2%) and admitted voluntarily (n = 

73.7%).  The sample was largely White (n = 263, 61.3%).  The Other race group was 

predominately Black (n = 138, 83.1%) and a small number of Asian, Hispanic, and others 

that were reporting more than one race (n = 28, 16.9%).   The median age of the sample 

was 18, ranging from 12 to 25 years old.   Young adults made up almost two-thirds of the 

sample (n = 258, 60.1%).  Those LGBT orientation comprised a tenth of the sample (n = 

46, 10.7%).   

Much of the sample had publicly funded treatment (n = 272, 63.4%), were 

voluntarily admitted (n = 316, 73.7%), and a majority of the youth lived with their 

parents (n = 264, 61.5%), yet others were independent/living with other family or friends 

(n = 85, 19.8%), homeless (n = 44, 10.3%), and in supervised housing (n = 36, 8.4%).  

Highest level of education completed varied from less than 9
th

 grade (n = 87, 20.3%), 9
th

, 

10
th

, and 11
th

 grade (n = 209, 48.8%), to 12
th

 grade or more (n = 132, 30.8%).  Legal 

involvement was reported by a majority of the sample (n = 339, 79.0%).  A large number 

of patients had a history of psychiatric diagnoses prior to admission (n = 335, 78.1%).   

Drugs of choice were self-reported, and more than one could be reported, making 

this variable non-exclusive.  There were 327 (76.2%) who reported only one drug of 

choice and 102 (23.8 %) reporting two or more drugs of choice.  The most frequent drugs 

of choice reported among the sample were marijuana, n = 187 (43.6%), and opioids, n = 

214 (49.9%).  Among those reporting marijuana as a drug of choice, 87 (46.8%) did not 

use SC and 99 (53.2%) did report lifetime SC use.  There were 36 (15.9% of SC users) 
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who reported SC as a drug of choice. Of those reporting opioids as at least one drug of 

choice, slightly more were SC nonusers (n = 113, 52.8%) as compared to those use had 

lifetime use of SC (n = 101, 47.2%).  Other drugs of choice included alcohol (n = 47, 

11.0%), cocaine (n = 21, 4.9%), benzodiazepines (n = 24, 5.6%) and others (n =15, 

3.5%).  

4.2 Aim 1: Comparison of Personal Characteristics 

4.2.1 Comparison of personal characteristics by lifetime SC use 

 

Aim 1 H1a was that personal characteristics vary between youth who have 

lifetime SC use compared to nonuse.  The SC user and nonuser groups were similar in 

their personal characteristics (Table 4.2).   
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Table 4.2: Pearson’s chi-square comparisons of personal characteristics in the treatment  

        sample by lifetime SC use or nonuse 
 

Personal characteristics 

Total 

N = 429 

Nonuse 

n = 202 

SC use 

n = 227 

  

 n (%) X
2
 p

 

Sex    

   Female 

   Male 

 

145 (33.8) 

284 (66.2) 

 

76 (37.6) 

126 (62.4) 

 

69 (30.4) 

158 (69.6) 

 

2.50 

 

0.14 

Age 

   Adolescent 

   Young adult 

 

171(39.9) 

258 (60.1) 

 

80 (39.6) 

122 (60.4) 

 

91 (40.1) 

136 (59.9) 

 

0.01 

 

0.92 

Sexual orientation 
a 

   Heterosexual 

   LGBT 

 

382 (89.3) 

46 (10.7) 

 

185 (91.6) 

17 (8.4) 

 

197 (87.2) 

29 (12.8) 

 

2.17 

 

0.14 

 

Race 

   White 

   Other 

 

263 (61.3) 

166 (38.7) 

 

120 (59.4) 

82 (40.6) 

 

143 (63.0) 

84 (37.0) 

 

0.58 

 

0.47 

Insurance type 

   Private 

   Public funds/Medical Assistance 

 

157 (36.6) 

272 (63.4) 

 

81 (40.1) 

121 (59.9) 

 

76 (33.5) 

151 (66.5) 

 

2.02 

 

 

0.16 

Admission status 

   Voluntary 

   Mandated/transferred 

 

316 (73.7) 

113 (26.3) 

 

151 (74.8) 

51 (25.2) 

 

165 (72.7) 

62 (27.3) 

 

0.24 

 

0.63 

Living situation 

   Parents 

   Independent, friend, family 

   Homeless 

   Supervised housing 

 

264 (61.5) 

85 (18.8) 

44 (10.3) 

36 (8.4) 

 

130 (64.4) 

35 (17.3) 

23 (11.4) 

14 (6.9) 

 

134 (59.0) 

50 (22.0) 

21 (9.3) 

22 (9.7) 

 

3.13 

 

0.37 

Highest level of education 
a
 
 

   < 9
th

 grade 

   9th through 11
th

 grades 

   12
th

 grade +some college 

 

87 (20.3) 

209 (48.8) 

132 (30.8) 

 

36 (17.8) 

104 (51.5) 

62 (30.7) 

 

51 (22.6) 

105 (46.5) 

70 (31.0) 

 

1.74 

 

0.42 

Number of drugs of choice 

   One 

   Two or three  

 

327 (76.2) 

102 (23.8) 

 

161 (79.7) 

41 (20.3) 

 

166 (73.1) 

61 (26.9) 

 

2.55 

 

0.11 

Drug of choice is marijuana 

   No  

   Yes 

 

243 (56.6) 

186 (43.4) 

 

115 (56.9) 

87 (43.1) 

 

128 (56.4) 

99 (43.6) 

 

0.01 

 

0.91 

Drug of choice is opioids 

   No 

   Yes 

 

215 (50.1) 

214 (49.9) 

 

89 (44.1) 

113 (55.9) 

 

126 (55.5) 

101 (44.5) 

 

5.60 

 

0.02 

Legal involvement ever 

   No 

   Yes 

 

90 (21.0) 

339 (79.0) 

 

39 (19.3) 

163 (80.7) 

 

51 (22.5) 

176 (77.5) 

 

0.64 

 

0.42 

Patient reported history of psychiatric 

diagnosis 

   No  

   Yes 

 

 

94 (21.9) 

335 (78.1) 

 

 

54 (26.7) 

148 (73.3) 

 

 

40 (17.6) 

187 (82.4) 

 

 

5.19 

 

 

0.02 

aMissing values: sexual orientation (n = 1); highest level of education (n = 1) 

 

The median age of SC users (Mdn = 19.0) was similar to nonusers (Mdn = 18.0); (U = 

21596, z = -1.05, p = 0.30, r = 0.05).   Age is represented as a dichotomous variable to 
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distinguish adolescents and young adults in Table 4.2 where it is observed that each 

group had a similar proportion of use.  Among SC users, a smaller percentage of SC users 

indicated opioids as a drug of choice (n = 101, 44.5%) compared to those who did not (n 

= 126, 55.5%), X
2 

(1) = 5.6, p = 0.02.  Patients reporting a history of any psychiatric 

diagnosis were more frequently SC users, X
2 
(1) = 5.19, p = 0.02.  The percentage of SC 

use was slightly higher among males, those reporting LGBT sexual orientation, those 

with publically funded treatment, and those reporting more than one drug of choice, 

although these differences did not reach statistical significance (Table 4.2).    

Results of univariable analysis showed that patients indicating opioids as their 

drug of choice were less likely to use SC (OR = 0.63, 95% CI = 0.43, 0.93, p = 0.02), 

while those reporting a history of any psychiatric diagnosis were more likely to use SC 

(OR = 1.71, 95% CI = 1.07, 2.27, p = 0.02).  Demographic characteristics (gender, age, 

race, insurance type) were not significant in univariable analysis or while controlling for 

other demographics characteristics.  Controlling for other personal characteristics 

including LGBT, two or more drugs of choice, opioids as drug of choice, and having a 

history of psychiatric diagnosis constant, males were more likely than females to use SC 

(OR = 1.64, 95% CI = 1.02, 2.63, p = 0.04), and White patients were nearly twice as 

likely to use SC than Others (OR = 1.94, 95% CI = 1.18, 3.20, p = 0.009).  LGBT 

identifying youth were more than two times as likely to use SC than patients who 

reported heterosexual orientation (OR = 2.19, 95% CI = 1.06, 4.52, p = 0.04); however, 

only four out of 46 of those reporting LGBT were male, which could result in statistical 

instability of that estimate.  Those who preferred opioids were less likely to use SC (OR = 
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0.49, CI = 0.30, 0.80, p = 0.004).  Table 4.3 provides crude and adjusted odds ratios for 

each model.    

Table 4.3: Crude and adjusted odds ratios for lifetime SC use (nonuse is the reference)  

         given demographic and other personal characteristics  
 

Personal 

characteristics 

Crude OR 

(95% CI) 

 

p 

Adjusted ORa 

(95% CI) 

 

p 

Adjusted ORb 

(95% CI) 

 

p 

Adjusted ORcd 

(95% CI) 
 

p 

Sex 

   Female 

   Male 

 

1 

1.38 (0.93, 2.06) 

 

 

0.16 

 

1 

1.44 (0.96, 2.16) 

 

 

0.08 

 

1 

1.75 (1.06, 2.78) 

 

 

0.03 

 

1 

1.64 (1.02, 2.63) 

 

 

0.04 

Age 

   Adolescent 

   Young adult 

 

1 

0.98 (067, 1.44) 

 

 

0.92 

 

1 

0.99 (0.65, 1.50) 

 

 

0.94 

 

1 

1.26 (0.79, 2.01) 

 

 

0.33 

 

 

 

Race 

   Other 

   White 

 

1 

1.16 (0.79, 1.72) 

 

 

0.45 

 

1 

1.37 (0.88, 2.13) 

 

 

0.16 

 

1 

2.05 (1.21, 3.48) 

 

 

0.008 

 

1 

1.94 (1.18, 3.20) 

 

 

0.009 

Insurance type 

   Private 

   Publically funded 

 

1 

1.33 (0.90, 1.97) 

 

 

0.16 

 

1 

1.44 (0.94, 2.20) 

 

 

0.09 

 

1 

1.38 (0.89, 2.15) 

 

 

0.15 

  

Sexual orientation 

Heterosexual 

LGBT 

 

1 

1.60 (0.85, 3.01) 

 

 

0.14 

 

 

  

1 

2.10 (1.01, 4.37) 

 

 

0.047 

 

1 

2.19 (1.06, 4.52) 

 

 

0.04 

Number of drugs of 

choice 

   One 

   Two or three 

 

 

1 

1.44 (0.92, 2.27) 

 

 

 

0.11 

   

 

1 

1.43 (0.89, 2.28) 

 

 

 

0.14 

  

Drug of choice is 

opioids  

   No 

   Yes 

 

 

1 

0.63 (0.43, 0.93) 

 

 

 

0.02 

   

 

1 

0.47 (0.27,0.80) 

 

 

 

0.006 

 

 

1 

0.49 (0.30, 0.80) 

 

 

 

0.004 

Psych dx hx 

   No 

   Yes 

 

1 

1.71 (1.07, 2.71) 

 

 

0.02 

   

1 

1.57 (0.97, 2.55) 

 

 

0.07 

  

a Adjusted for gender, age, race, and insurance type   

R2 = .015 (Cox and Snell), .020 (Nagelkerke).  Model X2 (4) = 6.58, p = 0.16.  Hosmer and Lemeshow p = 0.70 
b Adjusted for gender, age, race, sexual orientation, number of drugs of choice, drug of choice is opioids, and any self-reported history of psychiatric 

diagnosis  

R2 = .06 (Cox and Snell), .08 (Nagelkerke).  Model X2 (8) = 27.82, p = 0.001.  Hosmer and Lemeshow p = 0.81 
c Adjusted for gender, race, sexual orientation, and drug of choice is opioids   

R2 = .04 (Cox and Snell), .06 (Nagelkerke).  Model X2 (4) = 18.51, p = 0.001.  Hosmer and Lemeshow p = 0.84 
dNo statistically significant interactions were found among the independent variables in the final model. 

 

4.2.2 Comparison of personal characteristics by amount of SC use 

  

 Aim 1 H1b was that among youth who have lifetime SC use, personal 

characteristics vary according to the amount of SC use (experimental as compared to 

persistent use). Chi-square tests for independence show no relationship between SC 

frequency of use and sex, age, sexual orientation, race, living with parents, and drug of 

choice as marijuana or opioids.  An association exists between SC frequency of use and 

history of legal involvement, X
2
 (1) = 8.70, p = 0.003, as well as the amount of SC use 

and number of drugs of choice, X
2
 (1) = 4.18, p = 0.04.  Persistent SC users more often 
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had publicly funded treatment, were mandated to treatment, and had completed 9
th

 – 11
th

 

grade compared to less than 9
th

 and 12
th

 or more, but was not statistically significant. 

Table 4.4 provides the frequencies and chi-square statistic for each characteristic by 

amount of SC use.    

Table 4.4: Pearson’s chi-square comparisons of personal characteristics by experimental  

        and persistent SC use 
 

Personal characteristics 

Experimental 

n = 84 

Persistent 

n = 136 

  

 n (%) X
2 

p
 

Gender 

   Female 

   Male 

 

29 ( 34.5) 

55 (65.5) 

 

38 (27.9) 

98 (72.1) 

 

1.06 

 

0.30 

Age 

   Adolescent 

   Young adult 

 

35 (41.7) 

49 (58.3) 

 

55 (40.4) 

81 (59.6) 

 

0.03 

 

0.86 

Sexual orientation 
a 

   Heterosexual 

   LGBT 

 

71 (84.5) 

13 (15.5) 

 

120 (88.9) 

15 (11.1) 

 

0.86 

 

0.35 

Race 

   White 

   Other 

 

54 (64.3) 

30 (35.7) 

 

85 (62.5) 

51 (37.5) 

 

0.07 

 

0.79 

Insurance type 

   Private 

   Medical Assistance 

 

33 (39.3) 

51 (60.7) 

 

41 (30.1) 

95 (69.9) 

 

1.94 

 

0.16 

Admission status 

   Voluntary 

   Mandated/transferred 

 

67 (79.8) 

17 (20.2) 

 

93 (68.4) 

43 (31.6) 

 

3.39 

 

0.07 

Living situation 

   Parents 

   Independent, friend, family 

   Homeless 

   Supervised housing 

 

50 (59.5) 

22 (26.2) 

7 (8.3) 

5 (6.0) 

 

82 (60.3) 

26 (19.1) 

13 (9.6) 

15 (11.0) 

 

2.75 

 

0.43 

Highest level of education
a 

   < 9
th

 grade 

   9th through 11th grades 

   12th grade + some college 

 

22 (26.5) 

32 (38.6) 

29 (34.9) 

 

28 (20.6) 

72 (52.9) 

36 (26.5) 

 

4.28 

 

0.12 

Number of drugs of choice 

   One 

   Two or three  

 

68 (81.0) 

16 (19.0) 

 

93 (68.4) 

43 (31.6) 

 

4.18 

 

0.04 

Drug of choice is marijuana 

   No  

   Yes 

 

44 (52.4) 

40 (47.6) 

 

80 (58.8) 

56 (41.2) 

 

0.88 

 

0.35 

Drug of choice is opioids 

   No 

   Yes 

 

47 (56.0) 

37 (44.0) 

 

76 (55.9) 

60 (44.1) 

 

0.00 

 

0.99 

Legal involvement ever 

   No 

   Yes 

 

28 (33.3) 

56 (66.7) 

 

22 (16.2) 

114 (83.8) 

 

8.70 

 

0.003 
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Table 4.4: Pearson’s chi-square comparisons of personal characteristics by experimental  

        and persistent SC use (cont.) 

 

Personal characteristics 

Experimental 

n = 84 

Persistent 

n = 136 

  

 n (%) X
2
 p 

Patient reported history of 

psychiatric diagnosis 

   No  

   Yes 

 

 

15 (17.9) 

69 (82.1) 

 

 

23 (16.9) 

113 (83.1) 

 

 

0.03 

 

 

0.86 

       a Missing: SC experimental/persistent use (n = 7, reducing the group n from 227 to 220; sexual orientation  

     (n = 1); highest level of education (n = 1) 

 

Having more than one drug of choice and having any history of legal involvement 

were the two personal characteristics that were related to persistent SC use, demonstrated 

in univariable and multivariable logistic regression estimates.  Univariable analysis 

shows that those who had two or more drugs of choice were about twice as likely to use 

SC persistently (OR = 2.59, 95% CI = 1.36, 4.93, p = 0.04).  When holding demographic 

variables constant, level of education completed, admission status, and legal involvement 

constant, having two or more drugs of choice more than doubled the odds of being a 

persistent SC user (OR = 2.16, 95% CI = 1.22, 4.89, p = 0.03), and this was so while 

holding only legal involvement constant (OR = 2.17, 95% CI= 1.12, 4.27, p = 0.02).  

Those with legal involvement were also more than twice as likely to be a 

persistent SC user.  This relationship was shown when examined alone (OR = 2.59, 95% 

CI = 1.36, 4.93, p = 0.004), while holding constant the demographic variables, level of 

education completed, admission status, legal involvement, and two or more drugs of 

choice (OR = 2.44, 95% CI = 1.22, 4.89, p = 0.01), and in a reduced model with only two 

or more drugs of choice (OR = 2.80, 95% CI = 1.45, 5.42, p = 0.002).  Table 4.5 provides 

the crude and adjusted odds ratios for each model. 
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Table 4.5: Crude and adjusted odds ratios for persistent SC use (experimental SC use is  

         the reference) given demographic and other personal characteristics   
Personal characteristics Crude OR 

(95% CI) 

 

p 

Adjusted OR
a 

(95% CI) 

 

p 

Adjusted OR
b 

(95% CI) 

 

p 

Adjusted OR
cd 

(95% CI) 

 

p 

Gender 
   Female 

   Male 

 

1 

1.36 (0.78, 2.44) 

 

 

0.30 

 

1 

1.36 (0.75, 2.48) 

 

 

0.31 

 

1 

1.11 (0.58, 2.09) 

 

 

0.77 

  

Age 

   Adolescent 
   Young adult 

 

1 

1.05 (0.61, 1.83) 

 

 

0.86 

 

1 

1.17 (0.64, 2.11) 

 

 

0.61 

 

1 

1.21 (0.56, 2.58) 

 

 

0.63 

  

Race 

   Other 
   White 

 

1 

0.93 (0.53, 1.63) 

 

 

0.79 

 

1 

1.07 (0.57, 2.01) 

 

 

0.84 

 

1 

1.30 (0.64, 2.10) 

 

 

0.47 

  

Insurance type 

   Private 

   Publically funded 

 

1 

1.50 (0.85, 2.65) 

 

 

0.16 

 

1 

1.62 (0.88, 2.98) 

 

 

0.12 

 

1 

1.55 (0.79, 3.05) 

 

 

0.20 

  

Highest level of 
education 

   < 9th grade 

   9th through 11th  
   12th grade + college 

 

 

1 

1.76 (0.88, 3.55) 
0.98 (0.46, 2.05) 

 

 

 

0.11 

0.95 

   

 

1 

2.09 (0.95, 4.58) 
1.48 (0.53, 4.16) 

 

 

 

0.07 

0.46 

  

Admission Status 

   Voluntary  
   Mandated 

 

1 

1.82 (0.93, 3.47) 

 

 

0.07 

   

1 

2.04 (0.93, 4.44) 

 

 

0.07 

  

Number of drugs of 
choice 

   One 

   Two or three 

 

 

1 

1.97 (1.02, 3.78) 

 

 

 

0.04 

   

 

1 

2.16 (1.08, 4.35) 

 

 

 

0.03 

 

 

1 

2.17 (1.12, 4.27) 

 

 

 

0.02 

Legal involvement  

   No 

   Yes 

 

1 

2.59 (1.36, 4.93) 

 

 

0.004 

   

1 

2.44 (1.22, 4.89) 

 

 

0.01 

 

1 

2.80 (1.45, 5.42) 

 

 

0.002 
a Adjusted for gender, age, race, and insurance type 

R2 = .015 (Cox and Snell), .021 (Nagelkerke).  Model X2 (4) = 3.38, p < 0.50.  Hosmer and Lemeshow p = 0.37 
b Adjusted for gender, age, race, insurance type, highest level of education, admission status, number of drugs of choice, and legal involvement  

R2 = .10 (Cox and Snell), .13 (Nagelkerke).  Model X2 (9) = 22.26, p = 0.008.  Hosmer and Lemeshow p = 0.92 
c Adjusted for number of drugs of choice and legal involvement  

R2 = .06 (Cox and Snell), .08 (Nagelkerke).  Model X2 (2) = 13.90, p = 0.001.  Hosmer and Lemeshow p = 0.996 
d No statistically significant interactions were found among the independent variables in the final model. 

 

4.2.3 Comparison of personal characteristics by nonuse and experimental use 

Aim 1 H1c was that personal characteristics of SC users who have only used 

experimentally are similar to nonusers.  There was little variation in person 

characteristics of nonusers and experimental-users.  The only statistically significant 

relationship found was between experimental SC use and legal involvement, X
2
 (1) = 

6.51, p = 0.01.  Table 4.6 provides the frequencies and chi-square statistic for each 

characteristic by nonuse and experimental use of SC. 
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Table 4.6: Pearson’s chi-square comparisons of personal characteristics by nonuse and  

        experimental use of SC 
 Nonuse 

n = 202 

Experimental 

n = 84 

  

Personal characteristics n (%) X
2 

p
 

Sex 

   Male 

   Female 

 

126 (62.4) 

76 (37.6) 

 

55 (65.5) 

29 ( 34.5) 

 

0.25 

 

0.62 

Age 

   Adolescent 

   Young adult 

 

122 (60.4) 

80 (39.6) 

 

35 (41.7) 

49 (58.3) 

 

0.11 

 

0.75 

Sexual orientation 
 

   Heterosexual 

   LGBT 

 

185 (91.6) 

17 (8.4) 

 

71 (84.5) 

13 (15.5) 

 

3.15 

 

0.08 

Race 

   White 

   Other 

 

120 (59.4) 

82 (40.6) 

 

54 (64.3) 

30 (35.7) 

 

0.59 

 

0.44 

Insurance type 

   Private 

   Medical Assistance 

 

121 (59.9) 

81 (40.1) 

 

33 (39.3) 

51 (60.7) 

 

0.02 

 

0.90 

Admission status 

   Voluntary 

   Mandated/transferred 

 

151 (74.8) 

51 (25.2) 

 

67 (79.8) 

17 (20.2) 

 

0.82 

 

0.37 

Living situation 

   Parents 

   Independent, friend, family 

   Homeless 

   Supervised housing 

 

130 (64.4) 

35 (17.3) 

23 (11.4) 

14 (6.9) 

 

50 (59.5) 

22 (26.2) 

7 (8.3) 

5 (6.0) 

 

3.17 

 

0.37 

Highest level of education 
a
 
 

   < 9th 

   9th through 11th 

   12th + some college 

 

36 (17.8) 

104 (51.5) 

62 (30.7) 

 

22 (26.5) 

32 (38.6) 

29 (34.9) 

 

4.57 

 

0.10 

Number of drugs of choice 

   One 

   Two or three  

 

161 (79.7) 

41 (20.3) 

 

68 (81.0) 

16 (19.0) 

 

0.06 

 

0.81 

Drug of choice is marijuana 

   No  

   Yes 

 

115 (56.9) 

87 (43.1) 

 

44 (52.4) 

40 (47.6) 

 

0.50 

 

0.48 

Drug of choice is opioids 

   No 

   Yes 

 

89 (44.1) 

113 (55.9) 

 

47 (56.0) 

37 (44.0) 

 

3.37 

 

0.07 

Legal involvement ever 

   No 

   Yes 

 

39 (19.3) 

163 (80.7) 

 

28 (33.3) 

56 (66.7) 

 

6.51 

 

0.01 

Patient reported history of 

psychiatric diagnosis 

   No  

   Yes 

 

 

54 (26.7) 

148 (73.3) 

 

 

15 (17.9) 

69 (82.1) 

 

 

2.55 

 

 

0.11 

       a Missing: highest level of education (n = 1) 

 

Those variables having chi-square p-values < 0.20 were selected for logistic 

regression modeling.   These include sexual orientation, highest education level, drug of 
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choice is opioids, legal history, and history of psychiatric diagnosis.  Age was also 

included because it may modify the effects of education completed.  Those who had 

completed some high school (9
th

 through 11
th

 grades) were less likely than those who had 

less than 9
th

 grade education to have experimented with SC.  Those with legal 

involvement were also less likely to have experimented with SC.    

Demographic variables had no influence on experimentation with SC when 

adjusted only for each other.  In the full model, 9
th

-11
th

 grade completion (as compared to 

less than 9
th

), drug of choice opioids, and legal involvement were all less likely to be 

experimental SC users (Table 4.7).    

Table 4.7: Crude and adjusted odds ratios for experimental SC use (nonuse is the  

         reference) given demographics and other personal characteristics  
Personal characteristics Crude OR 

(95% CI) 

 

p 

Adjusted ORa 

(95% CI) 

 

p 

Adjusted ORb 

(95% CI) 

 

p 

Adjusted ORcd 

(95% CI) 
 

p 

Gender 

   Female 

   Male 

 

1 

1.14 (0.67, 1.95) 

 

 

0.62 

 

1 

1.22 (0.71, 2.20) 

 

 

0.47 

 

1 

1.86  (0.92, 3.74) 

 

 

0.08 

 

 

 

 

Age 

   Adolescent 

   Young adult 

 

1 

0.92 (0.55, 1.54) 

 

 

0.75 

 

1 

0.83 (0.47, 1.46) 

 

 

0.51 

 

1 

1.24 (0.57, 2.68) 

 

 

0.58 

 

1 

1.37 (0.64, 2.94) 

 

 

0.42 

Race 

   Other 

   White 

 

1 

1.23 (0.73, 2.08) 

 

 

0.44 

 

1 

1.35 (0.75, 2.44) 

 

 

0.32 

 

1 

1.99 (0.99, 4.02) 

 

 

0.05 

 

1 

2.03 (1.04, 3.99) 

 

 

0.04 

Insurance type 

   Private 

   Publically funded 

 

1 

1.04 (0.92, 1.74) 

 

 

0.90 

 

1 

1.35 (0.75, 2.44) 

 

 

0.87 

 

1 

0.96 (0.49, 1.86) 

 

 

0.0.90 

  

Sexual orientation 

   Heterosexual 

   LGBT 

 

1 

1.99 (0.92, 4.31) 

 

 

0.08 

   

1 

2.36 (0.89, 6.25) 

 

 

0.08 

  

Highest level of 

education 

   < 9th 

   9th through 11th 

   12th + some college 

 

 

1 

0.50 (0.26, 0.98) 

0.77 (0.38, 1.53) 

 

 

 

0.04 

0.45 

   

 

1 

0.45 (0.22, 0.95) 

0.69(0.26, 1.84) 

 

 

 

0.04 

0.41 

 

 

1 

0.49 (0.24, 0.99) 

0.63 (0.26, 1.56) 

 

 

 

0.047 

0.32 

Drug of choice is 

opioids 

   No 

   Yes 

 

 

1 

0.62 (0.37, 1.04) 

 

 

 

0.07 

   

 

1 

0.45 (0.22, 0.93) 

 

 

 

0.03 

 

 

1 

0.36 (0.18, 0.73) 

 

 

 

0.005 

Legal involvement  

   No 

   Yes 

 

1 

0.48 (0.27, 0.75) 

 

 

0.01 

   

1 

0.48 (0.26, 0.90) 

 

 

0.02 

 

1 

0.46 (0.25,0.84) 

 

 

0.01 

Patient reported history 

of psychiatric diagnosis 

   No  

   Yes 

 

 

1 

1.68 (0.89, 3.18) 

 

 

 

0.11 

   

 

1 

1.72 (0.87, 3.41) 

 

 

 

0.12 

  

a Adjusted for gender, age, race, insurance type   

R2 = .005 (Cox and Snell), .007 (Nagelkerke).  Model X2 (4) = 1.47, p < 0.83.  Hosmer and Lemeshow p = 0.15 
b Adjusted for gender, age, race, insurance type, sexual orientation, highest level of education completed, drug of choice is opioids, legal involvement, 

and history of psychiatric diagnosis  

R2 = .09 (Cox and Snell), .12 (Nagelkerke).  Model X2 (10) = 25.70, p = 0.004.  Hosmer and Lemeshow p = 0.63 
c Adjusted for age, race, highest level of education, drug of choice is opioids, and legal involvement.   

R2 = .07 (Cox and Snell), .09 (Nagelkerke).  Model X2 (6) = 19.40, p = 0 004.  Hosmer and Lemeshow p = 0.97 
d No statistically significant interactions were found among the independent variables in the final model. 
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The final model included race, age, education completed, drug of choice opioids, 

and legal involvement.  In this model, White race was twice as likely to try SC (OR = 

2.03, 95% CI = 1.04, 3.99, p = 0.04).  Those who completed some high school were less 

likely than those with less than 9
th

 grade completion (OR = 0.49, 95% CI = 0.24, 0.99, p 

= 0.047).  Those whose drug of choice was opioids (OR = 0.36, 95% CI = 0.18, 0.73, p = 

0.005) and those with legal involvement (OR = 0.46, 95% CI = 0.18, 0.7, p = 0.01) were 

less likely to experiment with SC.  Table 4.7 shows the crude and the adjusted odds ratios 

for each model.   

4.2.4 Comparison of personal characteristics by recency of SC use  

Aim 1 H1d was that personal characteristics of current SC users will differ from 

those who have a past history of SC use.  Chi-square comparisons indicate associations 

between current use and gender, X
2
 (1) = 4.52, p = 0.03, age (X

2
 = 6.51, p = 0.02), race 

(X
2
 = 16.97, p < 0.001), admission status (X

2
 = 5.42, p = 0.02), highest level of education 

(X
2
 = 7.23, p = 0.03), number of drugs of choice (X

2
 = 4.96, p = 0.03), and drug of choice 

is opioids (X
2
 = 19.38, p < 0.001).  Current use and type of insurance had a p-level < 

0.20.  Table 4.8 shows the frequencies and chi-square statistic for each characteristic by 

recency of SC use.   
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Table 4.8: Pearson’s chi-square comparisons of personal characteristics by past and  

        current SC use  

    a Missing: SC experimental/persistent use (n = 7), reducing the n from 227 to 220; sexual orientation (n = 1); highest     

  level of education (n = 1) 

 

 Variables having Chi-square p-values < 0.20 were selected for logistic modeling.   

These include the basic demographic variables (sex, age, race, and insurance type), 

 

Personal characteristics 

Past use 

n = 152 

Current use 

n = 68 

  

n (%)                   X
2
            p 

Gender 

   Female 

   Male 

 

53 (34.9) 

99 (65.1) 

 

14 (20.6) 

54 (79.4) 

 

4.52 

 

0.03 

Age 

   Adolescent 

   Young adult 

 

53 (34.9) 

99 (65.1) 

 

35 (51.5) 

33 (48.5) 

 

5.40 

 

0.02 

Sexual orientation 
a 

   Heterosexual 

   LGBT 

 

131 (86.8) 

20 (13.2) 

 

60 (88.2) 

8 (11.8) 

 

0.09 

 

0.76 

Race 

   White 

   Other 

 

109 (71.7) 

43 (28.3) 

 

29 (42.6) 

39 (57.4) 

 

16.97 

 

< 0.001 

Insurance type 

   Private 

   Medical Assistance 

 

96 (63.2) 

56 (36.8) 

 

50 (73.5) 

18 (26.5) 

 

2.26 

 

0.13 

Admission status 

   Voluntary 

   Mandated/transferred 

 

117 (77.0) 

35 (23.0) 

 

42 (61.8) 

26 (38.2) 

 

5.42 

 

0.02 

Living situation 

   Parents 

   Independent, friend, family 

   Homeless 

   Supervised housing 

 

130 (64.4) 

35 (17.3) 

23 (11.4) 

14 (6.9) 

 

50 (59.5) 

22 (26.2) 

7 (8.3) 

5 (6.0) 

 

3.17 

 

0.37 

Highest level of education
a 

   < 9th 

   9th through 11th 

   12th + some college 

 

29 (19.2) 

67 (44.4) 

55 (36.4) 

 

20 (29.4) 

35 (51.5) 

13 (19.1) 

 

7.23 

 

0.03 

Number of drugs of choice 

   One 

   Two or three  

 

118 (77.6) 

34 (22.4) 

 

43 (63.2) 

25 (36.8) 

 

4.96 

 

0.03 

Drug of choice is marijuana 

   No  

   Yes 

 

90 (59.2) 

62 (40.8) 

 

34 (50.0) 

34 (50.0) 

 

1.62 

 

0.20 

Drug of choice is opioids 

   No 

   Yes 

 

70 (43.1) 

82 (53.9) 

 

53 (77.9) 

15 (22.1) 

 

19.38 

 

< 0.001 

Legal involvement ever 

   No 

   Yes 

 

36 (23.7) 

116 (76.3)f 

 

13 (19.1) 

55 (80.9) 

 

0.57 

 

0.45 

Patient reported history of 

psychiatric diagnosis 

   No  

   Yes 

 

30 (19.7) 

122 (80.3) 

 

9 (13.2) 

59 (86.8) 

 

1.36 

 

0.24 
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admission status, highest level of education completed, number of drugs of choice, and 

drug of choice is opioids.  Gender, age, and race were significant in univariable analysis; 

however became non-significant when entered into a model together with type of 

insurance.    

The full model including all of the stated variables resulted in attenuation of all 

but the number of drugs of choice and drug of choice opioids.  For the final reduced 

model, demographic variables were included because they contributed to the overall 

model.  Those with two or more drugs of choice were twice as likely to be current SC 

users (OR = 2.10, 95% CI = 1.07, 4.10, p = 0.03).  Those whose drug of choice was 

opioids were less likely to be current SC users (OR = 0.38, 95% CI = 0.17, 0.82, p = 

0.01).  Table 4.9 provides the crude and the adjusted odds ratios for each model.   

Table 4.9: Crude and adjusted odds ratios for current SC use (past use is the reference)  

        given demographics and other personal characteristics  
Personal characteristics Crude OR 

(95% CI) 

 

p 

Adjusted ORa 

(95% CI) 

 

p 

Adjusted ORb 

(95% CI) 

 

p 

Adjusted ORcd 

(95% CI) 
 

p 

Gender 

   Female 

   Male 

 

1 

2.07 (1.05, 4.06) 

 

 

0.04 

 

1 

1.89 (0.94, 3.82) 

 

 

0.08 

 

1 

1.64 (0.79, 3.42) 

 

 

0.18 

 

1 

1.72 (0.83, 3.53) 

 

 

0.14 

Age 

   Adolescent 

   Young adult 

 

1 

0.51 (0.28, 0.90) 

 

 

0.02 

 

1 

0.75 (0.40, 1.43) 

 

 

0.39 

 

1 

1.04  (0.50, 2.28) 

 

 

0.91 

 

1 

0.88 (0.45, 1.72) 

 

 

0.72 

Race 

   Other 

   White 

 

1 

0.29 (0.16, 0.53) 

 

 

<0.001 

 

1 

0.34 (0.18, 0.66) 

 

 

0.002 

 

1 

0.54 (0.25, 1.16) 

 

 

0.12 

 

1 

0.52 (0.25, 1.08) 

 

 

0.08 

Insurance type 

   Private 

   Publically funded 

 

1 

1.62 (0.86, 3.05) 

 

 

0.13 

 

1 

1. 12 (0.56, 2.45) 

 

 

0.75 

 

1 

1.06 (0.50, 2.26) 

 

 

0.87 

 

1 

1.67 (0.57, 2.38) 

 

 

0.67 

Admission Status 

   Voluntary  

   Mandated/transferred 

 

1 

2.07 (1.12, 3.84) 

 

 

0.02 

   

1 

1.10 (0.52, 2.33) 

 

 

0.80 

  

Highest level of 

education 

   < 9th 

   9th through 11th 

   12th + some college 

 

 

1 

0.76 (0.38, 1.53) 

0.34 (0.15 0.79) 

 

 

 

0.44 

0.01 

   

 

1 

0.90 (0.41, 2.00) 

0.66 (0.22, 2.02) 

 

 

 

0.90 

0.66 

  

Number of drugs of 

choice 

   One 

   Two or more 

 

 

1 

2.02 (1.08, 3.76) 

 

 

 

0.03 

   

 

1 

2.05 (1.04, 4.03) 

 

 

 

0.04 

 

 

1 

2.10 (1.07, 4.10) 

 

 

 

0.03 

Drug of choice opioids 

   No  

   Yes 

 

1 

0.24 (0.13, 0.47) 

 

 

<0.001 

   

1 

0.38 (0.17, 0.82) 

 

 

0.02 

 

1 

0.38 (0.17, 0.82) 

 

 

0.01 
a 

Adjusted for gender, age, race, insurance type 
R2 = .09 (Cox and Snell), .13 (Nagelkerke).  Model X2 (4) = 20.85, p < 0.001.  Hosmer and Lemeshow p = 0.60 
b Adjusted for gender, age, race, insurance type, admission status, highest level of education, having two or more drugs of choice, and drug of choice 
is opioids   
R

2
 = .14 (Cox and Snell), .19 (Nagelkerke).  Model X

2
 (9) = 32.01, p < 0.001.  Hosmer and Lemeshow p = 0.65 

c Adjusted for gender, age, race, insurance type, having two or more drugs of choice, and drug of choice is opioids  
R2 = .14 (Cox and Snell), .19 (Nagelkerke).  Model X2 (6) = 31.90, p < 0.001.  Hosmer and Lemeshow p = 0.87 
d No statistically significant interactions were found among the independent variables in the final model. 
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4.3 Aim 2: Psychiatric Morbidities 

Aim 2 was to explore the relationships between indicators for psychiatric 

morbidity and SC use patterns.  Psychiatric indicators were based on clinician evaluation 

and treatment during the admission.  Indicators of psychiatric morbidity were pervasive 

in the sample.  A majority of the sample (n = 335, 78.1%) reported a history of 

psychiatric disorder prior to admission.  Almost all patients had a psychiatric evaluation 

completed while admitted (n = 395, 92.1%). Reasons for no evaluation may have 

included no referral, leaving before the evaluation could occur, or patient decline.  Of the 

patients evaluated, 21 (5.3%) were determined not to have a co-occurring psychiatric 

disorder. The majority of patients had one diagnosis (n = 265, 67.1%), and many had two 

diagnoses (n = 92, 23.3%).  Affective disorders were the most common type of diagnosis 

(n = 296, 74.9%).  Attention-Deficit Hyperactivity Disorder was fairly common (n = 109, 

27.6 %), whereas the least common were psychotic disorders (n = 25, 6.3 %) and 

behavior disorders (n = 31, 7.8%). 

About 60% of patients were prescribed one or two psychotropic medications.  No 

psychotropic medication or greater numbers of psychotropics were less common. Almost 

one-third of the sample were prescribed an antipsychotic type of medication upon 

discharge (n = 125, 29.1%).    

4.3.1 Comparison of indicators of psychiatric morbidity by lifetime SC use 

 

Aim 2 H2a was that lifetime use of SC is associated with indicators of psychiatric 

morbidity.  Those having one or two diagnoses were near equal in distribution between 

those who had never used SC and those who had. SC users accounted for more than twice 

the number of those who had three or more diagnoses (n = 12, 5.2% versus n = 5, 2.8%).  
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Significant differences were found between the nonuse and use groups in clinician-

diagnosed psychotic disorder, being prescribed an antipsychotic medication, and the 

number of psychotropic medications prescribed at discharge.   

Of the patients evaluated and determined to have no psychiatric disorder, the 

number of nonusers (n = 11, 52.4%) and SC users (n = 10, 47.6%) was nearly equal.  Of 

the 34 (7.9%) who did not have a psych evaluation completed, 20 (58.8%) were nonusers 

and 14 (41.2%) were SC users.  Comparisons of nonusers and SC users showed a 

relationship between lifetime SC use and diagnosis of psychotic disorder (X
2
 = 7.30, p = 

0.01), as well as being prescribed an antipsychotic medication upon discharge (X
2
 = 

10.00, p = 0.002).  Table 4.10 describes frequencies of psychiatric indictors in the total 

sample and by SC nonuse as compared to use.   

Table 4.10: Pearson’s chi square comparisons of psychiatric indicators by SC lifetime  

         or nonuse of SC  
Psychiatric indictors Total Nonuse 

n = 202 

SC-use 

n = 227 

  

 n (%)  X2 p 

Diagnosis based on psychiatric evaluation 

during treatment a, b, c: 

     

   Attention-Deficit Hyperactivity Disorder 286 (72.4) 
109 (27.6) 

132 (72.5) 
50 (27.5) 

59 (27.7) 
59 (27.7) 

0.003 1.00 

   Affective Disorder 99 (25.10 

296 (74.9) 

48 (26.4) 

134 (73.6) 

51 (23.9) 

162 (76.1) 

0.31 0.66 

   Psychotic disorder d 177 (97.3) 

25 (6.3) 

177 (97.3) 

5 (2.7) 

193 (90.6) 

20 (9.4) 

7.30 0.01 

   Disruptive Behavior Disorder 364 (92.2) 
31 (7.8) 

168 (92.3) 
14 (7.7) 

196 (92.0) 
17 (7.8) 

0.01 1.00 

Number of psychiatric diagnoses 

   Nonec 

   1 

   2 
   3 or more 

 

21 (5.3) 

265 (67.1) 

92 (23.3) 
17 (4.3) 

 

11 (6.0) 

123 (67.7) 

43 (23.6) 
5 (2.7) 

 

10 (4.7) 

142 (66.7) 

49 (23.0) 
12 (5.6) 

 

2.27 

 

0.52 

Prescribed an antipsychotic medication upon 

discharge 
   No 

   Yes 

 

 
304 (70.9) 

125 (29.1) 

 

 
158 (78.2) 

44 (21.8) 

 

 
146 (64.3) 

81 (35.7) 

 

 
10.00 

 

 
0.002 

Number of psychotropics prescribed at 
discharge 

   none 

   1 
   2 

   3 or more 

 
 

92 (21.4) 

130 (30.3) 
117 (27.3) 

90 (21.0) 

 
 

48 (23.8) 

67 (33.2) 
55 (27.2) 

32 (15.8) 

 
 

44 (19.4) 

63 (27.8) 
62 (27.3) 

58 (25.5) 

 
 

6.79 

 
 

0.08 

a 
Missing values: 34 did not have a psychiatric evaluation 

b 
Not exclusive of each other 

c 
Includes only those who had a psychiatric evaluation  

d 
Includes mood disorders with psychotic symptoms 
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 Three of the psychiatric indicators had p-values < 0.20 and, thus, were selected to 

further explore the relationship with lifetime SC use: diagnosis of psychotic disorder, 

prescribed an antipsychotic medication upon discharge, and the number of psychotropic 

medications prescribed.  Diagnosis of Attention-Deficit Hyperactivity Disorder, affective 

disorder, disruptive behavior disorder was not statistically significant, nor was the total 

number of psychiatric diagnoses.   

First, psychotic disorder (dependent variable) given lifetime SC use (independent 

variable) is the relationship of interest.  Univariable examination of demographic 

characteristics (gender, age, race, and insurance type) in addition to other personal 

characteristics that had p-values < 0.20 level from Aim 1Ha was done in relation to 

diagnosis of psychotic disorder.  Lifetime use of hallucinogens was also included, as 

well, but not found significant. Demographic variables were modelled with SC use first.  

Then personal characteristics that significantly contributed to lifetime SC use as found in 

Aim 1 and those that are related to psychosis at the 0.20 level were added for the full 

model (gender, race, sexual orientation, drug of choice opioids, insurance type, number 

of drugs of choice, and history of psychiatric diagnosis).  Lifetime SC use was associated 

with a greater than three times the odds of nonuse to be diagnosed with a psychotic 

disorder (OR = 3.38, 95% CI = 1.89, 9.61, p = 0.02).  White youth were less likely to be 

diagnosed with a psychiatric disorder (OR = 2.15, 95% CI = 0.56, 0.59, p = 0.004).  The 

crude and adjusted odds ratios for each of these models can be seen in Table 4.11. 
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Table 4.11: Crude and adjusted odds ratios for being diagnosed with a psychotic  

           disorder given lifetime SC use (nonuse is the reference) adjusting for  

          demographics and other personal characteristics   
Covariates Crude OR 

(95% CI) 

 

p 

Adjusted ORa 

(95% CI) 

 

p 

Adjusted ORb 

(95% CI) 

 

p 

Lifetime SC use 

   No 
   Yes 

 

1 
3.67 (1.35, 9.98) 

 

 
0.01 

 

1 
3.91 (1.39, 10.94) 

 

 
0.01 

 

1 
3.38 (1.89, 9.61) 

 

 
0.02 

Gender 

   Female 
   Male 

 

1 
1.78 (0.69, 4.56) 

 

 
0.23 

 

1 
1.40 (0.52, 3.78) 

 

 
0.51 

 

1 
2.15 (0.56, 8.29) 

 

 
0.27 

Age 

   Adolescent 
   Young adult 

 

1 
1.13 (0.49, 2.63) 

 

 
0.77 

 

1 
2.46 (0.97, 6.20) 

 

 
0.06 

 

 

 

Race 

   Other 

   White 

 

1 

0.17 (0.07, 0.43) 

 

 

<0.001 

 

1 

0.14 (0.05, 0.40) 

 

 

<0.001 

 

1 

0.19 (0.06, 0.59) 

 

 

0.004 

Insurance type 

   Private 
   Publically funded 

 

1 
3.23 (1.09, 9.61) 

 

 
0.04 

 

1 
1.90 (0.59, 6.14) 

 

 
0.28 

 

1 
1.48 (0.45, 4.85) 

 

 
0.52 

Sexual orientation 

   Heterosexual 
   LGBT 

 

1 
1.52 (0.50, 4.66) 

 

 
0.46 

   

1 
2.16 (0.45, 10.40) 

 

 
0.34 

Number of drugs of 

choice 
   One 

   Two or more 

 

 
1 

2.59 (1.14, 5.93) 

 

 
 

0.02 

   

 
1 

2.42 (1.00, 5.86) 

 

 
 

0.05 

Drug of choice opioids 
   No  

   Yes 

 
1 

0.27 (0.11, 0.70) 

 
 

0.007 

   
1 

0.98 (0.31, 3.16) 

 
 

0.98 

Lifetime 
Hallucinogens 

   No 

   Yes 

 
 

1 

0.70 (0.30, 1.65) 

 
 

 

0.42 

    

Patient reported 

history of psychiatric 

diagnosis 
   No 

   Yes 

 

 

 
1 

5.90 (0.79, 44.32) 

 

 

 
 

0.09 

   

 

 
1 

5.19 (0.65, 41.37) 

 

 

 
 

0.12 
a Lifetime SC use is adjusted for gender, age, race, insurance type   

R2 = .07 (Cox and Snell), .20 (Nagelkerke).  Model X2 (5) = 30.39, p < 0.001.  Hosmer and Lemeshow p = 0.45 
b Lifetime SC use is adjusted for gender, race, insurance type, sexual orientation, number of drugs of choice, drug of choice is opioids, 

and history of psychiatric diagnosis 

R2 = .09 (Cox and Snell), .23 (Nagelkerke).  Model X2 (8) = 34.89, p < 0.001.  Hosmer and Lemeshow p = 0.50 
d No statistically significant interactions were found among the independent variables in the final model. 

 

 Second, being prescribed an antipsychotic medication (dependent variable) given 

lifetime SC use (independent variable) was examined.  Univariable examination of 

demographic characteristics in addition to other personal characteristics that influenced 

SC use at the p < 0.20 level from Aim 1Ha were examined as possible confounders.  

Lifetime use of hallucinogens was also examined.  Demographic variables were modelled 

with SC use first.  Lifetime SC users are twice as likely as nonusers to be prescribed an 
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antipsychotic both crude (OR = 1.99, 95% CI = 1.30, 3.06, p = 0.002) and adjusted for 

demographic variables (OR = 2.00, 95% CI = 1.29, 3.12, p = 0.002).   

Then, the other personal characteristics were added to the demographic variables 

for the full model (sexual orientation, two or more drugs of choice, drug of choice 

opioids, hallucinogens, and history of psychiatric diagnosis.).  There is a slight decrease 

in the odds ratio, but those who have lifetime SC use are more likely to be prescribed an 

antipsychotic (OR = 1.89, 95% CI = 1.18, 3.05, p = 0.01).  Greater likelihood was also 

observed in those with publically funded insurance (OR = 2.24, 95% CI = 1.31, 3.83, p = 

0.003), those with two or more drugs of choice (OR = 2.45, 95% CI = 1.35, 3.74, p = 

0.002), and those who had reported a history of psychiatric diagnosis (OR = 2.76, 95% CI 

= 1.40, 5.46, p = 0.003).  Table 4.12 provides the crude odds ratios for all variables 

examined, as well as adjusted odds ratios for each model.   
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Table 4.12: Crude and adjusted odds ratios for being prescribed an antipsychotic  

          given lifetime SC use adjusting for demographics and other personal  

           characteristics  
Covariates Crude OR 

(95% CI) 

 

p 

Adjusted OR
a 

(95% CI) 

 

p 

Adjusted OR
b 

(95% CI) 

 

p 

Lifetime SC use 

   No 

   Yes 

 

1 

1.99 (1.30, 3.06) 

 

 

0.002 

 

1 

2.00 (1.29, 3.12) 

 

 

0.002 

 

1 

1.89 (1.18, 3.05) 

 

 

0.01 

Gender 

   Female 

   Male 

 

1 

0.87 (0.56, 1.35) 

 

 

0.54 

 

1 

0.76 (0.48, 1.20) 

 

 

0.24 

 

1 

0.82 (0.46, 1.46) 

 

 

0.50 

Age 

   Adolescent 

   Young adult 

 

1 

0.95 (0.62, 1.45) 

 

 

0.80 

 

1 

1.29 (0.81, 2.07) 

 

 

0.29 

 

1 

0.69 (0.39, 1.20) 

 

 

0.19 

Race 

   Other 

   White 

 

1 

0.61 (0.40, 0.93) 

 

 

0.02 

 

1 

0.66 (0.41, 1.06) 

 

 

0.09 

 

1 

1.32 (0.79, 2.22) 

 

 

0.29 

Insurance type 

   Private 

   Publicly funded 

 

1 

2.55 (1.58, 4.12) 

 

 

<0.001 

 

1 

2.33 (1.40, 3.88) 

 

 

0.001 

 

1 

2.24 (1.31, 3.83) 

 

 

0.003 

Sexual orientation 

   Heterosexual 

   LGBT 

 

1 

1.49 (0.79, 2.82) 

 

 

0.22 

   

1 

0.92 (0.41, 2.04) 

 

 

0.83 

Number of drugs 

of choice 

   One 

   Two or more 

 

 

1 

2.06 (1.29, 3.28) 

 

 

 

0.002 

   

 

1 

2.45 (1.35, 3.74) 

 

 

 

0.002 

Drug of choice 

opioids 

   No  

   Yes 

 

 

1 

0.60 (0.39, 0.91) 

 

 

 

0.02 

   

 

1 

0.77 (0.42, 1.39) 

 

 

0.38 

Lifetime 

Hallucinogens 

   No 

   Yes 

 

 

1 

0.69 (0.45, 1.07) 

 

 

 

0.10 

   

 

1 

0.62 (0.38, 1.01) 

 

 

0.06 

Patient reported 

history of 

psychiatric 

diagnosis 

   No  

   Yes 

 

 

 

 

1 

3.48 (1.82, 6.64) 

 

 

 

 

 

<0.001 

   

 

 

 

1 

2.76 (1.40, 5.46) 

 

 

 

 

 

0.003 
A Lifetime SC use is adjusted for gender, age, race, insurance type   

R2 = .07 (Cox and Snell), .09 (Nagelkerke).  Model X2 (5) = 29.20, p < 0.001.  Hosmer and Lemeshow p = 0.64 
b Lifetime SC use is adjusted for gender, age, race, insurance type, sexual orientation, two or more drugs of choice, 

drug  

of choice is opioids, lifetime hallucinogen use, patient reported history of psychiatric diagnosis 

R2 = .12 (Cox and Snell), .17 (Nagelkerke).  Model X2 (10) = 53.25, p < 0.001.  Hosmer and Lemeshow p = 0.49 
C No statistically significant interactions were found among the independent variables in the final model 

 

Third, the number of psychotropic medications prescribed (dependent variable) 

given lifetime SC use (independent variable) were examined.  Demographic 
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characteristics in addition to other personal characteristics that influenced SC use at the p 

< 0.20 level from Aim 1Ha were examined.  These univariable relationships were 

examined first.  Lifetime SC use was associated with being prescribed three or more 

psychotropics (OR = 1.98, 95% CI = 1.09, 3.58, p = 0.03), as was history of psychiatric 

diagnosis (OR = 2.56, 95% CI = 1.44, 4.58, p = 0.001), as can be seen in Table 4.13.   

Table 4.13: Crude odds ratio for the number of psychotropic medications prescribed at  

          discharge (0 is the reference) given lifetime SC adjusting for personal  

         characteristics 
  

1 

 

2 

 

3+ 

Covariates Crude OR 

(95% CI) 

 

p 

Crude OR 

(95% CI) 

 

p 

Crude OR 

(95% CI) 

 

p 

Lifetime SC use 
   No 

   Yes 

 
1 

1.03 (0.60, 1.75) 

 
 

0.93 

 
1 

1.23 (0.71, 2.13) 

 
 

0.46 

 
1 

1.98 (1.09, 3.58) 

 
 

0.03 

Gender 
   Female 

   Male 

 
1 

0.84 (0.46, 1.54) 

 
 

0.57 

 
1 

0.48 (0.26, 0.78) 

 
 

0.02 

 
1 

0.48 (0.25, 0.90) 

 
 

0.02 
Age 

   Adolescent 

   Young adult 

 

1 

1.28 (0.74, 2.19) 

 

 

0.38 

 

1 

1.69 (0.96, 2.96) 

 

 

0.07 

 

1 

1.38 (0.77, 2.49) 

 

 

0.29 
Race 

   Other 

   White 

 

1 

0.84 (0.46, 1.54) 

 

 

0.84 

 

1 

0.49 (0.26, 0.87) 

 

 

0.02 

 

1 

0.48 (0.25, 0.90) 

 

 

0.02 
Insurance type 

   Private 

   Publically funded 

 

1 

0.98 (0.57, 1.68) 

 

 

0.93 

 

1 

1.16 (0.66, 2.03) 

 

 

0.61 

 

1 

1.85 (0.99, 3.46) 

 

 

0.05 
Sexual orientation 

   Heterosexual 

   LGBT 

 

1 

0.80 (0.28, 2.28) 

 

 

0.67 

 

1 

1.40 (0.53, 3.72) 

 

 

0.50 

 

1 

3.25 (1.2, 8.17) 

 

 

0.01 
Number of drugs of choice 

   One 

   Two or more 

 

1 

1.20 (0.64, 2.24) 

 

 

0.57 

 

1 

0.97 (0.50, 1.86) 

 

 

0.92 

 

1 

1.03 (0.52, 2.05) 

 

 

0.94 

Drug of choice opioids 

   No  
   Yes 

 

1 
1.43 (0.84, 2.45) 

 

 
0.19 

 

1 
1.25 (0.73, 2.17) 

 

 
0.42 

 

1 
0.996 (0.56, 1.79) 

 

 
0.99 

Lifetime Hallucinogens 

   No 
   Yes 

 

1 
1.39 (0.79, 2.43) 

 

 
0.25 

 

1 
1.63 (0.92, 2.88) 

 

 
0.09 

 

1 
1.88 (1.03, 3.44) 

 

 
0.04 

Patient reported history of 

psychiatric diagnosis 
   No  

   Yes 

 

 
1 

2.56 (1.44, 4.58) 

 

 
 

0.001 

 

 
1 

6.15 (2.60, 11.74) 

 

 
 

<0.001 

 

 
1 

5.52 (2.6, 11.74) 

 

 
 

<0.001 

 

Then, a multinomial logistic regression model was created with lifetime SC use 

and demographic independent variables.  There was minimal change in the likelihood of 

any number of psychotropic medications prescribed given lifetime SC use, as seen in 

Table 4.14.     
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Table 4.14: Odds ratio for the number of psychotropic medications prescribed at    

       discharge (0 is the reference) given lifetime SC use adjusted for demographic  

       personal characteristics 
  

1 

 

2 

 

3+ 

Covariates aOR 

(95% CI) 

 

p 

aOR 

(95% CI) 

 

p 

aOR 

(95% CI) 

 

p 

Lifetime SC use 
   No 

   Yes 

 
1 

1.01 (0.59, 1.74) 

 
 

0.97 

 
1 

1.27 (0.73, 2.22) 

 
 

0.40 

 
1 

1.98 (1.08, 3.64) 

 
 

0.03 

Gender 

   Female 
   Male 

 

1 
0.89 (0.50, 1.65) 

 

 
0.71 

 

1 
0.49 (0.26, 0.90) 

 

 
0.02 

 

1 
0.46 (0.24, 0.89) 

 

 
0.02 

Age 

   Adolescent 

   Young adult 

 

1 

1.11 (0.61, 2.00) 

 

 

0.74 

 

1 

1.59 (0.86, 2.95) 

 

 

0.14 

 

1 

1.33 (0.69, 2.56) 

 

 

0.37 

Race 
   Other 

   White 

 
1 

1.74 (0.94, 3.23) 

 
 

0.08 

 
1 

1.56 (0.83, 2.93) 

 
 

0.17 

 
1 

1.88 (0.95, 3.71) 

 
 

0.07 

Insurance type 
   Private 

   Publically funded 

 
1 

1.25 (0.68, 2.27) 

 
 

0.47 

 
1 

1.59 (0.86, 2.97) 

 
 

0.14 

 
1 

2.51 (1.26, 5.00) 

 
 

0.009 

 

R2 = .07 (Cox and Snell), .08 (Nagelkerke), .03 (McFadden).  Model X2 (15) = 31.83, p = 0.007.   

 

Next, the other personal characteristics were added for the full model (sexual 

orientation, two or more drugs of choice, drug of choice opioids, and history of 

psychiatric diagnosis).  Lifetime use of hallucinogens was also included because use of 

these drugs induces psychosis.  When controlling for these personal characteristics, 

lifetime SC use was not significantly related to the number of psychotropics prescribed 

(Table 4.15). 
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Table 4.15: Odds ratio for the number of psychotropic medications prescribed at  

          discharge (0 is the reference) given lifetime SC use adjusted for demographic  

         variables and other personal characteristics 

A final model demonstrates that when holding insurance type and history of 

psychiatric diagnosis constant, lifetime SC use was not associated with the number of 

psychotropics prescribed.  The history of psychiatric diagnosis was related being 

prescribed any number of psychotropic medications (Table 4.16).  

 

 

 

 

 

 
 

 
1 

 
2 

 
3+ 

Covariates aOR 

(95% CI) 

 

p 

aOR 

(95% CI) 

 

p 

aOR 

(95% CI) 

 

p 

Lifetime SC use 

   No 

   Yes 

 

1 

0.96 (0.54, 1.71) 

 

 

0.88 

 

1 

1.07 (0.58, 1.97) 

 

 

0.83 

 

1 

1.62 (0.84, 3.10) 

 

 

0.15 
Gender 

   Female 

   Male 

 

1 

0.94 (0.44, 1.99) 

 

 

0.87 

 

1 

0.54 (0.25, 1.14) 

 

 

0.11 

 

1 

0.60 (0.27, 1.36) 

 

 

0.22 
Age 

   Adolescent 

   Young adult 

 

1 

1.08(0.55, 2.11) 

 

 

0.83 

 

1 

1.95 (0.96, 3.92) 

 

 

0.06 

 

1 

1.75 (0.84, 3.67) 

 

 

0.14 
Race 

   Other 

   White 

 

1 

1.45 (0.69, 3.04) 

 

 

0.32 

 

1 

1.56 (0.72, 3.41) 

 

 

0.26 

 

1 

2.06 (0.90, 4.69) 

 

 

0.09 
Insurance type 

   Private 

   Publically funded 

 

1 

1.11 (0.59, 2.10) 

 

 

0.75 

 

1 

1.46 (0.75, 2.86) 

 

 

0.27 

 

1 

2.39 (1.15, 4.99) 

 

 

0.02 
Sexual orientation 

   Heterosexual   

   LGBT 

 

1 

0.63 (0.19, 2.13) 

 

 

0.46 

 

1 

0.69 (0.22, 2.23) 

 

 

0.54 

 

1 

1.51 (0.48, 4.76) 

 

 

0.48 
Number of drugs of choice 

   One 

   Two or more 

 

1 

1.23 (0.19, 2.13) 

 

 

0.55 

 

1 

0.85 (0.42, 1.75) 

 

 

0.66 

 

1 

0.95 (0.45, 2.01) 

 

 

0.89 

Drug of choice opioids 

   No  
   Yes 

 

1 
1.27 (0.58, 2.74) 

 

 
0.55 

 

1 
0.80 (0.36, 1.79) 

 

 
0.59 

 

1 
0.71 (0.31, 1.67) 

 

 
0.44 

Lifetime Hallucinogens 

   No 
   Yes 

 

1 
1.21 (0.66, 2.23) 

 

 
0.53 

 

1 
1.41 (0.75, 2.65) 

 

 
0.29 

 

1 
1.45 (0.76, 2.91) 

 

 
0.25 

Patient reported history of 

psychiatric diagnosis 
   No  

   Yes 

 

 
1 

2.69 (1.45, 5.00) 

 

 
 

0.002 

 

 
1 

5.22 (2.48, 10.99) 

 

 
 

<0.001 

 

 
1 

3.96 (1.79, 8.76) 

 

 
 

0.001 

a R2 = .16 (Cox and Snell), .17 (Nagelkerke), .06 (McFadden).  Model X2 (30) = 72.12, p < 0.001.   
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Table 4.16: Odds ratio for the number of psychotropic medications prescribed at  

          discharge (0 is the reference) given lifetime SC use adjusting for type of 

      insurance and self-reported history of psychiatric diagnosis 
a, b 

 

 

 

1 

 

2 

 

3+ 

Covariates aOR 

(95% CI) 

 

p 

aOR 

(95% CI) 

 

p 

aOR 

(95% CI) 

 

p 

Lifetime SC use 
   No 

   Yes 

 
1 

0.94 (0.54, 1.62) 

 
 

0.82 

 
1 

1.06 (0.60, 1.88) 

 
 

0.84 

 
1 

1.68 (0.91, 3.12) 

 
 

0.10 

Insurance type 
   Private 

   Publically funded 

 
1 

0.90 (0.51, 1.56) 

 
 

0.70 

 
1 

0.999 (0.56, 1.80) 

 
 

0.998 

 
1 

1.57 (0.82, 3.01) 

 
 

0.17 

Patient reported history of 
psychiatric diagnosis 

   No  

   Yes 

 
 

1 

2.61 (1.45, 4.70) 

 
 

 

0.001 

 
 

1 

6.11 (2.99, 12.49) 

 
 

 

<0.001 

 
 

1 

4.98 (2.32, 10.66) 

 
 

 

<0.001 
 

a R2 = .10 (Cox and Snell), .11 (Nagelkerke), .04 (McFadden).  Model X2 (9) = 45.30, p < 0.001.   
b No statistically significant interactions were found among the independent variables in the final model, thus a main effects model 

is presented. 

4.3.2 Comparison of indicators of psychiatric morbidity by amount of use 

 

Aim 2 H2b was that among youth with lifetime SC use, the amount of use 

(persistent as compared to experimental) is related to indicators of psychiatric morbidity.  

Chi-square comparisons of the psychiatric indicators were made between experimental 

and persistent use.  No statistically significant relationships were found between 

psychiatric indictors and amount of SC use; however, being diagnosed with a psychotic 

disorder did have a p-value of 0.09, which met the criteria for further examination (Table 

4.17).   
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Table 4.17: Pearson’s chi square comparisons of psychiatric indicators by  

          experimental and persistent SC use 

 

 

Experimental 

(n = 84) 

Persistent 

(n = 136) 

  

Psychiatric indicators n (%)   X
2
   p

 

Patient reported past history of a 

psychiatric diagnosis 

69 (82.1) 113 (83.1) 0.03 1.00 

Diagnosis based on psychiatric 

evaluation during treatment 
b, c

: 

    

Attention-Deficit Hyperactivity 

Disorder
 

23 (28.8) 31 (24.6) 0.11 0.51 

Affective Disorder 
 

63 (78.8) 92 (73.0) 0.86 0.35 

Psychotic disorder 
d 

 
4 (5.0) 16 (12.7) 3.60 0.09 

e 

Disruptive Behavior Disorder
 

6 (7.5) 10 (7.9) 0.01 0.87 

Number of psychiatric diagnoses 

   None 
c 

   1 

   2 

   3 or more 

 

5 (6.0) 

53 (63.1) 

18 (21.4) 

4 (4.8) 

 

5 (3.7) 

87 (64.0) 

27 (19.9) 

7 (5.1) 

 

0.64 

 

0.89 

Prescribed an antipsychotic 

medication upon discharge 

 

25 (29.8) 

 

52 (38.2) 

 

1.64 

 

0.20 

Number of psychotropics 

prescribed upon discharge 

   none 

   1 

   2 

   3 or more 

 

 

19 (22.6) 

26 (31.0) 

19 (22.6) 

19 (22.6) 

 

 

25 (18.4) 

36 (26.5) 

39 (28.6) 

36 (26.5) 

 

 

1.30 

 

 

0.66 

a Missing values: ever prescribed psychotropic medication (n = 4) 
b Not exclusive of each other 
c  Includes only those who had a psychiatric evaluation  
d Includes mood disorders with psychotic symptoms  
e Fisher’s exact 
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Crude odds ratios of persistent SC use, demographic variables, as well as other 

personal characteristics from Aim 1Hb with a p < 0.20 (Table 4.18) were examined.   

Table 4.18: Odds ratio for being diagnosed with a psychotic disorder given persistent use  

          adjusted for demographics and other personal characteristics 
 

Covariates 

Crude OR 

(95% CI) 

 

p 

Adjusted ORa 

(95% CI) 

 

p 

Adjusted ORb 

(95% CI) 

 

p 

Adjusted ORc 

(95% CI) 
 

p 

Amount of  SC use 

   Experimental 

   Persistent 

 

1 

2.76 (0.89, 8.59) 

 

 

0.08 

 

1 

2.73 (0.83, 9.04) 

 

 

0.10 

 

1 

2.94 (0.76, 11.29) 

 

 

0.12 

 

1 

3.34 (0.89, 12.51) 

 

 

0.07 

Gender 

   Female 

   Male 

 

1 

2.75 (0.78, 9.72) 

 

 

0.12 

 

1 

2.26 (0.60, 8.50) 

 

 

0.23 

 

1 

2.34 (0.58, 9.95) 

 

 

0.23 

 

1 

2.41 (0.62, 9.41) 

 

 

0.21 

Age 

   Adolescent 

   Young adult 

 

1 

1.23 (0.47, 3.23) 

 

 

0.67 

 

1 

2.71 (0.91, 7.99) 

 

 

0.07 

 

1 

3.21 (0.90, 11.44) 

 

 

0.07 

 

1 

3.00 (0.99, 9.12) 

 

 

0.05 

Race 

   Other 

   White 

 

1 

0.16 (0.06, 0.45) 

 

 

0.001 

 

1 

0.12 (0.04, 0.39) 

 

 

<0.001 

 

1 

0.11 (0.03, 0.43) 

 

 

0.002 

 

1 

0.11 (0.03, 0.39) 

 

 

0.001 

Insurance type 

   Private 

   Publically funded 

 

1 

2.18 (0.70, 6.77) 

 

 

0.18 

 

1 

1.10 (0.31, 3.97) 

 

 

0.88 

 

1 

1.18 (0.28, 4.92) 

 

 

0.82 

 

1 

1.20 (0.32, 4.50) 

 

 

0.79 

Admission  status 

   Voluntary 

   Mandated 

 

1 

2.47 (0.97, 6.32) 

 

 

0.06 

 

 

 

  

1 

1.54 (0.46, 5.14) 

 

 

0.49 

 

1 

1.30 (0.41, 4.13) 

 

 

0.66 

Highest level of 

education 

   < 9th 

   9th through 11th 

   12th + some college 

 

 

1 

1.41 (0.42, 4.67) 

0.89 (0.23, 3.49) 

 

 

 

0.58 

0.86 

   

 

1 

2.06 (0.50, 8.53) 

1.230(0.19, 7.84) 

 

 

 

0.32 

0.83 

  

Number of drugs of 

choice 

   One 

   Two or more 

 

 

1 

2.40 (0.94, 6.15) 

 

 

 

0.07 

   

 

1 

2.23 (0.76, 6.40) 

 

 

 

0.14 

 

 

1 

2.13 (0.75, 6.04) 

 

 

 

0.15 

Legal involvement  

   No 

   Yes 

 

1 

0.65 (0.24, 1.79) 

 

 

0.40 

   

1 

0.25 (0.07, 0.93) 

 

 

0.04 

 

1 

0.29 (0.08, 0.98) 

 

 

0.046 

Hallucinogen amount 

   None 

   Experimental 

   Persistent 

 

1 

0.38 (0.08, 1.77) 

0.64 (0.23, 1.80) 

 

 

0.22 

0.40 

   

1 

0.81 (0.13, 5.04) 

0.98 (0.28, 3.47) 

 

 

0.82 

0.98 

  

b Amount of SC use is adjusted for gender, age, race, insurance type, admission status,  education completed, number of drugs of 

choice, legal history, and amount of hallucinogen use. 

R2 = .14 (Cox and Snell), .29 (Nagelkerke).  Model X2 (12) = 29.97, p = 0.003.  Hosmer and Lemeshow p = 0.43 
c Amount of SC use is adjusted for gender, age, race, insurance type, admission status,  number of drugs of choice, and legal history 

R2 = .13 (Cox and Snell), .28 (Nagelkerke).  Model X2 (8) = 28.97, p < 0.001.  Hosmer and Lemeshow p = 0.16 

 

Persistent use was not significantly associated with being diagnosed with a psychotic 

disorder (OR = 2.76, 95% CI = 0.89, 8.59, p = 0.08).  Race was the only variable related 

to persistent SC use, White being less likely to use persistently (OR = 2.47, 95% CI = 

0.97, 6.32, p = 0.001).   

Then, a model was created with persistent SC use and demographic variables. 

There was minimal change in the adjusted odds ratio for persistent SC use (OR = 2.73, 
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95% CI = 0.83, 9.04, p = 0.10) and for White race, which maintained statistical 

significance (OR = 0.12, 95% CI = 0.04, 0.39, p <0.001). 

Next, the other personal characteristics were added to create a full model 

(mandated admission, highest level of education completed, number of drugs of choice, 

legal involvement).    Amount of hallucinogen use was also included because use of these 

drugs induces psychosis, though it was not correlated with amount of SC use X
2
 (2) = 

3.33, p = 0.20. When controlling for these personal characteristics and amount of 

hallucinogen use, persistent SC use was not significantly related being diagnosed with a 

psychotic disorder (OR = 2.94, 95% CI = 0.76, 11.29, p = 0.12).  A final model 

demonstrates that when holding race, number of drugs of choice, and legal involvement 

constant, persistent SC use was not associated with a diagnosis of psychotic disorder (OR 

= 3.46, 95% CI = 0.995, 12.02, p = 0.05); however, White race was less likely to be 

diagnosed with a psychotic disorder (OR = 0.13, 95% CI = 0.04, 0.39, p < 0.001).  Each 

of these models is shown in Table 4.18. 

4.3.3 Comparison of indicators of psychiatric morbidity by nonuse and  

         experimental use 

 

Aim 2 H2c was that indicators of psychiatric comorbidity are similar in experimental SC 

users and nonusers.  Chi-square comparisons of the psychiatric indicators were made 

between nonusers and experimental SC users.  None of the psychiatric indicators had 

statistically significant relationships; however, being prescribed an antipsychotic 

medication did have a p-value of 0.15, which met the criteria for further examination.  

Table 4.19 provides the frequencies and chi-square statistic for each of the psychiatric 

indicators by nonuse and experimental SC use.   
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Table 4.19: Pearson’s chi-square comparisons of psychiatric indicators by nonuse and  

          experimental SC use 
 

 

Nonuse 

(n = 202) 

Experimental 

(n = 84) 

  

Psychiatric indicators n (%)       X
2 

      p
 

Diagnosis based on psychiatric 

evaluation during treatment 
b,c

: 

    

   Attention-Deficit Hyperactivity 

Disorder 
 

50 (27.5) 23 (28.8) 0.05 0.83 

   Affective Disorder  
 

134 (73.6) 63 (78.8) 0.78 0.38 

   Psychotic disorder 
d 

 
5 (2.7) 4 (5.0) 0.85 0.46

e 

   Disruptive Behavior Disorder 
 

14 (7.7) 6 (7.5) 0.003 0.96 

Number of psychiatric diagnoses 

   None
c 

   1 

   2 

   3 or more   

 

 

11 (6.0) 

123 (67.6) 

43 (23.6) 

5 (2.7) 

 

5 (6.3) 

53 (66.3) 

18 (22.5) 

4 (5.0) 

 

0.87 

 

0.83 

Prescribed an antipsychotic medication 

upon discharge 

44 (21.8) 25 (29.8) 2.06 0.15 

Number of psychotropics prescribed at 

discharge 

   none 

   1 

   2 

   3 or more 

 

 

48 (23.8) 

67 (33.2) 

55 (27.2) 

32 (15.8) 

 

 

19 (22.6) 

26 (31.0) 

20 (23.8) 

19 (22.6) 

 

 

1.92 

 

 

0.59 

a Missing values: none 
b Not exclusive of each other 
c Includes only those who had a psychiatric evaluation 
d Includes mood disorders with psychotic symptoms 
e Fisher’s exact 

 

Crude odds ratio for being prescribed an antipsychotic medication given 

experimental SC use (nonuse was the reference), demographic variables, as well as other 

personal characteristics from Aim 1Hc with a p < 0.20 were explored.  No relationship 

was found between experimental SC use and being prescribed an antipsychotic (OR = 

1.52, 95% CI = 0.86, 2.70, p = 0.15).  Males were found to be less likely to be prescribed 

an antipsychotic (OR = 0.50, 95% CI = 0.29, 0.87, p = 0.01).   

Then, a model was created with experimental SC use and demographic variables. 

There was minimal change in the adjusted odds ratio of experimental SC use (OR = 1.55, 
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95% CI = 0.86, 2.82, p = 0.15) and males, which maintained statistical significance (OR 

= 0.47, 95% CI = 0.26, 0.83, p = 0.009). 

Next, the other personal characteristics were added to create a full model (sexual 

orientation, level of education completed, drug of choice opioids, legal involvement and 

patient reported history of psychiatric diagnosis).  When adjusting for these personal 

characteristics, no association was found between experimental SC and being prescribed 

an antipsychotic (OR = 1.14, 95% CI = 0.60, 2.17, p = 0.70).  The likelihood of being 

prescribed an antipsychotic was more than double for those with publicly funded 

treatment (OR = 2.43, 95% CI = 1.16, 5.09, p = 0.02) and those who had reported already 

having a psychiatric disorder (OR = 2.38, 95% CI = 1.13, 5.50, p = 0.04).   

A final model demonstrates that when holding type of insurance and history of 

psychiatric  constant, no association was found between experimental SC use and being 

prescribed an antipsychotic (OR = 1.42, 95% CI = 0.77, 2.57, p = 0.24); however, those 

with publicly funded insurance were more likely to be prescribed an antipsychotic 

medication (OR = 2.27, 95% CI = 1.22, 4.22, p = 0.009), as were those who had reported 

already having a psychiatric diagnosis (OR = 2.58, 95% CI = 1.15, 5.78, p = 0.02).  Table 

4.20 shows the crude and adjusted odds ratios for each of these models.   
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Table 4.20: Odds ratio for being prescribed an antipsychotic medication given SC  

          experimental use (nonuse is the reference) adjusting for demographics and  

          other personal characteristics 
 

Covariates 

Crude OR 

(95% CI) 

 

p 

Adjusted ORa 

(95% CI) 

 

p 

Adjusted ORb 

(95% CI) 

 

p 

Adjusted ORcd 

(95% CI) 
 

p 

SC use 

   Nonuse 

   Experimental use 

 

1 

1.52 (0.86, 2.70) 

 

 

0.15 

 

1 

1.55 (0.86, 2.82) 

 

 

0.15 

 

1 

1.14 (0.60, 2.17) 

 

 

0.70 

 

1 

1.42 (0.77, 2.57) 

 

 

0.24 

Gender 

   Female 

   Male 

 

1 

0.50 (0.29, 0.87) 

 

 

0.01 

 

1 

0.47 (0.26, 0.83) 

 

 

0.009 

 

1 

0.52 (0.23, 1.05) 

 

 

0.07 

  

Age 

   Adolescent 

   Young adult 

 

1 

0.77 (0.45, 1.34) 

 

 

0.36 

 

1 

0.97 (0.53, 1.79) 

 

 

0.92 

 

1 

1.22 (0.58, 2.54) 

 

 

0.62 

  

Race 

   Other 

   White 

 

1 

0.79 (0.46, 1.37) 

 

 

0.40 

 

1 

0.92 (0.49, 1.73) 

 

 

0.80 

 

1 

1.22 (0.58, 2.54) 

 

 

0.60 

  

Insurance type 

   Private 

   Publically funded 

 

1 

2.47 (1.34, 4.55) 

 

 

0.004 

 

1 

2.47 (1.28, 4.78) 

 

 

0.007 

 

1 

2.43 (1.16, 5.09) 

 

 

0.02 

 

1 

2.27 (1.22, 4.22) 

 

 

0.009 

Sexual orientation 

   Heterosexual 

   LGBT 

 

1 

2.33 (1.06, 5.12) 

 

 

0.04 

   

1 

1.13 (0.42, 3.02) 

 

 

0.80 

  

Highest level of 

education 

   < 9th 

   9th through 11th 

   12th + some college 

 

 

1 

0.49 (0.25, 0.98) 

0.54 (0.26, 1.12) 

 

 

 

0.04 

0.10 

   

 

1 

0.53 (0.25, 1.12) 

0.82 (0.29, 2.28) 

 

 

 

0.10 

0.70 

  

Drug of choice is 

opioids 

   No 

   Yes 

 

 

1 

0.62 (0.36, 1.07) 

 

 

 

0.09 

   

 

1 

0.52 (0.23, 1.15) 

 

 

 

0.11 

  

Legal involvement  

   No 

   Yes 

 

1 

0.68 (0.37, 1.25) 

 

 

0.21 

   

1 

0.80 (0.40, 1.61) 

 

 

0.54 

  

Patient reported 

history of psychiatric 

diagnosis 

   No  

   Yes 

 

 

 

1 

2.98 (1.35, 6.60) 

 

 

 

 

0.007 

   

 

 

1 

2.38 (1.13, 5.50) 

 

 

 

 

0.04 

 

 

 

1 

2.58 (1.15, 5.78) 

 

 

 

 

0.02 
a Experimental SC use (nonuse is the reference) is adjusted for gender, age, race, and insurance type 
R2 = .06 (Cox and Snell), .09 (Nagelkerke).  Model X2 (5) = 18.07, p < 0.003.  Hosmer and Lemeshow p = 0.94 
b Experimental SC (nonuse is the reference) is adjusted for gender, age, race, insurance type, sexual orientation, highest level of 

education completed, drug of choice is opioids, legal involvement, and history of psychiatric diagnosis  
R2 = .09 (Cox and Snell), .14 (Nagelkerke).  Model X2 (11) = 27.90, p = 0.003.  Hosmer and Lemeshow p = 0.82  
c Experimental SC (nonuse is the reference) is adjusted for insurance type and patient reported history of psychiatric diagnosis  

R2 = .06 (Cox and Snell), .09 (Nagelkerke).  Model X2 (3) = 17.34, p = 0 001.  Hosmer and Lemeshow p = 0.93 
d No statistically significant interactions were found among the independent variables in the final model 

 

4.3.4 Comparison of indicators of psychiatric morbidity by recency of SC use  

 

Aim 2 H2d was that among SC users, last use (current as compared to past use) is 

associated with psychiatric morbidity.  Chi-square comparisons of the psychiatric 

indicators of morbidity were made between current and past SC users.  Clinician-

diagnosed affective disorders and psychotic disorders were related to last use of SC.  

These relationships were explored further beginning with affective disorders.  Note that 

the number of psychiatric disorders was dichotomized due to the distribution over 4 
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categories that left no diagnosis with only four (2.6%) cases and three or more with only 

three (4.4%).  The majority had one diagnosis (n = 101, 66.4% of past users; n = 37, 

54.4% of current users) or two diagnosis (n = 29, 19.1% of past users; n = 18, 26.5% of 

current users).  Table 4.21 provides the frequencies and chi-square statistic for each of 

these psychiatric indicators by recency of use.   

Table 4.21: Pearson’s chi-square comparisons of psychiatric indicators by past and  

          current SC use 
  

Psychiatric indicators 

Past 

(n = 152) 

Current 

(n = 68 ) 

 

X
2 

 

p
 

Patient reported past history of a 

psychiatric diagnosis 

122 (80.3) 59 (86.8) 1.36 0.24 

Diagnosis based on psychiatric 

evaluation during treatment 
b,c

: 

    

   Attention-Deficit Hyperactivity 

Disorder 
 

37 (25.9) 20 (31.3) 0.64 0.42 

   Affective Disorder  
 

116 (81.1) 41 (64.1) 7.02 0.01 

   Psychotic disorder 
d 

 
9 (6.3) 10 (15.6) 4.62 0.03 

   Disruptive Behavior Disorder
 

11 (7.7) 6 (9.4) 0.17 0.68 

Number of psychiatric diagnoses 

   0 – 1 

   2 + 

 

 

105 (73.4) 

38 (26.6) 

 

43 (67.2) 

21 (32.8) 

 

0.85 

 

0.36 

Number of psychotropics prescribed 

upon discharge 

   none 

   1 

   2 

   3 or more 

 

 

31 (20.4) 

41 (27.0) 

42 (27.6) 

38 (25.0) 

 

 

12 (17.6) 

21 (30.9) 

17 (25.0) 

18 (26.5) 

 

 

0.60 

 

 

0.90 

    a 
Missing values: ever prescribed psychotropic medication (n = 4) 

    b 
Not exclusive of each other 

    c 
 Includes only those who had a psychiatric evaluation  

    d 
Includes mood disorders with psychotic symptoms 

 

Crude odds ratios of affective disorders given current SC use (last use was the 

reference) and other personal characteristics identified in Aim 1Hd with a p < 0.20 were 

calculated.  Those with current SC use were less likely to be diagnosed with an affective 

disorder (OR = 0.42, 95% CI = 0.21, 0.80, p = 0.009), as were males (OR = 0.40, 95% CI 

= 0.18, 0.87, p = 0.02); however, diagnosis of affective disorder was more common 
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among Whites than Others (OR = 3.50, 95% CI = 1.82, 1.36, p = 0.27) and among those 

whose drug of choice was opioids (OR = 3.68, 95% CI = 1.80, 7.53, p < 0.001).   

A model was created with current SC use and demographic variables. The 

adjusted odds ratio for current SC use was not significant (OR = 0.60, 95% CI = 0.30, 

1.21, p = 0.15).   Males were less likely to be diagnosed with an affective disorder (OR = 

0.43, 95% CI = 0.19, 0.98, p = 0.045) and Whites were more likely (OR = 3.18, 95% CI = 

1.48, 6.81, p = 0.003).   

Next, the other personal characteristics were added to create a full model 

(mandatory admission, level of education completed, number of drugs of choice, and of 

choice opioids).  When adjusting for these personal characteristics, no association was 

found between current SC use and affective disorders (OR = 0.69, 95% CI = 0.33, 1.43, p 

= 0.34).  White race was associated with affective disorders (OR = 2.43, 95% CI = 1.16, 

5.09, p = 0.02).  Other variables were not significant.    

The last model included current SC, male gender, and race.  Current SC use was 

not associated with affective disorders when gender and race are held constant (OR = 

1.42, 95% CI = 0.77, 2.57, p = 0.24); however, Whites were more likely to be diagnosed 

with an affective disorder (OR = 3.24, 95% CI = 1.62, 6.46, p = 0.001), and males were 

less likely (OR = 0.43, 95% CI = 0.19, 0.98, p = 0.045).  Crude and adjusted odds ratios 

for each of these models are shown in Table 4.22.   
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Table 4.22: Odds ratio for affective disorders given current SC use (past use is the  

           reference) adjusted for demographic and other personal characteristics  
 

Covariates 

Crude OR 

(95% CI) 

 

p 

Adjusted ORa 

(95% CI) 

 

p 

Adjusted ORb 

(95% CI) 

 

p 

Adjusted ORcd 

(95% CI) 
 

p 

Last use of SC 

   Past  

   Current 

 

1 

0.42 (0.21, 0.80) 

 

 

0.009 

 

1 

0.60 (0.30, 1.21) 

 

 

0.15 

 

1 

0.69 (0.33, 1.43) 

 

 

0.34 

 

1 

0.60 (0.30, 1.21) 

 

 

0.15 

Gender 

   Female 

   Male 

 

1 

0.40 (0.18, 0.87) 

 

 

0.02 

 

1 

0.43 (0.19, 0.98) 

 

 

0.045 

 

1 

0.45 (0.19, 1.05) 

 

 

0.07 

 

1 

0.43 (0.19, 0.98) 

 

 

0.045 

Age 

   Adolescent 

   Young adult 

 

1 

1.68 (0.89, 3.17) 

 

 

0.11 

 

1 

0.99 (0.48, 2.04) 

 

 

0.97 

 

1 

0.89 (0.38, 2.10) 

 

 

0.80 

  

Race 

   Other 

   White 

 

1 

3.50 (1.82, 6.71) 

 

 

<0.001 

 

1 

3.18 (1.48, 6.81) 

 

 

0.003 

 

1 

2.71 (1.13, 6.53) 

 

 

0.03 

 

1 

3.24 (1.62, 6.46) 

 

 

0.001 

Insurance type 

   Private 

   Publically funded 

 

1 

0.68 (0.34, 1.36) 

 

 

0.27 

 

1 

0.93 (0.42, 2.05) 

 

 

0.86 

 

1 

0.92 (0.40, 2.12) 

 

 

0.84 

  

Admission Status 

   Voluntary 

  Mandated/transferred 

 

1 

0.66 (0.33, 1.30) 

 

 

0.23 

   

1 

1.31 (0.56, 3.03) 

 

 

0.53 

  

Highest level of 

education 

   < 9th 

   9th through 11th 

   12th + some college 

 

 

1 

0.96 (0.44, 2.09) 

1.89 (0.76, 4.69) 

 

 

 

0.96 

0.17 

   

 

1 

0.83 (0.34, 2.02) 

0.97 (0.29, 3.29) 

 

 

 

0.69 

0.97 

  

Number of drugs of 

choice 

   One 

   Two or more 

 

 

1 

0.68 (0.34, 1.34) 

 

 

 

0.26 

   

 

1 

0.76 (0.36, 1.62) 

 

 

 

0.48 

  

Drug of choice opioids 

   No  

   Yes 

 

1 

3.68 (1.80, 7.53) 

 

 

<0.001 

   

1 

1.90 (0.77, 4.69) 

 

 

0.16 

  

a Current SC use (past use is the reference) adjusted for gender, age, race, insurance type 

R2 = .10 (Cox and Snell), .16 (Nagelkerke).  Model X2 (5) = 22.60, p < 0.001.  Hosmer and Lemeshow p = 0.39. 
b Current SC use (past is the reference) adjusted for gender, age, race, insurance type, admission status, highest level of education, 

having two or more drugs of choice, and drug of choice is opioids.   

R2 = .12 (Cox and Snell), .17 (Nagelkerke).  Model X2 (9) = 25.53, p <= 0.004.  Hosmer and Lemeshow p = 0.54. 
c Current SC use (past use is the reference) adjusted for gender, and race.   

R2 = .10 (Cox and Snell), .15 (Nagelkerke).  Model X2 (3) = 22.57, p < 0.001.  Hosmer and Lemeshow p = 0.89. 
d No statistically significant interactions were found among the independent variables in the final model 

 

Next, crude odds ratios of psychotic disorders given current SC use (last use was 

the reference) and other personal characteristics identified in Aim 1Hd with a p < 0.20 

were calculated.  Current SC users were more likely than past users to be diagnosed with 

a psychotic disorder (OR = 2.76, 95% CI = 1.06, 7.16, p = 0.04).  Psychotic disorders 

were less likely to be diagnosed in Whites (OR = 0.16, 95% CI = 0.06, 0.45, p = 0.001) 

and in those reporting a drug of choice as opioids (OR = 0.26, 95% CI = 0.09, 0.82, p = 

0.02).   

A model was created with current SC use and demographic variables. The 

adjusted odds ratio for psychotic disorders given current SC use was not significant (OR 
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= 1.85, 95% CI = 0.65, 5.30, p = 0.25).   Psychotic disorders were more likely among 

Whites (OR = 3.18, 95% CI = 1.48, 6.81, p = 0.003) and in young adults as compared to 

adolescents (OR = 3.83, 95% CI = 1.22, 12.00, p = 0.02).  

Then, the other personal characteristics were added to create a full model 

(mandatory admission, level of education completed, number of drugs of choice, and of 

choice opioids).  When adjusting for these personal characteristics, no association was 

found between current SC use and psychotic disorders (OR = 1.63, 95% CI = 0.54, 4.90, 

p = 0.39). Whites were less likely to be diagnosed with a psychotic disorder (OR = 2.43, 

95% CI = 1.16, 5.09, p = 0.02).  Other variables were not significant.    

The last model included current SC and race only.  Current SC use was not 

associated with psychotic disorders when holding race constant (OR = 1.69, 95% CI = 

0.61, 4.65, p = 0.31). Whites were less likely to be diagnosed with a psychotic disorder 

(OR = 0.14, 95% CI = 0.04, 0.47, p = 0.001).  Table 4.23 provides the crude and adjusted 

odds ratios for each model.   
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Table 4.23: Odds ratio for psychotic disorders given current SC use (past use is the  

          reference) adjusted for demographics and other personal characteristics 
 
 Crude OR 

(95% CI) 

 

p 

Adjusted ORa 

(95% CI) 

 

p 

Adjusted ORb 

(95% CI) 

 

p 

Adjusted ORcd 

(95% CI) 
 

p 

Last use of SC 

   Past  

   Current 

 

1 

2.76 (1.06, 7.16) 

 

 

0.04 

 

1 

1.85 (0.65, 5.30) 

 

 

0.25 

 

1 

1.63 (0.54, 4.90) 

 

 

0.39 

 

1 

1.69 (0.61, 4.65) 

 

 

0.31 

Gender 

   Female 

   Male 

 

1 

2.75 (0.78, 9.72) 

 

 

0.12 

 

1 

2.55 (0.67, 9.81) 

 

 

0.17 

 

1 

2.39 (0.57, 9.94) 

 

 

0.23 

  

Age 

   Adolescent 

   Young adult 

 

1 

1.23 (0.47, 3.23) 

 

 

0.67 

 

1 

3.83 (1.22, 12.00) 

 

 

0.02 

 

1 

3.35 (0.93, 11.99) 

 

 

0.06 

  

Race 

   Other 

   White 

 

1 

0.16 (0.06, 0.45) 

 

 

0.001 

 

1 

0.11 (0.03, 0.40) 

 

 

0.001 

 

1 

0.13 (0.03, 0.57) 

 

 

0.007 

 

1 

0.14 (0.04, 0.47) 

 

 

0.001 

Insurance type 

   Private 

   Publically funded 

 

1 

2.18 (0.70, 6.77) 

 

 

0.18 

 

1 

1.69 (0.41, 7.02) 

 

 

0.47 

 

1 

1.65 (0.38, 7.19) 

 

 

0.50 

  

Admission Status 

   Voluntary 

  Mandated/transferred 

 

1 

2.47 (0.97, 6.32) 

 

 

0.06 

   

1 

1.72 (0.52, 5.71) 

 

 

0.38 

  

Highest level of 

education 

   < 9th 

   9th through 11th 

   12th + some college 

 

 

1 

1.41 (0.42, 4.67) 

0.89 (0.23, 3.49) 

 

 

 

0.58 

0.86 

   

 

1 

1.94 (0.48, 7.86) 

1.94 (0.33, 11.41) 

 

 

 

0.35 

0.46 

  

Number of drugs of 

choice 

   One 

   Two or more 

 

 

1 

2.40 (0.94, 6.15) 

 

 

 

0.07 

   

 

1 

2.65 (0.89, 7.87) 

 

 

 

0.08 

  

Drug of choice opioids 

   No  

   Yes 

 

1 

0.26 (0.09, 0.82) 

 

 

0.02 

   

1 

0.92 (0.20, 4.21) 

 

 

0.91 

  

a Current SC use (past use is the reference) adjusted for gender, age, race, insurance type   
R2 = .11 (Cox and Snell), .25 (Nagelkerke).  Model X2 (5) = 22.60, p < 0.001.  Hosmer and Lemeshow p = 0.06. 
b Current SC use (past is the reference) adjusted for gender, age, race, insurance type, admission status, highest level of education, 

having two or more drugs of choice, and drug of choice is opioids.   
R2 = .13 (Cox and Snell), .28 (Nagelkerke).  Model X2 (10) = 28.83, p = 0.001.  Hosmer and Lemeshow p = 0.55. 
c Current SC use (past use is the reference) adjusted for race.   

R2 = .08 (Cox and Snell), .17 (Nagelkerke).  Model X2 (2) = 17.64, p < 0.001.  Hosmer and Lemeshow p = 0.30. 
d No statistically significant interactions were found among the independent variables in the final model 

   

4.4 Aim 3: Exploring Behavior Risk and SC Use 

Aim 3 was to explore the relationships between behavior risks (lack of prosocial 

engagement.  About half of the sample, n = 219, 51.2%, were lacking prosocial 

engagement (e.g., they were not in school and were unemployed).  Over a quarter had 

dropped out of school (n = 96, 26.1%). A majority had history of legal involvement (n = 

339, 79.0%).   

Most of the patients had been sexually active with one or more partners in their 

lifetime (n = 395, 92.1 %).  Only 27 (6.4%) had not engaged in sexual activity.  The 
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median age of sexual debut was 14.0, range 5 – 20 years old.  Among sexually active 

youth, the number of sexual partners ranged from the one to four (n = 95, 22.5%) up to 

20 or more partners (n = 106, 25.1%).  Only about one-third of the females were using 

contraceptive (n = 45, 31.0%). Condom use was absent or inconsistent in 70% of the 

sample.  Some reported exchanging sex for money or drugs (n = 49, 11.5%). 

There were a variety of drugs used.  The large majority of patients had smoked 

nicotine (n = 380, 88.6%) and had at least experimented with alcohol (n = 347, 81.1%).  

Opioid use was reported by two-thirds of the sample (n = 287, 66.9%).  The next most 

prevalent drugs used were benzodiazepines (n = 194, 45.3%) and hallucinogens. (n = 

185, 44.0%).  Few other drugs were used (n = 10, 2.3%). 

Influences on behavior were thought to be parental substance use as a risk factor 

and the positive relationship youth had with their parents as a protective factor.  Father’s 

and mother’s substance use was reported by 185 (43.2%) and 141 (32.9) respectively.  A 

positive relationship with their father was reported by 132 (30.8%) of youth, whereas 228 

(54.4%) reported a positive relationship with their mother.   

4.4.1 Comparison of risk behaviors by lifetime SC use 

 

Aim 3 H3a was that behavior risk factors vary between youth who have lifetime 

SC use compared to nonuse.  Comparisons of behavior risks among SC users and 

nonusers were examined and very few relationships were found.  There were no 

significant differences in lacking occupational norms, drop out from school, or legal 

involvement, nor in sexual behaviors including the median age of sexual debut among SC 

users (n = 194, Mdn = 14.0, range 5 – 20) and nonusers (n = 178, Mdn = 14.0, range 5 - 

19), U = 17,058, z = -0.204, p = 0.84, r = 0.01.  Percentage of condom use was similar 
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across the two groups with less than one-third reporting always using condoms.  Many 

females reported not using hormonal contraceptives at the time of the interview (n = 89, 

61.4%), and no differences were found between the nonusers and SC users.  There were 

also no significant relationships identified among the parental influences.  Frequencies 

and the chi-square statistic for risk behaviors by lifetime SC use are shown in Table 4.24. 

Table 4.24: Pearson’s chi-square comparisons of behavior risk, models risk, and  

          supports protection by lifetime SC use and nonuse 
 

 

 

Total Nonuse 

(n = 202) 

SC-use 

(n = 227) 

  

 n (%) X
2 

p 

Models Risk      

Father’s  substance use
a 

   No known 

   Any history 

 

243 (56.8) 

185 (43.2) 

 

115 (56.9) 

87 (43.1) 

 

128 (56.6) 

98 (43.4) 

 

0.004 

 

0.95
 

Mother’s substance use 

   No known 

   Any history   

 

288 (67.1)  

141 (32.9) 

 

143 (70.8) 

59 (29.2) 

 

145 (63.9) 

82 (36.1) 

 

2.32 

 

0.13 
 

Supports Protection      

Relationship with father
a 

   Other  

   Positive  

 

291 (68.8) 

132 (30.8) 

 

132 (65.7) 

69 (34.3) 

 

159 (71.6) 

63 (28.4) 

 

1.74 

 

0.19 
 

Relationship with mother
a 

  Other  

   Positive   

 

191 (45.6) 

228 (54.4) 

 

83 (42.1) 

114 (57.9) 

 

108 (48.6) 

114 (51.4) 

 

1.79 

 

0.18 
 

Behavior Risk: Lacking Occupational Norms of Youth    

Occupational status
a 

  prosocial  

  not prosocial    

 

209 (48.8) 

219 (51.2) 

 

98 (48.5) 

104 (51.5) 

 

111 (49.1) 

115 (50.9) 

 

0.02 

 

0.90 

Dropped out of school 

   No  

   Yes 

 

272 (73.9) 

96 (26.1) 

 

124 (72.1) 

48 (27.9) 

 

148 (75.5) 

48 (24.5) 

 

0.56 

 

0.46 

 

Behavior Risk: Deviance      

Legal involvement 

   No 

   Yes 

 

90 (21.0) 

339 (79.0) 

 

39 (39.3) 

163 (80.7) 

 

51 (22.5) 

176 (77.5) 

 

0.64 

 

0.42
 

Behavior Risk: Sexual Behavior  

Use of condoms 

   Always 

   Never or inconsistent 

 

120 (30.0) 

280 (70.0) 

 

57 (29.8) 

134 (70.2) 

 

63 (30.1) 

146 (69.96) 

 

0.004 

 

0.95 

Contraceptive use among 

females
a 

   No 

   Yes 

 

 

89 (61.4) 

45 (31.0) 

 

 

50 (69.4) 

22 (30.6) 

 

 

39 (62.9) 

23 (37.1) 

 

 

0.64 

 

 

0.42 
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Table 4.24: Pearson’s chi-square comparisons of behavior risk, models risk, and  

          supports protection by lifetime SC use and nonuse (cont.) 

 Total Nonuse 

(n = 202) 

SC-use 

(n = 227) 

  

  n (%) X
2
 p 

Number of lifetime sexual 

partners
a 

   None 

   1-4  

   5-9  

   10-19  

   20 or more 

 

 

27 (6.4) 

95 (22.5) 

102 (24.2) 

92 (21.8) 

106 (25.1) 

 

 

10 (5.0) 

48 (23.9) 

48 (23.9) 

38 (18.9) 

57 (28.4) 

 

 

17 (7.7) 

47 (21.3) 

54 (24.4) 

54 (24.4) 

49 (22.2) 

 

 

4.63 

 

 

0.33 

Ever exchanged sex for money 

or drugs
a 

    
No 

   Yes 

 

 

377 (88.5) 

49 (11.5) 

 

 

177 (87.6) 

25 (12.4) 

 

 

200 (89.3) 

24 (10.7) 

 

 

0.29 

 

 

0.59
 

Behavior Risk: Other Lifetime Drug Use   
 

Nicotine 

   No 

   Yes 

 

49 (11.4) 

380 (88.6) 

 

27 (13.4) 

175 (86.6) 

 

22 (9.7) 

205 (90.3) 

 

1.43 

 

0.23 

Alcohol
a 

   
No 

   Yes 

 

81 (18.9) 

347 (81.1) 

 

42 (20.9) 

159 (79.1) 

 

39 (17.2) 

188 (82.8) 

 

0.96 

 

0.33 

Cocaine
a
 

   No 

   Yes 

 

233 (54.6) 

194 (45.4) 

 

111 (55.2) 

90 (44.8) 

 

122 (54.0) 

104 (46.0) 

 

0.07 

 

0.80 

Opioids 

   No 

   Yes 

 

142 (33.1) 

287 (66.9) 

 

63 (31.2) 

139 (68.8) 

 

79 (34.8) 

148 (65.2) 

 

0.63 

 

0.43 

Benzodiazepines
a 

   No 

   Yes
 

 

234 (54.7) 

194 (45.3) 

 

119 (58.9) 

83 (41.1) 

 

115 (50.9) 

111 (49.1) 

 

2.77 

 

0.10 

Hallucinogens
a 

   No 

   Yes 

 

235 (56.0) 

185 (44.0) 

 

128 (63.7) 

73 (36.3) 

 

107 (48.9) 

112 (51.1) 

 

9.31 

 

0.002 

Inhalants
a 

   No 

   Yes 

 

407 (95.1) 

21 (4.9) 

 

196 (97.0) 

6 (3.0) 

 

211 (93.4) 

15 (6.6) 

 

3.07 

 

0.08 

Other 

   No 

   Yes 

 

419 (97.7) 

10 (2.3) 

 

197 (97.5) 

5 (2.5) 

 

222 (97.8) 

5 (2.2) 

 

0.04 

 

0.85 

a
 Missing values: father's substance use (n = 1), relationship with father (n = 6), relationship with mother 

(n = 10), prosocial occupation (n = 1), number of lifetime sexual partners (n = 7), contraceptive use 

among females (n = 2), condom use ( n = 2 ), exchanged sex for money or drugs (n = 3), alcohol use (n = 

1), cocaine (n = 2), hallucinogen use (n = 9), inhalant use (n = 1) 

 

Crude odds ratios of lifetime SC use given risk behaviors that were found to have 

p < 0.20 in univariable analysis were examined further.  These few risk behaviors 

included lifetime use of benzodiazepines (OR = 1.38, 95% CI = 0.94, 2.03. p = 0.10), 

hallucinogens (OR = 1.84, 95% CI = 1.24, 2.71, p =0.002), and inhalants (OR = 2.32, 
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95% CI = 0.88, 6.11, p = 0.09).   Possible parental influence was also considered as 

models risk (parent substance use) and supports protection (positive relationship with 

parents).  Personal characteristics from Aim 1 Ha that had univariable p-values < 0.20 

were also considered as covariates.   

A model with all of these behavior risks, personal characteristics, and the parental 

influence was created.   When adjusting for these variables the likelihood of lifetime SC 

use was greater among those who had lifetime hallucinogen use (OR = 1.68, 95% CI = 

1.08, 2.62, p = 0.03) and were male (OR = 1.99, 95% CI = 1.18, 3.34, p = 0.01).  Those 

who reported their drug of choice as opioids were less likely to use SC (OR = 0.40, 95% 

CI = 0.23, 0.71, p = 0.002).   

The last model decreased the variables based on selection of those that 

contributed to the full model, and although there was little change in the estimates, this 

model fit was not a good fit based on the Hosmer and Lemeshow p-value of 0.01.  Table 

4.25 provides the crude and adjusted odds ratios for each of the models.   
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Table 4.25: Odds ratios for lifetime SC use (nonuse is the reference) given behavior risk  

          adjusting for personal characteristics, models risk, and supports protection 
 Crude OR 

(95%CI) 

 

p 

Adjusted ORa 

(95% CI) 

 

p 

Adjusted ORb 

(95% CI) 

 

p 

Behavior Risk       
Benzodiazepines 

   No 

   Yes 

 

1 

1.38 (0.94, 2.03) 

 

 

0.10 

 

1 

1.58 (0.95, 2.63) 

 

 

0.08 

  

Hallucinogens 

   No 

   Yes 

 

1 

1.84 (1.24, 2.71) 

 

 

0.002 

 

1 

1.68 (1.08, 2.62) 

 

 

0.03 

 

1 

1.65 (1.07, 2.54) 

 

 

0.02 
Inhalants 

   No  

   Yes 

 

1 

2.32 (0.88, 6.11) 

 

 

0.09 

 

1 

1.90 (0.68, 5.31) 

 

 

0.22 

 

1 

2.06 (0.74, 5.73) 

 

 

0.17 
Personal Characteristics 

Sex 

   Female 
   Male 

 

1 
1.38 (0.93, 2.06) 

 

 
0.16 

 

1 
1.99 (1.18, 3.34) 

 

 
0.01 

 

1 
2.01 (1.21, 3.33) 

 

 
0.007 

Race 

   Other 
   White 

 

1 
1.16 (0.79, 1.72) 

 

 
0.45 

 

1 
1.58 (0.90, 2.78) 

 

 
0.12 

 

1 
1.54 (0.90, 2.62) 

 

 
0.11 

Insurance type 

   Private 
   Publically funded 

 

1 
1.33 (0.90, 1.97) 

 

 
0.16 

 

1 
1.30 (0.81, 2.10) 

 

 
0.28 

 

 

 

Sexual orientation 
   Heterosexual 

   LGBT 

 
1 

1.60 (0.85, 3.01) 

 
 

0.14 

 
1 

1.88 (0.86, 4.11) 

 
 

0.11 

 
1 

2.05 (0.95, 4.40) 

 
 

0.07 

Number of drugs of 
choice 

   One 

   Two or three 

 
1 

1.44 (0.92, 2.27) 

 
 

0.11 

 
1 

1.23(0.75, 2.02) 

 
 

0.41 

 
1 

1.31 (0.80, 2.12) 

 
 

0.28 

Drug of choice is 

opioids  

   No 
   Yes 

 

1 

0.63 (0.43, 0.93) 

 

 

0.02 

 

1 

0.40 (0.23, 0.71) 

 

 

0.002 

 

1 

0.49 (0.29, 0.83) 

 

 

0.008 

Psych dx hx 

   No 
   Yes 

 

1 
1.71 (1.07, 2.71) 

 

 
0.02 

 

1 
1.67 (1.00, 2.79) 

 

 
0.05 

 

1 
1.75 (1.06, 2.90) 

 

 
0.03 

Models Risk       

Mother’s substance 
use 

   No known 

   Any history   

 
1 

1.37 (0.91, 2.06) 

 
 

0.13 

 
1 

1.10 (0.70, 1.74) 

 
 

0.68 

 
1 

1.14 (0.74, 1.78) 

 
 

0.55 

Supports Protection       

Relationship with 

father 

   Other 

   Positive 

 

 
1 

0.76 (0.50, 1.15) 

 

 
 

0.19 

 

 
1 

0.79 (0.50, 1.25) 

 

 
 

0.32 

  

Relationship with 
mother 

  Other 

   Positive 

 
 

1 

0.77 (0.52, 1.13) 

 
 

 

0.18 

 
 

1 

0.92 (0.60, 1.40) 

 
 

 

0.69 

 
 

1 

0.86 (0.57, 1.30) 

 
 

 

0.47 
a Adjusted for lifetime use of hallucinogens, lifetime use of benzodiazepines, lifetime use of inhalants, personal characteristics 

(gender, race, sexual orientation, insurance type, number of drugs of choice, drug of choice opioids, history of psychiatric 

diagnosis), models risk (mother’s substance use), and supports protection (relationship with father and mother).   
R2 = .10 (Cox and Snell), .14 (Nagelkerke).  Model X2 (13) = 43.35, p < 0.001.  Hosmer and Lemeshow p = 0.74. 
b Adjusted for lifetime use of hallucinogens, lifetime use of benzodiazepines, personal characteristics (gender, drug of choice 

opioids, history of psychiatric diagnosis). 
R2 = .09 (Cox and Snell), .12 (Nagelkerke).  Model X2 (10) = 37.28, p < 0.001.  Hosmer and Lemeshow p = 0.01. 

 

 

 

 

 

 



105 

 

4.4.2 Comparison of risk behaviors by amount of SC use 

Aim 3 H3b was that among youth who have lifetime SC use, risk behaviors are 

associated with the amount of use (persistent as compared to experimental) (n = 220). For 

most of the substances used, there was a variety in amount of use such that experimental 

use and persistent use could be explored.  Cell sizes for the use of inhalants was small, so 

experimental and persistent were combined to examine lifetime use.  All youth reporting 

nicotine use were persistent users.  There were only 5 who reported use of other 

substances, so this variable was excluded from analysis. 

Comparisons were made for each of the risk behaviors according to amount of use. There 

was a significant association between history of legal involvement and amount of SC use. 

All other behaviors showed no relationship.  Mann-Whitney comparison of age of sexual 

debut among uses shows similarities of experimental (n = 73, Mdn = 14.0, range 5 – 20) 

and persistent users (n =115, Mdn = 14.0, range 5 – 19), (U = 4165.50, z = -0.089, p = 

0.93, r = 0.006). Table 4.26 shows the frequencies and chi-square statistic for the 

behavior risk variables, as well as parental influence, by amount of SC use.   
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Table 4.26: Pearson’s chi-square comparisons of behavior risk, models risk, and  

          supports protection by experimental and persistent SC use 
 

 

 

Total 

 

Experimental 

(n = 84) 

 

Persistent 

(n = 136) 

 

 
 

 

 
 

 n (%) X
2
 p 

Models Risk 

Father’s  substance use
a 

   No known 

   Any history 

 

123 (56.2) 

96 (43.8) 

 

48 (57.1) 

36 (42.9) 

 

75 (55.6) 

60 (44.4) 

 

0.05 

 

0.82 

Mother’s substance use 

   No known 

   Any history   

 

138 (62.7) 

82 (37.3) 

 

49 (58.3) 

35 (41z.7) 

 

89 (65.4) 

47 (34.6) 

 

1.22  

 

0.29 

Models Support      

Relationship with father
a 

   Other  

   Positive  

 

152 (70.7) 

63 (29.3) 

 

58 (70.7) 

24 (29.3) 

 

94 (70.7) 

39 (29.3) 

 

0.00 

 

0.99 

Relationship with mother
a 

  Other  

   Positive   

 

105 (48.8) 

110 (51.2) 

 

43 (53.1) 

38 (46.9) 

 

62 (46.3) 

72 (53.7) 

 

0.94 

 

0.33 

Behavior Risk: Lacking Occupational Norms of Youth 

Prosocial occupational status
a 

   Lacking 

   Engaged  

 

112 (51.1) 

107 (48.9) 

 

45 (53.6) 

39 (36.4) 

 

67 (49.6) 

68 (50.4) 

 

0.32  

 

0.57 

Dropped out of school 

   No  

   Yes 

 

142 (74.7) 

48 (25.3) 

 

57 (78.1) 

16 (21.9) 

 

85 (72.6) 

32 (27.4) 

 

0.70 

 

0.40 

Behavior Risk: Deviance      

History of legal involvement 

   No 

   Yes 

 

50 (22.7) 

170 (77.3) 

 

28 (33.3) 

56 (66.7) 

 

22 (16.2) 

114 (83.8) 

 

8.70  

 

0.003 

Behavior Risk: Sexual Behavior 

Use of condoms 

   Always 

   Never or inconsistent 

59 (29.2) 

143 (70.8) 

24 (30.4) 

55 (69.6) 

35 (28.5) 

88 (71.5) 

 

0.09 

 

 

0.77 

Contraceptive use among females
a 

   No 

   Yes 

 

89 (66.4) 

45 (33.6) 

 

50 (69.4) 

22 (30.6) 

 

39 (62.9) 

23 (37.1) 

 

0.64 

 

0.47 

Number of lifetime sexual 

partners 

   None 

   1-4  

   5-9  

   10-19  

   20 or more 

 

17 (7.9) 

44 (20.5) 

54 (25.1) 

54. (25.1) 

46 (21.4) 

 

5 (6.1) 

14 (17.1) 

27 (12.6) 

20 (24.4) 

16 (19.5) 

 

12 (9.0) 

30 (22.6) 

27 (20.3) 

34 (25.6) 

30 (22.6) 

 

4.76 

 

0.31 

Ever exchanged sex for money or 

drugs
a 

    
No 

   Yes 

 

 

194 (89.4) 

23 (10.6) 

 

 

74 (89.2) 

9 (10.8) 

 

 

120 (89.6) 

14 (10.4) 

 

 

0.01 

 

 

0.93 

Behavior Risk: Use of Other Substances 

   Nicotine 

      Never 

      Persistent 

 

22 (10.0) 

198 (90.0) 

 

11 (13.1) 

73 (86.9) 

 

11 (8.1) 

125 (91.6) 

 

1.45 

 

0.23 
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Table 4.26: Pearson’s chi-square comparisons of behavior risk, models risk, and  

          supports protection by experimental and persistent SC use (cont.) 

  

Total 

 

Experimental 

(n = 84) 

 

Persistent 

(n = 136) 

  

 n (%) X
2
 p 

   Alcohol 

      Never 

      Experimental  

      Persistent 

 

38 (17.4) 

13 (5.9) 

168 (76.7) 

 

9 (10.7) 

7 (8.3) 

68 (81.0) 

 

29 (21.5) 

6 (4.4) 

100 (74.1) 

 

5.10 

 

0.09 

   Cocaine 

      Never 

      Experimental 

      Persistent 

 

117 (53.4) 

33 (15.1) 

69 (31.5) 

 

49 (58.3) 

11 (13.1) 

24 (28.6) 

 

68 (50.4) 

22 (16.3) 

45 (33.3) 

 

1.34 

 

0.51 

   Opioids 

      Never 

      Experimental 

      Persistent 

 

76 (34.7) 

21 (9.6) 

122 (55.7) 

 

25 (29.8) 

12 (14.3) 

47 (56.0) 

 

51 (37.8) 

9 (6.7) 

75 (55.6) 

 

4.10 

 

0.13 

   Benzodiazepines 

      Never 

      Experimental 

      Persistent 

 

110 (50.0) 

30 (13.6) 

80 (36.4) 

 

43 (51.2) 

15 (17.9) 

26 (31.0) 

 

67 (49.3) 

15 (11.0) 

54 (39.7) 

 

2.91 

 

0.23 

   Hallucinogens  

      Never 

      Experimental 

      Persistent 

 

103 (47.2) 

39 (17.9) 

76 (34.9) 

 

36 (42.9) 

20 (23.8) 

28 (33.3) 

 

67 (50.0) 

19 (14.2) 

48 (35.8) 

 

3.33 

 

0.19 

   Inhalants  

      Never 

      Lifetime use 

 

204 (92.7) 

16 (7.3) 

 

77 (92.8) 

6 (7.2) 

 

127 (92.8) 

9 (6.6) 

 

0.03 

 

0.86 

a 
Missing: Father’s substance use (n = 1), Relationship with father (n = 5), Relationship with mother (n = 

5), Prosocial occupation (n = 1), Lifetime sexual partners (n = 5), exchanged sex for money (n = 3), 

Condom use (n = 18) 

 

Crude odds ratios of persistent SC use given risk behaviors that were found to 

have p <0.20 in univariable analysis were explored.  Having a history of legal 

involvement was related to persistent as compared to experimental SC use (OR = 2.59, 

95% CI = 1.36, 4.93, p = 0.004).  These drug use risk behaviors included experimental 

alcohol use (OR = 0.27, 95% CI = 0.07, 0.998, p = 0.05) and persistent alcohol use (OR = 

0.46, 95% CI = 0.20, 1.03, p = 0.06), experimental opioid use (OR = 0.37, 95% CI = 

0.14, 0.999, p = 0.047) and persistent opioid use (OR = 0.78, 95% CI = 0.43, 1.43, p = 

0.42), experimental hallucinogen use (OR = 0.51, 95% CI = 0.24, 1.08, p = 0.08) and 

persistent hallucinogen use (OR = 0.92, 95% CI = 0.50, 1.71, p = 0.79).  Personal 
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characteristics from Aim 1Hb that had univariable p-values < 0.20 were also added, and 

these behavior risk and personal characteristics were modelled.  The relationship between 

legal history and persistent SC use remained statistically significant when controlling for 

amount of alcohol, opioid, and hallucinogen use, as well as type of insurance, level of 

education completed, admission status, and the number of drugs of choice (OR = 2.48, 

95% CI = 1.22, 5.04, p = 0.01).  Little change in the parameter estimates were observed 

in the multivariable model.  A model with legal involvement and number of drugs of 

choice was presented in Aim 1 Hb.  Crude and adjusted odds ratios are in Table 4.27.   

Table 4.27: Odds ratios for persistent SC use (experimental use is the reference)  

         given risk behavior adjusting for demographic and other personal  

        characteristics 
 

Covariates 

Crude OR 

(95% CI) 

 

p 

Adjusted OR
a 

(95% CI) 

 

p 

Legal involvement  

   No 

   Yes 

 

1 

2.59 (1.36, 4.93) 

 

 

0.004 

 

1 

2.48 (1.22, 5.04) 

 

 

0.01 

Alcohol use 

   Never 

   Experimental 

   Persistent 

 

1 

0.27 (0.07, 0.998) 

0.46 (0.20, 1.03) 

 

 

0.05 

0.06 

 

1 

0.25 (0.06, 1.08) 

0.41 (0.17, 1.03) 

 

 

0.06 

0.06 

Opioid use 

   Never 

   Experimental 

   Persistent 

 

1 

0.37 (0.14, 0.999) 

0.78 (0.43, 1.43) 

 

 

0.047 

0.42 

 

1 

0.38 (0.12, 1.18) 

1.07 (0.49, 2.33) 

 

 

0.09 

0.86 

Hallucinogen use 

   Never 

   Experimental 

   Persistent 

 

1 

0.51 (0.24, 1.08) 

0.92 (0.50, 1.71) 

 

 

0.08 

0.79 

 

1 

0.51 (0.22, 1.19) 

1.03 (0.49, 2.19) 

 

 

0.12 

0.94 

Insurance type 

   Private 

   Publically funded 

 

1 

1.50 (0.85, 2.65) 

 

 

0.16 

 

1 

1.30 (0.64, 2.63) 

 

 

0.47 

Highest level of education 

   < 9th grade 

   9th through 11th  

   12th grade + college 

 

1 

1.76 (0.88, 3.55) 

0.98 (0.46, 2.05) 

 

 

0.11 

0.95 

 

1 

2.26 (0.93, 5.50) 

1.53 (0.58, 4.06) 

 

 

0.07 

0.40 

Admission Status 

   Voluntary  

   Mandated 

 

1 

1.82 (0.93, 3.47) 

 

 

0.07 

 

1 

1.85 (0.82, 4.19) 

 

 

0.14 

Number of drugs of choice 

   One 

   Two or three 

 

1 

1.97 (1.02, 3.78) 

 

 

0.04 

 

1 

2.48 (1.19, 5.16) 

 

 

0.02 
a Adjusted for legal involvement, amount of alcohol use, amount of opioid use, amount of hallucinogen use, 

insurance type, highest education completed, admission status, number of drugs of choice 

R2 = .15 (Cox and Snell), .20 (Nagelkerke).  Model X2 (13) = 33.79, p = 0.001.  Hosmer and Lemeshow p = 0.24 
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4.4.3 Comparison of risk behaviors by nonuse and experimental use 

Aim 3 H3c was that experimental SC users have similar behavior risk as 

nonusers.  As described in Aim 1Hc, a statistically significant relationship was found was 

between experimental SC use and legal involvement, X
2
 (1) = 6.51, p = 0.01.  No other 

significant relationships were found among the behaviors. Age of sexual debut was 

similar among nonusers (n = 178, Mdn = 14.0, range 5 – 19) and experimental users (n 

=73, Mdn = 14.0, range 5 – 20), (U = 6380.00, z = -.228, p = 0.82, r = 0.01).  There was a 

relationship between mother’s substance use and experimental SC use, X
2
 (1) = 4.17, p = 

0.04.  Table 4.28 provides the frequencies and chi-square statistic for each comparison by 

nonuser and experimental user. 
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Table 4.28: Pearson’s chi-square comparisons of behavior risk, models risk, and  

          supports protection by nonuse and experimental use of SC 
  

Total 

Nonusers 

 (n =152 ) 

Experimental 

 (n = 68) 

  

 n (%) X
2 

p
 

Models Risk  

Father’s  substance use
 

   No known 

   Any history 

 

163 (57.0) 

123 (43.0) 

 

115 (56.9) 

87 (43.1) 

 

48 (57.1) 

36 (42.9) 

 

0.001 

 

0.97 

Mother’s substance use 

   No known 

   Any history   

 

192 (67.1) 

94 (32.9) 

 

143 (70.8) 

59 (29.2) 

 

49 (58.3) 

35 (41.7) 

 

4.17 

 

0.04 

Supports Protection  

Relationship with father
a 

   Other  

   Positive  

 

190 (67.1) 

93 (32.9) 

 

132 (65.7) 

69 (34.3) 

 

58 (70.7) 

24 (29.3) 

 

0.68 

 

0.41 

Relationship with mother
a 

  Other  

   Positive   

 

126 (45.3) 

152 (54.7) 

 

83 (42.1) 

114 (57.9) 

 

43 (53.1) 

38 (46.9) 

 

2.78  

 

0.10 

Behavior Risk: Lacking Occupational Norms of Youth  

Prosocial occupational status
 

   Engaged 

   Lacking 

 

137 (47.9) 

149 (52.1) 

 

98 (48.5) 

104 (51.5) 

 

39 (46.4) 

45 (53.6) 

 

0.10  

 

0.75 

Dropped out of school
a 

   No  

   Yes 

 

181 (73.9) 

64 (26.1) 

 

124 (72.1) 

48 (27.9) 

 

57 (78.1) 

16 (21.9) 

 

0.95 

 

0.33 

Behavior Risk: Deviance      

History of legal involvement 

   No 

   Yes 

 

67 (23.4) 

219 (76.6) 

 

39 (19.3) 

163 (80.7) 

 

28 (33.3) 

56 (66.7) 

 

6.51  

 

0.01 

Behavior Risk: Sexual Behavior 
Contraceptive use among 

females
a 

   No 

   Yes 

 

 

67 (67.7) 

32 (32.3) 

 

 

50 (69.4) 

22 (30.6) 

 

 

17 (63.0) 

10 (37.0) 

 

 

0.38 

 

 

0.54 

Condom use
a 

   Always 

   Never or inconsistent 

 

81 (30.0) 

189 (70.0) 

 

57 (29.8) 

134 (70.2) 

 

24 (30.4) 

55 (69.6) 

 

0.01 

 

0.93 

Number of lifetime sexual 

partners
a 

   None 

   1-4  

   5-9  

   10-19  

   20 or more 

 

 

15 (5.3) 

62 (21.9) 

75 (26.5) 

58 (20.5) 

73 (25.8) 

 

 

10 (5.0) 

48 (23.9) 

48 (23.9) 

38 (18.9) 

57 (28.4) 

 

 

5 (5.3) 

14 (17.1) 

27 (32.9) 

20 (24.4) 

16 (19.5) 

 

 

 

5.79 

 

 

 

0.22 

Ever exchanged sex for money 

or drugs
a 

    
No 

   Yes 

 

 

251 (88.1) 

34 (11.9) 

 

 

177 (87.6) 

28 (12.4) 

 

 

74 (89.2) 

9 (10.8) 

 

 

0.13 

 

 

0.72 
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Table 4.28: Pearson’s chi-square comparisons of behavior risk, models risk, and  

          supports protection by nonuse and experimental use of SC (cont.) 
  

Total 
Nonusers 

(n =152 ) 
Experimental 

(n = 68) 
  

 n (%) X
2 p 

Behavior risk: other substance use 
   Nicotine 

      Never 

      Experimental/persistent 

 

38 (13.3) 

248 (86.7) 

 

27 (13.4) 

175 (86.6) 

 

11 (13.1) 

73 (86.9) 

 

0.000 

 

1.00 

   Alcohol 

      Never 

      Experimental 

      Persistent 

 

51 (17.9) 

21 (7.4) 

213 (74.7) 

 

42 (20.9) 

14 (7.0) 

145 (72.1) 

 

9 (10.7) 

21 (7.4) 

213 (74.7) 

 

4.20 

 

0.12 

   Cocaine 

      Never 

      Experimental 

      Persistent 

 

160 (55.9) 

35 (12.2) 

91 (31.8) 

 

111 (55.0) 

24 (11.9) 

67 (33.2) 

 

49 (58.3) 

11 (13.1) 

24 (28.6) 

 

0.59 

 

0.75 

   Opioids 

      Never 

      Experimental 

      Persistent 

 

88 (30.8) 

25 (8.7) 

173 (60.5) 

 

63 (31.2) 

13 (6.4) 

126 (62.4) 

 

25 (29.8) 

12 (14.3) 

47 (56.0) 

 

4.63 

 

0.10 

   Benzodiazepines 

      Never 

      Experimental 

      Persistent 

 

162 (56.6) 

36 (12.6) 

88 (30.8) 

 

119 (58.9) 

21 (10.4) 

62 (30.7) 

 

43 (51.2) 

15 (17.9) 

26 (31.0) 

 

3.25 

 

0.20 

   Hallucinogens  

      Never 

      Experimental 

      Persistent 

 

164 (57.3) 

49 (17.1) 

73 (25.5) 

 

128 (63.4) 

29 (14.4) 

45 (22.3) 

 

36 (42.9) 

20 (23.8) 

28 (33.3) 

 

5.79 

 

0.22 

   Inhalants  

      Never 

      Experimental/persistent 

 

273 (95.8) 

12 (4.2) 

 

196 (97.0) 

6 (3.0) 

 

77 (92.8) 

6 (7.2) 

 

2.65 

 

0.10 

   Other 

      Never 

      Experimental/persistent 

 

278 (97.2) 

8 (2.8) 

 

197 (97.5) 

5 (2.5) 

 

81 (96.4) 

3 (3.6) 

 

0.26 

 

0.70
b 

a
Missing: Relationship with mother (n = 8); relationship with father (n = 3); HS dropout (n = 1), N/A (n = 

40); condom use (n = 1), N/A (n = 15); contraceptive use among females N/A (n = 187); exchanged sex for 

money or drugs (n = 1); lifetime sexual partners (n = 3) 

 
b
Fisher’s Exact 

 

Crude odds ratios of experimental compared to nonuse given risk behaviors that 

were found to have p <0.20 in univariable analysis were explored.  Legal involvement 

was less likely among experimental users whether a single variable (OR = 0.48, 95% CI = 

0.27, 0.75, p = 0.01) or holding amount of alcohol and opioid use, age, race, education 

completed, drug of choice opioids, mother’s substance use and relationship with mother 

constant (OR = 0.45, 95% CI = 0.25, 0.86, p = 0.02).  Those who used alcohol 
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persistently were more likely to experiment with SC, accounting for all other variables in 

the full model (OR = 2.51, 95% CI = 1.02, 6.19, p = 0.046).  Those who had completed 

some high school as compared to less than 9
th

 grade were less likely to experiment with 

SC (OR = 0.43, 95%, CI = 0.21, 0.93, p = 0.03) when holding variables in the full model 

constant.  The full model appears to be the best representation of the data, as reducing the 

model even by a couple of variables results in little change in the parameter estimates, but 

does change the p-value, for example in the drug of choice variable. This may introduce a 

Type I error.  Crude and adjusted odds ratios are presented in Table 4.29.   
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Table 4.29: Odds ratios for experimental SC use (nonuse is the reference) given risk  

  behaviors adjusting for personal characteristics, models risk, and supports  

  protection 
 Crude OR 

(95% CI) 

 

p 

Adjusted ORa 

(95% CI) 

 

p 

Adjusted ORb 

(95% CI) 

 

p 

Behavior risk: Deviance   
Legal involvement  

   No 

   Yes 

 

1 

0.48 (0.27, 0.75) 

 

 

0.01 

 

1 

0.45 (0.25, 0.86) 

 

 

0.02 

 

1 

0.44 (0.23, 0.84) 

 

 

0.01 
Behavior risk: substance use  

Alcohol 

      Never 
      Experimental 

      Persistent 

 

1 
2.33 (0.73, 7.43) 

2.19 (1.01, 4.75) 

 

 
0.15 

0.048 

 

1 
2.59 (0.72, 9.40) 

2.51 (1.02, 6.19) 

 

 
0.15 

0.046 

 

1 
2.41 (0.67, 8.66) 

2.66 (1.088, 6.56) 

 

 
0.18 

0.03 

Opioids 
      Never 

      Experimental 

      Persistent 

 
1 

2.33 (0.94, 5.79) 

0.94 (0.53, 1.67) 

 
 

0.07 

0.83 

 
1 

1.90 (0.70, 5.12) 

1.36 (0.49, 3.75) 

 
 

0.21 

0.55 

 
1 

1.80 (0.67, 4.85) 

1..45 (0.53, 4.01) 

 
 

0.24 

0.47 
Personal characteristics      

Age 

   Adolescent 
   Young adult 

 

1 
0.92 (0.55, 1.54) 

 

 
0.75 

 

1 
1.44 (0.64, 3.21) 

 

 
0.38 

 

1 
1.45 (0.65, 3.22) 

 

 
0.36 

Race 

   Other 
   White 

 

1 
1.23 (0.73, 2.08) 

 

 
0.44 

 

1 
1.48 (0.72, 3.04) 

 

 
0.29 

 

1 
1.70 (0.84, 3.45) 

 

 
0.14 

Highest level of 
education 

   < 9th 

   9th through 11th 
   12th + some college 

 
 

1 

0.50 (0.26, 0.98) 
0.77 (0.38, 1.53) 

 
 

 

0.04 
0.45 

 
 

1 

0.43 (0.21, 0.93) 
0.69 (0.26, 1.79) 

 
 

 

0.03 
0.44 

 
 

1 

0.43 (0.21, 0.92) 
0.58 (0.23, 1.49) 

 
 

 

0.03 
0.26 

Drug of choice is 

opioids 
   No 

   Yes 

 

 
1 

0.62 (0.37, 1.04) 

 

 
 

0.07 

 

 
1 

0.36 (0.13, 1.03) 

 

 
 

0.06 

 

 
1 

0.33 (0.11, 0.95) 

 

 
 

0.04 

Models risk       
Mother’s substance use 

   No known 

   Any history   

 

1 

1.73 (1.02, 2.94) 

 

 

0.04 

 

1 

1.74 (0.95, 3.12) 

 

 

0.07 

  

Supports protection       

Relationship with 

mothera 

  Other  

   Positive   

 

 
1 

0.64 (0.38, 1.08) 

 

 
 

0.10 

 

 
1 

0.83 (0.47, 1.47) 

 

 
 

0.53 

 

 
1 

0.82 (0.46, 1.45) 

 

 
 

0.49 
a Adjusted for legal involvement, amount of alcohol use, amount of opioid use, age, race, education completed, drug of choice is 

opioids, mother’s substance use history, relationship with motherR2 = .11 (Cox and Snell), .15 (Nagelkerke).  Model X2 (12) = 31.49, 
p = 0 002.  Hosmer and Lemeshow p = 0.38 
b Adjusted for legal involvement, amount of alcohol use, amount of opioid use, age, race, drug of choice opioids, relationship with 

mother, education completed 
R2 = .10 (Cox and Snell), .14 (Nagelkerke).  Model X2 (11) = 28.31, p = 0 003.  Hosmer and Lemeshow p = 0.46 

 

4.4.4 Comparison of risk behaviors by recency of SC use  

Aim 3 H3d was that among those with lifetime SC use, current use of SC is 

associated with risk behaviors.  Table 4.30 shows the comparisons, and many of the risk 

behaviors were similar.   
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Table 4.30: Pearson’s chi-square comparisons of behavior risk, models risk, and  

          supports protection by past and current SC use 
 

Covariates 

 

Total 

Past use 

 (n =152 ) 

Current use 

 (n = 68) 

  

 n (%) X
2 

p
 

Models Risk      

Father’s substance use
a 

   No known 

   Any history 

 

125 (57.1) 

94 (42.9) 

 

82 (54.3) 

69 (45.7) 

 

43 (63.2) 

25 (36.8) 

 

1.53 

 

0.22 

Mother’s substance use 

   No known 

   Any history   

 

141 (64.1) 

79 (35.9) 

 

93 (61.2) 

59 (38.8) 

 

48 (70.6) 

20 (29.4) 

 

1.81 

 

0.18 

Supports Protection      

Relationship with father
a 

   Other  

   Positive  

 

152 (70.7) 

63 (29.3) 

 

106 (71.6) 

42 (28.4) 

 

46 (68.7) 

21 (31.3) 

 

0.20 

 

0.66 

Relationship with mother
a 

   Other  

   Positive   

 

102 (47.4) 

113 (52.6) 

 

71 (48.3) 

76 (51.7) 

 

31 (45.6) 

37 (54.4) 

 

0.14 

 

0.71 

Behavior Risk: Lacking Occupational Norms of Youth  

Prosocial occupational 

status
a 

   Engaged  

   Lacking 

 

107 (48.9) 

112 (51.1) 

 

65 (43.0) 

86 (57.0) 

 

42 (61.8) 

26 (38.2) 

 

6.58 

 

0.01 

Dropped out of school
a 

   No  

   Yes 

 

173 (78.6) 

47 (21.4) 

 

116 (76.3) 

36 (23.7) 

 

57 (83.8) 

11 (16.2) 

 

1.58 

 

0.21 

Behavior Risk: Delinquency      

History of legal involvement 

   No 

   Yes 

 

49 (22.3) 

171 (77.7) 

 

36 (23.7) 

116 (76.3) 

 

13 (19.1) 

55 (80.9) 

 

0.57 

 

0.45 

Risk Behavior: Sexual Behavior 

Contraceptive use among 

females
a 

   No 

   Yes 

 

 

37 (61.7) 

23 (38.3) 

 

 

29 (60.4) 

19 (39.6) 

 

 

8 (66.7) 

4 (33.3) 

 

 

0.16 

 

 

0.75
b
 

Condom use
a 

   Always 

   Never or inconsistent 

 

59 (29.8) 

139 (70.2) 

 

34 (24.8) 

103 (75.2) 

 

25 (41.0) 

36 (59.0) 

 

5.27 

 

0.02 

Number of lifetime sexual 

partners
a 

   None 

   1-4  

   5-9  

   10-19  

   20 or more 

 

 

16 (7.5) 

46 (21.5) 

51 (23.8) 

54 (25.2) 

47 (22.0) 

 

 

9 (6.1) 

28 (18.9) 

38 (25.7) 

38 (25.7) 

35 (23.6) 

 

 

7 (10.6) 

18 (27.3) 

13 (19.7) 

16 (24.2) 

12 (18.2) 

 

 

4.08 

 

 

0.40 

Ever exchanged sex for 

money or drugs
a 

    
No 

   Yes 

 

 

193 (88.9) 

24 (11.1) 

 

 

132 (88.6) 

17 (11.4) 

 

 

61 (89.7) 

7 (10.3) 

 

 

0.06 

 

 

0.81 
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Table 4.30: Pearson’s chi-square comparisons of behavior risk, models risk, and  

          supports protection by past and current SC use (Cont.) 
 

Covariates 

 

Total 

Past use 

 (n =152 ) 

Current use 

 (n = 68) 

  

 n (%)
 

X
2
 p 

Risk Behavior: Substance Use 

   Nicotine 

      Never 

      Past 

      Current 

 

22 (10.0) 

16 (7.3) 

182 (82.7) 

 

14 (9.2) 

10 (6.6) 

128 (84.2) 

 

8 (11.8) 

6 (8.8) 

54 (79.4) 

 

0.76 

 

0.68 

   Alcohol 

      Never 

      Past 

      Current 

 

37 (16.8) 

69 (31.4) 

114 (51.8) 

 

21 (13.8) 

52 (34.2) 

79 (52.0) 

 

16 (23.5) 

17 (25.0) 

35 (51.5) 

 

3.91 

 

0.14 

   Cocaine
a 

      Never 

      Past 

      Current 

 

118 (53.9) 

55 (25.1) 

46 (21.0) 

 

71 (47.0) 

43 (28.5) 

37 (24.5) 

 

47 (69.1) 

12 (17.6) 

9 (13.2) 

 

9.27 

 

0.01 

   Opioids 

      Never 

      Past 

      Current 

 

76 (34.5) 

43 (19.5) 

101 (45.9) 

 

39 (25.7) 

29 (19.1) 

84 (55.3) 

 

37 (54.4) 

14 (20.6) 

17 (25.0) 

 

20.67 

 

<0.0

01 

   Benzodiazepines
a
 

      Never 

      Past 

      Current 

 

111 (50.7) 

51 (23.3) 

57 (26.0) 

 

65 (43.0) 

41 (27.2) 

45 (29.8) 

 

46 (67.6) 

10 (14.7) 

12 (17.6) 

 

11.38 

 

0.003 

   Hallucinogens
a 

      Never 

      Past 

      Current 

 

105 (48.6) 

81 (37.5) 

30 (13.9) 

 

64 (42.7) 

65 (43.3) 

21 (14.0) 

 

41 (62.1) 

16 (24.2) 

9 (13.6) 

 

8.03 

 

0.02 

   Inhalants
a 

      Never 

      Past    

 

200 (93.0) 

15 (7.0) 

 

137 (93.2) 

10 (6.8) 

 

63 (92.6) 

5 (7.4) 

 

0.02 

 

0.88 

aMissing data: father’s substance use (n = 1); relationship with father (n = 5); relationship with mother (n = 5); 

prosocial occupation (n = 1); number of sexual partners (n = 6); female use of contraceptive (n = 2); condom use (n = 

1); exchange sex for money or drugs (n = 3); dropped out of school (n = 1); last use of cocaine (n = 1); last use of 

benzodiazepines (n = 1); last use of hallucinogens (n = 8); last use of inhalants (n = 1) 
bFisher’s Exact 

Age of sexual debut was similar among past (n = 132, Mdn = 14.0, range 5 – 20) and 

current users (n =56, Mdn = 14.0, range 5 – 19), (U = 3306.00, z = -1.16, p = 0.25, r = 

0.08).  Relationships were identified between last use of SC and prosocial occupational 

status, X
2
 (1) = 6.58, p = 0.01, condom use X

2
 (1) = 5.27, p = 0.02, last use of cocaine X

2
 

(2) = 9.27, p = 0.01,  X
2
 (2) = 20.67, p < 0.001, last use of benzodiazepines X

2
 (2) = 

11.38, p = 0.003, and last use of hallucinogens X
2
 (2) = 8.03, p = 0.02.  
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Risk behaviors with p-values < 0.20 were selected for further examination.  

Personal characteristics identified in Aim 1Hd that met these criteria were also included 

here.  Mother’s substance use had a p-value of 0.18, so it was also included.  Crude odds 

ratios showed that those who lacked prosocial occupation were less likely to be current 

SC users (OR = 0.47, 95% CI = 0.26, 0.84, p = 0.01).  Use of several other substances 

was associated with less frequent current SC use: cocaine past (OR = 0.42, 95% CI = 

0.20, 0.88, p = 0.02) or current use (OR = 0.37, 95% CI = 0.16, 0.83, p = 0.02); current 

opioid use (OR = 0.21, 95% CI = 0.11, 0.13, p <0.001); and past benzodiazepines (OR = 

0.35, 95% CI = 0.16, 0.76, p = 0.01).  

The full model included all of the behavior risks identified with p values < 0.20, 

as well as personal characteristics identified from Aim 1 H1d that were also at that level 

of significance, and mother’s substance use.  None of the risk behaviors were significant 

once holding one another constant; however, just as in Aim 1 H1d, those who indicating 

two or more drugs of choice were more likely to be current SC users (OR = 2.41, 95% CI  

= 1.09, 5.31, p = 0.03). 

  Then, the second model reduced the number of variables to include the risk 

behaviors and the two personal characteristics that were significantly associated with SC 

current use based on the results from Aim 1 H1d.  This resulted in a more accurate model 

with very little difference in parameter estimates.   One additional model (not shown) 

included the risk behaviors and two or more drugs of choice, but excluded drug of choice 

opioids.  In this model, those with current use of opioids were less likely to be current SC 

users (OR = 0.29, 95% CI = 0.11, 0.80, p = 0.02).  This demonstrates a consistent inverse 
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relationship between opioid use and SC use.   Table 4.31 shows the crude and adjusted 

odds ratios for the models.   
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Table 4.31: Odds ratios for current SC use (past use is the reference) given risk  

          behaviors adjusting for personal characteristics, and models risk 
 Crude OR 

(95% CI) 

 

p 

Adjusted ORa 

(95% CI) 

 

p 

Adjusted ORb 

(95% CI) 

 

p 

Behavior Risk: Lacking Occupational Norms of Youth   

Prosocial occupational status 

   Engaged  

   Lacking 

 

1 

0.47 (0.26, 0.84) 

 

 

0.01 

 

1 

0.72 (0.32, 1.62) 

 

 

0.42 

 

1 

0.74 (0.36, 1.55) 

 

 

0.43 

Behavior Risk: Sexual Behavior      

Condom use 

   Always 

   Never or inconsistent 

 

1 

0.49 (0.26, 0.92) 

 

 

0.03 

 

1 

0.79 (0.35, 1.79) 

 

 

0.57 

 

1 

0.75 (0.35, 1.61) 

 

 

0.46 

Behavior Risk: Other Substance Use   

Alcohol 

      Never 

      Past 

      Current 

 

1 

0.43 (0.18, 1.00) 

0.58 (0.27, 1.25) 

 

 

0.05 

0.16 

 

1 

0.41 (0.14, 1.19) 

0.80 (0.28, 2.31) 

 

 

0.10 

0.68 

 

1 

0.45 (0.16, 1.27) 

0.80 (0.29, 2.21) 

 

 

0.13 

0.67 

Cocaine 

      Never 

      Past 

      Current 

 

1 

0.42 (0.20, 0.88) 

0.37 (0.16, 0.83) 

 

 

0.02 

0.02 

 

1 

0.92 (0.30, 2.87) 

1.13 (0.36, 3.59) 

 

 

0.89 

0.84 

 

1 

0.87 (0.30, 2.56) 

0.996 (0.34, 2.93) 

 

 

0.81 

0.99 

Opioids 

      Never 

      Past 

      Current 

 

1 

0.51 (0.23, 1.11) 

0.21 (0.11, 0.13) 

 

 

0.09 

<0.001 

 

1 

0.62 (0.21, 1.82) 

0.41 (0.10, 1.66) 

 

 

0.38 

0.21 

 

1 

0.60 (0.21, 1.71) 

0.47 (0.13, 1.75) 

 

 

0.34 

0.26 

Benzodiazepines 

      Never 

      Past 

      Current 

 

1 

0.35 (0.16, 0.76) 

0.38 (0.18, 0.79) 

 

 

0.01 

0.01 

 

1 

0.95 (0.31, 2.95) 

0.65 (0.21, 2.08) 

 

 

0.94 

0.47 

 

1 

0.87 (0.29, 2.61) 

0.71 (0.23, 2.19) 

 

 

0.81 

0.55 

Hallucinogens  

      Never 

      Past 

      Current 

 

1 

0.38 (0.20, 0.75) 

0.67 (0.28, 1.60) 

 

 

0.005 

0.37 

 

1 

0.69 (0.28, 1.69) 

0.82 (0.23, 2.49) 

 

 

0.42 

0.73 

 

1 

0.63 (0.27, 1.48) 

0.64 (0.23, 1.83) 

 

 

0.29 

0.41 

Personal Characteristics   

Gender 

   Female 

   Male 

 

1 

2.07 (1.05, 4.06) 

 

 

0.04 

 

1 

1.53 (0.67, 3.49) 

 

 

0.32 

  

Age 

   Adolescent 

   Young adult 

 

1 

0.51 (0.28, 0.90) 

 

 

0.02 

 

1 

0.98 (0.36, 2.63) 

 

 

0.96 

  

Race 

   Other 

   White 

 

1 

0.03 (0.16, 0.53) 

 

 

<0.001 

 

1 

0.77 (0.29, 2.07) 

 

 

0.61 

  

Insurance type 

   Private 

   Publically funded 

 

1 

1.62 (0.86, 3.05) 

 

 

0.13 

 

1 

1.19 (0.47, 3.05) 

 

 

0.71 

  

Admission Status 

   Voluntary 

  Mandated/transferred 

 

1 

2.07 (1.12, 3.84) 

 

 

0.02 

 

1 

0.88 (0.37, 2.08) 

 

 

0.77 

  

Highest level of education 

   < 9th 

   9th through 11th 

   12th + some college 

 

1 

0.76 (0.38, 1.53) 

0.34 (0.15 0.79) 

 

 

0.44 

0.01 

 

1 

0.99 (0.39, 2.51) 

0.78 (0.21, 2.86) 

 

 

0.98 

0.71 

  

Number of drugs of choice 

   One 

   Two or more 

 

1 

2.02 (1.08, 3.76) 

 

 

0.03 

 

1 

2.41 (1.09, 5.31) 

 

 

0.03 

 

1 

2.43 (1.13, 5.22) 

 

 

0.02 

Drug of choice opioids 

   No  

   Yes 

 

1 

0.24 (0.13, 0.47) 

 

 

<0.001 

 

1 

0.75 (0.18, 3.12) 

 

 

0.69 

 

1 

0.50 (0.14, 1.82) 

 

 

0.29 

Models Risk 

Mother’s substance use 
   No known 

   Any history   

 
1 

0.66 (0.34, 1.22) 

 
 

0.18 

 
1 

0.56 (.24, 1.31) 

 
 

0.18 

  

a Adjusted for lacking in prosocial occupation status, condom use, last use of other substances (alcohol, cocaine, opioids, 
benzodiazepines, hallucinogens), gender, age, race, insurance type, admission status, highest level of education, number of drugs of 

choice, drug of choice is opioids, and mothers history of substance use  

R2 = .19 (Cox and Snell), .27 (Nagelkerke).  Model X2 (22) = 40.98, p = 0.008.  Hosmer and Lemeshow p = 0.27 
b Adjusted for lacking in prosocial occupation status, condom use, last use of other substances (alcohol, cocaine, opioids, 

benzodiazepines, hallucinogens), number of drugs of choice, and drug of choice is opioids  

 R2 = .17 (Cox and Snell), .25 (Nagelkerke).  Model X2 (14) = 37.91, p = 0.001.  Hosmer and Lemeshow p = 0.47 
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  Summary of the Results 

 In sum, Aim 1 set out to describe and compare personal characteristics (e.g., age, 

gender, race, living situation, educational attainment, etc.) by SC use pattern.  Personal 

characteristics differ between nonusers and SC users as well as the characteristics of 

current users differ from those who have used in the past.  Those who experimented with 

SC are not only different from those who use persistently but they are also different from 

those who do not use.   

Aim 2 was to explore the relationships of SC use patterns to indicators for 

psychiatric morbidity.  Lifetime SC use was associated with psychiatric morbidity.  The 

amount and recency of use were not associated with psychiatric morbidity.   Aim 3 was 

to explore the associations of risk behaviors that may have health- and life-compromising 

outcomes to SC use pattern.  Some risk behaviors were related to lifetime SC use as 

compared to nonuse.  There were also associations between risk behaviors and persistent 

versus experimental use, as well as experimental versus nonuse.   

The next chapter will provide a discussion including an overview of the findings, 

followed by discussion of the literature.  Findings will be viewed in light of the strengths 

and limitations of the study.  Implications for prevention will be considered in addition to 

future directions.    
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CHAPTER 5 

DISCUSSION 

 

The purpose of this study was to inform about the extent of SC use in the 

adolescent and young adult treatment population, identify those at greatest risk to use, 

and to gain understanding of psychiatric and risk behavior differences that may 

complicate treatment and recovery.  Aim 1 sought to identify those at greatest risk by 

comparing person characteristics by SC use pattern (lifetime use, last use, amount of use).  

Aim 2 explored the relationships between indicators for psychiatric comorbidity in 

patients who use SC.  Aim 3 set out to examine behavior risk associated with SC use.  

Findings for each research aim is summarized and discussed as they pertain to the 

findings of others. These findings must also be viewed in light of their strengths and 

weaknesses, thus, the discussion also addresses limitations of the study before it turns to 

implications for nursing and others. This chapter concludes with suggestions for possible 

next steps in this line of research.  

In this study, lifetime prevalence of SC use was 32.5% reported lifetime SC use 

and among adolescents and young adults entering substance treatment during 2014 who 

were screened for self-reported use of the drug.  The prevalence of SC use varies widely 

depending on the samples.  Student surveys and study samples offer an idea of the use 

among these populations.  Only a couple SUDs treatment samples are found in the 

literature, but the rate of use is consistently higher than that of students.  The rate found 

in this study is much higher than the 4.2% and 14.3% lifetime SC use reported by college 

samples (Perrone et al., 2013; Stogner & Miller, 2013).  However the proportion of 

lifetime SC use in this study’s sample is much more similar to those found among  two 

adult SUD treatment samples, 38% in a US study (Bonar et al., 2014) and 43% in a 
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Turkish study (Nurmedov et al., 2015).  Differences across these studies such as time 

period, sampling strategies, age of subjects, and geographic location could impact 

prevalence findings.   

There are even fewer reports of past year and past 30-day use.  Past year use 

among all patients entering treatment was reported by 19.5 % in this study, well above 

the 5.8% reported by 12
th

 grade students that same year, and even above the peak of use 

11.3% reported by 12
th

 graders in 2011 (National Institute on Drug Abuse, 2016b).  One 

of the college samples reported 7.1% of students having past year SC use (Stogner & 

Miller, 2013).  Past 30-day SC use in this study was 9.7%.  Past 30-day use in a college 

sample was 2.7% (Stogner & Miller, 2013).  In the Bonar et al. (2014) treatment sample, 

80% of the SC users had used it in the past year, 2013, but past 30-day use was not 

reported.    

5.1 Summary of Findings 

Aim 1 H1a Personal characteristics vary between youth who have lifetime SC use 

compared to nonuse.   

Lifetime SC use was less common among those who preferred opioids, but more 

common among those who self-reported history of having a psychiatric diagnosis. When 

holding constant sex, age, race, insurance type, sexual orientation, number of drugs of 

choice, drug of choice opioids, and psychiatric history, the psychiatric history was no 

longer significant; however those who were male, White, and LGBT were more likely to 

have lifetime SC use.  SC use was less common among those preferring opioids.  These 

relationships were maintained when holding just gender, race, sexual orientation, and 

drug of choice opioids constant. 
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Aim 1 H1b was that among youth who have lifetime SC use, personal characteristics 

vary according to the amount of SC use (experimental as compared to persistent use). 

Persistent SC use was more common among those who indicated two or more 

drugs of choice and those with any history of legal involvement, independent of other 

personal characteristics.  This relationship was maintained while holding gender, age, 

race, insurance type, and education completed, admission status, number of drugs of 

choice, and legal involvement constant.  The same was true when adjusting only for 

number of drugs of choice and legal involvement.  

Aim 1 H1c was that personal characteristics of SC users who have only used 

experimentally are similar to nonusers.   

Between the SC experimental users and nonusers, most personal characteristics 

appeared to be similar except that those who had a history of legal involvement were less 

likely to have experimented with SC.   This was so when adjusting for age, race, 

education completed, and those with opioids as a drug of choice.  Also, those whose 

preferred opiates and those who completed some high school as compared to less than 9
th

 

grade were less likely to experiment.   Whites were more often experimental users than 

Other race. 

Aim 1 H1d was that personal characteristics of current SC users will differ from those 

who have past history of SC use. 

As compared to persistent SC users, current users were more often male, had 

publically funded insurance, were mandated to treatment, and had two or more drugs of 

choice; however, they were less likely to be young adults, have at least 12
th

 grade 

education as compared to less than 9
th

, and endorse opioids as a drug of choice.  Once 
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adjusting for gender, age, race, type of insurance, admission status, living situation, level 

of education completed, number of drugs of choice, and drug of choice opioids, these 

relationships were attenuated except that of number of drugs of choice and endorsing 

opioids as a drug of choice.  Having two or more drugs of choice doubled the likelihood 

of being a current SC user, whereas it was less likely among those endorsing opioids as a 

drug of choice.   

AIM 2 H2a Lifetime use of SC is associated with indicators of psychiatric morbidity. 

Though lifetime use of SC was not associated with being diagnosed with an 

affective disorder, ADHD, or disruptive behavior disorders, it was related to being 

diagnosed with a psychotic disorder and being prescribed antipsychotic medications. 

Those who reported lifetime SC use had over three times the odds of having a diagnosis 

of psychotic disorder while gender, race, sexual orientation, drug of choice opioids, 

insurance type, number of drugs of choice, and history of psychiatric diagnosis were held 

constant. 

 Lifetime use of SC was also associated with medication treatment upon discharge 

from treatment.   While holding insurance type, the number of drugs of choice, and the 

patient’s reported history of being diagnosed with a psychiatric disorder, those who had 

lifetime SC use were more likely to be prescribed an antipsychotic medication.   Further, 

lifetime SC users were more often prescribed a greater number of psychotropic 

medications; however, this relationship was attenuated by type of insurance and patient 

reported history of psychiatric diagnosis.  Prior psychiatric diagnosis was associated with 

greater number of psychotropic medications prescribed.   
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Aim 2 H2b: Among youth with lifetime SC use, the amount of use (persistent as 

compared to experimental) is related to indicators of psychiatric morbidity.   

There were no statistical differences in the indicators of psychiatric morbidity 

between persistent and experimental SC users. 

Aim 2 H2c was that indicators of psychiatric comorbidity are similar in experimental SC 

users and nonusers. 

Indicators of psychiatric morbidity were similar in experimental SC users and 

nonusers, as there were no statistical differences. 

Aim 2 H2d: Among SC users, last use (current as compared to past use) is associated 

with psychiatric morbidity.  

Current use of SC was related to less diagnosis of affective disorders, but this 

finding was attenuated to nonsignificant when controlling for gender and race.   

Current use of SC was related to more diagnosis of psychotic disorders.  This relationship 

was no longer significant when holding race constant.   

Last use of SC was not associated with psychiatric morbidity.  

Aim 3 H3a:  Behavior risk factors vary between youth who have lifetime SC use 

compared to nonuse.  

Lifetime use of hallucinogens was a behavior associated with lifetime SC use 

while controlling for benzodiazepine use, inhalant use, gender, race, insurance type, 

sexual orientation, number of drugs of choice, drug of choice was opioids, history of 

psychiatric diagnosis, relationship with mother, relationship with father, and mother’s 

substance use.   
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Aim 3 H3b Among youth who have lifetime SC use, risk behaviors are associated with 

the amount of use (persistent as compared to experimental). 

Those with legal involvement were more than twice as likely to be persistent SC 

users compared to experimental users just as in Aim 1Ha.  This remained significant 

while holding constant the amount of alcohol use, opioid use, hallucinogen use, personal 

characteristics (insurance type, level of education completed, admission status, and 

number of drugs of choice).  Interestingly, number of drugs of choice also remained 

significant holding these variables constant. 

AIM 3 H3c Risk behaviors of experimental SC users are similar to that of nonusers. 

When holding legal involvement, amount of alcohol and opioid use, age, race, 

education completed, drug of choice opioids, mother’s substance use, and relationship 

with mother constant, those with legal involvement were less likely to experiment with 

SC; however, those with persistent alcohol use were more than twice as likely to 

experiment with SC.  As found in Aim 1Hc, those completing some high school were less 

likely than those with less than 9
th

 grade competed to experiment with SC.   

AIM 3 H3d Among youth who have lifetime SC use, risk behavior varies by last use of 

SC (current as compared to past use).    

Those who had prosocial occupational status were more likely to be current SC 

users rather than past users.  Current and past use of cocaine and benzodiazepines, current 

use of opioids, and past use of hallucinogens were all associated with past but not current 

SC use.  Those who never or inconsistently used condoms also were less often current SC 

users.   
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When holding constant prosocial occupational status, condom use, last use of alcohol, 

cocaine, opioids, benzodiazepines, and hallucinogens, as well as two or more drugs of 

choice and drug of choice opioids, the risk behaviors were non-significant.  When 

eliminating drug of choice from that model, current opioid users were less likely to be 

current SC users.    

5.2 Discussion of the Findings 

5.2.1 Personal Characteristics 

 

Race. In this study, race was categorized as White and Other, which was 

comprised largely of Black youth.  This study indicates that White youth were more 

likely to have lifetime use of SC when holding person characteristics (gender, LGBT, and 

preference of opioids) constant, as well as risk behaviors such as other drug use constant.  

Whites were also more likely to have experimented with SC than not to have used it, but 

this relationship was attenuated by other risk behaviors.  Among SC users, there were no 

differences by race in amount of SC use.  White youth were less likely to be current SC 

users as compared to past; however this relationship was also attenuated by risk 

behaviors including last use of other drugs.   

There is a growing body of information about SC use and those who may be at 

risk.  In the numerous case reports White, Black, Asian, and Hispanic were among those 

mentioned (Appendix A).  Often race is not described in the cases and reports.  In 

contrast to the results of this study, a high school survey found Hispanic teens more likely 

than White, Black, and Asians to use SC (Keyes et al., 2016); and data from the same 

survey, but for a different year, showed that Black students were less likely than White 

students to use SC until controlling for others substance use (Palamar & Acosta, 2015).  
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Another survey found that Hispanic rather than non-Hispanic teens were more often SC 

users (Goldberg, 2013).  SC users were mostly White among a college sample (Stogner & 

Miller, 2013).  Some concluded that race is not a consistent predictor of SC user among 

adolescents (Patrick et al., 2015).   

There are few studies of SC use in SUDs treatment populations.  In a Florida 

treatment center, an early case series of 11 SC using adolescents reported that 10 were 

Hispanic (Castellanos et al., 2011).  In a larger study of adult patients in a Mid-West 

treatment center, SC users were more often White (Bonar et al., 2014).  This study was 

retrospective, selecting patients who had already volunteered for a randomized controlled 

trial.  Outside of the US, a Turkish study examined SC use, but had no specific 

race/ethnicity data likely due to the homogeneity of the population (Nurmedov et al., 

2015).  Deviating somewhat from SUDs treatment samples, a retrospective study of 

patients admitted to a co-occurring psychiatric unit in New York found that SC users 

more often were Black (Nia et al., 2016).    

The available information about race and SC use is somewhat heterogeneous.  

Reports and studies have taken place in a variety of times and venues with a variety of 

samples.  This current study adds that White race was associated with lifetime SC use 

among adolescents and young adults admitted to a residential SUDs treatment center in 

Baltimore, Maryland during 2014.  There was little variability in race, as the sample 

overall was mostly comprised of White and Black youth with an additional few Hispanic, 

Asian, and Biracial youth.    

The findings may well be related to factors not examined such as differences in 

availability of SC.  According to Barratt et al (2013) respondents reported getting SC 
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from head shops and the Internet mostly.  Vandrey et al. (2012) also states that SC users 

most often purchased it from retail vendors such as head shops and convenience stores.  

In both studies, few got SC from a dealer.  It is possible that White youth were early users 

of SC when it was very novel, whereas people of other races did not readily try NPS.  

There are likely multiple factors influencing the association between race and SC use.  

Further exploration could look at the initial age and time of use, as well as where these 

drugs are obtained by race and other demographic factors.   

Males.  In this study, another demographic characteristic associated with lifetime 

SC use was male gender.  Males were more frequently lifetime SC users when race, 

sexual orientation, and preference for opioids were held constant.  There were no 

differences in amount of SC use by males as compared to females. Current use appeared 

to be more common in males, but once adjusting for race, insurance type, number of 

drugs of choice, and preference for opioids, this relationship was not significant. These 

findings were similar to that found in the literature.    

Case reports in the literature most often describe male patients who had adverse 

effects related to SC use (Appendix A, Table 1.A). Likewise, a series of adolescents 

presenting to an emergency department were mostly males (Besli et al., 2015). Poison 

control reports have more often involved male cases (Forrester et al., 2011; Hermanns-

Clausen et al., 2012; Hoyte et al., 2012).  Community surveys of adults report more male 

SC users (Barratt et al., 2013; Kelly et al., 2013; Vandrey et al., 2012; Winstock & 

Barratt, 2013) and more males used in the past year (Winstock & Barratt, 2013).  One 

survey found a higher percentage of males using SC, though there was no statistical 

difference between genders (Lauritsen & Rosenberg, 2016).  College samples also report 
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higher proportions of males using SC compared to females (Egan et al., 2015; Hu et al., 

2011; Stogner & Miller, 2013).  In national secondary school samples, among twelfth-

grade, males were more likely to use SC, but there was no difference by gender among 

the lower grades (Patrick et al., 2015).  

A case series of adolescents in substance treatment who had reported history of 

SC were mostly male (Castellanos et al., 2011). In a small sample of adult forensic 

patients with mental illness, all of those identified as having used SC were male, and 

males comprised 80% of that treatment population (Every Palmer, 2011).  In larger 

psychiatric treatment sample from a co-occurring inpatient unit, no gender differences 

were found between SC use and nonuse groups (Nia et al., 2016); however, groups were 

different than other studies in that there were four: no use of marijuana or SC, use of 

marijuana not SC, use of SC not marijuana, and use of both marijuana and SC.   

A large study of adults who were admitted to inpatient substance treatment in 

Turkey found that males were more likely to use SC while holding age, marital status, 

and education constant (Nurmedov et al., 2015).  Similarly, adults in a mid-western US 

substance treatment center who had used SC were mostly male (Bonar et al., 2014).   

Males typically do have higher rates of substance use in general.  This can even 

be seen in this study, with males representing about two-thirds of the whole sample.  It is 

notable that even among patients in substance treatment for a variety of drugs, males are 

more likely to have used SC.  One possibility is that males are more sensation-seeking, 

which has been found in numerous studies including a meta-analysis (Cross, Cyrenne, & 

Brown, 2013).  Higher levels of sensation-seeking has been related to SC use in college 

students (Egan et al., 2015).   
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Sexual orientation.  In this study, LGBT sexual orientation was associated with 

lifetime SC use while holding gender, race, and preference for opioids constant.  Similar 

findings were among a sample of college students in Georgia (Stogner & Miller, 2013).  

Conversely, no relationship was found between LGBT orientation and SC use in a large 

survey of adult nightclub goers in New York City (Kelly et al., 2013).  There may be an 

effect of location, venues, and age on these few inquiries about SC use among those who 

identify as LGBT.  Youth identifying as LGBT have been frequent targets violence 

including bullying resulting in disengagement from school, depression, and substance use 

(Centers for Disease Control and Prevention, 2017).  LGBT individuals have the highest 

rates of tobacco, alcohol, and other drug use (Office of Disease Prevention and Health 

Promotion, 2017).  This may put them at greater risk to use drugs such as SC.   

Level of education completed.  In this study, those with some high school were 

less likely to use SC as compared with those who completed less than 9
th

 grade.  

Significant differences were not found between those who had completed 12
th

 grade and 

those with less than 9
th

 grade education.  This suggests that it is not the level of education 

completed.  It could be a matter of who is enrolled in school.  If those who report less 

than 9
th

 grade education had dropped out, they become more like those who have 

completed in that they are no longer engaged in school. In this case, being enrolled in 

school could be a protective factor.  Further study would need to be done to determine the 

level of education completed related to school dropout and enrollment.           

Most other studies have adult samples, limiting comparisons to this study.  In 

online surveys of adults, most SC users had completed high school (Barratt et al., 2013; 
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Vandrey et al., 2012).  Data from online questionnaires presented by Lauritsen and 

Rosenberg (2016) showed lower frequency of SC use in those with more education.    

Although college samples inherently include students with at least a high school 

education, the few student samples imply that school engagement may be related to less 

SC use.  Stogner and Miller (2013) did find that college students with lower grades were 

more likely to use SC.  Similarly, higher grades and less truancy were associated with 

less SC use in secondary students (Patrick et al., 2015).   

No difference in education level was found between SC users and nonusers in 

adult psychiatric inpatients (Nia et al., 2016). Adults admitted to a Turkish substance 

treatment center showed that lower education level was correlated with SC use 

(Nurmedov et al., 2015).   There were no published studies found that report the 

relationship between education and SC use among adolescents in substance treatment.   

Number of preferred drugs.  In this study, patients reporting two or more drugs 

of choice were more likely to be current than past SC users.  They were also more likely 

to be persistent SC users. Some youth seem to have a liking for more than one main drug 

of choice. These findings are consistent with other reports and studies that indicate other 

drug use is common among SC users.   

SC users were found to use multiple substances in an adult treatment sample 

(Bonar et al., 2014).  SC users use a variety of other substances (Vandrey et al., 2012).  

Adult SC users responding to an online surveys mostly often also used alcohol, tobacco, 

and marijuana; however many reported using multiple types of drugs in their lifetime 

(Barratt et al., 2013; Vandrey et al., 2012; Winstock & Barratt, 2013).  Some users 

indicate using SC to try something new or curiosity (Barratt et al., 2013; Vandrey et al., 
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2012).  Nurmedov et al. (2015) found that SC users were frequently diagnosed with 

polysubstance use disorder indicating liking for a variety of substances. 

Type of preferred drug.  Those who indicated a preference for opioids were less 

likely to have any lifetime SC use, less likely to experiment as compared to no SC use, 

and were less often current users.   It is conceivable that drugs other than opioids are of 

low interest among this sub-population.  The drug most often seen concurrent with 

opioids is cocaine (Fischer et al., 2005; Jones, Logen, Gladden, & Bohm, 2015), while 

opioid users have lower rates of marijuana use (Jones et al., 2015).  Today, many heroin 

users are White men and women initiating use in their early 20s (Cicero, Ellis, Surratt, & 

Kurtz, 2014), similar to a trend in this study.  This study sample tended to have a 

subgroup that was older (young adults), White, and preferred opioids over other 

substances.   

5.2.2 Behavior Risks  

 

Other drug use.  NPS such as SC have been correlated to more risk behavior in 

both substance users and nonusers (Vreeker, van der Burg, van Laar, & Brunt, in press).  

In this study, almost all patients were marijuana users.  In examining other substance use, 

it was found that those who reported persistent alcohol use were more likely to 

experiment with SC as compared to not use SC at all, though not be persistent users.  

Lifetime hallucinogen use was found to be a behavior associated with lifetime SC use.  

The use of alcohol was frequently mentioned in the literature as common among SC 

users, but hallucinogens were either not mentioned specifically or were aggregated with 

other drugs.   
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The use of other substances, especially alcohol and marijuana, was commonly 

found among SC users, which is expected since these are the most commonly used 

substances.  Many of the case reports describe state that the use of alcohol and marijuana 

as other substances used (Appendix A). Surveys commonly reported botanical marijuana 

use among SC users (Barratt et al., 2013; Lauritsen & Rosenberg, 2016; Winstock & 

Barratt, 2013).  Vandrey, et al. (2012) found that SC users often used alcohol, marijuana, 

and tobacco. 

Surveys of both high school and college students found that almost all if not all of 

those who used SC also used marijuana (Goldberg, 2013; Hu et al., 2011; Perrone et al., 

2013; Stogner & Miller, 2013).  The use of tobacco, alcohol, and marijuana were found 

to be risk factors for SC use among high school students (Patrick et al., 2015) and college 

students (Stogner & Miller, 2013). College students who used other substances were 

more likely to use SC, most had used alcohol in the past 30 days (Egan et al., 2015).   

Other substance use was frequently found in samples of patients reporting SC use.  

In a substance treatment sample, a majority of patients who had used SC used multiple 

substances (Bonar et al., 2014).  All of Every-Palmer’s (2011) adult patients with mental 

illness who were using SC also used marijuana.  Patient admitted to a psychiatric unit 

who used SC tended to use less alcohol, cocaine, and opioids (Nia et al., 2016). 

The present study adds to the existing evidence that other substance use is a risk 

factor for SC use.  In this substance treatment population, nearly all have lifetime 

marijuana use.  Persistent use of alcohol by adolescents and young adults is related to SC 

use, and that hallucinogen use is also a risk behavior.  In light of the finding that those 

with a preference for opioid use are less likely to use SC, there is a differential in the 
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substance treatment population.  The use of NPS such as SC may be more of concern 

among those using what might be considered “lighter”, less harmful drugs including 

marijuana and alcohol. Even hallucinogens may not be looked at as “hard” drugs, but as 

psychedelics.  

Delinquency.  This study found that adolescents and young adults with legal 

involvement were more likely to use SC persistently or not use at all.  Having legal 

involvement means adhering to conditions of probation including drug screening.  SC use 

went undetected when it first emerged, and detection methods have trailed behind 

changes in chemical compositions, limiting the usefulness of drug screening for SC.  In 

fact, standard drug screens have not included SC and tests are available for only a 

fraction of the SCs on the illicit drug market.   

Another reason to use has been perceived legal status, a prominent reason among 

respondents to online surveys (Barratt et al., 2013; Lauritsen & Rosenberg, 2016), as well 

as a small group of adult forensic psychiatric patients (Every Palmer, 2011).  A somewhat 

different reason for use is to avoid detection which was reported in online adult surveys 

(Gunderson et al., 2014; Vandrey et al., 2012) and among surveys of college students 

(Perrone et al., 2013).  Many adults in a mid-west US substance treatment center also 

indicated SC use to avoid detection (Bonar et al., 2014).  Adults in a Turkish substance 

treatment center who used SC were frequently on probation (Nurmedov et al., 2015), 

implying an effort to get high while avoiding detection.    

It is clear to see the rationale for legally involved youth to replace marijuana use 

with SC use presumably to avoid detection while still getting high, though not all were 

willing to take that risk. This is the first known study to find an association SC use and 
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legal involvement in youth including adolescents who are in the substance treatment 

setting.  It would be interesting to see how this pattern might change over time 

considering that detection methods increasingly cover a wide range of SC analogs even if 

not able to detect every one.    

5.2.3 Psychiatric Indicators 

Lifetime use of SC was associated with being diagnosed with a psychotic disorder 

and with being prescribed an antipsychotic medication; however, no relationships were 

found between indicators of psychiatric morbidity and the amount used nor the last time 

SC was used.  Thus, SC use may be related to increased psychiatric morbidity especially 

psychotic disorders and severity of symptoms requiring antipsychotic medications 

regardless of amount of use or when it was last used.   

Psychiatric effects of SC were mostly reported in case and poison control reports, 

and little from community surveys or studies of individuals in treatment.  Numerous case 

studies as described in Appendix A report on the psychotic adverse effects, as well as 

anxiety and agitation.  Psychotic symptoms were among psychiatric adverse effects in 

about 10% of poison control reports (Forrester et al., 2011; Hoyte et al., 2012).  Many 

survey respondents reported psychotic symptoms (Barratt et al., 2013; Vandrey et al., 

2012).  Winstock and Barratt (2013) reported faster effects and shorter duration of SC as 

compared to marijuana, but that marijuana was more pleasurable and they had more 

paranoia with SC. 

Treatment samples report psychiatric distress and paranoia among SC users 

(Bonar et al., 2014).  Nia et al. (2016) found strong associations between psychotic and 

agitated symptom presentations and SC use among psychiatric patients.  They also found 
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these patients needing higher dosages of antipsychotics than nonusers.  This is consistent 

with this study’s findings of more diagnoses of psychotic disorders and prescribed 

antipsychotics; however, this current study did not examine the doses of antipsychotics.   

Youth who have lifetime SC use have greater psychiatric morbidity as implicated 

by psychiatric diagnoses of psychotic disorders and treatment with antipsychotic 

medications.  This relationship should not be viewed as causal; however, the findings 

merit further investigation of SC use as a risk factor for psychotic symptoms persistent 

beyond its intoxication.  It is possible that SC triggers the onset or exacerbates existing 

psychiatric symptoms.   

5.3 Strengths and Limitations 

This study provides novel findings about SC use among adolescents and young 

adults.  The results should be viewed in light of the strengths and limitations of the study.  

This study utilized a retrospective case-control within cohort design.  Although 

empirically inferior to a prospective study, this approach generates knowledge about a 

little known topic to inform those with public health interests and clinicians.   

5.3.1 Sample 

 

This sample is from a single-site residential treatment center for adolescents and 

young adults in Baltimore, Maryland, limiting generalizability beyond this site.  All 

identified SC using youth were compared to a randomly selected group of nonusers in the 

same period.  This approach resulted in a sizeable sample with near equal comparison 

groups.  This sampling approach limited Berkson’s bias by sampling the control from the 

same population, and eliminated self-selection bias that occur in studies requiring 

recruitment such as prospective studies.     
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In order to obtain the sample of all known SC users, all charts were systematically 

screened.  The biopsychosocial assessment form that was completed by clinicians was 

used for screening since SC use history was included in the latest form.  Unfortunately, a 

number of cases were not included due to 1) substituting similar out-of-state forms that 

had most information already assessed except SC use, and 2) what appeared to be poor 

adoption of the latest forms with the SC assessment line-item.  If there was no evidence 

of assessment, the chart was not included for either group.  Adjusting the time frame to 

more recent dates unexpectedly did not remedy the problem.  This may have resulted in 

over- or under-estimates of SC prevalence and less accuracy in the findings.     

5.3.2 Measures 

 

Data was collected from clinical records used in the course of treatment, and as 

such is based on patient self-report, clinicians recording the information, and clinician 

evaluation and treatment.  Patient self-report may lack accuracy due to recall, fabrication, 

estimation, and concealing.  These young patients may not want to share information they 

consider sensitive or embarrassing.  They may fear retribution from their families, 

probation officer, or other involved party.  They may also withhold information to evade 

judgment or exaggerate information.  All of these factors, though immeasurable, must be 

considered possible reliability challenges.    

 In this study, variables had to be operationalizing from information collected for 

clinical purposes, instead of a validated instrument.  Many variables are straight forward 

such as having a high school diploma or equivalency with a yes or no response.  Others 

are less reliable in that they are not clearly defined.  For example age of sexual debut 

could take on different meanings, as well as be impacted by cases of sexual 
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abuse/violence that are not representative of the individuals’ risk behavior.   Single-item 

measures as used here also limit validity.  Another restriction of using existing data is the 

inability to select variables and the level of measure desired.   

   For the data collection, intra-rater reliability was examined by selecting charts for 

re-abstraction and comparison, and these results were acceptable.   A more prudent 

method would be for another individual to perform the check; however, this was not 

feasible.   

5.3.3 Analysis 

 

 Chi-square comparisons were used to describe the data and identify whether 

differences existed between groups.  Logistic regression models were appropriate for 

univariable categorical dependent variables.  With little past research on SC, variable 

selection was a challenge.  Variables were selected for multivariable logistic regression 

based on results of univariable relationships, using set criteria, a p-value of <0.20 for 

more liberal inclusion than p <0.05 to include those variables that may be important but 

suppressed as stand-alone variables.  If underfit, the effects of one or more variables may 

be overlooked in the model. If too many variables are entered, overfitting may occur and 

the model becomes more representative of the observed data (Hosmer & Lemeshow, 

2000).  In both cases, generalizability may be compromised. Some variables such as 

psychosis had a small number of events (n = 25) for the sample, limiting interpretation of 

the results.     
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5.4 Implications 

5.4.1 Primary Prevention 

 

With about one-third of the youth in treatment reporting a history of SC use, this 

is certainly a population vulnerable to its adverse effects.  Prevention strategies largely 

involve education and policies that decrease the availability of drugs.  Drug education 

needs to include information about the potential harms of SC consumption to increase the 

risk perception. 

SC must be clearly differentiated from botanical marijuana.  This is especially 

needed as views and policies on marijuana are increasingly relaxed.  Policies that 

decriminalize botanical marijuana theoretically would decrease the demand for an 

alternative.  Many states have already legalized marijuana for medical purposes and some 

for recreational use, while placing SCs on their Schedule I list, essentially banning 

possession of SCs.  News reports in such states still show evidence of persistence (e.g., 

car crashes, emergency department visits, drug dealer arrests, fines to retailers).  It could 

be argued that even with relaxed marijuana laws and clear differentiation from SC, 

people who may be subject to drug screening as a condition of employment, criminal 

justice supervision, active military status, or drug treatment may continue to fuel demand 

for alternatives that are not detectable.   

The findings in this study point to those who have a history of legal involvement 

being particularly at risk for using SC.  Therefore, recommendations echo Richardson et 

al. (2016) that education on the adverse effects of SC consumption is especially needed 

for those who are under criminal justice supervision.  This could be provided within 
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different settings that these youth encounter such as drug court and mandated treatment 

settings where they are subject to routine drug screening.   

Another group vulnerable to SC use includes those identifying as LGBT.  

Violence and marginalization has been associated with substance, school disengagement, 

and depression among LGBT youth.  Schools can promote a safe environment that 

prohibit bullying, harassment, and violence (Centers for Disease Control and Prevention, 

2017).  Parents can help support their children by asking about experiences of violence in 

general.  Health care providers can work with parents to educate about LGBT youth, 

promote family communication, and help them to support their children.  Health care 

providers need to assess gender identity and gain cultural competence to provide the 

person-centered care.  LGBT youth need healthy places where they feel safe.  Bars and 

clubs have been safe places to gather; hence problematic alcohol use has been high in this 

group (Bux, 1996).   

5.4.2 Secondary Prevention  

 

We have to be alert to NPS such as SC among youth admitted for substance 

treatment.  Screening for SC use by self-report along with other drugs and alcohol can be 

standard.  Objective drug screening laboratory technology may helpful, but the ever 

changing composition of SC leaves laboratory testing unreliable for SC use in general.  

Laboratory screening, whether able to detect every NPS or not, may still be a deterrent 

for many since users would be gambling with the possibility of testing catching up with 

these substances. 

 

 



141 

 

5.4.2 Tertiary Prevention  

 

Successful treatment has several steps including detoxification, behavioral 

counseling, medication, evaluation and treatment for co-occurring mental health issues, 

and long-term follow-up for relapse prevention (National Institute on Drug Abuse, 

2016a).  Addressing acute medical and psychiatric needs are priority.  As is current 

protocol, a history and physical examination should be completed and treatment is 

provided for physical illnesses.   

Psychiatric evaluations include substance use in the formulation of psychiatric 

diagnosis.  The results of the study suggest that any lifetime SC use may be related to 

psychotic symptoms, though this conclusion should be considered cautiously.  Substance-

induced psychosis may not need lifetime treatment with antipsychotic medications as 

would be the case in formal thought disorders such as schizophrenia, but there is little 

information about SC to provide guidance about the course of treatment.   

 Current recommendations for the treatment of SUDs in general apply to the use of 

SC.  As seen in this study, few youth use only SC.  In fact, preferring more two or more 

different types of substances increased the likelihood for SC use.  The Substance Abuse 

and Mental Health Services Administration outlines recommendations for treatment 

including individual and group counseling, inpatient and residential treatment, partial 

hospital programs, case or care management, medication, recovery support services, 12-

step fellowship, and peer supports (Substance Abuse and Mental Health Services 

Administration, 2016).  All of these interventions align with the Recovery-oriented 

systems of care framework mentioned earlier in the background.  This recovery focused 
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approach is based not merely on abstinence, but building up protective factors and 

decreasing risk factors for unhealthy and life-compromising outcomes.   

 Recovery support services are often non-clinical; however, direction is typically 

provided to patients on where and how to get support services. Patients meet one another 

in treatment settings, thus an avenue to build peer support.  Other supports include 

transportation to activities, employment and education opportunities, and faith-based 

support (SAMHSA, 2016). These supports are frequently provided by peers or others in 

the community.  In providing person-centered care, resources such as LGBT 12-step 

groups can be given to patients who identify as LGBT.  Patients can also be linked to 

community resources such as general education diploma preparation resources and 

employment agencies.    

5.5 Future Directions 

The emergence and persistence of SC among drugs of abuse must influence 

perspectives on cannabis.  It is important to differentiate SC from botanical marijuana.  

Cannabis Use Disorder as presented in the DSM 5 is inclusive of SC (American 

Psychiatric Association, 2013); however, this implies that SC is cannabis.  It should be 

clear that cannabis refers to the botanical marijuana.  To clarify this disorder, it is 

suggested here to modify it to Cannabinoid Use Disorder, which is inclusive of 

phytocannabinoids (botanical marijuana) and synthetic cannabinoids while differentiating 

the drugs.  This language would be consistent with that of Opioid Use Disorder, which is 

inclusive of natural and synthetic forms of opioids.  With the growing acceptance of 

marijuana socially and among health care providers in the US, differentiation is 

increasingly important.   
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Further research is needed to identify the factors associated SC, as well as other 

NPS. Either cross-sectional or prospective approaches would allow for use of validated 

measures. Research is needed that prospectively follows youth entering treatment who 

report SC use, particularly the course of psychiatric illness such as psychosis in 

individuals who have used SC.  A larger sample size of individuals with psychosis 

following SC consumption would be desirable from a design perspective.  This may be 

possible with prospective data collection approach using convenience sampling of cases 

until reaching a target number. 

There is limited health data on those identifying as LGBT, but existing data does 

suggest health inequities such as higher rates of substance use, risk for suicide, and 

psychiatric morbidities(Centers for Disease Control and Prevention, 2017).  In general, 

sexual orientation and gender identification should be assessed when collecting health 

information whether for health care or research purposes.  Specific to the findings in this 

study, it would be informative to better understand why youth identifying as LGBT were 

more likely to use SC.   

5.6 Conclusions 

SC use was fairly common in this study of youth in substance treatment.  

Recognizing personal characteristics and risk behaviors that are associated with SC use 

may help health care providers to recognize users and those at risk of using; however, it 

is important to screen all patients.   

SC use has been associated with both physical and psychiatric symptoms and 

adverse health events.  Based on the finding from this study, and congruent with several 

other reports, an association between SC and psychosis exists.  These patients were also 
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prescribed more antipsychotics whether or not having a diagnosis of psychotic disorder, 

indicating greater severity of other psychiatric symptoms.  Hence, greater psychiatric 

treatment intensity is a possibility in patients who have used SC. 

Two groups that are notable populations for prevention strategies are those who 

identify as LGBT and those who have legal involvement.  It will be important to provide 

education about the adverse effects of SC use in places where these youth will receive the 

information. Health care providers are ideal educators for either.  For those with legal 

involvement, the use of NPS to avoid detention may be an ongoing issue, so it is vital to 

emphasize the harmful effects of these substances to those who are under criminal justice 

supervision.   

For LGBT youth, SC use may be for very different reasons such as self-

medicating or peer involvement with these substances in presumably safe environments.  

Developing cultural competence and providing safe environments for youth within health 

care, schools, and communities may help decrease substance use among LGBT youth.    
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APPENDIX  

Literature Tables 

 

Table A.1: Case reports of adverse effects related to SC use presenting to health care  

       Providers 
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Table A.1: Case reports of adverse effects related to SC use presenting to health care  

       Providers (Cont.) 
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Table A2: Review of published studies (at least case series) on use and effects      

    of synthetic cannabinoids in humans  
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Appendix B 

 Theoretical framework: Recovery-Oriented System of Care 

 

 

(Sheedy & Whitter, 2009)  
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