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I was so happy to be asked by Dr. Akerele to write the foreword for this very 
important book. The recognition and treatment of substance use disorders 
(SUD) has never been more important. So many major developments are 
underway that it is impossible to include mention of them all.

With regard to the opioid crisis, we are still losing the battle with more 
than 93,000 drug overdoses in 2020, the highest number ever reported in US 
history. The isolation and economic pressures of the COVID-19 pandemic 
are certainly contributing to the increased numbers of not only opioid use but 
also alcohol, tobacco, cocaine, and methamphetamine. Prescription opioid 
misuse is still a major problem, in addition to the increased availability of 
fentanyl and its derivatives in the illicit drug supply.

On other fronts, cannabis use is also climbing, with more daily users and 
individuals with cannabis use disorder, as a result. Changing attitudes about 
drug policy and legalization are creating a seismic shift in the culture and 
resulting in new conversations about substance use and substance use disor-
ders. While some of this is undoubtably good and will help reduce stigma as 
well as racial bias and decriminalization, changes are coming so fast that one 
wonders how much the public really comprehends in these complex debates. 
The rising use of psychostimulants, both recreationally and as possible thera-
peutic agents, is another rapidly developing area with many unknowns. 
Medical decision-making by state ballot initiative is generally not prudent 
and, in many cases, overreaches available evidence. Legalization and federal 
drug classification are being considered seriously for the first time, and the 
USA can look to its global partners for some implementation models.

Juxtaposed with these changing public attitudes and increased drug use 
patterns is a dearth of education in substance use disorders, especially for 
healthcare providers. Current training of physicians in the recognition and 
treatment of SUD is felt by many to be inadequate to meet the needs of such 
a diverse and growing population of patients. The scope of training on SUDs 
is disproportionate to the population health need to address these problems, 
and many with SUDs go undiagnosed and untreated. Despite marked 
advances in the science of addiction, which includes an expanding range of 
evidence-based pharmacologic and behavioral treatments, the educational 
requirements in psychiatry and other medical training specialties have not 
shifted, leaving many ill prepared to manage SUDs in practice. This book can 
help to fill the gap by providing current evidence that is accessible to many 
types of audiences.
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In addition, too often materials are limited to only a US or Western per-
spective. Consideration of the global impact of substance abuse disorders is a 
major achievement of this book. In addition to the designated chapters, a 
global perspective is integrated throughout, with regard to regional, epide-
miological, cultural, and treatment issues, making this a unique and timely 
resource.

The addition of a whole new set of behavioral addictions warrants addi-
tional attention as well. In addition to gambling, new neuroscience has 
brought greater understanding and insights into how we view other compul-
sive behaviors including sex and food addiction. All clinicians need to recog-
nize Internet addiction and consider the influence of technology and social 
media on clients they serve.

This book provides many clinical pearls and gives perspectives on an ever-
changing human problem of addiction. The experts who have contributed are 
well regarded as thought leaders in the field. I hope you will find it as a great 
resource as I have.

Jill M. Williams, MD
Professor of Psychiatry and Director of the Division  

of Addiction Psychiatry 
Rutgers University-Robert Wood Johnson Medical School 

New Brunswick, NJ, USA
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Substance use disorder is a significant public health issue. As a physician, I 
have had the opportunity to work with individuals struggling with this dis-
ease. In this brief introduction, I highlight the social issues, my experience in 
the field, and the global relevance of this disease.

The social, economic, and financial impact on lives of both patients and 
their families have become evident to me. In most cases, substance use cul-
minates in loss of home, job, and relationships as well as significant medical 
issues. Family members such as children and spouses are secondary victims 
with significant trauma sequelae. In addition to these Herculean challenges, 
individuals with substance use disorder have to confront the immense societal 
stigma associated with drug use. The stigma exists in multiple strata which 
include but are not limited to the general public and medical field and indi-
viduals with substance disorders. The public generally see individuals with 
substance use disorders as being responsible for their own plight; therefore, 
they have less empathy for such individuals. In the medical field, substance 
use, until quite recently, was significantly marginalized. In psychiatry, treat-
ment and training in substance use disorders was not a top priority.

As a result, access to care is often much more challenging for individuals 
with substance use disorders. Furthermore, social stigma is further aggra-
vated by the pecking order that exists among individuals with substance use 
disorder. Individuals with alcohol use disorder are at the very top of the totem 
pole. The situation has gradually improved in recent years.

I have been fortunate to work with this population from a variety of per-
spectives. Initially as a clinician, then as a researcher at Columbia University 
working on pharmacological treatments for substance use. Later on, I contin-
ued to work with this patient population from various positions of leadership, 
which included Vice President and Chair of Psychiatry and Behavioral 
Health, Vice President of Medical Affairs at Phoenix House, United Nations 
Consultant, and several national positions in the American Psychiatric 
Association.

As professionals, we have focused on substance use disorders as they 
affect primarily the United States of America. During my service as a consul-
tant for the United Nations, I became painfully aware of the global impact of 
substance use disorders. Often these global perspectives are not shared with 
our students, residents, and fellows. I felt a need to change this narrative. In 
addition to the glaring absence of global substance use disorder, I became 
aware that there is a dearth of literature on the identification and treatment of 
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behavioral disorders such compulsive sexual behavior (sex addiction), gam-
bling, and food and Internet addiction. As a researcher and educator, I real-
ized the need to fill this gap and provide a truly comprehensive education on 
addiction to the next generation of leaders in this field.

In this book I have tried to address all the issues elucidated above. I have 
brought non-substance behavioral disorders out of the shadows to be placed 
vis-a-vis substance use disorders. I have attempted to introduce the concept 
of substance use disorders as a global challenge. Finally, I have included both 
established leaders and emerging future leaders of our field.

I wish to acknowledge all the contributors to this book for their time-
consuming effort and dedication. Special thanks to my past and present col-
leagues at Columbia, Rutgers, Interfaith, Harlem, and Mount Sinai, without 
whom this book would not have been possible. There is an old African prov-
erb that states, “it takes a village to raise a child.” I would go one step further 
by saying it takes the world to successfully address this public health chal-
lenge. Finally I want to thank my children, Andreea, Christa and Anna.

Newark, NJ, USA� Evaristo Olanrewaju Akerele   

Preface
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Drug Use and Mental Health: 
Comorbidity between Substance 
Use and Psychiatric Disorders

Maria A. Sullivan

�Introduction

The co-occurrence of substance use disorders 
(SUDs) and non-substance use psychiatric disor-
ders is commonly referred to as dual diagnosis. 
This comorbidity is most common for mood dis-
orders, especially depression. Along with envi-
ronmental risks, a genetic predisposition is 
believed to underlie the development of comor-
bid disorders [46]. Dual diagnosis is of great con-
cern because it is often associated with higher 
disease severity, poor physical and social func-
tioning, increased rates of psychiatric hospital-
ization including emergency admissions, 
self-harm, and suicide [39, 81, 83, 98]. In addi-
tion, comorbid drug users have an increased rate 
of high-risk behaviors and sexually transmitted 
infections (e.g., HIV), as well as more psychoso-
cial impairments such as unemployment and 
homelessness, and high rates of violent and crim-
inal behavior [98].

Clinical management of individuals with dual 
diagnosis can pose unique challenges In a large 
US national sample, Krawczyk et  al. [50] found 
that 28% of patients discharged from substance 
treatment facilities had psychiatric comorbidity 
and 38% did not complete treatment. Clients with 

psychiatric comorbidity had higher odds of not 
completing either alcohol or substance treatment, 
as well as an earlier time to attrition, relative to 
those without comorbidity. Individuals with psy-
chiatric comorbidities seeking or receiving treat-
ment for substance use disorders face particular 
challenges that affect their ability to complete 
treatment. And conversely, the presence of a 
comorbid substance use disorder is associated 
with a poor response to treatment for many psychi-
atric disorders. In this chapter, we describe evi-
dence for the prevalence of co-occurring 
psychiatric disorders and substance use disorders 
and the effects of this comorbidity on treatment 
course. We suggest that these findings call for fur-
ther efforts to integrate treatment for psychiatric 
comorbidities in substance use treatment settings.

�Epidemiology: Prevalence 
of Psychiatric and Substance Use 
Disorder Comorbidity

�Comorbidity of Substance Use 
Disorder (SUD) and Anxiety Disorders

Numerous studies with different methods have 
shown a significant association between anxiety 
disorders and alcohol use disorders [77]. Recent 
epidemiological studies have reported lifetime 
prevalence rates of 23.5% alcohol dependence 
and 20.4% alcohol misuse in patients with social 
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phobia [27]. Conversely, the lifetime prevalence 
of social anxiety disorder among patients with 
alcohol dependence is about 11% [70]. Anxiety 
symptoms are associated with a worse course of 
alcohol use disorder, marked by early relapse fol-
lowing detoxification [88].

Using data from the 2001–2002 National 
Epidemiologic Survey on Alcohol and Related 
Conditions (N  =  43,093) and the Alcohol Use 
Disorder and Associated Disabilities Interview 
Schedule-DSM-IV Version as the diagnostic 
instrument, Alegria et  al. [2] determined that 
GAD-SUD (2.04%) constitutes half of the life-
time prevalence of GAD (4.14%) in the US adult 
population. With respect to lifetime risk factors, 
individuals with GAD-SUD were more likely 
than those with GAD-NSUD to have had a vul-
nerable family environment, a family history of 
antisocial behavior, and a family history of AUD/
SUD.  The onset of SUD preceded the onset of 
GAD among those with GAD-SUD, suggesting 
that SUD, at least in some cases, may facilitate 
the initiation of GAD. Furthermore, GAD-SUD 
is associated with high overall vulnerability for 
additional psychopathology, particularly in the 
externalizing spectrum, as well as higher disabil-
ity. Individuals with GAD-SUD also had signifi-
cantly higher rates of use of alcohol and drugs to 
relieve symptoms of anxiety among those with 
GAD-NSUD; this behavior may provide tempo-
rary relief from the anxiety symptoms, but may 
increase symptoms in the long term. Taken 
together, these findings suggest a stronger predis-
position for psychopathology among individuals 
with GAD-SUD that is further exacerbated by the 
use of substances [2].

A complex comorbidity exists between alco-
hol use disorder (AUD) and post-traumatic 
stress disorder. Because of the associations 
between at-risk drinking, violence, and acci-
dents, individuals with AUD are frequently 
exposed to extreme stress and the subsequent 
development of PTSD [13, 58]. The externaliz-
ing disorders common in AUD (e.g., attention-
deficit/hyperactivity disorder, conduct disorder, 
and antisocial personality disorder) are also 
associated with impulsive and risk-taking 
behaviors leading to trauma [16].

Post-traumatic stress disorder (PTSD) also 
conveys an increased risk for the development of 
substance use disorders (SUD). In patients diag-
nosed with PTSD, the prevalence of comorbid 
substance use ranges from 19% to 35% and 
comorbid alcohol abuse ranges from 36% to 
52% [82, 84]. Among patients with PTSD, opi-
oid use disorder is a less common but increasing 
comorbidity. In a large patient population of vet-
erans who initiated PTSD treatment in the 
Department of Veterans Affairs (VA) between 
2004 and 2013 (N = 731,520), comorbid opioid 
use disorder diagnoses increased from 2.5% in 
2004 to 3.4% in 2013. Patients with comorbid 
opioid use disorder used more health services 
and had more comorbidities than other patients 
with PTSD [91].

Emotional processing theory posits that PTSD 
symptoms are maintained, in part, by negative 
trauma-related cognitions about the world as 
entirely dangerous and the self as entirely incom-
petent [25]. Recovery from PTSD therefore 
involves modifying these cognitions; this is the 
mechanism by which negative cognitions medi-
ate change in PTSD symptoms during exposure 
therapy [63]. PTSD often precedes SUD, and a 
recent analysis revealed that frequency and inten-
sity of negative alterations in cognition and mood 
predicted alcohol use disorder (AUD), but re-
experiencing symptoms, hyperarousal, and 
avoidance did not [11]. These findings suggest 
that those who experience negative alterations in 
cognition and mood may be at increased risk of 
developing AUD, and that we may be able to pre-
dict which individuals in clinical settings will be 
strong candidates for new combined PTSD/SUD 
treatments. For instance, prolonged exposure 
therapy and oral naltrexone for reducing alcohol 
use among those with comorbid PTSD/AD exert 
a combined effect through reduction in both 
PTSD symptoms and craving (McLean et  al. 
2015).

Comorbid PTSD/SUD is associated with a 
more complex and costly clinical course when 
compared with either disorder alone, including 
increased chronic physical health problems, 
poorer social functioning, higher rates of suicide 
attempts, more legal problems, increased risk of 
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violence, worse treatment adherence, and less 
improvement during treatment [57]. In the treat-
ment of comorbid PTSD/SUD, pharmacotherapy 
should not replace trauma-specific psychother-
apy [77], and psychosocial interventions are the 
preferred treatment model.

�Comorbidity of SUD and Mood 
Disorders

In the United States, the lifetime prevalence of 
illicit drug abuse is estimated at 19.4% in mood 
disorders [47] and 24% in major depressive dis-
order [104]. The presence of drug abuse has been 
shown to increase the risk for depression five-
fold [81, 83]. Using the 2001–2 National 
Epidemiologic Survey on Alcohol and Related 
Conditions (NESARC) as a representative sam-
ple of the US adult population (N  =  43,093), 
Blanco et al. [10] found that the lifetime preva-
lence of major depressive disorder without SUD 
(MDD-NSUD) was 7.41%, whereas that of 
MDD-SUD was 5.82% and the prevalence of 
substance-induced mood disorder was quite low, 
at 0.26%. The researchers noted that a family his-
tory of psychopathology and most childhood and 
adulthood risk factors were more common in 
MDD-SUD than in MDD-NSUD. Similarly, Sher 
et  al. [90] reported that individuals with MDD 
and alcohol use disorder (AUD) were more likely 
to have a family history of AUD and abuse during 
childhood than those with MDD and no AUD 
comorbidity. The results by Blanco et  al. [10] 
suggest that SUD is a marker for greater severity 
in individuals with MDD; MDD-SUD is charac-
terized by earlier age at MDD onset, higher num-
ber of MDD criteria met, higher number of 
depressive episodes, and higher rates of psychiat-
ric comorbidity, compared to MDD-
NSUD.  Further, some risk factors  – such as a 
family history of psychopathology -- may not be 
disorder-specific but, instead, shared between 
MDD and SUD [60].

Compared to other psychiatric disorders, the 
rates of comorbidity with alcohol use disorder 
are highest in bipolar disorder. In the 
Epidemiological Catchment Area (ECA) Study 

[81, 83], frequencies of 46.2 and 39.2%, respec-
tively, for bipolar I and II were reported. Recent 
epidemiologic studies (NESARC; [8]) found fre-
quencies of 54.6% and 51.8% for bipolar I and 
bipolar II disorders. Among bipolar patients, 
male gender, history of higher number of manic 
episodes, and previous history of suicidality are 
associated with higher susceptibility to substance 
use disorder (SUD). Thus, in individuals with 
bipolar disorder at increased risk of drug abuse, 
more intensive therapeutic interventions should 
be considered to prevent development of SUD 
[61]. Further, bipolar disorder is associated with 
an increased risk of behavioral addictions; patho-
logical gambling and kleptomania are the most 
prevalent conditions, followed by compulsive 
buying, compulsive sexual behavior, and internet 
addiction [103].

A recent study examined co-occurrence of 
tobacco use, substance use, and mental health 
problems, and its moderation by gender, among 
32,202 US adults from Wave 1 (2013–2014) of 
the nationally representative longitudinal 
Population Assessment of Tobacco and Health 
(PATH) Study. In this nationally representative 
sample of US adults, Conway et al. (2017) dem-
onstrated that female tobacco users are at 
increased risk for substance use and mental 
health problems.

There has also been recent research examin-
ing depressive traits that appear to be prevalent 
in opioid use disorder. In a large (N  =  1195) 
study of Italian heroin addicts, Maremmani et al. 
[59] identified five personality dimensions: 
“worthlessness and being trapped,” “somatic 
symptoms,” “sensitivity-psychoticism,” “panic-
anxiety,” and “violence-suicide.” These clusters 
of traits  – which were independent of demo-
graphic or clinical characteristics, as well as 
other substances used -- discriminated patients 
affected by substance use disorders from those 
affected by non-substance psychiatric disorders. 
The researchers concluded that these findings 
suggest that the SUDs result in a trait-dependent, 
rather than state-dependent, psychopathology. 
Similarly, there is evidence that certain 
personality disorders (i.e., antisocial and schizo-
typal) are particularly linked with chronicity in 
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substance use disorders [7]. Even though the 
types of personality disorders seen in individuals 
with drug and alcohol use disorder are similar, 
the prevalence of any personality disorder is 
higher among patients with drug use disorder 
than alcohol use disorder [73].

�Comorbidity of SUD 
and Schizophrenia

The schizophrenic psychoses have high comor-
bidity with both alcohol and substance use disor-
ders. The lifetime prevalence of alcohol-related 
disorders with psychosis rose from 29% in the 
1990s to 51% in 2019 [76]. Individuals with 
schizophrenia are also more likely than those 
without the disorder to smoke cigarettes, heavily 
use alcohol, heavily use cannabis, and use recre-
ational drugs; these factors contribute to the pre-
mature mortality and increased disability 
observed in patients with schizophrenia [35]. 
Emerging data have revealed that individuals 
who smoke tobacco also have a two-fold 
increased risk of onset of schizophrenia spectrum 
disorders [89]. It appears that the smoking of 
tobacco may play a role in early information pro-
cessing deficits observed in schizophrenia [79].

A recent meta-analysis of SUDs in epidemio-
logical and treatment-seeking patients diagnosed 
with schizophrenia or first episode psychosis [41] 
found that the prevalence of any substance use 
disorder (SUD) was 41.7%, followed by illicit 
drugs (27.5%), cannabis (26.2%), alcohol 
(24.3%), and stimulant use (7.3%). Patients with 
SUD had an earlier age of onset of schizophrenia. 
A meta-regression showed that prevalence 
increased over time for illicit drugs but not for 
other substances, including alcohol. Further, a 
meta-analysis revealed that SUD in schizophre-
nia is highly prevalent, and rates have not changed 
over time. This finding indicates substance use 
disorders are difficult to treat in this patient popu-
lation and more studies are needed to help 
develop better prevention, detection, and treat-
ment of SUDs in persons with schizophrenia and 
comorbid disorders.

In an analysis of studies including individuals 
with psychosis who had a history of substance 
use, misuse, and dependency related to alcohol, 
cannabis, and cocaine, Donoghue et al. [22] ana-
lyzed how varying levels of use of each particu-
lar substance affected cognitive functioning. In 
contrast to what was expected, they found that 
individuals who used certain drugs performed 
better on some cognitive tests than those who did 
not use drugs. Specifically, cocaine users had 
better psychomotor processing speed and atten-
tion than non-users, but had deficits in memory 
and verbal ability. Individuals with psychosis 
who used cannabis had better overall function-
ing than those who did not use cannabis. The 
authors recommended caution in interpreting 
these findings, as individuals able to seek out 
and acquire drugs, despite the limitations of their 
psychosis, may be higher functioning and have 
more neurological capacity than their non-using 
peers. They noted that longitudinal studies are 
needed to enable an in-depth assessment of the 
extent of impairment resulting from long-term 
substance misuse.

Four theories have been advanced to explain 
the pathogenesis of the comorbidity between 
schizophrenia and SUD: (1) the self-medication 
hypothesis suggests that the use of substances 
ameliorates some symptoms of schizophrenia 
[48, 92], (2) schizophrenia and SUD share a com-
mon genetic mechanism involving dysregulation 
in the dopamine-regulated reward circuitry [14, 
31, 85]; (3) diathesis-neural stress model: genetic 
predisposition, combined with the environmental 
stressor of chronic substance use, results in the 
onset of schizophrenia [26, 105]; and (4) impaired 
social and occupational function, together with a 
limited social environment, together increase the 
risk of substance use [75]. Co-occurring SUD is 
present in half of patients with schizophrenia, 
which is a 3–four-fold higher prevalence than in 
the general population [35]. Comorbid substance 
use disorder has a negative impact on clinical 
outcomes in patients with schizophrenia, includ-
ing more severe symptoms, less treatment com-
pliance, increased hospitalizations and medical 
comorbidities [18, 72, 94].
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�Comorbidity of SUD and Attention-
Deficit/Hyperactivity Disorder

Attention-deficit/hyperactivity disorder (ADHD) 
is associated with an increased risk of developing 
SUD later in life [15]. Using the largest available 
meta-analyses of genome-wide association stud-
ies (GWAS) of ADHD (n = 53, 293) and lifetime 
cannabis use (n = 32,330) to examine their causal 
relationship, Soler Artigas et al. [93] found that 
the data supported that ADHD is causal for life-
time cannabis use, with an odds ratio of 7.9 for 
cannabis use in individuals with ADHD in com-
parison to individuals without ADHD (95% CI 
(3.72, 15.51), P  =  5.88 X 10−5). These results 
highlight the clinical importance of assessing for 
substance misuse in the context of clinical inter-
ventions for ADHD.

Patients with ADHD-SUD comorbidity typi-
cally have an early onset of substance use disor-
der and a faster transition from less severe to 
more serious SUD [24]. In an analysis of Waves 
1 and 2 of the NESARC data, [4] found that each 
additional ADHD symptom was generally asso-
ciated with a proportional increase in odds of 
substance dependence. Individuals with persis-
tent ADHD, compared to those with remittent 
ADHD or healthy controls, are at significantly 
higher risk of developing an SUD. ADHD per-
sisters have also been found to have higher preva-
lence rates of nicotine dependence (24.2%) than 
ADHD remitters (16.7%) and healthy controls 
(4.3%) [42]. With respect to the impact of ADHD 
on the course of specific substance use disorder, 
Estevez-Lamorte et  al. [23] analyzed a large 
(N = 4975) sample of Swiss men and found that 
men with ADHD were more likely to exhibit per-
sistent and risky alcohol and nicotine use, and to 
mature out of risky cannabis use. Further, they 
identified that early age of alcohol initiation dis-
tinguished between persistence and maturing out 
of AUD, while the course of nicotine use disorder 
and cannabis use disorder was related to ADHD 
symptoms and SUD severity at baseline. These 
findings suggest that among those with ADHD, 
substance-specific prevention strategies, particu-
larly if implemented before early adulthood, may 

represent a critical intervention for reducing the 
persistence of substance use disorders [23].

ADHD-SUD comorbidity is highly prevalent 
in addiction treatment settings; in a meta-analysis 
of 29 studies, 23.1% of patients with SUD also 
had adult ADHD [102]. Despite seeking treat-
ment more frequently than those without SUD, 
adults with ADHD-SUD comorbidity have more 
difficulty remaining abstinent [53] and report a 
reduced quality of life with more professional, 
social, and personal problems [49].

�Racial and Ethnic Disparities in Dual 
Diagnosis

In a study drawing on data from two waves of the 
NESARC, Szaflarski et al. [95] documented sig-
nificant associations between nativity, race-
ethnicity, and dual diagnosis in the US adult pop-
ulation. Immigrants and some racial-ethnic 
groups (e.g., people of African and Mexican 
descents) were less likely than US-natives and 
Europeans to have a dual diagnosis versus having 
no SUD or depressive/anxiety disorder alone. 
Conversely, immigrants and minorities were 
more likely than their native and European coun-
terparts to have a depressive/anxiety disorder 
alone rather than a dual diagnosis. There was no 
nativity-based difference in having a SUD alone 
versus dual diagnosis, although people of African 
and Mexican origins were more likely to have 
this condition, compared with Europeans.

Within a US sample of African American and 
Caribbean Black men and women, significant 
challenges in accessing and receiving substance 
disorder treatment have been identified [80]. 
Black Americans delay seeking treatment, have 
shorter treatment durations, and experience sig-
nificant social and health-related consequences 
because of their substance use, compared to 
White Americans [12, 69]. For many Black 
adults, these consequences include poverty, 
unemployment, lack of a high school diploma or 
GED, health ailments, and drug-related legal 
problems [29, 52]. Redmond et  al. [80] found 
that, among those who sought help, African 
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Americans most commonly sought help from 
“other health professionals” (81%), and from 
self-help groups or other informal sources of care 
(75.9%). Caribbean Blacks also sought help more 
often from “other health professionals” (86.7%), 
followed by mental health professionals (62.2%). 
African American (32.3%) and Caribbean Black 
(33.3%) respondents were least likely to seek 
help from a psychiatrist. These findings suggest 
that individuals with substance and psychiatric 
comorbidity may be especially unlikely to receive 
effective care. Preventive psychoeducation on the 
value of treatment is needed, as many African 
American and Caribbean Black individuals may 
not be aware that avoiding or delaying treatment 
is associated with a lengthier duration of sub-
stance disorder problems, which can have associ-
ated health and social consequences [80].

�Neurobiology of Comorbid 
Substance Use Disorders 
and Psychiatric Disorders

Preclinical work has investigated whether 
depression-like states increase vulnerability to 
drug-taking behaviors in animals. It has long 
been recognized that psychosocial stressors pro-
duce depression-like phenotypes in animals. But 
recent research has demonstrated that post-
weaning isolation stress and repeated social 
defeat generally increases initial drug intake and 
makes animals more sensitive to the rewarding 
effects of drugs of abuse, as shown by increased 
drug self-administration. This increased drug 
acquisition following post-weaning social isola-
tion may be mediated through changes in protein 
expression that support potentiated dopamine 
release in the nucleus accumbens. It is of note 
that these chronic psychosocial stress paradigms 
both consistently produce depression-like behav-
iors in animals and also exert an impact on drug-
taking behaviors [64].

The genetic underpinnings for the high comor-
bidity between psychiatric disorders and sub-
stance use disorders have not been fully 
elucidated. Common genetic factors influencing 
the co-occurrence of anxiety disorders and SUD, 

as well as mood disorders and SUD, have been 
sought through genome-wide association studies 
(GWAS). Genome-wide linkage scans have 
revealed significant quantitative trait loci for drug 
dependence (14q13.2-q21.2, LOD = 3.322) and a 
broad anxiety phenotype (12q24.32-q24.33, 
LOD = 2.918). Significant positive genetic cor-
relations were observed between anxiety and 
each of three addiction subtypes: lifetime history 
of alcohol dependence, drug dependence, or 
chronic smoking (ρg = 0.550–0.655) [40]. A link-
age signal for anxiety recently identified on 
12q24 spans the location of TMEM132D, an 
emerging gene of interest from previous genome-
wide association studies of anxiety traits [40]. 
Likewise, in analyses adjusted for MDD status in 
three alcohol dependence GWAS data sets, 
Andersen et al. [5] observed significant evidence 
for an association between the MDD polygenic 
risk score and alcohol dependence (best 
P = 0.007).

In a genome-wide association study of 
genetic susceptibility to substance use disorders 
(SUDs) and other psychiatric disorders, signifi-
cant associations with SUDs were detected for 
schizophrenia, using polygenic scores [34]. This 
finding indicates that SUDs share genetic sus-
ceptibility with SCZ to a greater extent than 
with other psychiatric disorders, including 
externalizing disorders such as attention-deficit/
hyperactivity disorder. These researchers noted 
that women have a lower probability to develop 
substance abuse/dependence than men at similar 
polygenic scores, probably because of a higher 
social pressure against excessive drug use in 
women. A genetic risk for schizophrenia has 
also been linked to prospective cannabis use 
patterns during adolescence [37]. There are 
indications that increased risk for substance and 
nicotine use, found for certain dopaminergic 
polymorphisms (e.g., DRD4–7 for frequent can-
nabis use or DRD2 A1-allele for alcohol use), is 
under the influence of environmental factors 
such as low parental monitoring or childhood 
trauma [32]. In addition, life-course effects on 
alcohol consumption have been reported for 
dopaminergic genes [33].
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�Diagnostic Considerations 
and Therapeutic Approaches

There are two separate types of substance disor-
ders described in DSM-5. There are those that are 
conditions of use (substance use disorders) and 
those that are induced by the misuse of sub-
stances (e.g., psychosis, withdrawal, anxiety, and 
dysfunction). Substance-induced mood disorders 
represent a separate diagnostic. According to 
DSM-5, independent depression that develops 
outside the context of drug use cannot be entirely 
causally attributed to substance use and persists 
even when abstinence is sustained. By contrast, 
substance-induced depression, while warranting 
clinical attention, occurs only within the context 
of substance use and is expected to resolve with 
abstinence [3]. When assessing for the presence 
of psychiatric disorders comorbid with substance 
use disorders, it is essential to take a careful his-
tory and apply DSM-5 criteria for primary vs. 
substance-induced mood disorder, anxiety disor-
der, or psychotic disorder. A recent investigation 
has found that 10% of individuals presenting for 
substance abuse treatment had possible schizo-
phrenia or psychotic illness; these results support 
the need for routine screening for psychiatric 
issues, including schizophrenia/psychosis-like 
symptoms, in adults entering substance use dis-
order treatment settings [100]. Although the dis-
tinction between substance and non-substance 
(psychiatric) disorders has important prognostic 
and therapeutic implications, in clinical practice 
it can often be difficult to differentiate between 
these two conditions, as they rely upon chrono-
logical and symptom severity criteria that patients 
may be unable to provide with precision [19]. 
Overall, DSM categories are broadly defined, and 
their application relies considerably on clinical 
judgment.

In a review of the evidence of diagnostic accu-
racy for screening and diagnostic tests to be used 
in populations with SUD and severe mental ill-
ness (SMI) conditions, Larun et al. [51] identify 
two screening tests for SUD in patients with 
SMI: (1) the CAGE (Chemical Use, Abuse, and 
Dependence Scale) to identify alcohol use disor-
der, both current and lifetime; and (2) the AUDIT 

(Alcohol Use Disorders Identification Test). The 
authors noted one screening tests for SMI in 
patients with SUD which has the strongest evi-
dence base: the PDSQ (Psychiatric Diagnostic 
Screening Questionnaire). Among the available 
validated diagnostic tests, Larun et al. [51] deter-
mined that the PRISM (Psychiatric Research 
Interview for Substance and Mental Disorders) 
showed good concordance (kappa 0.63–0.90) 
when compared to a reference standard (e.g., 
clinical interview or Structured Clinical Interview 
for DSM-5, SCID).

It is recommended that co-occurring indepen-
dent depression be addressed immediately with 
antidepressants or psychotherapy, while 
substance-induced depression is best managed 
by careful observation of its course while focus-
ing primarily on the treatment of the substance 
use disorder (Nunes et al. 2009). Two meta-anal-
yses have validated the efficacy of antidepres-
sant medication for comorbid depression and 
alcohol use disorder, with studies showing the 
strongest effects when patients are required to be 
abstinent before depression was diagnosed [66]. 
With respect to other substance use disorders 
comorbid with depression, Dakwar et  al. [19] 
found that cannabis dependence was highly 
associated with independent depression 
(p  <  0.001), while cocaine dependence was 
highly associated with substance-induced 
depression (p < 0.05) in a sample (N = 242) of 
cocaine, cannabis, and/or opioid-dependent, 
treatment-seeking individuals. Independent 
depression was found to be significantly associ-
ated with female gender, higher Hamilton-D 
score, and post-traumatic stress disorder (PTSD). 
The finding of a strong association between can-
nabis dependence and independent depression is 
consistent with research implicating the endo-
cannabinoid system in mood regulation [38]. 
Future studies should seek to further elucidate 
the effect of depression category on the progno-
sis of SUD, its illness course, and response to 
treatment. Trials of psychotherapeutic or behav-
ioral treatments may enable the development of 
treatment algorithms that integrate the skill sets 
of mental health and substance abuse clinicians 
[65].
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Attention-deficit hyperactivity disorder 
(ADHD) is also highly prevalent in substance use 
disorder (SUD). In a group of treatment-seeking 
high-dose benzodiazepine-dependent patients 
(N = 167), 31.7% of the sample screened positive 
for adult ADHD.  Patients who were ADHD-
positive showed a significantly higher prevalence 
of poly-drug abuse than did those who were 
ADHD-negative [96]. Guidelines recommend 
that when ADHD coexists with other psychopa-
thologies in adults, the most impairing condition 
should generally be treated first [43]. Although 
the diagnostic assessment of ADHD is usually 
postponed until after a period of abstinence, this 
practice delays timely treatment. In a recent study 
of treatment-seeking adult SUD patients with a 
comorbid diagnosis of adult ADHD (N  =  127), 
the authors found that in 95.3% of SUD patients 
with ADHD, the diagnosis of ADHD remained 
stable during abstinence, although the subtype of 
ADHD was less stable between assessments. 
These findings suggest that SUD patients can 
reliably be evaluated for ADHD during active 
substance use [101].

Co-occurring psychiatric syndromes are likely 
to be important in the search for a nosology 
grounded in the pathophysiology of the substance 
use disorders [68]. The high prevalence of comor-
bid substance and non-substance use disorders 
points to a common etiology with shared genetic 
and neurobiological features. And, from a clini-
cal perspective, diagnostic acumen can lead to 
early identification of the concurrent conditions, 
thereby permitting timely interventions in which 
effective treatment of one disorder can result in 
an improved prognosis for the other disorder.

�Treatment Course: Prognostic 
Implications

In light of the heightened risk for self-medication 
in patients with anxiety and mood disorders, cli-
nicians should be particularly vigilant at monitor-
ing for the presence of substance use problems 
early in the course of psychiatric treatment [7]. 
The simultaneous treatment of comorbid disor-
ders is commonly referred to as integrated treat-

ment. Integrated treatment of dual disorders often 
involves an interdisciplinary team, including 
social workers, psychotherapists, counselors, and 
case managers [44]. In the case of comorbid con-
ditions for which pharmacologic options are lim-
ited (e.g., schizophrenia and cannabis use 
disorder), the intensity of psychotherapies and 
behavioral treatments must be increased. One 
behavioral treatment that has been proven highly 
effective for the treatment of comorbid substance 
and psychiatric disorders in an intensive outpa-
tient setting is Contingency Management [45].

Among individuals (N = 507) seeking outpa-
tient treatment for substance use disorders, 
Sanchez et  al. [87] found that one fifth (21%; 
n = 106) screened positive for depression. After 
controlling for anxiety and PTSD symptoms, 
presence of depressive symptoms remained sig-
nificantly associated with fewer coping strategies 
(P = 0.001), greater impairment in social adjust-
ment (P  <  0.001), and poorer health status 
(P < 0.001), but not to days of drug use in the last 
90 days (P = 0.14). The presence of depressive 
symptoms was associated with fewer coping 
strategies and poorer social adjustment. Since 
coping skills are a significant predictor of addic-
tion outcomes, screening for and enhancing cop-
ing among depressed patients may be an 
important evidence-based intervention to 
improve global functioning among substance 
abusers, as an adjunct to usual treatment [87].

A cross-sectional study of individuals seeking 
SUD treatment (N = 1276) found that substance-
dependent patients had impaired quality of life, 
especially in the mental component of the SF-36 
(Maigre et al. 2017). Impaired physical quality of 
life was independently associated with medical 
condition, age, being female, depressive disorder, 
and anxiety disorder. Depression disorder, any 
personality disorder, active consumption last 
month, attention-deficit hyperactivity disorder, 
anxiety disorder, and suicide attempt were inde-
pendently associated with worse mental quality 
of life. These findings emphasize the significance 
of dual diagnosis in the impairment of health-
related quality of life in substance-dependent 
patients, particularly with regard to the mental 
component. In addicted patients with low scores 
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on SF-36, psychiatric comorbidity should be 
evaluated and treated in an integrated approach.

Recent findings from a register-based cohort-
based study in Denmark of people born since 
1955 suggest that having any substance use dis-
order (SUD) is associated with at least a three-
fold increased risk of completed suicide, 
compared to those having no SUD [71]. Alcohol 
misuse was associated with an increased risk of 
completed suicide in all populations with hazard 
ratios (HR) between 1.99 [95% confidence inter-
val (CI) = 1.44–2.74] and 2.70 (95% CI = 2.40–
3.04). Other illicit substances were associated 
with a two- to three-fold risk increase of com-
pleted suicide in all populations except bipolar 
disorder. However, cannabis use disorder was 
associated with increased risk of attempted sui-
cide only in people with bipolar disorder 
(HR = 1.86, 95% CI = 1.15–2.99). Alcohol and 
other illicit substances each displayed strong 
associations with attempted suicide, HR ranging 
from 3.11 (95% CI  =  2.95–3.27) to 3.38 (95% 
CI = 3.24–3.53) and 2.13 (95% CI = 2.03–2.24) 
to 2.27 (95% CI  =  2.12–2.43), respectively. 
Cannabis was associated with suicide attempts 
only in people with schizophrenia (HR  =  1.11, 
95% CI = 1.03–1.19) [71].

Blanco et al. [10] found that individuals with 
MDD-SUD were less likely to receive pharmaco-
logic treatment for depression than those with 
MDD-NSUD, despite evidence that antidepres-
sants are efficacious for treatment of depressive 
symptoms and modestly improve SUD (Nunes 
et al. 2004, [21]). In particular, the use of lithium 
has been found to result in reduced craving and 
improved near-term clinical outcomes in patients 
with comorbid bipolar and substance use disor-
ders [28, 78]. Nonetheless, the finding by Blanco 
et al. [10] is consistent with the established clini-
cal approach to delay initiating pharmacotherapy 
in SIDD and encourage abstinence. In this 
NESARC sample, individuals with SIDD 
reported greater use of substances to relieve their 
depressive symptoms, suggesting that in the 
absence of antidepressant treatment some indi-
viduals may resort to self-medication.

By contrast, individuals with generalized anx-
iety disorder (GAD)-SUD are as likely as those 

with GAD-NSUD to receive medication for anxi-
ety symptoms [2]. Alegria et al. suggest caution 
in the use of benzodiazepine in individuals with 
GAD-SUD due to the increased risk for depen-
dence of prescription drugs among individuals 
with SUD [9]. Thus, antidepressants (e.g., 
SSRIs), many of which are effective for GAD, 
may be preferable as first-line treatment for most 
individuals with GAD-SUD [67].

It is also important to recognize that while all 
antipsychotics improve the positive symptoms of 
schizophrenia, second generations appear most 
effective in reducing cravings in SUDs. The atyp-
ical antipsychotic clozapine has been found to be 
the most effective medication in reducing alcohol 
and cannabis use [30, 56, 86], while findings on 
other medications are equivocal [45]. A system-
atic review of pharmacological approaches to 
schizophrenia with comorbid SUD found that the 
efficacy of clozapine for SUD improvement in 
schizophrenic patients was superior to that of 
first-generation antipsychotics in polysubstance 
users. When compared to second-generation anti-
psychotics, clozapine was superior to risperidone 
but equal to olanzapine or ziprasidone in poly-
substance and cannabis users [6].

The presence of psychiatric comorbidity 
exerts a negative influence on SUD prognosis and 
treatment outcome. Krawczyk et  al. [50] found 
that 28% of patients discharged from substance 
treatment facilities had psychiatric comorbidity, 
and 38% did not complete treatment. Clients with 
psychiatric comorbidity had higher odds of not 
completing substance treatment relative to those 
without comorbidity [OR  =  1.28 (1.27–1.29)] 
and an earlier time to attrition [HR = 1.14 (1.13–
1.15)]. Psychiatric comorbidity was most 
strongly associated with treatment non-
completion and rate of attrition in those admitted 
primarily for alcohol [OR  =  1.37 (1.34–1.39); 
HR = 1.19 (1.17–1.21), respectively].

Yet in the population of patients seeking treat-
ment for depression, concurrent SUD does not 
necessarily predict poor treatment outcome for 
the mood disorder. In an exploratory analysis of 
the effect of concurrent substance use disorder on 
single and combination antidepressants for the 
treatment of MDD, Davis et  al. [20] found no 
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significant differences between the MDD-SUD 
and MDD-NSUD groups in terms of dose, time 
in treatment, response to assigned treatment or 
remission at Week 12 and 28. Thus, patients with 
MDD and concurrent SUD are as likely to 
respond and remit to a single or combination 
antidepressant treatment as those presenting 
without SUD.  And in a 14-week double-blind 
trial evaluating the combination of sertraline and 
naltrexone for the treatment of patients with 
depression and alcohol dependence, patients in 
the sertraline-naltrexone group combination were 
more likely than those in the groups that received 
only naltrexone, only sertraline, or double pla-
cebo to achieve abstinence from alcohol (53.7% 
vs. 21.3–27.5%) and delay relapse to heavy 
drinking (98 days vs. 23–29 days) and less likely 
to be depressed by the end of treatment or report 
a serious adverse event [74].

These findings highlight the need for the con-
current treatment of depressive symptoms and 
substance use disorder in patients with MDD-
SUD and SIDD. Integrating psychotherapy and 
pharmacotherapy for comorbid substance use 
and mood disorders should be considered [10], 
since reduction in depressive symptoms may 
improve the course of SUD, and decreases in 
substance use may contribute to improved 
mood. Since MDD and SUD are highly co-prev-
alent, and this comorbidity frequently presents 
with greater psychopathological and medical 
severity, as well as worse social function, it is 
important to treat both MDD and SUD simulta-
neously, rather than to treat both conditions 
separately [97].

Although treatment rates for substance use 
disorders are only half that of major depression, 
SUD increases the likelihood of depression treat-
ment among comorbid cases [36]. More intensive 
treatment is often required for MDD patients 
with concomitant SUD, and an integrated treat-
ment model can permit its implementation. 
Further controlled trials are needed to examine 
the impact of each condition upon the other, and 
to identify optimal treatment approaches for this 
challenging comorbid presentation.

The only evidence-based guideline offering 
treatment recommendations for AUD and comor-

bid psychiatric disorders was recently published 
in Germany, using methodological criteria for the 
highest quality (“S3-criteria”) as defined by the 
Association of Scientific Medical Societies in 
Germany (Preuss et al. 2017). Among these rec-
ommendations are that patients with psychosis 
and comorbid alcohol use disorders should 
receive psychotherapy after adequate stabiliza-
tion. Similarly, comorbid depression should be 
treated beginning 3–4  weeks after withdrawal, 
and cognitive behavioral therapy has been 
reported as effective for both depression and 
AUD, in the majority of studies. For bipolar dis-
order and AUD, integrated therapy with cognitive 
behavioral therapy is recommended, with the 
addition of valproic acid if necessary. An inte-
grated psychotherapeutic treatment strategy is 
recommended for PTSD patients, with stabiliz-
ing, trauma-focused therapeutic interventions. 
These S3 guidelines based on clinical research 
are intended to facilitate evidence-based decision-
making in psycho- and pharmacotherapy to treat 
comorbid alcohol use and other psychiatric disor-
ders. As the authors note, further research is 
urgently needed to support evidence-based clini-
cal approaches to other substance and psychiatric 
comorbidities.

For the treatment of adults with combined 
ADHD and SUD, studies have suggested that a 
combination of pharmacotherapy and psycho-
therapy is most useful [99, 106]. In an interna-
tional consensus statement, an expert panel 
offered recommendations on the treatment of 
comorbid ADHD and SUD [17]. The authors 
advised that pharmacotherapy should not be 
avoided; rather, this approach should be critically 
encouraged in patients with ADHD and SUD -- 
with a preference for high doses of long-acting 
stimulants in ADHD patients with stimulant use 
disorders, or atomoxetine in patients with alcohol 
use disorder. Treatment of ADHD can be effec-
tive in reducing ADHD symptoms without wors-
ening the substance use disorder. Clinicians 
should consider treating both ADHD and SUD 
with their own medication simultaneously, that 
is, for patients with ADHD and an alcohol use 
disorder, treatment with atomoxetine and with 
naltrexone, nalmefene, acomprosate, or 

M. A. Sullivan



13

topiramate [17]. This panel recommended a mul-
timodal integrated approach: combining pharma-
cotherapy (for ADHD and SUD) with a 
non-pharmacological intervention that targets 
both the ADHD and SUD, such as an integrated 
CBT, while noting that further research is needed. 
Optimizing treatment for comorbid SUD and 
ADHD can have a significant effect on public 
health [55]. A recent large registry-based study 
suggested that individuals with ADHD who 
received medications had a significant reduction 
in criminality compared to those who did not, 
with a relative risk reduction of32% in men and 
41% in women [54].

In sum, the integration of mental health and 
substance use disorder treatment as well as 
behavioral treatments such as CBT has demon-
strated efficacy [62]. Certain pharmacotherapeu-
tic approaches to the treatment of comorbid 
psychiatric and substance use disorders have also 
shown promise. The atypical antipsychotic clo-
zapine has demonstrated preliminary efficacy in 
the treatment of co-occurring schizophrenia and 
substance use disorder, as well as naltrexone and 
disulfiram for comorbid alcohol use disorder, 
methadone or buprenorphine for opioid use dis-
order and bupropion and varenicline for tobacco 
use disorder. Additional research is needed to 
define optimal pharmacological treatment 
approaches for these concurrent conditions [1].

�Conclusion

Mood, anxiety, and psychotic disorders com-
monly occur with alcohol and substance use dis-
orders. Exploration of the neurobiology of 
substance use disorders and mood and anxiety 
disorders has identified shared neural circuitry in 
mood, anxiety, and substance use disorders. 
Genome-wide studies have pointed to, but not 
fully elucidated, the genetic factors that underlie 
the high rates of comorbidity between substance 
use and psychiatric disorders. Environmental fac-
tors, such as low parental monitoring and trauma, 
also play a contributory role in this shared etiol-
ogy. In light of the extent to which psychiatric 
and substance use disorders co-occur, careful 

clinical consideration should be given to assess-
ing for the presence of one category of disorder in 
patients presenting for treatment of the other.

Diagnosis of co-occurring disorders requires a 
comprehensive psychiatric and substance use 
disorder assessment. Empirically validated 
screening and diagnostic instruments may be 
helpful in this regard, but the overlap of symp-
toms between SUD and psychiatric disorders 
requires clinical skill to review the history of the 
emergence of each disorder and their temporal 
relation to each other.

Treatment of co-occurring disorders should 
include management of diagnoses simultane-
ously, often with a combination of pharmacother-
apy and psychotherapy, to improve symptom 
management, and treatment adherence. While 
pharmacotherapies are often more effective in 
targeting the non-substance-related comorbidity, 
available pharmacotherapies which specifically 
target reducing substance use should be used as 
available and needed, while integrating pharma-
cotherapy with evidence-based psychotherapies 
and behavioral therapies should enhance treat-
ment outcomes for patients with substance and 
psychiatric comorbidities.
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�Epidemiology, Comorbidity, and Risk

Attention-deficit/hyperactivity disorder (ADHD) 
is a neurodevelopmental disorder characterized 
by impairing symptoms of inattention, hyperac-
tivity, and impulsivity across multiple settings, 
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according to the Diagnostic and Statistical 
Manual of Disorders – fifth edition (DSM-5) [3]. 
The estimated worldwide prevalence of child-
hood and adolescent ADHD is 5.29% [123, 124]. 
Although ADHD is typically diagnosed in 
childhood and can remit over time, symptoms 
of ADHD can persist into adulthood for up to 
65% of affected individuals [43]. The estimated 
prevalence of adult ADHD ranges from 2.5–
4.4% in the United States (US) [75] and 3.4% 
worldwide [50].

There is ample evidence that childhood onset 
of ADHD is associated with an increased risk of 
adverse clinical, functional, and health outcomes 
in adolescence and adulthood. Research findings 
consistently indicate that ADHD confers a sig-
nificant risk for developing an alcohol use disor-
der (AUD) and/or substance use disorder (SUD) 
[18, 21, 36, 79], due to shared genetic and pheno-
typic vulnerabilities and/or psychosocial chal-
lenges which increase the likelihood of deviant 
behavior in adolescence [108].

Prevalence estimates of ADHD among sub-
stance use populations vary widely by country 
and treatment setting, with rates of DSM-5 adult 
ADHD ranging from 7.6% (Hungary) to 32.6% 
(Norway), and higher rates of ADHD observed in 
inpatient facilities for treatment-seeking SUD 
patients compared to those in outpatient settings 
[80, 114, 133, 154]. ADHD appears to be over-
represented in both treatment and non-treatment-
seeking SUD populations. A recent meta-analysis 
of ADHD in adolescent and adult SUD samples 
reported an estimated overall prevalence of 
25.3% (C.I. 20.0–31.4%, I2 = 93.2%) in adoles-
cents and 21.0% (C.I. 15.9–27.2%, I2 = 91.3%) in 
adults [155]. However, this meta-analysis 
excluded studies on participants with primary 
nicotine dependence, treatment studies of patients 
with a psychiatric disorder and comorbid SUD, 
and studies reporting on juvenile offenders. 
Lastly, the inconsistent diagnostic methods of 
assessing ADHD across the different studies ana-
lyzed may limit the conclusions that can be drawn 
from these findings.

Beyond prevalence rates, numerous studies 
show that individuals with ADHD initiate psy-
choactive substance use (PSU) at an earlier age, 

are more likely to engage in polysubstance use, 
and escalate their use more rapidly than their 
non-ADHD peers [49, 58, 87, 109, 110, 162, 
165]. Studies of treatment-seeking populations 
often group participants by the primary substance 
of use, which can obscure the high incidence of 
poly-substance use in ADHD and SUD popula-
tions, resulting in varying estimates of ADHD in 
specific SUD populations. The most common 
addictive substances of abuse are tobacco and 
alcohol, followed by cannabis [145]. Early initia-
tion of PSU likely begins with nicotine and alco-
hol due to their legality and widespread 
availability, and a number of studies have reported 
that persistent ADHD predicts nicotine use in 
adolescence as well as drug and alcohol use dis-
orders in adulthood [21, 49, 79, 109, 110].

Adults with ADHD and a co-occurring psy-
choactive substance use disorder (PSUD) have 
more severe and complex presentations, as evi-
denced by the over-representation of ADHD in 
PSUD treatment-seeking populations compared 
to general prevalence rates [114, 133, 157]. A 
recent study on inpatients with AUD reported an 
estimated ADHD prevalence of 20.5% [87]. 
Those with ADHD were significantly younger 
than their non-ADHD counterparts at admission, 
but reported the same period of alcohol depen-
dence, were more likely to relapse during treat-
ment, and reported a higher rate of co-occurring 
drug use disorders (DUD), and history of intrave-
nous drug use. Another study in a younger, non-
treatment-seeking population of college students 
with ADHD found that students with ADHD are 
more likely to report negative consequences of 
alcohol use despite similar rates and frequencies 
of alcohol consumption [130].

�Outcomes

ADHD, especially when untreated, has been 
associated with adverse clinical [17, 21], func-
tional [54, 76], and health outcomes [113], 
including increased mortality [37]. Generally, 
those with the combined-type presentation are at 
greater risk for a more severe course and worse 
outcomes, likely because they have more symp-
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toms than unspecified and predominately inatten-
tive presentations [3]. Individuals with ADHD 
often present with other co-occurring psychiatric 
disorders, such as disruptive behavioral disorders 
(DBD) in childhood (Oppositional Defiant 
Disorder; Conduct Disorder (CD)) and Antisocial 
Personality Disorder (ASPD) in adulthood. 
ADHD and comorbid DBD is believed to be the 
most predictive of substance use problems, 
though studies have shown that ADHD confers a 
risk for SUD, even when controlling for conduct 
disorder [5, 40, 168]. Individuals with ADHD 
and comorbid conduct problems likely represent 
a more severe presentation of ADHD and are thus 
at an increased risk of substance use problems. A 
prospective longitudinal study of children with 
and without ADHD, evaluated from ages 5 to 18, 
showed that it was growth in ADHD symptoms 
which led to increases in conduct disorder symp-
toms and then subsequent substance use in ado-
lescence [138]. Thus, CD mediated the 
relationship between ADHD and adolescent sub-
stance use, but an escalation of ADHD symptoms 
was driving the risk.

Poor functional outcomes such as academic 
and occupational underachievement have also 
been observed in adults with persistent childhood-
onset ADHD compared to their non-ADHD peers 
[76]. A 2012 report analyzing the 33-year follow-
up data of a prospective longitudinal study of 
boys with and without ADHD (mean age: 
44  years old) documents significant discrepan-
cies in psychiatric comorbidity, psychosocial 
functioning, as well as vocational and educa-
tional achievement [76]. The ADHD probands 
had significantly higher rates of ASPD, SUDs, 
and nicotine dependence, fewer years of educa-
tion, lower occupational attainment, significantly 
lower median annual salary (a $40,000 discrep-
ancy), greater lifetime history of incarceration 
and divorce, and increased mortality, compared 
to their non-ADHD peers.

In a nationally representative sample, adult 
ADHD was associated with an increased risk of 
at least one co-occurring psychiatric disorder, the 
most common included bipolar disorder, anxiety 
disorders such as generalized anxiety disorder 
(GAD), specific phobia, and post-traumatic stress 

disorder (PTSD), as well as cluster B personality 
disorders (antisocial, borderline, histrionic, and 
narcissistic) and schizotypal personality disorder 
[17]. ADHD in this sample was also associated 
with an increased risk of functional and occupa-
tional problems related to poor planning and defi-
cits in inhibitory control, such as gambling 
problems, overspending, risky driving behaviors, 
and abruptly quitting a job. Further, individuals 
with ADHD also reported a greater number of 
traumatic events, higher levels of stress, and 
lower perceived health and social support. 
Notably, this analysis did not find significant evi-
dence of ADHD as a risk factor for SUD, despite 
numerous studies demonstrating the opposite 
[21, 73, 79, 104, 109, 110, 165]. It is likely that 
the population of adults surveyed were past the 
vulnerable period of adolescence, when ADHD 
likely poses greatest risk for substance use initia-
tion and escalation.

Apart from educational and occupational 
impairment, ADHD is also associated with a 
number of adverse physical and mental health 
outcomes, including smoking and substance use, 
sleep disturbances [146], physical injury [102, 
119, 148], motor-vehicle accidents [11, 13], risky 
sexual behavior [12], obesity [30], and early mor-
tality [113]. Many of these risks are related to 
ADHD symptoms of inattention and impulsivity, 
executive functioning deficits in planning and 
inhibitory control, and sensation-seeking behav-
iors. However, other risks like early mortality 
seem to be specific to ADHD in the presence of 
other comorbid psychiatric conditions such as 
conduct disorder, substance use problems, and/or 
depression [22, 76].

�Co-Occurring ADHD and SUD

Given that the singular diagnoses of ADHD or 
SUD, respectively, are associated with a number 
of adverse outcomes, individuals with co-
occurring ADHD and SUD (ADHD+SUD) are at 
an increased risk for negative outcomes and pres-
ent an even more difficult population to both 
diagnose and treat than those with either disorder 
alone.
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Notably, disentangling ADHD from SUD for 
etiological understanding and diagnostic ability 
can be difficult given the bidirectional influence 
of each disorder on the other. Retrospective diag-
nosis of ADHD in a SUD population can be 
challenging because of how persistent substance 
use affects attention and reward pathways to pri-
oritize drug-related cues and promote drug-
seeking behaviors [71]. Some of these 
neurological alterations may persist even after 
prolonged abstinence from substances, particu-
larly for neurotoxic substances such as alcohol. 
Further complicating the diagnostic picture is 
cumulative evidence that childhood ADHD is a 
risk factor for substance use, and that ADHD 
youth are more likely to initiate alcohol and sub-
stance use earlier than the general population, 
which can also compromise neurological devel-
opment [138]. Thus, it is important to identify the 
presence of symptoms of ADHD in childhood 
and in the absence of substance use initiation.

�Neural Correlates and Genetics

ADHD presents as a phenotypically complex and 
heterogeneous disorder, which has made it chal-
lenging to consistently associate differences in 
neural structure and neurocognitive functioning 
with symptoms and functional impairment. 
Generally, neuropsychological impairments 
observed in ADHD include problems with execu-
tive function (sustained attention, planning, tim-
ing, and inhibitory control), processing speed, 
working memory, and reward processes [9].

These cognitive functions have been associ-
ated with specific brain structures and neural 
pathways via fMRI and PET studies. The pre-
frontal cortex (PFC) is a primary structure of 
interest, as it is an advanced cortical region highly 
involved in the regulation of attention, motiva-
tion, and emotion, with different regions of the 
PFC presumed to mediate specific cognitive 
functions. Neural pathways associated with dif-
ferent regions of the PFC and cognitive functions 
have been conceptualized as regions associated 
with “cool” executive function (EF) and “hot” 
executive function processes. “Cool” EF path-

ways involve the dorsolateral prefrontal cortex 
(DLPFC) and inferior frontal cortex (IFC), which 
are associated with attention, planning, working 
memory (DLPFC) as well as inhibitory control 
and cognitive flexibility (IFC). The “hot” EF 
pathways are associated with motivation and 
reward-based cognitive tasks, involving the ven-
tromedial prefrontal cortex (VMPFC) and the 
orbitofrontal cortex (OFC) [9, 33].

Differing theoretical models conceptualize the 
cognitive deficits observed in ADHD as either 
predominately an impairment in functioning of 
the “cool” EF neural networks regulating inhibi-
tory control, or both the “cool” and “hot” EF net-
work signaling such that high reward salience 
and sensation seeking dominated by the mesoac-
cumbens regions overwhelm the underdeveloped 
pre-frontal regions to impair thoughtful planning 
and response inhibition [142, 143]. These neural 
networks are particularly sensitive to changes in 
chemical compounds involved in signaling, spe-
cifically the catecholamines, dopamine, norepi-
nephrine, and epinephrine. These 
neurotransmitters are crucial to fronto-striatal 
and mesolimbic circuits regulating attention and 
motivation, with differences between ADHD 
groups and controls in dopaminergic activity in 
these regions [159]. These differences identify 
important signaling pathways that serve as poten-
tial targets for pharmacological intervention.

Structural imaging studies have noted smaller 
cortical volume in frontal, striatal, and parietal 
areas as well as subcortical regions in children 
and adults with ADHD when compared to con-
trols [33]. Functional imaging studies have also 
reported differences in regional activation 
between ADHD subjects and controls. Thus, phe-
notypically observed impairments in cognitive 
function in the ADHD population have been 
linked to structural abnormalities and alterations 
in signaling connectivity between regions. One 
example is the “default mode” attention network 
(DMN), which corresponds to several regions 
along the brain’s medial wall [31, 48]. Generally, 
the DMN is active when individuals are not 
focused on a cognitive task. The region has been 
associated with mind wandering, attention to the 
environment, and one’s internal states. During 
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targeted cognitive tasks, however, DMN activa-
tion is generally reduced and fronto-striatal 
activation is increased, thus suppressing envi-
ronmental intrusion and facilitating goal-
oriented cognitive function. In individuals with 
ADHD, fMRI studies have shown that suppres-
sion of the DMN during cognitive tasks is less 
efficient compared to healthy controls [48]. The 
inadequate regulation of the brain’s DMN in 
individuals with ADHD is thought to contribute 
to phenotypically observed difficulties with 
sustaining attention and distractibility during 
cognitive tasks. Notably, two different studies 
have shown that methylphenidate, a psycho-
stimulant, improves regulation of the DMN in 
ADHD [85, 121].

Conceptualizing the underlying neural basis 
for cognitive impairments in ADHD permits one 
to hypothesize the etiology of risk for developing 
substance use disorders. There is documented 
evidence that children with ADHD exhibit a 
slower structural maturation of cortical brain 
regions involved in the regulation of attentional, 
motivational, and motor functions [20, 134]. 
These structural differences are thought to under-
lie the cognitive deficits observed in adolescents 
with ADHD, who, with fewer cognitive resources 
for regulating attention, planning, and anticipat-
ing consequences, are more likely to engage in 
early substance use compared to non-ADHD 
peers, at an especially vulnerable period in neural 
development. Recently published data from the 
Multimodal Treatment Study of Children with 
ADHD (MTA) showed that the ADHD group ini-
tiated the use of alcohol, cigarettes, marijuana, 
and illicit drugs earlier than the comparison 
group [109, 110]. The ADHD group also esca-
lated their use of alcohol and non-marijuana 
illicit drugs faster than the comparison group. 
Early use, regardless of ADHD status, was pre-
dictive of a faster escalation of alcohol, mari-
juana, cigarette smoking, and illicit drug use by 
age 21.

Individuals with substance use disorders 
exhibit similar phenotypic differences as ADHD 
populations in behavioral tasks compared to con-
trols [118]. In particular, deficits in inhibitory 
control, delay of gratification, and motivational 

systems have pointed to a shared profile of impul-
sivity between ADHD and SUD. A recent famil-
ial risk analysis [173] on the heritability of 
ADHD and SUD confirmed existing evidence 
that the risk of developing a SUD is highly heri-
table in families with an affected first-degree rel-
ative and that heritability of alcohol and drug use 
disorders is non-specific, such that the risk of 
developing a psychoactive substance use disorder 
is familial, and not the specific substance of use. 
This finding is consistent with some publications 
[116] but contrary to earlier findings [16, 101]. 
Interestingly, Yule et  al. (2017) also found that 
ADHD in the proband was predictive of SUDs in 
relatives, even if the proband did not have a SUD 
[173]. Lastly, there was evidence of co-
segregation of ADHD and any SUD, suggesting 
that risk genes for both disorders are likely inher-
ited together.

Studies on genetic risk of ADHD have not 
found one specific gene that confers a high risk of 
developing the disorder, but instead point to a 
polygenic inheritance [44]. Candidate genes 
likely associated with the ADHD phenotype 
include those for dopamine receptors, dopamine 
transporters, and other proteins involved in cell 
signaling and gene expression [38]. While candi-
date gene studies can lend support to observed 
phenotypic differences between ADHD individu-
als and healthy controls in the availability of 
dopamine synaptic markers in specific brain 
regions [159], more research is needed to bridge 
the gap between genetic risk and the considerable 
heterogeneity in the phenotypic expression of 
ADHD.

�Diagnostic Considerations for ADHD

Perhaps to better account for the heterogeneity of 
ADHD symptom presentation across the lifes-
pan, there were a few changes to ADHD diagnos-
tic criteria in the DSM-5 [3]. These changes are 
summarized in Table 2.1.

Recently, there has been an emergence or 
increased awareness of “late-onset” ADHD in 
adulthood, with some limited support [105, 135]. 
One possibility is that ADHD symptoms were 
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present earlier during development but did not 
reach the threshold of impairment due to familial 
and/or academic support structures. Once these 
supports were not available and cognitive 
demands exceeded resources (e.g., in a college 
setting), pre-existing ADHD symptoms may have 
then reached a clinical threshold, resulting in 
functional impairment. Alternatively, a late ado-
lescent or adult-onset ADHD may represent a dif-
ferent disorder outside of the neurodevelopmental 
conceptualization [105]. A longitudinal study of 
adult males with adult-onset ADHD did not show 
the same structural brain abnormalities as indi-
viduals with a childhood-onset of symptoms 
[125, 135].

Lastly, another alternative is that other disor-
ders can “mimic” ADHD symptoms of inatten-
tion and distractibility, such as post-traumatic 
stress disorder (PTSD), depression (MDD), and 

anxiety disorders [3]. Correctly diagnosing 
ADHD, particularly in adulthood, is important so 
that those whose symptoms were previously 
undetected may receive needed treatment.

�Assessment and Diagnosis 
of Comorbid ADHD and SUD

Evaluating and diagnosing ADHD alone is chal-
lenging and is made more complex in individuals 
with co-occurring SUD. Despite the high preva-
lence of ADHD in adults with SUD, individuals 
with SUD often do not report ADHD symptoms 
without solicitation [32].

Screening instruments are a feasible and reli-
able method of assessing ADHD in clinical set-
tings. The most commonly used screening 
measures include the Adult ADHD Self-Report 
Scale Short Version (ASRS-SV) [74], the Wender 
Utah Rating Scale (WURS) [160] which assesses 
childhood ADHD, the Conners’ Adult ADHD 
Rating Scale (CAARS) [28], and the Attention 
Deficit Scales for Adults (ADSA) [153]. These 
measures have been used in ADHD+SUD popu-
lations with good sensitivity and specificity [32, 
84, 97, 161].

Additionally, neuropsychological assessments 
can help distinguish adults with ADHD from 
those without [84]. For example, continuous per-
formance tests, which measure sustained atten-
tion and inhibitory control, have demonstrated 
reasonable sensitivity, specificity, and promising 
positive predictive power, as well as providing 
clinical information by observation of the 
patient’s behavior during the cognitive task [55, 
56, 112]. Screening for substance use in ADHD 
populations using validated measures and toxico-
logical assessments has also proven beneficial 
[32]. While these measures are useful for screen-
ing patients who may have ADHD, they should 
always be followed up by an in-depth clinical 
evaluation or diagnostic interview.

There are several guidelines for evaluating 
ADHD+SUD [32, 84, 96, 97]. A comprehensive 
assessment should be completed by a physician 
or clinical psychologist with training in addic-

Table 2.1  DSM-5 changes to ADHD diagnostic criteria

ADHD Diagnostic 
Criteria Changes in DSM-5
Criterion A 
(symptom clusters 
of inattention, 
hyperactivity, and 
impulsivity)

Symptoms largely unchanged
Additional examples of symptom 
manifestations in adolescence and 
adulthood provided.
Only 5 instead of 6 symptoms 
required for older adolescents and 
adults [41].

Criterion B (age of 
onset)

Changed from symptoms before 
age 7 to before age 12.

Criterion C “Evidence of impairment” 
changed to “evidence of 
symptoms” in 2 or more settings.

Criterion D Instead of “clinically significant 
impairment,” individuals should 
indicate that symptoms have 
reduced the quality of their 
psychosocial, academic, and 
vocational functioning [3, 41].

Criterion E Autism spectrum disorder (ASD) 
is no longer exclusionary to an 
ADHD diagnosis.

Specifiers Instead of subtypes, specifiers 
(predominately inattentive, 
predominately hyperactive, 
combined, unspecified) are now 
called “presentations” to reflect 
how ADHD symptom 
manifestations may evolve across 
the lifespan [3, 41].
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tion, differential diagnoses of ADHD, and the 
specific population (pediatric vs adult). The eval-
uation should include a standardized diagnostic 
interview for a thorough clinical history of 
ADHD symptoms prior to the onset of substance 
use and during periods of abstinence, as well as 
an overall history of mental and physical health, 
and psychosocial functioning. Available diagnos-
tic interviews include the Conners’ Adult ADHD 
Diagnostic Interview for DSM-IV (CAADID) 
[29], the gold standard for assessing co-occurring 
ADHD and SUD, the Structured Clinical 
Interview for DSM-5 (SCID-5) [53], the 
Psychiatric Research Interview for Substance 
and Mental Disorders (PRISM) [127], and lastly 
the Diagnostic Interview for ADHD (DIVA) 
[128], which has yet to be validated in SUD pop-
ulations [32, 84].

Clinicians run the risk of both under- and 
over-diagnosing ADHD in SUD population, a 
point of concern noted in the literature [32, 84]. 
Discrepancies exist as to when the diagnostic 
process should begin. Some researchers suggest 
starting as soon as possible when there is no 
serious intoxication and withdrawal symptoms 
[32]. Others recommend a 2–4 week period of 
abstinence, while noting that abstinence may be 
difficult to achieve in outpatient settings [84]. 
Patients’ limited capacity to accurately report 
their substance use patterns, note periods of 
abstinence, and recall childhood symptoms of 
ADHD impacts the ability to distinguish 
between primary ADHD and substance-induced 
symptoms [32, 84, 96]. Acute and chronic 
effects of substance use can present as psychiat-
ric symptoms, such as the changes in attention 
and psychomotor activity seen in ADHD, intox-
ication, and recovery, thus leading to misdiag-
nosis [32, 84, 96].

Accurate attribution of functional impairment 
to ADHD or SUD symptoms presents an addi-
tional challenge, as associated educational and 
professional consequences of ADHD can also be 
found in SUD populations. Furthermore, ADHD 
symptoms have often been mitigated and 
obscured by compensatory strategies or “envi-
ronmental scaffolding,” employed and strength-

ened by parental support and/or structured 
environments [14, 46]. Lastly, some individuals 
may feign ADHD symptoms to obtain accommo-
dations on exams or prescriptions for stimulants 
for misuse or diversion, as seen in high school/
college athletes seeking performance enhance-
ment [32, 84, 166]. Thus, it is imperative that 
information is obtained from multiple sources 
(e.g., partner or parent) and a review of objective 
data is completed (e.g., school or work evalua-
tions) [32, 84, 96].

�Treatment Options for ADHD 
and Co-Occurring SUD

ADHD is frequently treated with pharmacother-
apy, which has proven efficacy in reducing symp-
toms of inattention and hyperactivity in children 
and adults [6, 45]. There is ample evidence that 
psychostimulant treatment of ADHD (e.g., 
amphetamine and methylphenidate) earlier in 
childhood can reduce the risk of subsequent sub-
stance use compared to those who initiated stim-
ulant treatment for ADHD at a later age [36, 93, 
126]. Thus, to prevent adverse outcomes and sub-
stance use escalation, early identification and 
treatment of ADHD in childhood seems to hold 
the most promise.

Treating adolescent and adult patients with 
ADHD+ SUD presents additional challenges in 
SUD treatment settings: they tend to have addi-
tional psychiatric comorbidities, more severe 
SUD, earlier initiation of substance use, and risk-
ier drug use behaviors than their non-ADHD 
counterparts, likely resulting in poor SUD treat-
ment adherence and increased rates of relapse 
[149, 152, 163, 172]. Moreover, practitioners 
may be less willing to prescribe stimulant medi-
cation to individuals with ADHD+SUD due to 
fears of misuse. These concerns can be addressed 
by long-acting formulations and/or non-stimulant 
medications in treating ADHD, which are less 
prone to misuse and diversion.

Evidence-based non-pharmacological inter-
ventions for ADHD and/or SUD have been 
employed in ADHD and co-occurring SUD pop-
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ulations in combination with pharmacotherapy to 
support, integrate, and optimize long-term treat-
ment outcomes. Psychosocial interventions for 
adolescents and adults include coaching, behav-
ior modification, and cognitive-behavioral thera-
pies (CBT) for ADHD or SUD that promote 
psychoeducation, cognitive remediation, and 
building coping skills [32, 84, 96].

�Stimulant Medications

Amphetamine (AMP) is a potent central nervous 
system stimulant whose primary mechanism of 
action is to stimulate neurotransmitter release 
and block the reuptake of dopamine [47, 51, 84, 
96]. Amphetamine analogs include methamphet-
amine, dextroamphetamine, mixed amphetamine 
salts, and lisdexamfetamine. Methamphetamine 
is only available in an immediate-release prepa-
ration and is rarely prescribed due to concerns of 
non-medical use and diversion.

Lisdexamfetamine (LDX) is an FDA-approved 
ADHD treatment for children and adults. LDX 
remains a therapeutically inactive molecule until 
after oral ingestion, and is associated with a lon-
ger duration of effect and reduced abuse potential 
[51, 69]. A meta-analysis of five randomized con-
trolled, double-blind studies assessing the effi-
cacy of LDX versus placebo in children and 
adolescents with ADHD found 30-70 mg per day 
of LDX to have a greater pooled improvement 
rate (72% to 21%, respectively) and comparable 
acceptability and tolerability, indicating it an effi-
cacious treatment for ADHD in this population 
[91]. In adults with ADHD, the same dosage of 
LDX was found to be an efficacious alternative 
stimulant treatment for ADHD that also showed 
improvement in executive function [90].

Methylphenidate, (MPH) a widely used psy-
chostimulant for the treatment of ADHD, acts 
therapeutically by blocking dopamine and, to a 
lesser extent, norepinephrine reuptake in the stri-
atum [47, 51, 84, 96]. The increased dopamine 
and norepinephrine availability from MPH and 
AMP have been shown to affect cortical and stri-
atal brain regions related to cognition, executive 
function, risky decision making, and regulation 

of reward processes in preclinical and human 
studies [47]. Produced in multiple formulations, 
MPH is available in immediate and extended-
release preparations. Common side effects of 
AMP and MPH are mostly related to their stimu-
lant properties and include insomnia, palpita-
tions, increased heart rate and elevated blood 
pressure, nervousness, emotional lability, and 
gastrointestinal disturbances such as nausea and 
vomiting [51, 84, 96]. Rare but serious adverse 
effects include severe hypertension, seizures, 
psychosis, and myocardial infarction.

A transdermal methylphenidate system (MTS) 
ADHD treatment has been FDA approved to 
deliver once-daily MPH via a drug-in adhesive 
matrix patch of varying sizes and corresponding 
dosages worn on the hip over the course of 
9  hours [7, 51, 52, 120]. The MTS is a good 
option for individuals with difficulty swallowing 
pills, while absorption of MPH is not affected by 
meals or competitive metabolism of other medi-
cations. It has demonstrated safety and efficacy 
in children and adolescents across multiple set-
tings, is well tolerated after long-term use and 
after switching from oral MPH medications, and 
has good quality of life and parental satisfaction 
with medication responses [52]. Studies have 
also found MTS to be effective in treating ADHD 
in adult populations [95, 99]. Adverse reactions 
to MTS include mild dermal or application site 
reactions, decreased appetite, and headaches but 
were otherwise similar to those of other MPH 
formulations [52].

Lastly, Modafinil is an FDA-approved stimu-
lant drug used to promote wakefulness and treat 
sleep disorders that has shown to be well toler-
ated, but exhibits only slight efficacy in treating 
ADHD in children and adults [8, 57, 70, 86, 
147]. Unlike typical stimulants, modafinil acts 
on histamine and enhances cognitive functions 
while improving the symptoms of ADHD with-
out resulting in hyperarousal [86]. Modafinil’s 
lack of activation in regions that mediate the 
reward system and its single route of administra-
tion (oral) results in a low abuse potential, allow-
ing it to serve as an alternative, second-line 
treatment for ADHD, particularly in SUD popu-
lations [92, 100].

M. Hernandez et al.



27

�Non-Stimulant Medications

Non-stimulant medications found effective for 
use in treating ADHD symptomology include 
atomoxetine, antidepressants, and alpha-2 ago-
nists. With the exception of atomoxetine, a first-
line FDA-approved ADHD medication indicated 
for use in co-occurring SUD, tic disorders, or 
cardiovascular disease, non-stimulants are con-
sidered off-label, second-line ADHD treatments 
[51, 84, 96].

Atomoxetine (ATX) is a potent noradrenergic 
reuptake inhibitor that increases norepinephrine 
and dopamine in the frontal cortex to effectively 
treat inattention and impulsivity symptoms in 
children, adolescents, and adults with ADHD [1, 
39, 51, 103, 171]. The therapeutic effects of ATX 
are produced more gradually than with stimu-
lants, often taking several weeks to manifest. 
Furthermore, ATX may be used with individuals 
who are unresponsive to or have difficulty toler-
ating stimulants [39, 51]. Common side effects of 
ATX include sedation, appetite suppression, nau-
sea, vomiting, and headache. Rare but serious 
side effects reported in children and adolescents 
include increased suicidal ideation and hepato-
toxicity. ATX has no known non-medical use 
potential and is less vulnerable to abuse and 
diversion, compared to stimulants, so it is an 
appealing medication option in the treatment of 
ADHD and co-occurring SUDs. Although pub-
lished data are limited, the pharmacology of ATX 
can be associated with improved ADHD symp-
toms and reduced substance use [171].

Several antidepressants have been considered 
for off-label treatment of ADHD. Bupropion, a 
dopaminergic antidepressant, has shown effec-
tiveness in reducing ADHD symptoms, but evi-
denced no benefit over placebo in SUD patients 
[27, 81, 164]. Tricyclic antidepressants, which 
block the reuptake of norepinephrine, show some 
efficacy in treating ADHD but are less effective 
than stimulants [170]. Venlafaxine, a 
norepinephrine-serotonin reuptake inhibitor anti-
depressant, has limited evidence of efficacy on 
ADHD in uncontrolled and small placebo-
controlled clinical trials [4, 111, 117]. Lastly, 
monoamine oxidase inhibitors have shown effi-

cacy for ADHD but are contraindicated in SUD 
populations given the potential for hypertensive 
crises associated with tyramine-containing foods 
and medications, limiting their utility [84, 96].

Guanfacine extended release, a norepineph-
rine alpha-2 agonist, has been shown to improve 
ADHD symptoms after 1-week of administration 
and is nearly as effective as stimulants in treating 
children and adolescents [61, 68, 131, 144], with 
limited findings in adults [150]. It has also been 
shown to further reduce ADHD symptoms when 
co-administered with stimulants among children 
and adults who have had a limited response to 
stimulants alone [144]. Common side effects of 
guanfacine include somnolence, headaches, 
sedation, and hypotension [26, 131]. Clonidine, 
molecularly similar to guanfacine, has shown 
efficacy for the treatment of ADHD although less 
so than stimulant and other FDA-approved non-
stimulant medication [24, 25, 45]. Clonidine 
extended release also evidenced reduction in 
ADHD symptoms for those with only a partial 
response to stimulants [77]. Side effects include 
sedation, dry mouth, depression, confusion, elec-
trocardiographic changes, and hypertension with 
abrupt withdrawal.

�Pharmacotherapy in Co-occurring 
ADHD and SUD

Valid concerns have been raised regarding pre-
scribing these medications to patients with addic-
tive disorders, given the potential risk for abuse, 
difficulties with medication compliance, and the 
higher tolerance that may require doses higher 
than those administered in clinical trials [89]. 
The AAP [60] noted adolescents tend to report 
misusing stimulants to concentrate, study, and 
improve grades; “to party” and “get high.” While 
most misuse occurs via oral administration, those 
who do so via nasal insufflation (i.e., snorting) 
and to get high are at the greatest risk for a 
SUD. While longitudinal studies have provided 
evidence that ADHD medication use prevents 
adolescent substance use (ASU), results from 
meta-analyses conclude that medication neither 
increases nor decreases the risk for ASU 
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[66, 67, 106, 107]. Thus, drawing conclusions 
from the literature should be done with caution.

As noted, psychostimulants are the first line of 
treatment for adults and children with ADHD, yet 
issues arise when treating adult ADHD in indi-
viduals with SUD. Research has shown psycho-
stimulants are safe and effective in treating 
ADHD symptoms in SUD populations, with low 
abuse potential, particularly for longer acting for-
mulations [19, 32, 42, 51, 84, 96]. Oral MPH has 
shown efficacy in treating ADHD symptoms 
without producing significant effects of euphoria 
in intravenous cocaine and methylphenidate 
users [23, 89]. One study of adults with ADHD 
and a history of illicit stimulant use found MTS 
to be safe and effective at reducing ADHD symp-
tomology and stimulant use over 8  weeks, 
thought participants did consume other drugs 
[99]. Lastly, modafinil has demonstrated reduc-
tions in substance use in cocaine [34, 35, 72, 92, 
100] and methamphetamine-dependent [136] 
individuals. In adolescents, psychostimulants are 
effective in treating ADHD [2, 60] and have not 
been shown to increase the likelihood of SUD, 
though it is unknown whether it is protective in 
preventing later misuse [66].

Noting the long-term changes in ADHD 
symptomology resulting from medication use 
that lessen the vulnerability to PSUD is impor-
tant for future research [67, 108], as well as fully 
accounting for moderating and mediating clinical 
factors. For adolescents known to misuse stimu-
lants or suspected of selling or diverting medica-
tion, the AAP [60] suggests prescribing a 
long-acting stimulant, such as OROS-MPH (a 
long-acting formulation of MPH), or LDX, given 
its lower abuse potential [69]. Reviews of ASU 
and co-occurring ADHD provide an overview of 
pharmacological studies and psychotherapeutic 
options for this population [66, 174]. Results 
from two national CTN studies found no differ-
ences in subjective levels of euphoria with 
OROS-MPH, or in patterns of medication misuse 
in adolescents with and without SUD [169]. A 
16-week, multi-site, RCT of OROS-MPH + CBT 
for ASU versus CBT for ASU + Placebo in ado-
lescents demonstrated overall comparable signif-
icant decreases in ADHD symptoms and drug 

use, but the combined active treatment group had 
better secondary outcomes, greater drug use 
reduction, and greater self-reported improve-
ments in problem-solving abilities and focused 
coping skills [129].

In ADHD+SUD adults, non-stimulant medi-
cations have shown efficacy in reducing ADHD 
symptoms, with mixed results in reducing sub-
stance use. An RCT comparing the efficacy of 
ATX versus placebo in cannabis-dependent indi-
viduals found that ATX in combination with 
Motivational Interviewing (MI) was effective at 
reducing some ADHD symptoms, but did not sig-
nificantly reduce substance use [98]. Similar 
results were seen in an open-label trial of ATX in 
adults with ADHD and cocaine dependence [82]. 
Another RCT of ATX versus placebo in 
ADHD+SUD adolescents found no significant 
differences between groups on these factors of 
interest [151].

A recent study investigating the effectiveness 
of non-stimulant medication treatment in a sam-
ple of adults in a correctional facility with 
ADHD+SUD and other psychiatric disorders 
showed an improvement in overall clinical sever-
ity, a response rate of 64%, and a remission rate 
of 35% [15]. In an adolescent sample with 
ADHD+SUD and comorbid mood diagnoses, 
sustained-release bupropion reduced ADHD 
symptoms and substance use [141]. These find-
ings support the use of non-traditional and non-
stimulant treatment in psychiatrically complex 
ADHD+ SUD populations and in settings where 
minimizing the risk for abuse and diversion lim-
its the implementation of first-line ADHD treat-
ments. When both ADHD and PSUD symptoms 
are treated, SUD patients with more severe 
ADHD have the potential for greater improve-
ment in ADHD symptomology, thereby increas-
ing the likelihood of improvement in SUD [19, 
88, 149].

Luo and Levin (2017) posit that computa-
tional modeling can be a tool in using clinical, 
genetic, and biomarker to support patient-
treatment matching and precision addiction med-
icine, facilitating individually tailored treatment 
ADHD+SUD patients [89]. Indeed, findings 
from numerous studies suggest certain treatments 
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are optimal for specific subpopulations: OROS-
MPH was found effective at reducing substance 
use in adolescents with comorbid CD [149] and 
improved nicotine abstinence in combination 
with a nicotine patch for adults with more severe 
ADHD [115], while ATX may be beneficial in 
ADHD and AUD populations [42, 167].

In non-abstinent ADHD+SUD populations, 
continued substance use likely impacts the detec-
tion of therapeutic effects [59]. A recent system-
atic review of RCTs for DSM-IV ADHD and 
comorbid stimulant dependence [171] note that 
OROS-MPH in higher than usual doses (e.g., up 
to 180-mg per day) for longer durations can 
effectively treat ADHD and lessen use in amphet-
amine users [78]. In cocaine-dependent patients, 
a three-arm, 14-week RCT of extended-release 
MAS and CBT/relapse prevention treatment 
resulted in greater reduction of ADHD symp-
toms, fewer cocaine positive weeks, a higher pro-
portion of cocaine abstinence, and high treatment 
retention rates in the active treatment arms [83].

A nationwide study of adult ADHD patients in 
Sweden treated with MPH found those with 
comorbid SUD were prescribed 40% higher 
doses 2 years into treatment than their non-SUD 
peers [140]. Individuals with diagnoses of stimu-
lant use, comorbid DUD, and AUD had a signifi-
cant increased risk of exceeding the United States 
Food and Drug Administration recommended 
maximum dose of 72 mg per day. Two years into 
treatment, 37.1% and 6.7% of ADHD+ SUD 
patients were prescribed 73–180  mg and 181–
360 mg of MPH daily, compared to 21.6% and 
1.0% of their ADHD-only counterparts, respec-
tively. Together, these findings reflect the need 
for clinical and dosing guidelines specific to 
ADHD and SUD populations.

�Psychosocial Interventions for ADHD 
and SUD

While pharmacotherapy is the foundation of 
ADHD treatment, various psychosocial treat-
ments can be implemented in combination with 
medication. Psychosocial interventions for 
ADHD include cognitive behavioral therapy 

(CBT), psychoeducation, metacognitive training, 
mindfulness training, coaching and behavioral 
modification, as well as motivational interview-
ing (MI). Psychoeducation is an important com-
ponent of any ADHD intervention, given the 
pervasive effects of symptoms in multiple areas 
of functioning and the importance of treatment 
compliance [96].

Research suggests that a combination of med-
ication and cognitive therapy is more effective 
than medication alone or medication and psycho-
education [94, 122, 132]. Several of the studies 
assessing the efficacy of medication also included 
psychosocial interventions, such as CBT target-
ing ADHD or SUD symptoms [83, 98, 129]. One 
RCT assessed the efficacy of CBT or relaxation 
with educational support in medicated adults 
with persistent ADHD [132]. Results showed that 
CBT patients responded well to treatment, their 
ADHD symptoms were reduced, and they main-
tained gains over 12 months post-treatment.

Challenges for treatment providers include 
helping patients distinguish and link the cogni-
tive, behavioral, and physiological symptoms 
associated with ADHD and those associated with 
SUD, as seen in a relapse prevention approach 
[10]. Additionally, ADHD-related impairments 
in cognitive process can affect gains made in psy-
chosocial treatments. Integrating cognitive 
enhancement interventions to ADHD+ SUD pop-
ulations can directly target executive functioning 
deficits that impede success in skills-based 
behavioral interventions, particularly for adoles-
cents [66]. Patients’ emotional responses to 
struggling with ADHD+ SUD may lead to inad-
equate coping skills and further drug use. Results 
from the first integrated CBT approach for 
ADHD+SUD adults have recently been pub-
lished, assessing the efficacy of this treatment 
compared to standard substance use treatments 
[156, 158].

Several family-based ADHD interventions for 
adolescents appear promising for treating 
ADHD+ SUD in a developmentally appropriate 
manner. The Medication Integration Protocol 
(MIP) integrates medication into behavioral 
treatment planning for adolescents with ADHD 
and is therefore a useful tool for ADHD+ SUD 
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populations [62–65]. The MIP includes ADHD 
and medication psychoeducation, reframing 
patient issues into family problems with potential 
family solutions, and medication management to 
enhance adherence. Supporting Teens’ Academic 
Needs Daily (STAND), another psychosocial 
ADHD treatment that has yet to be used with 
comorbid ASU but may be applicable in this pop-
ulation, is an 8–10-week protocol integrating 
behavioral management and academic training to 
emphasize organization skills, parenting skills, 
and family problem solving [137, 139].

�Conclusion

ADHD confers significant risk for PSUDs and 
is over-represented in SUD populations. Yet, 
ADHD+SUD individuals present diagnostic 
challenges due to shared cognitive and behav-
ioral features of both disorders. Validated 
screening instruments are useful in identifying 
probable ADHD, and should be followed by a 
thorough clinical or diagnostic interview. 
While stimulant medication is often the most 
effective treatment for ADHD, clinicians may 
be reluctant to prescribe them to individuals 
with co-occurring SUD, due to fears of non-
medical use and diversion. Published findings 
on the efficacy of stimulant, non-stimulant, and 
psychosocial interventions for ADHD+SUD 
populations underscore the need for additional 
research and potential revision of dosing 
guidelines.
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Substance Use in Older Adults

Paroma Mitra

�Introduction

The group of people born after World War Two or 
people born between 1946 and 1964 are referred 
to as the baby boomer generation. According to 
the census report, they began to turn 65 in 2011. 
By 2029 more than 20% of the population will be 
over the age of 65 [1].

The baby boomers have had a higher rate of 
substance use than previous generations and 
there is a cumulative effect seen presently [2]. 
The estimate of the number of people using sub-
stances will double from 2.8 million (average in 
2002–2006) to 5.7 million in 2020 [3].

This group is unique and has needs that need 
to be addressed. Providers and other profession-
als need to be familiar with signs and symptoms 
of substance use in older adults as well as have a 
cohesive understanding of treatment and needs of 
this population.

This chapter is further broken down into the 
four major groups of substance use most com-
mon in older adults – each category has epidemi-
ology, screening, impact on the geriatric 
population (targeting mental and physical health), 
and treatment considerations for the same.

The tail end of the chapter also speaks to spe-
cial populations in older adults including but not 
limited to the LGBTQ community, the incarcer-
ated population, etc.

�Alcohol Use

There were surveys done almost 10  years ago 
that has shown that 40% older adults drink alco-
hol [2]. The initial thought had been that sub-
stance use gradually decreases with age [5], 
however this thought is being challenged in more 
recent studies.

In fact, 9% of the older adults that drink have 
binge drinking and about 2.5% of these can meet 
the criteria for alcohol use disorder [6].

The general consensus is also that older peo-
ple may tend to minimize alcohol use and pri-
mary care physicians also do not adequately 
screen for ongoing alcohol use [7]. Some of the 
risk factors for excess alcohol use include male 
gender, being Caucasian, and higher socio-
economic class [26].

There is some scientific evidence that moder-
ate drinking (<1 drink/day) [8] may be beneficial 
to health. There are many physiologic changes 
that happen in the body – as we age decreased 
water to fat ratio and decreased metabolization 
by the liver as well as decreased excretion by the 
kidney [9]. There are many medical issues that 
arise with older age alcohol use  – prominent 
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issues consist of hemorrhagic stroke, ulcers, can-
cer of the liver and stomach, hypertension, and 
arrhythmias [10]. In fact, binge drinking can lead 
to an increased risk of falls and early cognitive 
impairment [11]. Also there are moderate to 
severe interactions with medications [12].

The National Institute on Alcohol Abuse and 
Alcoholism mandate that there are no more than 
3 drinks on any given day and no more than 7 
drinks per week [2, 4, 13].

Comorbid alcohol and affective disorders 
lead to a more complicated course of treatment 
and more symptoms of isolation and even 
increased incidence of suicidal ideation [4, 60]. 
A longitudinal study has shown that new onset 
affective and anxiety disorders may develop 
with comorbid alcohol use with people over the 
age of 50.

All personality and affective disorders were 
associated with increased chances of both alco-
hol and tobacco use disorder in older adults; 
any lifetime mood disorder was associated 
with increased chances of past-year alcohol 
use [64].

�Diagnosis

Under Diagnostic and Statistical Disorders 
Manual V, the current version of the DSM, any-
one meeting any two of the 11 criteria during 
the same 12-month period receives a diagnosis 
of substance use disorder. If one meets two of 
the criteria then they meet diagnosis for mild, 
four of the criteria they meet criteria for moder-
ate, and six or more then they meet criteria for 
severe use [14].

	(a)	 The substance is often taken in larger 
amounts or over a longer period of time than 
intended.

	(b)	 There is a persistent desire or unsuccessful 
effort to cut down or control substance use.

	(c)	 A great deal of time is spent in activities nec-
essary to obtain the substance, use it, or 
recover from its effects.

	(d)	 Craving, or a strong desire or urge to use the 
substance.

	(e)	 Recurrent substance use resulting in a failure 
to fulfill major role obligations at work, 
school, or home.

	(f)	 Continued substance use despite having per-
sistent or recurrent social or interpersonal 
problems caused or exacerbated by the 
effects of alcohol.

	(g)	 Important social, occupational, or recre-
ational activities are given up or reduced 
because of substance use.

	(h)	 Recurrent substance use in situations where 
it is physically dangerous.

	(i)	 Substance use is continued despite knowl-
edge of having a persistent or recurrent phys-
ical or psychological problem that is likely to 
have been caused or exacerbated by alcohol.

	(j)	 Tolerance as defined by either of the follow-
ing: (a) a need for markedly increased 
amounts of substance to achieve intoxication 
or desired effect, (b) a markedly diminished 
effect with continued use of the same amount 
of substance.

	(k)	 Withdrawal as manifested by either of the 
following: (a) the characteristic withdrawal 
syndrome for alcohol like headaches, trem-
ors; (b) alcohol (or a closely related sub-
stance, such as a benzodiazepine) is taken to 
relieve or avoid withdrawal symptoms.

According to DSM-5 these criteria can be mod-
ified to the older adult population – for example, 
criteria a – in older adults, cognitive impairment 
can be an impediment to monitor substance use. 
Hence alcohol may be taken for longer periods 
than intended. Criteria c refers to a long time 
required to either obtain alcohol or recover from 
effects – even small amounts may require increased 
time for recovery. Criteria g looks at role fulfill-
ment in older adults an example of the same may 
be taking care of younger grandchildren at home if 
the adult has retired from work. Criteria e looks at 
social functioning where in older adults this 
becomes more limited than usual as older adults 
may not be part of a larger workforce. Criteria j 
looks at tolerance where tolerance is significantly 
lowered in older folks. However, in terms of with-
drawal, compared to younger adults, this may be 
subtler or longer drawn out [15].
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In older adults, substance use disorder can be 
a two-tier classification. There is the at-risk pop-
ulation which takes more medication than the 
desired amount and the population that may 
misuse or older adults that do not take medication 
for the intended effect [2, 33].

�Screening

As discussed above screening in older adults for 
alcohol use is limited among primary care staff. 
Over the past decade, however, there has been 
more emphasis on addiction and the use of 
screening language has changed to be less stig-
matizing [16]. The use of words like “addict”, 
“criminal”, etc., has been highly discouraged by 
the National Drug Institute. Older adults can be 
especially sensitive given past experience of 
legality association with substance use.

There are several screening tools that may be 
used for alcohol use and the main ones are high-
lighted below.

�The CAGE

The CAGE questionnaire is possibly the most 
common tool of use in screening for alcohol 
use. The CAGE questionnaire consists of 4 
questions [17]:

•	 Have you ever felt you should Cut down on 
your drinking?

•	 Have people Annoyed you by criticizing your 
drinking?

•	 Have you ever felt bad or Guilty about your 
drinking?

•	 Have you ever had a drink first thing in the 
morning to steady your nerves or to get rid of 
a hangover (Eye opener)?

Unfortunately, the CAGE Questionnaire does 
not differentiate between lifetime use and current 
use. Also, sensitivity of the CAGE questionnaire 
is 86% and specificity is 78% [18]. The CAGE 
has been expanded to be used in Spanish as well.

�The Alcohol Use Disorders 
Identification Test (AUDIT)

The AUDIT above was developed by the WHO 
(World Health Organization) and has also been 
used in older adults [19]. In a sample of almost 
200 adults aged 65+ in primary care centers, the 
AUDIT was found to have a sensitivity of 66.7% 
and specificity of 95.3% [20]. The AUDIT-C is a 
shorter form for the AUDIT. The AUDIT-C com-
promises 10 questions around alcohol consump-
tion, amount, and frequency.

�The Michigan Alcohol Screening 
Test-Geriatric

The MAST was the first test designed for older 
people [21]. The MAST-G has 24 questions usu-
ally presented in the yes/no format with 5 or 
more positive responses indicating alcohol use 
that may meet criteria for alcohol use disorder. It 
focuses on stressors and behavioral indications 
while using alcohol [22]. The MAST-G has high 
sensitivity (95%) and specificity (78%) [23].

�Short Michigan Alcohol Screening 
Test-Geriatric [22]

	 1.	 When talking with others, do you ever under-
estimate how much you drink?

	 2.	 After a few drinks, have you sometimes not 
eaten or been able to skip a meal because you 
didn’t feel hungry?

	 3.	 Does having a few drinks help decrease your 
shakiness or tremors?

	 4.	 Does alcohol sometimes make it hard for you 
to remember parts of the day or night?

	 5.	 Do you usually take a drink to relax or calm 
your nerves?

	 6.	 Do you drink to take your mind off your 
problems?

	 7.	 Have you ever increased your drinking after 
experiencing a loss in your life?

	 8.	 Has your doctor or nurse ever said they were 
worried or concerned about your drinking?
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	 9.	 Have you ever made rules to manage your 
drinking?

	10.	 When you feel lonely, does having a drink 
help?

�The Comorbidity-Alcohol Risk 
Evaluation Tool [23, 24]

This Particular Screening tool identifies older 
adults with specific behaviors that can place them 
at risk. It is useful in older adults specially with 
sensitivity of 92% but specificity being some-
what low (51%). The geriatric age group is a par-
ticularly high risk given the use of medications as 
well.

Biological Markers: Laboratory markers like 
blood alcohol level (acetate metabolite of alcohol 
can be detected during acute intoxication). 
Chronic markers of alcohol use include gamma 
glutyl transferase levels, mean corpuscular vol-
ume, HDL level, and carbohydrate-deficient 
transferrin [36].

Emergency Room visits: There have not been 
separate studies looking at emergency room vis-
its exclusively due to alcohol use in older adults. 
However, alcohol in combination with other 
illicit substances leads to increased visits to 
emergency rooms in older adults [24].

�Treatment in the Elderly

�Non-pharmacological

	1.	 Self-help groups: Older adults may also bene-
fit from Alcoholics Anonymous and other sup-
portive community groups. One of the 
drawbacks of the same however is considering 
mobility and modes of getting to these and 
overall preponderance of younger people [25].

	2.	 Brief interventions.

An example of an intervention for at-risk 
drinking that was done at a primary care center 
was non-pharmacological. The study had been 
conducted over 3 months where at-risk drinkers 
were identified and were randomized. Half the 

participants received a booklet on alcohol use. 
The other half received personalized report, 
booklet on alcohol and aging, drinking diary, 
advice from the primary care provider, and tele-
phone counseling from a health educator at 2, 4, 
and 8 weeks [27]. The proportion of at-risk older 
adults was not reduced but the amount of drink-
ing reduced over a year.

Another example is of the BRITE project [28] 
(Brief Intervention and Treatment for Elders) 
which was conducted in the state of Florida. 
Evidence-based practices such as motivational 
interviewing techniques were applied at different 
sites be it homes, primary care settings, or old 
age facilities. Counselors were trained to do an 
intervention for 1 to 5 sessions. Some partici-
pants also received treatment for 16 sessions 
using a Cognitive Behavioral Format. Alcohol 
misuse was identified and reduced. This study 
has also treated people with other substance use 
which will be addressed later in the chapter.

Additional studies have shown basic counsel-
ing, education by a physician; using care coordi-
nators from a physician’s office can be helpful in 
reducing alcohol use [29].

�Pharmacological Treatment

To date, FDA has approved 4 medications for 
alcohol use disorder namely acamprosate, disul-
firam, oral naltrexone, and extended release 
injectable naltrexone [30, 31].

	(a)	 Acamprosate: This drug increases inhibitory 
GABA transmission and is given in doses of 
666  mg three times a day [30]. In older 
adults, special consideration must be given to 
ones with chronic renal disease. It is consid-
ered effective but there are no randomized 
controlled trials for the same.

	(b)	 Disulfiram: This drug is an aldehyde dehy-
drogenase inhibitor. The dose can range 
between 250 and 500  mg/da [30]. It is not 
recommended in older adults because of car-
diovascular side effects. It is also not 
recommended for adults with chronic liver 
disease [32].
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	(c)	 Naltrexone: The maximum is 50  mg/day 
orally or 380  mg intramuscularly every 4 
weeks [30]. Naltrexone is an opioid receptor 
antagonist. Again special caution must be 
taken for persons with chronic liver disease. 
A randomized controlled trial conducted 
among veterans older than 50 showed that 
alcohol use is reduced with persons on nal-
trexone therapy [32, 33, 40]. Also, older 
adults have been shown as more adherent to 
medications [39].

Medications like topiramate and gabapentin 
are being researched for treatment for alcohol 
use. A word of caution with the use of the medi-
cations above is the cognitive effects on older 
people [34, 35].

During detoxication from acute alcohol intox-
ication, older adults are more prone to medical 
symptoms of withdrawal like delirium tremens 
and seizures [32]. Also short-acting benzodiaze-
pines are preferred for older adults with chronic 
liver disease [30].

�Tobacco Use Disorder

Epidemiology: Tobacco is the second most used 
substance among older adults. An epidemiologic 
study looking at the lifetime prevalence showed 
that about 52% of older adults had used tobacco 
in their lifetime and in the past 12 months about 
14% had used a form of tobacco [37]. Other epi-
demiological studies show that older adults that 
smoke tend to be male and single and long-term 
smokers [38]. Tobacco use not only is a factor in 
cardiological and pulmonary diseases in all ages 
but in older adults has a negative impact on cog-
nition and is linked to dementia [41]. Smoking is 
considered especially risky in older women with 
an increased risk for osteoporosis and breast can-
cer [42]. Older adults with life mood or personal-
ity disorder have increased tobacco use and adults 
with personality disorder have past-year alcohol 
use disorder [64].

Screening: There have not been specific tools 
to screen for tobacco use in older adults. The 
alcohol, smoking, and substance involvement 

screening test (ASSIST) has been developed by 
the World Health Organization but not validated 
in older adults [43].

Treatment: Unfortunately there are limitations 
in effective treatment for older adults. There are 
small studies which show motivational interview-
ing to be effective in older adults [44]. Older 
adults in this study were seen as more engaged to 
discuss the negative effect of smoking.

Pharmacological interventions: There are 
many interventions for nicotine cessation but 
less studied in older adults. There are many 
products that are available over the counter 
including nicotine gum, lozenge, and patch. In 
older adults the lozenge is easier than the gum as 
gum may get caught in people with jaw injuries 
and temporo-mandibular dysfunction. A nicotine 
patch may be considered in persons with cogni-
tive impairment [2].

Combination NRT is considered effective in 
the general population but there is limited evi-
dence in older adults [45]. In terms of common 
drugs Bupropion (dopamine-norepinephrine 
reuptake inhibitor) is not more effective than 
NRT in older adults [46]. Varenicline is a nico-
tinic agonist that is now widely used to aid smok-
ing cessation but not studied in older adults [47].

�Illicit Drug Use

The National Survey on Drug Use in 2012 
showed the rate of substance use has almost 
doubled for persons aged 50 and older [48]. In 
2012, 19.3% of adults older than 65 reported 
any instance of substance use and 47.6% of 
adults between 60 and 64 had lifetime drug use 
[33]. Results tend to primarily show much 
higher rates of illicit drug use in ages 50–64 
than 65 plus [53].

Cannabis is the most common drug among 
illicit substances used. About 3.9% of older 
adults above 50 had past-year cannabis use from 
2008 to 2012 [49, 50]. The data from NSDUH 
also indicate that people who continue to use 
cannabis are people that have begun to use it at 
a younger age of 18. Cannabis users also to be 
male and Caucasian. 132,000 older adults used 
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marijuana and 4300 older adults used cocaine. 
All drugs act on various neurotransmitters in the 
brain and given age-related changes in the brain; 
older adults remain at high risk for adverse 
events [58]. About 90% of persons that use 
illicit drugs after the age of 50 have early onset 
of use [3, 33].

Past-year marijuana use among adults aged 
50+ years is estimated to increase from 1.0% 
in 1999–2000 to 2.9% in 2020. Use of any 
illicit drug is expected to increase from 2.2% 
to 3.1% [52].

According to the study, the baby boomer gen-
eration has a more favorable attitude toward 
legalizing cannabis. Changing attitude has also 
come with having more positive views of the 
medicinal effect of Cannabis [51].

Risk in Older Adults: Marijuana use in older 
adults can cause increased heart rate, respiratory 
rate, and increased risk of a heart attack [33].

Screening: There are no format screening 
tools for screening illicit substance use in older 
adults; however, the consensus panel of the 
treatment improvement protocol recommended 
that all older adults be screened for illicit drug 
use [54].

Emergency room visits: In a study of 3000 
plus people in an inner-city population around 
3% tested positive for an illicit substance. 
Cocaine was the most used substance, followed 
by opioid and marijuana [61].

Treatment: One study done in 2009 indicated 
that opioids/heroin, cocaine, and marijuana are 
the drugs most commonly sought in treatment 
systems. Most older adults have comorbid diag-
nosis and tend to be referred from the criminal 
justice system.

Treatment for older adults per guidelines indi-
cates that the least intensive route be taken 
including cognitive behavioral work, case man-
agement, and group therapy. 12-step programs 
may not be appropriate for all older adults. A 
non-confrontational method of improving self-
esteem may be best [54, 55]. Some guidelines 
include a supportive and holistic stance which is 
flexible to needs such as gender and cultural dif-
ferences [59].

�Prescriptions Drug Misuse

In 2012, 2.9 million people above the age of 50 
reported psychotropic prescription use [33]. 
About 1.4 million people of people above the age 
of 50 have reported misuse of drugs. The non-
medical use of prescription drugs (opioids, seda-
tives, tranquilizers, and stimulants) is projected 
to increase from 1.2% (911,000) to 2.4% (2.7 
million) in 2020 [53, 2]. In 2020, the age distribu-
tion is estimated to be 48% of people in their 50’s 
and 37% in their 60’s (Book reference-substance 
use in older adults). National studies have shown 
that 72% of persons between ages 50 and 59 
started illicit drug use around 30 [3].

Factors for prescription drug use include 
female gender, history of prior substance use, co-
occurring mental health disorder, and isolation. 
Prescriptions of psychoactive medications also 
may increase the user’s risk for nonmedical use, 
abuse, or dependence [56, 57].

Benzodiazepines are among the most pre-
scribed psychiatric medications (Grohol, 2010). 
There are several medical drawbacks to the same, 
however this continues to be widely prescribed 
[56]. Benzodiazepines are fat-soluble substances 
with longer half-lives. The pharmacokinetics (the 
way our body breaks down drugs) changes as we 
age and benzodiazepines can remain longer in 
the body of older adults given slow metaboliza-
tion. Benzodiazepines increase the risk for falls, 
fractures, and increase the risk of delirium and 
sleep disturbances [58]. Of note, past-year ben-
zodiazepine and opioid misuse is associated with 
past-year suicidal ideation in adults above 50 
[65].

Screening: Older adults often present with 
physical symptoms. However, there are common 
signs and symptoms which include but are not 
limited to frequent falls, bruises, burns, head-
aches, memory loss, poor hygiene, etc. One way 
of screening includes following the time follow 
back method, i.e., prospective monitoring, 
recording drug use, and then using a time frame 
to calculate substance use [4].

The US drug and substance use network data 
has shown consistently that there have been 
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increasing visits to the emergency room for illicit 
substance use. In adults above 55, opioid use is 
most common and followed by benzodiazepines 
[24]. Also, in another study 1 in 4 elderly patients 
had a positive toxicology screen in psychiatric 
emergency room services notably that elderly 
patients with comorbid psychiatric illness have a 
high prevalence of ongoing drug use [63].

Treatment: Treatment for illicit substance use 
in older adults continues to be conservative. More 
non-pharmacological, supportive, and brief inter-
vention therapy is usually preferred over the use 
of medications.

�Special Populations

	1.	 Lesbian, Gay, Bisexual, Transgender, Queer: 
There are approximately 1 million older 
adults that identify as LGBTQ [67]. Notably 
they are at higher risk for both substance use 
as well as affective disorders. The rate of sub-
stance use among the LGBTQ community 
tends to be higher than age-matched controls 
[68] for all adults. However, no specific stud-
ies have been conducted specifically in the 
older population.

	2.	 Homeless Older Adults: The average age of 
single adults that are now homeless is above 
50. A study conducted in Oakland California 
showed that more than two-thirds had ongo-
ing substance use that met criteria for moder-
ate to severe substance use disorder. About a 
fourth had met criteria for alcohol use disor-
der [66]. The study called for more integrated 
care for older adults with more training and 
development for geriatric training.

	3.	 Older Incarcerated Adults: There have been 
limited studies that have been conducted on 
prison inmates [62]. Overall the conclusion 
has been that older inmates are chronic sub-
stance users, however hardly a third of them 
receive treatment. The inmates also tend to 
have chronic persistent mental illness. Opioid 
and cocaine appeared to be substances of 
choice [4, 62].

	4.	 Nursing Home: There is a general consensus 
that older adults in nursing homes have sub-

stance use be it misuse or over-prescription 
[70]. Few studies have looked at the preva-
lence, however two studies have reported 29% 
to 49% of personnel have ongoing substance 
use [69]. There are few programs that work 
exclusively with older adults and substance 
use, the Jewish Home Lifecare in New York is 
the first one of its kind [71].

�Conclusion

Alcohol and other substance use continue to be 
an ongoing public health issue among older 
adults and will continue to be so for the next 
many years. Traditional thinking continues to 
tend toward the understanding of decreased sub-
stance use as adults age, however recent epide-
miological studies have continued to show use.

During routine screening in primary care 
offices, it is important to question and screen for 
ongoing substance use. Clinicians are encour-
aged to routinely screen use and understand the 
variable signs and symptoms that may be seen in 
older adults as compared to younger and middle-
aged adults.

It is important to note that most studies 
exclude adults over 65 and most randomized con-
trolled trials looking at treatment for older adults 
include adults above 50 which tend to be more 
prevalent. There continues to be more need for 
research in older adults. Factors such as physical 
comorbidities and mental health comorbidities 
need to be taken into account. There is more 
emphasis on non-pharmacological treatment that 
is supportive in nature, community-based, and 
integrated into primary care and other facilities.

Lastly, there will continue to be a significant 
number of adults who may identify with other 
sexuality, identify within a minority, may con-
tinue to be placed in long-term care or may be 
incarcerated. This chapter has not addressed 
older adults with HIV and substance use where 
there is more need for treatment. There is 
almost no data on these subtypes of population 
and epidemiological trends continue to show an 
uptrend increasing for need for research for the 
same.
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It would be remiss not to speak about the 
impact of the ongoing pandemic on both mental 
health and substance use in older adults. Social 
isolation and anxiety around contracting the dis-
ease has increased in the older adult population 
which has in turn led to more substance use [72]. 
There is ongoing research which will come to 
fruition in the next several months discussing the 
toll of COVID-19 pandemic and treatment of 
both mental illness and substance use particularly 
in the population at risk ie older adults. (book ref-
erence- Ankit Jain Kamal Kant Sahu Paroma 
Mitra 2021 Coronavirus Disease - COVID-
1910.1007/978-3-030-63761-3_42 Treatment of 
Patients with Mental Illness Amid A Global 
COVID-19 Pandemic).
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Child and Adolescent Substance 
Abuse Disorders

Jeffery J. Wilson and Michael Ferguson

�Background

Even under the most favorable of circumstances, 
adolescence (ages 12–17) remains a tumultuous 
developmental time in the life of a young adult. 
During these formative years it is expected that 
many young adults will be exposed to and experi-
ment with various recreational substances such 
as nicotine, alcohol, and illicit drugs. Data from 
the ongoing national survey conducted by the 
Substance Abuse and Mental Health Services 
Administration (SAMHSA) show that 23.9% of 
adolescents admitted to experimenting with at 
least one form of illegal drug. Experimentation 
with recreational drugs below the threshold of 
dependence can be considered a part of normal 
adolescent development as the child seeks to 
individualize and gain autonomy. Of these, only a 
relatively small percentage will go on to develop 
early onset substance use disorders. Early onset 
substance use disorders are associated with an 
increase in psychiatric comorbidity along with an 
overall worse prognosis than adult onset sub-
stance use disorders. Risk taking is a normative 
part of adolescence that is reflected in the rituals 

of many cultures, including our own. Only 20% 
are free from any risk-taking behaviors. Forty 
five percent engage in moderate to low risk 
behaviors and 35% of adolescents are involved in 
three or more risk-taking behaviors (very high or 
high risk). Ultimately, risk-taking behavior 
accounts for most of the preventable adolescent 
morbidity and mortality [10]. Examples of com-
mon morbidities and mortalities include motor 
vehicle accidents, homicide, delinquency, sui-
cide, and substance abuse.

The DSM-V defines substance use disorder 
(SUD) as a cluster of cognitive, behavioral, and 
physiological symptoms indicating that the indi-
vidual continues using the substance despite 
significant substance-related problems. 
Substance use disorder is a general term which 
is given specificity by association to one or 
more of 10 classes of drugs. These are alcohol, 
cannabis, hallucinogens (not including phency-
clidine), inhalants, opioids, sedatives, hypnot-
ics, anxiolytics, stimulants, and other/unknown 
substances. While these categories do not per-
fectly categorize all substances, they do serve to 
identify the major substances and classes of 
substances most commonly represented in abuse 
and misuse.
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�Etiology and Availability

Many adolescents will experiment with drugs 
such as nicotine, alcohol, and marijuana before 
graduating from high school. It is important to 
differentiate between substance use and abuse in 
adolescents. Legality is not further considered 
here because in the United States at the time of 
this writing it is illegal for minors (age under 18) 
to use recreational substances such as alcohol 
which are legal for adults. Differentiating 
between use and abuse is also necessary because 
occasional “use” of drugs is not strongly corre-
lated with the development of a substance use 
disorder. For example, over 80% of adolescents 
admit to trying alcohol before graduating from 
high school but fewer than 7% will go on to 
develop an alcohol use disorder (SAMHSA).

Until recently the primary means by which an 
adolescent could obtain illicit substances were 
believed to be limited to exposures in the home, the 
school, and with their peer groups. Today adoles-
cents have access to far greater numbers of people 
through social media, online video games, and 
other similar internet-based tools. It was hypothe-
sized that this massive increase in interconnectivity 
might make it easier for adolescent populations to 
obtain illicit substances. Interestingly, multiple 
investigations have failed to find statistically sig-
nificant increases in prevalence in recent decades 
that would lend support to this theory.

�Gender and Ethnic Factors

In the adult population, men have nearly twice 
the rate of substance abuse as compared to 
women, however, in adolescence the prevalence 
for both genders is equal at 6.9%. There has been 
little significant data to show that there exist any 
differences based on race or ethnicity. The cur-
rent rates of male and female substance abuse 
hospital admissions for the non-Hispanic White 
population have been 58.2% and 66.4% respec-
tively. Rates for Hispanic and non-Hispanic 
Black populations were similar.

�Familial and Environmental Factors

Genetic influences are a significant consideration 
in risk stratifying a person’s likelihood of devel-
oping a SUD.  Studies have found that family 
members of dependent persons have an eight-
fold risk of SUD and that sibling influences (10–
14 times) are even more robust than parental 
influences. Evidence is present for substance-
specific risk heritability as well. Children of alco-
holics were found to be 4–5 times more likely to 
meet the criteria for alcohol use disorder. 
Similarly elevated rates have been found in ado-
lescents whose parents suffer from cocaine and 
opioid use disorders [11, 20]. Interestingly, there 
appears to be a non-specific heritable risk pattern 
of substance abuse as an increased risk of alcohol 
and nicotine use has been found in family mem-
bers of persons with cannabis use disorder [14]. 
Similarly, an increase in the rates of nicotine and 
cannabis use has been demonstrated in family 
members of alcoholics.

There is widespread agreement that family 
factors (environmental, genetic, or both) play a 
significant role in the risk stratification for sub-
stance use disorders. The children of adults with 
substance abuse problems are at an increased 
risk for health problems, both medical and psy-
chiatric. Data show that the risk of alcohol and 
illicit drug use was doubled for children with 
parents with alcohol abuse for all drugs except 
marijuana. Conversely, children of parents with 
non-alcohol substance abuse disorders were 
more likely to also abuse non-alcoholic sub-
stances. This suggests that there may be a more 
specific modeling effect of adolescent substance 
abuse as it relates to parental examples. Beyond 
this potential for mirrored substance abuse 
behaviors, children of parents with substance 
abuse issues are most likely to be neglected 
which places them at an increased risk of abuse. 
Research also shows that a child is at an equally 
increased risk of developing a substance abuse 
disorder by bearing witness to physical and sex-
ual abuses, even if they themselves are not the 
direct victim. Witnessing violence is among the 
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most powerful individual risk factors for a child 
developing a substance use disorder. The 
National Center for Addiction and Substance 
Abuse based at Columbia University reports that 
these children face a near three-fold increase in 
physical and sexual abuse. Overall, children of 
parents with substance abuse disorders are them-
selves eight times more likely to develop a sub-
stance use disorder. The rates of substance use 
disorders in adolescents who live in group homes 
are significantly higher than in the general popu-
lation. Multiple investigations have shown that 
between 20% and 33% of these adolescents meet 
the criteria for substance use disorder and that 
over 50% admit to experimenting with illicit 
substances in the past. Lastly, in considering 
adolescents who are detained in juvenile deten-
tion facilities, the prevalence of substance use 
disorders is so high that it is the rule rather than 
the exception. It is worth noting that the prevail-
ing opinion about substance abuse in these popu-
lations does not identify these high-risk 
environments and the primary risk factor. Rather 
it is most commonly an underlying psychiatric 
condition which is responsible for the increase in 
negative behaviors. Most commonly, this is 
identified as conduct disorder.

�Comorbid Disorders

Substance use disorders occur with greater fre-
quency in adolescents with comorbid psychiatric 
conditions. Data from adolescence clinical popu-
lations in treatment centers can report comorbid 
mental illness and substance use disorders at 
rates as high as 72%. The presence of a comorbid 
mental health disorder may explain why these 
adolescents are more likely to develop chronic 
substance use disorders compared to peers who 
will experiment with recreational substances but 
who will not go on to develop a dependency. 
Attempts to self-medicate undiagnosed or poorly 
controlled psychiatric conditions can explain the 
increased risk of continued use leading to depen-
dency in this population.

�Attention-Deficit Hyperactivity 
Disorder

The current gold standard for the pharmacologic 
management of ADD/ADHD are amphetamines. 
These drugs do come with associated risks and 
side effects such as insomnia, weight loss (or fail-
ure to gain appropriately), and tachycardia. 
ADHD is known to be a risk factor for tobacco 
usage later in life, however recent years have 
seen the emergence of the sensitization/depen-
dence hypothesis. This concept emerged from 
parents of children with ADD/ADHD who feared 
that giving their children prescription amphet-
amines would put them at an increased risk for 
illegal amphetamine abuse. More specifically, the 
sensitization hypothesis suggests that the early 
exposure to therapeutic amphetamines causes a 
remodeling of the dopaminergic pathways in the 
brain which in turn leads to an increased sensitiv-
ity to these stimulants. Early research in rodent 
models did support this theory as the subjects 
showed convincing dependence and sensitivity to 
amphetamines however, these findings have not 
been observed or recreated in any human popula-
tion. Numerous studies looking into this relation-
ship have found the opposite to be true in humans. 
Longitudinal studies have found that children 
receiving early intervention for their ADD/
ADHD were less likely to develop a substance 
use disorder as compared to those forgoing 
amphetamine treatments. Public perception about 
amphetamine abuse is not unfounded. There has 
been an increase in the abuse of prescription 
amphetamines in recent years, however this 
increase is in the setting of an overall increase in 
prescription drug abuse in the United States and 
not specifically within the population of adoles-
cents with ADD/ADHD receiving amphetamine 
therapy.

�Conduct Disorder

Conduct disorder has repeatedly been identified 
as the most strongly predictive psychiatric condi-
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tion for present or future substance use disorder 
in adolescents. Conduct disorder is commonly 
comorbid with ADD/ADHD and has likely con-
tributed to the misconception that ADHD therapy 
increased the risk of substance use disorder dis-
cussed previously. Not only was the diagnosis of 
conduct disorder itself predictive of substance 
use disorder but the severity of the illness was as 
well. This can be quantified by the number of 
potential symptoms of conduct disorder as out-
lined in the DSM-V.

�Post-traumatic Stress Disorder

Attempting to correlate PTSD with substance use 
disorder in adolescents is inherently difficult 
because the symptoms of PTSD can frequently 
remain dormant until many years after adoles-
cence. Additionally, those symptoms of PTSD 
which can manifest more acutely can be con-
trolled relatively well with medications that 
belong to the same drug families as abusable or 
illicit drugs. For example, the symptoms of 
increased arousal, intrusive ideation, and avoid-
ance can be modulated by the effects of alcohol 
in the short-term. It is therefore possible for 
patients with PTSD and a secondary risk factor 
for substance use disorder to effectively self-
medicate the symptoms of PTSD using the seda-
tive properties of the alcohol. This can reduce the 
clinical symptoms of PTSD below the threshold 
of what might be perceived by the clinician. Even 
so, studies have found an association between 
PTSD and an increased risk for tobacco and illicit 
drug dependence.

�Anxiety Disorders

Of all the psychiatric conditions considered, 
the anxiety disorders were the most loosely 
associated with the development of substance 
use disorders. Experiments found rates which 
ranged from 7% to 40%, although the latter 
was an outlier with the average being approxi-
mately 16%.

�Depressive Disorders

Numerous studies have found strong associa-
tions between rates of adolescent depression 
and the substance use disorders, particularly 
alcohol use disorder. Rates of depression in 
adolescents who claimed abstinence from alco-
hol were approximately 5% while those who 
consumed alcohol regularly reported rates of 
depression at nearly 24%. Similar rates of 
depression were found in adolescents taking 
other illicit substances.

�Neurobiological Developmental 
Change

In the past two decades significant progress 
has been made in our understanding of adoles-
cent developmental neurobiology. Much of 
this progress is attributed to the development 
and increasing use of functional MRI (fMRI) 
technologies. This has advanced our under-
standing of both the normal developmental 
changes that occur throughout adolescence 
into adulthood as well as pinpointing the neu-
rological changes caused by different patholo-
gies. While use of the fMRI and other advanced 
imaging technologies developed in recent 
years has paved the way for a greater under-
standing of the brain and behavior, it is impor-
tant to remember that this technology has only 
emerged in the past two decades which places 
a hard cap on the number and duration of stud-
ies that track neurobiological changes over 
time. In the future, long-term studies like the 
Adolescent Brain Cognitive Development 
(ABCD) study hope to provide valuable infor-
mation on this issue as they track neurodevel-
opment of over 10,000 children in 21 locations. 
While studies like this will certainly help to 
advance our understanding, there will always 
be intrinsic limitations to how fast this field 
can develop due to the ethical barriers to 
experimentation in this population.

Nevertheless, we have learned much in recent 
years about the developing brain. Most notably is 
that the adolescent brain does not undergo growth 
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and maturation in all areas simultaneously. The 
central nervous system (CNS) consists of the 
brain and spinal cord which can be broken down 
into two types of neuronal tissue. The grey matter 
consists of the nerve cell bodies with their associ-
ated dendrites and synapses. Also included in the 
grey matter are the supporting glial cells and cap-
illary supply. The white matter by contrast is rep-
resented by the myelinated axonal tracts that 
connect the areas of grey matter. Imaging studies 
have shown that the ratio of these two neuronal 
tissues shifts in development from higher con-
centrations of grey and fewer myelinated tracts at 
birth. The process through which redundant grey 
matter is reduced and myelination increases as a 
part of normal development is referred to as syn-
aptic remodeling. An excellent clinical example 
of this process can be seen in the primitive 
reflexes. Low levels of CNS myelination at birth 
cause infants to have a positive Babinski reflex 
where stroking the sole of the foot causes the 
great toe to extend up, and the remaining toes to 
fan out. This reflex naturally fades in the first 
2 years of life as CNS myelination increases. It 
can re-emerge in later life as a result of numerous 
neurodegenerative conditions that cause demye-
lination. During this time of increasing myelina-
tion, specific regions of the brain are known to 
mature earlier than others. Unfortunately, it 
appears as though the asynchronous development 
of different areas of the brain predispose the ado-
lescent brain to increased risks. An in-depth 
review of all the relevant neuroanatomy would be 
beyond the scope of this text, however a basic 
understanding of several key areas is essential to 
understanding the association between the devel-
oping brain and the predisposition to increased 
risk-taking behavior. The evidence on nicotine, 
amphetamines, inhalants, MDMA, and polysub-
stance abuse is limited. The evidence examining 
the effects of amphetamines had increased stria-
tal dimensions and was found to have a correlated 
increase in novelty and risk-taking behaviors. 
Adolescent MDMA users showed decreased 
reaction times and hyperactivity of the left hip-
pocampus during working memory with verbal 
prompts.

�Developmental Consequences 
of Alcohol and Marijuana

Multiple studies have shown that the area of the 
brain most affected in development by alcohol 
abuse is the frontal lobe. This conclusion is based 
primarily on fMRI analysis, however these find-
ings can be easily conceptualized. The frontal 
lobe is one of the last areas of the brain to mature 
under normal circumstances. In the absence of a 
mature frontal lobe an adolescent would lack the 
impulse control and executive level decision-
making capacities that are facilitated by the pre-
frontal cortex. Furthermore, any area of the brain 
that develops at a slower rate will be more sus-
ceptible to external forces by virtue of the 
increased exposure potential. Conversely, the 
areas of the brain that are known to mature earlier 
(hippocampus and amygdala) are associated far 
less with alterations in adolescents who abuse 
alcohol. Alcohol is also associated with temporal 
and parietal changes but to a lesser degree.

Chronic marijuana use has long been associ-
ated with learning and memory, executive func-
tion, processing speed, and attention. Alterations 
to normal neuroanatomy follow a similar distri-
bution as does alcohol use, favoring change to the 
frontal lobe followed by the temporal and parietal 
lobes. In the case of the cannabinoids the distri-
bution of receptors in the CNS must also be con-
sidered. Areas of the brain that are more heavily 
saturated with cannabinoid receptors include the 
basal ganglia, hippocampus, cerebellum, and 
frontal cortex. Not surprisingly, this receptor pat-
tern correlates with the above symptoms observed 
in chronic marijuana use.

The anterior cingulate cortex (ACC) is a neu-
roanatomical region that has been increasingly 
examined in adolescent substance use disorders. 
With high levels of connectivity to the limbic sys-
tem and the prefrontal cortex, it has implications 
with regard to emotional regulation and executive 
function respectively. When the functional con-
nectivity of this region is disrupted, a decreased 
ability to access inhibitory control has been 
observed. This loss of inhibitory control is 
believed to contribute to ongoing patterns of sub-
stance abuse. Decreased functional connectivity 
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in the ACC has been demonstrated in adolescents 
with cannabis use disorder during longitudinal 
fMRI studies. In an 18-month longitudinal study, 
not only was a lower ACC functional connectiv-
ity at the onset associated with increased canna-
bis use over the duration, but high levels of 
reported cannabis use during the study was asso-
ciated with decreases in cognitive functioning 
and IQ testing at the conclusion.

Having now considered the regions of the 
brain most heavily impacted by marijuana and 
alcohol abuse in adolescent brains, it should not 
be surprising that these teens tend to have poorer 
cognitive functioning on tests of verbal memory, 
visuospatial functioning, psychomotor speed, 
working memory, attention, cognitive control, 
and overall IQ.

�Substances of Abuse

The adolescent population data are inconsistent 
with this overall trend as they presently favor 
marijuana as the primary substance of abuse with 
80.7% of male and 60.8% of female respondents 
identifying marijuana as their primary substance 
of abuse. Alcohol by contrast shows a 21.7% rate 
of abuse in adolescent females and 10.5% in ado-
lescent males. Data from individuals aged 
18–24 years of age show a dramatic decrease in 
marijuana use in both genders with a 33.4% 
usage rate in males and a 22.1% rate in women. 
Over time, these numbers continue to decline in 
favor of other drugs, primarily alcohol. The pro-
portions of male to female usage of other com-
monly abused drugs were more consistent with 
overall lifetime rates. Primary amphetamine/
methamphetamine use in adolescent females was 
reported at 4.2% and 1.3% in men. Primary abuse 
of prescription pain killers was also similar with 
3.1% use reported in females and 1.7% reported 
in males.

�The Gateway Drug Theory

Data show that most adolescents will begin their 
experimentation in drugs with alcohol, tobacco, 

and/or marijuana. This led to the notion of the 
gateway drug which proposed that the use of any 
of these substances places a person at an 
increased risk toward further experimentation 
with additional substances of abuse. There have 
been studies which would appear to support this 
theory, however in one review it has been found 
that these studies failed to consider other expla-
nations for increased substance use. Once a per-
son has experimented with marijuana, they are 
more likely to continue experimenting with 
additional drugs as compared to someone who 
has not. While exposure to marijuana is one pos-
sible explanation for this progression others 
must also be considered. For example, is there an 
underlying diagnosis of conduct disorder which 
would predispose them to substance abuse? 
Does the child have a positive expectation of 
drug use or another risk factor associated with 
substance abuse and addiction? While it remains 
possible that there is real merit to the gateway 
theory of drug abuse, this observation may be 
exaggerated by failing to account for adolescent 
demographics that are at an increased risk for 
substance abuse.

�Marijuana

Marijuana has long been the most abused sub-
stance in the adolescent population, surpassing 
even alcohol which predominates in the adult 
population. Its popularity can be attributed to its 
widespread availability, relatively low cost, and 
more favorably perceived risk compared to 
other drugs. Its relatively low potency allows 
the average person to use marijuana recreation-
ally with only a minority developing an addic-
tion or dependency. The notion that marijuana 
carries a lower risk of addiction when compared 
to other drugs can be falsely reassuring. While it 
is true that other drugs have higher rates of 
addiction and can cause fatal overdose or with-
drawal symptoms in excess of what is seen with 
marijuana, that does not qualify marijuana as a 
benign substance.

Understanding the relative risks of mari-
juana use necessitates an understanding of the 
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chemical composition of marijuana and 
marijuana-containing products. The primary 
psychoactive component of marijuana and mar-
ijuana-derived products is delta-9-tetrahydro-
cannabinol, commonly known as THC.  THC 
belongs to a family of compounds called can-
nabinoids, so named because they mediate their 
effects through action at cannabinoid receptors 
in the body. Two cannabinoid receptors have 
been studied in detail, CB1 and CB2. It has 
been determined that the binding of the CB1 
receptor yields the psychoactive effects desired 
by many users [2]. The potency of any mari-
juana product can therefore be evaluated based 
on its concentration of THC which has equal 
binding affinity at both CB1 and CB2 receptors. 
The tremendous variability in THC concentra-
tion across the spectrum of marijuana products 
can result in users receiving significantly 
greater concentrations of the primary psycho-
active substance than intended. Concentrated 
THC products are available as oils or waxes 
which can be smoked, vaped, or consumed as 
edibles. Products such as these have been found 
to contain THC concentrations of 95% and 
higher. Furthermore, as many of the edible mar-
ijuana products are fashioned into candies, pas-
tries, and drinks, there has been a surge in 
accidental ingestion and exposure by young 
children who consume these by mistake. The 
notion that edibles and oils are the only sources 
of concentrated doses of THC is also incorrect. 
The THC content in marijuana has been steadily 
increasing for years due to selective growing 
practices. Between the 1960 and 1980 the aver-
age THC concentration and marijuana was 
approximately 2%. Starting in the early 1990s, 
the concentration doubled to 4%. From that 
time the concentration has steadily increased so 
that the average marijuana plant seized in the 
United States had a THC concentration of 
approximately 12% [4]. Certain popular strains 
that are sold legally in marijuana dispensaries 
have had THC concentrations as high as 28%.

Understanding the consequences of mari-
juana use in adolescence is especially relevant 
now that the legality of marijuana is being 
reconsidered in the United States. The legality 

of marijuana use in the United States is a 
dynamic issue and already numerous states have 
taken steps to either legalize or decriminalize 
recreational marijuana use. Current laws differ 
significantly from state to state. Marijuana may 
be considered legal for recreational use or 
strictly for supposed medical benefit when use 
is overseen by a licensed physician. Some states 
have also chosen to simply decriminalize mari-
juana possession. In these cases marijuana pos-
session is still unlawful, however being found in 
possession of a small quantity does not result in 
criminal liability and does not result in legal 
action or potential incarceration. Critically, state 
law legalizing marijuana use in any capacity is 
currently in direct conflict with federal laws 
under which marijuana remains classified as a 
schedule 1 controlled substance. Substances in 
this classification are deemed to have no medi-
cal benefits and carry a high potential for abuse. 
The federal government does not currently pros-
ecute cases of marijuana use in states that have 
legalized or decriminalized marijuana use. 
Instead, they have taken the position that they 
will monitor the states for more concerning vio-
lations such as the involvement of criminal 
enterprises in the distribution of marijuana for 
profit. This can give providers in these states the 
flexibility to prescribe or endorse marijuana use 
for adult patients. However, the federal govern-
ment has also identified marijuana use by minors 
as a similarly concerning violation of federal 
policy. Therefore, regardless of state policy 
change related to the legalization of marijuana 
in adults, it is unlikely to become available to 
the adolescent population.

The perception of cannabis has changed as a 
result of marijuana legalization. Survey data from 
adolescents showed a 14–16% decrease in per-
ception of marijuana harmfulness after their 
states passed laws legalizing recreational use. 
This change in perception was also reflected in a 
2–4% increase in marijuana use over the same 
interval. Critically, even students in states where 
no legalization laws were passed also showed a 
4–7% decrease in perceived risk of harm. There 
is also the evolving issue of legality of marijuana 
use in the United States and if the trend of legal-
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ization continues the number of adolescents who 
use marijuana is expected to further increase.

�Nicotine – Tobacco and Vaping

The statistics on nicotine abuse in the adolescent 
population can be falsely reassuring. Thanks to 
sweeping changings in where and how tobacco 
can be advertised along with extensive public 
health campaigns educating the public about the 
consequences of smoking, adolescent cigarette 
smoking is at an historic low of 2.7%. NSDUH 
survey data show a continuous decline in the 
prevalence of adolescent cigarette use in the 
United States from 2002 to present. Monitoring 
the future survey data also reports historic lows in 
both current cigarette users and initiation of 
smoking. This provides strong evidence to sug-
gest that efforts to reduce cigarette use in adoles-
cents have been successful with over a decade of 
consistent decline in use. However, nicotine use 
in adolescents is rapidly rising as a result of vap-
ing technology which has become extremely 
popular in the United States. Monitoring the 
future included questions specific to vaping nico-
tine products starting in 2017. Since then, data 
show the following dramatic increases in vaping 
prevalence:

Grade
Prevalence increase from 
2017 to 2019

Current 
prevalence

8th 9.0% 16.5%
10th 14.9% 30.7%
12th 16.5% 35.5%

Johnston et al. [26]

MTF identifies these increasing trends in vap-
ing as among the greatest recorded in the 45 years 
that the survey has been collecting data. If these 
trends continue, it is expected that vaping will 
reverse the progress made against cigarettes in 
adolescent nicotine use.

Electronic nicotine delivery systems (ENDS) 
like e-cigarettes and vaporizers are available in 

several device configurations, however the com-
mon feature in this new technology is that a 
battery-powered heating element is used to 
vaporize a solid or liquid nicotine source which is 
then inhaled similarly to traditional cigarettes. 
The key difference, and primary selling point 
used by companies offering these devices to the 
public, is that there is no combustion reaction 
responsible for delivering the nicotine. By utiliz-
ing a vapor-based system as opposed to releasing 
nicotine by burning tobacco leaves, ENDS have a 
much lower carcinogen burden delivered to the 
lungs in each puff. This emphatically does not 
result in a safe product that allows users to 
achieve a risk-free nicotine high.

�Diagnosis and Treatment

As discussed previously, the current DSM-5 cri-
teria for substance use disorder are less likely to 
exclude adolescents as diagnostic orphans for 
failing to meet the full criteria for either sub-
stance use or abuse. The diagnosis is made clini-
cally and can be helped by certain laboratory 
tests. Confirmatory lab work however is not 
required and may be of greater clinical value dur-
ing treatment to assess for ongoing use or relapse. 
Treatment should be tailored to the individual 
and must consider variables such as the length of 
habit, severity of physiologic dependence, and 
the complex balance of risk vs protective factors 
present. Given that psychosocial stressors related 
to family, peers, and environment are often impli-
cated as precipitating factors, they are often 
involved in treatment planning. Medical manage-
ment of withdrawal and maintenance can be indi-
cated and must be considered on an individual 
basis. Treatment programs which incorporate 
multiple treatment facets tend to have greater 
success rates than monotherapies.
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�Laboratory Screening Methods

An important part of the prevention process has 
been the implementation of both voluntary and 
involuntary drug testing. Starting in the late 
1980s with a federal mandate establishing 
workplace guidelines for drug screens for gov-
ernment employees, today there are an estimated 
120 million screening tests for drugs conducted 
annually. Mandatory drug screening has evolved 
into common practice for certain demographics 
such as athletes, parolees, and pre-employment 
screenings. Random drug screens can also be 
related to employment; however, they are increas-
ingly utilized by parents to monitor their chil-
dren. While the increased availability of these 
screens allows for better surveillance of higher 
risk populations, the incorrect administration of 
these tests and/or the misinterpretation of the 
results can have serious consequences. Federal 
agencies and private employers that are subject to 
federal guidelines are required to follow the 
guidelines laid out by SAMHSA. This includes 
having trained medical personnel issue the tests 
and specimen analysis is done in federally 
approved labs/facilities. The five illicit drugs that 
are SAMHSA mandated for federal screening are 
amphetamines, THC, cocaine, opioids, and 
PCP. This corresponds to most basic drug screens 
offered at testing and medical facilities. This 
basic template can be expanded upon to include 
barbiturates, benzodiazepines, and methaqua-
lones. Specific testing is available for inhalants, 
hallucinogens, anabolic steroids, hydrocodone, 
and MDMA.  Ideally, all parties who issue any 
drug screen would be compelled to follow the 
same guidelines and standards. However, non-
federal agencies have surprising autonomy in 
testing protocols and parents using at-home tests 
conduct these tests without oversight or training. 
Today there are several biological samples cur-
rently used for drug testing. These include urine, 
breath, blood, saliva, hair, and sweat. Each of 
these testing modalities has strengths, weak-
nesses, and testing vulnerabilities which can lead 
to inaccurate results. Table 4.1 shows some of the 

more commonly tested substances and the typical 
estimates of how long they are detectable using 
currently available screening tools.

�Urine Drug Screen

The urine drug screen (UDS) is the oldest and 
most commonly used drug screen today. The ver-
satility of this test is due to the ease of adminis-
tration, relatively low cost, and the effectiveness 
of the test and detecting commonly used sub-
stances of abuse. Urine drug screens are based on 
the detection of drug metabolites that are detect-
able beyond the physiologic effects of the drugs 
themselves. This gives the UDS an advantage 

Table 4.1  Detection windows for commonly tested 
substances

Windows of detection in urine for various substances
Detection windows by drug test 
type

Substance Urine Hair
Oral 
fluid Sweat

Alcohol 10–12 h 
ETG, up 
to 48 h

N/A Up to 
24 h

N/A

Amphetamines 2–4 d Up to 
90 d

1–48 h 7–14 
d

Methamphetamine 2–5 d Up to 
90 d

1–48 h 7–14 
d

Barbiturates Up to 7 d Up to 
90 d

N/A N/A

Benzodiazepines Up to 7 d Up to 
90 d

N/A N/A

Cannabis 
(marijuana)

1–30 d Up to 
90 d

Up to 
24 h

7–14 
d

Cocaine 1–3 d Up to 
90 d

1–36 h 7–14 
d

Codeine (opiate) 2–4 d Up to 
90 d

1–36 h 7–14 
d

Morphine (opiate) 2–5 d Up to 
90 d

1–36 h 7–14 
d

Heroin (opiate) 2–3 d Up to 
90 d

1–36 h 7–14 
d

PCP 5–6 d Up to 
90 d

N/A 7–14 
d

National Center on Substance Abuse and Child Welfare/
Substance Abuse and Mental Health Services 
Administration. Drug testing practice guidelines
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over serum testing as the typical progression of 
most substances is to be present first in the serum 
and then excreted into the urine. This allows for a 
greater window of detection for urine screens 
over serum. The ability to detect metabolites 
beyond the scope of clinically observable effects 
is both a strength but can also lead to 
misinterpretation. Not all substances detectable 
on a UDS are illegal for personal use, and a posi-
tive test only indicates the presence of metabo-
lites above a certain minimal detectable threshold 
which is not an indication of degree of intoxica-
tion past or present. The most common approach 
to urine drug screens is to use either a qualitative 
one-step method where a drug metabolite is listed 
as either present within the detectable range or 
absent. Less commonly, a sample which tests 
positive for the presence of detectable metabo-
lites will have a second, gas chromatography 
mass spectrometry (GC-MS) analysis which 
serves both as a confirmatory test as well as pro-
viding a quantitative measurement of the sub-
stance [8]. The benefit of the confirmatory 
GC-MS testing over the SAMHSA-5 UDS is that 
the increased accuracy is both beneficial to clini-
cians and protective to patients against false posi-
tives. A basic UDS is highly sensitive for the 
presence of drug metabolites but offers a rela-
tively low sensitivity. Two common examples are 
Wellbutrin (Bupropion) which can cause a false 
positive for amphetamines and dextrometho-
rphan (common ingredient in cough syrups) 
which can cause a false positive for 
PCP. Practitioners also benefit from the quantita-
tive data provided by GC-MS because it allows 
them to trend concentrations in their patients, 
which can suggest whether a person has ongoing 
drug use vs residual metabolites. This is espe-
cially valuable in substances like THC which has 
high lipid solubility and can be detectable for 
weeks after use. Lastly, without the use of GS-MS 
it is not possible to differentiate between similar 
drugs belonging to the same pharmacologic 
class. Standard of care medications for comorbid 
psychiatric conditions such as ADHD need to be 
able to be differentiated from similar substances 
of abuse on screening tests. Similarly, patients 
with a history of substance use disorders who are 

now on maintenance therapies like suboxone 
(buprenorphine-naloxone) or methadone may 
require quantitative screens to ensure both com-
pliance with prescribed medications as well as 
abstinence from illicit substances.

Although generally effective overall as a 
screening tool, the UDS is particularly vulnerable 
to tampering. Broadly, methods which can be 
used to affect the outcome of a UDS can be 
divided into three categories. First, in-vivo tam-
pering involves a person ingesting another sub-
stance to influence the test result. In-vitro 
tampering involves the addition of another sub-
stance into the urine sample after it has been col-
lected. Lastly, a substitution of samples can occur 
when the individual submits a clean urine sample 
that is not their own. While each of these methods 
can be successful in confounding legitimate test 
results, there is significant variability in effective-
ness from one person to another, especially when 
it comes to in-vitro and in-vivo tampering. The 
concentration of metabolic byproducts in the 
urine is dependent on numerous variables per-
taining to time, quantity of substance ingested, 
and individual metabolism and enzyme polymor-
phisms. Close observation of the patient as they 
provide the sample is the most effective way to 
reduce results tampering. Unfortunately, this is 
something many providers find difficult as it by 
design, violates a person’s privacy and challenges 
the provider’s own perception on what is socially 
normative and appropriate. There have been 
developments in chemical and technical deter-
rents to sample tampering, however currently 
direct observation of sample production offers 
the greatest protection against tampering.

�Serum Analysis

Testing a patient’s blood for the presence of drugs 
is a practice most commonly encountered in a 
hospital environment. Diagnostically it differs 
from the UDS in that instead of testing for drug 
metabolites excreted by the body, serum sam-
pling looks for active components present in the 
bloodstream. The advantage of a serum sample is 
that it provides a snapshot at the real-time content 
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of a person’s blood. This form of testing is most 
valuable in an emergency room setting where a 
person can present acutely intoxicated and a UDS 
is not feasible either because the patient is unwill-
ing/unable to produce a urine sample, or because 
the body has had insufficient time to metabolize 
detectable quantities of the drug. In an outpatient 
scenario however, serum testing has the potential 
to lose significant value. Unless the patient has 
actively used drugs in the hours leading up to a 
serum drug screening, it is more likely that they 
will have metabolized the active drugs into meta-
bolic byproducts by the time they are tested, 
yielding falsely negative results.

The technical requirements of blood tests are 
prohibitive to routine outpatient or home use. 
Blood samples can only be safely drawn by 
trained medical personnel such as a phleboto-
mist, and even trained personnel can have diffi-
culty obtaining IV access from chronic IV drug 
users due to poor venous access. Once collected, 
blood samples require laboratory analysis. Most 
hospitals will have in-house labs capable of run-
ning these tests, but smaller clinics will need to 
send the samples out for analysis which creates a 
delay providing clinicians with information 
needed to guide further treatment planning.

�Drug Screening Using Hair, Saliva, 
and Sweat

Screening for drugs of abuse using saliva, hair, 
and sweat samples is used far less commonly 
than urine and blood testing, largely due to cost 
and lack of access to labs to perform the analysis. 
While these methods are utilized less by current 
providers, there are some noteworthy advantages 
to using these samples which may result in an 
increased prevalence in the future.

Saliva testing offers several advantages over 
blood and urine testing due to the completely 
non-invasive nature of collecting a saliva swab. 
The process is pain free and causes no issues with 
invasion of privacy during collection. 
Additionally, this technology allows for analysis 
at the point of care. An additional advantage of 
salivary analysis over a UDS is that it is resistant 

to tampering and interference. It has been shown 
that rinses/mouthwashes do not confound results 
so long as they are not used within 30 minutes of 
sample collection [3]. Another promising option 
that has become available recently is a sweat 
sampling patch which is applied to the skin for up 
to a week before being sent for analysis. This test 
can detect drug metabolites for substances taken 
shortly before and during when the patch is worn. 
The patch design is also intended to reduce tam-
pering by showing device puckering or deformity 
if it is removed and reapplied prior to completion. 
Limitations to sweat analysis are cost, absence of 
point-of-care analysis, and at this time the patch 
can only detect SAMHSA-5 substances.

Analysis of hair follicles can provide a practi-
tioner with the longest period of detection of 
samples. While it may take over a week for sub-
stances to be detectable by follicle analysis, they 
can remain identifiable for 3 months [1]. There 
are numerous limitations to using hair follicles to 
test for substance use. The obvious shortcoming 
based on the detection window is that follicle 
analysis cannot be used to detect substance use 
within the first week after use. Other limitations 
of this technology relate to how the information 
about a person’s drug use is obtained. In short, 
substances taken into the body are eventually 
deposited in the core of the hair follicles. 
However, there are multiple factors which can 
affect this process including how much a person 
sweats and the ethnicity of the patient. People 
with darker hair due to increased melanin can 
have potentially higher detectable concentrations 
of substances during follicular analysis. A person 
can also alter the chemistry of the hair by using 
any number of common coloring and cleaning 
products that are commercially available. This 
method of testing is particularly vulnerable to 
tampering and interference. Because substances 
are deposited as the hair grows, the most recent 
drug use will be detected in the portion of the fol-
licle shaft closest to the body. It is a simple task 
to cut the hair close to the body prior to providing 
a sample, and in this way conceal any subacute 
drug use that would have been detected. While 
sampling can be done on any hair taken from the 
body, removing body hair does not provide a 
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meaningful deterrent to a determined patient 
[22]. There also exists a significant practical limi-
tation with hair follicle testing in that laboratory 
testing is the only means of analysis with no 
point of care options currently available.

�Evidence-Based Treatments 
for Adolescent Substance Use

Evidence-based psychosocial interventions for 
adolescents have only recently become a viable 
treatment option. This is not to say that non-
pharmacologic treatment options for adolescents 
were historically unavailable, but rather they met 
with mixed success [6]. The realization that there 
were inadequate substance use treatment pro-
grams for adolescents in this country fueled a 
wave of research and development into effective 
adolescent treatment programs. A recent meta-

analysis of this new generation of treatment 
options has identified motivational enhance-
ment/motivational interviewing, brief interven-
tions, cognitive behavioral therapy, and 
family-based treatments all as effective methods 
to treating substance use disorders in adolescent 
populations [24].

The first step in selecting an appropriate treat-
ment plan for substance use disorder in an ado-
lescent is to assess the level of care that is 
necessary. This will depend on individual factors 
relating not only to the physiologic level of addic-
tion and risk of complicated withdrawal, but also 
the level of readiness to facilitate change by both 
the adolescent and their family. To aid in this 
decision-making, the American Society of 
Addiction Medicine (ASAM) has outlined six 
dimensions to consider when the need for and 
intensity of adolescent substance use treatment.

American Society of Addiction Medicine: the six dimensions of multidimensional assessment

Level Description Content
Dimension 1 Acute intoxication/risk for withdrawal Examines past and present experiences with substance use 

and withdrawal
Dimension 2 Biomedical conditions and 

complications
Examining past medical history and current physical status

Dimension 3 Emotional, behavioral, or cognitive 
conditions/complications

Examining thoughts, emotions, and any mental health 
issues

Dimension 4 Readiness to change Examining the current level of readiness to change
Dimension 5 Relapse, continued use, continued 

problem potential
Examining any history of relapse or continued use/ongoing 
problems

Dimension 6 Recovery/living environment Examining factors related to living situation, personal 
contacts, and environmental risk factors

�Psychosocial Interventions

In 1997, the Center for Substance Abuse 
Treatment formed the cannabis youth treatment 
(CYT) program with the intention of funding 
research to study existing adolescent substance 
use treatment programs to find effective, short-
term outpatient treatment programs for adoles-
cents who struggled with cannabis use. Those 
selected to be included in the study were chosen 
based on expert opinion that they were based on 
best practices, previously demonstrated effec-

tiveness, and widespread applicability based on 
generalizability and financial considerations. 
Motivational Enhancement Therapy/Cognitive 
Behavioral Therapy, Family Support Network, 
Adolescent Community Reinforcement 
Approach (ACRA), and Multidimensional fam-
ily therapy. The CYT study ultimately found that 
these programs were all effective in treating ado-
lescent cannabis use disorders over 90  days or 
less, and only ranked the programs based on 
cost. Cost was determined primarily by the num-
ber of treatment sessions required by each pro-

J. J. Wilson and M. Ferguson



61

gram. While this research was commissioned in 
the name of advancing treatment methods for 
adolescent cannabis use disorder, the programs 
have become more broadly applied to helping 
overcome other substances of abuse in the ado-
lescent population.

�Motivational Interviewing
Motivational interviewing is a form of goal-
directed therapy that is based on the adolescent 
resolving ambivalence toward their decision-
making. This is accomplished by building moti-
vation and empowering the adolescent to remain 
committed to their goals [17]. Many techniques 
central to the effectiveness of motivational inter-
viewing share a commonality with other thera-
peutic techniques. They include features such as 
judgement-free treatment environment, express-
ing empathy toward the adolescent, and demon-
strating acceptance. Motivational interviewing 
also places the adolescent the therapist on an 
equal level and does not advance based on the 
notion that the therapist is teaching or guiding the 
healing. This form of leading or instructing is 
believed to increase resistance in the adolescent 
population and ultimately this can be damaging 
the therapeutic alliance [18]. The role of the ther-
apist with motivational interviewing is to draw 
out the adolescent’s internal motivations for 
change.

Brief interventions as the name suggests are 
shorter in duration and less extensive than the 
average treatment programs for substance use 
disorder. Shorter duration therapies such as moti-
vational enhancement therapy may not be as 
effective in addressing long-term substance use 
disorder, but they have been shown to be effective 
in shorter term addictions which are more com-
mon in adolescents [7]. That is because the goal 
of the brief intervention therapy is to address and 
enhance the adolescent’s current motivation to 
change [23]. A motivational enhancement 
approach employs a harm reduction approach to 
substance use as opposed to an abstinence or 
zero-tolerance method. Motivational enhance-
ment therapy is based on assisting and guiding 

the adolescent through the stages of change. 
There are six stages of change that occur in psy-
chotherapy [12] (Table 4.2).

Motivational enhancement builds upon this 
model by first determining where the adolescent 
is with regard to their problem and assisting them 
in progressing toward successful maintenance 
and remission. The most critical stages for a ther-
apist utilizing motivational enhancement are con-
templation and determination. First, the patient is 
guided to consider the ramifications of their sub-
stance use. They must consciously consider how 
their substance use is affecting their lives and 
how this poses a problem for their success and 
stability going forward [16]. The small invest-
ment of time for modest return on improved out-
comes makes the brief intervention a versatile 
treatment tool and may be especially valuable for 
situations where time with the patient may be 
limited, such as in emergency rooms, juvenile 
correction centers, and with primary care 
providers.

�Cognitive Behavioral Therapy
Cognitive behavioral therapy (CBT) is based on 
the principle that substance use disorders and 
similar behaviors are learned behaviors that 

Table 4.2  The six stages of change

Precontemplation The individual is not at a point 
where they are considering making 
any change in their behavior, 
regardless of consequence

Contemplation The individual is aware of the 
problem and has begun to consider 
making a change. During this time, 
they may reflect on the feasibility 
and cost of making this change

Determination The individual has decided to act 
and make the change

Action The individual has actually taken 
concrete steps to address the 
problem. Normally this phase can 
last from 3 to 6 months

Maintenance The individual has successfully 
taken action and addressed the 
original problem

Relapse This occurs if the efforts of the 
individual fail in which case the 
cycle starts again
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originate and persist in the setting of environ-
mental stressors [25]. This concept can be 
traced back to the idea of classically condi-
tioned behavioral responses where craving con-
trol can be induced with an external stimulus. 
This thinking has fostered treatment models 
that emphasize identifying and avoiding trig-
gering environments and stressors to combat 
substance use disorders. Once the triggers have 
been identified, treatment focuses on recruiting 
strategies for avoidance such as rewarding 
competing behaviors, promoting self-control, 
and developing coping skills. Behavioral modi-
fication can also focus on identifying the per-
ceived benefits of substance use. Acutely, 
intoxication can be effective for acute stress 
reduction, social enhancement, and regulation 
of mood states. Identifying the individual’s spe-
cific motivations for ongoing substance use, 
apart from physiologic dependence, can pro-
vide treatment targets for ongoing therapy. 
There is no all-inclusive model for cognitive 
behavioral therapy and there are numerous psy-
chiatric conditions beyond substance use which 
respond well to CBT. Most often, CBT for sub-
stance use disorders will include aspects of 
self-monitoring, avoidance of triggering stim-
uli, altering reinforcement, and development of 
coping skills [25].

�Multidimensional Family Therapy
Multidimensional family therapy (MFT) is a 
form of family-based therapy that recognizes 
that adolescent substance use is complex and 
multifactorial in etiology, owing to individual, 
social, familial, and environmental factors. The 
use of this structured familial therapeutic 
method is derived from earlier work involving 
the adult heroin use population. The adaption 
to adolescent substance use treatment comes 
from recognizing that advances in understand-
ing of developmental psychology and psycho-
pathology can be utilized in treatment planning. 
The goal for treatment is to incorporate normal 
developmental processes into the adolescent’s 
life. This treatment program is divided into 
phases.

Phase 1: This begins with the therapist devel-
oping relationships with the adolescent and the 
members of the treatment network. This includes 
not only the parents or caregivers but also the 
other family members and other care providers in 
the environment like teachers, coaches, etc. In the 
second phase, the therapist makes a global assess-
ment of risk from each area of the adolescent’s 
life and determine the level of involvement/will-
ingness to change of the providers in each area. 
This first phase is considered complete when a 
clear outline of mutually acceptable goals is out-
lined and accompanied by a strong commitment 
to restoring function to the parent-adolescent 
relationship.

Phase 2: Treatment begins to target the 
goals outlined in phase 1. Individual sessions 
with the adolescent work on behavior modifi-
cation, skill-set development, coping skills, 
and identifying those factors which separate 
them from achieving normal psychosocial 
development. Skill-set development is highly 
customizable and commonly involves skills 
like learning to avoid high-risk peers and 
places but can also include vocational training 
and working to earn a GED. During individual 
sessions with the parent the therapist focuses 
on improving the wellbeing of the parent and 
improving parenting style. This includes 
addressing any existing stressors the parents 
have beyond their child in addition to improv-
ing parenting technique. Parents come to 
understand the difference between controlling 
vs influencing their child and learn to recon-
cile that not everything they see in their chil-
dren can or should be fixed by them. The 
biggest transition in this phase of therapy is 
that of the role of the therapist from more pas-
sive assessment and information gathering to 
active intervention.

�Adolescent Community Reinforcement 
Approach (ACRA)
The Adolescent Community Reinforcement 
Approach (A-CRA) method functions by sub-
stituting positive influences into the family, 
social, and education environments of the ado-
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lescent to help them achieve and maintain 
sobriety. The structure of the therapy involves 
10 sessions of individual therapy with the ado-
lescent, 4 sessions of group therapy with the 
caregiver circle of which two must include the 
entire family. Case management services are 
also provided over the treatment duration to a 
limited extent. With adolescent substance use, 
peer and environmental factors are believed to 
play a significant role in continued use, there-
fore ACRA therapy functions on an operant 
conditioning model with supporting skills ther-
apy to teach adolescents how to cope with 
stress without turning to substance use. The 
therapist helps the adolescent to realize that 
substance use is in direct conflict with their 
long-term goals such as personal success and 
parental approval. As the therapist builds this 
realization in the adolescent, they are advocat-
ing for their patient by recruiting positive fac-
tors in the schools, jobs, community programs, 
etc. During family and caregiver treatment ses-
sions, the therapist works to educate the family 
on parenting strategies and practices that are 
more likely to support the adolescent than they 
are to cause relapse.

Treatment sessions are structured around 
three techniques which are continuously 
updated throughout the treatment course. It 
begins by analyzing the causes which lead to 
substance abuse. This includes both internal 
factors that are revealed through ongoing ther-
apy as well as any external factors which 
placed that at increased risk for use. The ado-
lescent will also regularly quantify their level 
of happiness using a 14-point assessment tool. 
This allows for both the longitudinal tracking 
of progress over treatment as well as using the 
specific content to identify specific areas for 
improvement during therapy. These first two 
steps are combined to form the third tenet of 
ACRA, the treatment plan. Identifying the 
risks and consequences of their behaviors, 
coming up with a plan to overcome them, and 
tracking overall life satisfaction in real time 
allows for a dynamic treatment plan tailored to 
that adolescent’s individual.

�Pharmacotherapy

The opioid epidemic in the United States claimed 
over 700,000 lives by overdose between 1999 
and 2017 (www.cdc.gov). In 2017 SAHMSA 
estimates that 214,000 adolescents were misus-
ing opiates while only 2000 were using heroin. 
Finding an effective means of helping people 
overcome opioid addiction has appropriately 
become a priority for the medical community. 
Although withdrawal from opiates is not associ-
ated with significant mortality it is extremely 
unpleasant and without medical assistance opioid 
addiction has one of the highest rates of relapse 
[13]. Placing patients on agonist therapies to con-
trol cravings without delivering the potent high 
of illicit opiate use has been effective in long-
term remission for many people with opiate use 
disorder. Currently, agonist therapies may be 
broadly grouped into methadone and 
buprenorphine-based treatment programs. 
Methadone is a weak opiate agonist, has been 
approved for use in opioid withdrawal since 
1972. Buprenorphine is a partial agonist at opioid 
receptors and is available both as a monotherapy 
and a combination (buprenorphine-naloxone), 
sold under the brand name Suboxone. Suboxone 
contains both buprenorphine and as a protection 
against abuse, naltrexone which is an opiate 
antagonist to protect against abuse/misuse.

While both methadone and buprenorphine 
have been shown to improve rates of remission in 
opiate use disorder, buprenorphine offers several 
advantages over methadone treatment. Rigid fed-
eral regulations require that methadone therapy 
be conducted in highly regulated programs and 
facilities [15]. A new methadone patient will be 
required to return to such a clinic daily to receive 
their methadone treatment. This can be a logisti-
cal challenge for patients with childcare needs, 
limited transportation, and conflicting work 
schedules. Over time, patients can graduate to 
higher levels of trust and may be given metha-
done prescriptions on a weekly to monthly basis. 
Buprenorphine also requires additional certifica-
tion and training on the part of the provider how-
ever after that, it can be dispensed from that 
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doctor’s office or clinic. While the data are 
unequivocal that agonist therapies reduce rates of 
relapse and decrease comorbid illness and crime, 
there are multiple barriers to using these thera-
pies in the adolescent population ([19]; Institute 
of Medicine (US) Committee on Federal 
Regulation of Methadone Treatment, [9]). 
Practitioners must contend with issues of ability 
to consent to treatment, confidentiality, and 
assuming the responsibility of supervising main-
tenance therapy. FDA regulations of agonist ther-
apy in adolescents require either two previous 
failed attempts at a medication taper or short-
term rehabilitation stay in order to prescribe 
methadone [5] whereas the use of buprenorphine 
has no such requirement, provided that the ado-
lescent is at least 16 years of age [21]. There are 
currently no FDA-approved pharmacologic treat-
ments for adolescent substance use disorder 
under the age of 16, largely due to the paucity of 
empiric data available on treatment outcomes in 
this population.

References

	 1.	Boumba V, Ziavrou K, Vougiouklakis T. Hair as a bio-
logical indicator of drug use, drug abuse or chronic 
exposure to environmental toxicants. Int J Toxicol. 
2006;25:143–63.

	 2.	Cooper ZD, Haney M.  Actions of delta-9-
tetrahydrocannabinol in cannabis: relation to use, 
abuse, dependence. Int Rev Psychiatry (Abingdon, 
England). 2009;21(2):104–12. https://doi.
org/10.1080/09540260902782752.

	 3.	Dams R, Choo RE, Lambert WE, et al. Oral fluid as an 
alternative matrix to monitor opiate and cocaine use 
in substance-abuse treatment patients. Drug Alcohol 
Depend. 2007;87:258–67.

	 4.	ElSohly MA, Mehmedic Z, Foster S, Gon C, 
Chandra S, Church JC. Changes in Cannabis potency 
over the last 2 decades (1995–2014): analysis of 
current data in the United States. Biol Psychiatry. 
2016;79(7):613–9. https://doi.org/10.1016/j.
biopsych.2016.01.004.

	 5.	Galanter M, Kleber HD.  Textbook of substance 
abuse treatment. 4th ed. Washington, D.C.: American 
Psychiatric Publishing, Inc.; 2008.

	 6.	Grella, C. (2006). The drug abuse treatment outcomes 
studies: outcomes with adolescent substance abusers. 
Adolesc Subst Abuse Res Clin Adv, 189 384–392.

	 7.	GROUP, P. M. R. Matching patients with alcohol dis-
orders to treatments: clinical implications from proj-
ect MATCH. J Ment Health. 1998;7(6):589–602.

	 8.	Hadland SE, Levy S.  Objective testing: urine and 
other drug tests. Child Adolesc Psychiatr Clin N Am. 
2016;25(3):549–65.

	 9.	 Institute of Medicine (US) Committee on Federal 
Regulation of Methadone Treatment; Rettig RA, 
Yarmolinsky A, editors. Federal regulation of metha-
done treatment. Washington, D.C.: National Academies 
Press (US); 1995. Executive Summary. Available from: 
https://www.ncbi.nlm.nih.gov/books/NBK232111/.

	10.	Jessor R, editor. New perspectives on adolescent risk 
behavior. Cambridge: Cambridge University Press; 
1998.

	11.	Luthar SS, Merikangas KR, Rounsaville BJ. Parental 
psychopathology and disorders in offspring: a study 
of relatives of drug abusers. J Nerv Mental Dis. 
1993;181:351.

	12.	McConnaughy EA, Prochaska JO, Velicer WF. Stages 
of change in psychotherapy: measurement and 
sample profiles. Psychotherapy Theory Res Pract. 
1983;20(3):368.

	13.	Meltzer B, Masry A.  The pharmacotherapy of 
adolescent opioid dependence. Child Adolesc 
Psychopharmacol News. 2010;15(2):1–7.

	14.	Merikangas KR, Stolar M, Stevens DE, Goulet J, 
Preisig MA, Fenton B, et  al. Familial transmission 
of substance use disorders. Arch Gen Psychiatry. 
1998;55(11):973–9.

	15.	Methadone. Retrieved February 02, 2020, from 
https://www.samhsa.gov/medication-assisted-treat-
ment/treatment/methadone. 2020, January 16.

	16.	Miller WR.  Motivational enhancement therapy 
with drug abusers. Albuquerque: University of New 
Mexico Press; 1995.

	17.	Miller WR, Moyers TB.  Eight stages in learn-
ing motivational interviewing. J Teach Addict. 
2006;5(1):3–17.

	18.	Miller WR, Rollnick S.  Motivational interviewing: 
preparing people for change. 2nd ed. New York: The 
Guilford Press; 2002.

	19.	National Institute on Drug Abuse. Treatment 
approaches for drug addiction. NIDA InfoFacts, 
September 1–5. 2009.

	20.	Rounsaville BJ, Kosten TR, Weissman MM, Prusoff 
B, Pauls D, Anton SF, Merikangas K. Psychiatric dis-
orders in relatives of probands with opiate addiction. 
Arch Gen Psychiatry. 1991;48(1):33–42.

	21.	Squeglia LM, Fadus MC, McClure EA, Tomko 
RL, Gray KM.  Pharmacological treatment of 
youth substance use disorders. J Child Adolesc 
Psychopharmacol. 2019;29(7):559–72.

	22.	Substance Abuse and Mental Health Services 
Administration. Clinical drug testing in primary care. 
Technical assistance publication (TAP) 32. Rockville 
(MD): Substance Abuse and Mental Health Services 
Administration; 2012. HHS publication No. (SMA) 
12–4668.

J. J. Wilson and M. Ferguson

https://doi.org/10.1080/09540260902782752
https://doi.org/10.1080/09540260902782752
https://doi.org/10.1016/j.biopsych.2016.01.004
https://doi.org/10.1016/j.biopsych.2016.01.004
https://www.ncbi.nlm.nih.gov/books/NBK232111/
https://www.samhsa.gov/medication-assisted-treatment/treatment/methadone
https://www.samhsa.gov/medication-assisted-treatment/treatment/methadone


65

	23.	Tevyaw TOL, Monti PM. Motivational enhancement 
and other brief interventions for adolescent substance 
abuse: foundations, applications and evaluations. 
Addiction. 2004;99:63–75.

	24.	Tripodi SJ, Bender K, Litschge C, Vaughn 
MG.  Interventions for reducing adolescent alcohol 
abuse: a meta-analytic review. Arch Pediatr Adolesc 
Med. 2010;164(1):85–91.

	25.	Waldron HB, Kaminer Y. On the learning curve: the 
emerging evidence supporting cognitive–behavioral 
therapies for adolescent substance abuse. Addiction. 
2004;99:93–105.

	26.	Johnston LD, O’Malley PM, Bachman JG. Monitoring 
the future: national results on adolescent drug use: 
overview of key findings. Focus. 2003;1(2):213–34.

4  Child and Adolescent Substance Abuse Disorders



Part II

Nonsubstance Addictions



69© Springer Nature Switzerland AG 2022 
E. Akerele (ed.), Substance and Non-Substance Related Addictions, 
https://doi.org/10.1007/978-3-030-84834-7_5

Compulsive Sexual Behavior

Samantha Swetter, Ralph Fader, Tiffany Christian, 
and Brentt Swetter

�Introduction

For over a century authors have endeavored to 
categorize sexual behaviors and drives deemed 
to be in excess of the norm. The terms nympho-
mania for females [1] and Don Juanism [2] or 
satyriasis [3] for males have been used to 
describe a pattern of maladaptive and excessive 
sexual acts which include intercourse, masturba-
tion, and pornography consumption. In more 
recent years, the phenomenon of out of control 
sexual behavior is variably described as hyper-
sexual disorder, sexual impulsivity, sex addic-
tion, compulsive sexual behavior, and 
dysregulated sexual behavior [4], often depend-
ing on the disease etiology to which the author 
subscribes. The term “psychosexual disorder not 
otherwise specified” was introduced in the third 
edition of the Diagnostic and Statistical Manual 

of Mental Illnesses (DSM-III) and defined as 
“distress about a pattern of repeated sexual con-
quests with a succession of individuals who exist 
only as things to be used” [5]. DSM-III-R was 
the first to introduce the concept of a “sexual 
addiction” [6]; however, the addiction phrasing 
was removed from subsequent editions due to 
lack of evidence and consensus supporting the 
addiction model and was instead replaced with 
the original DSM-III phrasing [7]. A diagnosis 
of hypersexual disorder was considered for 
DSM-5 [8], and the International Classification 
of Diseases 11th Revision (ICD-11) recently 
included a diagnosis of compulsive sexual 
behavior disorder (CSBD) [9].

Disinhibition of sexual behavior is observed 
across a number of medical and psychiatric con-
ditions. Neurologic conditions include those in 
which normal inhibitory controls are impaired 
such as in frontal lobe lesions, dementia, and 
traumatic brain injury [10]. This behavior has 
also been associated with temporal lobe epilepsy 
[4] and as a side effect of antiparkinsonian agents 
[11]. Hypersexuality may also be found in the 
diagnostic criteria for bipolar mania as well [12]. 
Whether excessive sexual behaviors exist as an 
entity independent of trait impulsivity or deficits 
in affect regulation is an ongoing topic of discus-
sion in the literature [13].

A need for avoiding pathologizing normal 
variant sexual behaviors in the name of sociocul-
tural mores has also been discussed [8]. 
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Categorizations of anomalous sexual behavior 
that rely on frequency of intercourse must be 
conscientious of misidentifying normal varia-
tions in behavior as pathological. Notably, a 
Swedish study on compulsive sexual behavior 
found that high-frequency sexual activity with a 
stable partner was associated with indicators of 
better psychological functioning whereas high-
frequency solo or impersonal sexual behaviors 
correlated with measures of life dissatisfaction 
and negative health indicators [14]. Conversely, 
definitions that rely on perceived distress may 
identify individuals who incorrectly assume that 
their behavior or thoughts are in excess of norms. 
For example, individuals who endorsed higher 
levels of religiosity and moral disapproval of por-
nography were more likely to perceive addiction 
to internet pornography regardless of the actual 
degree of use [15].

The addiction model is one of the more popu-
lar conceptual frameworks used to consider dys-
regulated sexual behavior [16]. Central to this 
framework is the notion that, similar to illicit sub-
stances, sex derives pleasure, and problematic 
sexual behavior must therefore be mediated by an 
addictive process that involves recurrent failure 
to control sexual behavior despite harmful conse-
quences [17]. Whether tolerance and withdrawal 
are experienced in sex addiction is a topic of 
debate, although some hypothesize that negative 
affective states when decreasing sexual behaviors 
may reflect withdrawal [18]. Some of the neuro-
biological pathways associated with addiction 
have been demonstrated to play a role in hyper-
sexual behaviors [19].

As an alternative hypothesis, some argue that 
hypersexual behavior may become habitual 
through its ability to take away negative affective 
states such as depression, anxiety, and shame, 
thus making it more similar to a compulsion than 
an addiction [4]. Others consider impulse dys-
regulation, rather than desire or negative rein-
forcement, as a possible mechanism for excessive 
sexual behavior, positing that individuals have an 
inability to resist sexual drives even if they are 
harmful [20]. Models implicating adult attach-
ment styles [21] and executive function have also 
been described [22]. Hypersexual disorder (HD) 

is a neutral term that does not prescribe to an 
underlying pathophysiology.

For the purposes of this chapter we will pri-
marily use the term compulsive sexual behavior 
(CSB), although readers should keep in mind the 
complexity of this diagnosis and the possible het-
erogeneity of pathology. For a thorough review 
on the subject refer to Walton et  al. [4], 
Montgomery-Graham [16], Kingston and 
Firestone [23], or Kraus et al. [24]. CSB in this 
chapter will be used to refer to persistent difficul-
ties in controlling sexual thoughts, urges, and 
behaviors which cause distress or impairment of 
function. It is essential to note that this label dis-
tinguishes non-paraphilic behaviors from the 
paraphilic conditions listed in the DSM-5, 
although the conditions can exist comorbidly. 
Paraphilic behaviors are distinguished from non-
paraphilic behaviors in that the former are con-
sidered to be “socially deviant” and the latter are 
not [25]. Paraphilic disorders include voyeuristic 
disorder, exhibitionistic disorder, frotteuristic 
disorder, sexual sadism, sexual masochism, 
pedophilic disorder, fetishistic disorder, and 
transvestic disorder [12]. Non-paraphilic behav-
ior is conventional sexual behavior, although 
taken to the extremes in the context of 
CSB.  Behaviors may include masturbation, use 
of sexual accessories such as drugs or objects, 
pornography use, promiscuity, telephone sex 
[26], or cybersex [27].

�Epidemiology

Epidemiological data for compulsive sexual 
behavior is limited worldwide, with most of the 
data coming from the United States and Europe. 
While it was recently incorporated into the ICD-
11, it is not a formal diagnosis in the DSM-5 and 
there is no consensus on screening measures or 
diagnostic criteria, although many have been pro-
posed [7, 28, 29]. This lack of consensus com-
bined with the stigmatization of perceived 
aberrant sexual behavior [30] and poor societal 
awareness [31] make acquiring epidemiological 
data difficult. Furthermore, the stigma associated 
with people seeking treatment likely leads to a 
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higher severity of illness at the time of presenta-
tion and could skew study results [32]. In this 
section, we provide a brief overview of proposed 
screening measures and diagnostic criteria. We 
will then use this framework to describe the epi-
demiology of the disorder around the world.

�Evolution of Epidemiological 
Characterization

In an early description of male sexual behav-
ior, Kinsey and colleagues found that 7.6% of 
males up to age 30 had over seven total orgasms 
from any outlet (TSOs) per week for more than 
5 years [33]. Further studies have found any-
where from 1% to 5% of males have over seven 
TSOs [34, 35]. These as well as other studies 
led Kafka to suggest that ≥7 TSOs for six con-
secutive months should define hypersexual 
behavior in males [36]. This definition, nota-
bly, does not have any criteria regarding 
impairment or distress, and there has been dis-
cussion about this definition pathologizing 
high-frequency sexual behavior [33]. Others 
have focused definitional taxonomy on the 
associated distress or impairment rather than 
the frequency of orgasms [37]. Although as 
discussed above, there should be a balance 
between the two so as not to conflate subcul-
tural norms with pathology.

�Hypersexual Disorder in the DSM-5
To fully categorize the disorder for further study, 
Kafka proposed criteria for the inclusion of 
“Hypersexual Disorder” in the DSM-5 [7]. These 
criteria are in Table 5.1. While not accepted into 
the DSM-5 due to lack of research and concern 
for false positives [38], they have been field 
tested with good preliminary evidence of their 
validity [39], and the American Psychiatric 
Association has developed a screening tool – the 
Hypersexual Disorder Screening Inventory 
(HDSI) – for screening of this proposed disorder 
in line with these criteria [40]. The HDSI per-
tains to behavior over the last 6 months and 
includes five statements asking if the participant 
has had the symptoms listed in proposed crite-

rion A of hypersexual disorder and two state-
ments addressing distress and impairment 
(proposed criterion B) [29, 41]. The responses 
available are “never true,” “rarely true,” “some-
times true,” “often true,” and “almost always 
true” [29, 41]. This screening tool has shown to 
be a reliable screening measure in the United 
States, Brazil, and Sweden, although further 
investigations are needed to fully validate it, to 
delineate cut-off scores, and to identify specific 
behaviors [29, 40–42].

�Compulsive Sexual Behavior Disorder 
in the ICD-11
While there have been recent advancements in 
screening and diagnosis as pertaining to the DSM-

Table 5.1  Proposed diagnostic criteria for hypersexual 
disorder for inclusion in the DSM-5, as proposed by 
Martin Kafka. Reprinted by permission from Springer 
Nature. Archives of Sexual Behavior. Hypersexual 
Disorder: A Proposed Diagnosis for DSM-V, Martin P. 
Kafka, 2009 [7]

Proposed diagnostic criteria for hypersexual disorder
A. over a period of at least 6 months, recurrent and 
intense sexual fantasies, sexual urges, or sexual 
behaviors in association with 3 or more of the 
following 5 criteria.
A1. Time consumed by sexual fantasies, urges or 
behaviors repetitively interferes with other important 
(non-sexual) goals, activities, and obligations.
A2. Repetitively engaging in sexual fantasies, urges, or 
behaviors in response to dysphoric mood states (e.g., 
anxiety, depression, boredom, irritability).
A3. Repetitively engaging in sexual fantasies, urges, or 
behaviors in response to stressful life events.
A4. Repetitive but unsuccessful efforts to control or 
significantly reduce these sexual fantasies, urges, or 
behaviors.
A5. Repetitively engaging in sexual behaviors while 
disregarding the risk for physical or emotional harm to 
self or others.
B. There is clinically significant personal distress or 
impairment in social, occupational, or other important 
areas of functioning associated with the frequency and 
intensity of these sexual fantasies, urges, or behaviors.
C. these sexual fantasies, urges, or behaviors are not 
due to the direct physiological effect of an exogenous 
substance (e.g., a drug of abuse or a medication), a 
co-occurring general medical condition, or to manic 
episodes.
Specify if: Masturbation, pornography, sexual behavior 
with consenting adults, cybersex, telephone sex, strip 
clubs, other
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5, these diagnostic criteria are not used around the 
world [43]. The World Health Organization 
(WHO) uses the ICD-11, where distressing hyper-
sexual behavior is included as CSBD in the 
impulse control disorders section. The description 
is summarized as over 6 months of failure to con-
trol sexual impulses or urges to the point of 
neglecting interests, activities, or responsibilities 
with unsuccessful efforts to reduce behavior and 
causing distress or impairment not entirely from 
moral judgments. The description has an exclusion 
of paraphilic disorders [44].

There is also a self-report Compulsive Sexual 
Behavior Inventory-13 (CSBI-13) to screen for 
compulsive sexual behavior that has been used as 
well [45–47]. This instrument rates participants on 
13 screening items ranging from 1 (never) to 5 
(very frequently). A sum of 35 or more has good 
sensitivity and specificity for compulsive sexual 
behavior [47]. The queries ask about trouble con-
trolling sexual urges, inability to control sexual 
behavior and feelings, using sex to deal with prob-
lems, feeling guilty or shameful, concealment of 
behavior, attempts to change behavior, interfer-
ence of thoughts in relationships, excuses to jus-
tify behavior, missed opportunities, financial 
problems, emotionally distant during sex, and a 
greater frequency than intended [47].

The Sexual Compulsivity Scale (SCS) and the 
Sexual Inhibition Scale/Sexual Excitation Scale 
(SISSES) are also validated screening tools [7], 
although there are over 17 other instruments or 
scales that have been used [48]. In a recent analy-
sis, the HDSI had the strongest psychometric 
support [16].

These advancements are the first steps to clarify 
diagnosis for further inquiries into epidemiology, 
treatment, and etiology. It should be noted that 
there is currently no consensus, resulting in data 
based on various measures, as described below.

�Prevalence and Primary Regional 
Diagnosis Around the World

As the majority of the data regarding sexual 
behavior stems from studies in the United States, 

this region will be discussed in detail first and 
then similarities and differences in other global 
regions will be explored.

�United States

Prevalence and Sociodemographics
In the United States, the prevalence of sex addic-
tion is estimated to be 3–6% and has a male pre-
dominance [49, 50]. In a recent prevalence study 
based on community survey data from 2325 
adults aged 18–50 throughout the United States, 
10.3% of men and 7.0% of women reported clini-
cally significant levels of distress or impairment 
from sexual feelings, urges, or behaviors [46].

It has been hypothesized that men are more 
susceptible to CSBs [7, 30, 51]. In comparison to 
females, males have increased sexual fantasy 
[52], increased frequency of masturbation, and 
more permissive attitudes toward masturbation 
and casual sex [53]. However, the majority of 
these effect sizes are decreasing in a more recent 
2010 meta-analysis, although most did not 
change in clinical significance and larger effect 
sizes were seen in ethnic groups with lesser gen-
der equity [54]. There was one area that was 
found to have a likelihood greater than chance – 
approval of sexual intercourse in a committed 
relationship – which went from a higher approval 
in men to higher approval in women [54].

In quantitative studies, the percentage of 
women among those that are afflicted is 20%, 
throwing support toward this hypothesis [30, 41]. 
However, there is some evidence to contrary, sug-
gesting that the prevalence in females is under-
reported [55], and a more recent prevalence study 
found that women accounted for 40.8% of a large 
community sample [46].

There is also evidence that problematic sex-
ual behavior can present differently in men and 
women. Women are more likely to call them-
selves “love addicts” [30]. This may present as 
multiple failed relationships, using sex as a 
business, fantasy sex, or sado-masochism [49]. 
Men are more likely to have compulsive mastur-
bation, paraphilias, paying for sex, or anony-
mous sex [56].
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There is also evidence that gay or bisexual 
men have a higher prevalence when compared to 
heterosexual males [57]. This is further expanded 
upon in the 2018 survey data above, where per-
sons that identified themselves as gay or lesbian 
were 2.92 times more likely to endorse distress or 
impairment related to difficulty with sexual feel-
ings, urges, or behaviors. Individuals that self-
identified as bisexual were 3.02 times more 
likely, and people that identified as “other” were 
4.33 times more likely to endorse distress or 
impairment [46].

Persons with less than a high school educa-
tion, income of less than $25,000, income 
between $75,000–$100,000, and income over 
$150,0000 also have higher odds of endorsing 
clinically relevant levels of distress and impair-
ment related to CSBs [46].

CSB has been found to be more common in 
Caucasians as compared to other races in 
treatment-seeking samples [39], however this 
data may be confounded by higher socioeco-
nomic status and greater access to care [24, 39]. 
In contrast, national community survey data 
showed individuals that identify as black, 
Hispanic, or other were 2.50 times more likely to 
report distress and impairment associated with 
CSBs than those that identify as white [46]. This 
may reflect differences in treatment-seeking 
populations.

Family History
Substance use disorders are common in the fam-
ily members of those with CSB; with 40% having 
at least one parent with a substance use disorder. 
Furthermore, 36% had a parent with CSB, 30% 
with a parent that had an eating disorder, and 7% 
with a parent that had problematic gambling [58].

Comorbidity
As is the case with many other psychiatric disor-
ders, there is a high comorbidity of CSBD with 
other medical/psychiatric conditions as well as 
with characterologic traits. When treating CSBD, 
care must be taken to treat all other comorbid 
conditions and address possible predisposing or 
perpetuating traits.

There are high rates of psychiatric comorbid 
conditions with CSB, with 100% of one sample 
meeting criteria for an Axis-I disorder at some 
point in their lifetime [51]. It has been found to 
be associated with mood and anxiety disorders 
(up to 76.7% and 46.7% respectively) [25, 59, 
60] and attention-deficit/hyperactivity disorder 
(ADHD) [25]. There is high comorbidity with 
personality disorders as well, at 44–46% [30, 51].

The overlap with substance use disorders is 
38–71% [30, 51, 61], and with other behavioral 
addictions is 30–50% [25, 30, 62, 63]. Perhaps 
surprisingly, there is also a high prevalence of 
sexual dysfunctions in these populations at 46%. 
The comorbidity with a paraphilia is 8% [51].

CSB has also been associated with various 
character traits, such as impulsivity and compul-
sivity [30, 51], risk-taking behaviors [59, 64], 
loneliness [65, 66], insecure attachment styles 
[21], personal distress [26], and shame [59]. 
Mindfulness has also been inversely correlated 
with CSB [67]. Lastly, afflicted persons are more 
likely to have a history of childhood sexual abuse 
[30] although no causality has been established.

Sexual compulsivity has been associated with 
medical comorbidities as well. Afflicted persons 
have higher rates of unwanted pregnancies, sexu-
ally transmitted diseases including HIV, and 
physical trauma from sexual acts [32, 50, 62, 68, 
69]. Furthermore, sexually transmitted diseases 
in women result in increased risk of cervical can-
cer and ectopic pregnancy [70].

Differential Diagnosis
When considering a diagnosis of CSBD, one 
must be careful not to conflate excessive sexual-
ity without distress or CSB due to another under-
lying psychiatric illness, such as bipolar disorder, 
substance use disorder, obsessive-compulsive 
disorder, neurocognitive disorder, ADHD, autism 
spectrum disorders, or depressive disorders [71]. 
Dopamine agonist medications have also been 
shown to cause hypersexual behavior in people 
being treated for Parkinson’s or restless leg syn-
drome [11], and it is prudent to treat address 
these iatrogenic causes before diagnosing the dis-
order if pertinent.
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�Outside of the United States

Prevalence and Sociodemographics
In the other regions of the world for which there 
is data on CSB, the diagnostic quandaries have 
paralleled those in the United States, with the 
terms sex addiction [72, 73], compulsive sexual 
behavior [74–76], and hypersexuality [4, 14, 41, 
77] all being used. The only prevalence data is a 
New Zealand survey, where 13% of men and 7% 
of women reported perceived out-of-control 
sexual experiences, although only 3.8% of men 
and 1.7% of women felt that the experiences 
were interfering with their lives [78]. There is no 
other prevalence data for community samples, 
although some demographical associations have 
been reported.

CSB has been associated with male sex, neu-
roticism, extroversion, low agreeableness, and 
low conscientiousness in Norway [72] and 
Australia [4]; although in Norway it was also cor-
related with higher education [72] and in Australia 
correlated with lower inhibition from threat of 
consequences [4]. Germany also had an overlap 
with neurosis [79] and Spain with higher socio-
economic status [80]. In Britain, males that iden-
tify as gay or bisexual may have a higher 
prevalence of symptomatology [81]. In Sweden, 
symptoms were more likely for men and women 
with younger age, separation of parents in child-
hood, younger age of first vaginal intercourse, 
history of sexual abuse, ever having a sex-same 
partner, more easily aroused, arousal from seeing 
a stranger’s genitals, arousal from spying on oth-
ers’ sexual activity, using pain deliberately, his-
tory of a sexually transmitted infection (STI), and 
history of asking professional for sexuality 
advice. They were more likely for men with 
urban living or ever having paid for sex [14]. In 
China, these behaviors have been related to high-
risk sexual behavior, lower educational level, 
unemployed status, unsure HIV status, older age, 
not being a student [82], higher number of part-
ners, higher likelihood of STI, inconsistent con-
dom use, and sex with female sex workers [76].

There are some discrepancies above between 
high and low socioeconomic status and low edu-
cation as well as younger and older age. More 

thorough investigations will need to be conducted 
to solidify these associations and sort out whether 
the discrepancies are culturally based.

There is also some literature supporting that 
when sexual guilt and encouragement of female 
abstinence is transmitted to children in Latino 
cultures, this delays sexual behavior in the United 
States and Mexico [83]; although it is unclear if 
this translates to a decrease in hypersexual behav-
iors. There may be other unknown cultural fac-
tors that affect CSB as well, such as religion and 
access to sexual partners.

Comorbidity
Comorbid psychiatric disorders, particularly 
mood and anxiety symptoms, have been reported 
in Spain [80], Brazil [75], Australia [4], and 
Denmark [77]. There is also a demonstrated asso-
ciation with substance use disorders in Germany 
[79] and Sweden [14] and with gambling in Spain 
[80] and Sweden [14]. Sexual dysfunction also 
appears to be a cross-cultural comorbidity as 
shown in Germany and Croatia [84], and eating 
disorders are comorbid in Germany [79].

One would postulate that the overlap with 
medical comorbidities, such as STIs and HIV, 
would also be problematic in other regions of the 
world, especially given an increased prevalence 
of STIs and HIV in many other areas around the 
globe [85].

Differential Diagnosis
The same differential diagnosis exists for other 
cultures as well, including for iatrogenic causes. 
An association with dopamine replacement ther-
apy in Parkinson’s disease has also been reported 
in Denmark [77], Russia [86], and Germany [87]; 
and there is a case report of aripiprazole, a partial 
dopamine agonist, causing compulsive sexuality 
in France [88].

Resource Poor Settings
There are many countries that are characterized 
by low incomes and high morbidity and mortality 
from communicable diseases and malnutrition. 
This can result in mental health being a low prior-
ity [89]. While CSB has not been studied in these 
regions, it is likely that it exists given the cross-
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cultural nature as demonstrated above and the 
transcultural addiction rates [90]. One could pos-
tulate that those afflicted in these regions may be 
at a higher risk of HIV given a higher local preva-
lence [85], and have reduced access to care, 
increasing the economic burden in these areas 
from higher morbidity and mortality due to asso-
ciated diseases and disorders, although there is 
no data from these regions as of yet.

�Treatment Around the World

A clear conceptual understanding of a disease 
can elucidate potential avenues for treatment. As 
you have read thus far, there is still significant 
debate on how to best conceptualize 
CSBD.  Accordingly, there is still significant 
debate in how CSBs should be treated. This sec-
tion will attempt to synthesize a framework for 
understanding the current evidence for treatment 
of CSBs, including work-up as well as pharma-
cologic, hormonal, surgical, and psychotherapeu-
tic interventions. We then discuss variations in 
treatment around the world and provide a set of 
treatment guidelines that were most consistently 
recommended in the available literature.

�General Concepts

Although there are significant clinical and legal 
burdens associated with CSBs, the literature 
relating to effective treatment recommendations 
is surprisingly heterogenous and scant. The rea-
soning for this is multifaceted. Firstly, as reviewed 
earlier in this chapter, CSB is not consistently 
well-defined as a clinical entity. The names and 
definitions of these behaviors change dramati-
cally depending on when and where the study or 
review is conducted. In particular, the lack of a 
clearly defined neurobiological model for CSBs 
limits the generalizability of treatments. More 
recent studies distinguish CSBs as paraphilic and 
non-paraphilic, although it remains unclear 
whether there is a neurobiological difference 
between these two categories. Given that this dis-
tinction is made in the literature, we continue use 

of the distinction in this chapter. However, there 
are problems from maintaining this distinction. 
Namely, the most robust evidence on CSBs, the 
World Federation of Societies on Biological 
Psychiatry (WFSBP) 2010 treatment guidelines, 
is specific to paraphilic CSBs. We use the WFSBP 
guidelines because of the dearth of significant 
evidence for treatment of non-specific CSBs and 
also due to the lack of evidence for a neurobio-
logical distinction between paraphilic CSBs and 
non-paraphilic CSBs.

The second reason that the evidence for treat-
ment is so scant is that many types of CSBs are 
significantly criminalized. This leads to an over-
representation of incarcerated populations, 
often men, as compared to non-incarcerated 
populations in study cohorts. This selection bias 
presents two specific problems. One is the obvi-
ous limitation in demographic generalizability 
when it comes to treatment. The other, which is 
subtler, is that oftentimes incarcerated popula-
tions are diagnosed with CSBs for purposes of 
sentencing, which creates a kind of selection 
bias intrinsic to the study population [91, 92]. 
Thirdly, owing to the criminalized nature of 
CSBs, study populations tend to be small and 
tend to have high drop-out rates. This means 
that we as providers must often extract clinical 
significance from studies with small samples 
and low power.

Finally, there is no ubiquitous legal standard 
for which interventions are used to treat CSBs, 
which makes generalizing treatment recommen-
dations difficult [93]. Oftentimes, the strongest 
data comes from meta-analyses and systematic 
reviews of conglomerated case reports, case 
series, retrospective studies, and prospective tri-
als. It should be noted that in spite of all these 
limitations, there is one point on which the litera-
ture is fairly clear: treatment for CSBs is more 
effective across outcome measure than no treat-
ment at all. In particular, amongst sex offenders, 
the rates of recidivism with CSB treatment drop 
from roughly 17% to 11% [91, 94, 95]. The dis-
cussion of the literature below attempts to con-
solidate the available research on this difficult 
topic and present it in a way that offers guidance 
on clinical management of CSBs.
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�Work-Up for CSBs

The first step in any treatment protocol is to 
ensure that you know what you are treating. As 
previously discussed, the lack of a clearly defined 
neurobiological model makes this difficult. 
However, expert consensus on management of 
CSBs does agree on a certain evaluation pathway, 
both to help with diagnostic clarity and to inform 
treatment recommendations [91, 93, 95, 96].

A thorough psychiatric interview and assess-
ment should be completed for any patient pre-
senting with a complaint concerning for CSB 
[91, 93, 95, 96]. Concerted effort should be made 
to determine the extent of diagnostic criteria met 
as well as the severity of impairment. Investigation 
into the timeline of these symptoms, as well as 
any associated complaints, psychiatric or other-
wise, may clarify underlying or associated condi-
tions contributing to the current presentation. 
Special attention should be paid to psychiatric 
comorbidities, medical history, and psychosexual 
development.

The patient should also undergo physical 
examination and laboratory testing in the initial 
work-up for CSBs [91, 93, 95, 96]. Laboratory 
testing should include a complete blood count 
(with attention to hemoglobin and hematocrit), a 
basic metabolic panel (with attention to creati-
nine), TSH (to rule out underlying metabolic 
causes of psychiatric complaints), and a preg-
nancy test (to rule out pregnancy in case pharma-
cologic treatment is indicated). Additionally, labs 
assessing sexual function should be performed, 
including luteinizing hormone, follicular stimu-
lating hormone, serum testosterone, free testos-
terone, and prolactin.

If the patient is undergoing assessment for ini-
tiation of androgen deprivation therapy (ADT), 
additional assessment should be included in the 
initial work-up as well. Additional history-taking 
includes personal history of smoking and alcohol 
use, exercise and dietary habits, and family his-
tory of cardiovascular disease, osteoporosis, dia-
betes mellitus, and hypercholesterolemia. 
Supplemental physical examination components 
should include height, weight, and waist circum-
ference. Further testing for ADT should consist 

of a fasting blood glucose, a lipid panel, calcium 
and phosphorus levels, an electrocardiogram, and 
a dual-energy X-ray absorptiometry (DEXA) 
scan if increased risk of osteoporosis or history of 
pathologic fracture [97].

If the patient meets criteria for a paraphilic 
disorder as outlined in the DSM-5, and if there is 
no concern for an underlying medical or psychi-
atric condition to better explain their symptoms, 
you can then review potential CSB treatment 
options.

�Treatment of Compulsive Sexual 
Behaviors

Treatment in this chapter is divided into pharma-
cologic treatments (including psychotropic and 
hormonal) and non-pharmacologic treatments 
(including psychological and surgical).

�Pharmacologic Treatment – 
Psychotropic Medications
As previously discussed under General Concepts, 
research into effective treatments for CSBs are 
limited in size and power. To date, there have 
been no randomized double-blind placebo-
controlled trials assessing the efficacy of psycho-
tropic medications for management of CSBs, 
only case studies and open-label trials [96]. As a 
result, the list of medications shown to be effec-
tive in specifically treating CSBs is quite small. 
There are currently no psychotropic medications 
that are FDA-approved to treat CSBs.

Serotonergic agents such as selective sero-
tonin reuptake inhibitors (SSRIs), serotonin nor-
epinephrine reuptake inhibitors (SNRIs), and 
tricyclic antidepressants (TCAs) have had mod-
est benefits in treating non-paraphilic CSBs. 
Individual case studies and open-label trials indi-
cated some promise of using serotonergic agents 
to reduce cravings and control sexual preoccupa-
tion [18, 93]; however, meta-analyses and sys-
tematic reviews examining treatment of paraphilic 
CSBs showed that there was little significant 
effect of serotonergic agents on outcome mea-
sures such as recidivism [91, 93, 95, 96]. There 
was also no appreciable benefit between agents 
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within each class (i.e., sertraline, fluoxetine, cita-
lopram, etc., all had equally little benefit) [91, 93, 
96]. If benefits were seen in patients diagnosed 
with CSBs on serotonergic agents, the benefit 
seemed to be primarily from treatment of non-
paraphilic CSBs and/or co-morbid psychiatric 
conditions such as depression, anxiety, and 
obsessive-compulsive disorder (OCD) [91, 93, 
95]. In a literature review in 2009, Guay 
recommended using SSRIs/SNRIs over TCAs if 
opting for a serotonergic agent for treatment of 
CSBs due to a better-tolerated side-effect profile 
[91]. Although serotonergic agents are preferred 
over hormonal therapies in treating adolescents 
with CSBs, SSRIs and SNRIs still come with an 
increased risk of suicidality in those younger 
than 24 years old and this should weigh into any 
treatment decision-making [98].

In 2010, the World Federation of Societies of 
Biological Psychiatry (WFSBP) published a set 
of guidelines for the treatment of paraphilic 
CSBs. These guidelines determined that there 
was modest evidence studying serotonergic 
agents such as SSRIs/SNRIs for paraphilic CSBs 
and that this evidence showed little benefit, 
mostly in decreasing self-reported urges/cravings 
and subjective distress from symptoms of CSBs 
[93]. This same set of guidelines qualified that 
expert consensus among providers and profes-
sional societies (such as the Association for 
Treatment of Sexual Abusers [ATSA] and 
American Academy of Child and Adolescent 
Psychiatry [AACAP]) holds that for mild CSBs 
and low risk of re-offending, SSRIs/SNRIs are an 
appropriate treatment.

There has also been low quality and limited 
data on the efficacy of other psychotropic agents 
in the treatment of CSBs. Again, most are case 
studies and open-label trials. Other psychotropic 
agents that have been examined in treatment of 
CSBs include antipsychotics, mood stabilizers, 
stimulants, benzodiazepines, buspirone, and nal-
trexone [91, 93, 95, 96]. A Cochrane review in 
2010 showed that anticonvulsants such as valpro-
ate, carbamazepine, and phenytoin decreased 
violent behaviors (including sexual aggression) 
in incarcerated patients as compared to placebo 
[99, 100]. However, this data was not obtained 

specifically from sex offenders or from patients 
determined to have CSBs. One open-label study 
showed resolution of CSBs with either lithium 
(dose = 900 mg/day) or fluphenazine decanoate 
(dose range  =  12.5–27.5  mg/2  weeks IM) but 
only in half of patients treated [93, 101]. In trials 
of antipsychotics, one showed no statistically sig-
nificant difference between chlorpromazine, ben-
peridol, and placebo [93, 102]. An open-label 
study of juvenile male patients with CSBs showed 
that naltrexone (dose range = 100–200 mg/day) 
significantly reduced CSBs; these behaviors 
recurred in those who decreased naltrexone dose 
to lower than 50 mg/day [93, 103].

Although individual case reports and small tri-
als seemed promising, the WFSBP guidelines 
determined that there is no evidence to support 
the use of non-serotonergic psychotropic medica-
tions in the treatment of paraphilic CSBs [93]. If 
these medications are used in patients with CSBs, 
most of the literature supports their use for treat-
ment of co-morbid psychiatric conditions (e.g., 
antipsychotics for psychotic illness, mood stabi-
lizers for significant mood disorders, stimulants 
for ADHD or treatment-resistant depression, 
etc.) [91, 93, 95, 100]. Some reviews seem to 
suggest that SSRIs and SNRIs are appropriate for 
the treatment of non-paraphilic CSBs in those 
who are at low risk of legal offense related to 
CSB symptoms [18, 31, 91].

�Pharmacologic Treatment – Hormonal 
Therapies
For more debilitating or violent CSBs, particu-
larly paraphilic CSBs, the current mainstay of 
treatment is hormonal therapy, or androgen depri-
vation therapy (ADT) [18, 31, 91, 93, 95, 96, 
100, 104]. There are a few important points to 
review before discussing the literature supporting 
the use of ADT in treating CSBs. One, the vast 
majority of studies on pharmacologic interven-
tions were done on incarcerated patients or 
patients in court-mandated treatment, which 
causes selection biases toward more violent or 
impairing CSBs as well as toward patients who 
are compelled to stay in treatment. Two, the 
heavy focus of patients with CSBs in the judicial 
system seems to be associated with a lack of 
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information on treating patients whose CSBs do 
not rise to the degree of impairment necessitating 
legal intervention. The stated goal of many of the 
studies on this topic uses outcomes that are 
appropriate for patients in the judicial system 
(i.e., recidivism) but may not be appropriate for 
patients who are not in the judicial system (i.e., 
healthy sexual behaviors). Therefore, the medica-
tions that have been deemed “effective” for 
patients with CSBs in these studies are actually 
“effective” for a specific population with a spe-
cific outcome in mind and may not be applicable 
to the general population of patients with CSBs. 
Lastly, the use of ADT was developed in the con-
text of historical precedent which held that CSBs 
could be significantly decreased by decreasing 
sex hormone production and activity. In the past, 
this was accomplished with bilateral orchiectomy 
or stereotaxic hypothalamotomy (surgical castra-
tion) and estrogens (chemical castration). As 
clinical and legal approaches to CSBs evolved, 
use of surgical techniques and estrogens fell out 
of favor due to the invasive and irreversible nature 
of the former and the significant side-effects 
associated with both treatments [95, 105]. These 
treatments were replaced by what the literature 
now refers to as ADT, which includes the use of 
synthetic progesterones (medroxyprogesterone 
acetate [MPA] and cypoterone acetate [CPA]) 
and gonadotropin-releasing hormone agonists 
(GnRH agonists) such as leuprolide, triptorelin, 
and goserelin. This portion of the chapter will 
focus primarily on modern ADT using synthetic 
progesterones and GnRH agonists.

Synthetic progesterones are thought to 
decrease CSB through their effect on sex hor-
mone production. When administered, synthetic 
progesterones circulate through the body until 
they reach the pituitary gland, where they 
decrease luteinizing hormone (LH) and follicular-
stimulating hormone (FSH) production. 
Decreased circulating LH and FSH levels leads 
to a decrease in serum testosterone and dihy-
drotestosterone (DHT) levels [96, 106]. Synthetic 
progesterones are also thought to reduce serum 
testosterone by increasing its metabolism via 
hepatic alpha-ring reductase activity as well as 
increasing its binding to testosterone binding 

globulin (TeBG) [93, 96, 106]. These two path-
ways decrease testosterone levels and are the pri-
mary mechanism by which synthetic 
progesterones exert their therapeutic effect in 
treating CSBs: decreasing libido and sexual 
function.

Synthetic progesterones are associated with 
numerous side effects. Use of MPA and CPA can 
cause bone demineralization and osteoporosis, 
feminization (decrease in face and body hair), 
decreased libido, erectile dysfunction, anorgas-
mia, increased insulin resistance and diabetes 
mellitus, hypertension, hyperlipidemia and redis-
tribution of body fat, gynecomastia and galactor-
rhea, testicular atrophy, thromboembolic events, 
Cushing disease, and depression. CPA in particu-
lar has also been associated with transaminitis 
[106]. Routine evaluation (including physical 
exam and laboratory tests, detailed later in this 
section) is a crucial component of treatment with 
synthetic progesterones as a way to mitigate the 
risk of these side effects.

The evidence supporting the efficacy of MPA 
and CPA was detailed extensively in the 2010 
WFSBP guidelines on the treatment of paraphilic 
CSBs. For MPA, there were 13 case reports 
(including 23 patients) and 13 clinical trials (3 
double-blind crossover studies comparing MPA 
vs. placebo; 9 open-label studies; 1 retrospective 
study; 334 patients total). These case reports and 
clinical trials used with oral MPA (with dosing 
range of 50-300 mg/day) or IM depot MPA (with 
dosing range 100-900  mg/week) over a wide 
range of follow-up periods (6 months to 13 years). 
The patients assessed were all male sex offend-
ers, between the ages of 14 and 75 years old, with 
CSBs; some of these patients had multiple CSBs 
and some were also noted to have serious mental 
illness (e.g., schizophrenia, intellectual disability, 
major neurocognitive disorder). The outcome 
measures were varied, including recidivism, self-
reports, clinical interviews, FSH/LH/testosterone 
levels, and penile plethysmography. The guide-
lines indicated that for those who responded to 
MPA, the resolution in CSBs and sexual fantasies 
occurred after 3–4  weeks on the medication. 
Recidivism dropped in those who responded 
from 50% recidivism rate to 27%. Three of the 
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studies reported increased recidivism rates after 
cessation of MPA [93]. One study, Gottesman 
and Schubert [107], reported that low dose oral 
MPA (60 mg/day) eliminated CSBs and may be a 
more appropriate treatment regimen for those 
with a lower risk of re-offense and an increased 
risk of side-effects.

For CPA, the 2010 WFSBP guidelines for 
paraphilia treatment reported that there were 10 
case reports (including 15 patients) and 10 
clinical trials (including 4 double-blind crossover 
studies comparing CPA vs. either placebo, ethi-
nyl estradiol, or MPA; 1 single-blind study; 5 
open-label studies; 887 patients total). Both oral 
CPA (with dosing range 50–300 mg/day) and IM 
depot CPA (with dosing range 275–600 mg every 
1–2  weeks) were used. The range of follow-up 
was also wide, ranging from 4 weeks to 10 years. 
The patients were predominantly but not entirely 
male, predominantly but not entirely sex offend-
ers, age range of 19–70  years old. Significant 
comorbidities, including serious mental illness, 
were not universally excluded. Outcome mea-
sures, like in the studies of MPA, were similarly 
varied, including recidivism, self-reports, clinical 
interviews, FSH/LH/testosterone levels, and 
penile plethysmography. The guidelines reported 
that for those who responded to CPA, resolution 
in CSBs and sexual fantasies occurred after 
4–12 weeks of treatment. Head-to-head compari-
sons of CPA to MPA and ethinyl estradiol showed 
no statistically significant difference in treatment 
outcomes aside from decreased sexual response 
to visual stimuli in CPA as compared to ethinyl 
estradiol. The recidivism rate for those on CPA 
was noted to be 6%, as compared to 85% prior to 
treatment. A significant number of patients re-
offended once CPA was discontinued [93]. CPA 
was noted to not have much effect on LH and 
FSH levels but was associated with a moderate 
decrease in serum testosterone [91].

The listed contraindications for MPA included: 
lack of consent, puberty prior to bone growth 
completion, adrenal disease, pregnancy and 
breastfeeding, severe hypertension, history of 
thromboembolic disease, breast or uterine dis-
eases, diabetes mellitus, severe depression, MPA 
allergy, and active pituitary disease [93]. The 

listed contraindications for CPA included: lack of 
consent, puberty prior to bone growth comple-
tion, hepatocellular disease, liver carcinoma, dia-
betes mellitus, severe hypertension, carcinoma 
except prostate carcinoma, pregnancy or breast-
feeding, history of thromboembolic disease, car-
diac disease, adrenal disease, severe depressive 
or psychotic disorders, tuberculosis, cachexia, 
epilepsy, CPA allergy, sickle cell disease or trait, 
and pituitary disease [93].

The WFSBP guidelines reported that there 
was moderate level evidence for MPA and CPA 
in the treatment of CSBs. It highlighted the risk 
of serious side effects with both medications, in 
particular noting that the risk of side-effects in 
MPA was so significant that the WFSBP could 
not recommend its use in treating CSBs. Although 
CPA had issues with adherence, the WFSBP did 
not recommend against the use of CPA in CSBs 
[93].

The most recent addition to the pharmaco-
logic arsenal in the treatment of CSBs is GnRH 
agonists (leuprolide, triptorelin, goserelin). These 
medications work by activating GnRH receptors 
in the pituitary, which transiently increase LH 
production and release. This leads to an initial 
testosterone flare, followed by a rapid decrease in 
LH and testosterone as the pituitary neurons 
become desensitized to GnRH [91, 93, 96]. 
Although this decreases total testosterone levels, 
the production of adrenal androgens is not 
impeded by GnRH analogs. There is an addi-
tional theoretical neuromodulatory effect medi-
ated by GnRH-sensitive pituitary neurons which 
project to the amygdala, leading to a decrease in 
sexual aggression [93]. Each of these in combi-
nation is thought to contribute to the anti-libidinal 
effect of GnRH agonists in the treatment of 
CSBs.

There is significant overlap in the side effect 
profiles of synthetic progesterones and GnRH 
agonists due to their shared anti-androgenic 
activity. GnRH agonists are associated with 
increased bone demineralization and osteoporo-
sis, feminization, decreased libido, erectile dys-
function, anorgasmia, testicular atrophy, 
gynecomastia and galactorrhea, thromboembolic 
events, weight gain, changes in blood pressure, 
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and depression [91, 93, 96]. They are also associ-
ated with muscle tenderness, nausea, and irrita-
tion at the site of injection [93]. As with synthetic 
progesterones, initial and ongoing evaluation 
including physical examination and laboratory 
tests should accompany treatment with GnRH 
analogs to monitor for and treat these side effects 
[91, 93, 96].

The 2010 WFSBP guidelines reported on the 
evidence examining the use of GnRH agonists. 
In total, there were 13 case reports (including 28 
patients; 1 patient on triptorelin, 6 patients on 
goserelin, and 21 patients on leuprolide) and 7 
clinical trials (including 5 open-label or non-
randomized trials and 2 retrospective studies; 
157 total patients, 75 patients on triptorelin, 3 
patients on goserelin, and 39 patients on leupro-
lide, the remaining patients received control 
interventions). Dosing ranges were as follows: 
triptorelin 3.75  mg/month IM, goserelin with 
unknown doses administered IM, and leuprolide 
3.75–7.5  mg/month IM or 11.25  mg/3  months 
IM. In some studies, CPA or flutamide were co-
administered with assessed GnRH agonist in the 
initial weeks of treatment to counteract the tes-
tosterone flare. In most studies, psychotherapy 
was also offered in addition to pharmacother-
apy. The range of follow-up was 6  months to 
10 years, with a mean follow-up time of 1 year. 
The patients were universally male sex offend-
ers (although one study with N  =  5 excluded 
prisoners) with paraphilic CSBs ranging in age 
from 15 to 61 years old. Serious mental illness 
was not an exclusion criterion for these studies; 
some patients had multiple paraphilic disorders. 
Outcome measures varied significantly between 
studies but included recidivism, self-reports, 
testosterone levels, and penile plethysmogra-
phy. The WFSBP guidelines reported that there 
were significant response rates across outcome 
measures for all of the GnRH agonists in those 
who were adherent with therapy. Across all 
studies and case reports, there were only 2 cases 
of patients who re-offended while on GnRH 
agonists. A significant number of patients who 
had initially responded to GnRH therapy and 
subsequently discontinued the medication 

(either as part of non-adherence or under pro-
vider supervision due to side effects) had resur-
gence of sexual fantasies and urges and in some 
cases ended up re-offending. Those who re-ini-
tiated GnRH agonist therapy after developing 
resurgence of sexual fantasies and urges again 
achieved resolution of said sexual fantasies and 
urges [93]. A literature review from 2018 [100] 
reported on case studies and clinical trials pub-
lished since 2004 examining GnRH agonists in 
treatment of paraphilic CSBs. Amongst the 
papers included in this review, there were 136 
patients who took leuprolide, 16 patients who 
took triptorelin, 5 patients who took goserelin, 
and 121 patients who took an unspecified GnRH 
agonist. The studies that were examined did not 
use consistent outcome measures (varied from 
testosterone and LH levels to fMRI activation to 
recidivism to self-reports, etc.). The results 
across most outcome measures were positive, 
although there were some case reports in which 
patients did not respond to treatment. Most 
studies did not include information on side 
effects, but the ones that did report comparable 
side effects as those listed above [100]. 
Additionally, one study from Canada showed 
that treatment with leuprolide and CBT had sig-
nificant lower rates of recidivism at 5-year fol-
low-up than CBT alone [108].

The listed contraindications for GnRH ago-
nists included: lack of consent, puberty prior to 
bone growth completion, severe hypertension, 
pregnancy or breastfeeding, severe cardiac or 
renal disease, severe osteoporosis, history of 
pathologic fractures, severe depressive disorder, 
GnRH agonists allergy, and active pituitary dis-
ease [93].

The 2010 WFSBP guidelines concluded that 
there was moderate level evidence reporting on 
the use of GnRH agonists in paraphilic CSBs. 
Although the evidence was scant and confounded 
by selection biases, the reported efficacy of the 
GnRH agonists was good. Even more notable is 
that the GnRH agonists lead to resolution of 
symptoms even in those who failed other inter-
ventions including psychotherapy, psychophar-
macologic agents, and synthetic progesterones. 
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The guidelines recommended diligent assess-
ment and ongoing evaluation while on GnRH 
agonists due to the severity of the side effects.

The use of anti-androgenic therapy in treat-
ment of CSBs generally and paraphilic disorders 
specifically requires more robust investigation. 
Although these medications come with increased 
risk of serious side effects, the lack of equally 
efficacious interventions preclude their removal 
from treatment consideration. Furthermore, the 
legal and ethical ramifications of non-treatment 
are dire enough that use of these medications in 
spite of the side effect risk is warranted in more 
severe cases of CSB.

�Non-Pharmacologic Treatment – 
Psychological Interventions
Despite the limited research on psychological 
interventions in CSBs, the general consensus in 
the literature is that psychotherapy should be 
integrated into any treatment offered [18, 28, 
93–96]. The reasons for this are multifold. 
Providers experienced in treating CSBs by and 
large conceptualize CSBs as part of an addictive 
process, for which psychotherapeutic techniques 
are crucial for dealing with urges/cravings, 
improving distress tolerance, and encouraging 
healthy goal-oriented behaviors [10, 18, 28, 93, 
95]. Additionally, the stresses experienced by 
patients with CSBs extend across multiple 
spheres of daily living. There are interpersonal, 
familial, social, romantic, professional, legal, and 
ethical dimensions to the behaviors with which 
patients struggle; helping patients feel like they 
have support in addressing their symptoms may 
help to bolster their success in treatment [18, 28, 
93, 95]. Finally, as previously discussed, CSBs 
are associated with significant psychiatric co-
morbidity, some of which may also respond to 
psychotherapy [18, 28, 93, 95].

Although numerous psychotherapeutic 
modalities have been assessed, only cognitive 
behavioral therapy (CBT) has been shown to 
have positive effect on CSB symptoms [18, 28, 
93, 94]. In a 2005 meta-analysis of multiple treat-
ment modalities for paraphilic CSBs (including 
22,000 total patients across 80 independent com-

parison studies), Lösel and Schmucker [94] 
showed that behavioral therapy and CBT both 
had a moderate and statistically significant 
improvement in CSB symptoms (OR = 1.45 for 
both modalities). However, the main outcome 
measure used in assessing treatment efficacy for 
this meta-analysis was recidivism; commentary 
on other potential treatment outcomes was not 
included.

In studies examining the efficacy of CBT or 
behavioral therapy, specific guidelines regarding 
techniques or timelines are not laid out in detail. 
Discussions of general goals and treatment con-
cepts have been included in some literature 
reviews [28, 95]. Cognitive components of CBT 
therapy are thought to include challenging cogni-
tive distortions that reinforce the CSB (e.g., that 
victims of sexual assault enjoy the experience of 
being sexually assaulted, or that hypersexuality is 
a healthy expression of “normal” human sexual 
needs) [28, 95]. Behavior-focused psychothera-
peutic techniques may include covert sensitiza-
tion (i.e., repeated imaginal consequences of 
CSB such as imprisonment, humiliation, vomit-
ing, etc.), masturbatory satiation as a way to reg-
ulate arousal patterns in a healthier way, and 
relapse prevention strategies to use when con-
fronted with triggers [95]. CBT may also entail 
aspects of sex therapy to help the patient reinte-
grate healthy and appropriate sexual behaviors 
into their daily life as a replacement for more 
destructive CSBs [28]. Finally, CBT therapy 
should also help the patient build their sense of 
self-esteem and ability to create and maintain 
healthy patterns of daily living [28]. In combina-
tion, these strategies may facilitate both greater 
engagement in treatment, which is associated 
with decreased recidivism risk in and of itself, as 
well as help to treat the underlying psychological 
and biological processes that contribute to the 
CSBs.

It should also be noted that there has been 
research on community-based support groups as 
a form of psychological treatment. Although the 
literature has shown some benefit with this treat-
ment modality [28, 93, 95], the variation in qual-
ity, dynamics, and philosophy of each group 
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makes standardization difficult. Additionally, 
much like pharmacological interventions, some 
of the literature on this modality was assessed in 
the context of incarceration and/or court-
mandated treatment, which confounds the selec-
tion process as well as treatment adherence. 
These groups generally follow a 12-step format 
in which recovery is viewed as a spiritual experi-
ence [95]. Some of these groups include Sex 
Addicts Anonymous, Sexaholics Anonymous, 
and Sex Anonymous [28]. The strictness with 
which individual groups view abstinence from 
any sexual behaviors during recovery varies con-
siderably [95].

Overall, the use of psychological interven-
tions is a foundational aspect of the treatment of 
CSBs, regardless of severity [28, 93, 96]. 
Regardless of other benefits that may be gleaned 
from engagement in psychotherapy, the improve-
ment in recidivism risk from psychological inter-
vention is significant enough to warrant its 
recommendation to patients seeking care [109].

�Non-Pharmacologic Treatments – 
Surgical Interventions
Historically, the ethical and legal justifications 
for surgical intervention in the case of CSBs 
were debatable at best. Oftentimes, prior to the 
first reported case of surgical castration used for 
a therapeutic purpose in 1892, castration was 
used as a punishment or form of social control 
by government entities around the world for cen-
turies [105]. Even after it became more main-
stream in its therapeutic use in the Western 
world, the procedures used to surgically castrate 
people were often performed on the incarcerated 
as part of a legally ordered punishment for 
crimes of a sexual nature [105, 110]. Surgical 
castration often had both punitive and eugenic 
purposes, and it was frequently performed with-
out the consent of those who underwent the pro-
cedure [105, 111]. Surgical treatment of CSBs 
remained widely in use across Europe and the 
United States until the 1970s, at which point it 
fell drastically out of favor; now only a handful 
of countries including Germany, the Czech 
Republic, and the United States offer the inter-

vention and even then with significant limita-
tions and safeguards [91, 105, 112].

There have been two primary surgical tech-
niques used to treat CSBs. The first and less com-
monly used was stereotaxic hypothalamotomy, 
which entailed using an electrode to ablate the 
ventromedial hypothalamus unilaterally. This 
procedure was used throughout the mid-twentieth 
century as treatment for sexual aggression and 
deviancy, often as part of a legal punishment. The 
evidence from this time is sparse and consisted 
almost entirely of case reports with poor follow-
up [105, 111, 113]. This procedure fell out of 
favor with other forms of psychosurgery in the 
1970s due to the significant risks of neurosur-
gery, the irreversible side effects often associated 
with such procedures, and the serious ethical 
concerns voiced by medical providers at the time 
[105, 111]. The second technique, which is still 
used today, is bilateral orchiectomy, or removal 
of the testes. The use of this procedure for thera-
peutic reasons in areas other than Europe and 
North America remains unclear due to a dearth of 
literature on the subject. Most research on its use 
is from case reports. The recidivism rate is low, 
reportedly between 2% and 5% [91]. The side 
effects of the procedure include risks of bleeding 
and infection as a result of the procedure, 
decreased libido, anorgasmia, erectile dysfunc-
tion, sterility, feminization, weight gain, osteopo-
rosis, and hot flashes. Additionally, the use of 
exogenous testosterone can reverse the anti-
libidinal effect of the procedure, facilitating re-
offense [91, 110]. Of the literature reviews that 
do exist, conclusions are varied, with some advo-
cating for broader therapeutic use and other 
expressing concerns that medical and ethical 
risks of the procedure outweigh any potential 
benefits that it may offer [91, 105, 110, 113, 114].

�Variations in Treatment Around 
the World

�Europe
Europe (which for this book also includes Russia) 
has some of the most robust literature on the 
treatment of CSB. A significant number of pro-
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spective and even double-blinded and/or random-
ized trials were performed in European 
populations [18, 91, 93, 95, 96, 100]. Many of 
these studies have been referenced in the discus-
sions of various treatment modalities earlier in 
this chapter. Given that the literature from this 
region is the strongest of any other, the formal 
treatment protocol provided at the end of this 
chapter will mirror the recommendations from 
this region and from North America.

In 2017, Turner et  al. [100] summarized the 
prevalence in the use of various pharmacologic 
treatment modalities in this region as determined 
by a survey of forensic providers across Europe, 
Canada, and the United States. In Western 
Europe, SSRIs were listed as the most common 
treatment, with synthetic progesterones, GnRH 
agonists, and antipsychotics all used with similar 
frequency but less than SSRIs. In Eastern Europe, 
antipsychotics and synthetic progesterones were 
both used most commonly and with similar fre-
quency; SSRIs and GnRH agonists were used 
with similar frequency but less commonly than 
antipsychotics and synthetic progesterones. As of 
2017, voluntary ADT use is legally permitted in 
Austria, Belgium, the Czech Republic, Denmark, 
Estonia, Finland, France, Germany, Hungary, 
Iceland, Italy, Latvia, Macedonia, Moldova, the 
Netherlands, Norway, Poland, Spain, Switzerland, 
Sweden, and the UK. Court-mandated ADT use 
is permitted in Russia.

The WFSBP treatment guidelines for para-
philic CSBs were written by a group of leading 
experts on CSBs based on the literature that was 
available as of 2010 [93]. As per these guidelines, 
all those who are presenting with paraphilic CSBs 
should be offered psychotherapy, preferably CBT 
and/or relapse-prevention therapy. Those at lower 
risk of re-offense and/or with co-morbid depres-
sion, anxiety, or OCD should be offered a seroto-
nergic agent such as an SSRI or SNRI. Those with 
co-morbid bipolar disorder should be placed on a 
mood stabilizer as clinically indicated and those 
with a co-morbid psychotic disorder should be 
placed on an antipsychotic. Stimulants can be 
considered in those with co-morbid ADHD or if 
otherwise clinically indicated. If the patient is at 
an elevated risk of re-offense and is developmen-

tally an adult, they should be offered ADT, prefer-
ably with a GnRH agonist or a synthetic 
progesterone. Long-acting injectable formula-
tions should be considered in those who struggle 
with adherence to treatment. Initial work-up and 
ongoing evaluation should be completed as previ-
ously discussed.

�North America
As with Europe, North America also has a sig-
nificant foundation of literature on treatment of 
CSBs, particularly out of the United States and 
Canada [18, 91, 93, 95, 96, 100]. The evidence 
and recommendations from this literature are in 
line with the WFSBP treatment guidelines for 
paraphilic CSBs, discussed in the section above.

In the survey of pharmacologic treatment 
modality prevalence by Turner et al. [100], North 
America (which in this case consisted of forensic 
providers in the United States and Canada) used 
SSRIs with the greatest frequency of any phar-
macologic intervention. Synthetic progesterones 
and GnRH agonists were used with equal fre-
quency but with less overall use than the SSRIs. 
Antipsychotics were used least frequently for the 
treatment of paraphilic CSBs. Of note, in the 
United States, the only states that have a legal 
precedent for using ADT in the treatment of 
CSBs are California, Florida, Georgia, Iowa, 
Louisiana, Montana, Oregon, and Wisconsin [91, 
100, 110]. The requirements for use in treatment 
vary significantly state-to-state. For example, in 
Georgia ADT must be voluntary while in 
Louisiana those who have committed a second 
sexual offense against a minor must undergo 
ADT [91]. In Texas, there is no legal precedent 
for the use of ADT; however, Texas is the only 
state in the United States where bilateral orchiec-
tomy may be a court-mandated treatment for 
those with paraphilic CSBs who commit a sex 
crime [91].

In Central America and the Caribbean, there is 
very little literature on the treatment of CSBs. 
The only available evidence seems to be case 
reports. One such case report out of Mexico writ-
ten in 2010 seems to conflate homosexuality and 
an unspecified paraphilic disorder, but reports 
that the patient’s distress and symptoms 
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responded to psychotherapy [115]. There are no 
set guidelines for this region of North America.

�South America
South America does not seem to have much lit-
erature on region-specific treatment of CSBs. 
The only papers from the region on treatment are 
case reports from Brazil and treatment in these 
cases was selected based on theoretical neurobio-
logical mechanisms for CSBs. There are no 
region-specific treatment guidelines [116]. Brazil 
seems to have a system for treating those who 
have committed sex crimes but the information 
on this in the literature is scant. One study listed 
the portion of the population in treatment for 
CSBs as 75% incarcerated with the other 25% in 
outpatient clinics; however, they add the caveat 
that some of those in the outpatient setting are 
currently facing legal action as a result of their 
CSB [117, 118].

�Africa
Africa has no region-specific treatment guide-
lines. There has been research in South Africa on 
treatment for paraphilic CSBs, but the guidelines 
seem to hew closely to WFSBP treatment guide-
lines (e.g., recommending use of SSRIs if there 
are concerns about side effects of ADT, and using 
ADT if there are concerns about an elevated risk 
of recidivism) [119].

�Asia
In Asia, the literature on region-specific treat-
ment is generally sparse. Most countries do not 
have published research on CSBs, and those that 
do generally have information that comes from 
literature reviews, retrospective studies, and case 
reports.

Israel published a forensic review on pharma-
cologic treatment recommendations for patients 
with CSBs who have been convicted of sexual 
offenses [120]. The paper outlines that patients 
who committed offenses that did not involve 
physical contact with the victim are generally 
offered SSRIs while those who committed more 
serious offense are given GnRH agonists or CPA.

Turkey’s legal system has psychiatric experts 
provide court-mandated treatment recommenda-

tions as part of their sentencing process, but these 
experts are not required to use any specific treat-
ment guidelines as part of their decision-making 
[121]. There are also isolated case reports for 
those not involved in the legal system, such as 
one report discussing an adolescent with autism 
spectrum disorder and fetishism who was suc-
cessfully treated with mirtazapine [122]. 
Otherwise, there does not seem to be any region-
specific treatment guidelines that providers 
adhere to in Turkey when determining which 
interventions to use for patients with CSBs.

India similarly has case reports detailing vari-
ous treatments of paraphilias, including with nal-
trexone and fluoxetine [123, 124]. Rationale for 
the treatment decisions made in these case reports 
seems consistent with the WFSBP guidelines and 
does not seem to be region-specific.

South Korea uses ADT as part of court-
mandated treatment for paraphilic CSBs, but 
there is no mention of specific guidelines that are 
used in this kind of decision-making [125].

There is a single case report out of Japan on 
successful treatment of paraphilic CSB using car-
bamazepine and behavioral therapy, but again, no 
specific treatment guidelines were discussed in 
relation to this case [126].

Taiwan has numerous case reports on the 
treatment of CSBs, including those with co-
morbidity. One case report detailed an adolescent 
with paraphilic CSBs and ADHD who responded 
to long-acting methylphenidate [127]. Another 
adolescent with paraphilia responded to CBT and 
supportive and psychodynamic psychotherapies, 
but there was no long-term follow-up for this 
patient [128]. Additionally, there was a case 
report of a young man with paraphilia who did 
not respond to psychological interventions until 
he was titrated to topiramate 200  mg daily, at 
which point his symptoms decreased in intensity 
and severity [129].

�Oceania
Research into treatment of CSBs in Oceania 
comes heavily from Australia, which adheres to 
WFSBP guidelines. Interestingly, there seems to 
be a body of research from Australia into the 
treatment of adolescents with CSBs who are 
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involved in the legal system. Treatment guide-
lines for this population recommend multi-
systemic therapy (MST, psychotherapy that 
incorporates individual, group, school-based, and 
family therapies) [98]. SSRIs are recommended 
if MST alone does not lead to resolution of symp-
toms; however, adolescent patients on SSRIs 
should be closely monitored for suicidality given 
the increased incidence in suicidal ideation in 
those under 24  years old on SSRIs [98]. The 
research also recommends against GnRH ago-
nists or synthetic progesterones unless the patient 
has significant risk of re-offense and confirmation 
of Tanner Stage V development and epiphyseal 
closure on long bone X-rays [98].

�Treatment Protocol

The protocol provided below synthesizes recom-
mendations provided in various literature reviews 
and meta-analyses, including the 2010 WFSBP 
treatment guidelines [18, 91, 93, 95, 96, 100, 104]. 
These recommendations were made specifically 
for treatment of paraphilic CSBs. However, given 
the dearth of evidence-based recommendations on 
treatment of CSBs, this protocol may also be help-
ful in informing treatment recommendations for 
those with non-paraphilic CSBs.

When a patient initially presents with a com-
plaint suggestive of CSB, it is important to fully 
characterize the nature, duration, frequency, and 
severity of the behavior. Additionally, the patient 
should be asked to characterize the level of dis-
tress and impairment caused by the symptoms. A 
complete psychiatric and medical history should 
be obtained, with particular attention paid to 
associated psychiatric or somatic symptoms, sub-
stance use, developmental history, and family 
history [91, 93, 95, 96].

The provider should also obtain and review all 
relevant and available collateral to bolster diag-
nostic evidence and social supports for the 
patient. This should include a full assessment of 
risk of re-offense, which will help to guide treat-
ment decisions further on in the process. The 
most concerning risk factors for recidivism are 
multiple victims, male victims, multiple para-

philias, deviant sexual interests (i.e., pedophilia), 
use of force, young age of onset, previous sexual 
offense, central nervous system dysfunction or 
history of brain injury, history of psychiatric ill-
ness including impulsive disorders or antisocial 
personality, and history of treatment failure [93].

Once you have this information, the patient 
should undergo a complete physical examination 
and basic lab work should be obtained to rule out 
any potential reversible and/or medical causes of 
CSB, as detailed in the sub-section above on 
Work-Up for CSBs. If the work-up is unremark-
able, the patient should be informed of all the 
treatment options available to them and the goals 
of treatment should be reviewed [91, 93, 95, 96]. 
This section is crucial to obtaining consent for the 
treatment and will vary considerably depending on 
the context in which the patient is presenting for 
care (i.e., in the outpatient setting, in the inpatient 
setting, while incarcerated, pending trial, etc.).

Any patient, regardless of presentation, should 
be offered at a minimum CBT and relapse pre-
vention therapy if it is available. Psychological 
interventions like CBT have consistent evidence 
of improving symptoms and decreasing recidi-
vism, are generally low cost, and have less risk of 
concerning side-effects than pharmacologic or 
surgical interventions [91, 93, 95, 96].

Patients who are adolescents who are not 
responding to psychotherapy alone, are at lower risk 
of re-offense, or have co-morbid depression, anxi-
ety, or OCD symptoms should be offered an SSRI 
as an initial pharmacologic agent. The medication 
should be given a full trial of at least 6–8 weeks at 
the lowest effective therapeutic dose. Other psychi-
atric co-morbidities should be treated as clinically 
appropriate (i.e., mood stabilizers for bipolar disor-
der, antipsychotics for psychotic disorders, stimu-
lants for ADHD, etc.) [91, 93, 95, 96].

Patients who are adults at higher risk of re-
offense or who have failed treatment with psy-
chotherapy and SSRI should be offered ADT. The 
preferred initial agent should be a GnRH agonist, 
although in the absence of GnRH agonists, syn-
thetic progesterones may also be beneficial. If 
you anticipate starting a patient on one of these 
medications, informed consent must be obtained 
and additional evaluation and laboratory testing 
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should be pursued. This includes history of 
thromboembolic and osteoporosis risk factors, 
family history of hyperlipidemia and diabetes 
mellitus, BMI and body circumference measure-
ments, calcium and phosphorus levels, lipid panel 
and fasting blood glucose, ECG, and (if concern 
for osteopenia/osteoporosis) a DEXA scan. If 
this additional work-up is within normal limits or 
if the benefits of treatment sufficiently outweigh 
the risks, then treatment with a GnRH agonist or 
a synthetic progesterone may be initiated [91, 93, 
95, 96].

If the patient is at significantly elevated risk of 
re-offending and they have failed all other inter-
ventions, and if the governing body has a legal 
statute permitting its use, surgical intervention 
with bilateral orchiectomy may be considered 
[91, 93]. However, this treatment should be con-
sidered a last resort in the face of complete treat-
ment failure, given its irreversibility and 
significant side-effects. Rules on consent for this 
procedure vary depending on the governing body, 
but if incarcerated patients are legally permitted 
to elect to obtain this procedure, careful and thor-
ough review of indications, alternatives, risk and 
benefits should be performed [91, 93].

�Prognosis

CSB typically starts in adolescence, with para-
philic behaviors beginning earlier than non-
paraphilic behaviors [30, 61]. Young adults are 
more likely to develop more serious behaviors 
[130]. The behavior can be chronic or episodic 
[32], can start with abnormally high rates of mas-
turbation or pornography use [131], and is pro-
gressive without treatment [132, 133]. Due to 
lack of consensus regarding definition, diagnos-
tic criteria, stigma, and lack of awareness, there is 
limited data on the illness itself and therefore 
limited data about the economic and medical 
costs of untreated illness. Furthermore, due to the 
uncertain nature of diagnostic criteria, therapists 
have been reluctant to diagnose patients with sig-
nificant behavioral indicators [79].

Many researchers have found high rates of 
distress or psychological impairment [4, 31, 134] 

as well as impairment in family relationships, 
occupational functioning, and other areas of life 
[30, 32, 135] in those meeting criteria for 
CSB. Those meeting criteria for CSB have many 
problems that affect quality of life [130], such as 
risky sexual behavior that results in higher rates 
of sexually transmitted diseases such as HIV [51, 
136, 137]. High comorbidity with psychiatric ill-
ness as well as chronic medical conditions such 
as HIV and unwanted pregnancy, suggest high 
cost of lost productivity in the economy as well 
as cost of treatment for comorbid conditions. 
This cost may be especially high in areas where 
condoms are less available, HIV is more preva-
lent, and there is lower access to care, such as in 
low-resource settings.

Although it is too early to determine the most 
efficacious therapeutic intervention, it does 
appear treatment for CSBs is more effective 
across outcome measure than no treatment at all 
[91, 94, 95]. This highlights the importance for 
further definitional taxonomy clarity to guide 
diagnosis and treatment, as there is currently an 
unquantifiable and likely modifiable economic 
burden due to problematic compulsive sexual 
behaviors.

�Conclusions and Future Directions

Problematic sexual behavior has been hypothe-
sized and reported by physicians and psycholo-
gists for decades, leading to debate about the 
merits of using diagnostic criteria. Recently ICD 
issued diagnostic criteria for Compulsive Sexual 
Behavior Disorder, but a similar diagnosis was 
left out of the DSM-5 due to lack of empiric evi-
dence supporting a unique diagnostic entity [8]. 
The lack of consensus is due to remaining ambi-
guity of the best conceptualization of compulsive 
sexual behavior, lack of a common nomenclature 
across researchers, the difficulty of ensuring 
symptoms are not caused by other conditions, 
and the difficulty of defining aberrant levels of 
sexual behavior. This combined with the stigma-
tization [30] and poor societal awareness [31] 
produce barriers to care and make acquiring data 
for diagnosis and treatment difficult. Non-
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paraphilic compulsive behaviors such as exces-
sive masturbation, preoccupation with 
pornography, and ego-dystonic promiscuity 
causing frequent casual sex or multiple extramar-
ital affairs are the most common manifestations 
of CSB [31].

From the limited data that is available, there 
may be up to 6–10% prevalence of non-paraphilic 
CSBs in the general population [46, 49, 50] with 
a male predominance [46, 49, 50]. There is also a 
high rate of comorbid medical and psychiatric 
conditions that must be identified and addressed 
to prevent conflation of compulsive sexual behav-
ior due to another psychiatric or underlying med-
ical or iatrogenic condition [11, 25, 51, 71].

Regarding therapeutic interventions, treat-
ment has been shown to be more effective than no 
treatment [91, 94, 95]. Both pharmacological and 
nonpharmacological treatments have shown 
promise, but more studies need to be performed 
in order to verify their efficacy. SSRIs, SNRIs, 
and TCAs have shown modest benefits in treating 
non-paraphilic and paraphilic CSBs and are 
appropriate treatment for mild CSBs and low risk 
of reoffending [18, 31, 91, 93]. Although case 
reports and small trials have yielded some benefit 
for non-serotonergic psychotropic medications 
[91, 93, 95, 96, 100–103], the WFSBP guidelines 
reported that there was no evidence for non-
serotonergic medications except to treat comor-
bid conditions with regards to paraphilic CSBs 
[91, 93, 95, 100].

For more debilitating or violent CSBs, partic-
ularly paraphilic CSBs, GnRH agonists have 
moderate level evidence according to the 2010 
WFSBP guidelines, particularly with respect to 
persons with prior treatment failures. However, 
due to the severity of side effects with these med-
ications, the guidelines recommended diligent 
ongoing evaluation [93].

The general consensus is that psychotherapy 
should be integrated into any treatment offered 
providing techniques that are crucial for dealing 
with urges/cravings, improving distress toler-
ance, encouraging healthy goal-oriented behav-
iors, and for treatment of comorbid or underlying 
psychiatric disorders [10, 18, 28, 93, 95].

Compulsive sexual behavior is progressive 
without treatment [132, 133]. There is little 
known about prognosis, but given the abundance 
of psychiatric and medical comorbidities [11, 25, 
51, 71], one could speculate that the economic 
burden in lost productivity is high.

While there is increasing data in this field, 
there is still a paucity of information to help tailor 
definitional taxonomy for diagnosis and treat-
ment. More research into the neurobiological 
underpinnings of compulsive sexual behavior 
would greatly help to determine the pathology of 
the disorder and help with defining diagnostic 
criteria. Once diagnostic criteria are established, 
large-scale epidemiology and treatment interven-
tion studies can be conducted to further charac-
terize these problematic behaviors to reduce 
psychological distress, increase quality of life, 
and reduce economic burden.
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Food Addiction

Oluwole Jegede and Tolu Olupona

�Introduction

The concept of food addiction supposes that some 
types of foods could pose a particular strong addic-
tive potential much like any substance. The concep-
tualization of the Food Addiction nosology has, 
however, been controversial even among addiction 
experts asking questions about its distinction from 
other forms of disordered eating, whether this is 
more like a substance use disorder or a behavioral 
addition. The enunciation of the types of foods that 
may result in addiction and determination of its 
consistent features are only just emerging [1]. 
Recent work on food addiction including a more 
acceptable characterization of its phenomenology 
has gained traction over the last few years especially 
following the work of Gearhardt et al.(2009) which 
developed the Yale Food Addiction Scale (YFAS), 
further strengthening the notion of the similarity 
between addictive properties of food and other psy-
choactive substances [2].

Food addiction is defined by a physical and psy-
chological dependency on high fat and high sugar 
foods. This description derives strongly from exper-

imental and epidemiological models of substance 
use disorders. In order to qualify as addiction, sub-
stances display a problematic pattern of use that 
include an inexplicable craving for the substance 
despite problematic social, occupational, or recre-
ational issues that directly derive from such use. 
The DSM-5 does not recognize FA as a diagnosis 
but the YFAS 2.0 utilizes all 11 criteria for sub-
stance use disorder in creating the tool for clinicians 
to diagnose FA but unlike illicit substances, food 
may present particularly interesting from of addic-
tion which may not be clear to the patient or the 
provider. Indeed, the line is not always clear between 
food addiction and other eating disorders such as 
Binge Eating Disorder (BED) and the manifestation 
of FA goes beyond physical characteristics of being 
overweight or obese, although- as we will see later 
in this chapter – these are important clinical consid-
erations [3].

As described above, the development and vali-
dation of the Yale Food Addiction Scale (YFAS) 
have been instrumental to the increased under-
standing of FA including known epidemiologic 
data and associated correlates. The YFAS has 
been validated across several languages and cul-
tures, with robust psychometric properties, 
including internal consistency reliability. More 
recently, updated versions of the YFAS (i.e., the 
YFAS 2.0 and the briefer mYFAS 2.0) have been 
developed to reflect DSM-5 criteria for substance 
use disorders. Both the YFAS 2.0 and the mYFAS 
2.0 instruments display consistent and adequate 
psychometric properties [4, 5].
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The present framework of FA is supported by 
work in animal and human models. In the former, 
there is a consistent, behavioral response in rats 
exposed to high fat and high sugar foods for pro-
longed periods. In humans, as measured by the 
YFAS, highly processed sugars, and fats have 
been strong indicators in individuals meeting the 
criteria for FA diagnosis. The work of Robinson 
et al., (2015) showed the behavioral and neuro-
biological consequences of exposure to high sug-
ars and fats and the resultant downregulation of 
striatal D2R mRNA regardless of the subjects’ 
development of obesity [1, 6].

�Epidemiology

The development of the Yale Food Addiction 
scale has provided a consistent diagnostic cri-
terion based on the DSM.  FA is identified in 
about 20% of the population. In a large meta-

analysis, the weighted mean prevalence of 
YFAS food addiction diagnosis was 19.9% 
with the diagnosis found to be higher in adults 
aged >35  years, females, individuals with 
higher body mass indices (BMI), and among 
clinical samples.

According to the National Health and 
Nutrition Examination Survey, the prevalence 
of obesity in 2015–2016 among U.S. adults was 
39.8% and 18.5% in youths. The observed prev-
alence was higher among non-Hispanic black 
and Hispanic adults than among non-Hispanic 
white and non-Hispanic Asian adults and 
youths. An increasing trend is seen among 
youths, making obesity a clear public health 
concern (Fig. 6.1) [8].

The prevalence and severity of FA diagnosis 
has been reported to be increased in females but 
decreases with increasing age [9, 10]. Reports on 
ethnicity have yielded conflicting reports with 
some reporting no ethnic variability while others 
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have reported higher FA scores in African 
Americans and others among white females [10].

Other associated factors identified include 
psychiatric diagnosis of schizophrenia, major 
depressive disorder, neuroticism, tobacco smok-
ing and hypercholesterolemia as well as a 
decrease in physical activity [7, 10, 11].

The children adaptation of the YFAS 
(YFAS-C) was published in 2013 with a lower 
reading level and more appropriate content. 
Based on the YFAS-C, the prevalence of FA in 
African American obese adolescents was reported 
as 10% and in a Russian sample, reported at 
4.5%. Possible explanation of these lower than 
expected values includes methodological differ-
ences and underreporting of distress experienced 
from addiction [1, 12].

The influence of cultural factors has also been 
studied especially as less developed countries 
undergo socioeconomic changes that shape their 
eating behaviors. One of such studies challenges 
the supposition that FA may be a problem only 
for developed countries, they reported a Food 
Addiction prevalence of 32.5% among men and 
women in India [13].

In summary, the risk factors for food addiction 
include the following:

	1.	 Other specified eating disorders.
	2.	 Higher BMI.
	3.	 Psychiatric diagnosis such as schizophrenia, 

depressive disorders, body image 
dissatisfaction.

	4.	 Age.
	5.	 Gender.
	6.	 Medical diagnosis.
	7.	 Personality factors such as food preference 

susceptibility and neuroticism.

�Neurobiology of Food Addiction

An increasing number of neurobiological 
researches continue to support the central 
premise of food addiction, they show consis-
tently that prolonged consumption of high 
sugar foods results in predictable changes in 
the brain’s reward pathway similar to those in 

drug addiction. Literature has shown results of 
functional magnetic resonance imaging (fMRI) 
in the assessment of neural responses to food 
cues showed a distinct correlation between FA 
diagnosis based on the YFAS score and brain 
activity in a similar pattern to substance use 
disorders [14, 15].

Highly interconnected central and periph-
eral signaling pathways are responsible for 
food addiction. The neurologic pathways iden-
tified to be primarily responsible for the feel-
ings of pleasure and reward include 
dopaminergic, GABAergic, opioid, and seroto-
nergic neural circuits in the striatum, amyg-
dala, orbitofrontal cortex (OFC), and midbrain. 
Dopamine is however regarded as the most 
important mediator of addiction with projec-
tions throughout the brain and interactions 
with opioid-mediated GABAergic, cholinergic, 
and serotonergic circuits [16].

Four brain regions appear to be involved in the 
regulation of feeding:

	1.	 Amygdala/Hippocampus.
	2.	 Insula.
	3.	 OFC.
	4.	 Striatum.

The hypothalamus (Orexin and melanin) and 
the arcuate nucleus (neuropeptide Y and alpha-
melanocyte-stimulating hormone) have been 
implicated in weight regulation. There are four 
gut and fat-derived hormones that facilitate the 
homeostatic regulation of feeding and provide 
feedback to the brain about satiety, including:

	1.	 Ghrelin.
	2.	 Leptin.
	3.	 Insulin.
	4.	 Peptide YY.

Ghrelin is released from the stomach and acts 
on the hypothalamus to increase food consump-
tion, the hormone also stimulates dopaminergic 
reward pathways. Serum ghrelin levels typically 
rise during a fast and fall after feeding. Leptin 
relays information to the brain about the body’s 
fat reserves, acting on the hypothalamus to 

6  Food Addiction



96

decrease food intake and increase metabolic rate. 
Insulin (pancreas) and peptide YY (small 
intestine) relay information to the brain about 
acute changes in energy levels. Leptin and insulin 
inhibit dopaminergic circuits.

�Animal Models and Human Clinical 
Studies

Animal model research and clinical studies show 
that foods might have reinforcing abilities similar 
to other drugs of abuse. As noted above, the role 
for mesolimbic dopamine pathways is implicated 
in the overlap between obesity and addiction 
[17]. Furthermore, lower levels of D2 receptor 
availability have been observed in obese humans. 
Studies have shown an association between 
higher food addiction scores and an increased 
activation of regions encoding the motivation in 
response to food cues, such as the amygdala, 
anterior cingulate cortex, and orbital frontal cor-
tex. Stice et al. assessed the genetic factors that 
influence brain dopamine in humans in relation 
to neuroimaging and found that individuals with 
the DRD2 TaqIA A1 allele have weaker activa-
tion of the frontal operculum, lateral orbitofrontal 
cortex, and striatum in response to the imagined 
intake of palatable foods versus the imagined 
unpalatable foods or water, and that the presence 
of these alleles predicted future increases in body 
mass. Thus, individuals may overeat to compen-
sate for hypofunctioning in reward-related brain 
regions, and this may be more apparent in those 
with genetic polymorphisms thought to attenuate 
the dopamine signaling in this region [18].

�Clinical Presentation and Diagnosis

The Yale Food Addiction Scale (YFAS) opera-
tionalizes the construct of the Diagnostic and 
Statistical Manual for Mental Disorders (DSM-5) 
criteria for substance use disorder (Table  6.1). 
Originally the YFAS was based on the DSM-
IV-TR but the tool has had multiple adaptations, 
including a briefer scale (mYFAS), the YFAS 2.0 
was developed to reflect changes to diagnostic 
criteria in the DSM-5 and the YFAS-C was 

adapted for use in the pediatric population. The 
following is the criteria set for substance use dis-
order according to the DSM-5:

Substance-use disorder is defined as a mal-
adaptive pattern of substance use leading to clini-

Table 6.1  The modified Yale Food Addiction Scale 2.0 
(mYFAS 2.0) questions derived from general DSM-5 cri-
teria [5]

DSM-5 SUD criteria mYFAS 2.0 Question
Substance taken in 
larger amount and for 
longer period than 
intended

I ate to the point where I felt 
physically ill

Persistent desire or 
repeated unsuccessful 
attempts to quit

I tried and failed to cut down 
on or stop eating certain foods

Much time/activity to 
obtain, use, recover

I spent more time feeling 
sluggish or tired from 
overeating

Important social, 
occupational, or 
recreational activities 
given up or reduced

I avoided work, school, or 
social activities because I was 
afraid, I would overeat there

Use continues despite 
knowledge of adverse 
consequences

I kept eating in the same way 
even though my eating caused 
emotional problems

Tolerance Eating the same amount of 
food did not give me as much 
enjoyment as it used to

Characteristic 
withdrawal 
symptoms; substance 
taken to relieve 
withdrawal

If I had emotional problems 
because I had not eaten certain 
foods, I would eat those foods 
to feel better

Continued use despite 
social or interpersonal 
problems

My friends or family were 
worried about how much I 
overate

Failure to fulfill major 
role obligations

My overeating got in the way 
of me taking care of my family 
or doing household chores

Use in physically 
hazardous situations

I was so distracted by eating 
that I could have been hurt 
(e.g., when driving a car, 
crossing the street and 
operating machinery)

Craving, or a strong 
desire or urge to use

I had such strong urges to eat 
certain foods that I could not 
think of anything else

Use causes clinically 
significant impairment

I had significant problems in 
my life because of food and 
eating. These may have been 
problems with my daily 
routine, work, school, friends, 
family, or health

Use causes clinically 
significant distress

My eating behavior caused me 
much distress
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cally significant impairment or distress, as 
manifested by two (or more) of the following, 
occurring within a 12-month period:

	 1.	 Recurrent substance use resulting in a failure 
to fulfill major role obligations at work, 
school, or home (e.g., repeated absences or 
poor work performance related to substance 
use; substance-related absences, suspen-
sions, or expulsions from school; neglect of 
children or household).

	 2.	 Recurrent substance use in situations in 
which it is physically hazardous (e.g., driv-
ing an automobile or operating a machine 
when impaired by substance use).

	 3.	 Continued substance use despite having per-
sistent or recurrent social or interpersonal 
problems caused or exacerbated by the 
effects of the substance (e.g., arguments with 
spouse about consequences of intoxication 
and physical fights).

	 4.	 Tolerance, as defined by either of the 
following:

	 (a)	 Need for markedly increased amounts of 
the substance to achieve intoxication or 
desired effect.

	 (b)	 Markedly diminished effect with contin-
ued use of the same amount of the sub-
stance (Note: tolerance is not counted 
for those taking medications under med-
ical supervision such as analgesics, anti-
depressants, anti-anxiety medications, or 
beta-blockers).

	 5.	 Withdrawal, as manifested by either of the 
following:

	 (a)	 The characteristic withdrawal syndrome 
for the substance (refer to Criteria A and 
B of the criteria sets for withdrawal from 
the specific substances).

	 (b)	 The same (or a closely related) substance 
is taken to relieve or avoid withdrawal 
symptoms (Note: withdrawal is not 
counted for those taking medications 
under medical supervision such as 
analgesics, antidepressants, antianxiety 
medications, or beta-blockers).

	 6.	 The substance is often taken in larger 
amounts or over a longer period than was 
intended.

	 7.	 There is a persistent desire or unsuccessful 
efforts to cut down or control substance use.

	 8.	 A great deal of time is spent on activities 
necessary to obtain the substance, use the 
substance, or recover from its effects.

	 9.	 Important social, occupational, or recre-
ational activities are given up or reduced 
because of substance use.

	10.	 The substance use is continued despite 
knowledge of having a persistent or recurrent 
physical or psychological problem that is 
likely to have been caused or exacerbated by 
the substance.

	11.	 Craving or a strong desire or urge to use a 
specific substance.

Although the YFAS is by far the most popular 
tool utilized for FA, other existing tools include

	1.	 Food Craving Questionnaire.
	2.	 Dutch Eating Behavior Questionnaire.
	3.	 Three-Factor Eating Questionnaire.
	4.	 Power of Food Scale.
	5.	 Questionnaire of Eating and Weight 

Patterns—Revised.

�Management of Food Addiction

The conceptualization that food has addictive 
potentials like other substances presupposes 
that the management of food addiction will fol-
low similar concepts. The goals of treatment 
must be clearly defined with the patient. As with 
other conditions associated with disordered eat-
ing, patients with FA must have a medical, 
nutritional, and psychiatric evaluations and 
treatments tailored along these lines as well. 
Other than psychological treatments which are 
widely regarded as treatment of choice for eat-
ing disorders, the association of FA with obesity 
lends it to possible response to pharmacological 
management.
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�Psychotherapy Management

Psychotherapy for food addiction include

	1.	 Cognitive Behavioral Therapy.
	2.	 Interpersonal Psychotherapy.
	3.	 Dialectical Behavioral Therapy.
	4.	 Psychodynamic psychotherapy.
	5.	 Problem-solving 12-step programs.

�Pharmacotherapy

There are no FDA-approved pharmacologic 
treatments for food addiction but medications 
may have a role in the consequences of food 
addiction namely obesity and attendant comor-
bidities. It is also imperative to address other psy-
chiatric or substance abuse disorders with which 
the patient may present.
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Internet Addiction

Geoffrey Talis

�Introduction

The internet has undoubtedly revolutionized the 
way we humans live in our daily lives. It has 
brought humanity conveniences never previously 
thought imaginable, readily controlled at our fin-
gertips. The internet has found its way into our 
lives through our personal and professional lives 
and is primarily accessed through computers and 
cell phones. As a result, we are now able to com-
municate and connect at lightning fast speeds at 
any time of day and during almost any activity of 
our choice. The internet has allowed the develop-
ment of applications, games, programs, hobbies, 
and an entire new world of human existence. The 
internet has clear benefits; however, it has the 
potential to be misused causing severe social and 
occupational dysfunction.

Internet addiction (IA), a term used inter-
changeably with problematic internet use (PIU) 
in the literature, has been on the rise worldwide 
with surveys estimating that up to half of adoles-
cents worldwide are experiencing negative con-
sequences of excessive internet use  [25]. The 
variability in the literature in studying IA has 
made it difficult to have more accurate public 
health estimates. Most studies have not uniformly 
specified the particular use of the internet the par-

ticipants engage in, such as gambling, gaming, 
social networking, smartphone, sex, shopping, 
and information gathering. Each of these catego-
ries of internet use may one day be considered for 
classification under their own disorder category 
or as subtypes of IA with further study [5, 7].

Neurobiological and genetic research has 
found common neural pathways and genes 
related between IA and substance use disorders, 
supporting classification IA as an addiction of 
behavior, as GD has in the DSM-V. Further tar-
geted understanding of the neurobiology and 
genetic factors of IAD is required to compare 
differences and similarities among other sub-
stance use and behavioral addictions. The evi-
dence currently points to various interconnected, 
overlapping neural networks in the brain are 
affected, though apparently differ slightly 
between which use of the internet the user is 
engaging in (GD vs. IGD) [23, 27].

The remainder of this chapter discuss the clas-
sification, diagnostic considerations, etiology, 
demographics, treatments, and neurobiology of 
behavioral addictions with attention to IAD.

�Classification

PIU is a term used for individuals whose internet 
use has become problematic or pathologic, spe-
cifically because of one’s inability to control their 
use of the internet despite adverse life 
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consequences. The DSM-V does not currently 
categorize disorders under a category of behav-
ioral addictions; however, conditions such as 
kleptomania and GD have been included in the 
DSM-V under the categories of impulse-control 
disorders and non-substance addiction. Internet 
addiction also shares similar features to these dis-
orders. The culmination of the past decade of 
research into behavioral addictions, including 
internet addiction, has provided enough evidence 
to distinguish pathologic versus non-pathologic 
internet use. Continued elucidation of specific 
criteria for diagnosis of internet addiction is 
needed through further developing validated and 
standardized measures in collecting epidemio-
logical data [23].

It is also important to consider a cultural con-
text of internet use when formulating a new clas-
sification of mental illness. It is not uncommon 
for people today to use the internet, computers, 
or smartphones to perform any combination of 
activities including personal and professional 
use for a large portion of the day. Distinguishing 
the intentions and effects excessive internet use 
has on people is required when pathologizing a 
common behavior that many people have today. 
Intentions for use of the internet and the results 
or consequences of continued use should be 
evaluated carefully. The purpose of creating 
diagnostic criteria for disorders is to be able to 
identify individuals at risk and carefully and sys-
tematically define conditions in a reliable and 
valid manner so that they can be better under-
stood and treated. A balance must be found 
where the criteria of the disorder are not too nar-
row to hinder generalizability and not too broad 
to obscure knowledge [26].

�Diagnostic Considerations

Internet addiction does not have as precisely 
defined criteria as does gambling disorder or 
IGD.  The criteria for IGD may appear to be 
adapted straight from gambling disorder; how-
ever, IGD does indeed have evidence-based sup-
port for its criteria, though further studies are 

needed to specify a threshold of criteria to offi-
cially rule-in a diagnosis of IGD. Disagreement 
remains in the literature with regard to the spe-
cific diagnostic criteria for IAD, which causes 
marked variability in prevalence reports. Future 
studies are required to more precisely define the 
criteria for IAD. Barriers to investigation include 
discrepancies in approach and scale measures 
used in large population-based studies. There 
have been several scales measuring the severity 
of IAD that have been created both in East-Asian 
countries and United States. Table 7.1 indicates 
an adapted version of proposed IAD criteria by 
using the DSM-V diagnostic criteria for another 
substance use disorder as published by Ascher 
and Levounis (2015).

Many types of rating scales have been used 
in the evaluation of IAD with different target 
cultures and varying areas of focus, some with 
unknown specificities and sensitivities. These 
include: the Young Internet Addiction Scale is 
the best validated tool to date [1]. Other scales 
such as the gaming addiction scale for adoles-
cents (GASA), internet addiction scale (IAS), 
scale for the assessment of internet and com-
puter game addiction (AICA, clinician and self-
reports), the adolescent pathological internet 
use scale (APIUS), Beard’s diagnostic ques-
tionnaire for addiction (BDQ), Internet addic-
tion diagnostic questionnaire (IADQ), 
impulsive-compulsive internet usage disorder 
Yale-Brown Obsessive-compulsive scale 
(IC-IUD-YBOCS), online cognition scale 
(OCS) and the Internet overuse self-rating scale 
(IOSS) each have their strengths and weak-
nesses, however the common theme among 
these assessments is a lack of evidence support-
ing their individual validity [3].

Assessments such as the Korean-internet 
addiction scale (K-IAS) and Chinese Internet 
addiction scale (CIA) have been developed in 
their respective countries for the specific study 
of IAD as it presents in their cultures. Culture, 
context, and demographics have shown to be 
essential in understanding the holistic picture of 
an individual with problematic internet use. 
More studies are needed using one agreed-upon 
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standardized questionnaire in larger populations 
to elicit a more accurate estimate of IAD 
worldwide [3].

�Differential Diagnosis

The first step in formulating a differential diag-
nosis of a patient with IAD is to understand 
whether the disorder is as a result of an under-
lying, comorbid psychiatric condition, or if it 
contributes or potentiates another illness. 
Patients with IAD who are treated for a mood, 
anxiety, obsessive-compulsive or substance use 
disorder and whose internet use reacts accord-
ingly, we can conclude that the problematic 
internet use was as a result of the underlying 

condition. Having a thorough understanding of 
a timeline or pattern of occurrence may help the 
provider identify what internet use may be the 
result of. Does internet use change with an 
improvement in mood after a depressive epi-
sode, a stabilization of mood during a manic 
episode, alleviation of anxiety associated with 
social phobia or a reduction in the use of a 
substance?

Being able to identify the purpose of the inter-
net use also becomes an essential component of 
specifying an appropriate diagnosis and treat-
ment plan. A patient who uses social media as a 
mode of communicating without the pressure of 
having real-life, casual social encounters may 
require further work-up for social phobia. It is 
also possible for a patient with social phobia to 

Table 7.1  Proposed adapted diagnostic criteria for other (or unknown) substance use disorder: problematic internet use

A problematic pattern of use of the internet and other related technologies leading to clinically significant 
impairment or distress, as manifested by at least two of the following, occurring within a 12-month period:
 �� 1. Internet usage is in larger amounts of time or intensity than was intended.
 �� 2. There is a persistent desire or unsuccessful efforts to cut down or control use of the internet.
 �� 3. A great deal of time is spent in activities necessary to use or recover from use of the internet.
 �� 4. Craving, or a strong desire or urge to use the Internet.
 �� 5. Recurrent use of the internet resulting in a failure to fulfill major role obligations at work, school, or home.
 �� 6. Continued internet use despite having persistent or recurrent social or interpersonal problems caused or 

exacerbated by the effects of its use.
 �� 7. Important social, occupational, or recreational activities are given up or reduced because of internet use.
 �� 8. Recurrent internet use in situations in which it is physically hazardous.
 �� 9. Internet use is continued despite knowledge of having a persistent or recurrent physical or psychological 

problem that is likely to have been caused or exacerbated by internet use.
 �� 10. Tolerance, as defined by either of the following:
 ��   (a) A need for markedly increased amounts of internet use to achieve the desired effect.
 ��   (b) A markedly diminished effect with continued same amount of Internet use
 �� 11. Withdrawal, as manifested by the following: internet use is at times employed to avoid withdrawal symptoms.
Specify if:
In early remission: After full criteria for problematic internet use disorder were previously met, none of the criteria 
for problematic internet use disorder have been met for at least 3 months, but for less than 12 months (with the 
exception that Criterion A4, “Craving, or a strong desire or urge to use the internet,” may be met).
In sustained remission: After full criteria for problematic internet use were previously met, none of the criteria for 
problematic internet use disorder have been met at any time during a period of 12 months or longer (with the 
exception that Criterion A4, “Craving or a strong desire or urge to use the Internet,” may be met).
Specify if:
In a controlled environment: This additional specifier is used if the individual is in an environment where access to 
the internet is restricted.
Specify current severity:
Mild: Presence of 2–3 symptoms.
Moderate: Presence of 4–5 symptoms.
Severe: Presence of 6 or more symptoms.

Source: [34, 35]
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have IAD, it is also important to categorize the 
amount of time the patient also spends watching 
pornography, using social media, gambling, 
shopping, or gaming (Balakrishnan and Griffiths 
2018).

�Epidemiology

Estimates of IAD range broadly (0.3–38%) as the 
prevalence and cultural context within each coun-
try are combined with the inconsistency and vari-
ability of scales measuring symptomatology 
([10], Mihajlov et al. 2017). Standardization and 
agreement on basic criteria measures will be 
required to further strengthen the validity of prev-
alence reports. More confounding variables 
regarding reports of epidemiological data include 
failure to distinguish or specify what exactly the 
populations of individuals being studied were 
actually using the internet for (social media, 
smartphone use, gaming, shopping, pornography, 
gambling) as well as evaluating for the presence 
of other comorbid psychiatric disorders such as 
social anxiety, mood disorders, obsessive-
compulsive and ADHD.  In a comprehensive 
review of problematic internet gaming and inter-
net gaming disorder, Gonzalez-Bueso and col-
leagues found that 92% of individuals have 
comorbid anxiety, 89% with depression, 85% 
with symptoms of ADHD, 75% with social pho-
bia and obsessive-compulsive symptoms with 
IGD. Rates were clearly higher in males. As pre-
viously discussed, there are contradictions in the 
literature regarding these variables and require 
more longitudinal studies addressing the com-
plex relationship of these comorbidities.

In a systematic review by Carli et  al., males 
were the majority affected by PIU and most com-
monly had symptoms of depression and 
ADHD. As previously stated, the significant het-
erogeneity that is pervasive in the literature of 
IAD makes accurate conclusions less apparent. 
In other studies, IAD was found to be more com-
mon among young females and IGD more com-
mon among males [26].

�Etiology

The etiology of IA may be looked at through a 
variety of lenses. Viewing IA through a biopsy-
chosocial model may be most holistic, which is 
inclusive of analyzing genetic vulnerabilities or 
abnormalities in neurochemical processes, per-
sonality characteristics, demographic factors, 
and ease of accessibility. Other models of under-
standing the development and maintenance of IA 
are the triple A model (accessibility, anonymity 
and affordability), the cognitive-behavioral 
model, and the anonymity, convenience, escape 
model [8]. As discussed, the etiology of IA must 
be further specified to the specific intention or 
purpose the user is using the internet for.

�Treatment (Pharmacotherapy 
and Psychotherapy)

IA lacks definition consensus, as previously 
mentioned, which directly impacts the quality of 
studies that address treatment methods. Both 
psychopharmacology and psychotherapy inter-
ventions have been studied independently and 
together as well described in a systematic review 
by [33]. Antidepressants such as escitalopram 
and bupropion were compared both head to 
head, with and without psychotherapy (cognitive-
behavioral, motivational interviewing, family-
based). These studies indicated statistically 
significant reductions in the Young Internet 
Addiction Scale score after 4–6-week trial of 
both antidepressant and CBT interventions in 
affected individuals from around the world. 
Inclusion criteria varied between these studies, 
some documenting change in time in hours spent 
online versus scale based. Studies were also of 
small sample sizes between 10 and 62 partici-
pants. Overall, the groups treated with bupro-
pion with and without CBT were found to be 
more effective in reducing YIAS scores than 
escitalopram with and without CBT. Other medi-
cations that have been studied include psycho-
stimulants such as methylphenidate and 
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atomoxetine, which have been shown to reduce 
ADHD symptoms and internet use in a group of 
62 medication-naïve children after 8  weeks of 
treatment [16].

As will be further explained, the phenomenol-
ogy and neurobiology of IA shares similarities 
with other psychiatric disorders such as 
substance-use disorders, impulse control disor-
ders, obsessive-compulsive disorders, and other 
mood and psychotic disorders. Studies using 
medications such as antipsychotics, mood-
stabilizers opioid-receptor antagonists, and 
glutamate-receptor antagonists are limited in 
number and treatment effectiveness, though may 
be important to consider if another psychiatric 
disorder is suspected in the work-up of a patient 
affected with IA.

Psychotherapy techniques such as cognitive-
behavioral therapy (CBT), motivational inter-
viewing (MI), psychodynamic psychotherapy, 
family therapy, and mindfulness-based interven-
tions have also been studied in IA as well as 
IGD. Most studies are limited due to lack of con-
trol groups and a consensual agreement on diag-
nosing IA.

Cognitive-behavioral therapy for internet 
addiction (CBT-IA), developed by Young 
includes maintaining a log of time spent online, 
development of time management skills, goal 
setting, and restructuring cognitive distortions. 
CBT period has been shown to be the most 
evidence-based method of reducing distress and 
improving functionality in IA to date [12].

IA affects the family dynamic at home, as the 
most likely sufferers of IA are currently adoles-
cent males. Family therapy has been shown to be 
effective in reducing IA distress at both the level of 
the patient and family. Included in family therapy 
are three approaches: improving family communi-
cation through active listening, establishing limits 
on screen time and screen free zones, and enhanc-
ing family bonding through close examination of 
current relationships and through role playing.

Motivational interviewing has been shown to 
be helpful for IA.  Adolescents typically have 

minimal desires to change their addictive or 
problematic behaviors and therefore it is the par-
ents who typically present for help. Helping teens 
bring attention to the activities that are being 
missed is an effective exercise in the process of 
behavior change [9, 31].

�Neurobiology of Behavioral 
Addictions

The definition of addiction has mostly been 
exclusive to substance use disorders in the twen-
tieth century. There are defined neuroplastic 
changes that occur in those developing an addic-
tion via alterations in glutamatergic signaling, 
altering the motivation, executive functioning, 
reward pathways in the brain leading to changes 
in the patterns of cognition, emotion, and behav-
ior [20]. It is not surprising that after chronic use 
of substances as well as behaviors that the neural 
pathways are altered and strengthened to pro-
mote continued engagement with the substance 
and/or behavior. Their new neurobiological func-
tioning predisposes individuals to experience 
irresistible cravings, developing tolerance, expe-
riencing withdrawal syndromes when the sub-
stance or behavior is removed, leading to high 
rates of relapse after discontinued use and further 
engagement with the substance and/or 
behavior [30].

Regions of the brain that affect motivation, 
executive functioning, and reward pathways are 
the glutamatergic and dopaminergic neurons 
within the dorsal striatum, nucleus accumbens, 
ventral tegmental area, and prefrontal cortices 
(mesocorticolimbic system and extended amyg-
dala pathways). MRI, fMRI, and PET studies of 
affected individuals indicate that altered func-
tioning of these areas in the brain is shared among 
IAD, IGD, and substance-use disorders, thus, in 
favor of labeling internet use as an addiction. 
EEGs have been used to assess brain wave reac-
tivity, such as reductions of inhibitory control and 
an increase in cue-reactivity; therefore, requiring 
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increased levels of cognitive resources to com-
plete tasks secondary to impulsivity and impaired 
executive functioning [20].

�Smartphones and Social Media, 
Pornography, Gambling, 
and Gaming

�Social Media and Smartphones

The smartphone has become one of the most 
accessible methods using the internet [21]. 
Problematic smartphone use and social media 
use have been found to be directly related and 
identified as the most common issue regarding 
smartphone use [19, 29]. Socializing via online 
social media platforms may present as an 
opportunity to those individuals who are fear-
ful of real-life social situations or could pres-
ent as evidence of a pathological coping 
mechanism for adult developmental transitions 
and crises. They use social networking to find 
psychological meaning to a deep and compel-
ling need to feel emotionally close to others. In 
an online environment they can express them-
selves and find the acceptance missing in their 
lives [28]. Excessive smartphone usage also 
facilitates problematic pornography viewing 
and gambling [19].

Most frequently reported estimate of college 
students affected by smartphone addiction is 
between 10% and 20% [6]. As the internet and 
smartphones have infected the entire world, use 
of smartphones should especially be evaluated in 
the context they are being studied in. With rela-
tion to Asian society, there is commonly little 
time for in-person socialization which contrib-
utes to high usage of mobile devices [18].

Problematic smartphone use is not classified 
as addiction as no large studies have been con-
ducted to evaluate the suitability of such a diag-
nosis. General lack of construct validity to 
“smartphone addiction studies” [24]. Current 
internet use may be a natural progression of the 
modern-day way of life, which researchers may 
only have a pathological explanation for this phe-
nomenon [29]. This is another instance where it 

is especially important that mental health provid-
ers not pathologize normal behavior in a techno-
logically developing society [13].

�Online Gambling

Gambling disorder (GD) has been identified as a 
unique disorder and classified under the category 
of substance-related and addictive disorders in 
the DSM-V as it has been found to share more 
commonalities with substance use disorders 
(SUDs) rather than those of obsessive-compulsive 
disorders (OCD) or impulse control disorders. 
Concepts such as “chasing losses” and supersti-
tious beliefs differentiate gambling disorder from 
SUDs. These findings have been based on multi-
ple domains including diagnostic criteria, clinical 
characteristics, social factors, co-occurring disor-
ders, personality features, behavioral measures, 
biochemistry, neurocircuitry, genetics, and treat-
ments [27]. The dysregulation of dopaminergic 
tone is the neurobiological link gambling disor-
der and impulse control disorders. Games that are 
classified under the umbrella of gambling include 
games commonly found at casinos such as slots 
and card games, sports betting, dice, and lottery. 
The shift of these common casino games to an 
online platform has increased the access, avail-
ability, and exposed vulnerable individuals to 
gamble more frequently and with ease.

Gambling involves risking something of value 
in a game of chance in hopes of obtaining some-
thing of greater value. Online gambling has 
become immensely popular with tens of millions 
of dollars in quarterly earnings at many casinos 
nationwide. Online gambling features many 
enchanting, spectacular, and engaging displays 
of fun and suspense as the slots appear to be in 
traditional casinos, though with more customiz-
able options and unique themes. Online gambling 
closely relates to internet gaming in that the 
flashing lights and engaging game play keep the 
player glued to the screen awaiting the next 
attractive sound or visual splendor.

In business and law, gambling is debated even 
within other online domains such as gaming. A 
mystery “loot box” found in some games offers 
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the player to spend money on the contents within 
the box, which is unknown to the player. The 
contents of the box may be superior in some way, 
allowing the player to gain unique access to 
aspects of the game otherwise not available to 
others. Loot boxes have already been banned in 
some countries and are currently under investiga-
tion in the USA.

The South Oaks Gambling Screen is a vali-
dated tool that has been extensively used to iden-
tify pathologic gambling, though may be 
somewhat outdated with a high number of false 
positives. Gamblers Anonymous Survey has not 
yet been validated, though can provide useful 
clinical information and can be helpful to patients 
and families. The Lie/Bet Questionnaire is sim-
ply two questions to ask when evaluating a 
patient: “Have you ever had to lie to people 
important to you about how much you gamble?” 
and “Have you ever felt the need to bet more and 
more money?” This tool is highly sensitive and 
will signal the evaluator to investigate further 
about the patient’s gambling tendencies.

�Internet Gaming

Internet Gaming Disorder (IGD) has been added 
in Sect. 3 of the DSM-V as a condition for future 
study and is likely the closest of other behavioral 
addictions to be added to the next version of the 
DSM. In China, internet gaming has already been 
defined as an addiction. There continues to be a 
lack of a standard definition from which to derive 
prevalence data (diversity of assessment tools). 
Criteria for this disorder closely resemble that of 
gambling disorder (GD; previously known as 
pathological gambling, PG) and substance use 
disorders including aspects such as tolerance, 
withdrawal, cravings, preoccupation, and dys-
function in major life areas (school, work, 
relationships) [4].

It is estimated that the majority afflicted with 
IGD are adolescent men with comorbid psychiat-
ric conditions such as depression, ADHD, OCD, 
and substance use disorders. Other disorders such 
as generalized and social anxiety, hypomania, 
obsessive-compulsive personality disorder, bor-

derline personality disorder, avoidant personality 
disorder, and psychosis have been found to be 
higher in prevalence with individuals with 
IGD.  Those most susceptible to developing the 
disorder are children and adolescents who have 
high impulsivity, lower social competence, and 
higher amounts of game play. These individuals 
tend to also have higher rates of aggression and 
poor relationships with parents and comorbid 
depression and ADHD symptoms. Males are 
almost twice as likely to suffer from IGD than 
females [14].

Affected individuals are typically drawn into 
games with team aspects and that are competitive 
in nature. They will play a game between 8 and 
10 hours per day on average and exceed 30 hours 
of gameplay per week. Male adolescents and 
Asian populations tend to have been the most 
commonly studied populations to date.

Various types of psychotherapeutic approaches 
such as psychodynamic, cognitive-behavioral, 
family, and group-based interventions as well as 
psychopharmacologic interventions have been 
studied for treatment of IGD.  It is of greatest 
importance to uncover what motivating factors 
are most salient to the individual who is suffering 
from excessive game play and tailor treatment 
specifically to that individual [14, 15].

�Problematic Online Pornography Use

POPU fits the triple A framework (accessibility, 
affordability, anonymity) and thereby enhances 
the risk for prone individuals, to engage in vari-
ous types of sexually related behaviors, most 
commonly including masturbation. Risk factors 
for developing POPU are being a novelty-
seeking, young, religious man who uses the 
internet frequently, most commonly finding him-
self in negative mood states, prone to sexual 
boredom. Minors are a particularly vulnerable 
population as they are still in the process of sex-
ual neurodevelopment. The clinical manifesta-
tions of POPU are sexual dysfunction and 
psychosexual dissatisfaction, which are revers-
ible when the behavior is controlled. Out-of-
control sexual behavior has been included in the 
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ICD-11 and will be of use when addressing 
patients that seek medical attention [2].

Love et  al. [22] conclude that internet por-
nography addiction fits into the addiction frame-
work and shares similar basic mechanisms with 
substance addiction, similarly to other behav-
ioral addictions mentioned in this chapter. It 
stimulates the brain’s reward system, and the 
person is searching for additional excitement 
online. The excessive use of internet pornogra-
phy could also be explained from a neurobio-
logical aspect, as there is an expectation of a 
more intense content the individual seeks fur-
ther excitement by increasing the frequency of 
online sexual activities [11, 17].

Criteria most commonly proposed include 
concepts of loss of control, excessive time spent 
on sexual behavior, and negative consequences to 
self and others. A flexible assessment tool must 
be developed to aid in determining when a nor-
mal behavior becomes pathologic, which may 
require correlation with neurobiological evi-
dence. Treatment is focused on the reduction or 
elimination of the behavior. Fortunately, it 
appears that clinical symptoms are reversible 
with reduction or removal of the behavior and 
normal functioning returns. Individual treatment 
course will be determined on case-by-case basis 
and may typically include elements of mindful-
ness and acceptance-based psychotherapy, which 
on occasion has been shown to be equally or 
more important than a pharmacological approach 
[2]. A pilot study for POPU with acceptance 
commitment therapy showed promising results 
teaching coping skills around distress tolerance 
or frustration intolerance may be useful [32].

�Conclusions

The internet has evolved from simple personal and 
professional applications like text chatting and 
web browsing to include more spectacular and 
psychologically engaging activities such as gam-
ing, gambling, pornography, and social media. 
The availability, access, and vulnerability model 
has opened the flood gates for people to use the 

internet excessively for these purposes, ultimately 
leading to problematic or addictive behaviors that 
have severe consequences in these individual’s 
lives in all aspects. The first step is to identify the 
reason for usage and rule-out any underlying men-
tal illnesses to be treated, as problematic internet 
use may subside or resolve upon treatment of any 
mood, anxiety, or psychotic disorders. Further 
work in this field will involve reaching a consen-
sus for criteria for the above-mentioned disorders 
that do not pathologize behavior that may be con-
sidered normal in our technologically advancing 
society as to avoid negative consequences.
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Gambling Disorder
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�Introduction

Gambling is universal and has been in existence 
for several millennia, with lifetime gambling of 
approximately 78% in the United States [1].

Pathological gambling was initially recog-
nized as a psychiatric disorder in 1980. At the 
time it was grouped under Impulse Control 
Disorders. Numerous data over the past decade 
suggest several similarities between pathological 
gambling and the substance use disorders, 
including some neurobiological overlap [2, 3]. 
More recently pathological gambling has been 
reclassified as “Gambling Disorder” in the 
addictions category of the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-
5) [4, 5, 6] The DSM-5 reclassified pathological 
gambling (renamed “disordered gambling”) 
from the “Impulse Control Disorders Not 
Elsewhere Classified” category into the new 
“Substance-Related and Addictive Disorders” 
category. This new term and category lends cre-
dence to the concept that drugs are not necessary 
for individuals to be engaged in addictions. This 
is the concept of behavioral addictions; individu-
als may be compulsively and dysfunctionally 
engaged in behaviors without external drug 

administration, and these behaviors can be con-
ceptualized within an addiction framework as 
different expressions of the same underlying 
syndrome. Its inclusion in DSM V reflects simi-
larities between problem gambling and sub-
stance use disorders [7, 8].

Gambling is defined in DSM V as Persistent 
and recurrent problematic gambling behavior 
leading to clinically significant impairment or 
distress, as indicated by the individual exhibiting 
four (or more) of the following in a 12  month 
period:

	(a)	 Needs to gamble with increasing amounts of 
money in order to achieve the desired 
excitement.

	(b)	 Is restless or irritable when attempting to cut 
down or stop gambling.

	(c)	 Has made repeated unsuccessful efforts to 
control, cut back, or stop gambling.

	(d)	 Is often preoccupied with gambling (e.g., 
having persistent thoughts of reliving past 
gambling experiences, handicapping or plan-
ning the next venture, thinking of ways to get 
money with which to gamble).

	(e)	 Often gambles when feeling distressed (e.g., 
helpless, guilty, anxious, depressed).

	(f)	 After losing money gambling, often returns 
another day to get even (“chasing” one’s 
losses).

	(g)	 Lies to conceal the extent of involvement 
with gambling.
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	(h)	 Has jeopardized or lost a significant relation-
ship, job, or educational or career opportu-
nity because of gambling.

	(i)	 Relies on others to provide money to relieve 
desperate financial situations caused by 
gambling.

The gambling behavior is not better explained 
by a manic episode.

Disordered gambling is the only addictive dis-
order that is included in the main section of 
DSM-5. “Internet gaming disorder” another 
behavioral addiction has been flagged as a possi-
ble candidate for future inclusion in the addic-
tions category. In the sections that follow, 
prevalence, global impact, public health rele-
vance, risks factors, and treatment options are 
addressed.

Epidemiological studies that have employed 
screening instruments like the South Oaks 
Gambling Screen [9] have frequently generated 
higher prevalence estimates than have those 
employing DSM criteria [10, 11].

Meta-analytic data suggest that prevalence 
of past-year adult disordered gambling ranges 
from 0.1% to 2.7% [12] The estimated propor-
tion of disordered gamblers among college stu-
dents appears higher, estimated in one study at 
7.89% [13].

DSM V criteria for disordered gambling are a 
guide in defining the characteristics of other 
behavioral disorders [14, 15]. For example, 
Young’s Diagnostic Questionnaire [16] proposes 
the following criteria for Internet addiction: with-
drawal, tolerance, preoccupation with the 
Internet, longer than intended time spent on the 
Internet, risk to significant relationships or 
employment relating to Internet use, lying about 
Internet use, and repeated, unsuccessful attempts 
to stop Internet use. Prevalence for data adoles-
cents ranges from 4.0% to 19.1%, and for adults, 
from 0.7% to 18.3% [17]. Similarly, a range of 
prevalence estimates have been reported for 
problematic video-game playing among adoles-
cent populations (4.2–20.0%), with adult esti-
mates (11.9%) also falling in that range [17].

The relevance of gambling as a public health 
issue is of paramount importance. Gambling is 

often one of a variety of acceptable modalities of 
relaxation. It is mostly experienced as an enjoy-
able and innocuous activity. However, for a small 
group, it can become problematic with severe 
negative consequences. Therefore, the expansion 
of legalized gambling is an important public 
health concern [18]. In light of these concerns 
about gambling, it makes immanently good sense 
to study the epidemiology of this behavior. The 
epidemiological study provides information 
about the incidence of problem gambling. This 
will help inform efficacy of policies implemented 
to mitigate the public health issues associated 
with gambling [19].

The potential for negative public health impact 
globally has led to initiatives to reduce harm 
associated with this expansion. Generally, gam-
bling disorder has not been given top priority as 
an urgent public health issue. However, a few 
jurisdictions have addressed it as a public health 
issue and focused on both prevention and treat-
ment. Data from Australian and New Zealand 
suggest that the burden of harm due to gambling 
is approximately equal to that of major depres-
sive disorder and alcohol use disorder [20]. 
Gambling-related burden of harm is approxi-
mately twice that of diabetes and three times that 
of substance use disorder. This burden is primar-
ily due to the impact on finance, relationships, 
health, productivity, and education. This burden 
aggravates health and social disparities.

National current (past 12  months) gambling 
prevalence rates range from 0.1% to 6.0% [21]. 
These estimates are subject to the type of screen-
ing measures used and survey methodology. 
Williams and colleagues corrected for these 
methodological differences across global studies 
using applied weightings [19]. Their data suggest 
prevalence rates are generally low in Europe, 
high in Asia, and intermediate in Australasia and 
North America. The trend is regions with ade-
quate data (Australia, Canada, and the United 
States) was an initial increase in problem gam-
bling prevalence followed by a decrease over 
time. It is noteworthy that in these jurisdictions 
gambling availability increased throughout the 
period considered. In a meta-analysis of 34 
Australian and New Zealand surveys conducted 
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since 1990, the prevalence of problem gambling 
prevalence was found to both increase and 
decrease over time relative to the number of elec-
tronic gaming machines per capita in the year 
surveys were conducted [22]. Both relationships 
were strong, accounting for almost three-quarters 
of the prevalence variation. Therefore, these data 
support for both the availability and adaptation 
hypotheses. The availability hypotheses propose 
that increased gambling availability leads to 
increased participation and increased problem 
gambling. The adaptation proposes that over time 
adaptation due to “host” immunity and protective 
environmental changes, adaptation occurs. As a 
result there is a reduction in gambling participa-
tion and problem levels fall, in spite of increases 
in gambling availability. In general, greater gam-
bling availability has led to increased consump-
tion and increased problems globally. However, 
in both expanding and maturing markets, gam-
bling consumption and problem gambling rates 
can decline, sometimes markedly, rather than 
increase. While reductions in gambling con-
sumption and problems occur together in these 
situations, recent studies conducted in New 
Zealand, Sweden, and Australia have found a dif-
ferent pattern [23, 24]. Significant reductions in 
gambling participation occurred in these jurisdic-
tions. However, prevalence rates remained 
unchanged. Data in two of these studies suggest 
increased gambling prevalence in spite of very 
large decreases in youth gambling participation 
[24]. These findings are not consistent with either 
availability or adaptation and cannot be eluci-
dated simply by gambling exposure. Other fac-
tors that play a role in the onset and progression 
of problem gambling have to be considered. 
Although several factors contribute to the onset 
of problem gambling, both initially and in cases 
of relapse, gambling participation measures are 
the most strongly implicated [25]. Gambling fre-
quently and the feeling of being skilled in these 
activities are strongly linked to the development 
of problem gambling. Participation in multiple 
gambling forms, high gambling expenditure, 
commencing gambling at a young age, and expe-
riencing an early big win are additional risk 
factors.

Other factors related to gambling include but 
are not limited to having family members or 
friends who are regular and/or problem gamblers, 
gambling being the primary leisure activity and 
membership of rewards programs that encourage 
gambling. Men, young adults, low-income, and 
single individuals are almost universally found to 
be at elevated risk. Indigenous and some ethnic 
minority groups also have high incidence and 
prevalence rates. Additional risk factors identi-
fied in a number of groups include living in poor 
neighborhoods, membership of certain religious 
groups, lack of formal education, and unem-
ployed status. Many of these high-risk groups 
live disproportionately in neighborhoods that are 
both deprived and have high concentrations of 
gambling venues. Living close to residential 
gambling venues is also associated with problem 
gambling. Some of these at-risk groups have low 
levels of gambling participation and limited prior 
exposure to more hazardous forms of gambling. 
A combination of increased vulnerability, low 
socio-economic disadvantage, and high gam-
bling exposure plays a major role in the develop-
ment of problem gambling [23]. This combination 
may also, in part, explain the plateauing of prob-
lem gambling prevalence rates in spite of falling 
general population gambling participation and 
spending rates. Another likely explanation for 
plateauing prevalence rates in the face of reduced 
gambling participation is that populations with 
many years of exposure to gambling will contain 
substantial numbers of past problem gamblers 
who are prone to relapse. Recent data [24–26] in 
populations of this type found that, of current 4 
problem gamblers, at least fifty percent became 
problem gamblers during the preceding 
12 months. Approximately thirty percent of these 
“new” problem gamblers were individuals who 
relapsed. Pathological and problem gambling are 
highly comorbid with a large number of other 
mental health disorders, especially substance use 
disorders [27]. They also suggest that problem 
gamblers also have significantly higher rates of 
mood, anxiety, and personality disorders. 
Problem gambling sometimes precedes the onset 
of the comorbid disorder and other times it is vice 
versa. Two of the recent studies suggest that 
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substance abuse and dependence and behavioral 
addictions are significantly correlated with future 
problem gambling. These studies also identified 
other mental health disorders as predictors of 
problem gambling. Negative experiences early 
on in childhood, which include abuse and trauma 
are also correlated to later problem gambling 
development [28]. Furthermore, data genetics 
makes significant heritable contribution to prob-
lem gambling. The co-occurrence of gambling 
and alcohol use disorders appears to be partially 
attributable to genes that affect both disorders. 
Data from multiple studies suggest that cognitive 
characteristics and deficits and multiple neu-
rotransmitter systems apparently play a signifi-
cant role in emotional, cognitive, and behavioral 
aspects of problem gambling [7]. Problem gam-
blers are highly prone to cognitive distortions 
including over-rating their own gambling skill, 
illusions of control, illusory associations, super-
stitious beliefs, interpretive biases, e.g., the belief 
that a win will come after a number of loses and 
selective memory. Problem gambling prevalence 
is determined both by the inflow of new problem 
gamblers and outflow – through recovery, remis-
sion, migration, and death. From prospective 
general population studies, it is known that prob-
lem gambling prevalence rates usually remain 
much the same over a period of a few years. 
However, in any given year, around half move out 
of the problem gambling category and are 
replaced by “new” problem gamblers. As men-
tioned, this includes both first-time and relapsing 
cases. Adolescents are also avid gamblers.

Adolescent gambling is illegal, it is nonethe-
less relatively common [29]. Studies suggest that 
individuals under the age of 18 years often report 
taking part in a variety of gambling activities, and 
youth is often reported as a common risk factor 
for developing gambling disorder (GD) [30, 31]. 
The risk factors for gambling disorder are numer-
ous. These include but are not limited to individ-
ual risk factors (alcohol use frequency, antisocial 
behaviors, depression, male gender, cannabis 
use, illicit drug use, impulsivity, number of gam-
bling activities, problem gambling severity, sen-
sation seeking, tobacco use, violence, and 
under-controlled temperament), relationship risk 

factor (peer antisocial behaviors), community 
risk factor (poor academic performance), indi-
vidual protective factor (socio-economic status), 
and relationship protective factors such as paren-
tal supervision and social problems [32].

Although the prevalence of GD is higher in 
younger age groups, it is also a considerable 
problem for many older adults. Older individuals 
with GD were more likely to be single or 
divorced/separated [33]. One of the primary rea-
sons for engaging in gambling in this group is an 
effort to minimize negative emotional states. 
Older individuals may either have limited access 
to other exciting activities or are unable to par-
ticipate in these activities. These factors, along 
with having a fixed income and limited prospects 
of future earnings, make them an extremely vul-
nerable group [34]. However, risk factors for 
gambling disorder are multifactorial.

These factors include psychological risk fac-
tors such as impulsivity. This is a common fea-
ture in nearly all addictions, including GD 
[35–37]. Personality traits are associated with 
GD, yet no single profile can encompass all gam-
blers. However, there is a degree of consensus 
that harm avoidance, low self-directedness, and 
difficulties with decision-making and planning 
are, alongside impulsivity and sensation seeking, 
closely associated with the risk of developing a 
gambling problem [38].

In comparison with the general population, 
individuals with GD have an increased risk for 
suicide. A study in treatment-seeking individuals 
with GD suggests that approximately 32% of 
individuals had experienced suicidal ideation 
[39], whereas another study found that 30.2% of 
patients reported one or more suicide attempts in 
the 12  months preceding GD treatment [40]. 
Increased medical and psychiatric comorbidity 
leads to a significantly decreased quality of life 
because of GD, yet still only 10% of individuals 
with GD ever seek treatment for GD [41]. 
However, some reports indicate that treatment-
seeking rates are higher for patients with greater 
disorder severity [42].

Reducing the prevalence of problem gam-
bling, and to some extent associated harms, 
requires implementing primary prevention 
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measures to lower the rate of problem onset, as 
well as treatment and other measures to acceler-
ate recovery or remission and prevent relapse. 
While further research is required, it appears that 
many of the factors implicated in problem gam-
bling development also contribute to problem 
chronicity and relapse. A variety of policy and 
prevention approaches have been developed to 
reduce the prevalence of problem gambling and 
gambling-related harm [20]. Those that focus on 
the agent gambling include measures intended to 
(1) reduce gambling supply, (2) reduce the 
potency of gambling activities and participation, 
and (3) reduce demand. Supply reduction inter-
ventions include legal and regulatory measures 
to: prohibit or reduce the number of gambling 
venues and outlets, either generally or selectively 
(e.g., in vulnerable neighborhoods); reduce 
access hours; impose access restrictions (e.g., 
based on age or resident status); and, implement 
venue exclusion. In the 5 cases of EGMs, the 
main contributor to gambling harm in most juris-
dictions where they have been widely introduced, 
potency reduction measures include modifying 
game parameters such as speed of play, number 
of near misses, bet size and mandatory pay-outs; 
enforced breaks in play; static and dynamic mes-
saging, self-appraisal messaging, monetary and 
time-based pop-up messaging; normative feed-
back and enhanced messaging; limit setting (pre-
commitment), behavioral tracking tools; and 
prohibition and modification of note acceptors. 
Demand reduction measures include smoking 
bans; prohibiting or limiting alcohol use while 
gambling, restricting access to money (e.g., credit 
and ATMs); modifying venue design; restricting 
advertising, promotions and sponsorship; infor-
mation and awareness campaigns, education 
regarding gambling and gambling harm; chang-
ing attitudes; changing cognitions; venue staff 
training and host responsibility programs; on-site 
information and/or counseling centers, helplines 
and on-line face-to-face interventions for prob-
lem gamblers and significant others. It is not 
known how effective most of the foregoing mea-
sures are and, as mentioned, it appears that those 
likely to be least effective are the ones most fre-
quently deployed. This is perhaps not unexpected 

as problem gamblers account for a large propor-
tion of gambling revenue, for instance, as much 
as 40% in the case of EGMs in Australia [43]. 
Governments and gambling providers seek to 
maximize revenue and profits; both of which are 
likely to fall, probably substantially, if prevention 
and harm reduction measures are fully and effec-
tively implemented. Hancock and Smith [44] 
maintain that the widely followed Reno Model of 
responsible gambling intended to provide con-
sumer protection and reduce gambling-related 
harm, paradoxically, is an impediment to imple-
mentation of effective prevention and harm 
reduction measures. In large part, this attributed 
to the model’s emphasis on individual responsi-
bility and problem gamblers. They call for this 
approach to be incorporated within broader 
framework that includes public health principles, 
consumer protection, duty-of-care, regulatory 
responsibility, and independent research. While 
much of the research and policy focus has been 
on problem gambling, as with a number of other 
public health issues, it has been shown that most 
of the harm associated with gambling participa-
tion is generated by gamblers other than problem 
gamblers (the “prevention paradox”). A recent 
Victorian study found that only 15% of harm was 
attributable to problem gamblers. Most harm was 
occasioned by people classified as low or 
moderate-risk gamblers [45]. This occurs because 
while problem gamblers and people associated 
with them experience high levels of harm, they 
are greatly outnumbered by subclinical gamblers. 
Consequently, it is important that this group is 
also the focus of regulatory and preventive inter-
ventions. Given the very high levels of gambling-
related harm in some population sectors targeted 
as well as more universal approaches will be 
required to reduce harm and disparities between 
different ethnic, socioeconomic, and other social 
groups [46]. Many of the non-gambling risk and 
protective factors for at-risk and problem gam-
bling are common to other mental health and 
addiction disorders. Reducing these risk factors 
and strengthening protective factors can be 
expected to have health and social benefits that 
extend beyond problem gambling and gambling-
related harm.
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�Similarity Between Substance Use 
and Behavioral Disorders [47, 48]

Individuals with substance use and behavioral 
disorders generally score high on self-report 
measures of impulsivity and low on measures of 
harm avoidance [3]. However, some data suggest 
that individuals with gambling use disorder may 
exhibit high levels of harm avoidance [49]. 
Individuals with gambling disorder and 
obsessive-compulsive disorder (OCD) both score 
highly on measures of compulsivity. However, in 
individuals with gambling disorder these impair-
ments are apparently limited to poor control over 
mental activities and ability to control motor 
behavior-related urges [50].

Regulation of addictive behaviors maybe 
motivated by either delayed negative conse-
quences or immediate reward: that is, temporal or 
delay discounting. Reduction in prefrontal cortex 
control over subcortical processes may culminate 
in motivations to engage in addictive behavior 
[51]. Individuals with disordered gambling and 
substance use disorder (SUD) display rapid tem-
poral discounting of rewards; that is diminished 
temporal or delay discounting. Therefore, they 
are more prone to select smaller, earlier rewards 
than larger ones that come later [52, 53]. Although 
some data suggest that abstinent individuals with 
substance use disorders (SUDs) perform better 
than do individuals with current SUDs, other data 
suggest no significant differences [52]. A recent 
study suggests that delay discounting did not dif-
fer in individuals with disordered gambling pre-
treatment and one-year posttreatment [54].

Dopamine has been implicated in learning, 
motivation, salience attribution, and the process-
ing of rewards and losses (including their antici-
pation [reward prediction] and the representation 
of their values) [55]. Dopamine plays a signifi-
cant role in reward circuits, including projections 
from the ventral tegmental area to ventral stria-
tum in SUDs [55]. Therefore, it makes imma-
nently good sense for studies on behavioral 
addictions to focus on investigating dopamine 
transmission. Dopamine release in the ventral 
striatum has been positively associated with Iowa 
Gambling Task performance in healthy control 

subjects but negatively in individuals with disor-
dered gambling [56]. This indicates that dopa-
mine release probably plays a role in both 
adaptive and maladaptive decision-making.

Serotonin is implicated in emotions, motiva-
tion, decision-making, behavioral control, and 
inhibition of behavior. All of which in turn play a 
significant role are vital in addictive behavior. 
Therefore, it is not surprising that dysregulation 
of serotonin functioning may mediate behavioral 
inhibition and impulsivity in disordered gam-
bling [57]. Levels of the serotonin metabolite 
5-hydroxyindoleacetic acid (5-HIAA) in cere-
brospinal fluid are reduced in disordered gam-
bling [58]. The peripheral marker of serotonin 
activity, platelet monoamine oxidase is also low 
in men with disordered gambling [59, 60] provid-
ing additional support for serotonergic dysfunc-
tion. Furthermore, striatal binding of a ligand 
with high affinity for the serotonin 1B receptor 
was associated with problem-gambling severity 
among individuals with disordered gambling 
[61]. These findings are consistent with those 
from challenge studies using meta-
chlorophenylpiperazine (m-CPP), a partial ago-
nist with high affinity for the serotonin 1B 
receptor. These studies observe different biologi-
cal and behavioral responses in individuals with 
behavioral or substance addictions relative to 
those without SUDs/behavioral disorders in 
response to m-CPP.  Other studies indicate dys-
regulated hypothalamic-pituitary-adrenal axis 
has been observed in disordered gambling [62]. 
Noradrenaline may be involved in the peripheral 
arousal associated with gambling [63, 64].

Data suggest neurocircuitry between behav-
ioral and substance addictions is shared; espe-
cially in involving the frontal and striatal regions. 
Studies using reward-processing and decision-
making tasks have identified important contribu-
tions from subcortical (e.g., striatum) and frontal 
cortical areas, particularly the ventromedial pre-
frontal cortex (vmPFC). Among disordered gam-
blers, versus healthy controls, both decreased 
[65] and increased vmPFC activity [66] have 
been reported during simulated gambling and 
decision-making tasks. These findings may have 
been influenced by the specific tasks used, the 
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populations studied, or other factors [67]. 
Relatively greater activation of other frontal and 
basal ganglia areas, including the amygdala, dur-
ing high-risk gambling decision making in the 
Iowa Gambling Task has been observed among 
disordered gamblers [66]. While data are rela-
tively limited for other behavioral addictions, 
several recent cue-induction studies have demon-
strated activation of brain regions associated with 
drug-cue exposure.

The mesolimbic pathway (“reward pathway”) 
from the ventral tegmental area to the nucleus 
accumbens has been implicated in both substance 
and behavioral addictions [68]. Relatively 
decreased ventral striatal activation has been 
reported in disordered gamblers during monetary 
reward anticipation [69] and simulated gambling 
[70]. More recent data using larger samples, 
however, show smaller amygdala and hippocam-
pal volumes in individuals with disordered gam-
bling, similar to findings in SUDs [71].

Twin studies suggest that genetic factors may 
contribute more than environmental factors to the 
overall variance of risk for developing disordered 
gambling [72]. Data from the Vietnam Era Twin 
Registry (using men only) estimate the heritabil-
ity of disordered gambling to be 50–60% [73], a 
statistic similar to the percentages for SUDs [74].

�Pharmacotherapy

Opioid receptor antagonists such as naltrexone 
currently have the most empirical support. Data 
suggest naltrexone is effective in reducing the 
intensity of urges to gamble, gambling thoughts, 
and gambling behavior especially in individuals 
reporting higher intensity of gambling urges [75]. 
The positive effects persist in some cases after 
naltrexone discontinuation [76]. Dosage may 
play an important role in ensuring efficacy. 
Naltrexone in doses of 100–200 mg/day success-
fully reduced symptoms of hypersexual disorder 
and compulsive shopping disorder [77]. 
Nalmefene (40  mg/day) significantly improved 
disordered gambling [78]. Naltrexone (50  mg/
day) was also effective and associated with fewer 
adverse effects [78]. Stronger urges at treatment 

onset and a positive family history of alcoholism 
are associated with better treatment outcome 
with naltrexone and nalmefene [79].

Although selective serotonin reuptake inhibi-
tors (SSRIs) were one of the first medications 
that were used to treat disordered gambling, con-
trolled clinical trials assessing SSRIs have dem-
onstrated mixed results for both behavioral and 
substance addictions. Fluvoxamine and parox-
etine were reported to be superior to placebo in 
several trials [80, 81] but not in others [82, 83]. 
Efficacy may differ among behavioral addictions. 
Citalopram, another SSRI, was found effective in 
reducing hypersexual disorder symptoms among 
homosexual and bisexual men [84] but, among 
individuals with Internet addiction disorder, did 
not reduce the number of hours spent online or 
improve global functioning [85]. SSRI treat-
ments remain an active area of investigation, and 
further research is needed to assess the potential 
clinical utilization of SSRIs for disordered gam-
bling and other behavioral addictions.

Glutamatergic treatments have shown mixed 
promise in small controlled trials. N-acetyl cyste-
ine has shown preliminary efficacy both as a 
stand-alone agent [86] and in conjunction with 
behavioral treatment [87]. Topiramate, however, 
did not show any differences to placebo in treat-
ing disordered gambling [88]. Additionally, the 
results from these and most other pharmacother-
apy trials of behavioral addictions are limited 
because of the trials’ small sample sizes and 
short-term treatment durations.

�Behavioral Treatments

Meta-analyses of psychotherapeutic and behav-
ioral treatment approaches for disordered gam-
bling suggest that they can result in significant 
improvements. Positive effects can be retained 
(though to a lesser degree) over follow-ups of up 
to two years [89].

One approach that has gained empirical sup-
port from randomized trials is cognitive behav-
ioral therapy (CBT). This semi-structured, 
problem-oriented approach focuses, in part, on 
challenging the irrational thought processes and 
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beliefs that are thought to maintain compulsive 
behaviors. During therapy, patients learn and 
then implement skills and strategies to change 
those patterns and interrupt addictive behaviors 
[90, 91]. Therapists facilitate the replacement of 
dysfunctional emotions, behaviors, and cogni-
tive processes through engagement in alternative 
behaviors and a series of goal-orientated, 
explicit, systematic procedures. CBT is multi-
faceted but typically involves keeping a diary of 
significant events and associated feelings, 
thoughts, and behaviors; recording cognitions, 
assumptions, evaluations, and beliefs that may 
be maladaptive; trying new ways of behaving 
and reacting (e.g., replacing video-game playing 
with outdoor activities); and, in the cases of dis-
ordered gambling and compulsive shopping, 
learning techniques to properly manage finances 
[92]. Such factors are important for initial absti-
nence but are also essential for relapse preven-
tion. The particular therapeutic techniques that 
are employed may vary according to the particu-
lar type of patient or issue. For example, patients 
who are having trouble controlling cravings may 
utilize modules that teach coping strategies spe-
cifically for managing cravings. CBT approaches 
have the strongest evidence base of any of the 
psychotherapeutic approaches [93], with a meta-
analysis of randomized, controlled trials demon-
strating improvement in gambling-related 
variables after treatment and at follow-ups in 
problem gamblers [89]. In individuals with 
Internet addiction, CBT has demonstrated effi-
cacy in reducing time spent online, improving 
social relationships, increasing engagement in 
offline activities, and increasing the ability to 
abstain from problematic Internet use.

In addition to psychotherapeutic treatments 
such as CBT, self-help options are available. 
Although such options have been found to be 
beneficial for a range of individuals, they may 
be especially attractive to those people who do 
not meet diagnostic criteria for disordered gam-
bling and who find psychotherapeutic interven-
tion too costly or intensive [94]. A recent study 
suggests that Internet-based programs may help 
reduce disordered gambling symptoms, includ-
ing at a three-year follow-up [95]. A popular 

self-help group based on mutual support is 
Gambler’s Anonymous (GA). Based on the 12-
step model of Alcoholics Anonymous, GA 
stresses commitment to abstinence, which is 
facilitated by a support network of more experi-
enced group members (“sponsors”). The steps 
involve admitting loss of control over gambling 
behavior; recognizing a higher power that can 
give strength; examining past errors (with the 
help of a sponsor or experienced member) and 
making amends; learning to live a new life with 
a new code of behavior; and helping and carry-
ing the message to other problem gamblers 
[96]. Interestingly, individuals with (vs. with-
out) a history of GA attendance were more 
likely to display higher disordered gambling 
severity, more years of gambling problems, and 
larger debts at intake to (other) treatment [97]. 
GA has been shown to have beneficial effects 
for attendees with varying degrees of gambling 
severity; [98] however, attrition rates are often 
high [99]. The benefits of GA may be increased 
with adjunctive personalized therapy, and these 
two approaches, when combined, may be mutu-
ally beneficial in promoting continuation of 
treatment [100]. Meta-analyses indicate other 
self-help interventions (e.g., self-help work-
books and audiotapes) also demonstrate benefi-
cial effects in disordered gambling and are 
superior to no treatment or placebo. The posi-
tive effects, however, are typically not as strong 
as those of other empirically tested psychother-
apeutic approaches [89].

Brief motivational interviewing or enhance-
ment—even as little as a 15-minute telephone 
consultation—has not only been demonstrated to 
be effective but in several studies has been shown 
to be more effective than other lengthier and 
more intensive approaches [101]. Motivational 
interventions center on exploring and resolving a 
patients’ ambivalence toward change, with the 
aim of facilitating intrinsic motivation and self-
efficacy through dealing with problem behaviors. 
Such interventions could provide a cost-effective, 
resource-conserving approach and could be par-
ticularly useful in individuals reluctant to engage 
in prolonged therapy on account of stigma, 
shame, or financial concerns.
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Although the precise neural mechanisms 
mediating the effects of behavioral and pharma-
cological treatments are unclear, an improved 
understanding of them could provide insight into 
the mechanisms underlying specific therapies 
and assist in treatment development and in 
matching treatments and individuals. Many 
promising facets of treatment have yet to be 
examined in the context of behavioral addictions. 
For example, positive family involvement has 
been shown to be beneficial in the treatment of 
SUDs [102] and may be similarly helpful in treat-
ing behavioral addictions. Additionally, pheno-
typic heterogeneity exists within each behavioral 
addiction, and identifying clinically relevant sub-
groups remains an important endeavor. Testing 
specific, well-defined behavioral therapies in ran-
domized, controlled trials is also important in 
validating treatment approaches. Neurocircuitry 
relating to specific behavioral therapies has been 
proposed [103]. The incorporation of pre- and 
posttreatment neuroimaging assessments into 
clinical trials represents an important next step 
for testing these hypotheses.

While much progress has been made in identi-
fying and developing effective pharmacological 
and behavioral therapies, no existing treatment is 
completely effective on its own. Combining com-
plementary treatments may help to address weak-
nesses in either therapy and may thereby catalyze 
beneficial treatment outcomes. Initial trials using 
combined approaches have yielded mixed results, 
with some positive results reported for disordered 
gambling [87].

�Conclusion

Gambling disorder is a significant global public 
health and economic issue. Gambling as a behav-
ioral disorder is more acceptable to society at 
large than substance use. The perils of substance 
use and potential for a disorder are more obvious. 
The peril of gambling and the potential culmina-
tion in a gambling disorder is salient. This makes 
gambling disorder more likely to be underesti-
mate and therefore more likely evoke relatively 
greater havoc than substance use disorder.

The DSM V Classification of gambling dis-
order is a great start to addressing the challenge 
of a litany of definitions such as pathological 
gambling, disordered gambling, problem gam-
bling, etc. Under the DSM V definition, future 
researchers can be on the same page as they 
seek out the etiology and potential solutions to 
this problem.

It is apparently however that the etiology is 
multifactorial and that the solution must be mul-
tifactorial. The data suggest promising pharma-
cological and psychotherapeutic solutions. 
However, similar to substance use disorders, a 
significant review of global policy will be neces-
sary for the successful eradication of gambling 
disorder. Policies should promote responsible 
engagement in these behaviors and improve 
treatment access.
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Neurobiological Process 
of Addiction

Khai Tran, Sasidhar Gunturu, 
and Panagiota Korenis

The current approach to understanding addiction 
is by utilizing the “disease model.” Addiction is 
viewed as a chronic, relapsing disease of the 
brain where multiple neurological pathways 
involved are permanently changed leading to not 
only worsening prognosis but also the develop-
ment of many other psychiatric illnesses [1]. 
Experimental research that focuses on the neuro-
biological functions of the brain has provided a 
deeper understanding of addiction and its corre-
sponding treatment. Substance use alters the axo-
nal network in the brain that is considered the 
“reward pathway.”

�Overview in Addiction-Related 
Brain Regions

The anatomical regions involved in addictions 
are areas involved in the reward pathway, a com-
plex neuronal arrangement when stimulated pro-
vides a pleasurable feeling that leads to the 
reinforcement of behaviors. Altering this system 
leads to the development of addictive, tolerance, 
and withdrawal behaviors [2].

•	 Ventral tegmental area (VTA): A collection of 
cell bodies located in the floor of the midbrain 
projecting their axons to numerous areas of 
the brain. These cell bodies are the origin of 
the dopaminergic pathway in the brain. It is 
the starting point of the mesocorticolimbic 
system that regulates pleasure and pain 
feelings.

•	 Nucleus accumbens (NA): This area lies in the 
basal forebrain serving as the relay station for 
many neurological functions, but most impor-
tantly, it processes rewarding stimuli leading 
to reinforcing behaviors. Its operation is con-
trolled mainly by two essential neurotransmit-
ters: dopamine for desire and serotonin for 
inhibition.

•	 Prefrontal cortex (PFC): Perhaps the most 
essential area in complex cognitive behaviors, 
planning, decision-making, and moderating 
behaviors. The basic function of this area is to 
moderate and project behaviors according to 
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internal thoughts and goals. It is a significant 
relay in the reward pathway and modulated by 
dopamine.

•	 Amygdala: Small clusters of neurons located 
deep in the temporal lobe. It is a part of the 
limbic system. Its primary role is to process 
memory and emotional responses. It is also 
modulated by dopamine and plays an active 
part in reward circuit. It imparts attachment or 
aversion affective discolorations to 
perceptions.

•	 Hippocampus: Located in the medial tempo-
ral lobe, it is another component of the limbic 
system that plays an essential role in the con-
solidation of memory. In addiction, it pre-
serves the pleasant memories associated with 
substance use and contributes to recidivism. It 
is regulated by a number of neurotransmitters 
including dopamine, cannabinoid, and opiate.

•	 Locus coeruleus (LC): The alarm center of the 
brain located in the posterior pons, it is part of 
the reticular activating system that responds to 
stress and panic. This is the primary site in the 
brain for norepinephrine production. When 
activated by a lack of drug stimulation, this 
area is the driving force behind drug-seeking 
behaviors. It is involved in withdrawal and tol-
erance pathways.

�Neurotransmitter Involved 
in Addiction

The major neurotransmitters that are directly 
stimulated by substances are opioid, cannabi-
noids, and gamma-aminobutyric acid (GABA) 
[3]. Different substances stimulate the receptors 
resulting in the direct release of this neurotrans-
mitter. Dopamine, norepinephrine, and serotonin 
are the neurotransmitters that are responsible for 
the feedback and reinforcing behaviors that result 
in substance dependence. Dopamine acts on 
receptors D1 and D2 and is directly involved in 
the regulation of pleasure, mood, euphoria, and 
motor function. It is the most important neu-
rotransmitter in the brain reward circuitry. 
Serotonin acts on 5HT1, 5HT2, and 5HT3; it is 
responsible for mood, impulsivity, anxiety, sleep, 

and cognition [4]. Norepinephrine releases from 
LC to act on G-coupled protein alpha and beta 
receptors to stimulate or decrease the level of 
arousal. Cannabinoids whether from intrinsic or 
extrinsic sources acts on CB1 and CB2 receptors 
to control pain, appetite, and memory [5]. Opioid 
peptides such as endorphins and enkephalins act 
on pain receptors kappa, mu, and delta to mediate 
pain. Lastly, GABA is the main inhibitory neu-
rotransmitter in the central nervous system with 
the primary role to suppress the neuronal activity 
in the nervous system. Alteration to the level and 
balance of these neurotransmitters results in 
intoxication, withdrawal of substances, and the 
development of tolerance.

�Reward Pathway in Addiction: 
Concept and Physiology

The mesocorticolimbic pathway in the brain also 
known as the brain-reward circuitry is the dopa-
minergic pathway in the brain that leads to behav-
ioral enforcement via a positive feedback system 
[6]. Organisms tend to engage in behaviors that 
result in rewards or pleasurable feelings; the 
pleasure provides positive reinforcement so that a 
particular behavior is repeated. The reward sys-
tem is activated by two types of drives: the natu-
ral rewarding stimulus such as food, water, sex, 
and nurture; or the artificial rewarding stimulus 
such as drugs and alcohol [7]. Regardless what 
the stimulus source is, the neurological process is 
the same.

When stimulated, the dopaminergic neurons 
in the VTA release dopamine to stimulate the 
nucleus accumbens. The influx of dopamine in 
NA activates the GABAergic medium spiny neu-
rons in the NA to release GABA into the limbic 
system as well as the prefrontal cortex [8]. 
Activation of the mesolimbic system that results 
in a perception of reward leads to the initiation of 
learned reward-seeking behaviors (Fig. 9.1). This 
reward-seeking behavior is considered incentive 
salience which is a cognitive process in which an 
individual is motivated to seek out a rewarding 
stimulus in which the driving force is not for sur-
vival but rather “desire” attributes.
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�Substances and Respective 
Proposed Neurobiological Pathway

Recreational substances act on the reward path-
way via two different mechanisms of action: a 
direct and an indirect pathway. Substances such 
as cocaine utilize the direct pathway. Cocaine 
binds to the dopamine transporter DAT [8]. By 
inactivating the transporter, extracellular dopa-
mine cannot reuptake back into the presynaptic 
neuron, leading to an accumulation of dopamine 
in the synaptic cleft. Other substances such as 
alcohol and heroin inactivate the inhibitory 
GABAergic neurons that project into the VTA, 
leading to increased release of dopamine from 
the VTA.  Alcohol also binds to NMDA and 
endorphins to activate a second messenger sys-
tem and has serotonergic effects in the reward 
system [9]. Heroin is converted to morphine in 
the brain and binds to opiate receptors. This has 
two effects: first, opiate receptors located within 
the reward pathway become activated and lead to 
pleasurable feelings, and second, opiate receptors 
also decrease GABA release, leading to an 
increased release of dopamine. Nicotine on the 
other hand stimulates the dopamine release via 
cholinergic neurons that are projected into the 
VTA (Table 9.1).

�Tolerance and Withdrawal: Concept 
and Physiology

Adaptation or tolerance is the phenomenon in 
which after frequent and repeated use, the same 
amount of substance can no longer produce the 
same effect felt by the user as the original dose. 
This is caused by repeated stimulation of neu-
rons. The higher the frequency of use, the faster 
tolerance is produce. Recurrent use of drugs 
causes the repeated activation of neuron. This 
leads to the chemical adaptation of neurons and 
results in decreased intensity of cellular response 
to the drug via downregulation of expressed 
receptors [10]. The desired effect of drug 
decreases; consequently, the user has to utilize a 
large dose to achieve a similar effect.

Stimulus
Natural/Artificial

(++)

Ventral Tegmental Area
(VTA)

Dopamine Signal
transmitter  

Nucleus Accumbens
(NA)

Reward Center  

Prefrontal Cortex (PFC)
Motivation, Behavioral

regulation/control. 

Amygdala+Hippocampus
Encode Memory.

Fig. 9.1  Reward 
pathway [6]

Table 9.1  Drug mechanism of action summary [1]

Substance Mechanism of action
Cocaine Blocks the function of DAT by binding to 

DAT and slowing transport
Heroin Binds to opioid receptors that inhibit 

GABAergic neurons that project to 
dopaminergic neurons in the VTA

Nicotine Activates cholinergic neurons that project 
to dopaminergic neurons in the VTA

Alcohol Inhibits GABAergic neurons that project to 
dopaminergic neurons in the VTA
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Withdrawal is a substance-specific syn-
drome which happens when there is an abrupt 
cessation of the drug. The syndrome is charac-
terized by the disturbance of the autonomic 
nervous system. With chronic substance use, 
the homeostatic system had been reconditioned 
to a new state of balance, so with the abrupt 
withdrawal, the homeostasis is disrupted, 
resulting in the activation of acute stress 
response. Corticotrophin-releasing factor 
(CRF) is released by the paraventricular 
nucleus of the hypothalamus that mediates the 
affective and somatic symptoms of drug with-
drawal [11]. CRF acts on three main systems, 
the amygdale, the medulla oblongata, and the 
pituitary gland.

�The Development of Addiction

The use of recreational drugs results in neuro-
logical activation of positive feedback system; by 
coupling the perception of expected reward 
(pleasurable feeling, euphoria) with the activa-
tion of the dopaminergic system, this association 
is resistant to extinction and reinforce the behav-
iors [12]. Through repeated use, the number of 
receptors in the central nervous system (CNS) 
gradually increases to accommodate for the con-
tinual presence of drug abuse. With the constant 
neuronal activation, the number of receptors and 
neurotransmitter released gradually decrease 
through depletion and feedback inhibition. This 
leads to the tolerance phenomenon where the 

reinforcing properties of the substance are 
decreased. The user’s increased need for drug to 
maintain the new homeostatic state therefore 
increased, thus begins the substance 
dependence.
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�Introduction

Man has been fascinated by mechanisms of trans-
mission of genetic material through generations. 
The works of Aristotle, Hippocrates, Epicurus, 
and Charaka Samhita reference the contribution 
of genetic material from male and female. Indeed, 
mankind has been able to harness this knowledge 
in several ways: the genetic cultivation of date 
palms was practiced in ancient Egypt, while the 
ancient Jewish writings, including the Bible and 
Babylonian Talmud, describe in detail Mendelian 
genetics in the transmission of hemophilia.

The discovery of deoxyribonucleic acid 
(DNA) and ribonucleic acid (RNA) affirms the 
transfer of genetic material from parents to off-
spring. Further advances suggest that the envi-
ronment modifies genes and genetic materials. 
Having candidate genes does not translate to hav-
ing a disease or disorder. Genes may not be fully 
express phenotypically or maybe “turned on and 
off” by environmental influences. It may be 
harder for people with genes to quit or may have 
more severe withdrawal effects.

Addictions are complex and multifactorial in 
nature, usually occurring in the context of herita-
bility and exposure of the addiction. Different fac-
tors exert influences across and individual’s 
lifetime and at different stages of the disorder. 

These factors include intrinsic factors such as sex, 
age, age of first use, and family history. Important 
extrinsic factors include peer influences and socio-
economic status. The nature of the addictive agent 
such as pharmacokinetics and the mode of use or 
administration [1]. Other factors such as pene-
trance, phenocopies, variable expressivity, gene-
environment interactions, genetic heterogeneity, 
polygenicity, and epistasis are also confounders in 
genetic research [2]. Addiction research for candi-
date genes is unlikely to yield a single addiction 
gene. Genes may not be phenotypically expressed; 
however, the role of genetics cannot be over 
emphasized in the search for the etiology of sub-
stance use disorders. The discovery of new genes 
opens the potential development of medication 
which targets and modifies such genes. An under-
standing of genetics also informs on likely effec-
tive medications based on individual’s genetic 
profile further the role of pharmacogenomics.

�Gene Structure and Expression 
in Humans

The body is made of three types of cell lines: the 
gametes, somatic, and stem cells. The cell’s life 
cycle is divided into cell dividing phase called 
mitosis and interphase when the cells are not 
dividing. Somatic and stem cells divide by mito-
sis, while stem cells divide by meiosis. Genetic 
information is stored in the DNA is a complex O. Ojo (*) 
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structure comprising two helical strands of poly-
mers of nucleotides. Information coding portions 
of the DNA are called exons. Exons are inter-
spersed by noncoding sequences called introns. 
The DNA is read by DNA polymerase to produce 
messenger ribonucleic acid (mRNA) in a process 
called transcription. Transcription is initiated by 
a promoter sequence on the coding sequence. 
mRNA which still contains exons and introns is 
modified and spliced to remove introns. The 
exons of the mRNA are translated to protein with 
the help of transfer RNA (tRNA) and ribosomes.

Posttranslational changes and modification 
further refines the protein  – several molecules 
may be added or removed for some proteins to 
become fully functional. Crossing over and inde-
pendent assortment during meiosis prophase 1 
and metaphase 1 ensure genetic diversity and 
variability. The environment also plays a role and 
may alter gene expression [3].

�Inheritance of Addictions

Much of our knowledge about the heritability of 
substance abuse comes from family, adoption, 
and twins’ studies. Studies suggest addictions are 
among the most heritable of psychiatric disorders 
with heritability range from 0.39 for hallucino-
gens to 0.72 for cocaine [4]. More addictive sub-
stance tends to be more heritable and less 
heritable. The genetic effect of addiction tends to 
be more influential as age increases [5].

Heritability also depends on the stage of use – 
heritability of initiation is generally lower than 
for abuse [6, 7]. It may seem counterintuitive that 
substance use is hereditary, putting into consider-
ation the need for initial exposure to the sub-
stance; however, some individuals are more 
susceptible to developing use disorder after expo-
sure to an addictive agent [8].

�Candidate Gene Search

The complexity of addiction makes it difficult to 
examine candidate genes and replicate the results. 
Genes of biological relevance are examined for 

single nucleotide polymorphism (SNP) which 
may be associated with targeted disorders. The 
difference in the frequency of a genetic variant is 
examined between control and case groups [9]. 
Candidate gene search has the potential for false 
positives which are susceptible to type 1 error.

Alcohol- related genes  The most widely stud-
ied genes are variants of genes that code for alco-
hol dehydrogenase (ADH) and aldehyde 
dehydrogenase (ALDH) which play an important 
role in the metabolism of alcohol. ADH oxidizes 
ethanol to acetaldehyde which is then acetate by 
ALDH (disulfiram acts by inhibiting ALDH, 
thereby increasing acetaldehyde). Polymorphisms 
in the genes (ADH1B and ALDH2) influence the 
consumption and are protective against alcohol-
ism [10]. The His48Arg locus (rs1229984) on the 
ADH1B gene increases the activity of 
ADH. His48/His48 homozygotes oxidize alcohol 
100 times faster than Arg48/Arg48 homozygotes. 
The ALDH2 Glu487Lys locus (rs671) inactivates 
the ALDH 2. Increase in ADH1B or decrease in 
ALDH2 activity causes the accumulation of acet-
aldehyde. With the consumption of alcohol, acet-
aldehyde accumulation releases histamine and 
causes flushing, headaches, palpitations, and 
flushing of the skin [2]. His48 and Lys487 occur-
ring commonly in Asian population protect 
against alcoholism but are implicated in gastroin-
testinal cancers [11]. ADH1C genes polymor-
phisms are common in non-Asian populations [2, 
12]. Serotonergic variant are also being 
researched; however, the association with alco-
holism is weak [12, 13].

Nicotine  Genetic variations in nicotinic acetyl-
choline receptor cluster (CHRNA5/CHRNA3-
CHRNB4) on chromosome 15 have associations 
with tobacco consumption and increased risk of 
smoking–related diseases and death. These genes 
code for α5-α3-β4 subunits. Neuronal nicotinic 
receptors in the neurons are ligand-gated chan-
nels which are pentamers of combinations of α 
and β subunits. Nicotine-medicated dopamine 
release is responsible for the stimulation of the 
reward pathway and substance dependence [14].
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Cannabis  Variants of cannabinoid receptor 1 
and 2 genes (CNR1 and CNR2) are related to a 
general vulnerability to substances use disorder 
(nicotine and alcohol, respectively) and not spe-
cifically to cannabis dependence. Missense muta-
tion (C385A) of FAAH gene is associated with 
risk for substance dependence in Caucasian and 
African-American, but not in Japanese or other 
Asians [15].

Cocaine  The genes involved in cocaine addic-
tion include DRD2/ANKK149 [16], NCAM1 
and TTC12, CALCYON [17], dopamine beta-
hydroxylase (DBH), and catechol-O-
methyltransferase (COMT) [18]. The CHRNA5/
CHRNA3-CHRNB4 cluster offers protection 
from cocaine addiction (although it increases the 
risk of nicotine dependence) [14].

Opiates  OPRM1, which codes for the mu-
opioid receptor, is the most frequently studied 
candidate gene for opioid dependence with mixed 
results [19].

Pathological gambling  Polymorphisms in the 
promoter region of dopamine receptor 1 (DRD1) 
may be responsible for decreased impulse control 
and increased vulnerability to addictive behav-
iors [20, 21].

�Pavlovian-Conditioned Learning 
and Place Preference

Monoamine genes  Catechol-O-
methyltransferase (COMT) is responsible for the 
breakdown of dopamine and norepinephrine in 
the prefrontal cortex. The substitution of valine 
for methionine (Val158Met) is a common single 
nucleotide polymorphism that influences the sta-
bility of the COMT enzyme [22]. The Val158 
allele was found to be in excess among metham-
phetamine, nicotine, and polysubstance addicts 
[23, 24], while late-onset alcoholics have the 
Met158 allele [25]. Serotonin also plays a role in 
the regulation of mood and impulse control. 
Variation (variable number tandem repeats) in the 
promoter region HTTLPR of the serotonin trans-

porter gene SLC6A4 regulates the synaptic levels 
of serotonin [2]. The L-allele increases the tran-
scription of the transporter protein, while the 
S-allele is associated with low transcriptional 
efficiency. The low transcription of HTTLPR 
genotypes is associated with alcoholism, depres-
sion, and suicidality [26, 27].

�Genome-Wide Association Studies

Candidate gene studies are often difficult to rep-
licate and are cost-intensive. Genome-wide asso-
ciation studies (GWAS) are to identify common 
genotypic variants (minor allele frequency 
MAF > 5%) on a large scale. Single nucleotide 
polymorphisms are linked with the interested dis-
order using a large study sample. Affected indi-
viduals (cases) are often compared to unaffected 
individual (control). As many as five million 
SNPs may be tested at the same time. To account 
for the effects of large sample size, multiple test-
ing and the possibility of false positives, the 
effective P value of 0.05, the genome-wide sig-
nificance threshold is usually set at approxi-
mately 10−8 [2].

The most widely studied GWAS is for 
CHRNA5CHRNA3-CHRNB4 gene cluster on 
chromosome 15q25 which codes for α5, α3, and 
β4 subunits of nicotinic receptors. Functional 
missense polymorphism, rs16969968 (substitu-
tion of aspartic acid, Asp with asparagine, Asn) at 
codon 398 of CHRNA5, is associated with nico-
tine addiction. Asn398 allele is also correlated 
with heavy smoking [28], “pleasurable buzz” 
with smoking [29], and increased occurrence of 
smoking-related disease among smokers [30–
32]. Asn398 allele exhibit an altered response to 
nicotine agonist. Asn398 predicts the strengths of 
the connection between the anterior cingulate 
and the ventral striatum, increasing the reward 
associated with smoking. Functional polymor-
phisms of cytochrome P450, family 2, subfamily 
A, and polypeptide 6 (CYP2A6) have been linked 
with the number of cigarettes smoked a day. 
(CYP2A6 enzyme is responsible for 70% of ini-
tial nicotine metabolism by converting nicotine 
to continue.) Polymorphism in the dopamine 
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β-hydroxylase (DBH) gene has been associated 
with smoking cessation [33].

GWAS of alcohol addiction has not yielded 
much result. The most promising lead is the vari-
ant rs6943555 in autism susceptibility candidate 2 
gene (AUTS2), which has been studied in alco-
holic mice and found postmortem in humans [34].

�Rare and Common Variants

Candidate gene studies and genome-wide asso-
ciations focus solely on common alleles which 
have small to moderate effect on susceptibility to 
a common disorder [2]. However, rare variants 
may have a strong influence on and may be 
responsible for more severe forms of the disor-
der. These are variants may be sporadic or of 
recent origin [2]. An example is a rare variant of 
HTR2B gene located on chromosome 2 (2q36.3-
q37.1) that is linked to severe alcoholism, 
extreme impulsivity, aggression, and antisocial 
personality disorder. The HTR2B gene codes for 
serotonin 2B receptor. This variant, Q20* stop 
codon, was studied in the Finnish population. 
Genetic sequences of individuals who commit-
ted violent-premeditated crimes were done. 
These individuals were often intoxicated with 
alcohol, suggesting that alcohol influences the 
stop codon [35].

�Summary

The social and economic impact of addiction is 
very high. Genetic and environmental influ-
ences contribute to the vulnerability to sub-
stance use disorders which pose a wide range of 
challenges. The goal of genetic research in 
addiction is to understand the etiology of the 
disorders and improve the treatment alternative 
to individuals who are suffering from addiction 
despite the traditional approach. By studying 
heritability, candidate genes, and genome-wide 
studies, we are able to better predict which indi-
viduals may develop addiction. Current research 
is still in infancy, but promising genes have been 
identified.
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�Introduction

Substance use disorder is a significant public 
health issue. One modality of addressing 
this  challenge is to assess the impact on racial/
ethnic groups. These data may be useful in 
improving the general well-being of the popula-
tion. It is of paramount importance to clarify the 
definitions of race and ethnicity in order to obtain 
useful data.  According to the Interagency 
Committee’s recommendations, the minimum 
categories for data on race and ethnicity or 
Federal statistics and program administrative 
reporting are defined as follows [7]:

•	 American Indian or Alaska Native—a person 
having origins in any of the original peoples of 
North and South America (including Central 
America) who maintains cultural identifica-
tion through tribal affiliations or community 
recognition.

•	 Asian or Pacific Islander—a person having ori-
gins in any of the original peoples of the Far 
East, Southeast Asia, the Indian subcontinent, 
or the Pacific Islands. These areas include, for 

example, China, India, Japan, Korea, the 
Philippine Islands, Hawaii, and Samoa.

•	 Black or African American—a person having 
origins in any of the Black racial groups of 
Africa.

•	 Hispanic—a person of Mexican, Puerto Rican, 
Cuban, Central or South American, or other 
Spanish culture or origin, regardless of race.

•	 White—a person having origins in any of the 
original peoples of Europe, North Africa, or 
the Middle East.

The recommended changes for data collection 
also include an emphasis on data quality. The 
committee recommended that when race and eth-
nicity data are collected separately, ethnicity data 
should be collected first. In addition, the mini-
mum designations for ethnicity and race are as 
follows:

•	 Ethnicity
–– Hispanic origin
–– Not of Hispanic origin

•	 Race
–– American Indian or Alaska Native
–– Asian or Pacific Islander
–– Black or African American
–– White
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In addition, persons are allowed but are not 
required to report more than one race. A mini-
mum of one additional racial category, desig-
nated “more than one race,” has been 
recommended to report the aggregate number of 
multiple race responses. This classification sys-
tem allows for the collection of data on special 
subgroups, such as “Hispanic and one or more 
races” and “more than one race.”

In sections  that follow  the relationship 
between race and the use of these substances 
explored.

�Racial/Ethnic Differences [5]

The racial/ethnic comparisons made here are 
only for students who identify as being members 
of one race/ethnicity only. Although the 
Monitoring the Future (MTF) design did not 
include an oversampling of any racial/ethnic 
minority groups, the large overall sample sizes at 
each grade level do produce fair numbers of 
African American and Hispanic respondents, and 
the size of these populations has increased in 
recent decades. Furthermore, these findings com-
bined data from two adjacent years to augment 
the sample sizes on which estimates for these two 
minority groups (as well as Whites) are based 
and, thus, increase the reliability of the estimates. 
The sampling error of differences among groups 
is likely to be larger than would be true for other 
demographic and background variables such as 
gender or college plans because African 
Americans and Hispanics are more likely to be 
clustered by neighborhood, and therefore by 
school. The data discussed here refer to the 2-year 
combined (i.e., 2017–2018) prevalence estimates 
for lifetime, annual, 30-day, and selected daily 
use for the three racial/ethnic groups at all three 
grade levels. For a number of years, 12th grade 
African American students reported lifetime, 
annual, 30-day, and daily prevalence levels for 
nearly all drugs that were lower—sometimes 
dramatically so—than those for White or 
Hispanic 12th graders. Recent data tell a differ-
ent story, with levels of drug use among African 
Americans more similar to the other groups. This 

narrowing of the gap between African Americans 
and other racial/ethnic groups is also seen in 
eighth and tenth grades. This suggests  that this 
narrowing in 12th grade is probably not due pri-
marily to differential dropout rates. Whites have 
the lowest levels of annual marijuana use in 
eighth grade, at 7.5% compared to 10.7% and 
12.4% for African American and Hispanic stu-
dents, respectively. In tenth and 12th grades, the 
annual marijuana use differs little by race/ethnic-
ity.  These data  may suggest that  minority stu-
dents are getting more comfortable reporting 
marijuana use.

These categories are broad. The Hispanic 
category encompasses people with various 
Latin American, Caribbean, and European ori-
gins. These are not addressed here due to small 
sample sizes. Furthermore, small numbers of 
cases present challenges in the detailed analy-
sis of students who indicate membership in the 
other racial/ethnic groups, as well as those 
who indicate membership in multiple racial/
ethnic groups and the many specific combina-
tions these students comprise. More complete 
treatments of racial/ethnic differences, as well 
as interactions with other demographic char-
acteristics, are addressed elsewhere [1–4, 6, 8, 
10, 11]

•	 The use of some drugs is less common among 
African American teens relative to White 
teens. These include nicotine vaping, mari-
juana vaping, use of hallucinogens, and non-
medical use of sedatives (barbiturates), 
tranquilizers, and narcotics other than heroin. 
Other drugs less commonly used by  among 
African American teens did not show much 
difference in 2018 among eighth graders. 
However they still are less commonly used in 
the upper grades. These include LSD, MDMA 
(ecstasy, Molly), cocaine (in recent years), 
cocaine other than crack, and nonmedical use 
of amphetamines and Vicodin. (African 
American levels of Vicodin use are actually 
highest in the eighth grade, but lowest in tenth 
and 12th grades.)

•	 For 12th grade, White students have the 
highest lifetime and annual prevalence levels 

E. Akerele



137

among the three major racial/ethnic groups 
for many substances, including marijuana, 
LSD, hallucinogens other than LSD, MDMA 
(ecstasy, Molly), and nonmedical use of nar-
cotics other than heroin, amphetamines, and 
tranquilizers. They also have the lowest life-
time and annual prevalence of alcohol use and 
being drunk. Not all of these findings are rep-
licated at lower grade levels.

•	 For ALL Three grades, Hispanics in 2018 
had the highest annual prevalence at all three 
grade levels for synthetic marijuana, cocaine, 
crack, and cocaine other than crack. It bears 
repeating that Hispanics have a considerably 
higher dropout rate than Whites or African 
Americans, based on the Census Bureau sta-
tistics, which should tend to diminish any such 
differences by 12th grade, yet there remain 
sizeable differences even in the upper grades.

•	 For Eighth grade—before most dropping out 
occurs—Hispanics had the highest levels of 
use of almost all substances, whereas by the 
12th grade, Whites have the highest levels of 
use of most. Certainly, the considerably higher 
dropout rate among Hispanics could help 
explain this shift, and it may be the most plau-
sible explanation. Another explanation worth 
considering is that Hispanics may tend to start 
using drugs at a younger age, but Whites over-
take them at older ages. These explanations are 
not mutually exclusive, of course, and to some 
degree both explanations may hold true.

•	 For Cigarettes, White students have by far 
the highest prevalence of daily cigarette smok-
ing, while African American and Hispanic stu-
dents are now fairly close to each other among 
all three grades, for example, 12th grade 
Whites have a 5.0% daily smoking preva-
lence; Hispanics, 1.8%; and African 
Americans, 2.0%.

•	 The thirty-day prevalence of smokeless 
tobacco use is highest among White students 
in all three grades.

•	 African American students have the lowest 
30-day prevalence for alcohol use in all three 
grades. They also have the lowest prevalence 
for self-reports of having been drunk. A more 
extensive discussion of possible explanations 

(including the possibility of differential valid-
ity of reporting) can be found in Wallace et al. 
[9] for the prior 30 days. The differences are 
largest at 12th grade, with 23% of Whites 
reporting having been drunk, 13% of 
Hispanics, and 10% of African Americans.

•	 Recent binge drinking (having five or more 
drinks in a row during the prior 2 weeks) is 
also lowest among African Americans in all 
three grades; in 12th grade, their level of use is 
7.4% versus 19% for Whites and 12% for 
Hispanics. The corresponding prevalence lev-
els for the tenth grade are 3.9% for African 
Americans versus 10.5% for Whites and 
10.8% for Hispanics. In the eighth grade, 
Hispanics have the highest prevalence at 5.2% 
compared to 2.9% for Whites and 2.6% for 
African Americans.

•	 In ADHD treatment related to student race/
ethnicity. In general, White students are con-
siderably more likely to have used prescrip-
tion ADHD drugs at each grade than African 
American or Hispanic students. The current 
use of either subclass of drugs (stimulant or 
non-stimulant) is also substantially higher 
among White students than among African 
American or Hispanic students in all three 
grades, with the exception that these differ-
ences are somewhat smaller for non-stimulant 
drugs in grades 10 and 12. In all three grades, 
African Americans and Hispanics have life-
time levels of use that are close to each other. 
However, in the eighth grade, Hispanics have 
a somewhat lower level than African 
Americans in the current use of each class of 
drugs and of any ADHD drug, while in tenth 
and 12th grade, there is little difference in 
their use. As to why White students are more 
likely to be treated with ADHD drugs than 
African American and Hispanic students, it 
again may well be due to White families being 
more likely to get access to, or being able to 
afford, professional assessment and 
treatment.

•	 Levels of past year use for diet pills are high-
est for Whites. In 2018, levels of past year use 
were about two times as high for Whites as 
compared to Hispanics, at 4.4% and 1.9%, 
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respectively. Racial/ethnic differences have 
diminished in recent years as overall preva-
lence has declined.

•	 Levels of past year use of stay-awake pills are 
about twice as high for Whites as they are for 
African Americans, at 2.2% and 1.1%, respec-
tively, with Hispanic levels closer to Whites at 
1.8%. Differences in these groups were larger 
in the past years when overall prevalence was 
higher. The use of stay-awake pills has not 
varied consistently by any of the other sub-
group categories.

•	 In all grades Whites have the lowest levels of 
medical marijuana use, although overall use 
levels are low. In tenth and 12th grades, the 
differences are the largest, with use levels 
among Whites less than half of those among 
Hispanics and African Americans.

�Review of Data from the National 
Survey of Drug Use and Health 2018

There is no significant change in alcohol use ini-
tiation rate among African American youths since 
2015. There is a decline in alcohol use disorder 
among African American youth and young adults 
during 2015–2018. Among African Americans 
aged 12+, there are significant decreases in pre-
scription opioid misuse initiation, misuse, and 
use disorders during 2015–2018. A majority of 
African Americans continue to obtain drugs from 
friends/relatives and from healthcare provider/
prescriber, underscoring the need for ongoing 
education of practitioners, appropriate pain man-
agement, and partnership with states to monitor 
opioid prescribing. There are significant 
decreases in prescription opioid misuse among 
African American youth and young adults. There 
are no significant changes in heroin initiation, 
heroin use, and heroin use disorder among 
African Americans during 2015–2018. Marijuana 
use disorder increased in 2018 to 2.2% relative to 
2017  in the 12- to 17-year-olds and 18- to 
25-year-olds to 6.9% in African Americans with 
a slight decrease in the 26-year-old and above age 
group. There are no significant changes in mari-
juana use disorder among African Americans 

across all age groups. The lifetime use of cocaine 
in 2018 for individuals over 26 years old; White 
19.6%, African American 10.6%, and Hispanic 
13.1%. The lifetime use of marijuana in individu-
als over 26 years old in 2018 were as follows: 
Whites 14.1%, African American 14.8%, and 
Hispanic 9.7%.

�Conclusions and Future Directions

The data suggest that both in high school, ages 
12–17, ages 18–25, and age 26 or over African 
Americans had the lowest drug use or drug use 
disorder. African American were not at the top in 
any of these categories. There a few clear differ-
ences: a) Whites are more likely to use drugs in 
later grades of high school, choice of drug is race/
ethnicity dependent, c) dropout rates seem to cor-
relate negatively with drug use in the later part of 
high school.  However, despite the lower rates 
of drug use, African Americans are least likely to 
obtain treatment for substance use disorder. This 
maybe in part, due to early dropout being more 
likely to culminate in lower socioeconomic 
status.

There are a number of additional factors such 
as  outreach challenges, and cultural factors. 
Substance Abuse and Mental Health Services 
Administration (SAMSHA) has made significant 
efforts to improve the challenges with substance 
use disorder in African Americans. These include: 
(a) establishment of  Provider Clinical Support 
System (PCSS)-universities to embed data waiver 
training in pre-graduate education for physicians, 
nurse practitioners, and physician assistants; (b) 
expansion of training and technical assistance on 
opioids issues in rural America through supple-
ments to USDA Cooperative Extension pro-
grams; (c) re-establishment of the Drug Abuse 
Warning Network (DAWN); (d) expansion of the 
Suicide Prevention Lifeline network; and (e) 
public-targeted messaging based on areas of con-
cern identified in National Survey of Drug Use 
and Health (NSDUH): marijuana, methamphet-
amine, and suicide prevention. Future efforts 
must include putting in place modalities to 
address the cultural stigma that may be a barrier 
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to presentation for treatment. Clearly more needs 
to done to obtain significant change the ability or 
desire to seek treatment. The stigma and ability to 
reenter the workforce maybe more significant for 
African Americans. As a result there may be a 
greater reluctance to openly seek treatment. Other 
barriers such as lower socioeconomic standards 
that result in financial challenges need to be 
addressed. This can be done by providing free 
access to treatment irrespective of ability to pay. 
Finally, there is a need to ensure that outreach to 
African Americans is enhanced through a variety 
of modalities that include but are not limited to 
the following:

(1) Diversity of treatment programs to ensure 
all adequate representation of all groups;  (2)
Culturally trained and sensitive outreach workers 
and staff embedded in African American commu-
nities who have earned the trust of the commu-
nity; (3) Significant grants to community clinics 
to study the challenges faced in these communi-
ties such as access to good schools, job opportu-
nities, and appropriate job training.

Another possibility may be that the low treat-
ment rate among African Americans is primarily 
gender or age specific, for example, men and the 
elderly. Targeted interventions to increase the 
participation of these groups in treatment could 
be developed. Treatment facilities also need to 
pay special attention to ensure all cultural group 
needs are addressed. More work is necessary to 
identify factors within each racial/ethnic group 
that increase the risk of susceptibility to drug use. 
The ultimate goal should then be to eradicate the 
negative impact of such factors.
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Women and Substance Use 
Disorders

Tolulope Olupona and Olaniyi Olayinka

�Introduction

�Substance Use in Women

Substance use continues to affect American 
women at alarming rates. In 2016, according to 
the National Survey of Drug Use and Health, 
19.5 million females (or 15.4%) ages 18 or older 
have used illicit drugs in the past year [1].

Substance use in women affects various physi-
ological aspects of women’s life including men-
strual cycle, pregnancy, fertility, breastfeeding, 
and menopause. Women use substances for vari-
ous reasons including use to cope with emotions, 
weight regulation, reduce anxiety, reduce stress, 
rewards for celebration, and socialization tool. 
Women’s substance use behavior also differs from 
men [2–4]. Studies have shown that women often 
use a smaller amount of substances before getting 
addicted [2]. They also respond differently to sub-
stances including having more drug cravings and 
are more likely to relapse from treatment [5]. Sex 
hormones also make women more sensitive to the 
effects of substances. Women who use substances 
are more likely to have been victims of emotional 

or sexual trauma and are more likely to have expe-
rienced Posttraumatic Stress Disorder [4].

�Alcohol Use Disorder

Alcohol use is increasing among women in the 
United States, although the use appears to be 
diminishing in men. A recent study suggested 
that women may be drinking as much as men [6]. 
Rates of alcohol-related visits to hospital 
increased by 50% between 2006 and 2014 [7]. 
Death rates from alcohol-related cirrhosis 
increased by 57% for women between the ages of 
45 and 64 and 18% for women between the ages 
of 25 and 44 according to the CDC between 2000 
and 2015 [8]. Researchers are studying why 
women are drinking more, and several factors are 
being considered including increasing marketing 
of alcohol including wines and spirits to women. 
Marketing of alcohol emphasizes the pleasurable 
aspects of alcohol. Increasingly, social media, 
TV, and entertainment industry’s portrayal of 
alcohol as necessary aspects of “fun” socializa-
tion may also be increasing the social acceptabil-
ity of problematic drinking behavior. Also, 
women’s participation in the workforce and pres-
sures to succeed both at work and at home maybe 
leading more women to use alcohol to manage 
stress. Women may also be drinking more to 
reduce anxiety and using alcohol as rewards.
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There are physiological differences in how 
alcohol affects men and women [9]. Compared to 
men, women become more intoxicated after 
drinking half as much as men. They also metabo-
lize alcohol differently and develop cirrhosis of 
the liver more rapidly. They also have a greater 
risk of dying from alcohol-related injury. Alcohol 
increases the risk of high blood pressure, bone 
fractures, and injuries in women. Excessive alco-
hol use in women increases psychiatric problems 
including depression, posttraumatic stress disor-
ders, eating disorders, and suicidality [10]. 
Alcohol use also increases the risk of breast can-
cer [11].

Several studies have looked at the effects of 
alcohol consumptions on breast cancer. Studies 
have found an increased risk of breast cancer 
with increasing alcohol intake. A meta-analysis 
of 53 studies, which included over 58,000 
women, showed that women who drank more 
than 45 grams of alcohol showed the risk of 
developing breast cancer 1.5 times than those 
who did not consume alcohol [12]. The risk of 
breast cancer was also usage dependent; for every 
10 grams of alcohol consumed, researchers 
observed a small increase in the risk of breast 
cancer. Alcohol use can also have damaging 
effects during pregnancy. Alcohol use during 
pregnancy can lead to fetal alcohol syndrome, 
causing brain damage and subsequent develop-
mental issues [13]. Alcohol abstinence during 
pregnancy can prevent the development of fetal 
alcohol syndrome.

�Tobacco Use Disorder

In 2016, 13.5% of women in the United States 
smoked, compared to 17.5% of men [14]. 
Smoking rates appear to be reducing in women 
from high-income countries and is increasing in 
women from low- to middle-income countries. 
The smoking rate between men and women con-
tinues to close. Increase smoking among women 
is leading to an increase rate of smoking-related 
health issues. Smoking is directly responsible for 
80% of lung cancer death annually. In the United 
States, in 2014, smoking led to 70,700 lung and 

bronchus cancer deaths [15]. Smoking also 
increases the risk of various cancers including 
oral cancer, esophageal cancer, laryngeal cancer, 
and pharyngeal cancer. Smoking also increased 
the risk of cervical cancer in women. Women 
who smoke and who are on oral contraceptives 
also have a higher rate of blood clots, heart 
attacks, and strokes. Female smokers are 22 times 
more likely to die from Chronic Obstructive 
Pulmonary Disease. Despite the negative health 
effects of smoking, women continue to smoke at 
an alarming rate which is likely related to friendly 
marketing of cigarette smoking to women.

Nicotine has many serious effects on women’s 
life cycle including serious effects during preg-
nancy and effects on fertility. Smoking can also 
lead to low birth weight, premature rupture of 
membranes, placenta previa, miscarriage, and 
neonatal death. Neonates of mothers who smoke 
also have nicotine in their bloodstream. Smoking 
also leads to more difficulty conceiving than in 
mothers who do not smoke. Smoking also 
increases the risk of pelvic inflammatory diseases 
and leads to an earlier onset of menopause.

�Opioid Use Disorder

There is scientific evidence suggesting the cur-
rent epidemic of opioid overdose and related 
deaths disproportionately affecting women. A 
review of health data from 1997 to 2005 found 
higher use of opioids among older women com-
pared to men [15]. In a 2011 study of 892 opioid-
dependent individuals, women reported 
significantly higher cravings (assessed using the 
visual analog scale) compared to male partici-
pants [5]. Women using heroin are more likely to 
also be misusing prescription drugs, increasing 
the risk for opioid overdose and subsequently 
death. Other factors related to opioid use in this 
subgroup include a higher report of pain and 
childhood trauma.

In Hemsing and colleague’s review of pre-
scription opioid misuse among women, the 
authors found positive history of physical or psy-
chological trauma, younger or older age, 
pregnancy, or being a first nations, lesbian, bisex-
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ual or transgendered woman were associated 
with opioid misuse [16]. Opioid use during preg-
nancy poses the double risk of harming both the 
mother and the unborn child. Neonatal abstinence 
syndrome, characterized by drug withdrawal 
symptoms, is particularly common in newborns 
exposed to opioids in utero [17, 18]. Additionally, 
affected neonates may develop life-threatening 
seizures.

Opioid misuse may also impact psychosocial 
functioning in women. Those who develop opi-
oid use disorder often spend time trying to obtain 
opioids and are likely to neglect child care. These 
may lead to physical or emotional harm to a child 
and ultimately separation of such a child from the 
family. Therefore, early identification and treat-
ment of women with opioid use disorder are cru-
cial in preserving maternal and child health while 
fostering family cohesion.

�Cocaine Use Disorder

The prevalence of cocaine use among women 
has been estimated to be steady since 2009. The 
2017 National Survey on Drug Use and Health 
study reported approximately two million 
women aged 12 years or older used cocaine in 
the past year [19]. Recreational cocaine use is 
associated with significant morbidity and mor-
tality among women. As a potent psychostimu-
lant, acute and chronic cocaine use has been 
linked to cardiovascular, neurologic, psychiat-
ric, behavioral, and respiratory adverse events 
among others. These effects include acute myo-
cardial infarction, extreme paranoia, and 
cocaine-induced psychosis. Recent studies sug-
gest the highest prevalence of cocaine use is 
among women of childbearing age. An esti-
mated 750,000 pregnant women use cocaine 
annually, with the highest cocaine-exposure 
rates reported among those aged 18–25  years 
[20]. Hence, obstetric complications of cocaine 
use, which include fetal effects, are not uncom-
mon [21]. In 2005, a study of over 700 infants 
exposed to cocaine in utero found low birth 
weight and infectious disease correlated posi-
tively with maternal cocaine exposure [22].

Studies investigating sex differences in the use 
of psychostimulants such as cocaine found that 
women, compared to men, progress faster from 
initial exposure to dependence and have higher 
relapse rates [2, 3]. It is posited these factors may 
contribute to the increased risk for drug overdose 
and death in women. Cocaine is a highly addic-
tive and potentially dangerous drug. Its nonmedi-
cal use under any circumstance should be 
discouraged.

�Cannabis Use Disorder

The prevalence of cannabis use among women 
continues to rise [23]. This is in tandem with 
changing government policies regarding medical 
and recreational use of cannabis. Of note, the pat-
tern of cannabis use among men now approxi-
mates that of women. A recent analysis of the 
National Epidemiologic Survey on Alcohol and 
Related Conditions data reveals an increase in the 
past year prevalence of cannabis use among US 
adults from 2.5% in 2001–2002 to 6.9% in 2012–
2013 [24]. Some studies suggest no significant 
differences in the pattern of cannabis use among 
pregnant compared to non-pregnant women. For 
instance, a nationally representative study found 
among approximately 18,000 cannabis users 
about 16% of pregnant participants reported daily 
cannabis use, compared to 13% of nonpregnant 
participants [25]. The rising prevalence of can-
nabis use, however, has public health ramifica-
tions on women’s health, given some of its 
negative effects both on maternal and fetal health 
[23]. In a meta-analysis of 24 eligible studies 
relating the maternal cannabis exposure and fetal 
outcomes, Gunn and colleagues found active 
cannabis use increased the odds of anemia in 
pregnant women by approximately 36%. The 
study also reported an increased odds of low birth 
weight and admission to a neonatal intensive care 
unit among infants exposed to cannabis in utero 
compared with nonexposed infants [26].

Another general health concern regards can-
nabis exposure during adolescence as this has 
been associated with the development of psycho-
sis in genetically susceptible individuals [27, 28]. 
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While there is a growing literature on the clinical 
benefits of cannabis (e.g., in treating intractable 
seizures and pain and improving appetite in HIV 
and cancer patients), its negative health conse-
quences are real and should be considered when 
developing policies regulating the availability 
and use of marijuana.

�Conclusion

New studies have emerged showing the rising 
prevalence of substance use among women and 
its impact on women’s health and society. The 
effort to establish evidence-based and cost-
effective interventions for opioid and tobacco use 
is particularly crucial as current data shows their 
increased use among women globally. Novel 
approaches to evaluate the impact of marijuana 
legalization on women’s health should also be 
encouraged.
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�Introduction

Currently, in the United States, there are few 
issues that animate the public discourse as much 
as cannabinoids and policies regulating their use. 
Discussions range from whether marijuana 
should be used medically to whether it should be 
legally available to adults seeking to alter their 
consciousness. Other hotly contested issues 

range from whether the enforcement of existing 
laws that regulate cannabis is conducted in a 
racially discriminatory manner to whether cur-
rent draconian policies jeopardize the health of 
cannabinoid users seeking psychoactive alterna-
tives in an effort to circumvent restrictive laws. 
The current chapter explores these and other per-
tinent cannabis-related issues. The chapter begins 
with a brief overview of cannabinoids and con-
cludes with specific policy recommendations.

Cannabinoids  These chemicals are generally 
defined as molecules that bind to cannabinoid 
receptors. They modify and regulate the activity 
of these receptors. Some are endogenously 
produced (endocannabinoids), whereas others 
are plant-derived (phytocannabinoids) or synthe-
sized (synthetic cannabinoids). From a chemical 
structural perspective, cannabinoids are diverse. 
For example, many synthetic cannabinoids do 
not share structural commonality with the plant-
derived cannabinoid Δ9-tetrahydrocannabinol 
(THC), the major psychoactive component in 
marijuana.1

�Medical Marijuana

Cannabis is still listed on Schedule I under the 
Federal Controlled Substance Act. This designa-

1 For simplicity sake, we use the terms cannabis and mari-
juana interchangably throughout the chapter.
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tion denotes that cannabis has “no currently 
accepted medical use, a lack of accepted safety 
for use under medical supervision, and a high 
potential for abuse.” In short, cannabis itself is 
banned in the United States. Theoretically, this is 
true: Federal law forbids the use of cannabis as a 
medical treatment. But in practice, this issue is 
not so simple. Since 1978, the US Federal gov-
ernment has supplied (and still does) cannabis to 
a selective group of patients through the 
Compassionate Investigational New Drug pro-
gram. The number of patients in the program was 
always small, about 15; the number of patients 
registered in 1992 when enrollment of new 
patients was discontinued. Today, there are only 
three patients enrolled.

Despite being categorized as a Schedule I 
drug, cannabis-related medical usefulness has 
been documented in the scientific literature. 
Dozens of scientists—myself (CH) included—
have been engaged in such research for decades. 
That is how we know, for example, that the drug 
stimulates appetite in HIV-positive patients (e.g., 
[23]) and that cannabis is useful in the treatment 
of neuropathic pain, chronic pain, and spasticity 
due to multiple sclerosis [31]. While we recog-
nize that the number of ailments for which can-
nabis has been demonstrated to mitigate seems to 
increase each year, we are cognizant and suspi-
cious of exaggerated claims promoting the sub-
stance as a cure for everything from heartache to 
cancer.

Nevertheless, it is incumbent upon scientists 
to acknowledge cannabis-related potential medi-
cal utility. Citizens in multiple US states certainly 
have. Cannabis-related therapeutic benefits have 
compelled many throughout the country to vote 
to legalize medical marijuana at the state level. 
Since 2010, for example, the number of states 
that allow patients to take the drug for specific 
medical conditions has jumped from 16 to 33—a 
figure that is expected to climb steadily with each 
successive election season. And yet Federal law 
still technically forbids the use of medical mari-
juana. The inconsistency of Federal laws with 
these other programs and initiatives, and with the 
increasing number of studies demonstrating the 

medical usefulness of the substance, makes mari-
juana’s Schedule I status seem like medical and/
or governmental hypocrisy, undermining peo-
ples’ trust in the relevant Federal agencies.

Cannabis-based medications  Perhaps as some 
acknowledgment of the perceived hypocrisy, the 
US Food and Drug Agency has approved one 
cannabis-derived and three cannabis-related 
medications. Epidiolex, which contains cannabi-
diol (CBD)—a cannabinoid found in the canna-
bis plant, is indicated to treat seizures associated 
with Lennox-Gastaut syndrome or Dravet syn-
drome in patients 2 years of age and older. The 
FDA also has approved Marinol and Syndros for 
the treatment of conditions such as anorexia asso-
ciated with weight loss in AIDS patients and 
chemotherapy-induced nausea. Marinol and 
Syndros include the active ingredient dronabinol, 
which is synthetic ∆9-tetrahydrocannabinol 
(THC), the most psychoactive component of can-
nabis. Finally, Cesamet has been approved for the 
treatment of nausea and vomiting associated with 
cancer chemotherapy in patients who have failed 
to respond adequately to other standard anti-
emetic treatments. Cesamet contains the active 
ingredient nabilone, which is a synthetic cannabi-
noid similar to THC.

�Adult Recreational Cannabis Use

Another factor that potentially erodes public trust 
in governmental agencies and media outlets is the 
distorted claims made about the effects produced 
by the drogue du jour. Public statements regard-
ing the recreational use of cannabis have been 
outstanding in this regard. For example, there has 
been a resurgence of media coverage drawing a 
causal link between cannabis use and psychosis. 
Popular press headlines blare, for example, 
“Higher than ever: New study links strong weed 
to psychosis” [38]. The implication is, of course, 
that cannabis smoking leads to psychotic disor-
ders. This reasoning ignores the fact that such 
conclusions are based on data from correlational 
studies (e.g., [13]), which are insufficient to 
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determine a cause-effect relationship. Even 
worse, some observers assert that the drug causes 
people to behave violently (e.g., [10]). Given the 
growing popularity of such claims, we felt that it 
is important to address two questions specifi-
cally: Does cannabis cause psychotic disorders 
such as schizophrenia, and do associated symp-
toms like paranoia lead to violent crimes?

To be clear, we find these assertions to be mis-
informed and even reckless.

It is true that people diagnosed with psychosis 
are more likely to report current or prior use of 
cannabis than people without psychosis [6]. The 
easy conclusion to draw from that is that canna-
bis use caused an increased risk of psychosis, and 
it is that easy answer that some—especially those 
seeking to sell newspapers, books, and sensa-
tional movies—have seized upon. However, this 
ignores the evidence that psychotic behavior is 
also associated with higher rates of tobacco use 
[43] and with the use of stimulants [42]. Do all 
these things “cause” psychosis, or is there 
another, more likely answer? One of the most 
important things science professors try to impart 
to undergraduate students is the distinction 
between correlation (two things are statistically 
associated) and causation (one thing causes 
another). For example, the wearing of light cloth-
ing is more likely during the same months as 
higher sales of ice cream, but we do not believe 
that either causes the other.

Psychosis  In our extensive 2016 review of the 
cannabis-psychosis literature [34], we concluded 
that those individuals who are susceptible to 
developing psychosis (which usually does not 
appear until around the age of 20) are also sus-
ceptible to other forms of problem behavior, 
including poor school performance, lying, steal-
ing, and early and heavy use of various sub-
stances. Many of these behaviors appear earlier 
in development, but the fact that one thing occurs 
before another also is not proof of causation. 
Actually, this is one of the standard logical falla-
cies taught in logic classes, post hoc ergo prop-
ter hoc, which means “after this, therefore 
because of this.” It is also worth noting that ten-

fold increases in cannabis use in the United 
Kingdom from the 1970s to the 2000s were not 
associated with an increase in rates of psychosis 
over this same period; further evidence that 
changes in cannabis use in the general popula-
tion are unlikely to contribute to changes in psy-
chosis [19].

Violence  Evidence from research tells us that 
aggression and violence are highly unlikely 
outcomes of cannabis use. Based on our own 
laboratory research, during which we have 
given thousands of doses of cannabis to peo-
ple—carefully studying their brain, behavioral, 
cognitive, and social responses—we have never 
seen a research participant become violent or 
aggressive while under the influence of the drug 
(see, [25–27, 29, 33]), as have been alleged. 
The main effects of smoking cannabis are con-
tentment, relaxation, sedation, euphoria, and 
increased hunger. Still, very high THC concen-
trations can cause mild paranoia, visual, and/or 
auditory distortions, but even these effects are 
rare and usually seen only in very inexperi-
enced users. It is possible that the rarely experi-
enced, temporary paranoid state seen in some 
cannabis users has fueled notions that cannabis 
causes a permanent psychotic disorder. But it is 
paramount to distinguish between these two 
concepts. The temporary effects of a drug 
should not be confused with the drug-induced 
permanent alterations.

Reefer madness: before and now  There is a 
broader point that needs to be made—one that 
speaks to the recklessness of the “cannabis causes 
violence” claim. In the 1930s, numerous media 
reports in the Unites States exaggerated the con-
nection between cannabis use by Black people 
and violent crimes. During Congressional hear-
ings concerning the regulation of the drug, Harry 
J. Anslinger, commissioner of the US Bureau of 
Narcotics, repeated such claims and declared, 
“Marijuana is the most violence-causing drug in 
the history of mankind.” Anslinger’s fabricated 
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testimony was used to justify racial discrimina-
tion and to facilitate passage of the Marijuana 
Tax Act in 1937, which essentially banned the 
drug. As we see, the reefer madness rhetoric of 
the past has not just evaporated; it continued and 
has evolved, reinventing itself perhaps even more 
powerfully today.

In the United States, there have been several 
recent cases during which police officers cited 
the fictitious dangers posed by cannabis to justify 
their deadly actions. Michael Brown of Ferguson, 
MO, in 2014; Philando Castile of St. Paul, MN, 
in 2016; and Keith Lamont Scott, of Charlotte, 
North Carolina, in 2016, were all killed by police 
who used some version of this bogus defense.

Ramarley Graham of New York, New York, in 
2012; Trayvon Martin of Sanford, FL, in 2012; 
Rumain Brisbon of Phoenix, AZ, in 2014; and 
Sandra Bland of Prairie View, Texas, in 2015, all 
also had their lives cut short as a result of an 
interaction with law enforcement (or a proxy) ini-
tiated under the pretense of cannabis use 
suspicion.

Racial discrimination in arrests  In the Unites 
States, Black people are four times more likely to 
be arrested for cannabis possession than their 
White counterparts [15], despite the fact that both 
groups use and sell cannabis at similar rates [50]. 
This, by the way, is the definition of racial dis-
crimination: an action(s) that results in dispro-
portionate unjust or unfair treatment of persons 
from a specific racial group [30]. Note that mali-
cious intent of the perpetrator is not required. 
What is required is that the treatment be unjust or 
unfair and that such injustice is disproportion-
ately experienced by at least one racial group.

Even worse, the racial discrimination that 
occurs with cannabis arrests continues to go on 
despite the fact that the possession of the drug 
had been decriminalized in many US cities. Take 
Baltimore, for example, where Black people rep-
resent about 60% of the population and about as 
many cannabis users. Decriminalization took 

effect there in October of 2014. Yet, between 
2015 and 2017, Baltimore police arrested 1514 
individuals for weed possession; 1450 were 
Black people [40]. That’s 96%. Similar numbers 
have been reported for cities like Brooklyn, 
Chicago, Manhattan, and Philadelphia.

Citizens calling for legalization  The fact that 
cannabis is the most widely used banned sub-
stance—25 million US citizens use it monthly—
makes it difficult to justify the above injustices 
[50]. In addition, the momentum for legalizing 
adult recreational cannabis use has steadily 
increased since 2000. According to the most 
recent Gallup Poll, more than 60% of Americans 
say that cannabis should be legalized [39]. This 
figure marks the highest support for legalization 
over nearly half a century. Correspondingly, a 
growing number of states have legalized recre-
ational use of marijuana via ballot initiatives. As 
of June 2019, ten states allow adults to purchase 
and consume the drug recreationally (Table 13.1).

In 2013, Uruguay became the first country in 
the world to legalize the recreational use of can-
nabis, and in 2018, Canada became the second.

Table 13.1  States where adult recreational marijuana 
use is legal

State Year passed
Alaska 2014
Arizona 2020
California 2016
Colorado 2012
Connecticutt 2021
Illinois 2020
Maine 2016
Massachusetts 2016
Michigan 2018
Montana 2020
Nevada 2016
New Jersey 2020
New Mexico 2021
New York 2021
Oregon 2014
Virginia 2021
Vermont 2018
Washington 2012
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�Synthetic Cannabinoids

Despite the above legal developments, it is 
important to emphasize that recreational canna-
bis use is still prohibited by the US federal law 
and by state law in a majority of jurisdictions, not 
to mention cannabis prohibition that continues 
around the globe. As a result, some have sought 
psychoactive alternatives that produce cannabis-
like effects, namely, synthetic cannabinoids. 
Typically, these substances are not yet banned, 
and many are not detected by traditional urine 
drug screens.

Synthetic cannabinoids are the fastest-growing 
and largest group of new psychoactive substances 
(NPS), with hundreds of these compounds now 
developed [16]. Initially, these drugs were syn-
thesized by scientists such as John W. Huffman 
(JWH) and others for the purpose of studying the 
endocannabinoid system. Huffman’s research, 
for example, sought to better understand how 
cannabinoids could be used in medicine. Since 
then, the number of clandestine laboratories pro-
ducing synthetic cannabinoids for recreational 
use has proliferated. This has prompted several 
governments around the world to act. Most have 
acted predictably by prohibiting these drugs with 
little, if any, consideration for the fact that restric-
tive policies will hamper medical research using 
synthetic cannabinoids. Even less attention has 
been focused on how these policies could 
adversely impact the health of adults who use 
cannabinoids to alter their consciousness and/or 
behavior.

Recreational use and subsequent banning of 
these compounds in the United States is 
emblematic of a larger drug policy problem that 
extends beyond synthetic cannabinoids and well 
beyond North America. Thus, we believe the 
synthetic cannabinoid-marijuana story in the 
United States is instructive for anyone inter-
ested in formulating drug policies that respect 
individuals’ civil liberties and enhance public 
health and safety.

�Recreational Appeal of Synthetic 
Cannabinoids

Starting around the mid-2000s, when synthetic 
cannabinoids were legally available, reports 
began surfacing about the growing consumption 
of products containing these drugs, including 
JWH-018, JWH-073, and CP 47,497. Like THC, 
many of these drugs stimulate cannabinoid recep-
tors in the brain. Although the pharmacological 
effects of synthetic cannabinoids can vary widely, 
some, when inhaled, engender psychoactive 
effects similar to those produced by smoked 
marijuana, including euphoria and relaxation 
(e.g., [11, 20, 21]). Indeed, synthetic cannabi-
noids are sometimes referred to as synthetic mar-
ijuana. Not surprisingly, responses obtained from 
survey questionnaires indicate that most users 
report that they consume synthetic cannabinoids 
primarily because of the pleasurable effects pro-
duced by these drugs (e.g., [51]). Given that the 
recreational use of marijuana was legally prohib-
ited throughout the United States until 2014, the 
year when the use by adults was legalized in only 
two states (Colorado and Washington), it is not 
difficult to see the appeal of synthetic cannabi-
noids for those seeking a legal alterative to mari-
juana use.

At the time, synthetic cannabinoid-containing 
products were legal and widely available. They 
were sold in “head shops,” convenience stores, 
and through the Internet to anyone seeking a 
“marijuana-like high.” These products were mar-
keted as natural herbal incense or potpourri under 
various brand names such as “Spice” or “K2,” 
and they were available to anyone in the know, 
regardless of age. This, combined with the fact 
that most synthetic cannabinoids were not 
detected by standard urine drug tests, further 
enhanced their appeal among specific individu-
als, especially those under the age of 21 years and 
those subjected to random drug screens as a con-
dition of employment, among other reasons (e.g., 
[21, 51]).

13  Cannabinoids: The Case for Legal Regulation That Permits Recreational Adult Use



154

�Little Is Known About the Effects 
of Synthetic Cannabinoids in Humans

Over the past several decades, there have been 
hundreds of laboratory studies investigating the 
direct effects of marijuana on human behavior. 
As a result, our knowledge about marijuana-
related effects in humans has increased dramati-
cally. Such knowledge affords us the ability to 
maximize beneficial effects while minimizing 
deleterious ones. For example, our research dem-
onstrates that marijuana attenuates performance 
and mood disruptions during night shift work 
[33]. Another beneficial effect produced by mari-
juana is the stimulation of appetite in HIV-
positive patients (e.g., [23]), which could be 
lifesaving for someone suffering from AIDS 
wasting syndrome.

On the other hand, there is empirical evidence 
demonstrating marijuana withdrawal symptoms 
following abrupt discontinuation of heavy, near-
daily use of the drug (e.g., [22, 28]). Marijuana 
withdrawal is not life threatening, but symptoms 
can be unpleasant and can persist from 4 to 
12  days, depending on an individual’s level of 
dependence. Importantly, marijuana withdrawal 
symptoms can be mitigated with the use of spe-
cific medications, including synthetic cannabi-
noid agonists, oral THC, and nabilone (e.g., [22, 
24, 28]). As noted above, both of these medica-
tions are also FDA-approved for the treatment of 
nausea and vomiting associated with cancer che-
motherapy. Oral THC is also approved to treat 
loss of appetite and weight loss in patients with 
HIV infection. These observations show that 
there is a large database assessing marijuana-
related effects and that the drug has been demon-
strated to produce a range of effects, including 
therapeutic.

And while there is growing evidence in sup-
port of the notion that synthetic cannabinoids, 
such as oral THC and nabilone, are important 
tools in the medical armamentarium, a compara-
ble database does not exist for other synthetic 
cannabinoids. In fact, with the exception of the 
FDA-approved oral synthetic cannabinoids, there 
are no published laboratory studies assessing the 
direct effects of these drugs in humans, nor there 

are data evaluating human response following 
abrupt discontinuation of the regular use of syn-
thetic cannabinoids in research participants. 
Consequently, our understanding of the effects 
produced by the majority of drugs from this class 
is primarily based on results from in  vitro 
receptor-binding studies, data collected using 
laboratory animals, survey responses of synthetic 
cannabinoids users, and anecdotal and case 
reports.

While information obtained from the above 
sources can provide some clues about the behav-
ioral effects of synthetic cannabinoids in humans, 
these data, when used alone, are limited. For 
instance, there are two types of cannabinoid 
receptors, designated CB1 and CB2. The struc-
tures of these two receptors and their anatomical 
distribution in the body vary considerably. CB2 
receptors are found mainly outside the brain in 
immune cells, suggesting that cannabinoids may 
play a role in the modulation of the immune 
response. CB1 receptors are found primarily in 
the brain and are thought to mediate psychoactive 
effects produced by cannabinoids such as 
THC.  Data from receptor-binding studies have 
revealed that several synthetic cannabinoids 
found in products sold for recreational purposes 
(e.g., JWH-018 and AMB-FUBINACA) have 
greater affinities for the CB1 receptor and are 
more potent agonists than THC [7–9, 37]. But 
this information alone tells us nothing about the 
subjective or behavioral effects produced by 
these drugs in people. In other words, simply 
knowing a drug’s receptor affinity does not pro-
vide sufficient information to determine the myr-
iad of potential psychoactive effects produced by 
that drug.

Still, consistent findings from survey data and 
case reports show that synthetic cannabinoids, 
when smoked, are generally well-tolerated and 
produce overlapping subjective effects with mar-
ijuana [21]. In fact, some users have even 
reported that they smoke these substances to 
alleviate marijuana withdrawal [20], further sug-
gesting pharmacological specificity between 
smoked marijuana and synthetic cannabinoids. 
Of course, this information is largely anecdotal, 
which raises concern about the veracity of their 
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purported effects in humans. Evidence from rig-
orously conducted studies are needed to help 
resolve this issue, but such investigations seem 
unlikely given recent legislative trends that 
reflexively prohibit nearly all novel synthetic 
cannabinoids that act as agonists at CB1 
receptors.

�Unintended Consequences 
of Prohibition

As can be seen in Table  13.2, US authorities 
began prohibiting synthetic cannabinoids in 
2011. Similar legal actions have been taken by 
many European countries as well, and the num-
ber of banned synthetic cannabinoids continues 
to grow with each successive year. In the United 
States alone, there are now dozens of compounds 
on the prohibited list (Table 13.2).

The prohibition of these substances has been 
far-reaching, precipitating a range of conse-
quences, especially undesired ones. Under the 
current legal scheme, criminal sanctions can be 
imposed not only for possessing, manufacturing, 
distributing, importing, or exporting these sub-
stances, but also for the use of these compounds 

in the pursuit of research or instructional activi-
ties. In laymen’s terms, this means that there will 
be virtually no further scientific investigation of 
banned synthetic cannabinoid drugs. Given that 
some of these drugs are highly selective for can-
nabinoid receptors—receptors that are much 
more abundant than wide-spread opioid receptors 
(important pain modulators), indicating that they 
are crucial in modulating many basic human 
functions—the potential negative impact of the 
ban on research aimed at better understanding the 
endocannabinoid system, including the of devel-
opment of medical treatments, is difficult to 
understate. In short, our knowledge about these 
banned substances as well as the endogenous 
cannabinoid system has been inappropriately 
truncated by politics and remains limited as a 
result of implementing less than thoughtful regu-
latory schemes.

To put this in practical terms, consider the 
growing evidence indicating that THC-based 
cannabinoids modestly enhance the analgesic 
effects of opioid medications [1, 12, 44, 45–47]. 
Conceivably, synthetic cannabinoids, with a 
more favorable receptor-binding profile than 
THC, could turn out to be even more effective 
therapeutic tools to enhance opioid-related anal-
gesia. In addition, this approach potentially miti-
gates some adverse effects of opioids by allowing 
lower doses of these medications. Relatedly, the 
observation that the annual number of opioid-
related overdose deaths is lower than expected in 
states that permit the medical use of marijuana is 
intriguing [5]. Of course, these findings are cor-
relational and a causal relationship between mar-
ijuana use and opioid-related deaths has yet to be 
established. Nonetheless, by reflexively banning 
synthetic cannabinoids, it precludes our ability to 
study these compounds as potential therapeutics 
in dealing with the so-called opioid crisis.

Another unintended consequence of prohibiting 
specific synthetic cannabinoid drugs is the rapid 
introduction of slightly modified chemicals to cir-
cumvent existing laws. It works like this: Law 
enforcement detects a new synthetic cannabinoid 
in the illicit market; it’s then banned, followed by a 
proliferation of new, yet-to-be-banned, usually 
more potent and potentially dangerous substances 

Table 13.2  A list of synthetic cannabinoids and the year 
they were banned in the United States

Synthetic cannabinoid
Year 
banned

Cannabicyclohexanol, CP 47,497; JWH-018, 
JWH-073, and JWH200

2011

AM2201, AM694, JWH-019, JWH-081, 
JWH-122, JWH-203, JWH-250, JWH-398, 
SR-18, and SR-19

2012

APINACA, UR-144, and XLR11 2013
5F-PB-22, AB-FUBINACA, ADB-PINACA, 
and PB-22

2014

AB-CHMINACA, AB-PINACA, and 
THJ-2201

2015

ADB-CHMINACA 2016
5F-ADB, 5F-AMB, 5F-APINACA, ADB-
FUBINACA, AMB-FUBINACA, MDMB-
CHMICA, and MDMB-FUBINACA

2017

4-CN-CUMYL-BUTINACA, 5F-AB-
PINACA, 5F-CUMYL-P7AICA, 5F-EDMB-
PINACA, 5F-MDMB-PICA, FUB-144, 
FUB-AKB48, MAB-CHMINACA, 
MMB-CHMICA, NM2201, and SGT-25

2018
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introduced as replacements. In 2008, there were 
only five compounds included on the United 
Nations Office on Drugs and Crime (UNODC) 
synthetic cannabinoid list. By the end of 2018, the 
number had ballooned to nearly 300 [52].

These developments can contribute to consid-
erable health-related harms for individuals who 
consume products containing newer, unknown 
synthetic cannabinoids. For example, between 
2009 and 2011, if a consumer purchased a prod-
uct called “K2,” it most likely contained JWH-
018 as the active ingredient. In 2011, JWH-018 
was banned, prompting illicit manufactures to 
replace the compound with a less known, more 
potent synthetic cannabinoid or with multiple 
agents. In light of the fact that products sold as 
synthetic cannabinoids on the illicit market are 
frequently poorly labeled, containing a mixture 
of herbs and aromatic extracts sprayed with 
unspecified synthetic cannabinoid compounds, 
consumers who purchased K2 in 2012 (or subse-
quently) seeking the exact high that they experi-
enced from previously purchased K2 products 
might be unpleasantly surprised and/or untoward 
effects.

In a series of experiments aimed at assessing the 
presence of synthetic cannabinoids in the German 
market, Beuerle and colleagues have provided 
empirical support for the above (e.g., [17, 18, 35, 
36]). Between 2012 and 2015, these researchers 
found that (1) the number of new synthetic canna-
binoids, with slightly modified chemical structures, 
dramatically increased; (2) the active ingredient in 
several products changed frequently; (3) many 
products contained multiple new synthetic canna-
binoids; and (4) the doses contained in these prod-
ucts varied widely, despite having identical package 
labeling. Others, using forensic analyses, have also 
reported that many synthetic cannabinoids found in 
these products are not included on package label-
ing (e.g., [14, 32, 36]).

Sometimes it is easy to forget that the above is 
not merely an intellectual exercise. Indeed, overly 
restrictive drug policies and their unintended 
consequences frequently have bona fide harmful 
health effects on the lives of everyday people. A 
good case in point is the events of July 12, 2016, 

in New York City. On this day, 33 people in a pre-
dominately Black, Brooklyn neighborhood were 
reported to be stupendously intoxicated after 
consuming what was referred to as “synthetic 
marijuana.” Some of these individuals temporar-
ily lost consciousness, became debilitated, and 
disoriented, but fortunately, no one died. 
Meanwhile, local and national media headlines 
blared with titles such as “Synthetic marijuana 
overdose turns dozens into ‘zombies’ in NYC” 
[41]. Accompanying stories and videos drama-
tized the extraordinary potency and ill effects of 
K2. Each was peppered with sensational quotes 
like this one from an article in The New  York 
Times: “It’s like a scene out of a zombie movie, a 
horrible scene” [48]. The conspicuous moralism 
dehumanizing users of this class of drug was 
palpable.

But unfortunately, virtually all of these pieces 
were devoid of any useful information that would 
enhance public health and safety. For example, 
not one article confirmed that a synthetic canna-
binoid had indeed been ingested. Not one 
reported the actual contents contained in the 
products the victims were alleged to have con-
sumed. Not one mentioned that the observed ill 
effects could have been caused by other sub-
stances or some other factor. This point is partic-
ularly important because most of the victims had 
been observed next to a local methadone clinic, 
suggesting that some were patients at the clinic. 
Obviously, the combined effects of the opioid 
medication with other drugs could have been a 
contributing factor in the reported adverse effects.

Frustrated by such irresponsible reporting and 
patent neglect for public health, I (CH) went on a 
local news program calling for city health offi-
cials to retrieve the alleged products and test them 
in order to determine their constituents (https://
www.youtube.com/watch?v=MqqM2QSVjRA). 
I also called for officials to obtain biological 
assays (blood, urine) from patients who were 
transported to the hospital to see if this informa-
tion corresponded with results from the tested 
products. In this way, specific possible causes of 
the problem could have been carefully investi-
gated, and findings could have been widely 
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publicized. Members of the press, the local com-
munity, and the broader drug-using community, 
among others, could have all have been alerted, 
potentially preventing further harms to unsuspect-
ing users of the agent that turned out to be the 
culprit. This didn’t happen, at least not initially.

Several months passed before the general pub-
lic was provided with any useful information 
regarding a potential causal agent in the so-called 
zombie outbreak. On December 14, 2016, 
5  months after sensationalistic zombie stories 
appeared in the popular press, The New  York 
Times published an article identifying a new, 
more potent synthetic cannabinoid as the culprit 
[49]. This conclusion was based on findings from 
an article published in the prestigious New 
England Journal of Medicine about the incident 
[2]. This group of researchers obtained and tested 
blood and urine samples from 8 individuals 
among the 33 who had been reported to have 
experienced adverse effects of an alleged syn-
thetic cannabinoid. They also tested a sample of 
the herbal “incense” product “AK-47 24 Karat 
Gold,” which was claimed to be the item respon-
sible for the ill effects. The findings revealed that 
the synthetic cannabinoid AMB-FUBINACA 
was identified in all eight individually tested 
packets of AK-47 24 Karat Gold and that its 
metabolite was found in the blood of all eight 
individuals. Importantly, the amount of AMB-
FUBINACA contained in individual AK-47 24 
Karat Gold packets was not consistent, ranging 
from 14 to 25 mg/g. In addition, half of the tested 
patients had other drugs in their system, includ-
ing an antidepressant, antihistamine, benzodiaz-
epine, and opioid medications.

Back in 2016, AMB-FUBINACA was not yet 
banned in the United States. So, it is quite likely that 
manufacturers of synthetic marijuana included it in 
their products as the active component for this rea-
son. But, it is important to note that AMB-
FUBINACA is considerably more potent than 
THC, meaning far less of this substance is needed to 
produce psychoactive and other effects, including 
deleterious. Similarly, AMB-FUBINACA is even 
more potent than JWH-018—one of the earlier can-
nabinoids found in “fake” marijuana products.

�Incorporating Evidence Into Policy 
and Practice

Perhaps the most important factor in determin-
ing the effects produced by any drug is the 
amount taken. In general, larger amounts 
increase the likelihood of harmful effects. This is 
one of the most basic principles of pharmacol-
ogy. For this reason, we are concerned that knee-
jerk responses to ban any new substances will 
invariably lead to a burgeoning number of less 
well-known and potentially more dangerous 
substances in the illicit market. As can be seen 
from the Brooklyn example, this approach has 
been consistently shown to jeopardize the health 
of people who consume products obtained on the 
illicit market.

It is naïve to believe that people will not 
engage in an activity simply because it has been 
deemed forbidden by a government. Indeed, a 
mistaken underlying assumption guiding many 
overly restrictive approaches to drug regulation is 
that once a drug is banned, then the demand for 
that drug and its desired effects will dissipate. 
Nothing could be further from the truth. Since 
humans have inhabited the earth, they have 
always sought to alter their consciousness with 
psychoactive plants and other materials. This is a 
normal human pursuit. And it continues today 
with no foreseeable abatement in the near future. 
Given this reality, it is incumbent upon any 
responsible government to think cogently about 
how to balance the natural human desire to alter 
one’s mood with public health and safety.

As we consider this challenge within the con-
text of cannabinoids, it is important to remember 
that most recreational users of synthetic cannabi-
noids consume these substances in search of a 
marijuana-like high and that unfavorable out-
comes are rarely associated with the use of mari-
juana. Furthermore, an outbreak of negative 
health reactions to synthetic cannabinoids—like 
that which has been reported in several states, 
including Connecticut, Illinois, Maryland, and 
New York—is virtually unheard of in states where 
marijuana use by adults is legal (Table  13.1). 
Thus, our first policy recommendation is the 
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expansion of legalized recreational marijuana. 
This would be a simple measure to mitigate many 
problems related to synthetic cannabinoid use. It 
would also remove a conspicuous tool—enforce-
ment of restrictive marijuana laws—used to dis-
criminate against Black people. Of course, this 
can be done by state ballot initiatives. But it would 
be ideal for the US government to follow the leads 
of Uruguay and Canada by legalizing the drug at 
the federal level.

The fact remains that recreational marijuana 
is still banned in the United States. As such, 
people will continue to consume alternative 
substances, including synthetic cannabinoids, 
seeking the marijuana high. A key drawback is 
that some products contain dangerous adulter-
ants and/or extremely potent cannabinoids that 
are not included on the package labeling. The 
consumption of these products by unwitting 
consumers can lead to severe adverse conse-
quences, including delirium, cardiotoxicity, 
seizures, acute kidney injury, hyperthermia, 
and death (e.g., [3, 4]). Thus, our second policy 
recommendation is the implementation of free, 
anonymous drug safety testing services. It 
works like this: drug samples can be submitted 
for testing in order to determine the constitu-
ents contained in that sample. This information 
can be given to the user, so they can decide 
whether or not to take a particular drug and how 
much of it to take. These procedures have been 
shown to reduce the number of people exposed 
to harmful effects of unknown drugs (e.g., 
Measham 2019).

In conclusion, cannabinoids are a hot topic, 
and their consumption by humans remains steady, 
despite years of draconian policies designed to 
eliminate their use but have instead limited per-
sonal freedoms and have contributed to racial 
discrimination, among other negative conse-
quences. Thus, it is imperative that responsible 
governments take necessary steps to ensure the 
autonomy, health, and safety of their citizens. 
Authorities in a growing number of US states, as 
well as those in the countries of Uruguay and 
Canada, have implemented cannabis regulatory 
schemes in line with these goals. We hope others 
will follow.
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Cocaine

Eric D. Collins

�A Brief History of Cocaine

Like many potentially medicinal, psychoactive 
compounds derived from plants, naturally occur-
ring cocaine was discovered many centuries ago. 
Coca leaves, the natural source of cocaine, have 
been used for over a millennium by the indige-
nous peoples of the Andean regions of South 
America in the borderland of the Amazonian 
basin of Peru, Bolivia, Colombia, Ecuador, and 
Brazil. Coca leaves are cultivated from one of the 
two very closely related shrubby plants, E. coca 
(sometimes written Erythroxylon coca) and E. 
novogranatense. Each of these species has two 
varieties, and all coca plants are indigenous to the 
Andean region of South America.

For centuries, cocaine has been ingested orally 
and transmucosally by local South American 
peoples. Its use, as described here, is still com-
mon today. For oral (swallowed) use, the leaves 
of the coca plant are used to make coca tea, which 
is consumed by drinking, as is done with all teas. 
For transmucosal use through the buccal mucosa 
(the lining inside the cheek), the leaf is placed 
inside the cheek and mixed with alkaline sub-
stances such as lime (calcium oxide and/or cal-
cium hydroxide), because alkaline conditions 
maximize transmucosal absorption of the cocaine 

molecule. The local term (where cocaine is 
grown) for such transmucosal use of the coca leaf 
is acullico, though it may also be termed coca 
“chewing,” which is entirely analogous to the 
“chewing” of tobacco.

The positive effects of coca leaf chewing, 
acullico, and coca tea drinking are straightfor-
ward and quite clear, as cocaine ingested in these 
ways increases energy, improves endurance for 
hard physical labor, and suppresses appetite, thus 
enabling people to do strenuous work with fewer 
breaks for rest or food. In the sixteenth century, 
these pharmacological effects of cocaine played 
an important role in the relationship between the 
indigenous Andean people and the Spanish con-
querors, who initially outlawed coca leaf chew-
ing, only to encourage it soon after, when they 
recognized that the local people they had forced 
to mine gold and silver worked considerably 
harder and longer with the coca leaves than with-
out them [13].

The role of cocaine throughout the world 
began to grow exponentially after the German 
chemist, Albert Niemann, isolated the drug in 
1859. Only 4 years later, another chemist, Angelo 
Mariani, began marketing a wine, Vin Mariani, 
that contained cocaine extracted from coca leaves 
by soaking the leaves in the wine. Vin Mariani 
and other cocaine-infused wines became very 
popular during the latter half of the nineteenth 
century [13]. These alcoholic beverages, as well 
as the American “soft” drink, Coca-Cola, which 
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contained cocaine between 1886 and 1903, took 
advantage of the generally positive pharmaco-
logical stimulant effects discussed above 
(decreased appetite and increased energy and 
endurance). Interestingly, a decocainized coca 
leaf extract is still used in Coca-Cola as a flavor-
ing ingredient [28].

In addition, although Niemann had noted the 
“peculiar numbness” cocaine produced when 
applied to the tongue [13], its role as a local anes-
thetic was not formally discovered by the medi-
cal profession until 1884, when the German 
ophthalmologist, Karl Koller, submitted his paper 
describing the local anesthetic properties of 
cocaine to an ophthalmological society meeting 
in Heidelberg.

The year 1884 proved a milestone year, as, 
only 5 months prior to Koller’s presentation, and 
following a common, recurring pattern observed 
when highly reinforcing substances are newly 
described, the world-renowned psychiatrist, 
Sigmund Freud, gravely underestimated the risk 
of cocaine addiction, when, in his treatise on 
cocaine (Über Coca), he stated, “It seems to me 
noteworthy—and I discovered this in myself and 
in other observers who were capable of judging 
such things—that a first dose or even repeated 
doses of coca produce no compulsive desire to 
use the stimulant further” (“Classics revisited. 
Uber Coca. By Sigmund Freud,” [3]).

Rather unsurprisingly from today’s vantage 
point, there ensued a massive worldwide increase 
in cocaine production, facilitated partly by tech-
nological advances, as Merck, the leading 
European manufacturer of cocaine, increased its 
output of cocaine from less than a pound in 1883 
to over 3100 pounds in 1884 and over 158,000 
pounds in 1886 [21]. Not to be outdone, the 
American pharmaceutical company, Parke-
Davis, also increased its production of cocaine at 
the same time. Notably, both Merck and Parke-
Davis paid Freud to endorse their cocaine [13].

In the setting of Freud’s and others’ endorse-
ments of the many benefits of cocaine, a mark-
edly increased demand for cocaine drove the 
above-noted exponential increase in cocaine 
production. In the United States, cocaine was 
available over the counter in various medicines, 

including tonics and toothache cures, in addi-
tion to its inclusion in Coca-Cola, which was 
initially sold as a patent medication and mar-
keted as a temperance beverage that offered the 
benefits of cocaine without the problems caused 
by alcohol.

With the marked increase in the use of cocaine, 
which Parke-Davis eventually marketed in the 
late nineteenth century in an injection kit, replete 
with a syringe and needle, came also the problem 
of cocaine addiction. By the early twentieth cen-
tury, cocaine problems in the United States had 
become quite severe [9]. In his 1910 report to 
Congress, President Taft described the state of 
affairs, with respect to cocaine, as follows: “The 
misuse of cocaine is undoubtedly an American 
habit, the most threatening of the drug habits that 
has ever appeared in this Country….” As a result, 
by 1914, Congress had passed the Harrison 
Narcotics Tax Act, which prohibited the sale of 
nonmedical cocaine, prohibited its import, 
imposed the same penalties for users of cocaine 
as were in place for users of opium and heroin, 
and required strict accounting of medical pre-
scriptions for cocaine [13,18].

The twentieth century witnessed episodic epi-
demics of stimulant use in the United States, 
occurring roughly every 25–30 years. The use of 
cocaine, effectively made more scarce and thus 
more expensive by the Harrison Narcotics Act, 
gave way to the advent of pharmaceutical 
amphetamines in the 1930s; amphetamine epi-
demics returned again in the 1950s/1960s. It is 
impressive to observe the repeated episodes of 
“forgetting” of the harms associated with cocaine 
and other powerful psychostimulants. For exam-
ple, in 1980, the prevailing medical view was that 
cocaine use was not a significant problem at all. 
The Comprehensive Textbook of Psychiatry pub-
lished that year included the following statement, 
“taken no more than two or three times per week, 
cocaine creates no serious problems [15]. 
Moreover, experts held that cocaine only pro-
duced relatively minor “psychological addic-
tion,” which was thought to be more easily treated 
than addictions to alcohol, sedatives, and opioids, 
all of which, unlike cocaine, produced significant 
physiological addiction” [12].
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As has repeatedly occurred when societies 
markedly underestimate the problems of a pow-
erfully reinforcing substance like cocaine, the 
stage was thus set in the early 1980s for a resur-
gence in cocaine use. A dramatic rise in cocaine 
use in the United States between 1972 and 1985 
can be seen in Fig.  14.1. Enterprising chemists 
had found a way to make cocaine into a smokable 
form, because cocaine HCl, the crystalline white 
powder derived from the coca leaf, is mostly 
destroyed when burned and is therefore not read-
ily smoked. Known commonly as “crack,” the 
new, smokable form of cocaine produced an 
almost immediate and extremely intense stimu-
lant effect that was much more addicting than 
coca leaf chewing or intranasal (“snorted”) 
cocaine use, because ingestion of cocaine through 
the lungs produces very rapid increases in cocaine 
levels in both the blood and the brain. The resul-
tant cocaine epidemic of the 1980s was both pre-
dictable and profound, as it left a significant mark 
on cities, where huge profits could be made sell-
ing the highly addictive, low-cost “crack” rocks 
that induce a very intense, albeit short-lived, 
cocaine high. Drug-related crime, connected both 
to efforts by addicted users to obtain cash and as 
part of lethal turf battles between rival sellers of 
cocaine, thus became a staple in most American 
cities at the time.

Although the use of cocaine, primarily crack, 
continued at high levels throughout the 1980s, 
the cocaine epidemic of that decade began to 

come to an end in 1986 with the death of Len 
Bias, a very popular and talented college basket-
ball player who died 2  days after the Boston 
Celtics picked him with the second overall pick 
in the NBA draft. While Len Bias reportedly did 
not use crack cocaine, he did use cocaine almost 
immediately prior to his sudden death, and the 
national attention of his death focused on the 
United States’ cocaine use problems, including 
especially the crack cocaine epidemic, brought to 
the fore the so obviously mistaken notion that 
cocaine, used in moderation, was not harmful.

Interestingly, although there is a clear consen-
sus that cocaine is a powerfully addicting sub-
stance, there has historically been much less 
concern that ingesting cocaine through coca leaf 
chewing poses serious health risks. In 1950, the 
UN commissioned an enquiry into the coca leaf 
and identified the following harmful effects of 
chewing coca leaves: It suppresses hunger and 
thereby produces malnutrition; it produces unde-
sirable intellectual and moral changes in users 
and hinders the chewer’s chances of attaining a 
higher social standard; and it reduces the eco-
nomic yield of productive work and contributes 
to maintenance of a lower socioeconomic status 
[42]. The same report concluded that coca leaf 
chewing was not an addiction. More recently, the 
World Health organization and the UN published 
a briefing kit [45] that drew the following 
conclusions: “Use of coca leaves appears to have 
no negative health effects and has positive thera-
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Fig. 14.1  Prevalence of cocaine use by adults ages 18 and older in the United States, 1972–1985. (Data taken from The 
Epidemiology of Cocaine Use and Abuse [37])
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peutic, sacred and social functions for indigenous 
Andean populations”; and “While it is possible 
that there are some health problems associated 
with coca leaf use that are so far unrecognised, 
this seems unlikely.”

�Current Global Impact of Cocaine

The world’s appetite for illegal drugs, including 
cocaine, is extremely strong and shows no signs 
of abating. To put a dollar value on the market for 
all illegal drugs, in March 2017, the Global 
Financial Integrity, a nonprofit research and advi-
sory organization in Washington, DC, estimated 
the retail value of all international crime between 
$1.6 trillion and $2.2 trillion in 2014. Of this vast 
sum, drug trafficking constituted the second larg-
est component (behind counterfeiting), bringing 
in between an estimated $426 and $652 billion, 
or approximately one-third of the total of all 
transnational crime. The retail value of the world 
cocaine trade was estimated between $94 billion 
and $143 billion (nearly a quarter of the total 
drug trafficking), second only to the value of the 
cannabis trade (between $183 billion and $287 
billion) and slightly edging out the opiate trade 
(between $75 and $132 billion). For reference, 
the global market for amphetamine-type stimu-
lants in 2014 was estimated to be between $74 
billion and $90 billion [27].

Besides the market value of world cocaine 
production, one can also look at other measures 
of the magnitude of the world’s cocaine econ-
omy. Other common approaches include measur-
ing the land areas used for cultivating coca plants 
and tracking the volume of cocaine-related law 
enforcement seizures. Such data, estimated most 
recently in 2018, are summarized here.

After peaking in 2000, the area of land on 
which cocaine was cultivated worldwide declined 
until 2013, when it turned upward again (see 
Fig. 14.2). Between 2013 and 2016, the last year 
for which data are available, the worldwide land 
area on which coca was cultivated increased 76% 
to 213,000 hectares. Most of the increase in 
worldwide cocaine cultivation came from 
Colombia, where the amount of land cultivating 

cocaine tripled between 2013 and 2016. A variety 
of factors contributed to the marked increase in 
coca cultivation, including market forces, 
changed trafficking strategies among producers, 
suspension of aerial spraying aimed at crop elim-
ination, and reduced interventions aimed at pro-
moting alternative crop production. In 2016, 
Colombia accounted for 68.5% of the worldwide 
coca bush cultivation with 146,000 hectares of 
land used for growing coca species. In 2016, Peru 
accounted for an additional 21% of worldwide 
coca cultivation, while Bolivia accounted for an 
additional 10%. As such, in 2016, these three 
countries accounted for 99.5% of the world’s 
cocaine production [43].

Figure 14.3 shows global amounts of cocaine 
(in tons) seized in different parts of the world 
between 2006 and 2016. Overall, the quantity of 
cocaine seized worldwide increased 23% from 
2015 to 2016 (World Drug Report 2018 (United 
Nations publication, Sales No. E.18.XI.9)). 
Between 2013 and 2016, seizures of cocaine 
hydrochloride increased in Columbia from 167 
tons to 378 tons, with seizure of an additional 43 
tons of coca paste and cocaine base that year. In 
2016, over 90% of the world cocaine seizures 
occurred in the Americas, with 60% seized in 
South America (more than half of that in 
Colombia), 18% seized in the United States, and 
11% seized in Central America, the majority in 
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Fig. 14.2  Global coca cultivation and cocaine manufac-
ture, 2006–2016. (Source: United Nations Office on 
Drugs and Crime. World Drug Report [43])
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Panama (note that the majority of Central 
American cocaine was presumed destined for 
markets in the United States). An additional 8% 
of the total global cocaine seizures occurred in 
Western and Central Europe, with 3% of the 
global seizures occurring in Belgium and 1% 
each in Spain and the Netherlands. While the 
amounts of cocaine seized in the rest of the world 
are relatively quite small, these regions showed 
the fastest rates of increase in cocaine seizures 
and suggest that the world appetite for cocaine 
remains quite robust. Specifically, from 2015 to 
2016, the amounts of cocaine seized in Asia tri-
pled, with a tenfold increase in cocaine seized in 
South Asia. Africa, the Near East/Mid-East, and 
Southwest Asia all saw a doubling of the amount 
of cocaine seized from 2015 to 2016 [43]. More 
recent data from the United Nations Office on 
Drugs and Crime [44] show a further increase in 
worldwide seizures in 2017 to 1275 kg equiva-
lents (up from 652 kg equivalents seized in 2014).

A final measure of the global impact of the 
cocaine trade comes from estimates of drug-
related fatalities. As can readily be seen from 
Fig.  14.4 [43], while opioid overdose deaths 

throughout the world in 2015 dwarfed all other 
deaths from drug use disorders combined, the 
deaths from cocaine use disorders worldwide that 
year were equivalent to those from amphetamine 
use disorders as well as from the remaining other 
drug use disorders combined (excluding opioid, 
cocaine, amphetamine, and cannabis use 
disorders).

In the United States, the total number of 
cocaine-related deaths in 2013 was fewer than 
5000; that number more than doubled to over 
10,000 cocaine-related deaths in the United 
States in 2016 [43]. From another perspective, 
the age-adjusted death rate in the United States 
for all cocaine-involved deaths had peaked in 
2006 at approximately 2.5 deaths/100,000 popu-
lation [22]. This number was surpassed in 2016 
and reached over 4 deaths/100,000 population in 
2017. While the significant increase in opioid-
related deaths during this period, both from syn-
thetic opioids other than methadone and from all 
opioids, contributed powerfully to this increase 
(see Fig. 14.5), the age-adjusted rates of cocaine-
related deaths in the absence of opioids also 
increased during the period between 2013 and 
2017 [22], suggesting increased cocaine use in 
the mid-2010s.

The worldwide implications of these signifi-
cant and very recent increases in cocaine produc-
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tion and use go well beyond the life-damaging 
and lethal consequences related directly to 
cocaine use by individuals. Drug-producing 
nations, including those that produce coca plants 
or the opium poppy, are typically poorer nations 
with higher levels of government corruption, 
lower adherence to the rule of law, and fewer 
legal economic opportunities, especially for 
young people, who are much more commonly 
involved in the cultivation, harvesting, and manu-
facture of illegal drugs. The significant power of 
organized crime in these regions stems from the 
extremely high profits available for drug traffick-
ers. And high financial flows in the illicit drug 
economy may undermine democratic processes, 
fund terrorism, and interfere with the establish-
ment of effective social and governmental institu-
tions in these countries [43].

�Epidemiology of Cocaine Use

As shown in Fig.  14.6, cocaine use throughout 
the world in 2016 was highest in North America, 
approaching nearly 1.9% of the population, fol-
lowed by Oceania (Australia, New Zealand, 
Indonesia, Polynesia, and many small islands in 
the Southwest Pacific) at almost 1.7%, Western 
and Central Europe at 1.2%, and South and 
Central America at 0.8% [43].

In the United States, the prevalence of cocaine 
use disorder (as distinct from the data above, 
which only reflect cocaine use) between 2002 
and 2018, among individuals aged 12 and older, 
can be seen in Fig. 14.7 [38]. Overall, from data 
collected with the National Survey on Drug Use 
and Health (NSDUH), SAMHSA estimated that, 
in 2018, about 977,000 people ages 12 and over 
had a cocaine use disorder. This represents 
approximately 0.4% of the US population ages 
12 and over in 2018. By comparison, that same 
year, about 526,000 people in the United States 
had a heroin use disorder, and about 1.7 million 
had a pain reliever use disorder. While opioid use 
disorders (taking heroin and prescription pain 
relievers together) clearly affected a much greater 
number of people than cocaine use disorder in 
2018, for the nearly one million people affected 
by cocaine use disorder, and for the millions 
more of their family members, the magnitude of 
the cocaine problem in the United States is obvi-
ously quite significant.

The National Survey on Drug Use and Health 
[38] also provides insight into the differences in 
lifetime cocaine use and past year cocaine use, in 
total and by gender, in the same age groups as 
shown above (12 and older, 12 to 17, 18 to 25, 
and 26 or older). The epidemiological data 
described here are organized neatly in Tables 
14.1 and 14.2, taken from the National Survey on 
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Drug Use and Health [38]. In 2018, approxi-
mately 14.7% (more than one in every seven 
people) of the population aged 12 and over had 
used cocaine at least once in their lifetime. The 

proportion of males (18.1%) aged 12 and over 
with lifetime use of cocaine was considerably 
higher than that of females (11.5%) aged 12 and 
over with lifetime use of cocaine. In comparison, 
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past year cocaine use among individuals 12 and 
over was 2% of the population in 2018, with 
2.6% of males and 1.5% of females reporting 
cocaine use in the prior year. The 18- to 25-year-
old age group showed the highest rates for both 
lifetime (11.4%) and past year (1.6%) cocaine 
use. In that young adult age group, 12.9% of 
males and 9.9% of females reported lifetime 
cocaine use, while 6.8% of males and 4.7% of 
females reported past year cocaine use.

�Pharmacology

Cocaine enhances the actions of dopamine, nor-
epinephrine, and serotonin through reuptake 
blockade of these neurotransmitters. This neuro-
biology of cocaine action makes it more similar 
to methylphenidate than to amphetamines. 
Cocaine can be used orally (by swallowing, 
though this is rare), by the transmucosal route 
(across the buccal mucosa, which is uncommon 
in the United States), by intranasal (snorted) 
means (far more common in the United States), 
by smoking, or intravenously. Its effects appear 
within 15 seconds for smoked or intravenous use 

and within 90 seconds for intranasal use. The off-
set of effects, however, is comparatively quite 
rapid—about 15–30 minutes, often with rebound 
dysphoric mood. The profile of acute cocaine 
effects typically includes increased mood, energy, 
confidence, and libido, with decreased appetite 
and diminution of fatigue.

The pattern of addictive use of cocaine is 
commonly in a binge-and-rest pattern. Cocaine 
binges commonly last 48–72 hours, sometimes 
longer, during which time users may not eat or 
sleep at all. Following a binge, the “crash” can 
last a few days, much of which is spent sleeping. 
Depressed mood, loss of pleasure, irritability, 
low energy, and poor concentration are common 
after the post-binge “crash,” and relapse is com-
mon during this period (certainly in part to treat 
the unpleasant mood state accompanying the 
cocaine “crash”). Physiological effects of 
cocaine include elevated vital signs (including 
core temperature). After only modest initial 
cocaine use, further use does not produce addi-
tional elevations in vital signs or subjective 
effects, even while plasma levels rise. Continued 
use will raise the risk of seizures (though sei-
zures with cocaine use are relatively rare, absent 

Table 14.1  Cocaine use in lifetime among persons aged 12 or older, by age group and demographic characteristics: 
percentages, 2017 and 2018

Demographic 
characteristics

Aged 
12+
(2017)

Aged 
12+
(2018)

Aged 
12-17
(2017)

Aged 
12-17
(2018)

Aged 
18+
(2017)

Aged 
18+
(2018)

Aged 
18-25
(2017)

Aged 
18-25
(2018)

Aged 
26+
(2017)

Aged 
26+
(2018)

Total 14.9 14.7 0.7 0.7 16.3 16.1 12.0 11.4 17.0 16.8
Gender
 �� Male
 �� Female

18.8
11.2

18.1
11.5

0.6
0.8

0.6
0.8

20.8
12.2

19.9
12.5

14.2
9.8

12.9
9.9

21.9
12.6

21.1
12.9

Source: 2018 National Survey on Drug Use and Health, Substance Abuse and Mental Health Services 
Administration [38]

Table 14.2  Cocaine use in past year among persons aged 12 or older, by age group and demographic characteristics: 
percentages, 2017 and 2018

Demographic 
characteristics

Aged 
12+
(2017)

Aged 
12+
(2018)

Aged 
12-17
(2017)

Aged 
12-17
(2018)

Aged 
18+
(2017)

Aged 
18+
(2018)

Aged 
18-25
(2017)

Aged 
18-25
(2018)

Aged 
26+
(2017)

Aged 
26+
(2018)

Total 2.2 2.0 0.5 0.4 2.4 2.2 6.2 5.8 1.7 1.6
Gender
 �� Male
 �� Female

3.0a

1.4
2.6
1.5

0.5
0.5

0.4
0.5

3.3a

1.5
2.9
1.5

7.5
4.9

6.8
4.7

2.6
1.0

2.2
1.1

Source: 2018 National Survey on Drug Use and Health, Substance Abuse and Mental Health Services 
Administration [38]
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use of overdose amounts or another risk for sei-
zures). Interestingly, and importantly, cocaine 
can be used medicinally for its local anesthetic 
properties, and it has sometimes been the local 
anesthetic of choice for otolaryngology proce-
dures, in which there are often concerns about 
the potential for significant blood loss, because 
unlike other local anesthetics, cocaine has intrin-
sic vasoconstrictor effects.

It is worth reviewing and expanding on some 
of the variables that made the development of 
crack cocaine in the 1980s so devastating. First, 
cocaine hydrochloride, which is crystalline, is 
virtually completely destroyed, rather than vola-
tilized, when burned. By removing the hydro-
chloride moiety using simple kitchen chemistry, 
cocaine as “free base” can be heated without 
destroying it, making it possible for individuals 
to ingest the molecule by smoking. Further, very 
small amounts, often in doses costing $3 to $5 or 
less, could produce extremely intense, but very 
brief, highs, which many users want to experi-
ence again, often within 5 minutes. Anything that 
could be sold for even small amounts became 
worth stealing, and the profit in the business for 
drug dealers became tremendous. This is analo-
gous to the high profit that can be earned by sell-
ing shots (45  mL) of hard liquor for $5/shot 
compared with selling the entire bottle of 750 mL 
for $25.

The potential serious physical effects of 
cocaine are many and include myocardial infarc-
tion, arrhythmias, stroke, seizures, and death. A 
host of different, unique medical complications 
accompany each route of administration. For 
example, because of its vasoconstricting effects, 
regular use of intranasal cocaine causes necrosis 
of nasal septal tissue, which ultimately leads to a 
perforated nasal septum in regular users of intra-
nasal cocaine.

The relatively common, severe psychological 
complications of cocaine addiction, especially 
when severe, include paranoid ideas, progressing 
to delusions (primarily present while a person is 
under the influence, although sensitization is 
common, so that less and less cocaine is required 
to trigger paranoid delusions). The psychosis 
accompanying regular, heavy cocaine use may 

appear schizophreniform, manic, or toxic (i.e., 
delirium). Individuals using cocaine regularly 
may also hallucinate or develop manic symptoms 
without psychosis. Repetitive behaviors (stereo-
typies), including pacing, bruxism, and skin 
picking may also occur. Depression, often pro-
found, may also develop, particularly, as noted 
previously, after a cocaine binge. There is also a 
range of sexual side effects of cocaine abuse, 
including loss of libido, impotence, priapism, 
and orgasmic failure.

�Diagnosis

The diagnosis of a cocaine use disorder should be 
made using the Diagnostic and Statistical Manual 
of Mental Disorders, Fifth Edition (DSM-5). 
Cocaine use disorders are classified in the DSM-5 
with other stimulants, including, most notably, 
amphetamine-type stimulants. The criteria for 
stimulant use disorders in the DSM-5 are as fol-
lows [1]:

A pattern of amphetamine-type substance, 
cocaine, or other stimulant use leading to clini-
cally significant impairment or distress, as mani-
fested by at least two of the following, occurring 
within a 12-month period:

	 1.	 The stimulant is often taken in larger amounts 
or over a longer period than was intended.

	 2.	 There is a persistent desire or unsuccessful 
efforts to cut down or control stimulant use.

	 3.	 A great deal of time is spent in activities nec-
essary to obtain the stimulant, use the stimu-
lant, or recover from its effects.

	 4.	 Craving, or a strong desire or urge to use the 
stimulant.

	 5.	 Recurrent stimulant use resulting in a failure 
to fulfill major role obligations at work, 
school, or home.

	 6.	 Continued stimulant use despite having per-
sistent or recurrent social or interpersonal 
problems caused or exacerbated by the 
effects of the stimulant.

	 7.	 Important social, occupational, or recre-
ational activities are given up or reduced 
because of stimulant use.
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	 8.	 Recurrent stimulant use in situations in 
which it is physically hazardous.

	 9.	 Stimulant use is continued despite knowl-
edge of having a persistent or recurrent phys-
ical or psychological problem that is likely to 
have been caused or exacerbated by the 
stimulant.

	10.	 Tolerance, as defined by either of the 
following:

	 (a)	 A need for markedly increased amounts 
of the stimulant to achieve intoxication 
or desired effect

	 (b)	 A markedly diminished effect with con-
tinued use of the same amount of the 
stimulant

Note: This criterion is not considered to 
be met for those taking stimulant medica-
tions solely under appropriate medical super-
vision, such as medications for 
attention-deficit/hyperactivity disorder or 
narcolepsy.

	11.	 Withdrawal, as manifested by either of the 
following:

	 (a)	 The characteristic withdrawal syndrome 
for the stimulant (refer to Criteria A and 
B of the criteria set for stimulant with-
drawal, p. 569)

	 (b)	 The stimulant (or a closely related sub-
stance) is taken to relieve or avoid with-
drawal symptoms.

Note: “This criterion is not considered to 
be met for those taking stimulant medica-
tions solely under appropriate medical super-
vision, such as medications for 
attention-deficit/hyperactivity disorder or 
narcolepsy.”

It is important to recognize that the DSM-5 
diagnostic criteria given above do not include 
laboratory test results in order to make the diag-
nosis of a cocaine use disorder (or any substance 
use disorder). As a behavioral disorder, the condi-
tion is diagnosed based on behavior: the use of 
cocaine in a destructive (i.e., impairing and/or 
distressing) pattern. Nonetheless, because some 
individuals choose to lie about their use of sub-
stances (i.e., “undeclared substance use”), labo-
ratory drug toxicology testing could theoretically 

be used to identify occult (unreported) cocaine 
use. It would, however, arguably be both imprac-
tical and unnecessarily expensive and of ques-
tionable yield to urine test everyone entering 
primary care for use of cocaine and other drugs 
(see section on Screening for Cocaine Use 
Disorder). In addition, regular drug toxicology 
testing would likely and dangerously dissuade 
some individuals from seeking primary care alto-
gether, as some substance users want very much 
to avoid having their substance use known by 
anyone.

The information collected in the usual course 
of clinical care in addiction treatment settings 
will usually be geared quite specifically toward 
determining whether each person evaluated 
meets criteria for substance use disorders gener-
ally and for cocaine use disorder specifically. In 
other clinical settings, particularly in primary 
care, the typical course of clinical history-taking 
may not always produce enough information to 
make the diagnosis of a substance use disorder, 
particularly related to use disorders for illicit sub-
stances. The usual approach is to utilize a screen-
ing procedure (questionnaire), followed by a 
significantly more detailed discussion exploring 
substance use for individuals who screen positive 
for a possible substance use disorder.

�Screening for Cocaine Use Disorder

Ideally, screening for diseases works best for 
common illnesses (else it would be too expen-
sive to screen everyone), for which identification 
of the illness earlier in the natural history of the 
disease can lead to simpler, more effective treat-
ment than if the illness were detected later, when 
it has produced greater morbidity and mortality 
and potentially could no longer be as effectively 
treated [36]. As noted above, while urine toxicol-
ogy effectively detects recent cocaine use, it 
does not reliably identify cocaine use disorder 
(the illness), because the majority of people with 
recent cocaine use do not have a cocaine use dis-
order [36].

Therefore, the best screening tests for sub-
stance use disorders, including cocaine use disor-
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der, are interview-based questionnaires that 
inquire more about the consequences of sub-
stance use than about quantity, frequency, and 
duration of use. An early screening instrument, 
the Drug Abuse Screening Test, or DAST [39], 
while demonstrating good sensitivity and speci-
ficity, is relatively long, with 28 questions, mak-
ing it rather inefficient. Over the years, the 
instrument has been shortened to a questionnaire 
with 20 items and 1 with 10 items; recently, a 
2-item version, the DAST-2 [41] has demon-
strated excellent sensitivity and specificity in a 
primary care setting [41]. The two questions on 
the DAST-2 are “How many days in the past 12 
months have you used drugs other than alcohol?” 
(with a positive screen set at 7 days), and “How 
many days in the past 12 months have you used 
drugs more than you meant to?” (with a positive 
screen cutoff set at 2 days). Given the good sensi-
tivity and specificity of this two-item screener, it 
would be most appropriate to include this instru-
ment routinely as a screening procedure in pri-
mary care settings.

�Toxicology Testing for Cocaine

A detailed discussion of different laboratory toxi-
cology testing technologies is beyond the scope 
of this chapter, but a brief discussion of the most 
common testing processes is in order. The most 
commonly used samples for detection of cocaine 
use are urine and oral fluid (saliva). Hair testing 
has gained in popularity in recent years and is 
being used more frequently in some settings. 
Plasma/serum are used infrequently for the detec-
tion of cocaine metabolites, because the detection 
window for cocaine metabolites in the blood is 
much shorter than it is in urine, and drawing 
blood is far more invasive than the collection of 
oral fluid, with similar windows of detection.

The most commonly used and oldest method 
to detect cocaine use is urine toxicology testing, 
both because of the relative convenience of urine 
collection and because the kidneys concentrate 
the urine, which makes possible the detection of 
substances in urine for a longer period of time 
compared with the blood. Cocaine itself has a 

relatively short serum half-life, on the order of 
50  minutes [14]. Cocaine metabolites, specifi-
cally the inactive metabolites benzoyl ecgonine 
and ecgonine methyl ester [20], have consider-
ably longer half-lives and are detectable in urine 
for a wide range of times, depending on many 
variables, including the magnitude and chronicity 
of dosing, as well as the technology used for 
detection. Jufer et  al. [20] observed differential 
elimination kinetics following chronic adminis-
tration of cocaine and estimated the terminal 
elimination half-life of benzoyl ecgonine and 
ecgonine methyl ester ranging between 14 and 
52  hours. Recently, some investigators have 
found that, using a highly sensitive cutoff of 5 ng/
mL, benzoyl ecgonine can be detected in urine 
after chronic cocaine administration for between 
17 and 22 days [30].

An alternative to urine testing is oral fluid 
(saliva) testing, which has the obvious advantage 
of much greater ease of observed collection, with 
a much lower likelihood of adulteration. The two 
main disadvantages to oral fluid testing are the 
shorter window of detection for cocaine metabo-
lites, as the half-life of benzoyl ecgonine in saliva 
(and plasma) have been estimated to be approxi-
mately 6 hours, and the possibility that antisialo-
gogues (compounds that reduce saliva production) 
could be used to dry the mouth, reducing mark-
edly the amount of oral fluid that could be col-
lected and therefore making it easier to produce a 
falsely negative sample. As noted above, blood 
testing is used quite infrequently for the detection 
of cocaine metabolites, because it is both more 
invasive and has a shorter window of drug detec-
tion than urine testing. It has the advantage that it 
cannot readily be diluted or adulterated, unless 
the phlebotomist serves as a confederate to the 
patient, which would likely occur only very 
rarely.

In recent years, hair analysis has been used 
more frequently in clinical, workplace, and 
forensic settings to detect illicit substance use, 
including cocaine use [16]. Compared with urine 
testing, hair testing for substance use has the fol-
lowing advantages: relatively noninvasive 
collection, a very much longer window of detec-
tion of drug use (about 1 month/half inch of hair), 
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a markedly lower risk of dilution/adulteration, 
and easy sample preservation at ambient temper-
ature [23]. There remain controversies about the 
best analytical methods as well as about the pos-
sible external contamination of hair, ethnic/racial 
bias in drug/metabolite incorporation into hair, 
and deterioration/distortion of the results due to 
the use of cosmetics and other hair treatments 
that can interfere with drug detection [23].

�Treatment of Cocaine Use Disorder

The treatment of cocaine use disorder, a behav-
ioral illness, is primarily behavioral. Unlike some 
other substance use disorders, specifically opioid, 
nicotine and alcohol use disorders, and despite 
decades of dedicated research efforts, there are, 
as yet, no FDA-approved medications for cocaine 
use disorder. A variety of psychosocial interven-
tions, including contingency management tech-
niques as well as motivation enhancement and 
cognitive behavioral therapy (CBT)-based 
relapse prevention psychotherapies, have shown 
efficacy in helping people stop using cocaine. In 
this section, we review briefly the main research 
findings for pharmacotherapy and for psychoso-
cial interventions for cocaine use disorder.

�Pharmacotherapy of Cocaine Use 
Disorder

Dozens of medications, mostly alone, some in 
combination, have been tested for their potential 
to treat cocaine use disorder. While a comprehen-
sive review of medication trials for cocaine use 
disorder is beyond the scope of this chapter, this 
section will highlight some of the more histori-
cally important or promising research aimed at 
finding medications to help individuals achieve 
and maintain sobriety from cocaine.

One innovative approach to finding medica-
tions for cocaine use disorders grew out of 
decades of behavioral pharmacology research, 
originally with laboratory animals. Specifically, 
in laboratories that allow human beings the 
opportunity to choose between using cocaine or 

earning money, a number of groups have investi-
gated whether medications can alter the behav-
ioral effects of cocaine, including both 
self-administration of cocaine and self-report of 
cocaine effects. A good example of this type of 
research [10] demonstrated an interesting disso-
ciation between cocaine self-administration, on 
which desipramine maintenance had no effect, 
and subjective effects, on which desipramine 
maintenance had some significant effects, includ-
ing decreased arousal and vigor, increased anger, 
anxiety, confusion, and decreased ratings of “I 
want cocaine” (despite no change in actual choice 
to use cocaine while on desipramine maintenance 
vs. placebo maintenance). In another set of stud-
ies using the same human laboratory model of 
cocaine self-administration and subjective 
effects, the cognitive enhancer, memantine, 
enhanced some subjective effects of cocaine 
without altering cocaine self-administration [4, 
5].

Notwithstanding the laboratory model 
described above, the primary focus in this brief 
review of possible medications for cocaine use 
disorder will be on randomized, placebo-
controlled clinical trials. Many early efforts to 
find medications for cocaine use disorder focused 
on antidepressants of multiple classes, including 
SSRIs, SNRIs, TCAs, and others [34]. In multi-
ple randomized controlled trials (RCTs) of anti-
depressants, the overall conclusion is that 
antidepressants do not separate meaningfully 
from placebo on treatment outcomes for individ-
uals with cocaine use disorders [2, 34].

Given the well-known, albeit secondary, phar-
macological effect of disulfiram to inhibit dopa-
mine beta-hydroxylase, thereby reducing the 
breakdown of dopamine, a number of studies 
have been conducted, investigating whether 
disulfiram might reduce cocaine use among indi-
viduals with cocaine use disorders [2, 33]. The 
findings of all the disulfiram studies taken 
together show heterogeneous results, making it 
impossible to draw meaningful conclusions 
regarding the effects of disulfiram on cocaine use 
disorder [2]. There was evidence in some of the 
RCTs that disulfiram significantly worsened 
treatment retention compared to placebo.
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Multiple RCTs have investigated anticonvul-
sants, muscle relaxants, psychostimulants, anti-
psychotics, dopamine agonists, as well as 
buspirone, acamprosate, varenicline, naltrexone, 
and buprenorphine for cocaine use disorder. Chan 
and colleagues conducted a systematic review 
and meta-analysis of randomized clinical trials 
and prior systematic reviews of potential pharma-
cotherapies for cocaine use disorder. From more 
than 50 papers they identified that met their inclu-
sion criteria, the authors [2] found the following: 
there was low strength of evidence favoring psy-
chostimulants over placebo for abstinence rates 
(but for no other treatment outcomes), low 
strength of evidence favoring topiramate over 
placebo, again only for the outcome of cocaine 
abstinence, and moderate strength of evidence 
that antipsychotics improve study retention with 
no demonstrated effects on other treatment 
outcomes.

One of the more potentially promising phar-
macotherapeutic approaches to cocaine use dis-
order has combined the use of topiramate in 
combination with mixed amphetamine salts. A 
recent RCT [25] investigated extended release 
mixed amphetamine salts up to 60 mg daily com-
bined with topiramate up to 100 mg twice daily. 
The combination treatment demonstrated a sig-
nificant difference from placebo on the propor-
tion of individuals able to achieve three 
consecutive weeks of abstinence, as confirmed 
by urine toxicology. This study extends previous 
similar work favoring the combined treatment 
over placebo on the likelihood of achieving three 
consecutive weeks of abstinence, particularly for 
individuals with a higher baseline frequency of 
cocaine use [26].

More broadly, a very recent systematic review 
and meta-analysis of psychostimulant medica-
tions for psychostimulant use disorders [40] 
included 38 randomized placebo-controlled trials 
of prescription stimulant medications for stimu-
lant use disorders. The authors concluded that 
treatment with prescription amphetamines in 
“robust doses” can promote illicit stimulant absti-
nence in individuals with cocaine use disorders 
(but not with prescription psychostimulant use 
disorders). The authors concluded that a moder-

ate quality of evidence supported this finding that 
higher doses of prescription amphetamines pro-
mote sustained abstinence in people with cocaine 
use disorder. In addition, they found that such 
“agonist maintenance” treatment was particu-
larly effective in promoting abstinence among 
individuals with both cocaine and opioid use dis-
orders when the opioid users were enrolled in an 
opioid treatment program, such as a methadone 
maintenance program.

In addition, recently, ketamine, which in the 
form of one of its enantiomers, esketamine, FDA-
approved in 2019 for the treatment of depression, 
was investigated recently for its potential to mod-
ulate cocaine use in 55 individuals with cocaine 
use disorder [8]. All participants were treated 
using a 5-week mindfulness-based relapse pre-
vention treatment protocol, and, during a 5-day 
inpatient study induction, a subanesthetic dose of 
ketamine or midazolam (as an active control) was 
given in a single, 40-minute, continuous, intrave-
nous infusion. Notably, 48.2% of the ketamine-
treated subjects compared with only 10.7% of the 
midazolam-treated subjects were cocaine absti-
nent during the final 2 weeks of the trial. In addi-
tion, ketamine-treated study participants were 
53% less likely to drop out of the study and had 
58.1% lower craving scores throughout the study. 
This study, which builds on earlier promising 
work with ketamine for cocaine use disorder [6, 
7], requires replication, but it points toward what 
so far appears to be one of the more promising 
advances to date in the pharmacotherapy of 
cocaine use disorder.

No discussion of pharmacotherapy of cocaine 
use disorder would be complete without men-
tioning the potential promise of vaccine therapy 
for the condition. The most common approach to 
cocaine use disorder vaccines involves sequester-
ing the cocaine molecule in antibodies, thus pre-
venting the large, conjugated antibody-cocaine 
complex from crossing the blood-brain barrier 
[19]. One candidate vaccine (TA-CD) has stimu-
lated the production of antibodies to the cocaine 
molecule and successfully reduced positive sub-
jective effects of cocaine in a human laboratory 
model in which individuals were allowed to 
smoke cocaine and rate the effects of the cocaine 
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[17]. Unfortunately, when studied in phase III 
randomized controlled trial, the TA-CD vaccine 
did not reduce cocaine use [24], probably because 
the vaccine produced highly variable levels of 
antibodies and because cocaine use among those 
who achieved the highest cocaine antibody levels 
appeared to increase, as individuals with high 
antibody levels may have attempted to over-
whelm and override the blocking effect of the 
antibodies. At this point, unfortunately, immuno-
therapy for cocaine use disorder has not yet ful-
filled its potential promise, though novel 
approaches combining an anti-cocaine vaccine 
with induction of a cocaine hydrolase by gene 
transfer may yet revive the prospects for anti-
cocaine vaccine therapy [11].

�Psychotherapy/Psychosocial 
Treatments for Cocaine Use 
Disorder

As noted above, because no medications have yet 
proven beneficial in the treatment of cocaine use 
disorder, the only available treatments with some 
demonstrated benefit for the condition are psy-
chosocial interventions. Various psychosocial 
interventions have been developed for substance 
use disorders, and many of these have demon-
strated efficacy in the treatment of cocaine use 
disorder. Most of these psychotherapeutic treat-
ments involve concepts and approaches derived 
from cognitive behavioral therapy (CBT)-based 
treatments.

The main psychosocial interventions that have 
shown benefit for cocaine use disorder include 
the following: cognitive behavioral therapy, 
relapse prevention/coping skill therapy, contin-
gency management, and 12-step facilitation. This 
section will very briefly describe each of these 
interventions, with a brief summary of available 
evidence for the intervention.

Like cognitive-behavioral therapy for mood 
and anxiety disorders, CBT for cocaine use disor-
der is a structured, usually manual-guided and 
time-limited treatment intervention that focuses 
on thoughts and feelings related to drug use and 
aims to teach new behaviors, through role-

playing and practice, that will reduce the likeli-
hood of substance use. The basic idea is that 
people learn to use substances, through model-
ing, as well as through both classical and operant 
conditioning. The two main elements of CBT are 
a functional analysis, in which thoughts and feel-
ings before and after drug use are identified, and 
skills training, in which a person learns (or 
relearns) healthier skills or habits. A typical 
course of CBT might be 8 to 12 1-hour-long ses-
sions, with homework assigned between sessions 
to allow the patient to practice both the identifica-
tion of thoughts and feelings surrounding drug 
use and new skills [35]. As described in more 
detail below, CBT approaches for substance use 
disorders have demonstrated benefits, some of 
which seem to continue to develop for up to a 
year after a 12-week course of treatment.

Several different specific CBT-derived treat-
ments have been developed for substance use dis-
orders, including cocaine use disorder. These 
include relapse-prevention/coping skill training, 
contingency management, and motivation 
enhancement therapy. The main focus in relapse 
prevention/coping skill training is to reduce the 
likelihood of relapse by teaching individuals to 
prepare for and better cope with high-risk situa-
tions. The goals for this treatment include reduc-
ing substance craving and building skills, 
including the identification and practice of alter-
native behaviors to substance use [29].

Contingency management (CM) interventions 
are behavioral and based on operant condition-
ing. The central idea is to reward abstinence 
through provision of reinforcers for drug-free 
urine tests. The alternative reinforcers offered 
have included money, prizes, vouchers to cover 
the costs of patient-selected, positive alternative 
activities, and/or clinic or treatment setting privi-
leges. Another CBT-derived approach is the com-
munity reinforcement approach, which focuses 
on environmental factors that strongly influence 
problem drug-use behavior. Aspects of treatment 
addressed include skill training, vocational coun-
seling, provision of employment opportunities, 
improved relationships, and cultivation of new 
activities and drug-free social networks [29]. 
Finally, motivation enhancement therapy (MET), 
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also termed motivational interviewing (MI), aims 
to encourage individuals to express and strengthen 
their personal motivation for behavior change.

A number of other psychosocial interventions 
have been studied for cocaine use disorder. 
Among these are the 12-step facilitation, which 
draws strongly on the 12 steps of alcoholics 
anonymous (AA) and similar 12-step self-help 
groups, with an emphasis on 3 main principles: 
acceptance that the individual has a chronic dis-
ease over which one is powerless unless one 
becomes abstinent; surrender to a higher power, 
with participation in the fellowship and support 
of other people with addiction; and active 
involvement in 12-step meetings [31]. There have 
also been studies of a few other psychosocial 
interventions for cocaine use disorder, including 
psychodynamic psychotherapy, focused on intra-
psychic conflicts and maladaptive defenses 
related to them, and interpersonal psychotherapy 
(IPT), based on the view that psychiatric disor-
ders derive from dysfunctional interpersonal 
relationships.

A recent, comprehensive Cochrane review of 
psychosocial interventions for stimulant use dis-
orders [29] examined the available well-
conducted trials of the above psychotherapies for 
stimulant use disorders. The review included 27 
studies of contingency management, 19 studies 
of cognitive behavioral therapy (CBT), 5 studies 
of motivation enhancement therapy, 4 studies of 
12-step facilitation, 3 studies of interpersonal 
psychotherapy, and 1 study of psychodynamic 
psychotherapy. Taken together, the authors found 
that, when compared to no intervention at all, 
there was high-quality evidence that these inter-
ventions increased the longest period of continu-
ous abstinence, moderate quality evidence that 
these interventions reduced dropout rates, and 
low-quality evidence that they increased continu-
ous abstinence at the end of the treatment. They 
also found that, when psychosocial interventions 
were combined or added on, the most studied and 
also potentially the most promising psychosocial 
approach was contingency management. The 
review, however, could not distinguish which 
psychosocial intervention was most effective.

�Conclusions

Cocaine is a local anesthetic with powerfully 
reinforcing stimulant properties and a relatively 
high potential to produce addiction. The eco-
nomic value of transnational crime attributed to 
cocaine approaches $150 billion annually and 
represents close to a quarter of the world drug 
trade. The global impact of the huge and poten-
tially growing market for cocaine has implica-
tions for the well-being of individuals throughout 
the world, including the citizens of the poorer 
countries where coca plants are grown. In these 
countries, government corruption and the exploi-
tation of vulnerable young people recruited into 
the drug trade are powerful factors that contribute 
to the likely long-term maintenance of drug sup-
ply cultures. In addition, while the use of cocaine 
has historically ebbed and flowed with changes in 
societal views of the dangers associated with it, 
the recent increases in cocaine-associated drug 
overdose fatalities may be the harbinger of a shift 
in the United States away from opioid use and 
toward increased cocaine use.

As is true with all addictions, the treatment for 
cocaine use disorder can and does help some 
individuals achieve and maintain long-term 
cocaine abstinence. Thus far, the only proven 
treatments for cocaine use disorder are psycho-
therapies, primarily those derived from cognitive 
behavioral treatment approaches. While the 
search for medications to treat cocaine use disor-
der has been long and mostly quite frustrating 
with no FDA-approved medications to treat the 
illness, cocaine pharmacotherapy research should 
continue, as there have been some potentially 
promising results, both with high-dose prescrip-
tion amphetamines as a kind of “agonist therapy” 
for cocaine use disorder and with ketamine. 
Despite the frustrations, many remain hopeful 
that we are on the threshold of being able to 
impact the course of cocaine addiction through 
the use of medications and/or other biological 
treatments.
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�Future Directions

While it is extremely difficult to predict the 
future, it seems quite safe to anticipate that, in all 
likelihood, cocaine use disorder will never be 
eradicated. In that regard, the American “War on 
Drugs” must be recognized as a complex political 
act that fails to comprehend the science of drug 
reinforcement and the inevitable human desire to 
ingest substances that increase dopamine trans-
mission in the brain reward centers. Thus, the 
pharmacology of cocaine is too powerful, the 
world appetite for it too large, and the availability 
of effective treatments for cocaine use disorder 
too meager to make eliminating cocaine use a 
realistic possibility. Nevertheless, there is room 
for optimism, as research continues to explore 
combining effective psychotherapies with medi-
cations, including possibly vaccines, that together 
may synergistically reduce cocaine use, even 
after a person develops cocaine addiction. In 
addition, we may witness increased efforts to 
bring more people into contact with treatment 
providers in harm reduction settings, where indi-
viduals with cocaine addiction, who might other-
wise have no desire yet to achieve abstinence or 
even to change much about their drug using 
behavior, may seek some forms of help to miti-
gate the deleterious consequences of their sub-
stance use. These contacts with treatment-oriented 
professionals and/or peers may increase the like-
lihood that some individuals will subsequently 
seek treatment. Also, there is reason to hope that 
the future may bring productive, non-stigmatizing 
shifts in societal attitudes toward individuals with 
addiction illnesses, as the terrible toll of the cur-
rent opioid use epidemic has increased discus-
sion and understanding of addiction as the 
biological, treatable illness, it is rather than as a 
moral failing or character flaw. Finally, we may 
hope to see societal shifts away from cocaine 
(and other drug) use as a result of the growing 
understanding that the choice to use drugs is not 
simply an individual choice with no other vic-
tims. It is, ultimately, a choice with significant 
implications both for the loved ones of those 
using cocaine and for worldwide social justice.
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�Introduction

Approximately 271 million people, or 5.5% of 
the global population aged 15–64, had use drugs, 
while 35 million people are suffering from drug 
use disorders. Opioids continue to cause the most 
harm, accounting for two-thirds of the deaths 
attributed to drug use disorders. Individuals who 
inject drugs (11 million worldwide in 2017) 
endure the greatest health risks. Furthermore, 
over 50% live with hepatitis C, and approxi-
mately one in eight lives with HIV (UNDOC 
World Drug Report 2019, Booklet 2) [20]. More 
than 90% of all pharmaceutical opioids available 
for medical consumption were in high-income 
countries in 2018 comprising around 12% of the 
global population, while the low- and middle-
income countries comprising 88% of the global 
population are estimated to consume less than 
10% of pharmaceutical opioids. Access to phar-
maceutical opioids depends on several factors 
including legislation, culture, health systems, and 
prescribing practices ([19], Booklet 1&2). There 
were about 34 million people who used opioids 
and about 19 million who used opiates. There 
were an estimated 27 million people who suf-
fered from opioid use disorders in 2016. The 

majority of people dependent on opioids used 
illicitly cultivated and manufactured heroin, but 
an increasing proportion used prescription opi-
oids. Overdose deaths contribute to between 
roughly a third and a half of all drug-related 
deaths, which are attributable in most cases to 
opioids. Opioid overdose is one of the most fre-
quent cause of emergency room drug-related pre-
sentations [1].

Lifetime prevalence of witnessed overdose 
among drug users is about 70%. Although effec-
tive treatments for opioid dependence are avail-
able and could potentially prevent overdose, less 
than 10% of individuals who need such treatment 
actually receive it. The receptors to which opi-
oids bind play a central role in susceptibility to 
overdose.

Opioids bind to receptors in the central and 
peripheral nervous systems (primarily delta, 
kappa, and mu), with treatment effects for pain, 
cough, and diarrhea. Action on these same recep-
tors induces intense euphoria. As a result, many 
individuals continue to use in an effort to repro-
duce that first high. Most individuals misuse opi-
oids either to reduce pain or to prevent withdrawal 
symptoms. However, the data suggest dispelling 
that opioids are not effective as long-term analge-
sic medications [2].

Some of the receptors matched to physiologic 
effects in the central nervous system are listed 
below (nociceptin and zeta receptors increasingly 
being researched):
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•	 Delta: analgesia, antidepressant, convulsant, 
physical dependence, and modulate mu-
related respiratory depression.

•	 Kappa: analgesia, anticonvulsant, depression, 
hallucination, diuresis, dysphoria, miosis, 
neuroprotection, and sedation.

•	 Mu: analgesia, physical dependence, respira-
tory depression, miosis, euphoria, reduced GI 
motility, and vasodilation. Peripheral mu 
receptors are tissue-specific with higher con-
centrations in the bronchial smooth muscle 
and the digestive tract. This is the reason for 
opioids suppressing the cough reflex and caus-
ing constipation [14, 15].

Individuals experience symptoms of with-
drawal either when opioids are discontinued 
abruptly or tapered cessation of medications. 
These symptoms present in acute, subacute, and 
chronic phases. The acute withdrawal symptoms 
include hot/cold flashes, nausea, vomiting, diar-
rhea, sweating, lacrimation, insomnia, anxiety, 
generalized muscle pain, tachycardia, piloerec-
tion, and dehydration.

Opioids continue to be a significant public 
health issue. Both overdose and withdrawal are 
linked to a variety of opioids, legally and ille-
gally, that act primarily on three receptors, mu, 
delta, and gamma. These include heroin, fen-
tanyl, methadone, oxycodone, and others. In the 
sections that follow, each one of these drugs will 
be addressed. The focus will be on the identifica-
tion and treatment. The 2018 data suggest that 
approximately 128 people in the United States 
die daily following overdose on opioids ([7]. 
https://wonder.cdc.gov.).

Opioid dependence which includes prescrip-
tion pain relievers, heroin, and synthetic opioids, 
such as fentanyl, is a significant public health 
issue that impacts socioeconomic well-being. 
The socioeconomic impact includes the costs of 
healthcare, lost productivity, addiction treatment, 
and criminal justice involvement. The cost of pre-
scription drug use in the United States is approxi-
mately $78.5 million [8].

The key issue is how we arrived at this crisis. 
Apparently, the initial misconception in the 
1990s that patients would not become addicted to 

prescription opioid pain relievers played a sig-
nificant role. This was supported by reassurance 
of medical providers by pharmaceutical repre-
sentatives. This enamored healthcare providers to 
begin prescribing opioids at greater rates. By the 
time it became apparent that these medications 
could lead to significant addiction, the diversion 
and misuse of these medications had become 
widespread [11], [16].

Gradually, opioid overdose rates began to 
increase. Approximately 47,000 Americans 
died in 2017 as a result of an opioid overdose, 
including prescription opioids, heroin, and 
illicitly manufactured fentanyl, a powerful syn-
thetic opioid ([7]. https://wonder.cdc.gov.). An 
estimated 1.7 million people in the United 
States in 2017 met criteria for substance use 
disorders related to prescription opioid pain 
relievers, and 652,000 had heroin use disorder. 
Approximately 25% of individuals with chronic 
pain misuse their prescribed opioids [18]. 
Between 8 and 12% go on to develop opioid use 
disorder [18]. Approximately 5% of those who 
misuse prescription opioids transition to heroin 
[5, 3, 12].

About 80% of people who use heroin first 
misused prescription opioids [5] [12]. Opioid 
overdoses increased by 30% from July 2016 
through September 2017 in 52 areas in 45 states. 
The Midwestern region saw opioid overdoses 
increase up to 70% from July 2016 through 
September 2017 [17].

�Prescription Opioids and Heroin

Heroin is an opioid drug made from morphine, a 
natural substance taken from the seed pod of the 
various opium poppy plants grown in Southeast 
and Southwest Asia, Mexico, and Colombia. 
Heroin can be a white or brown powder, or a 
black sticky substance known as black tar heroin. 
Other common names for heroin include big H, 
horse, hell dust, and smack.

Heroin can be injected, sniffed, snorted, or 
smoked. Some individuals mix heroin with crack 
cocaine, a practice called speed balling. 
Prescription opioid pain medicines such as 
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OxyContin® and Vicodin® have effects similar 
to heroin. Research suggests that misuse of these 
drugs may open the door to heroin use. Data from 
2011 showed that an estimated 4–6% who misuse 
prescription opioids switch to heroin [3, 5] and 
about 80% of people who used heroin first mis-
used prescription opioids [3–6].

More recent data suggest that heroin is fre-
quently the first opioid people use. In a study of 
those entering treatment for opioid use disorder, 
approximately one-third reported heroin as the 
first opioid they used regularly to get high [16]. 
This suggests that prescription opioid misuse is 
just one of the several factors leading to heroin 
use.

�Short-Term Effects

People who use heroin report feeling a "rush" (a 
surge of pleasure, or euphoria). However, there 
are other common effects, including

•	 Dry mouth.
•	 Warm flushing of the skin.
•	 Heavy feeling in the arms and legs.
•	 Nausea and vomiting.
•	 Severe itching.
•	 Clouded mental functioning.
•	 Going “on the nod,” a back-and-forth state of 

being conscious and semiconscious.

�Long-Term Effects

People who use heroin over the long term may 
develop:

•	 Insomnia.
•	 Collapsed veins for people who inject the 

drug.
•	 Damaged tissue inside the nose for people 

who sniff or snort it.
•	 Infection of the heart lining and valves.
•	 Abscesses (swollen tissue filled with pus).
•	 Constipation and stomach cramping.
•	 Liver and kidney disease.
•	 Lung complications, including pneumonia.

•	 Mental disorders such as depression and anti-
social personality disorder.

•	 Sexual dysfunction for men.
•	 Irregular menstrual cycles for women.

�Injection Drug Use, HIV, 
and Hepatitis

People who inject drugs such as heroin are at 
high risk of contracting the HIV and hepatitis C 
virus (HCV). These diseases are transmitted 
through contact with blood or other bodily fluids, 
which can occur when sharing needles or other 
injection drug use equipment. HCV is the most 
common blood-borne infection in the United 
States. HIV (and less often HCV) can also be 
contracted during unprotected sex, which drug 
use makes more likely.

�Other Potential Effects

Heroin often contains additives, such as sugar, 
starch, or powdered milk, which can clog blood 
vessels leading to the lungs, liver, kidneys, or 
brain, causing permanent damage. Also, sharing 
drug injection equipment and having impaired 
judgment from drug use can increase the risk of 
contracting infectious diseases such as HIV and 
hepatitis. Heroin overdose may occur when an 
individual uses enough of the drug to produce a 
life-threatening reaction or death. Heroin over-
doses have increased in recent years [4].

Overdose on heroin can result in respiratory 
arrest. This can reduce the quantity of oxygen 
reaching the brain, a condition known as hypoxia. 
Hypoxia can have short- and long-term mental 
effects and effects on the nervous system, includ-
ing coma and permanent brain damage.

Heroin is highly addictive. People who regu-
larly use heroin often develop a tolerance, 
which means that they need higher and/or more 
frequent doses of the drug to get the desired 
effects. A substance use disorder (SUD) is 
when continued use of the drug causes issues, 
such as health problems and failure to meet 
responsibilities at work, school, or home. A 
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SUD can range from mild to severe, the most 
severe form being addiction. Individuals with 
opioid use disorder may have severe withdrawal 
when they stop using abruptly. Withdrawal 
symptoms—which can begin as early as a few 
hours after the drug was last taken—include 
restlessness, severe muscle and bone pain, sleep 
problems, diarrhea and vomiting, cold flashes 
with goosebumps (“cold turkey”), uncontrolla-
ble leg movements (“kicking the habit”), and 
severe heroin cravings.

There is ongoing research on the long-term 
effects of opioids on the brain. Current data sug-
gest some loss of white matter in the brain associ-
ated with the use of heroin, which is likely to 
affect decision-making, behavior control, and 
response to stress [9, 10, 13].

Key Points
•	 Heroin is an opioid drug made from morphine, 

a natural substance taken from the seed pod of 
various opium poppy plants.

•	 Heroin can be a white or brown powder, or a 
black sticky substance known as black tar 
heroin.

•	 Heroin can be injected, sniffed, snorted, or 
smoked. Mixing heroin with crack cocaine is 
known as speed balling.

•	 Heroin crosses the blood-brain barrier rapidly 
and binds to opioid receptors on cells located 
in many areas, especially those involved in 
feelings of pain and pleasure and in control-
ling heart rate, sleeping, and breathing.

•	 Individuals who use heroin report feeling a 
“rush” (or euphoria). Other common effects 
include dry mouth, heavy feelings in the arms 
and legs, and clouded mental functioning.

•	 Long-term effects may include collapsed 
veins, infection of the heart lining and valves, 
abscesses, and lung complications.

•	 Research suggests that misuse of prescription 
opioid pain medicine is a risk factor for start-
ing heroin use.

•	 Heroin can lead to addiction, a form of sub-
stance use disorder. Withdrawal symptoms 
include severe muscle and bone pain, sleep 
problems, diarrhea and vomiting, and severe 
heroin cravings.

�Treatment

�Overdose Treatment

Naloxone is used to treat an opioid overdose. It 
works by rapidly binding to opioid receptors and 
blocking the effects of heroin and other opioid 
drugs. Sometimes more than one dose is needed 
for breathing to commence, hence the importance 
of getting to the emergency room as soon as pos-
sible. Naloxone is available as an injectable (nee-
dle) solution, a handheld auto-injector (EVZIO®), 
and a nasal spray (NARCAN® nasal spray). 
Friends, family, and others in the community can 
use the auto-injector and nasal spray versions of 
naloxone to resuscitate an individual overdosing. 
The increase in the number of opioid overdose 
deaths has resulted in an increase in public health 
efforts to ensure naloxone is available for at-risk 
persons and their families, as well as first respond-
ers and others in the community. Some states have 
passed laws that allow pharmacists to dispense 
naloxone without a prescription.

A range of treatments including medicines 
and behavioral therapies are effective for the 
treatment of opioid use disorder. Treatment 
approach has to be individualized. Medications 
are being developed to assist with the withdrawal 
process. The Food and Drug Administration 
(FDA) approved lofexidine, a non-opioid medi-
cine designed to reduce opioid withdrawal symp-
toms [21, 22].

�Withdrawal and Chronic Treatment

Current medications available include buprenor-
phine and methadone. They work by binding to 
the same opioid receptors in the brain as heroin, 
but more weakly, reducing cravings and with-
drawal symptoms. Treatment with naltrexone is 
another option. Naltrexone blocks opioid recep-
tors and prevents opioids from having an effect. 
A National Institute of Drug Abuse (NIDA) study 
found that once treatment is initiated, both a 
buprenorphine/naloxone combination and an 
extended-release naltrexone formulation have 
similar efficacy. However, since full detoxifica-
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tion is necessary for treatment with naloxone, 
initiating treatment in active users was challeng-
ing, but once detoxification was complete, the 
medications had similar efficacy.

Behavioral therapies for heroin addiction 
include cognitive behavioral therapy, contin-
gency management, motivational therapy, net-
work therapy, and 12-step facilitation. Cognitive 
behavioral therapy helps modify the patient’s 
drug use expectations and behaviors and helps 
effectively manage triggers and stress. 
Contingency management provides motivational 
incentives, such as vouchers or cash rewards for 
positive behaviors such as drug abstinence. These 
behavioral treatment approaches are especially 
effective when used along with medicines.

�Conclusion

Opioid use disorder remains a global public health 
issue. It significantly affects the physical, mental, 
and economic well-being worldwide. 
Approximately 271 million people globally have 
used opioids in the past year. 11 million are injec-
tion drug users. More than half have hepatitis 
C.  The primary receptors that opioids interact 
with are delta, mu, and kappa. The main effects 
are analgesia, respiratory depression, euphoria, 
and physical dependence. Seventy percent of life-
time emergency room presentations are due to 
opioid overdose. There is increasing use of opi-
oids globally. The use of prescription opioids is 
one modality that may lead to heroin use. 
Naloxone is key for the treatment of opioid over-
dose. Methadone and buprenorphine/naloxone 
are used for the chronic management of opioid 
use disorder. However behavioral therapies such 
as contingency management, network, motiva-
tional, and cognitive behavioral therapies are vital 
for a successful recovery from opioid addiction.
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Designer Drugs

Neelambika Revadigar, Ching Tary Yu, 
and Isabelle Silverstone-Simard

On a Tuesday morning in 2017, 33 people were 
found with significant “altered mental status” in 
the streets of a Brooklyn neighborhood in 
New  York City [33]. Some were found to be 
motionless, while some were found to be twitch-
ing on the ground reportedly consumed a bad 
batch of synthetic marijuana called “K2.” All the 
victims were brought to the emergency room. 
Unfortunately, it was not an isolated event as 
mass overdose and intoxication due to designer 
drugs becomes more and more common. In May 
2018, 56 people fell victim to K2 overdose in 
Brooklyn, New York. In August 2018, 99 people 
overdosed over just 2  days in New Haven, 
Connecticut [30].

These designer drugs have begun to enter 
mainstream toward the end of the 2000s. The 
goal of the manufacturers has been to evade drug 
laws and drug screenings by the lack of legal 
regulations or screening techniques on newly 
developed compounds. Compounded by novelty 
and accessibility by which users can often pur-
chase online via the Internet or the dark web in 
packages labeled as “plant food” or “not for 
human consumption [24].” The popularity has 
grown considerably over the decade. Within 

6 years, the number of substances being manu-
factured and distributed grew from less than 100 
to nearly 500  in 2015 according to the United 
Nations Office on Drug and Crime [62, 64]. 
Designer drug use is most prevalent among 
younger adults in their 20s predominantly male, 
but it can affect teenagers as well as older adults 
upward of 40–50 years of age [9, 31, 56]. Those 
who are at risk include males who are single with 
history of conduct and behavioral issues, lower 
levels of education and socioeconomic status, 
those with family history of substance use disor-
ders, and those with history or current poor fam-
ily relationships [9, 31, 35].

Not only do these drugs are often laced with 
other dangerous chemical adulterants such as 
Krokodil, there are no standardized or safety pro-
cedures in the manufacturing process of these 
compounds. Theoretically, these compounds can 
come from raw chemical ingredients [37] through 
a series of chemical reactions such as reduction 
and dehydrocarboxylation. Given the complex 
chemical processes and the volatility of the 
chemicals involved, any mishap along the manu-
facturing can result in an altercation in the final 
molecule leading to a compound with significant 
different physiological effects and potentially 
dire consequences as seen in the victims in the 
mass overdose cases. These compounds are much 
more inherently dangerous than the traditional 
substances they are trying to mimic. Given the 
ever-growing designer drug market and the 
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potential dire health consequences associated 
with these drugs, the understanding of these 
drugs can help with appropriate diagnoses and 
treatments. In this chapter, we will discuss sev-
eral of the typical designer drug classes: synthetic 
cannabinoids, synthetic stimulants, synthetic hal-
lucinogens, and synthetic opioids.

�Synthetic Cannabinoids

Synthetic cannabinoids (SCBs) are substances 
with chemical properties like tetrahydrocannabi-
nol (THC). SCBs may structurally differ from 
cannabinoids. SCBs are sprayed on scrapped 
plant material to be smoked. They are illegally 
sold as liquids to be inhaled via e-cigarettes and 
other devices, herbal supplements, or liquid 
incense. Sold as “K2,” “Spice,” and “synthetic 
marijuana,” they are often labeled “not for human 
consumption” [2].

Initially, SCBs were used for cannabinoid 
research focusing on THC (a psychoactive and an 
analgesic found in the plant of cannabis) because 
of legal limitations on natural cannabinoids. 
Tritium-labeled cannabinoids such as CP-55.940 
were instrumental in discovering cannabinoid 
receptors in the early 1990s [50]. Nabilone was 
the first synthetic cannabinoid used as antiemetic 
to tackle nausea and vomiting since 1981. 
Marinol or dronabinol have been used as an anti-
emetic since 1985 and as an appetite stimulant 
since 1991[14].

�History of SCBs

Around the early 2000s, SCBs started being used 
as recreational drugs to get similar effects of can-
nabis because of their similar molecular struc-
tures compared to THC. As previously mentioned, 
abusers can easily obtain illegally manufactured 
compounds such as K2 or Spice in Europe and 
the United States. Poison control centers across 
the United States have reported increasing inci-
dences of intoxications and adverse events asso-
ciated with the use. Finally, the Drug Enforcement 
Administration (DEA) of the United States 

passed the Synthetic Drug Abuse Prevention Act 
in 2012 moving SCBs to a Schedule I drug. 
However, illegal laboratories have continued to 
work on discovering novel SCBs in order to 
evade detection and prosecution. By 2015, 177 
types of SCBs were reported to the United 
Nations Office on Drugs and Crime Early 
Warning Advisory to be causing severe poisoning 
and even fatalities [13].

�Classification

SCBs are classified into five major categories: 
classical cannabinoids, nonclassical cannabi-
noids, hybrid cannabinoids, aminoalkylindoles, 
and eicosanoids. Classical cannabinoids are 
analogs of THC based on a dibenzopyran ring, 
and many variants were discovered in the 1960s 
following the isolation of THC, including nabi-
lone and dronabinol [41, 42]. Due to difficult 
manufacturing process, classical cannabinoids 
are not often seen in SCBs blends for recre-
ational use [11]. On the other hand, aminoalkyl-
indoles are the most common chemical structure 
found in SCB blends. These are less difficult to 
synthesize than classical and nonclassical 
cannabinoids.

As of today, the least difficult compounds to 
manufacturer are the JWHs. They were discov-
ered by Professor John William Huffman at 
Clemson University in the 1990s [63]. Due to 
their low manufacturing cost, they are now the 
most widely sold and abused SCBs.

�Mechanism of Action

SCBs are not direct analogs of THC. However, 
they do share many features with THC. They are 
lipid-soluble, small molecules with adequate vol-
atility for smoking and inhalation. Common 
molecular features include the 5–9 full carbon 
side chain, which is responsible for the psycho-
tropic activity from CB1 receptor binding. Thus, 
the features make them potent agonist to the can-
nabinoid receptor 1 (CB1) and the cannabinoid 
receptor 2 (CB2). These receptors are found 
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mostly in the peripheral tissues such as the 
kidney, lungs, and liver, and the central nervous 
system, especially the basal ganglia, cerebral cor-
tex, hippocampus, and the cerebellum where the 
compounds can exert most of their effects.

In contrast to THC, which is a partial CB1 
receptor agonist, SCBs are full CB1 agonists 
with, much higher affinity for CB1 receptors than 
THC.  As such, they are found to have greater 
potency and exert greater pharmacologic effects 
than THC.

�Metabolism of SCBs

In general, the metabolisms and clearance of 
SCBs involve the oxidation via the cytochrome 
(CYP450) system [21] followed by the conjuga-
tion with a glucuronic acid via the UDP-
glucuronosyltransferases (UGTs) enzymes. For 
example, molecules like JWH-1018, aminoalkyl-
indoles, cyclohexylphenols, and benzylindoles 
are oxidized by cytochrome P450 enzymes and 
then conjugated by the uridine 50-diphospho 
(UDP)-glucuronosyltransferase enzyme presents 
in the liver [11]. Important CYP enzymes include 
CYP2D6 and CYP1A2. Studies suggest that 
CYP2D6 is highly expressed in the cerebral cor-
tex, hippocampus, and cerebellum of the brain in 
the vicinity to CB1 receptors [43] and is involved 
with regulating brain concentrations of SCBs’ 
metabolites [29]. Studies have also identified two 
isoforms of UDP-glucuronosyltransferase 
(UGT2B7 and UGT1A2) as essential roles in the 
glucuronidation of synthetic cannabinoid metab-
olites [11]. It is important to note that many 
metabolites of SCBs retain some pharmacologi-
cal activities at the CB1 receptor [58].

�Detection of SCBs

SCBs do not cross-react with marijuana’s immu-
noassay. Thus, a urine toxicology screen is usu-
ally negative in a person suspected to have used 
SCBs. Recently, costly chromatographic meth-
ods for the analysis of SCBs have been reported 
to be useful to detect SCBs.

�Adverse Effects and Treatment

SCBs are associated with higher rates of adverse 
effects and hospital admission compared to natu-
ral cannabis. The most common neuropsychiatric 
complaints associated with SCBs are agitation 
and irritability, hallucination, delusion, and con-
fusion. Hypertension, tachycardia, nausea, dizzi-
ness, vertigo, and chest pain are common medical 
symptoms reported. Acute kidney injury is 
strongly associated with SCB toxicity. Treatment 
is mostly supportive [44] such as IV fluids, sup-
plemental oxygen, and airway protection. 
Benzodiazepines can be used to treat agitation, 
combativeness, and muscular hyperactivity. 
Local poison control center should be contacted. 
Unfortunately, there is no available specific anti-
dote for SCB intoxication.

�Synthetic Stimulants

Among the synthetic stimulants, synthetic cathi-
nones are among the most manufactured and 
abused. They fall under the family of stimulants 
that also encompass amphetamine, methamphet-
amine, and methylenedioxymethamphetamine 
(MDMA). Synthetic cathinones are commonly 
known as bath salts but also known as other street 
names including M-CAT and meow-meow in dif-
ferent countries [4, 5, 32]. There are many vari-
ants of synthetic cathinones on the market 
including mephedrone, methylmethcathinone 
(MCAT), methylenedioxypyrovalerone (MDPV), 
and methylone [34].

�History

Cathinone is a naturally occurring beta-keto 
derivative of amphetamine. It can be found in 
khat plants in certain African and Middle Eastern 
countries being traditionally cultivated for their 
stimulant and euphoria-inducing effects [60]. 
The first synthetic cathinone, mephedrone, was 
first discovered in 1929 (13) [72]. However, it did 
not gain attention until in the 2000s when the 
compound began to be widely available on the 
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Internet. Based on interviews from former users, 
they could have easily acquired the compound 
online, and they preferred it for its stimulating 
effect on energy, mood, and sex drive [51]. Some 
users in Europe would specifically use these syn-
thetic cathinones in “chemsex parties” where 
they would inject mephedrone intravenously and 
engage in risky sexual behaviors [17]. Many 
users described having cravings and compulsive 
habitual uses [70].

�Mechanism of Action

In a similar fashion as the more traditional stim-
ulant compounds such as cocaine, amphet-
amine, and MDMA, synthetic cathinones also 
facilitate extracellular release and reuptake inhi-
bition of neurotransmitters [3–5]. Thus, like 
their traditional counterparts, they act by 
increasing the extracellular levels of serotonin, 
norepinephrine, and dopamine. As expected, the 
commonly reported effects are also similar as 
well. They include increased energy and feeling 
of social connectedness, enhanced alertness and 
concentration, euphoria, and sexual stimulation 
[65, 70].

The compounds are commonly used intrana-
sally, but it is also known to be abused by inges-
tion, inhalation by smoking, or via intravenous 
injection. The onset of symptoms usually begins 
within 30 minutes of dosing with a peak within 
90 minutes, lasting 2–3 hours. The effects would 
gradually decrease over 6–12  hours [65]. Like 
users of other substances, many may opt for mul-
tiple dosing to prolong the desired effects.

�Metabolism of Synthetic Cathinones

Data on the metabolism of synthetic cathinones 
are limited but may be extrapolated from studies 
on naturally occurring cathinone. Cathinone 
undergoes first-pass hepatic demethylation to 
d-norpseudoephedrine via reduction of a ketone 
group to alcohol [48]. Both the primary com-
pound and the metabolite can contribute to the 
psychoactive activity.

�Detection of Synthetic Cathinones

In terms of detection in suspected cases, these 
synthetic stimulants may not be readily tested in 
a standard clinical setting. Although amphet-
amine immunoassays can be used to detect the 
more traditional psychostimulants such as 
MDMA based on their cross-reactivity with 
assay antibodies, the many newer synthetic stim-
ulants do not possess the same level of cross-
reactivity and thus are difficult to detect in most 
standard settings [52]. As such, these compounds 
are not routinely screened in a clinical setting. 
Detections are only conducted mainly in forensic 
laboratories using gas chromatography and mass 
spectrometry, liquid chromatography-tandem 
mass spectrometry, or liquid chromatography 
quadrupole time-of-flight/mass spectrometry 
[38]. Due to the prohibiting costs of these tech-
niques, detections are generally reserved for 
cases involving fatalities or criminally related 
issues. Unfortunately, new compounds are still 
being developed, and the ever-growing list of de 
novo synthetic stimulants would further compli-
cate the detection process in clinical settings.

Given the similar effects and pharmacologic 
properties between the traditional stimulants and 
the synthetic stimulants, drug dealers would 
often add synthetic cathinones into traditional 
stimulants such as cocaine or MDMA or substi-
tute them all together with these synthetic cathi-
nones [47] possibly to increase profitability. 
Victims would therefore unknowingly take these 
synthetic substitutes that are inherently more 
dangerous than the substances they intended to 
use initially [47].

�Adverse Effects and Treatments

In terms of side effects and adverse effects, syn-
thetic stimulants do manifest in similar fashions 
as their traditional counterparts. Most com-
monly, these synthetic compounds exert an 
increase in sympathetic tone in the body, result-
ing in autonomic hyperactivity such as the 
increase in heart rate, cardiac contractility, sys-
tolic and diastolic blood pressure, and body tem-
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perature [48]. Users might experience dysphoria, 
suicidal ideations, insomnia, palpitations, dia-
phoresis, and muscle spasms, while bruxism and 
mydriasis can be appreciated on physical exams 
[48, 70]. Furthermore, cachexia and poor physi-
cal appearance can be found in chronic users 
[17]. It is interesting to note that the effects of 
mephedrone are found to be faster and shorter in 
duration than MDMA [48]. Not unexpectedly, 
those who take the compounds intranasally or 
via smoke inhalation might experience epistaxis 
and inflamed nasal passages [15]. In 2001, it was 
reported that nearly 23,000 emergency room vis-
its were related to adverse effects linked to bath 
salts [19].

Acute agitation is frequent among patients 
who experience acute toxicity on large consump-
tion [17]. Delusions, visual, tactile, and auditory 
hallucinations had been documented in case 
reports [17, 61]. Indeed, aggressivity in the con-
text of agitation and/or psychosis can be found 
among those who are acutely intoxicated [17]. 
Deaths from self-harm or suicide had also been 
documented because of the neuropsychiatric 
symptoms [17]. Case reports have documented 
the use of antipsychotics and benzodiazepines as 
per clinical indications for the management of 
psychotic, aggressive behaviors as well as delu-
sions and hallucinations [36]. Not unexpectedly, 
the withdrawal symptoms are like those described 
for stimulant withdrawal including dysphoric 
mood, fatigue, dyssomnia, psychomotor agita-
tion, and irritability [70].

Over the years, many case reports have also 
described the many medical complications of 
synthetic stimulants. Morbidities and mortalities 
have been well-documented. Acute reversible 
cardiomyopathy was found following the intrave-
nous use of M-CAT (acute MCAT abuse, 
Redfern) and following smoke inhalation and 
intravenous use of mephedrone and MDPV [55]. 
Myocardial infarction, rhabdomyolysis, supra-
ventricular tachycardia, and cardiac arrest result-
ing in death following MDPV intoxication were 
documented [22]. Fatalities related to synthetic 
cathinones use are not uncommon with deaths 
attributed to hyperthermia, hypertension, cardiac 
arrest, and possible serotonin syndrome [71].

�Synthetic Hallucinogens

�History

The most common synthetic hallucinogens 
include phenethylamines. These phenethyl-
amines represent a class of chemical compounds 
with stimulant and psychoactive effects. They 
include substances such as amphetamines, meth-
amphetamines, and MDMA [27, 69] as well as 
synthetic analogs commonly known as “designer 
drugs,” gaining in popularity after the 1991 pub-
lication of PiHKAL: A Chemical Love Story by 
Alexander Shulgin and his wife Ann Shulgin [16, 
53]. He was the first to describe the 2C series of 
phenethylamines, named after the two carbons 
between the amino group and benzene ring of the 
chemical structure [68]. Other examples of sub-
stituted substances include the ‘D series of 
amphetamines (e.g., DOI, DOC), potent halluci-
nogens known as benzodifurans (e.g., Bromo-
Dragonfly, 2-C-B-Fly) [12], and others such as 
p-methoxymethamphetamine or PMMA, sold in 
the drug market as a substitute for “ecstasy” 
(European Monitoring Centre for Drugs, & Drug 
Addiction,2003).

�Mechanism of Action

The 2C is a series of designer drugs with a 
phenethylamine-based structure common to 
many drugs including amphetamines, cathi-
nones, and catecholamines. Phenethylamines 
mainly act as stimulants, mediating the actions 
of dopamine, norepinephrine, and/or serotonin, 
or as hallucinogens, producing hallucinations 
via specific serotonin receptor activities [20]. 
The designer substitution of 2C results in 
increased hallucinogenic activity, which corre-
sponds to reported effects like those of lysergic 
acid and psilocybin [69].

The designer hallucinogen 4-iodo-2,5-
dimethoxy-N-(2-methoxybenzyl)phenethyl-
amine (25I-NBOMe) has a methoxy group at the 
two and five positions on the ring and is a relative 
newcomer in the 2C series of phenethylamines. It 
gained popularity in 2011 along with several 

16  Designer Drugs



190

other N-benzyl phenethylamines, when a tempo-
rary Schedule I status was issued by the US Drug 
Enforcement Administration to these com-
pounds, colloquially referred to as “bath salts” 
[19]. Initially synthesized to be used in serotonin 
receptor research, 25I-NBOMe has a high-
affinity agonist of the serotonin 5HT2a receptor 
[46]. 25I-NBOMe is found both in powder and 
liquid forms, and its most common route of 
administration is oral/buccal/sublingual, as well 
as nasal insufflation [68]. The latter results in 
rapid clinical effects that peak after 20 minutes. 
The reported duration of action ranges from 3 to 
13 hours [68].

�Detection and Screening

One primary reason for designer drug use 
reported by individuals is the lack of detection on 
standard urine and serum toxicology screening. 
Illicit manufacturers are known to modify func-
tional groups, substitutions frequently, and moi-
eties to evade legal regulation [34]. Synthetic 
drug products may also vary in content, concen-
tration, and chemical constituents, which add to 
the challenge of detection. Thus, given the lack of 
availability of standardized testing for designer 
drugs, the clinical recognition of these substances 
necessitates vigilance [8]. Clinicians are encour-
aged to directly inquire about designer drug use 
among young adults presenting with signs and 
symptoms of substance-related intoxication. 
Young adults are the most common demographic 
seeking emergency medical care for designer 
drug use in the United States [40]. Further, incon-
sistencies between observed and expected toxi-
drome signs and symptoms should raise suspicion 
of designer drug use [68].

�Adverse Effects and Management

The main effects of 25I-NBOMe are visual and 
auditory hallucinations akin to those of com-
pounds such as lysergic acid and psilocybin [68]. 
The effects of the 2C series are dose-dependent, 
with stimulant effects at lower doses and halluci-

nogenic and entactogenic effects manifesting at 
higher doses [23].

A wide range of psychiatric adverse effects 
has been reported secondary to the use of 
25I-NBOMe, including delirium, paranoia, dys-
phoria, severe confusion, and self-harm [68]. 
Patients have also presented with serotonergic or 
sympathetic toxidromes with severe agitation, 
aggression, and violence. The most commonly 
reported adverse physiological effects are tachy-
cardia, hypertension, and mydriasis. 
Hyperreflexia and clonus have also been fre-
quently described, as well as seizures in cases 
that required medical attention. Severe intoxica-
tion may result in hyperthermia, pulmonary 
edema, and death from trauma [68].

Similar adverse effects have been found in the 
‘D series of phenethylamines. However, they 
generally have higher potency and a longer dura-
tion of effect. They are associated with more 
vasoconstrictive side effects which may lead to 
severe limb ischemia. The phenethylamines 
PMA, PMMA, and 4-methylthioamfetamine are 
the most associated with accidental deaths and 
higher toxicity, although there is no specific data 
available on deaths secondary to their use [62].

There is no specific antidote available for syn-
thetic hallucinogens. Acute intoxication is man-
aged with a symptom-based approach. Monitored 
observation is the first-line treatment of acute 
psychosis due to synthetic cannabinoids (SC) and 
25I-NBOMe intoxication [28]. Benzodiazepines 
have a role in treating anxiety, agitation, and sei-
zures [54]. Antipsychotics are used as second-
line treatment for agitation, given lowered seizure 
threshold induced by synthetic hallucinogens 
[56]. Synthetic hallucinogens are not associated 
with severe withdrawal symptoms and do not 
require tapering off or replacement with a cross-
tolerant drug upon abrupt cessation [67].

�Synthetic Opioids

�History

Among most of the synthetic opioids on the 
market, fentanyl has received the most atten-
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tion in recent years. Fentanyl is both an analge-
sic and an anesthetic agent among potent 
opioid agonists like fentanyl, sufentanil, and 
alfentanil. The drug probably surfaced in the 
market, especially in the United States, because 
of side effects with existing opioid drugs like 
morphine [57] that can cause nausea, hista-
mine release, bradycardia, hypertension or 
hypotension, and prolonged postoperative 
respiratory depression [39]. Around 1960, the 
synthesis of fentanyl brought a molecule with a 
higher potency among the other existing opi-
oids, a compound that also could possess a bet-
ter safety margin.

Fentanyl is among the synthetic opioid anal-
gesics that have been used or still in use as a 
tranquilizer for dogs; it is also approved by the 
Federal Drug and Administration (FDA) to treat 
advanced cancer pain [1]. It can be found 
among compounds of several pharmaceutical 
formulations in the market [39]. Fentanyl is 
more potent than morphine (50 to 100 times). 
However, Dsuvia is the most potent approved 
opioids, and it is about ten times more potent 
than fentanyl [26].

Besides its clinical use, fentanyl has an illegal 
market value. It is also sold through illegal 
routes, often mixed with heroin, cocaine, or mar-
ijuana. Unlawful use of fentanyl is associated 
with related overdose and death in the United 
States [18].

�Pharmacological Properties

Fentanyl selectively binds to the opioid mu-
receptors in the brain by mimicking the effects of 
endogenous opiates. It induces a cascade of bio-
chemical reactions by stimulating the exchange 
of guanosine-5′-triphosphate (GTP) for guano-
sine diphosphate (GDP). As a result, adenylate 
cyclase is inhibited, and subsequently, cAMP is 
decreased at intracellular level leading to a 
decrease in the release of substance P, gamma-
aminobutyric acid (GABA), dopamine, acetyl-
choline, and noradrenaline. Fentanyl’s metabolite 
is morphine. The metabolite blocks the opening 

of voltage-gated calcium channel, decreases 
Ca++ entry, and increases the outward movement 
of K+. The overall effect of this cascade of reac-
tion is to hyperpolarize the cells and reduce neu-
ronal excitability [10].

�Acute and Adverse Effects

The clinical effects of fentanyl are like other opi-
oids regardless of the route. At serum fentanyl 
concentrations of 0.63–1.5  ng/mL, analgesia is 
produced in most opioid-naïve patients [25]. At 
levels above 1.5  ng/mL, hypoventilation may 
start to manifest [25, 45]. A serum fentanyl con-
centration of 3.0 ng/mL may cause coma, respi-
ratory depression, and apnea [45].

Fentanyl can cause hypotension, muscle rigid-
ity, myoclonic movement, and localized temporal 
lobe electrical seizure activity [6]. As mentioned 
above, fentanyl overdose leads to coma and death 
by respiratory depression.

�Detection and Screening

Fentanyl can be detected in regular urine drug 
screening. Other screening methods are also 
available such as fentanyl test strips. Studies had 
found that fentanyl test strips may represent a 
useful addition to current overdose prevention 
efforts when included with other evidence-based 
strategies to prevent opioid overdose [49].

�Management

Fentanyl acute poisoning and control are not dif-
ferent from other opioid intoxication manage-
ment. It includes support respiration with a 
bag-valve mask, then naloxone at 0.04 mg as an 
initial dose. Note that the initial pediatric dose is 
0.1 mg/kg/body weight. Subsequent steps in the 
treatment are undertaken every 2–3  minutes 
based on the respiratory rate and clinical response 
of the intoxicated patients [7]. Up to 15  mg of 
naloxone can be administered.
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Prescription Drugs

Diego Garces Grosse

�Introduction

Since prescription drugs can be legally obtained 
and are almost universally present in households, 
it is undeniable that the perception of their con-
sumption is not nearly as negative as the percep-
tion of illicit drug consumption; hence, it’s not 
uncommon that their misuse or abuse are many 
times overlooked [3].

Truth is, controlled medications can develop 
in some individuals addictive patterns equal to 
those of illicit drugs. This results in patients using 
medication differently than prescribed: using 
higher doses, at shorter periods, or seeking more 
prescriptions from different providers.

Patients who develop a misuse of prescription 
drugs are at higher risk to fall into illicit sub-
stance use. This is because when patients start 
using more medication than prescribed, it’s not 
uncommon that they fall short of medication and 
will likely look out for more prescriptions. When 
unable to get prescriptions, patients may recur to 
illicit drugs and black markets in order to satisfy 
their cravings or keep withdrawals away.

Prescription drug abuse is a growing public 
health concern [3] that has been rising since the 
1990s and has seen exponential growth in the 
past years—being now considered in epidemic 

levels among the United States. This growth has 
been noted in public health markers over the 
years with rising numbers from incidence and 
prevalence to mortality rates, having a peak in 
prevalence between the years 2015 and 2016 [2]. 
The fact that prescription drug abuse increase 
was noted in the three common categories (pain 
relievers, tranquilizers, and stimulants) resulted 
in efforts to control the overprescription of these 
types of medications and to fight the misuse of 
prescription drugs. These efforts to decrease the 
burden of prescription drug abuse have proven to 
be successful as can be seen in the National 
Survey on Drug Use and Health (NSDUH) 2018, 
which shows the overall decrease of prevalence 
in prescription drug abuse in all categories except 
in “tranquilizers” category. The said category 
showed the overall decrease of use and prescrip-
tion from 2017 to 2018 but a slight increase in the 
abuse.

�Terminology

The term prescription drug abuse, also called pre-
scription drug misuse, encompasses a range of 
nonmedical patterns of prescription drug use, 
including, but not limited to, using a prescribed 
medication at higher doses or greater frequencies 
than prescribed or using them without a legitimate 
prescription. Prescription drug abuse is not a diag-
nosis decribed in the Fifth Edition of the Diagnostic 
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and Statistical Manual of Mental Disorders 
(DSM-5)[1]; hence, there are no criteria given to 
diagnose this problematic use of prescription 
drugs. However, since the abuse or misuse of pre-
scription drugs usually goes along with several of 
the criteria for substance use disorder, prescription 
drug abuse can fall into different subtypes of use 
disorders as described in the DSM-5.

On the other hand, the National Survey on 
Drug Use and Health (NSDUH) 2018 [2] by the 
Substance Abuse and Mental Health Services 
Administration (SAHMSA) has a wide category 
referred to as “prescription psychotherapeutics” 
which englobes five sub-categories which are 
pain relivers, stimulants, tranquilizers, sedatives, 
and benzodiazepines. The latter three subcatego-
ries are also presented as one group, as well as 
independently in the NSDUH epidemiologic 
results.

The pain reliver subcategory encompasses 
several different prescription drugs, all of which 
are opiates, so it is safe to say that in the specific 
case of prescription drugs, opiates and pain 
relievers can be used indistinctly.

The DSM-5 presents a category which 
englobes sedative, hypnotic, or anxiolytic use 
disorders as CNS depressants. The equivalent of 
this category in the NSDUH would be the combi-
nation of tranquilizers, sedatives, and 
benzodiazepines.

Finally, the category containing stimulants is 
similar in both DSM-5 and NSDUH; however, 
the DSM-5 does not make any difference between 
prescribed and Illicit stimulants, whereas the 
NSDUH accounts for prescribed and illicit stim-
ulants separately.

�Epidemiology

The prevalence of prescription drug abuse has 
increased since the 1990s to a peak in 2015–2016. 
Aggressive efforts to counter the development of pre-
scription drug abuse resulted in an overall decrease in 
prescription drug abuse reflected in the results of 
NSDUH in the years 2017 [13] and 2018 [2].

Grossly, the NSDUH reported that in the year 
2018, 7.8% of the US population above 18 years 

old had a substance use disorder accounting for 
19.3 million of people aged 18 or over, whereas 
19.1% of the population aged 18 or over had 
mental illness, accounting for 47.6 million 
people. There is an important overlap between 
these two public health issues which was reported 
as 3.7% of the population aged 18 and older (9.2 
million) as having both a substance use disorder 
and a mental illness.

As said before, the NSDUH showed a signifi-
cant decrease in prescription drug abuse from 
previous years, resulting in 6.2% of the popula-
tion aged 12 and older (16.9 million) as com-
pared to 2017’s 6.6% (18.1 million). The NSDUH 
reported that over the year 2018, 40.6% of 
Americans 12 years and older had any use of pre-
scription psychotherapeutic drugs, from whose 
15.2% reported nonmedical uses or misuse.

Misuse of prescription drugs is highest among 
young adults ages 18–25, with 12.3% reporting 
nonmedical use in the past year, and lowest in the 
ages 12–17 with 4.8% reporting past year non-
medical use of prescription medications.

It is alarming that when asked how they 
obtained prescription drugs for nonmedical use, 
greater rates responded that they got them from 
friends and family rather than a healthcare pro-
vider. For opioids 51.3% reported getting them 
from friends or family, whereas 37.6% received 
prescriptions from a healthcare provider. 
Numbers are more alarming for stimulants, 
whose 79.1% of users reported getting them from 
friends or family, while only 12.8% obtained pre-
scriptions. The rates for tranquilizers and seda-
tives are not far away from that with 66.8% and 
61.4% of users reporting getting them from 
friends or family while 20.2% and 32.5% obtain-
ing formal prescriptions.

Within the realm of prescription drug abuse, 
pain medication is the one that accounts for the 
bigger part, which in the latest years has raised 
alarms due to the “opioid crisis” in the country. 
The numbers accounting for pain medication 
abuse and misuse have also shown improvement 
for the past few years with a decrease from 12.5 
million cases of prescription pain medication 
misuse in 2015 to 9.9 million cases in 2018. The 
incidence of pain medication misuse has also 
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decreased from 2.1 million cases per year in 2015 
to 1.9 million cases per year in 2018. These 
decreases in both incidence and prevalence have 
been reflected for all age groups.

The 12-month prevalence of prescription opi-
oid abuse disorder is approximately 3.6% among 
people age 12 years and older. The prevalence for 
people 12–17 years old is 2.8%, and the preva-
lence in people aged 18 years and older is 3.7%. 
The age group with higher prevalence is people 
18–25 years old with 5.5%, and there is a decrease 
in prevalence with greater age, being 3.4% for the 
age group 26  years and older. The rate of pre-
scription opioid abuse is higher in males than in 
females (3.9% vs 3.4%). Prevalence is highest in 
Native Americans with 5.7%, followed by non-
Hispanic White with 4.4%, Hispanic with 4.0%, 
and African Americans with 3.5%.

The 12-month prevalence of CNS depressants 
is estimated to be 1.8% among 12–17-year-olds 
and 2.4% among adults age 18 years and older, 
with a prevalence for people older than 12 years 
of 1.9%. Rates of CNS depressant abuse are 
greater among adult males (2.2%) than among 
adult females (1.7%). The rate is greatest for the 
age group from 18–25 years with 6.5%, and then 
it decreases after 26 years with a prevalence of 
1.2%. The 12-month prevalence of sedative, hyp-
notic, or anxiolytic use disorder varies across 
racial/ethnic subgroups of the US population. 
Prevalence is greatest among White non-
Hispanics with 2.9%, followed by Hispanics with 
2.2%, Native American with 1.7%, and Pacific 
Islanders with 1.6%, while African Americans 
have a rate of 1.3%.

The estimated 12-month prevalence of pre-
scription stimulant abuse in the United States is 
1.5% among 12–17-year-olds and 1.9% among 
individuals 18  years and older, with a global 
prevalence of people 12 years and older of 1.9%. 
Rates are considerably higher in males (2.1%) 
than females (1.6%) for all age groups and espe-
cially noticeable in age group 18–25  years old 
with rates of male and female being 6.8% and 
6.2%. For ethnic groups, White non-Hispanics 
have the highest prevalence with 2.2%, followed 
by Asians with 1.6% and Hispanic with 1.4%. 

The prevalence of prescription stimulant abuse 
increases with higher education levels as seen in 
rates of people who did not complete high school 
of 0.7%, finished high school 1.4%, some college 
2.9%, and then decreases for college graduates 
with 2.2%.

�Prescription Opioid Abuse

Prescription opioid abuse refers to the use of opi-
oid substances that are used for no legitimate 
medical purpose or, in the presence of a medical 
condition that requires opioid treatment, greatly 
in excess of the amount needed for that medical 
condition. For example, an individual prescribed 
with opioid analgesics for pain using higher 
doses than required to control pain. People who 
develop prescription opioid abuse usually start 
with prescriptions for valid medical uses, most 
commonly pain control [3]. Patients who develop 
prescription opioid abuse tend to exaggerate 
symptoms to obtain prescriptions or seek pre-
scriptions from several physicians. Healthcare 
professionals who abuse prescription opioids can 
often obtain them by prescribing for themselves 
or by diverting pharmacy supplies. Prescription 
opioid abuse can begin at any age, but problems 
associated with opioid use are most commonly 
first observed in the late teens or early 20s as seen 
in the NSDUH results [2]. It has also been noted 
that receiving prescription for opioids during 
adolescence increases the risk of future opioid 
misuse. Once opioid use disorder develops, it 
usually continues over a period of many years, 
even though brief periods of abstinence are fre-
quent. In treated populations, relapse following 
abstinence is common [1].

Complications following prescription opioid 
abuse are not uncommon. Given that the use of 
opioids is associated with decreased mucous 
membrane secretions, it can cause dry nose and 
mouth. The slowing of GI tract motility may lead 
to constipation. Opioids can also cause decreased 
visual acuity due to pupillary constriction. Sexual 
functioning can also be affected; males often 
experience erectile dysfunction during intoxica-
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tion or chronic use, while females may have dis-
turbances of reproductive function and irregular 
menses. Infants born to mothers with opioid use 
disorder can have low birth weights which do not 
generally carry consequences, and they may also 
experience withdrawal syndrome, requiring med-
ical treatment [1, 5].

�Prescription CNS Depressants 
Abuse

This class of substances includes all prescription 
sleeping medications and almost all prescription 
antianxiety medications. Non-benzodiazepine 
antianxiety agents, like buspirone, are not 
included in this section because they have not 
been associated with significant misuse.

CNS depressant abuse usually starts at 
younger ages as shown in the NSDUH, and 
almost 80% of people abusing these types of sub-
stances obtain them from friends or family. While 
some people who get this category of drugs for 
medical purposes develop a use disorder, some 
who misuse them will not develop a use disorder. 
Most commonly, substances with shorter half-
lives or faster onset of action are used for intoxi-
cation purposes, although longer-acting dugs 
may also be used.

The frequent use of CNS depressants can lead 
to significant levels of tolerance and withdrawals. 
Withdrawals and tolerance can also be seen in 
individuals without a use disorder, but who have 
used these drugs for long periods at prescribed 
and therapeutic doses and stop abruptly. In such 
cases, additional criteria are required to diagnose 
a substance use disorder, and it is necessary to 
determine if the drugs are being appropriately 
prescribed and used.

The usual pattern of CNS depressants abuse 
starts with individuals in their teens or 20s, who 
escalate their occasional use of the drug to the 
point that they meet criteria for diagnosis of sub-
stance use disorder. This pattern is more likely in 
individuals with other substance use disorders, 
who may use CNS depressants to overcome side 
effects from other substances such as stimulants 

or to decrease withdrawal symptoms or increase 
“the high” when using opioids or alcohol. Earlier 
onset of use has been associated with higher risk 
for developing use disorders.

The less frequently observed pattern starts 
with an individual who is prescribed the medica-
tion, most commonly for the treatment of anxiety 
or insomnia. Because the use of some of these 
medications can result in the rapid development 
of tolerance, a gradual increase of dose and fre-
quency of administration is commonly seen. 
Patients will likely justify this increase based on 
original symptoms; however, drug-seeking 
behaviors become more prominent. Some 
patients will exaggerate symptoms; some may 
even recur to multiple physicians to obtain more 
prescriptions [1, 3, 4]. Given that these patients 
can develop high levels of tolerance and need 
higher doses, withdrawals, including seizures, 
could occur if not appropriately tapered down.

Acute intoxication with CNS depressants 
often results in disinhibition, like with alcohol, 
which can cause interpersonal difficulties in dif-
ferent instances of the individual’s life, some-
times resulting in aggression. Cognitive 
impairment is very common during acute intoxi-
cation as well, which often results in interference 
in educational and professional performance. 
Because of impairment in motor coordination 
during intoxication, automobile accidents are a 
serious and common outcome [1, 3]. Physical 
examination often reveals a decrease in most 
aspects of autonomic nervous system function-
ing, which is evidenced by decreased heart and 
respiratory rates as well as decreased blood 
pressure.

Effects in memory, cognition, and motor coor-
dination tend to increase as the individual ages 
because of pharmacodynamic and pharmacoki-
netic age-related changes. Also, individuals with 
dementia are more likely to develop intoxication 
at lower doses. In other cases, chronic intoxica-
tion could resemble a progressive dementia. In 
elderly individuals, the use of any sedative medi-
cation can increase the risk for falls.

Chronic intoxication or repeated use, espe-
cially at high doses, can result in substance-
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induced mood disorders that can resemble a 
severe depression, although temporary, that could 
even lead to suicide attempts or completed 
suicide.

Most of the drugs in the category of CNS 
depressants can be identified qualitatively in 
urine and quantitatively in blood tests. Longer-
acting substance such as diazepam or fluraze-
pam usually remain positive in urine for up to 
1 week [1].

�Prescription Stimulant Abuse

This category includes the different types of sub-
stances which can be divided into amphetamine 
or amphetamine-type and stimulants that are 
structurally different but have similar effects. 
Stimulants are usually prescribed for ADHD, 
obesity, and narcolepsy. The common medica-
tions prescribed are either methylphenidate or 
amphetamine salts. The NSDUH 2018 reported 
that 79.1% users of prescription stimulants obtain 
them through friends or family. People who abuse 
these drugs without a prescription usually start 
using them for weight control or for improve-
ment in school, work, or athletics, and because of 
this, prescribed stimulants are easily diverted into 
the illegal market [2].

Intoxication usually results in individuals 
feeling a “rush” or euphoria, and they may 
present with rambling speech. At higher doses 
ideas of reference and paranoia might be pres-
ent as well as aggressive behavior and auditory 
or most commonly, tactile hallucinations. Other 
effects on the body are notable for increased 
heart rate and blood pressure and dilation of 
airways. Decreased appetite is also usually 
present, the reason for which individuals may 
misuse stimulants for weight loss. Overdoses 
can also happen with prescription stimulants 
which may result in several different presenta-
tions ranging from restlessness, tremors, over-
active reflexes, confusion to arrhythmias, heart 
attack, seizures, or coma [16].

Stimulant abuse can develop in as short as 
1 week in individuals who use amphetamine-type 

stimulants, although the onset is not always this 
rapid. Repeated use will result in the develop-
ment of tolerance and decrease of pleasurable 
effects and the risk of withdrawals, which include 
hypersomnia, increased appetite, and dysphoria. 
Withdrawal symptoms can cause and enhance 
cravings. Withdrawal states can also be associ-
ated with depressive episodes which can be 
intense and can resemble a major depressive dis-
order. These depressive states usually resolve 
within 1 week. Suicidal ideations or behavior can 
occur during these depressive episodes [1]. 
Withdrawals present with physiological changes 
which are opposite to those of intoxication, with 
increased appetite and somnolence, and can even 
present with bradycardia.

�Differences with Nonprescription 
Drug Abuse

Several differences can be noted in the patterns of 
use and misuse of prescription and illicit drugs, 
being the most notorious the legal availability of 
the former. Because of their legality, the percep-
tion of prescription drugs is more benign, despite 
having the same potential for abuse.

There have also been reported differences in 
the use of prescription versus illicit drugs of the 
same class. For example, cravings appear to be 
milder in patients who abuse prescription opioids 
as compared to heroin users. Because of this, it is 
suspected that response to treatment might be dif-
ferent between those groups. A study by Stein 
et  al. found that heroin and prescription opioid 
users report different concerns. For example, her-
oin users express more concern of infectious dis-
eases, whereas prescription opioid users tend to 
report more concern about alcohol use [17].

Johnston et al. found that college students are 
more likely to use prescription stimulants as 
compared to college-age young adults not 
enrolled in higher education, which is not consis-
tent with other stimulants such as cocaine [18]. 
This trend is consistent with the prevalence of 
prescription stimulants use in the NSDUH 2018 
results.
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�Comorbidity

Multiple studies have shown association between 
prescription drug misuse and problematic use of 
other substances such as tobacco, alcohol, and 
illicit drugs among the US population in all age 
groups [1–3]. Other substances are often taken to 
reduce withdrawal symptoms or to enhance the 
effects of the drug of choice [3].

Opioid users are at greater risk to develop 
mild to moderate depression to the point of meet-
ing criteria for major depressive disorder, which 
can be an opioid-induced mood disorder or an 
exacerbation of a primary depressive disorder [1, 
4]. Periods of depression are common during 
chronic intoxication.

Commonly, the nonmedical use of CNS 
depressants is associated with alcohol use disor-
der, tobacco use disorder, and/or illicit drug use. 
There appears to be an overlap between CNS 
depressants use and antisocial personality disor-
der, depressive, bipolar, and anxiety disorders.

Stimulant abuse is also often associated with 
other substance use disorders, especially those 
involving substances with sedative properties, 
which are often taken to reduce insomnia, ner-
vousness, and other unpleasant side effects. 
Stimulant use disorder may be associated with 
posttraumatic stress disorder, antisocial person-
ality disorder, attention-deficit/hyperactivity 
disorder, and gambling disorder. The use of 
stimulants is associated with decreased appetite 
and weight loss, sometimes, to the point of 
malnutrition.

�Treatment

Research has consistently shown that substance 
use disorders can be treated effectively. For treat-
ment to be effective, it must consider the type of 
drug being abused along with the patient’s needs 
[13]. To achieve this, treatment can be designed 
using different strategies, which include detoxifi-
cation, counseling, and medications. Withdrawals 
of abused drugs must also be taken in consider-
ation because of their risk of increased morbidity 

and mortality. Most individuals will require more 
than one course of treatment before achieving 
full recovery.

There are two main categories of treatment for 
substance use disorder; these being behavioral 
treatments and medication [11]. Common behav-
ioral treatments are cognitive behavior therapy, 
as well as individual, family, or group therapy. 
Behavioral treatments help patients to change 
unhealthy patterns of behavior and thought as 
well as teach them coping mechanisms and strat-
egies to manage cravings.

Addiction to prescription opiates can be 
treated with medications which include buprenor-
phine, methadone, and naltrexone. These drugs 
can prevent or relieve withdrawal symptoms and 
cravings (methadone and buprenorphine) or pre-
vent other opioids from affecting the brain (nal-
trexone), both of which will result in decreasing 
relapses. Withdrawal from opioids can also be 
treated with non-opioid medications such as 
clonidine or lofexidine and adjuvants for symp-
tom management. Medications for opioid use are 
often administered in combination with behav-
ioral treatments [13].

The treatment for CNS depressants, such as 
tranquilizers, sedatives, and hypnotics, should 
start with medically supervised detoxification 
with down-taper since withdrawals from this type 
of drugs can be severe and potentially life-
threatening [13, 14]. The process of supervised 
detoxification is usually done in an inpatient 
basis, whereas counseling can be followed as 
inpatient or outpatient. There is currently no 
medical treatment for CNS depressants abuse; 
however, cognitive behavioral therapy has shown 
success in treatment by modifying the patient’s 
thinking, expectations, and behaviors while 
increasing coping skills with life stressors.

The treatment for prescription stimulants 
abuse is based on behavioral therapies that are 
effective for treating cocaine and methamphet-
amine addiction following detoxification via 
drug tapering and withdrawal prevention and 
management [11]. There are currently no FDA-
approved medications for the treatment of stimu-
lant use disorders. The National Institute for 
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Drug Abuse (NIDA) is supporting research on 
this topic [13]. Contingency management has 
been also used for prescription stimulant abuse, 
which consists of motivational incentives such as 
providing vouchers or small cash rewards for 
positive behaviors such as staying drug free [16].

Oftentimes misuse of prescription drugs 
occurs along with use of other substances such as 
alcohol, tobacco, or opioids. In such cases, the 
treatment approach should address the multiple 
addictions [13].

�Risk Factors

Like with other substance use disorders, the risk 
for prescription drug abuse is increased for indi-
viduals who present already any other type of 
substance use disorder [2, 3]. The lack of knowl-
edge about the prescriptions and their potential 
for abuse has also been identified as a risk factor 
[3, 8]. Genetic factors and family history of sub-
stance abuse have also been identified as risk fac-
tors [1]. Impulsivity and novelty seeking have 
been associated with an increased risk for pre-
scription drug abuse, although these may also be 
genetically predisposed.

Co-occurrent mental illness is also a signifi-
cant risk factor, as seen in the 2018 NSDUH, 
where they reported that out of the 7.6% of the 
population over 18 years of age with substance 
use disorders, near half (3.4% of that population) 
presented with both mental illness and substance 
use disorders [2].

Environments with easy access to prescription 
drugs and peer pressure play an important role 
especially in teenagers and young adults who 
obtain prescription drugs from friends or family 
in the greater part [2]. Easy access at home, such 
as unlocked cabinets, might result in the risk for 
the preservation of prescription drug abuse.

It is also important to acknowledge the impact 
of overprescription as a risk factor, especially 
related to prescription opioids for pain manage-
ment in the past few years, which is now decreas-
ing due to tremendous efforts by governments to 
control the opiates crisis [2].

�Prevention

Efforts to decrease prescription drug abuse have 
proved worthy with a reduction in prevalence 
from 6.8% Americans in 2017 to 6.2% in 2018. 
Prevention is a crucial step to decrease the burden 
of prescription drug abuse, and it can be 
approached by both physicians and patients.

Physicians should always ask about drugs 
and help patients to identify any potential mis-
use. Also, when prescribing medications, phy-
sicians should inform patients about the abuse 
potential and try to keep the treatment as short 
as possible in order to reduce the risk of toler-
ance along with planning a tap-down protocol 
in order to avoid patients going into withdraw-
als, which is commonly why people start seek-
ing medications elsewhere. Prescribers should 
take note of any rapid increase in amount of 
medication needed and of any unscheduled 
refill requests.

Prescription drug medication programs 
(PDMPs) are electronic databases to which pro-
viders can access to track prescription and dis-
pensing of prescription drugs. These programs 
can be used to prevent and identify prescription 
drug abuse by checking frequency of refills as 
well as the number of different prescribers. The 
use of PDMPs has been associated in some states 
with lower rates of opioid prescribing and over-
dose [7].

Other measures that can be considered by 
physicians are the use of informed consent forms, 
treatment agreements, risk documentation tools, 
and guided management based on treatment 
goals [9, 10, 14]. By using universal precautions, 
and being aware of aberrant behaviors, physi-
cians may feel more confident in identifying and 
addressing problematic behaviors.

When dealing with prescription opioids for 
pain management, the prescriber should monitor 
the “four As” which are analgesia, activities of 
daily living, adverse reactions, and aberrant 
behaviors [9, 10]. Aberrant behaviors usually 
include refusal to do random urine tests, like sell-
ing their medication or buying from nonmedical 
sources, complaining of multiple episodes of 
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“lost” or “stolen” scripts, recurring to multiple 
physicians and pharmacies, and nonadherence to 
other recommendations.

Not only prescribers are responsible for pre-
venting prescription drug abuse, but patients, as 
users of the medication, should also be counseled 
to identify aberrant patterns of use and to inform 
their doctor if they notice any concerning behav-
ior or pattern [3]. To ensure this, patients should 
be advised to only take medications as prescribed 
and to be aware of the potential risk of abuse. 
Patients should be advised to keep track of their 
treatments and to make sure that they are taking 
the correct medication at the correct dosage and 
frequency.

Appropriate disposal should also be advised, 
so to prevent making unused drugs available to 
third parties. Appropriate storage and away from 
children’s reach should also be advised. Patients 
should also be advised not to save any unused 
medication and to avoid using someone else’s 
medication and to avoid sharing their prescribed 
medications with others [14].
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Drug Policy

Olaniyi Olayinka

�Introduction

Illicit drug use constitutes a major public health 
concern given its significant negative impact on 
users, families, and society. Illicit drugs are sub-
stances that have addictive potential and gener-
ally regarded by the international community as 
having no medical use [1]. Globally, approxi-
mately 1 in 20 people aged 15–64 years reported 
using at least 1 illicit drug in 2016 [2]. Morbidity 
and mortality related to drugs are a global health 
burden with over 167,000 drug-related deaths 
reported in 2015. Globally, opioids are impli-
cated in over 70% of drug-related deaths and as 
such have been one of the main targets of interna-
tional and national drug policies [1]. The illegal 
production, distribution, and use of cannabis, 
opioids, cocaine, and amphetamine-type stimu-
lants continue to dominate the global drug mar-
ket, with sociopolitical and public health 
ramifications [1, 3]. Hence, it is crucial to develop 
effective, evidence-based policies targeted to 
major illicit drugs.

While various drug policies exist, most are 
based on political ideologies, beliefs, and national 
priority rather than evidence-based practice. For 
example, the professional background and politi-

cal affiliation of policy makers may influence to 
what extent punitive international drug laws are 
enforced in a country [4–6]. Over the years, a 
range of national drug policies have emerged 
ranging from draconian to liberal. In addition to 
policies that criminalize the production, distribu-
tion, and use of illicit drugs, recent policies 
attempt to (1) prevent the initiation of drug use, 
(2) reduce drug use and its ill effects by improv-
ing access to harm reduction programs as well 
as mental health services and substance use treat-
ment programs, and (3) create effective drug law 
enforcement strategies (e.g., establishing drug 
courts and monitoring system for prescribers of 
controlled substances).

�International Drug Control

Establishing a balanced, global drug policy is a 
herculean task, given the varied national, politi-
cal, and economic interests of governments as 
well as nongovernmental institutions. The stakes 
are high, however, if individuals, families, com-
munities, and society are not protected from the 
scourge of illicit drugs. Since its formation in 
1945, countries have turned to the United Nations 
(UN) (through the Economic and Social Council 
[ECOSOC], a main UN organization) to coordi-
nate global efforts targeted to mitigate the local 
and transnational effects of drugs. Subsequently, 
international drug policies have been consolidated 
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into three UN treaties, namely, the Single 
Convention on Narcotic Drugs of 1961 as 
amended by the 1972 Protocol, the Convention 
on Psychotropic Substances of 1971, and the 
United Nations Convention Against Illicit Traffic 
in Narcotic Drugs and Psychotropic Substances 
of 1988 [7].

The Commission on Narcotic Drugs was 
established by ECOSOC in 1946 to supervise 
and advise on all matters related to global drug 
control in the context of the international treaties. 
Membership of the Commission is globally rep-
resentative with each ECOSOC-elected member 
serving a 4-year term (11 members each repre-
senting Africa and Asia, 10 from Latin America 
and the Caribbean, 6 from Eastern Europe, and 
14 members from the remaining member states).

The Commission, with the World Health 
Organization (WHO)  and the International 
Narcotics Control Board (INCB), work to place 
psychotropic drugs or precursor substances under 
international control. For example, the 
Commission recently agreed with the WHO’s 
recommendation to place carfentanil, a synthetic 
opioid far more potent than fentanyl, in Schedules 
I and IV of the 1961/1971 conventions. 
Additionally, the Commission governs the United 
Nations Office on Drugs and Crime by approving 
and financing its budget and field operations 
related to global drug control. Overall, the suc-
cess of international drug control depends on the 
collective effort of governments to implement 
and enforce control measures.

�Single Convention on Narcotic 
Drugs of 1961 as Amended by 
the 1972 Protocol

In 1961, the first international convention on 
drugs was birthed, namely, the Single Convention 
on Narcotic Drugs of 1961, which was later 
amended and jointly adopted by over 90 United 
Nations member states representing all geo-
graphic regions of the world. In 1972, amend-
ments were made to the 1961 Convention which 
included emphasis on a “coordinated and univer-
sal” approach to drug control (Resolution II) and 

a reminder of the bidirectional, causal relation-
ship between drug-related behaviors of individu-
als and their social environment (Resolution III). 
The increased risk of drug abuse in socially dis-
advantaged populations is well-recognized and 
continues to be recommended to public health 
decision-makers for incorporation into current 
drug policies at all levels [8, 9].

�Convention on Psychotropic 
Substances of 1971

As newer mind-altering drugs (other than canna-
bis, cocaine, and opioids) emerged, and their 
abuse potential became apparent, the interna-
tional community would develop a protocol for 
controlling psychotropic drugs that is broad in 
scope. The Convention on Psychotropic 
Substances of 1971 was the product of this effort. 
The evidence base for adjudging a substance as 
requiring international control falls within the 
purview of the WHO as mandated under the 
Conventions. Specifically, the WHO conducts a 
comprehensive evaluation of narcotic and psy-
chotropic substances to determine which of the 
Convention’s drug schedules to place them. The 
WHO’s recommendation is then forwarded to the 
UN Commission on Narcotic Drugs (CND) that 
decides, in a final and administrative step, 
whether to schedule a drug [10]. As of the time of 
writing of this chapter, 184 Parties have adopted 
the provisions of the 1971 Convention on 
Psychotropic Substances including Afghanistan, 
China, Colombia, Ethiopia, Netherlands, Mexico, 
and the United States among others [11].

Aspects of the 1971 drug treaty that are worth 
mentioning include Article 5 and Articles 20–22 
[7]. The Convention is categorical about Parties 
limiting the use of Schedule I drugs—including 
cocaine, cannabis, heroin, fentanyl, and metha-
done—to “medical and scientific purposes” 
(Article 5). Articles 20–22 mandate Parties to 
seek legal recourse against drug abusers and traf-
fickers, which may include serving jail/prison 
time. Some public health experts and policy mak-
ers argue that this tough legal stance—the so-
called “war on drugs” strategy—lacks evidence 
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base in reducing drug trafficking and abuse [12, 
13]. In fact, there are studies suggesting that 
illicit drug markets/traffickers are able to adapt to 
strict regulations, helping them to thrive in the 
long run [14].

The legalization of the recreational use of can-
nabis a Schedule I substance is one that has drawn 
attention locally and globally. Despite being the 
subject of contentious debate, two Parties to the 
1971 Convention, namely, Uruguay (2013) and 
Canada (2018), have legalized the cultivation, 
sales, possession, and use of cannabis at the 
national level [15]. Uruguay’s decision to legalize 
cannabis in 2013, reportedly, was motivated by its 
president’s aim to reduce the negative health and 
social effects of drugs [16]. While legalizing can-
nabis may benefit local and national economies 
(e.g., a source of tax revenue), reduce drug-related 
crimes, and prevent unnecessary criminalization 
of drug addicts, evidence regarding the physical 
and mental health benefits of cannabis use remains 
equivocal. There is evidence of negative effects of 
cannabis use (either from acute intoxication or 
chronic use) on the health of individuals [17, 18]. 
These include impairment of motor and cognitive 
functioning as well as an  increased risk of psy-
chotic illness following early cannabis expo-
sure [17, 18]. Accidental childhood exposure has 
also been cited as a major public health concern 
by those who oppose the legalization of marijuana 
[18]. Of note, he 2018 Cannabis Act of Canada 
shares similar sentiments as that of Uruguay’s 
which includes diverting the profit from cannabis 
sales from criminals to other legal outlets [13]. 
Canada also has clear statements on its goal to 
prevent youths from accessing cannabis and 
ensure the public’s safety by reforming its 
impaired driving laws [19].

�United Nations Convention Against 
Illicit Traffic in Narcotic Drugs 
and Psychotropic Substances 
of 1988

Drug trafficking is a multibillion-dollar trade and 
a major target of national and transnational poli-
cies. The 1988 Convention aimed to address 

upstream issues related to the production, distri-
bution, and trade of controlled substances by 
organized criminal entities. Under this 
Convention, proceeds from drug trafficking are 
subject to seizure, and individuals behind illicit 
drug trade can be extradited among countries. 
The spillover effect of the 1988 Convention is the 
criminalization of drug possession, an ineffective 
drug control strategy that has done little to stem 
the ever-increasing rate of drug abuse in society.

�International Schedules of Narcotic 
Drugs

The goal of the Schedules is to limit the genera-
tion, trade, distribution, and use of substances 
with abuse potentials to medical and scientific 
uses. Since the harmful and abuse potentials of 
each narcotic drug and psychotropic substance 
vary (e.g., morphine is more potent and addictive 
than codeine due to its greater mu receptor bind-
ing), the degree of control of these substances 
would also vary, but not in a chronological order 
(e.g., very strict control of Schedules I and IV 
drugs, compared with Schedules II and III, is 
advised under the 1961/1971 Conventions). 
Popular naturally occurring and synthetic drugs 
that have been scheduled include cannabis/can-
nabis resin, coca leaf, cocaine, hydromorphone, 
methadone, morphine, and opium (Schedule I); 
codeine (Schedule II), preparations of codeine 
and buprenorphine (Schedule III, which have the 
least strict control); and cannabis/cannabis resin 
(Schedule IV). Interestingly, few substances are 
placed in two different Schedules. Cannabis/can-
nabis resin is an example. Being placed in 
Schedule IV reflects the notion that cannabis and 
cannabis resin have a high risk of addiction and 
with negative public health effects that outweigh 
their therapeutic benefits [20]. Of note, the recre-
ational use of cannabis has been legalized in 
Uruguay (the first country to do so in 2013), ten 
states, and the District of Columbia in the United 
States (California being the first state in 1996), 
and more recently Canada (2018).

Adopting the recommendation of the interna-
tional drug control treaties has its merit. For 
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example, nations without the resources to develop 
drug policies from ground up have something to 
work with. Additionally, operating under com-
mon drug control treaties provide an opportunity 
for countries that serve as major transit routes for 
drugs (e.g., heroin and cocaine) to effectively 
coordinate effort to combat global drug epidem-
ics. This is particularly important with respect to 
the opioid epidemic where an intricate global 
network of production and distribution of heroin 
contributes to opioid-related overdose and deaths 
worldwide. The role prescription pattern of opi-
oids plays in recent opioid epidemics in countries 
like the United States and Canada has also been 
well-documented. That is why public health 
strategies designed to monitor the prescription 
pattern of certain medications and offer treatment 
for persons with substance use, among other pro-
grams, are considered a critical piece of national 
drug policies [21, 22].

Although the international drug scheduling 
system is widely referenced globally, slight vari-
ations exist in some countries. The US Drug 
Enforcement Administration classifies drugs, 
substances, and precursor chemicals into five cat-
egories, based on their abuse potentials. Drugs 
considered to have the highest abuse potential are 
placed in Schedule I, while those with the least 
abuse potential are placed in Schedule V. Unlike 
the international system, cocaine is a Schedule II 
drug under the US drug scheduling scheme. The 
United Kingdom runs a drug scheduling system 
that is somewhat similar to that of the United 
States.

Overall, the goal of and basis for creating vari-
ous drug control strategies remain fairly the same 
globally. These include limiting the use of addic-
tive substances to medical and scientific uses 
while offering avenues to rehabilitate individuals 
who have a substance use disorder.

�Conclusion

International drug policies appear to play a criti-
cal role in controlling global drug trafficking. 
However, challenges remain as unlawful drug 
trade continue to thrive, as they become more 

organized and sophisticated in their adaptation to 
national and international drug policies. 
Additionally, the current pandemic of  opioid-
related overdose and deaths have added to the 
global burden of illicit drug use. Despite the 
aforementioned, the fight against illicit drugs 
(and prescription drugs misuse) can only be won 
by the collaborative effort of the international 
community.
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�Introduction

Non medical use of marijuana increased during 
the pandemic. Cocaine manufacture was initial 
disrupted but returned to normal in the USA the 
was an increase in opioid overdose deaths. (World 
drug report 2021 booklet 1. http://www.unodc.
org/res/wdr2021/field/WDR21_Booklet_1.pdf).
Due to movement restrictions, some producers 
could potentially seek out new modalities to 
manufacture drugs.

As a result of the economic crisis of 2008, 
some users began seeking out cheaper synthetic 
substances and patterns of use shifted toward 
injecting drugs.

Potentially the largest immediate impact on 
drug trafficking can be expected in countries 
where large quantities are smuggled through 
commercial airlines. Rising unemployment and 
the lack of opportunities will make it more 
likely that poor and disadvantaged people 
engage in harmful patterns of drug use, suffer 
drug use disorders, and turn to illicit activities 
linked to drugs.

Approximately 269 million people used drugs 
worldwide in 2018, which is 30% more than in 
2009, while over 35 million people suffer from 
drug use disorders, according to the World Drug 

Report [13]. Restrictions due to the pandemic 
have resulted shortages of drugs on the street, 
increased prices, and reduced purity.

The rising unemployment and reduced oppor-
tunities caused by the pandemic are also likely to 
disproportionately affect the poorest countries, 
making them more vulnerable to drug use and 
also to drug trafficking and cultivation to boost 
income.

Due to COVID-19, traffickers may have to find 
new routes and methods, and trafficking activities 
via the dark net and shipments by mail may 
increase, despite the international postal supply 
chain being disrupted. The pandemic has also led 
to opioid shortages, which in turn may result in 
people seeking out other available substances such 
as alcohol, benzodiazepines, or mixing with syn-
thetic drugs. Interception operations and interna-
tional cooperation may also become less of a 
priority, making it easier for traffickers to operate.

Cannabis was the most used substance world-
wide in 2018, with an estimated 192 million peo-
ple using it worldwide. Opioids, however, remain 
the most harmful, as over the past decade, the 
total number of deaths due to opioid use disor-
ders went up to 71%, with a 92% increase among 
women compared with 63% among men.

Drug use increased far more rapidly among 
developing countries over the 2000–2018 period 
than in developed countries. Adolescents and 
young adults account for the largest share of 
those using drugs, while young people are also 
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the most vulnerable to the effects of drugs 
because they use the most and their brains are 
still developing.

�Cannabis Trends

While the impact of laws that have legalized can-
nabis in some jurisdictions is still hard to assess, 
it is noteworthy that the frequent use of cannabis 
has increased in all of these jurisdictions after 
legalization. In some of these jurisdictions, more 
potent cannabis products are also more common 
in the market.

Cannabis also remains the main drug that 
brings people into contact with the criminal jus-
tice system, accounting for more than half of 
drug law offence cases, based on data from 69 
countries covering the period between 2014 and 
2018.

More than 90% of all pharmaceutical opioids 
available for medical consumption were in high-
income countries in 2018 comprising around 
12% of the global population, while the low- and 
middle-income countries comprising 88% of the 
global population are estimated to consume less 
than 10% of pharmaceutical opioids. Access to 
pharmaceutical opioids depend on several factors 
including legislation, culture, health systems, and 
prescribing practices.

Poverty, limited education, and social margin-
alization remain the major factors increasing the 
risk of drug use disorders, and vulnerable and 
marginalized groups may also face barriers to 
getting treatment services due to discrimination 
and stigma (WDR 2020 Executive Summary). In 
the following sections, the challenges with the 
primary drugs of abuse will be addressed.

�Cocaine

Cocaine production and seizures reach record 
highs. Cocaine production reaches a record level 
amid transition in Colombia. The estimated 
global illicit manufacture of cocaine reached an 
all-time high of 1976 tons (estimated as 100% 
pure) in 2017, an increase of 25% on the previ-
ous year. This was mainly driven by increases in 

cocaine manufacture in Colombia, which pro-
duced an estimated 70% of the world’s cocaine. 
Colombia experienced a 17% expansion in the 
area under coca bush cultivation in 2017, and a 
31% rise in the amount of cocaine produced, 
mainly due to a marked rise in the productive 
areas under coca bush cultivation. The Colombian 
Government’s 2016 peace deal with the 
Revolutionary Armed Forces of Colombia 
(FARC) has helped to drastically reduce cocaine 
production in the central areas of the country, 
where farmers in areas previously controlled by 
the FARC have abandoned cultivation. But in 
other areas previously controlled by the FARC, 
criminal groups have moved in to continue and 
expand coca bush cultivation. A third dynamic in 
Colombia saw entirely new areas given over to 
coca bush cultivation during 2016, reflected in 
the production data for 2017. These areas are 
often far away from major cities, making it dif-
ficult for the central authorities to provide incen-
tives to farmers to stop cultivation. Also, a 
reduction in eradication efforts might have fos-
tered the idea that cultivation was relatively risk-
free. Record seizures help to keep cocaine supply 
in check. The global quantity of cocaine seized 
in 2017 increased to 1275 tons  – the largest 
quantity ever reported, and an increase on the 
previous year of 13%. While cocaine seizures 
have risen by 74% over the past decade, produc-
tion has risen by 50%. Overall, the data suggest 
that the amount of cocaine available for con-
sumption has increased at a slower rate than has 
manufacture. This suggests that at the global 
level, law enforcement efforts and international 
cooperation have likely become more effective 
with the interception of a larger share of cocaine 
products than in the past. The bulk of cocaine 
seizures are in the Americas, which accounted 
for almost 90% of the global total in 2017. 
Interception close to the source of manufacture 
is significant; Colombia alone intercepted 38% 
of the global total in 2017.

Cocaine use is on the rise in North America 
and Western and Central Europe. An estimated 
18.1 million people used cocaine in the past year, 
with the highest rates reported in North America 
(2.1%) and Oceania (1.6%). North America had 
seen a decline in cocaine use between 2006 and 
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2012, but there are now signs of an increase, as 
there are in Western and Central Europe, Oceania, 
and some South American countries. In parts of 
Asia and West Africa, increasing amounts of 
cocaine have been reported to be seized, which 
suggests that cocaine use could potentially 
increase, especially among affluent, urban dwell-
ers in subregions where use had previously been 
low. Cocaine trafficking has expanded into a 
global phenomenon since the 1980s. Some 143 
countries across all regions reported cocaine sei-
zures over the period 2013–2017, up from 99 
countries over the period 1983–1987. Most of the 
cocaine trafficked from the Andean countries of 
South America is destined for the main consumer 
markets in North America and Western and 
Central Europe. Seizures in North America have 
more than doubled in recent years, from 94 tons 
in 2013 to 238 tons in 2017. The second most 
important cocaine trafficking flow worldwide is 
from the Andean countries to Western Europe. 
The quantity of cocaine seized in Western and 
Central Europe has also more than doubled in the 
past 5 years, from 65 tons in 2013 to 141 tons in 
2017 [10, 11].

�Health Consequences of Cocaine

Cocaine damages many other organs in the body. 
It reduces blood flow in the gastrointestinal tract, 
which can lead to tears and ulcerations [8]. Many 
chronic cocaine users lose their appetite and 
experience significant weight loss and malnour-
ishment. Cocaine has significant and well-
recognized toxic effects on the heart and 
cardiovascular system [5, 6, 8]. Chest pain that 
feels like a heart attack is common and sends 
many cocaine users to the emergency room [6, 8]. 
Cocaine use is linked with increased risk of 
stroke [5], as well as inflammation of the heart 
muscle, deterioration of the ability of the heart to 
contract, and aortic ruptures [6].

Cocaine users increasingly seek treatment in 
Europe, most often for polydrug use. The num-
ber of people seeking treatment for the first time 
for cocaine use disorders has increased over the 
past 2  years in the European Union countries. 
Three-quarters of those who accessed special-

ized drug treatment services for the first time 
were reported in just three countries: Italy, Spain, 
and the United Kingdom. Among all cocaine 
users entering drug treatment in the European 
Union, one-third were seeking treatment only 
for cocaine use disorders. The rest also reported 
the use of secondary substances, especially alco-
hol and cannabis. Many of the “crack” cocaine 
users entering treatment reported using heroin as 
a secondary drug.

�Marijuana

Marijuana is derived from the plant Cannabis 
sativa. The major psychoactive constituent in 
cannabis is ∆-9-tetrahydrocannabinol (THC). 
Compounds which are structurally similar to 
THC are referred to as cannabinoids. The term 
marijuana usually refers to cannabis leaves or 
other crude plant material. Cannabis plants con-
tain 70 unique compounds, collectively known as 
phytocannabinoids [7], the main psychoactive 
substance being THC, which provides the psy-
choactive effects of cannabis. The unpollinated 
female plants are called hashish. The cultivation 
of unpollinated female cannabis plants (sinsemi-
lla) has resulted in increased potency. This selec-
tive breeding yields higher THC levels but has 
also resulted in the selection of varieties contain-
ing lower levels of CBD [3]. Cannabis oil (hash-
ish oil) is a concentrate of cannabinoids obtained 
by solvent extraction of the crude plant material 
or of the resin.

There are a number of marijuana products. 
These include but are not limited to concentrates, 
shake, and edibles.

“Concentrates” are made from the cannabis 
plant processing ensures they contain only the 
most desired compounds (primarily cannabinoids 
and terpenes). “Shake” refers to small pieces of 
cannabis flower that have broken off the larger 
buds. “Trim” refers to leftover leaves that are 
trimmed from the cannabis flower. Shake and 
trim provide reasonable levels of THC for extrac-
tion. Both are sold directly to the consumer, usu-
ally in the form of pre-rolled joints. 
“Cannabis-infused products” or “edibles” may 
include a range of products such as cookies, 
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brownies, and cakes, as well as cannabis-infused 
drinks and capsules. The ingredients may include 
cannabis tincture, butter, or oil.

Cannabis is the most widely abused illicit 
drug globally. Half of all drug seizures world-
wide are cannabis seizures. Approximately 188 
million people, 2.5% of the world population, 
consume cannabis [12]. This is at least ten times 
as much as the consumption of cocaine (0.2%) 
and opiates, also 0.2% [15].

The majority cannabis seizures occur in the 
Americas. Approximately 38% of the global 
total in 2017 were from South America and 21% 
from North America. This represents a change 
from previous years when North America had 
the most seizures. Apparently, the seizures of 
cannabis in North America are on the decline; 
down by 77% from the level in 2010. 
Simultaneously the decline in seizures in North 
America has been accompanied by a rise in the 
nonmedical use of cannabis in a context in 
which measures legalizing the nonmedical use 
of cannabis were implemented in some jurisdic-
tions. Despite the aim of preventing criminals 
from generating profits from the illicit trade in 
cannabis, residual illicit cannabis markets con-
tinue to exist in many of the states that have 
legalized the nonmedical use of the drug. This is 
especially evident in Colorado and the State of 
Washington, which were among the first juris-
dictions to allow such measures, in 2012. In 
California, the initial attempts to license the sale 
of cannabis in 2018 resulted in prices that were 
higher than in the illicit market and thus failed 
to entice users away from the illicit market. The 
intensity of cannabis use has been increasing in 
the context of cannabis legalization. While more 
people are using cannabis in North America 
than they were a decade earlier, the increase has 
been more pronounced in the regular (nonmedi-
cal) use of the drug. For instance, in the United 
States, the number of past year users of cannabis 
rose by some 60% between 2007 and 2017, 
while the number of daily or nearly daily users 
of cannabis more than doubled over the period. 
This group of regular users accounts for the 
largest share of the cannabis consumed. 
Cannabis products have diversified and 

increased in potency since legalization. In 
Colorado, while the potency (tetrahydrocannab-
inol (THC) level) of cannabis flower has 
remained lower than that of cannabis concen-
trates (20% versus 69%, in 2017), the potency 
of both product types increased by about 20% 
over the period 2014–2017. The market for can-
nabis concentrates has also evolved rapidly, 
with a wide range of products now available, 
each with varying levels of THC, although the 
proportion of tested cannabis concentrates that 
contain over 75% THC has increased fivefold in 
recent years. There is also an increase in 
Colorado in the demand for non-flower products 
such as oil-filled vaporizer cartridges, wax/shat-
ter concentrates, and infused edibles [12].

Nonmedical use of marijuana is legal in 
Canada, Uruguay (Law No. 19.172), and 11 
states in the United States ((34) In the United 
States, cannabis is federally prohibited as a sub-
stance in Schedule I of the Controlled Substances 
Act. (35) Home cultivation is not allowed in the 
State of Washington. The number of plants 
allowed in each state varies. (36) National 
Conference of State Legislatures, “Marijuana 
overview”, 14 December 2018). All have laws to 
restrict access of children to marijuana [15].

Marijuana may impair cognitive development 
including associative processes such as recall of 
previously learned items. Psychomotor perfor-
mance in performance in a wide variety of tasks, 
such as motor coordination, divided attention, 
and operative tasks of many types; human perfor-
mance on complex machinery can be impaired 
for as long as 24 hours after smoking as little as 
20 mg of THC in cannabis; there is an increased 
risk of motor vehicle accidents among persons 
who drive under the influence of cannabis. This 
includes the organization and integration of com-
plex information involving various mechanisms 
of attention and memory processes. Prolonged 
use may lead to greater impairment, which may 
not recover with cessation of use and which could 
affect daily life functions.

The data suggest that marijuana use can cause 
functional impairment in cognitive abilities but 
that the degree and/or duration of the impairment 
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depends on the age of onset of use, quantity, and 
duration [9, 10].

Among nearly 4000 young adults in the 
Coronary Artery Risk Development in Young 
Adults study tracked over a 25-year period until 
mid-adulthood, cumulative lifetime exposure to 
marijuana was associated with lower scores on a 
test of verbal memory but did not affect other 
cognitive abilities such as processing speed or 
executive function. The effect was sizeable and 
significant even after eliminating those involved 
with current use and after adjusting for confound-
ing factors such as demographic factors, other 
drug and alcohol use, and other psychiatric con-
ditions such as depression [2].

Marijuana may exacerbate of psychosis in 
individuals with schizophrenia. However, the data 
suggest that some antipsychotics reduce mari-
juana craving in individuals with schizophrenia 
[1]. Epithelial injury of the trachea and major 
bronchi is caused by long-term cannabis smoking. 
Airway injury, lung inflammation, and impaired 
pulmonary defense against infection often results 
from persistent cannabis consumption over pro-
longed periods. Heavy cannabis consumption is 
associated with a higher prevalence of symptoms 
of bronchitis. Cannabis used during pregnancy is 
associated with impairment in fetal development 
leading to a reduction in birth weight.

�Opioids

“Opioids” is a generic term that refers both to 
opiates and their synthetic analogues [14]. 
Opiates are naturally occurring alkaloids found 
in the opium poppy, such as morphine, codeine, 
and thebaine, as well as their semisynthetic deriv-
atives, such as heroin, hydrocodone, oxycodone, 
and buprenorphine. (All opiates are controlled 
under the Single Convention on Narcotic Drugs 
of 1961, except for buprenorphine, which is con-
trolled under Schedule III of the Convention on 
Psychotropic Substances of 1971.) The term 
“opioids” also includes synthetic opioids, which 
are structurally diverse substances. Most pharma-
ceutical opioids are controlled under the Single 
Convention on Narcotic Drugs of 1961 with the 

exception of some, such as buprenorphine, which 
are controlled under the Convention on 
Psychotropic Substances of 1971. Tramadol is an 
example of a pharmaceutical opioid that is cur-
rently not controlled under the drug conventions.

In some countries, heroin is used in a medical 
context as part of heroin-assisted treatment 
directed at people for whom other opioid treat-
ment options have previously failed. Such treat-
ments can help those people to remain in 
treatment, limit their use of street drugs, reduce 
their illegal activities, and possibly reduce their 
likelihood of overdose and mortality. In such 
heroin-assisted programs, heroin is administered, 
preferably in a clinical setting as unadulterated, 
subsidized, or even cost-free [4].

North America has seen a rising number of 
overdose deaths resulting from the use of opi-
oids. More than 47,000 opioid overdose deaths 
were recorded in the United States in 2017, an 
increase of 13% from the previous year. Those 
deaths were largely attributed to synthetic opi-
oids such as fentanyl and its analogues, which 
were involved in nearly 50% more deaths than 
in 2016. In Canada, nearly 4000 opioid-related 
deaths were reported in 2017, a 33% increase 
from the 3000 overdose deaths reported in 2016. 
Fentanyl or fentanyl analogues were involved in 
69% of those deaths in 2017, compared with 
50% in 2016. Trafficking of fentanyl and its 
analogues rises and expands outside North 
America. North America is the principal market 
for fentanyl, but seizure data suggest that traf-
ficking has expanded worldwide. While just 4 
countries reported fentanyl seizures to UNODC 
in 2013, 12 countries did so in 2016 and 16 
countries in 2017. Europe hosts a small but 
growing market for fentanyl. Seizures or use 
have been reported in most European countries. 
In Western and Central Europe, seizures have 
risen from 1  kg in 2013 to 5  kg in 2016 and 
17 kg in 2017. The substances are often sold on 
the Internet, sometimes as “legal” replacements 
for controlled opioids. Tramadol: The other opi-
oid crisis in low- and middle-income countries 
West and Central and North Africa are currently 
experiencing a crisis of another synthetic opi-
oid, tramadol, which has been used as a pain-
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killer for decades. Limited information on the 
supply of tramadol for nonmedical use points to 
tramadol being (illicitly) manufactured in South 
Asia and trafficked to African countries and 
parts of the Middle East. Global seizures of tra-
madol rose from less than 10  kg in 2010 to 
almost 9 tons in 2013 and reached a record high 
of 125 tons in 2017. New data from Nigeria sug-
gest the problem is greater than previously 
thought. The national drug use survey conducted 
in 2017 shows that 4.7% of the population aged 
15–64 reported the nonmedical use of prescrip-
tion opioids in the previous year, with tramadol 
being by far the most common opioid misused. 
With the rapidly growing number of synthetic 
opioid, new psychoactive substances (NPS) 
emerge on the market. The number of new psy-
choactive substances that are synthetic opioids, 
mostly fentanyl analogues, reported on the mar-
ket has been rising at an unprecedented rate. It 
rose from just 1 substance in 2009 to 15 in 2015 
and 46  in 2017, while the overall number of 
NPS present on the market stabilized at around 
500 substances per year over the period 2015–
2017. Synthetic opioids have become the sec-
ond most important substance group, after 
stimulants, in terms of NPS reported for the first 
time. The group accounted for 29% of the newly 
identified NPS in 2017. Heroin is still reaching 
the market despite declining opium production 
and rising seizures. The drought in Afghanistan 
causes decline in the cultivation and production 
of opium in 2018. Afghanistan was again the 
country responsible for the vast majority of the 
world’s illicit opium poppy cultivation and 
opium production in 2018. The 263,000  ha 
under cultivation in Afghanistan in 2018 dwarfs 
cultivation in nearest rivals, Myanmar 
(37,300 ha in 2018) and Mexico (30,600 ha in 
2016/2017). Overall, the global area cultivated 
fell by some 17% in 2018 to 346,000 ha, largely 
as a result of a drought in Afghanistan. Also, 
opium prices in Afghanistan fell rapidly between 
2016 and 2018, probably because of overpro-
duction in previous years, making the crop less 
lucrative for farmers. However, the area under 
cultivation today is more than 60% larger than it 
was a decade ago, and the estimated cultivation 

area in Afghanistan in 2018 is the second largest 
estimate ever. The global production of opium 
was even more affected than was cultivation by 
the drought in Afghanistan, which produced 
82% of the world’s opium in 2018. After an 
upward trend over the last two decades, the 
global production fell by 25% from 2017 to 
2018, to some 7790 tons. Despite that drop, the 
amount of opium produced was the third largest 
amount since UNODC started to systematically 
monitor opium production in the 1990s. Opiate 
seizures increase to record levels. Quantities of 
opiates seized globally again reached an all-
time high in 2017. Some 693 tons of opium 
were seized, which was 5% more than in the 
previous year. In addition, 103 tons of heroin 
were intercepted, 13% more than in 2016, and 
87 tons of morphine, a 33% rise. Expressing 
these seizures in common heroin equivalents, 
heroin seizures exceed those of morphine and 
opium. Some 86% of all opiates seized in 2017 
were intercepted in Asia, the region that accounts 
for more than 90% of global illicit opium pro-
duction. Global interceptions of heroin have 
increased at a faster pace than production, sug-
gesting a likely increase in the efficiency of law 
enforcement efforts and international coopera-
tion. The greatest burden of disease is seen in 
East and South-East Asia, North America, and 
South Asia, reflecting the large numbers of opi-
oid users and people who inject drugs (PWID) 
in those subregions.

�Health Consequence

More than 11 million people worldwide inject 
drugs. People who inject drugs (PWID) experi-
ence multiple negative health consequences. They 
are at an increased risk of fatal overdose and are 
disproportionately affected by blood-borne infec-
tious diseases such as HIV and hepatitis C. The 
number of people who inject drugs worldwide 
stood at 11.3 million in 2017. A small number of 
countries account for a considerable proportion of 
the global number of PWID.  Some 43% of all 
PWID reside in just three countries: China, the 
Russian Federation, and the United States. 
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Patterns of HIV infection among people who 
inject drugs have wide regional variations. 
Roughly one in eight people who inject drugs 
lives with HIV, amounting to 1.4 million people. 
The UNAIDS estimates that injecting drug users 
are 22 times more likely than the general popula-
tion to be infected with HIV. The prevalence of 
HIV among PWID is the highest by far in South-
West Asia and in Eastern and South Eastern 
Europe, with rates that are 2.3 and 1.8 times the 
global average, respectively. Those two subre-
gions also have higher than average proportions 
of injecting drug users. Action to tackle hepatitis 
C epidemic among people who inject drugs has 
been slow. Hepatitis C is highly prevalent among 
PWID, with almost one-half of PWID, or some 
5.6 million people, living with hepatitis C. Highly 
effective treatment for hepatitis C has recently 
become available in the form of direct-acting anti-
virals, potentially transforming the management 
and outlook for PWID living with hepatitis 
C. However, despite the opportunity afforded by 
these new medications in addressing the high bur-
den of hepatitis C among PWID, progress in scal-
ing up prevention and treatment services among 
PWID has been slow. Deaths and years of 
“healthy” life lost attributed to the use of drugs 
remain unacceptably high. Some 585,000 people 
are estimated to have died as a result of drug use 
in 2017. More than half of those deaths were the 
result of untreated hepatitis C, leading to liver 
cancer and cirrhosis; almost one-third were attrib-
uted to drug use disorders. Most (two-thirds) of 
the deaths attributed to drug use disorders were 
related to opioid use. Some 42 million years of 
“healthy” life were lost (premature deaths and 
years lived with disability) as a result of drug use. 
They were also mostly attributed to drug use dis-
orders, especially from the use of opioids.

�Conclusion

Cocaine has no therapeutic use. There is currently 
no pharmacological treatment for cocaine. 
Marijuana has some therapeutic utility and increas-
ing legal for recreational use. Long-term effects on 
both economy and health remain to be determined. 

Opioids have therapeutic utility and probably the 
most frequent cause of death in drug users. Global 
efforts ought to focus on the prevention of drug 
abuse especially the abuse of opioids. The modality 
in which drugs are use also has a significant impact 
on the likelihood of adverse health effects. Coca 
leaves have been used in Latin America in coun-
tries like Peru to this day for tea and other appar-
ently innocuous purposes. Peyote has neen used by 
Native Americans prior to the advent of coliniza-
tion. Marijuana and its components have some 
therapeutic use. The legalization of marijuana for 
recreational use is increasing rapidly. There is a 
need for the education of both prscribers and users 
of opioids. Furthermore the global opioid crisis 
requires the implementation of novel modalities 
that will enhance prevention of opioid overdose. 
Prescription opioids are useful when prescribed nd 
used appropriately. Most important, substance use 
disorder is a global health challenge that requires 
global solutions. These include, rapid identification 
of individuals at risk, access to treatment and regu-
lation to limit availablity of opioids.
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�Introduction

In this chapter, we will discuss how addiction is 
taught in medical curricula. Addictive disorders 
are very common in the population than any cli-
nician will come in contact with, yet the skills to 
properly identify, diagnose, and manage addic-
tive disorders are not taught frequently enough 
or with sufficient depth. According to the 
Healthcare Cost and Utilization Project (HCUP) 
Statistical Briefs, derived from the Nationwide 
Inpatient Sample and base figures from the US 
Census Bureau, in 2014, the findings from 
HCUP indicate that “among approximately 30 
million annual adult inpatient stays for physical 
health conditions or mental and/or substance 
use disorders (M/SUDs), the co-occurrence of 
these two types of conditions increased from 

38.4 percent of stays in 2010 to 45.0 percent of 
stays in 2014” [1].

In the next sections, we will examine the 
background history of medical learners’ expo-
sure to addiction training. This can occur in vari-
ous stages during a medical learner’s training, 
such as medical school, residency, fellowship 
training, and as a physician in practice [2]. We 
will first begin with the history of modern medi-
cal education.

�Background

Medical learner’s education first began in the 
United States in 1765 with the establishment of 
the first medical school in Pennsylvania [3]. At 
that time courses involved chemistry, botany, 
pharmacology, anatomy, surgery, and midwifery. 
Over the years, medical schools in the United 
States would continue to modify their curriculum 
according to practices set forward by regional 
medical societies. Each regional medical society 
would be independent from another, and this 
could lead to discrepancies in their curriculum. 
To address the disparity between medical col-
leges and their regionally based education, 40 
medical societies from 28 institutions met in 
1847 and established the American Medical 
Association (AMA) [4]. The establishment of the 
AMA set uniform standards for the curriculum 
for medical schools. The medical school 
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curriculum was re-evaluated during the early 
twentieth century and made more rigorous after 
examination by Abraham Flexner. He was an 
educator who in 1910 published a guide deemed 
the Flexner Report [5]. He recommended that the 
best learning came from doing and that clinical 
teaching should be conducted at the dispensary 
as well as the hospital wards. His report impacted 
the basis of medical education for the twentieth 
century, as medical school would continue to 
emphasize a curriculum of basic sciences fol-
lowed by equally important clinical rotations.

During the middle to late twentieth century, 
medical learners would continue to engage in a 
similar curriculum during their medical educa-
tion. A search of the literature for alcoholism and 
medical education revealed few articles from the 
1950s to the 1960s. One explanation for this is 
that it was not a required part of the curriculum 
until much later [6]. Another explanation can be 
alcohol and substance use disorders were not 
given enough attention by the medical commu-
nity. This began to change in the early 1970s, as 
it was noted medical learners had limited experi-
ence and opportunities to learn about how to treat 
patients with alcohol and substance use disorders 
[7]. The American Medical Association (AMA) 
and National Institute on Alcohol Abuse and 
Alcoholism (NIAAA) examined medical learn-
ers’ education and developed reports that cited 
the need for the importance of addiction training 
for medical learners. As substance addictions 
began to become more evident, the federal United 
States government initiated the Career Teacher 
Program in 1971. This program was established 
to develop faculty specifically for substance 
addictions and to implement curriculum changes. 
It was implemented at 59 medical schools and 
marked the first-time addiction training which 
was added in the United States in the medical 
learners’ education. In 1979, the AMA recog-
nized the importance of addiction training for all 
medical learners and published the Guidelines 
for Physician Involvement in the Care of 
Substance Abusing Patients [6].

As a response to the continued importance of 
teaching about substance use, an additional 
Career Teacher Program was implemented in 

1988 at 13 medical schools. This time the pro-
gram also included increasing the faculty that are 
specialized in addictions from three to five at 
every medical school. The AMA also recognized 
the importance of training medical learners in 
addiction with the passage of H295.922, which 
stated that alcohol and other drug abuse educa-
tion needed to be an integral part of medical edu-
cation [6]. Medical schools began adding 
substance abuse education into their curriculums 
as well during this time. By 1992, 93% of the US 
medical schools had at least one curriculum unit 
in substance abuse [7]. The medical schools con-
tinued adding courses in substance abuse during 
the 2000s, and by 2005–2006, all but 1 out of 125 
medical schools offered either a required or an 
elective course in substance abuse [6]. The medi-
cal education process started to include addiction 
curriculums in response to the increasing impor-
tance of addiction as a field. We will now begin 
discussing how medical learners increase their 
knowledge about addictive disorders.

�Medical Learner’s Curriculum

Medical learners embark on their journey of 
gaining knowledge to become a physician during 
their graduate studies. Medical learners in the 
United States initially complete coursework 
focusing on basic sciences for the first 
18–24 months depending on the medical school 
curriculum. This coursework is then followed by 
exposure to clinical rotations for the last 2 years. 
Medical learners can be exposed to addiction 
training at various times during their education. 
We will begin discussing challenges faced by 
medical learners including medical learners’ own 
prior experience with substance use disorders, 
biases toward patients with substance use disor-
ders, opportunities for medical learners, and 
methods in which substance abuse education can 
be improved.

Some challenges for medical learners can be 
the medical learner’s own personal experience 
with substance use disorders. Medical learners 
can be juxtaposed between learning about the 
treatment of patients with substance use disorders 
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as well as currently having symptoms of their 
own. A 2015 survey of 855 medical learners from 
49 medical schools across the United States 
revealed a variety of substance use, with the most 
common being alcohol, marijuana, and tobacco 
use [8]. In this survey, approximately 85.2% of 
medical learners used alcohol in the past month, 
with 33.8% (n = 290) having consumed five or 
more drinks in one sitting. Approximately 26.2% 
of medical learners had consumed marijuana, and 
17.3% had consumed tobacco within the past 
month. Having a medical learner with concurrent 
substance use could present a challenge to both 
identifying substance use disorders and for the 
learner to receive help. Despite being in training 
within the medical field, only 30% of the medical 
learners surveyed were aware of substance use 
prevention programs within their own institu-
tions. Several medical learners in the survey also 
experienced negative consequences due to their 
substance use, including 22.3% of learners expe-
riencing memory loss, 13.2% missing class, and 
10.3% having driven a car while under the influ-
ence. This could present a challenge to medical 
learners as the current use of substances could 
impact their ability to learn about various sub-
stance use disorders. Another challenge can be a 
lack of knowledge about available programs 
which could affect their ability to learn about the 
effective treatments for substance use disorders.

Another challenge often encountered by med-
ical learners can be the biases encountered when 
treating patients with substance use disorders. A 
survey in 1989 of 386 medical students at a single 
medical school in the United States revealed sev-
eral findings on the views of medical students on 
substance users [9]. Fourth-year learners were 
more likely than third-year learners to see addic-
tion as a character weakness and that treatment 
was ineffective. Another finding was that those 
medical learners that felt confidence in their abil-
ity to screen for substance use disorders were 
also more likely to felt responsible for treating 
the patient’s substance use disorder. Medical 
learners’ views on substance use disorders could 
impact their confidence and subsequent referring 
of the patient for additional treatment. A learner’s 
personal view of addiction as a disease is just a 

few of the many challenges that can arise when 
treating substance use disorders.

Internationally, studies from around the world 
have cited similar concerns about medical learn-
ers’ exposure to substance use disorder treatment 
and the views medical learners have about sub-
stance users. A survey of 671 students including 
both first-year and fourth-year medical learners 
was conducted in the United Kingdom in 2000 
[10]. This survey revealed that 34% of first-year 
medical learners felt that drug users were less 
deserving of treatment than patients with other 
medical conditions. This view of substance abuse 
disorder in a negative light did decline by the 
fourth year, as only 28% of medical learners in 
their fourth year believed patients were undeserv-
ing of care. This study revealed that bias can still 
exist within medical learners in terms of how 
they perceive substance use disorders and the 
care that the medical learner perceives the patient 
should receive. Having a negative view of addic-
tion and the care that a patient can receive can 
create a bias within a medical learner.

Another challenge that medical learners face 
could be the limited opportunity to interact with 
patients with substance use disorders. Different 
clinical rotations occur during the third and 
fourth years in the US medical school training, 
and medical learners experience a variety of rota-
tions across varying disciplines at this time. A 
survey was conducted in 1992 of program direc-
tors across the nation regarding how many had 
substance abuse curriculum unit in their rotations 
for third-year medical learners. The program 
directors that were reported having one curricu-
lum unit of substance abuse training in their 
clerkships was as follows: 95% in psychiatry, 
87% in family medicine, 59% in pediatrics, 46% 
in internal medicine, 46% in emergency medi-
cine, and 45% in obstetrics gynecology [7]. 
Substance abuse training was not equally present 
in all of the core clerkship rotations. As a result, 
limited exposure depending on the clerkship 
could limit a medical learner’s exposure to both 
the recognition and treatment of substance use 
disorders.

There is a way that medical learners can 
increase their exposure to the field of substance 
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abuse treatment with an interesting opportunity 
in the United States. Medical learners can apply 
for the Summer Institute for Medical Student 
(SIMS) program. The SIMS program encom-
passes a 1-week program at the Betty Ford Center 
in California, where a medical learner can par-
ticipate as an active participant in a residential 
treatment facility [11]. Medical learners are given 
the opportunity to engage in group psychother-
apy with patients. One participant who completed 
the program reported having an increased under-
standing of the neurobiology of addictive dis-
eases. Increasing medical learners’ exposure to 
residential treatment settings is one way to 
increase future clinicians’ knowledge of sub-
stance abuse treatment.

Medical learners can also face a challenge in 
their comfort level with educating patients about 
their substance use disorders. One intervention 
that has been evaluated to increase medical learn-
ers’ confidence in screening for substance use 
disorder is to increase their exposure to standard-
ized patients. These screenings would also have 
to be able to be observed by clerkship preceptors. 
A study in 2015 of 1065 third-year medical learn-
ers in the United States was conducted with med-
ical learners from 10 different medical schools. 
The study inquired about learners’ comfort level 
with counseling patients on tobacco cessation 
[12]. The medical learners were asked their con-
fidence in tobacco cessation counseling for 
patients using the 5A model of asking about 
smoking history. The 5A model encompasses 
advising to quit smoking, assessing willingness 
to quit, assisting with developing a quit plan, and 
arranging follow-up contact related to smoking. 
The medical learners were surveyed using a 
Likert scale of how likely they were to continue 
to refer patients for treatment of tobacco depen-
dence. The study found that those medical learn-
ers who had greater tobacco treatment 
self-efficacy scores would have a greater fre-
quency of 5A use. Those medical learners with 
intentions to use 5A behaviors were also signifi-
cantly associated with 5A use frequency. Another 
important finding was that reported greater 5A 
instruction (B = 0.06 (0.03); p < 0.05) as well as 
observation of tobacco treatment skills (B = 0.35 

(0.02); p  <  0.001) were found to be significant 
predictors for greater 5A behaviors in medical 
learners. This emphasizes the importance of edu-
cation regarding substance use disorders for 
medical learners as well as an opportunity for 
their skills to be assessed. Medical learners who 
are provided with the opportunity to practice 
their skills often improve their ability to assess 
and provide treatment for patients.

Internationally, studies have been conducted 
around the world regarding medical learners and 
their preparation to treat substance use disorders. 
A survey of 556 third-year medical learners in 
Sao Paulo in 2017 was conducted to assess medi-
cal learners’ views on various topics including 
tobacco use and counseling patients as treatment 
for nicotine use [13]. The study found that 
62.95% of the learners surveyed believed that 
smoking health professionals were less likely to 
advise smoking patients to quit smoking. 
Interestingly in the survey, 5.23% of learners sur-
veyed were current cigarette smokers, and 
43.82% had experimentation of waterpipe 
tobacco smoking. This study revealed that even 
among the medical community of future clini-
cians, there can be bias regarding counseling 
patients to quit using tobacco products.

After a medical learner successfully com-
pletes their medical degree, they begin a post-
graduate training which is also known as 
residency in the United States.

�Resident’s Exposure to Addiction

The medical learner begins a residency program 
which varies in length based on specialty. All 
programs require an intern year during their first 
year of training, and then the learner is known as 
a resident during the subsequent years. The resi-
dent can experience exposure to substance use 
disorders at various times during their residency, 
with several receiving education through a for-
mal curriculum at didactics as well as by learning 
from experience with patients that they will be 
treating.

Residents can also face similar challenges 
similar to medical learners. Residents can display 
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bias when treating patients with substance use 
disorders, as well as have limited exposure to 
substance use curriculums based on their spe-
cialty. Residents can also face the challenge of 
having less expertise in treating patients with 
medications to prevent and treat substance use 
disorders. We will then examine who among the 
residents can improve on their skills, such as by 
engaging in objective structured clinical exams.

Residents can have bias similar to medical 
learners in terms of the resident’s view of treating 
patients with substance use disorders. A study 
conducted in 2002 of 95 internal medicine resi-
dents and 49 faculty clinicians at a single resi-
dency program in Boston consisted of surveying 
clinicians after they treated patients with a vari-
ety of disorders [14]. The survey found that resi-
dents had significantly less satisfaction when 
treating patients with alcohol problems, sub-
stance use, or depression compared to when the 
residents treated patients with hypertension. The 
survey found similar results in faculty clinicians 
as they reported lower satisfaction for treating 
patients with alcohol or substance use compared 
to patients with hypertension. This study revealed 
that residents as well as faculty clinicians can 
have more satisfaction when treating patients 
with a “traditional” medical disorder such as 
hypertension compared to when they are treating 
alcohol or substance use.

Residents can also have limited exposure to 
patients with substance use disorders based on 
the specialty that they choose. In 1997, a survey 
of residency directors across the United States 
was conducted, and 1183 of the 1832 residency 
directors responded to the survey [15]. These 
residency directors were chosen in six fields 
including emergency medicine, family medicine, 
internal medicine, obstetrics-gynecology, pediat-
rics, psychiatry, and osteopathic medicine. Of the 
programs surveyed, only the following programs 
had a required curriculum in substance abuse 
education for residents: 95% in psychiatry, 75% 
in family medicine, 55% in emergency medicine, 
51% in internal medicine, 41% in osteopathic 
medicine, 40% in obstetrics-gynecology, and 
32% in pediatrics. This survey revealed the dis-
crepancy between residency programs and the 

percentage of programs that had a required sub-
stance use education component.

Within the United States, residency programs 
are evaluated by a governing organization of the 
Accreditation Council of Graduate Medical 
Education (ACGME). Beginning in 2001, the 
field of psychiatry began to include a 1-month 
full-time equivalent rotation in their psychiatric 
residency programs [16]. The growing impor-
tance of substance use disorders in the curricu-
lum and training of residents has only increased 
as the field of addictions becomes more prevalent 
and diverse.

Currently in the United States, there are con-
cerns for an opioid epidemic which can be 
affected by a clinician’s inability to recognize 
signs and symptoms of opioid abuse. Residents 
can often have difficulty in treating disorders for 
which they are not accustomed to treating [17]. 
One example can be seen within internal medi-
cine residency, as residents within internal medi-
cine often treat patients who present with chronic 
pain. These residents may not receive adequate 
education in prescribing opioids safely, and the 
impact of education while in residency is contin-
uously assessed and evaluated. A study in 2017 
examined 91 internal medicine residents at a sin-
gle residency program in the United States [17]. 
These residents completed a training program of 
a 4.5-hour educational didactic while in their sec-
ond or third year of training. The training included 
dimensions including defining chronic pain, 
defining opioid use disorder, roles of opioids in 
treating chronic pain, developing and practicing 
of skills, utilizing managerial strategies, and 
explaining their clinical reasoning. This survey 
included a four-point Likert scale which assessed 
if residents agreed or disagreed with statements 
regarding the treatment of patients with chronic 
pain. After completing the didactic sessions, the 
residents were able to work with faculty clini-
cians who treated patients with chronic pain; 
after completing the training, the internal medi-
cine residents were more likely to feel comfort-
able managing patients with chronic pain. The 
surveyed residents also reported increased confi-
dence in their ability to recognize patients with 
chronic pain who developed an opioid use 
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disorder. Another positive outcome from the 
didactics was that the residents also reported 
more confidence in their increased knowledge of 
resources that are available for chronic pain and 
opioid use disorders.

It is important that residents continue to 
receive education regarding substance use disor-
ders. Several methods have been employed, such 
as increasing the availability of faculty, initiating 
a brief didactic session, and implementing an 
objective-structured clinical exam (OSCE). An 
OSCE entails having a standardized patient and 
observing resident interviews by faculty supervi-
sors. A study of 265 third year family medicine 
and internal medicine residents at a medical 
school in New York was conducted using OSCEs 
[18]. These exams were used to evaluate resi-
dents’ ability to communicate, assess, and man-
age various conditions in standardized patients. 
One of the cases included heroin use disorder, 
and the faculty would observe the resident dur-
ing their interview. The study found that resi-
dents’ skills were significantly better in 
communication than the assessment or manage-
ment portion of heroin abuse. The residents’ 
inexperience with assessing and managing her-
oin abuse was noted on 59–81% of the standard-
ized patients. Another important finding from 
this survey was that 35% of the residents that 
were surveyed had no prior exposure to a similar 
case during their training. This could impact a 
resident’s ability to successfully treat a patient 
with heroin use disorder, as this study revealed 
inexperience, impacting the ability to assess and 
recommend management.

�Fellows’ Exposure to Addiction

Once a resident completes their postgraduate 
residency training, they are given the opportunity 
to continue their training in a fellowship training 
program or to enter the workforce as an indepen-
dent practitioner. For those medical learners who 
completed residency and decide on pursuing 
additional addiction training, fellowships are 
available to further increase one’s knowledge and 
comfort with treating patients with addictions.

In the United States, addiction fellowships are 
offered by the American Board of Preventive 
Medicine (ABPM) and by the American Board of 
Psychiatry and Neurology (APBN). The field of 
addiction medicine was first recognized as a self-
designated specialty in 1990 [19]. The addiction 
medicine fellowship is a 12- to 24-month fellow-
ship which can be accomplished after completing 
a residency in internal medicine, family medi-
cine, or psychiatry. The American Society of 
Addiction Medicine (ASAM) supervised certifi-
cation in Addiction Medicine from 1984–2008, 
after which time the American Board of Addiction 
Medicine (ABAM) administers the supervision 
of the certification. In March of 2016, the 
American Board of Medical Specialties recog-
nized addiction medicine as a subspecialty under 
the American Board of Preventative Medicine.

Another specialty certification for addiction 
training is the field of addiction psychiatry. This 
fellowship is 12 to 24  months in duration and 
completed after a general psychiatry residency is 
completed. Addiction psychiatry certification 
first began in 1993 [20]. As of 2017, there are 
currently only 1959 board-certified addiction 
psychiatrists who maintain an active certification 
in the United States [21]. These fellowships have 
been established to further increase the knowl-
edge and expertise of physicians to aid the treat-
ment within the growing field of addictive 
disorders. These fellowships encompass 1 to 
2 years of training in a variety of sites including 
inpatient and outpatient settings, as well as the 
completion of a board examination at the end of 
training.

Internationally, several other countries have 
adopted similar addiction training programs to 
help further train specialized physicians. 
Australia has established the Chapter of Addiction 
Medicine in 2001 through the Royal Australasian 
College of Physicians [22]. This training pro-
gram involves 3 years of basic general medical 
training after internship followed by 3  years of 
discipline-specific supervised training. In the 
Netherlands, a 2-year curriculum has been estab-
lished in the field of addiction medicine, which is 
open to all medical clinicians and not just psy-
chiatrists [23].
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�Practicing Physician’s Ability 
to Continue Education in Addiction

The medical field is a unique one in that the 
knowledge that is learned is never finalized. The 
medical field has evolving principles and new 
findings that will continue to change the land-
scape of how medicine is practiced. Independent 
practitioners who have completed training are 
required to complete continuing medical educa-
tion, or CME, in the United States to maintain 
board certification [24]. These CME credits are 
given for a variety of educational opportunities, 
including online assessments, attending confer-
ences, and attending lectures. Practicing physi-
cians can also continue to further their knowledge 
in the treatment of addictions by attending a con-
ference sponsored by the American Academy of 
Addiction Psychiatry, the American Psychiatric 
Association, or the American Society of 
Addiction Medicine.

Another innovation that has occurred is the 
ability for clinicians to be able to prescribe medi-
cation for medication-assisted treatment. 
Treatment for alcohol and nicotine use disorder 
does not require additional training or certifica-
tions. In 2000, the passage of the Drug Addiction 
Treatment Act allowed physicians to prescribe 
more outpatient treatments [20]. This includes 
buprenorphine, a medication that is used for opi-
oid use disorder. Physicians in the United States 
can complete an 8-hour CME course with the 
AAAP, APA, or ASAM in order to be granted a 
waiver in order to prescribe buprenorphine. This 
waiver is another example of the benefit of clini-
cians continuing on their path of gaining knowl-
edge about the ever-changing field of substance 
use disorders.

�Potential Improvements 
in the Establishment of Medical 
Education

Even with the establishment of addiction medi-
cine curriculum and improved exposure to addic-
tive disorders assessment/treatments, there exists 
a discrepancy with clinicians and their ability to 

treat patients with substance use disorders. What 
can continue to account for this difference? One 
explanation can be clinicians having a negative 
view of addiction as a whole and the bias that can 
arise from having this view. We will begin with 
the discussion of how addiction has been viewed 
historically.

The field of addiction medicine has had sev-
eral different models to help conceptualize the 
understanding of the disorder. Five basic models 
that are used to describe chemical dependency 
include the moral, learning, disease, self-
medication, and the social model [25]. The oldest 
model that has been used is the moral model, and 
this includes the view of substance use as the 
result of moral weakness and a lack of willpower. 
A variant of the moral model is the spiritual 
model, which stresses a patient’s substance use 
disorder is due to a misalignment with God and 
the universe. The spiritual model has been used 
by several 12-step groups such as Alcoholics 
Anonymous. One challenge from the moral 
model is that the clinician can develop an antago-
nist, judgmental relationship with the patient. 
The moral model can lead to countertransference, 
in which the clinician can place their views and 
judgments toward a patient in recovery [25]. 
Clinicians may have to replace the model that is 
held by the clinician, as it is best to meet the 
patient at the model that they are in. The disease 
model is one that can often be utilized to help 
explain for addiction as a disease. The disease 
model is based on genetic and other biological 
factors and does not focus on the lack of will-
power or the lack of self-control. If clinicians 
could explain these models among themselves 
but also with patients, there could be less stigma 
being perceived by the patient. There is also a gap 
in the current literature regarding the moral 
model and outcomes among medical learners. 
Future areas for improvement could include 
increasing the awareness of the moral model 
among medical learners and potential biases that 
can arise.

Another potential improvement in the field of 
addiction medicine can be earlier intervention 
and exposure to substance abuse curriculum. A 
systematic review of 29 articles was conducted 
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regarding addiction medicine curricula around 
the globe [26]. A finding that was present in nine 
articles in this study was that there was almost no 
undergraduate teaching in addiction medicine. 
This highlighted a need to teach about the poten-
tial signs and symptoms of substance use disor-
ders prior to a medical learner beginning medical 
school. Earlier exposure and knowledge could 
help medical learners establish an interest in 
treating patients who suffer from addictive 
disorders.

Another area for potential improvement could 
be finding the best method to teach medical learn-
ers about addiction medicine. While in medical 
school, learners are often taught by professors in 
their first 2 years and by clinical faculty during 
their third and fourth year rotations. One analysis 
examined tobacco use dependence education 
around the world in a variety of medical schools. 
A 2008 global survey revealed that in 37 of 48 
countries (78%), a formal didactic existed regard-
ing tobacco cessation education [27]. In these 37 
countries, the median course length was 16 hours, 
and a variety of methods were used to complete 
the didactics. These included lectures (98%), 
small groups sessions (94%), observed practice 
with clients (70%), one-on-one teaching (48%), 
and online training (25%). Medical learners can 
experience these methods to learn about sub-
stance use disorders during several rotations dur-
ing their third year, although this occurs most 
often within their psychiatric clerkship [28]. It is 
important for medical learners to establish a solid 
foundation regarding substance use disorders, 
their treatments, and to view the addiction as a 
life-altering disorder that the patient is seeking 
aid for.

Residents often obtain their education through 
formal didactics and exposure to various cases. 
Psychiatry (95%) and family medicine residen-
cies (75%) were the most likely to have a curricu-
lum regarding substance abuse education [15]. A 
study conducted in 1999 revealed approximately 
50% of other postgraduate residency programs 
had no substance abuse curriculum at all [28]. 
Residents are a key component to the treatment 
of substance use disorders as they have the ability 
to treat patients as well as provide medical learner 

education. Residents at several programs in the 
United States have undergone a training known 
as screening, brief intervention, and referral to 
treatment (SBIRT) [29]. This brief intervention 
includes routine screening for alcohol/drug use, 
performing a brief intervention for patients 
whose patterns of use can pose potential risks to 
health (i.e., advice to cut back or counseling to 
increase motivation for change), and referring to 
specialized addiction treatment programs for 
patients with severe substance use disorders. 
SBIRT has been shown to improve resident’s 
knowledge/satisfaction [30] and confidence in 
treating patients with substance use disorders 
[31]. A study was conducted among all training 
programs, and SBIRT was able to be imple-
mented across all fields of graduate medical edu-
cation [32]. Resident education is a transitional 
role from medical learners to faculty, and this 
time can provide an opportunity for different 
interventions to be learned [33]. Residents also 
have the ability to practice certain aspects of 
treatment that they will carry forward with them 
when they complete training. One important 
aspect is keeping compassion, as patients with 
addictions can be easily overlooked by clinicians 
in terms of compassion. A lack of compassion 
can lead to a greater chance of not treating the 
patient adequately and to less likely to refer 
patients to the proper resources. It is most impor-
tant to be cognizant of resident clinicians, as they 
are still able to change their practice habits easily. 
The compassion clinicians have with patients 
with addictive disorders can be limited, and this 
was evident in several faculty physicians.

Faculty clinicians in the field of medicine 
often have little education in the field of sub-
stance use disorders. There is a need for educa-
tion in certain aspects of faculty clinicians, 
including both how addictive disorders are 
viewed and how the treatments are viewed. A sur-
vey of 149 internal medicine clinicians at a single 
institution in Boston was conducted in 2014 [34]. 
This survey consisted of both hospitalists and pri-
mary care clinicians who are assessed for their 
views with treating patients with substance disor-
ders as well as views on substance use. Of the 
faculty surveyed, more than one-third of 
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hospitalists felt that patients with addiction were 
making a choice and that substance use disorders 
were different than other chronic diseases. 
Another finding was that 12% of the hospitalists 
and 6% of primary care clinicians surveyed 
viewed that someone who had used drugs had 
committed a crime and deserved a punishment. 
The view a clinician has in terms of conceptual-
izing a disease can impact the stigma regarding 
the disease, and patients could be less likely to 
obtain care for a disorder if they perceive being 
stigmatized. This study revealed not only how 
faculty clinicians perceived substance use disor-
ders but also how faculty viewed their treatment. 
The view the faculty have on treatments can 
impact the likelihood to refer a patient to treat-
ment. In this study, 14% of the internists viewed 
opioid agonist treatment as replacing one addic-
tion with another. This finding in a fairly recent 
survey was concerning as there have been decades 
of evidence showing the benefits of treating opi-
oid use disorder with medication. A systemic 
change in the way substance use disorders are 
seen would have to be completed by faculty clini-
cians as they are often the guidance for future 
residents, students, and medical education.

Improvement can begin at increasing aware-
ness at the undergraduate level, as well as chang-
ing the way clinicians see and treat addictive 
disorders. Teaching medical learners the five-
model system earlier in their careers could also 
help to increase their awareness of which model 
the clinician is using. Lastly, improving the way 
addiction is viewed by the medical community 
can be beneficial for reducing a clinician’s coun-
tertransference as well as increasing the clini-
cian’s willingness to treat a patient. Current 
medical learners are the most important group 
that can be targeted to change the way addiction 
is viewed and treated in the future.
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Drug Abuse and Pain

Anil A. Thomas

Pain conditions and substance use disorder are 
dynamic conditions. Pain conditions are debili-
tating and also complex to manage. It can fluctu-
ate in intensity based on physical, psychological, 
and social circumstances and also over time. 
Similarly, substance use disorders (SUD) can be 
debilitating and complex to manage. It can fluc-
tuate from remission to relapse over time, and it 
can be influenced by physical, psychological, and 
social circumstances. These factors have both 
objective and subjective aspects to the patients, 
thus making assessing and effectively managing 
extremely challenging. People suffering from 
addiction are susceptible to chronic pain, and 
pain increases vulnerability to addiction [21]. To 
further complicate the treatment, caregivers may 
face pragmatic, ethical, and legal issues when 
managing patients with pain and SUD, as treat-
ment of one condition can support or conflict 
with the treatment of the other [2]. However, as 
clinicians, we are best positioned to balance the 
treatment of pain against the risk of serious 
adverse outcomes, including addiction, uninten-
tional overdose, and ultimately death.

Pain can be acute, acute intermittent, or 
chronic and these are not mutually exclusive. 
Pain is referred to as the “fifth vital sign” and has 
been broadly defined as “whatever the experi-

encing person says it is, existing whenever the 
person says it does,” implying that it may involve 
more than a physical sensation (Ed Salsitz). Pain 
and the responses to pain can be shaped by cul-
ture, temperament, psychological state, memory, 
cognition, beliefs and expectations, co-occurring 
health conditions, gender, age, and other biopsy-
chosocial factors [4]. Pain is both a sensory and 
an emotional experience and thus subjective in 
nature [4]. Most chronic pain is due to central 
sensitization and less due to peripheral nocicep-
tion, and the diagnostic findings guiding 
decision-making is a patient report, thus increas-
ing the risk of undertreating an actual pain syn-
drome or inappropriately supporting an addiction 
(Asam 98).

With injury nociceptors are excited, the stimu-
lus travels to the dorsal horn of the spinal cord 
and subsequently travels to the brain along mul-
tiple pathways in the spinal cord. They terminate 
in the somatosensory cortex, where the pain is 
evaluated; the limbic system, where emotional 
reactions are mediated; the autonomic centers, 
where breathing, heart rate, and perspiration are 
mediated; and other parts of the brain where 
behavior to the stimulus is mediated [5]. Impulses 
to nearby terminals of the same nerve can lead to 
diffuse pain and the release of inflammatory sub-
stances, which are a protective response to tissue 
injury [5]. Nociceptive response also triggers 
pain-inhibiting responses, and this involves 
endorphins, enkephalins, gamma-amino butyric 
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acid, norepinephrine, serotonins, oxytocin, and 
relaxin [5].

Acute or chronic pain affect more than 30% of 
Americans [1, 6, 9]. Among older persons, the 
prevalence of chronic pain is higher [1, 6]. Given 
the prevalence of pain and its disabling effects, 
opioid analgesics are the most commonly pre-
scribed class of medications in the USA [1, 11]; 
the highest rates of opioid prescriptions being in 
rural counties; the highest rates are among Whites 
and American Indians or Alaska Natives. Opioid 
analgesics relieve many types of acute pain and 
improve function; the benefits of opioids when 
prescribed for chronic pain are more debatable.

Addiction or substance use disorder by defini-
tion is a chronic, neurobiological disease with 
genetic (family history, child-rearing practices), 
developmental (early exposure especially during 
the vulnerable adolescent periods), psychological 
(mood disorder, attention-deficit hyperactivity 
disorders, anxiety disorders), social (poor social/

familial supports at vulnerable times), and envi-
ronmental (easy access of drugs and a permissive 
attitudes) influences factoring in its manifesta-
tion. It is overall characterized as impaired con-
trol over drug use, continued use despite harm, 
and cravings. The Diagnostic and Statistical 
Manual of Mental Disorder V (DSM-V) of mental 
disorder further defines it (Fig. 21.1).

Substance use disorders are complex, multi-
stage diseases that are characterized by dysregu-
lations in three neurocircuits: basal ganglia, 
binge/intoxication stage; extended amygdala, 
withdrawal/negative effect stage; and prefrontal 
cortex, preoccupation/anticipation stage. The 
rewarding effects of the substance emerge after 
neurons in the ventral tegmental area of the lim-
bic system release the neurotransmitter dopamine 
into the nucleus accumbens. Other areas of the 
broader brain reward circuit exert influences 
including the amygdala, emotional valence; the 
hippocampus, memory; and the prefrontal cortex 

Criteria for Substance Use Disorders

1. Taking the substance in larger amounts or for longer than you're meant to.

2. Wanting to cut down or stop using the substance but not managing to.

3. Spending a lot of time getting, using, or recovering from use of the substance.

4. Cravings and urges to use the substance.

5. Not managing to do what you should at work, home, or school because of substance use.

6. Continuing to use, even when it causes problems in relationships. 

7. Giving up important social, occupational, or recreational activities because of substance use.

8. Using substances again and again, even when it puts you in danger.

9. Continuing to use, even when you know you have a physical or psychological problem that
could have been caused or made worse by the substance. 

10. Needing more of the substance to get the effect you want (tolerance).

11. Development of withdrawal symptoms, which can be relieved by taking more of the substance. 

Fig. 21.1  APA DSM criteria
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including the anterior cingulate and the orbital 
frontal cortex, executive function, and salience. 
The reward circuits within the brain are intensely 
interconnected, and thus multiple other areas, 
i.e., the insula and the cerebellum, add to the 
complexity of the addiction. Impaired signaling 
of dopamine and glutamate in the prefrontal 
regions of the brain weakens their ability to resist 
strong urges or to follow through on decisions to 
stop taking the substance [19].

Physical dependence is the physiological 
adaptation in the brain to taking an opioid regu-
larly, defined broadly by the development of 
withdrawal signs and symptoms when the opioid 
is withdrawn. Physical dependence occurs within 
days of dosing with opioids, it varies among 
patients due to the individual metabolic variance 
and is a normal and expected response to contin-
ued opioid use. Physical dependence does not 
necessarily mean addiction. The risk factors for 
opioid-related aberrant behavior include family 
history of substance abuse: alcohol, illegal drugs, 
prescription drugs which carry greater risk; per-
sonal history of substance abuse; age range of 
16–45  years; history of preadolescent sexual 
abuse especially in women; psychological dis-
ease including attention deficit disorder (ADD) 
and depression. An individual will not meet the 
Diagnostic and Statistical Manual of Mental 
Disorder (DSM) V criteria for substance use dis-
order if the individual only has physical depen-
dence and tolerance with no aberrant behavioral 
patterns (Ed Salsitz).

Addiction and chronic pain share several risk fac-
tors including posttraumatic stress disorder, early 
childhood trauma, and adult trauma (Asam 98).

Pseudo-addiction is a behavior that mimics 
addictive behavior; however, this is the result of 
inadequate pain management rather than an 
addiction; the addictive behavior is extinguished 
when the pain is adequately controlled. 
Differentiating pseudo-addiction and addiction 
can be challenging and is usually done retrospec-
tively (Asam 98).

Epidemiology data imply that persons with 
SUDs are at higher risk of developing chronic 
pain conditions; the converse also holds true [8]. 
The diagnosis of pain can also be complicated by 

SUDs as the patient may or may not appreciate 
the SUD. Similarly, pain complicates the diagno-
sis of SUD, and here again the patient might not 
recognize that a SUD has developed [8]. To fur-
ther complicate the therapeutic relationship, 
patients may maximize pain complaints and 
minimize relief from alternative methods of ther-
apies; the patient may believe they are entitled to 
pain relief; the caregiver may risk undertreating 
actual pain with the thought of not supporting a 
substance use disorder (Asam 98).

Over the last few decades, there has been a 
significant increase in the prescribing of opioids, 
resulting in a concomitant increase in prescrip-
tion opioid-associated overdose deaths, emer-
gency department visits, and admission to drug 
treatment centers. The CDC reports approxi-
mately 16,000 overdose deaths related to pre-
scription opioids annually, and total poisoning 
deaths now outnumber motor vehicle accident 
deaths. (Ed Salsitz). Opioid and many more opi-
oid prescription overdose deaths occur in men 
than women.

With proper diagnosis comes effective treat-
ment. The goal of opioid therapy should be to 
improve and or stabilize pain intensity, improve 
function, and improve the quality of life. The 
Center for Disease Control and Prevention (CDC) 
Guideline for Prescribing Opioids for Chronic 
Pain [20] published in 2016 promotes non-opioid 
medications and non-pharmacological interven-
tion as preferred when managing patients with 
chronic noncancer pain. They make 12 recom-
mendations about opioid prescribing; non-opioid 
pharmacological therapy and non-
pharmacological therapy are the preferred treat-
ment for chronic pain; opioid should be used only 
when benefits for pain and functionality out-
weigh risks; before initiating opioid therapy the 
clinician establish realistic treatment goals; 
before initiating and periodically thereafter, dis-
cuss with the patient how the opioids will be dis-
continued if realistic benefits do not outweigh 
risks; immediate-release opioids instead of 
extended-release/long-acting (ER/LA) opioids 
should be prescribed for chronic pain therapy; 
opioid should be prescribed at the lowest-
effective dosage; opioid should be prescribed at 
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no greater quantity than needed; careful reassess-
ment of benefits and risk when considering dos-
age increase; avoid concurrent opioids and 
benzodiazepine therapy; evaluate benefits and 
harms of continued opioid therapy every 
3  months including reviewing the prescription 
monitoring program data; urine drug testing con-
ducted before initiating and periodically thereaf-
ter to assess prescribed medications and other 
controlled substance; for patients with opioid use 
disorder, they should be offered evidence-based 
treatments including medication-assisted treat-
ment (MAT) with buprenorphine or methadone 
[20]. The guidelines also indicate the lack of evi-
dence in the efficacy of long-term opioid 
treatment.

General principles for safe opioid prescribing 
include a full and detailed history and physical 
examination with assessment of the risk versus 
the benefits of opioid treatment; obtain a written 
agreement or “contract” with established goals; 
stratify risk, monitoring, and treatment; check the 
prescription monitoring data (PMP) with each 
prescription; baseline urine drug test and thereaf-
ter do urine drug test and pill count as indicated; 
taper and discontinue if goals are not met; cau-
tion if dose is high; do not use concomitant seda-
tives hypnotics; and finally document all 
encounters in detail.

Shared comorbidities of chronic pain and 
addiction such as anxiety and depression, human 
suffering, financial problems, functional disabil-
ity, cognitive disturbances, sleep disturbances, 
family and social problems, and secondary physi-
cal problems are commonly encountered and 
must be addressed concomitantly.

�Conclusion

The treatment of acute pain with opioids is a 
common gateway for long-term opioid use. 
Opioid analgesic efficacy often declines with 
continuous use because of adaptation of depen-
dence. Opioid use for chronic pain is open 
ended and usually requires higher doses than 
what is needed for acute pain or end-of-life 
pain. Chronic pain and addiction should be 

approached as chronic disease involving the 
reward, limbic, cortical, and associated areas of 
the brain and the peripheral nervous system, 
thus requiring a multi-model approach to treat-
ment to improve outcomes and prevent debilita-
tion and possibly death. Guidelines, principles, 
and criteria have been developed to help in 
optimizing results in patients with pain and 
drug abuse.
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