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and information regarding the addiction profession, please visit NAADAC at https://www.
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Together, we can and are making a difference!
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President of NAADAC, the Association for Addiction Professionals

Module I: The Pharmacology of Psychoactive Substance Use Disorders

[3]

THE BASICS OF ADDICTION COUNSELING DESK REFERENCE

CONTENTS
I.

Introduction .....................................................................................................................................

7

II.

Pharmacology and Substance Use Disorders ............................................................

11

III.

The Neuroscience of Addiction ...........................................................................................

30

IV.

CNS Depressants ..........................................................................................................................
Alcohol ..................................................................................................................................................
Opioids .................................................................................................................................................
Heroin ...................................................................................................................................................
Sedative Hypnotics: Barbiturates, Benzodiazepines, Z-Hypnotics ......................................

V.

CNS Stimulants...............................................................................................................................
Amphetamines ...................................................................................................................................
Cocaine ................................................................................................................................................
Nicotine ................................................................................................................................................
Caffeine ................................................................................................................................................
Other Stimulants .................................................................................................................................

VI.

Hallucinogens ................................................................................................................................

89
96
103
113
120
124

LSD ........................................................................................................................................................
Mushrooms ..........................................................................................................................................
Peyote & Mescaline ..........................................................................................................................
PCP: Phencyclidine ...........................................................................................................................
Ecstasy, MDMA, Molly .......................................................................................................................
DXM: Dextromethorphan .................................................................................................................
Ketamine ..............................................................................................................................................
Spice .....................................................................................................................................................
Other Hallucinogens .........................................................................................................................

127
132
133
135
136
138
141
142
143
145

VII.

Cannabis ............................................................................................................................................

148

VIII.

Inhalants &Performance Enhancers ...............................................................................

162

IX.

Paraphernalia & Drug Testing ..............................................................................................

172

X.

Glossary .............................................................................................................................................

192

XI.

Appendices ......................................................................................................................................
NAADAC Code of Ethics Effective September 2016 ......................................
Addiction Counseling Competencies .................................................................
NIDA Monitoring the Future Survey 2016 ..........................................................
Links to Resources ...................................................................................................

202
203
223
230
233

Endnotes & References ............................................................................................................

234

Appendix A:
Appendix B:
Appendix C:
Appendix D:

XII.

[4]

46
48
62
69
75

Module I: The Pharmacology of Psychoactive Substance Use Disorders

THE BASICS OF ADDICTION COUNSELING DESK REFERENCE

TABLE OF FIGURES
Figure 1: Relative Harm of the Top 20 Substances Most Frequently Abused
Figure 2: This cross-section of the brain shows the major sensory and processing regions.
Figure 3: Levels of Substance Use
Figure 4: Flow chart illustrating various potential outcomes after first psychoactive substance experience.		
Figure 5: This picture illustrates why a substance use disorder is classified as a disease of the brain.
Figure 6: Substance use can negatively impact an individual biopspychosocially.
Figure 7: The many factors that could make a person vulnerable of having a SUD.
Figure 8: The 3 stages of the addiction cycle and the brain regions associated with them.
Figure 9: Different substance administrations result in varying concentration levels in the brain.
Figure 10: Risk factors for developing a substance use disorder.
Figure 11: Which administration method is fastest?
Figure 12: Number new psychoactive substances that entered the European market between 2005-2015.
Figure 13: The synaptic gap between the sending neuron (axon) and receiving neuron (dendrite).
Figure 14: Two parts of the human nervous system
Figure 15: Flow chart showing the systems that comprise the Central and Peripheral Nervous Systems
Figure 16: 5 key sections of the human brain
Figure 17: The limbic system highlighted
Figure 18: The Pleasure-Reward Pathway (PRP)
Figure 19: Parts of the limbic system
Figure 20: Parts of a neuron.
Figure 21: Signal transmission in the synaptic gap
Figure 22: Illustration of Agonists, Antagonists, Partial Agonist-Antagonist
Figure 23: Communication from one neuron to another
Figure 24: NIDA: Illustration of dopamine in axon and synaptic gap
Figure 25: Dopamine and opiate receptors on dendrite; uptake pump to recycle dopamine
Figure 26: Distribution of opiate/endorphin receptor sites
Figure 27: Distribution of receptor sites for cocaine
Figure 28: Distribution of cannabinoid receptor sites
Figure 29: Drugs of abuse target dopamine and the brain’s pleasure-reward pathway
Figure 30: Changes in brain metabolism as a result of substance use disorder
Figure 31: The changes in brain metabolism in a person who abused meth and in recovery
Figure 32: The key actors on a neuron: axon (sending messages) and dendrite (receiving messages)
Figure 33: Flow chart of potential pathways after first psychoactive substance experience
Figure 34: Illustration of the percent of “pure” alcohol by alcoholic beverage
Figure 35: What is considered “acceptable drinking per NIAAA
Figure 36: Alcohol - Levels of Use.
Figure 37: Neurotransmitters Affected by Alcohol
Figure 38: Blood Alcohol Content Charts for Men and Women
Figure 39: The brain on right has decreased volume compared to normal.
Figure 40: Opiate Withdrawal Timeline
Figure 41: Similar patterns of relapsing between food and opioids.
Module I: The Pharmacology of Psychoactive Substance Use Disorders

8
13
16
17
18
20
22
22
26
27
29
29
31
31
32
33
33
34
34
35
35
38
38
39
39
39
39
39
40
40
40
41
41
49
49
52
53
55
61
66
67
[5]

THE BASICS OF ADDICTION COUNSELING DESK REFERENCE

Figure 42: Opium Poppy Head will be scored and opium latex gum collected
Figure 43: Black tar heroin –inexpensive, more accessible, frequently found in Southwest, West
Figure 44: Brown heroin from Asia
Figure 45: Shades of heroin – the whiter the powder, the more pure it is
Figure 46: Examples of barbiturates. Over 2,000 were created.
Figure 47: Benzodiazepine Withdrawal Timeline
Figure 48: Illustration of the Vicious Cyle of Stimulants, Stress and Sugar
Figure 49: Amphetamines and Prescription Stimulants
Figure 50: Developing Cocaine Dependence and the Process of Recovery
Figure 51: Dopamine transporter blocked by cocaine.
Figure 52: Brain images showing decreased glucose metabolism. This is the result of stimulant addiction.
Figure 53: The difference between crack and cocaine.
Figure 54: Daily nicotine consumption, which vary by product and usage patterns
Figure 55: Yohimbe Tree
Figure 56: Increased serotonin and blood flow activity, in the brain, due to hallucinogens.
Figure 57: Wholesale greenhouse filled with cannabis plants
Figure 58: Mature Cannabis pland with flowers and bud at top
Figure 59: Terpenes on cannabis leaf. Terpenes are fragrant oils that give cannabis its aromatic diversity.
Figure 60: Categories of Performance-Enhancing Drugs
Figure 61: Girl is using a dabbing rig.

[6]

73
74
74
74
79
82
93
100
101
102
108
111
119
126
147
149
150
151
171
176

Module I: The Pharmacology of Psychoactive Substance Use Disorders

THE BASICS OF ADDICTION COUNSELING DESK REFERENCE

SECTION I:
INTRODUCTION
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The intent of Module I, 11th Edition, is to provide information that educates professionals, clinicians, allied
service members, educators and others (hereinafter referred to as providers), who work with substance use
disorders, regarding the science and pharmacology of addictive disorders. Module I, 11th Edition, will increase the
reader’s understanding of the signs and symptoms of psychoactive substances that could increase susceptibility
for dependence. Effective provision of services along the entire continuum of care must take into consideration
information on the various types of psychoactive substance used and their effects on the human body.
The terms drug use and substance abuse have been replaced with substance use, substance use disorder, or
substance misuse and dependence. Psychoactive substance use, substance use disorder, substance misuse and
dependence align with the diagnostic language used in the Diagnostic and Statistical Manual of Mental Disorders,
Fifth Edition (DSM-5: APA, 2013). Throughout this Module we will be referring to psychoactive substance use and
substance use disorders as SUD/SUDs. The use of the term addiction in this Module may be regarded as equivalent
to using severe substance use disorder, as defined by the DSM-5 (APA, 2013).
Module I will begin with an overview of the study of pharmacology and the physiological systems impacted
by substance use. It is important for counselors and providers to understand the direct connection between
psychoactive substance use, brain functioning, and dependence. Dependence on a substance is understood to be
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Figure 1: Relative Harm of the Top 20 Substances Most Frequently Abused1
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a brain disease characterized by an individual’s inability to control his/her thoughts of and intake of psychoactive
substances. It develops after psychoactive substances are repetitively consumed and the brain readjusts to their
constant presence. The amount of a specific psychoactive substance that an individual can consume before
becoming dependent is highly individualized. This threshold is influenced by the individual’s brain chemistry,
genetics, overall health, co-occurring mental health disorders, and environment. Understanding the course of
addiction and the effects of psychoactive substances on the human body will allow providers to more effectively
treat and work with their clients.

DISCLAIMERS
The purpose of The Basics of Addiction Counseling Desk Reference Module I: The Pharmacology of Psychoactive Substance
Use Disorders, 11th Edition, is to provide a compendium of material that offers a general overview of information necessary to the
development of a competent provider of services. The materials contained herein are intended to orient an individual program of study,
which encompasses additional research and investigation. This Module is NOT all-inclusive or in sufficient detail to ensure success
in certification/licensure examinations. It MUST be used in conjunction with the examination content outline provided in application
brochures and the bibliography provided herein. While training courses based solely on the content of this manual may be professionally
helpful, they may or may not adequately prepare one for success in actual certification/licensure examinations.
Care has been taken to confirm the accuracy of the information presented and to describe generally accepted science. However,
the author, NAADAC, editors and publishers are not responsible for errors or omissions or for any consequences from the application
of the information presented in this Module and make no warranty, express or implied, with respect to the contents of this publication.
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OBJECTIVE OF MODULE I, 11th EDITION

The objective of Module I, 11th Edition, is to present facts that will assist providers along the entire continuum of
care (including prevention, assessment and treatment planning, referral, treatment, and recovery support services).
Studying this Module will not make the reader an expert in pharmacology. The psychoactive substances presented
in this Module are grouped into eight categories: depressants, stimulants, hallucinogens, cannabis, solvents/
inhalants, anabolic steroids, street drugs, and other psychotropics. Each category provides basic pharmacological
information essential to diagnosis and treatment. The purpose of this Module is to provide information to help
addiction counselors and other helping professionals become familiar with:
1. the clinical signs, symptoms, and behaviors that may be indicative of a psychoactive substance use disorder;
2. the classifications and names of psychoactive substances that are self-administered, along with their major
clinical effects; and
3. the central nervous system and how psychoactive substances influences its functioning.

For additional information and education, please refer to the following resources:
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•

Advokat, C.D., Compaty, J.E. & Julien, R.M. (2014). Julien’s Primer of Drug Action (13th ed.). New York, NY:
Worth Publishers.

•

Griffith, H.W. (2015). Complete Guide to Prescription and Nonprescription Drugs (2016-2017 ed.). New York,
NY: Penguin Random House.

•

Inaba, D. S. & Cohen, W. E. (2014). Uppers, Downers, All-Arounders: Physical and Mental Effects of
Psychoactive Drugs (8th ed.). Ashland, OR: CNS Publications.

•

Kuhn, C. & Swartzwelder, S. (2014). Buzzed: The Straight Facts About the Most Used and Abused Drugs
from Alcohol to Ecstasy (4th ed.). New York, NY: W. W. Norton & Company.

•

PDR Network, LLC (2013). The PDR Pocket Guide to Prescription Drugs (10th ed.). Montvale, NJ: PDR
Network.
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SECTION II:
PHARMACOLOGY AND
SUBSTANCE USE DISORDER
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To be an effective provider, it is essential to have a basic understanding of the pharmacology of the various
psychoactive substances a client might be consuming. The scientific and medical study of pharmacology strives
to understand the nature of psychoactive substances, the physiological and psychological effects they have on
the body and mind, and the potential chemical interactions that might occur when one or more psychoactive
substances are introduced into the body. The study of pharmacology helps the provider understand the behaviors
related to use, dependence, tolerance, and withdrawal from psychoactive substances.
Services provided along the continuum of care incorporate the findings from pharmacological research
focused on evidence-based treatment modalities along with outcome data on the effectiveness of treatment.
These evidence-based, outcome-driven modalities help a provider guide a client through detox, harm reduction,
recovery, and/or sobriety.
The layout of Module I, 11th Edition, is designed to provide clear, factual and relevant information for each
major classification of psychoactive substance that a provider might encounter. You will find the following outline,
which organizes pertinent information regarding the specific psychoactive substance classifications, throughout
the Module.
•

Drug Class – is substance a depressant, stimulant,
hallucinogen, or other

•

Methods of Administration – how the substance
physically enters the individual’s body and
bloodstream – how the substance is consumed

•

Mechanism of Action – the process and interactions
that take place inside the individual’s body and brain
to create the desired effects or resulting side effects
of the psychoactive substance

•

•

•

•

Physiological Effects – potential signs and symptoms
that may be exhibited by the individual’s body after
the psychoactive substance is consumed; potential
physical illness, disease or dysfunction resulting from
chronic, continued use of the psychoactive substance
Psychological Effects – potential signs and symptoms
that may be exhibited by the individual’s cognitive
and emotional structures after the psychoactive
substance is consumed; potential mental illness or
dysfunction resulting from chronic, continued use of
the psychoactive substance
Toxicity and Risk of Overdose – the amount of a
specific psychoactive substance necessary to cause
poisonous reactions and/or death, and the likelihood
of an overdose

Pharmacology of Psychoactive Substances: The

scientific and medical study of medications/substances
including their origin, composition, pharmacokinetics,
therapeutic use, and toxicology.

Physiological Effects: Effects on an organism’s healthy

or normal functioning

Dependence: (also known as addiction or habituation):

A pattern that develops when neurons adapt to repeated,
compulsive substance exposure and only function normally
in the presence of the substance.

Tolerance: A physiological state where increasingly larger
doses of a substance must be administered to obtain the
effects observed with the original dose.
Withdrawal: A cluster of symptoms that may occur when
an individual who is physically and/or psychologically
dependent upon a psychoactive substance discontinues its
use.

Treatment Modalities: Detoxification, stabilization and
maintenance activities that are unique to each client.
Detoxification: The process of eliminating all psychoactive
substances from the body, i.e., when the body eliminates
alcohol using the liver, kidneys and lungs.
Pharmacodynamics: The study of the biochemical and

physiological effects of drugs and the mechanism of their
actions.

Tolerance – the level of risk associated with an
individual requiring more and more of the psychoactive
substance, per dosing, to achieve the same desired
psychoactive effects

Pharmacokinetics: The study of the body’s absorption,
distribution, metabolism, and excretion of a substance.

•

Dependence – the level of risk associated with an
individual developing physical and psychological
dependence on a specific psychoactive substance

Psychoactive Substance: Any substance that alters
the central nervous system, consciousness, perceptions,
behaviors

•

Detoxification Issues – factors that are unique
to each psychoactive substance that must be

Psychological Effects: Effects on an organism’s mind,

[12]

including cognitions, emotions, perceptions and/or judgment.
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considered when initiating the
detox process to remove the
substance from the body
•

Withdrawal Effects – signs
and symptoms an individual
might
experience
when
discontinuing use of a
psychoactive substance

A PERSON
WITH OPIOID
USE DISORDER
GENDER
IDENTITY

WEALTHY,
MIDDLE CLASS
OR LOW INCOME
LIVES IN CITY,
SUBURBS OR
RURAL AREA

This revised and updated 11th
edition of Module I will help the
YOUNG
reader become more familiar with
OR
OLD
the common terms used within the
DIVERSE
profession of addiction counseling.
ETHNIC
These terms are discussed in the
COLLEGE
IDENTITIES
proceeding sections. The reader
DEGREE,
will also be introduced to topics
H.S. OR
that are of concern when studying
NON-GRAD
NEEDS HELP
substance use disorders. The
information gathered here will
help the provider in conducting a
thorough assessment which will
inform an individualized treatment
plan. Having a basic understanding
of these concepts for each major classification of psychoactive substance will prove extremely beneficial when
evaluating a client for a SUD.

Figure 2: This cross-section of the brain shows the major sensory and processing regions.3
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SUBSTANCE USE
The fifth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), is a comprehensive
document that defines the specific criteria that need to be met to diagnose numerous psychiatric disorders. It is
published by the American Psychiatric Association (APA, 2013). SUDs are found in the “Substance-Related and
Addictive Disorders” section of the DSM-5. The DSM-5 provides a checklist of criteria that can be used to determine
the presence of a substance use disorder (SUD).
The substance-related disorders with diagnostic criteria in the DSM-5 are: alcohol; caffeine; cannabis;
hallucinogens (with a separate category for phencyclidine or similar hallucinogens); inhalants; opioids; sedatives,
hypnotics and anxiolytics; stimulants (amphetamine-type substances, cocaine, and other stimulants); tobacco; and
other.
The substance-related disorders are divided into two
groups in the DSM-5: substance use disorders (SUDs)
and substance-induced disorders. Substance-induced
disorders include: intoxication, withdrawal, and other
substance/medication-induced mental disorders (psychotic
disorders, bipolar and related disorders, depressive
disorders, anxiety, disorders, obsessive-compulsive and
related disorders, sleep disorders, sexual dysfunctions,
delirium, and neurocognitive disorders.

What is substance dependence?
Per NIDA (2014):
•

Substance dependence is defined as a
chronic, relapsing brain disease that is
characterized by compulsive drug seeking
and use, despite harmful consequences.
Dependence is considered a brain disease
because drugs change the brain – they
change its structure and how it works.
These brain changes can be long-lasting,
and can lead to the harmful behaviors seen
in people who abuse drugs. Substances can
disrupt the normal, healthy functioning of
the underlying organ, have serious harmful
consequences, and are preventable and
treatable – but if left untreated, can last a
lifetime.

Unlike previous editions of the DSM, the DSM5 presents substance use disorders (SUDs) along a
unidimensional continuum of use: mild, moderate or severe.
The DSM-5 removes the delineation between abuse and
dependence and requires a SUD diagnosis if at least two
of eleven criteria are met. A mild SUD diagnosis requires
two to three symptoms to be met from the criterion list of
11. A moderate SUD diagnosis requires four to five of the
criteria to be met. A severe SUD diagnosis would be the
result of meeting at least six of the eleven criteria. SUDs
are the result of a complex interaction between substance,
person, and environment; SUDs are considered a complex syndrome influenced by factors internal and external to
the individual.
The gateway-drug hypothesis asserts that a person is more likely to experiment with and use various addictive
psychoactive substances based on the fact that they
have already tried a substance and are familiar with the
psychoactive effects that can occur. The most often cited
Substance Use: A single episode of psychoactive
gateway drugs are alcohol, tobacco, and marijuana.
substance administration.
A person’s risk for polysubstance use is dependent on
Substance Use Disorder (SUD): Includes substance
factors beyond biological predisposition, to include trauma
misuse and substance dependence.
history and social environment. An alternative to the
Psychoactive Substance Dependence: A behavioral
gateway-drug hypothesis is that an individual may be more
pattern of compulsive psychoactive substance use leading to
vulnerable to drug-experimentation with readily available
dependence; a severe SUD.
substances like marijuana, tobacco, and/or alcohol, and
that their subsequent interactions with other substance
users increases their exposure to and opportunities for
trying other psychoactive substances like cocaine and
heroin.
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Addiction: Per ASAM (2012), addiction is a primary,
chronic disease of brain reward, motivation, memory and
related circuitry; NAADAC is using the following three
terms interchangeably: addiction, dependence, and severe
substance use disorder.
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