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Agenda

• Definitions

• Trends in Substance Use, Use 
Disorders, Overdoses

• Understanding Addiction

• Prevention and Treatment

• And more… 



Substance Use Disorder

Substance Use Disorder a diagnostic term in DSM-5 
recurrent use of alcohol or other drugs causing significant 
impairment, such as health problems, disability and failure 
to meet major responsibilities. 

It combines the DSM-IV categories of substance abuse and 
dependence into a single disorder measured on a 
continuum from mild, moderate, or severe. 

Each specific substance is addressed as a separate use 
disorder, diagnosed based on the same overarching 
criteria. 

American Psychiatric Association DSM-5 (2013)



Addiction

Addiction indicates the most severe, chronic stage of 
Substance Use Disorder (synonymous with “severe 
Substance Use Disorder”)

It is a primary, chronic disease of the brain reward, 
motivation, memory and related circuitry. 

Like other chronic diseases, addiction often involves cycles 
of relapse and remission. Without treatment, addiction is 
progressive and can result in disability or premature death.

Volkow ND et al. N Engl J Med. 2016



National Priority

“…the only way we 
reduce demand is if 
we're providing 
treatment and thinking 
about this as public 
health problem…” 

March 26, 2016



Some Important Organizations (Acronyms)

• NIDA (National Institute on Drug Abuse) 
– part of NIH supports and conducts biomedical and 

behavioral research on the causes, consequences, 
treatment, and prevention research on drug abuse and 
addiction

• NIAAA (National Institute on Alcohol Abuse 
and Alcoholism) 
– part of NIH, supports and conducts biomedical and 

behavioral research on the causes, consequences, 
treatment, and prevention of alcoholism and alcohol-
related problems 



Some Important Organizations (Acronyms)

• SAMHSA (Substance Abuse and Mental Health 
Services Administration) 

– a branch of the U.S. Department of Health and 
Human Services charged with improving the quality 
and availability of prevention, treatment, and 
rehabilitative services for substance abuse and 
mental illnesses

• ONDCP (Office of National Drug Control Policy) 
– a former cabinet-level component of the Executive 

Office of the President, was established in 1989 with 
the goal to establish policies, priorities, and 
objectives to eradicate illicit drug use, 
manufacturing, and trafficking, drug-related crime 
and violence, and drug-related health consequences

http://www.google.com/url?sa=i&rct=j&q=&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwi53Yj3u6nMAhUIcz4KHdkUCG4QjRwIBw&url=https%3A%2F%2Fwww.whitehouse.gov%2Fondcp%2Fbotticelli-bio&psig=AFQjCNGMyPjGlsKdIv2L5C1clUINJO8asA&ust=1461662678098092
http://www.google.com/url?sa=i&rct=j&q=&source=imgres&cd=&cad=rja&uact=8&ved=0ahUKEwi53Yj3u6nMAhUIcz4KHdkUCG4QjRwIBw&url=https%3A%2F%2Fwww.whitehouse.gov%2Fondcp%2Fbotticelli-bio&psig=AFQjCNGMyPjGlsKdIv2L5C1clUINJO8asA&ust=1461662678098092


Trends: Sources of Data

• National Survey on Drug Use and Health (NSDUH) 
– annual since 1971 SAMHSA survey on use of illicit drugs, alcohol, and 

tobacco in the US civilian, noninstitutionalized population aged >12 
years. Questionnaires to a representative sample of the population 
through face-to-face interviews at their place of residence obtained 
from approximately 67,500 individuals. 

• Monitoring the Future (MTF)
– annual since 1975 NIDA funded survey of 8th, 10th, and 12th graders 

measuring drug, alcohol, and cigarette use by the University of 
Michigan. The 2015 MTF survey involved about 44,900 8th-10th-, and 
12th-grade students in 382 secondary schools



Past Year Substance Use Disorder: 2014

NSDUH 2015



Past Year Substance Use Disorder: 2014

NSDUH 2015



Past Month Illicit Drug Use: 2014

NSDUH 2015



Trends in Annual Prevalence of Illicit Drug 
Use by Teens

Illicit Drug Use
Illicit Drug Use 

excluding Marijuana

University of Michigan, 2015 Monitoring the Future Study



12th Graders’ Past Year Marijuana Use vs. 
Perceived Risk of Occasional Marijuana Use
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Alcohol and Marijuana Availability to Teens

Alcohol Marijuana

University of Michigan, 2015 Monitoring the Future Study



Past Month Cigarette Use among Youth 
Aged 12-17

NSDUH 2014



Past Year Nonmedical Use of Pain Relievers 
Among Adolescents (2002–2014)

NSDUH 2002–2014 
MTF 2002–2014



Prescription Drug Availability to Teens

Prescription Opioids Prescription Benzodiazepines

University of Michigan, 2015 Monitoring the Future Study



Where Prescription Opioids Used Non-
Medically Were Obtained

NSDUH 2012 and 2013



Shifting Pattern of Heroin vs. Prescription Opioid

Percentage of Heroin-Addicted Treatment Admissions 
that Used Heroin or Prescription Opioid as First Opioid

Cicero et al. JAMA Psychiatry. 2014

• 1960s: >80% 
started with 
heroin

• 2000s:  75% 
started with 
prescription 
opioids

• 2010-2013:  
Increasing 
initiation with 
heroin



Opioids killed > 28,000 people in 2014                                 
~50% opioid overdose deaths involve a prescription opioid

Opioid Overdose Deaths



Drug Overdose Death Rates More Than 
Tripled Since 1990

• NCHS Data Brief, December, 2011, Updated with 2009 and 2010 mortality data0
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Prescription Opioids: 
Primary Driver of Overdose Deaths

Jones, et al. JAMA 2013 

CDC/NCHS NVSS MCOD 2010



Opioid Overdose Trends

CDC/NCHS National Vital Statistics System NCHS Data Brief, No. 190, March 2015 
Dart RC et al. N Engl J Med. 2015
Larochelle et al. JAMA Intern Med. 2015



Illegally-made fentanyl use is on the rise

• OD deaths involving illegally 
made, non-pharmaceutical 
fentanyl, increased by 80% 
from 2013 to 2014

• ~ 5,500 people died from 
fentanyl OD in 2014

• National Forensic Laboratory 
Information System (NFLIS), 
confiscations, or seizures, of 
fentanyl increased by nearly 
7x from 2012 to 2014

DEA 9/2015



Mertens JR et al, Arch Intern Med  2003

Why focus on drug use in medical settings?



Substance Use Complicates other 
Chronic Diseases

C. Boyd, et al, Center for Health Care Strategies, Inc. 2010 



Why do people take drugs?

To feel good

To have novel:
Feelings

Sensations
Experiences

AND 
To share them

To feel better

To lessen:
Anxiety 
Worries
Fears
Depression 
Hopelessness
Withdrawal

Drawings courtesy of Vivian Felsen



Campaign by Partnership for a Drug-Free America 
launched in 1987



Your Brain on Drugs

Breiter & Rosen, Ann N Y Acad Sci  1999



Why do some 
people become 
addicted while 
others do not?

What have we 
learned about 
vulnerability?



Addiction Prevalence Varies by Substance

Anthony JC et al., Exp Clin Psychopharm 1994

Estimated Prevalence of Dependence Among Users 



Development of Addiction
Involve Multiple Factors

Addiction

DRUG/ALCOHOL USE

Brain Mechanisms

Biology
Genes/Development

Environment



Heritability

Trait Heritability

Type II DM 0.31

Type I DM 0.72

Hypertension 0.3 - 0.53

Peanut allergy 0.84

Cataract (age-related) 0.55

Alcoholism 0.66

Nicotine 0.5 – 0.67

Cocaine and stimulants 0.4 – 0.88

Heroin and opiates 0.59

Marijuana 0.3 – 0.810

1Poulsen et al., Diabetologia 1999

2Kyvik et al., BMJ 1995
3Corvol & Jeunemaitre, Endocrine Rev 1997

4Sicherer et al., J Allergy Clin Immunol 2000

5Hammond et al., N Engl J Med 2000

6Goate & Edenberg, Curr Opin Genet Dev.1998

7Sabol et al., Health Psych. 1999

8-10Tsuang et al. 1996; Am J Med Genet. 1996



• FAAH - associated with drug dependence

• OPRM1 - associated with opiates and alcoholism

• CYP2A6, CYP2B6 - associated with smoking and smoking cessation

• ALDH2- associated with protection against alcoholism

• DBH (Dopamine beta-hydroxylase) – cocaine-induced paranoia

• DRD2, DRD4 (Dopamine receptors) - reward, craving

• NrCAM, neurexins (Cell adhesions genes) - assoc with drug abuse and 
addiction

• Prodynorphin gene - associated with protection against cocaine dependence

• Nicotinic alpha 7 promoter – assoc. with decreased expression of its message 
in different brains regions and with sensory gating defects in schizophrenics

• Alpha 5 and beta 3 (nicotinic receptors) – assoc. with nicotine dependence 

• 5HT1B (serotonin receptor) - associated with conduct disorder and alcoholism

Susceptibility to Addiction Results from 
Interaction of Many Genes



2.5

0

unpleasant response

pleasant response

DA Receptor Levels and Response to MP 

• Striatal DA D2 receptors levels 
predicted reinforcing responses 
to psychostimulant 
methylphenidate (MP) in 
nondrug-abusing subjects (n=7)

• Subjects with low receptor levels 
found MP pleasant while those 
with high levels found MP 
unpleasant

• Striatal DA D2 receptors 
modulate reinforcing responses 
to stimulants in humans and may 
underlie predisposition for drug 
self-administration

Volkow ND et al. Synapse. 2002



Genetic Variability and Effects of Drugs

• Longitudinal birth cohort 
n=1,037 followed from 3y 
to adulthood

• Functional polymorphism in 
catechol-O-
methyltransferase (COMT) 
gene

• COMT valine allele more 
likely to develop psychotic 
symptoms and 
schizophreniform disorder 
if used cannabis

Caspi A et al. Biol Psych 2005



Genetics

Environment

Gene 
Environment

Interaction



What Environmental
Factors Contribute to Addiction? 

Drug availability

Peers who use drugs

Family Problems

Early physical or sexual abuse

Stress in general
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Morgan, D. et al. Nature 
Neuroscience, 2002.
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National Epidemiologic Survey on Alcohol and Related Conditions, 2003

Age

Age at tobacco, at alcohol and at cannabis dependence, as per DSM IV
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Sequence of Gray Matter Maturation

Gogtay N et al. Proc Natl Acad Sci 2004



Construction Ahead

Motivation

Emotion

Judgment

Cerebellum

Amygdala

Nucleus 
Accumbens

Maturation starts at the back of the 
brain ...and moves to the front

Prefrontal Cortex

Physical 
coordination, 
sensory 
processing 

Notice:  Judgment is last to develop!



The Adolescent Brain

• Brain develops till mid/late 20s!

• Pre-frontal cortex last to develop

• Exposure to drugs during adolescence could have 
profound effects on brain development & plasticity

• Age of drug use onset is predictor of later life drug 
problems

• 15% of those who start drinking by age 14 develop 
problems as adults (vs 2% who wait till age 21)



Nurse Home Visiting Program (prenatal-age 2)
n=743

Kitzman HJ et al. Arch Pediatr Adoles Med 2010

Percent of Children Who Used Tobacco, 
Alcohol, or Marijuana (Last 30 Days)

Child Age 12
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OFC
SCC

Motivation
Drive

Hipp

Amyg
Memory
Learning

Neuronal Circuits Involved In Substance 
Use and Addiction

NAcc

VP

Reward

PFC

ACG

Executive Function
Inhibitory Control



NAcc VP

Reward

1. Reward Circuit  

Drugs of Abuse Engage
Systems in the 
Motivation Pathways
of the Brain



The Reward Pathway



The Reward Pathway



Di Chiara et al., Neuroscience, 1999
Fiorino and Phillips, J. Neuroscience, 1997

Natural Rewards Elevate Dopamine Levels
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Repeated Drug Use Changes the Brain 
Weakens the Brain Dopamine System   
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Volkow et al., Neuro Learn Mem 2002

Dopamine Receptors Lower in Addiction

Control Addicted 

Cocaine

Heroin

Alcohol
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Hipp

Amyg MEMORY/
LEARNING 

2.  Memory circuit 

“People, places and things…”



Amygdala

Nature Video               Cocaine Video

Anterior Cingulate
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Childress, et al., AJP, 1999

Conditioned
Association



Cocaine Film

Cocaine Craving:
Population (Cocaine Users, Controls) x Film (cocaine )

Garavan et al A .J.  Psych 2000
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Cocaine Craving:
Population (Cocaine Users, Controls) x Film (cocaine, erotic)

Garavan et al A .J.  Psych 2000
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Even Unconscious Cues Can Elicit Brain 
Responses

Brain Regions 
Activated by 33 
millisecond 
Cocaine Cues
(too fast for 
conscious 
recognition)

Childress, et al., PLoS ONE 2008



Volkow ND et al., J Neuroscience, 2003

Glucose Metabolism Was Greatly Increased
By the Expectation of the Drug  
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Memories Appear to be a 
Critical Part of Addiction

“People, places and things…”



3. Motivation & Executive
Control Circuits ACG

OFC
SCC

Inhibitory
Control

Executive
Function

PFC

Motivation
Drive

Dopamine is also associated 
with motivation and executive 
function via regulation of 
frontal activity.



ACG

OFC
SCC

Hipp

NAcc
VP

Amyg

Reward

Inhibitory
Control

Memory/
Learning

Executive 
Function

PFC

…becomes severely disrupted in 

ADDICTION

Motivation/
Drive

Fine balance in connections that normally exists 
between reward, motivation/drive, 
learning/memory and inhibitory control…



Volkow ND et al. N Engl J Med. 2016

• Desensitized reward 

circuits → dampened 
pleasure

• Conditioned responses 

& stress reactivity →
cravings and negative 
emotions

• Weakened executive 
function decision 
making, inhibitory 
control & self 

regulation → relapse



Prescription Drug Abuse Prevention

R Spoth et al. Am J Public Health 2013

Three studies 
suggest the 
impact of 
universal 
prevention on 
prescription 
drug abuse.  
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Behavioral Treatments

Addicted Brain

Drive

Control

Saliency   

Memory

GO Strengthen prefrontal-
striatal communication

Executive function/
Inhibitory control

Interfere with 
conditioned memories

Teach new memories

Counteract stress 
responses that lead to 
relapse

Interfere with 
drug’s reinforcing 
effects

STOPDrive   

Control 

Memory 

Non-Addicted 
Brain

Saliency

Contingency 
Management 

Cognitive Therapy

Biofeedback
Desensitization

Relaxation
Behavioral therapies

Motivation Therapies

Behavioral Therapies



Vaccines for Addiction

Shen X et al. Clin Pharmacol Ther. 2012



Addiction Treatment Core Components and 
Comprehensive Services

Medical
Mental 
Health

Vocational

Educational

LegalAIDS / 
HIV Risks

Financial

Housing & 
Transportation

Child 
Care

Family

Continuing 
Care

Case 
Management

Urine 
Monitoring

Self-Help
(AA/NA)

Pharmaco-
therapy

Group/Individual 
Counseling

Abstinence
BasedIntake 

Assessment

Treatment 
Plans

Core
Treatment

Etheridge, Hubbard, Anderson, Craddock, & Flynn, 1997 (PAB)



Receipt of SUD Services Lags Behind other 
Chronic Disorders

Any Mental 
Illness

45.9 million 

Substance 
Use Disorder

23.1 million 

Diabetes

25.8 million 

Heart Disease

81.1 million 

Hypertension

74.5 million 

39.2 %  receiving 
treatment

11.2 %  receiving 
treatment

84 %  receiving 
treatment

74.6 %  receiving 
screenings

70.4 %  receiving 
treatment



NSDUH 2014

Perception of Treatment Need Among 
Adults with Alcohol Use Disorders (2014)



Perception of Treatment Need Among 
Adults with Drug Use Disorders (2014)

NSDUH 2014



Evaluating Hypertension Treatment

McLellan AT et al. JAMA 2000 

It 
Works!



Evaluating Addiction Treatment

McLellan AT et al. JAMA 2000 

It 
Doesn’t 
Work!?



Longitudinal Trends in Recovery
(Pathways N=1326)

It takes a year of 
abstinence before 
<50% relapse

Dennis ML et al. Eval. Rev. 2007 

After 5 years – if you are sober, 
you probably will stay that way.



Methadone Maintenance
Improved Brain Neurochemistry

Cerebral Phospholipid Metabolites
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Medical Treatment May Reduce Deaths

R Schwartz et al. Am J Public Health 2013



ED–Initiated Buprenorphine/Naloxone Treatment 
for Opioid Dependence

D’Onofrio G, et al.  JAMA. 2015

• RCT n=329 opioid-dependent patients treated in an 
urban teaching hospital ED

• 104→referral

• 111 →brief intervention and referral

• 114 →buprenorphine treatment

• Buprenorphine treatment increased engagement in 
outpatient addiction treatment services, reduced self-
reported illicit opioid use, decreased inpatient 
addiction treatment services



Extended-Release Naltrexone to Prevent
Opioid Relapse in Criminal Justice Offenders

Lee JD et al. N Engl J Med 2016



Buprenorphine Treatment for Hospitalized, 
Opioid-Dependent Patients

Liebschutz JM et al. JAMA Intern Med. 2014



Addiction is Like Many Other 
Diseases

• Addiction is preventable

• Addiction is treatable

• Recovery is possible



The Language We Use…



New Legislation…

Requires medical insurance plans to provide same coverage for SUD 
and other mental illnesses that is provided for other illnesses



If you are interested in learning more…

• ASAM (American Society of Addiction Medicine) 
– founded in 1954, a professional society representing 

over 3,700 physicians in the field of addiction medicine 
dedicated to increasing access and improving the 
quality of addiction treatment, educating physicians 
and the public and promoting the appropriate role of 
physicians in the care of patients with addiction. 

• AMERSA (Association for Medical Education and 
Research in Substance Abuse ) 

– founded in 1976, a professional organization whose 
mission is to improve health and well-being through 
interdisciplinary leadership in substance use education, 
research, clinical care and policy. ~300 members



If you are interested in a career…

March 14, 2016


