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Addiction is a Brain 
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• Has long been associated with impulse 
control

• Abnormalities are associated with greater 
risk of substance use disorder.

• Dysfunction may result in

– Preferential motivational response to 
the pro-dopamine effects of drugs.

– An unchecked progression of the 
neuroadaptive effects of drugs leading 
to compulsive drug seeking.
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• “The adolescent brain is a critical period of 
vulnerability for disruption of brain regions 
important for individual development.”

– Critical periods = windows during 
development when nature and nurture 
interact to establish functional 
characteristics.

• “Environmental alterations in gene 
transcription are unique during adolescence 
and likely impact the active remodeling of 
synaptic connections.”
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• First use to “feel 

good.”

• Some continue to 
compulsively use 
because of the 
reinforcing effects 
(e.g., to FEEL 
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• Changes occur in 
the “reward system” 
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experiences associated with rewards.

• Rewards are “stored” by means of 
neuroplastic changes in the nucleus 
accumbens.

• This can be driven by repeated drug-
provoked dopamine release.

• These processes may underlie behavioral 
sensitization.

– Reward becomes stronger as it is 
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debilitated compared to controls in 

working memory and verbal list learning.
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• Drug taking invariably begins with social 
drug-taking and acute reinforcement and 
often, but not exclusively, then moves in a 
pattern of use from escalating compulsive 
use to dependence, withdrawal, and 
protracted abstinence.

• During withdrawal and protracted 
abstinence, relapse to compulsive use is 
likely to occur with a repeat of the cycle.
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Natural History of Primary 
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Natural History of Primary 
Alcoholism

Years

Age at first drink 12-14

Age at first intoxication 14-18

Age at first minor problem 18-25

Usual age of onset 23-33

Usual age of treatment entry 40

Usual age of death* 55-60

* Leading cause: Heart or liver disease, Cancer, Accidents, Suicide

Age of Onset and RiskAge of Onset and Risk

• Alcohol use begins:
• 11-12 -> 13.5% abuse, 

15.9% dependence
• 19-20 -> 2% abuse, 1%

dependence

• Alcohol use before 15 
compared to beginning 
after 21, “4” times more 
likely to be alcoholic.
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• Earlier drinking more likely to result in 

alcohol dependence independent of family 
history.

• Exposure of alcohol may indeed cause 
alterations in brain chemistry…. There are 
studies indicating heavy drinking during 
adolescence causes memory and 
neuropsychological changes. 

• Alternative explanation that early use may 
be a marker for high novelty seeking 
behavior which is associated with the risk 
for alcohol dependence.
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• Most adult smokers began smoking before 
age 18 in the US.

• 40% of adult alcoholics had symptoms of 
alcoholism before the age of 19.

• 16 is the median age of initiation of drug 
use in adults with SUD.

• Adolescents show higher rates of tobacco 
dependence with fewer cigarettes smoked 
per day than adult smokers.
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• Adolescents exhibit higher rates of 
experimental use and SUD than adults.

• SUD in adults most commonly have onset 
in adolescence.

• The earlier the onset of substance use, the 
greater the predicted severity and 
morbidity.

• Adolescents have heightened biological 
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Socio-cultural

Environmental
Psychological

Influences susceptibility 
to drug usage

The processes that initiate 
and maintain drug and 
alcohol addiction are 
regulated by interactions 
among nerve cells in the 
brain.

Biological

Co-Occurring DisordersCo-Occurring Disorders
• Seldom does any 

patient with a SUD 
develop it without 
some significant 
precursors in their 
developmental history.

• Psychiatric comorbidity 
may increase the risk 
or speed of transition 
from substance use to 
SUD (ASAM text 2014).
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• Comorbidity of adolescent substance use 

disorder and other psychiatric disorders is 
common.
– Young adults with a history of an 

anxiety or depressive disorder are 
shown to have twice the risk for later 
substance abuse.

– Individuals with onset of substance use 
disorders during adolescence are 3 
times more likely to be depressed, 4 
times more likely to attempt suicide 
than later onset.
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• Two thirds of adults in SUD treatment 
report child abuse and/or neglect. 

• Survey of adolescents in SUD treatment 
>70% had a history of trauma exposure. 

• The most common co-occurring disorders 
in patients with SUD include mood 
disorders, various anxiety disorders, 
eating disorders, and personality 
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“Addiction is a primary, chronic disease of 
brain reward, motivation, memory and related 
circuitry. Dysfunction in these circuits leads 
to characteristic biological, psychological, 
social and spiritual manifestations. This is 
reflected in an individual pathologically
pursuing reward and/or relief by substance 
use and other behaviors.”
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Medicine April, 2011

Definition of Addiction: 
American Society of Addiction 

Medicine April, 2011
“Addiction is characterized by the inability to 

consistently abstain, impairment in 
behavioral control, craving, diminished 
recognition of significant problems with one’s 
behaviors and interpersonal relationships 
and a dysfunctional emotional response. Like 
other chronic diseases, addiction often 
involves cycles of relapse and remission. 
Without treatment or engagement in recovery 
activities, addiction is progressive and can 
result in disability or premature death.”

“Addiction is characterized by the inability to 
consistently abstain, impairment in 
behavioral control, craving, diminished 
recognition of significant problems with one’s 
behaviors and interpersonal relationships 
and a dysfunctional emotional response. Like 
other chronic diseases, addiction often 
involves cycles of relapse and remission. 
Without treatment or engagement in recovery 
activities, addiction is progressive and can 
result in disability or premature death.”

DSM-V Criteria for Alcohol 
and Substance Use 

Disorders

DSM-V Criteria for Alcohol 
and Substance Use 

Disorders
1. Use in larger amounts/longer periods than

intended
2. Unsuccessful efforts to cut down 
3. Excessive time spent taking drug or

alcohol
4. Failure to fulfill major obligations
5. Continued use despite knowledge of

problems     

1. Use in larger amounts/longer periods than
intended

2. Unsuccessful efforts to cut down 
3. Excessive time spent taking drug or

alcohol
4. Failure to fulfill major obligations
5. Continued use despite knowledge of

problems     
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DSM-V Criteria for Alcohol 
and Substance Use 

Disorders

DSM-V Criteria for Alcohol 
and Substance Use 

Disorders
6. Important activities given up
7. Recurrent use in physically hazardous

situations
8. Continued use despite social or

interpersonal problems
9. Tolerance

10. Withdrawal
11. Craving

6. Important activities given up
7. Recurrent use in physically hazardous

situations
8. Continued use despite social or

interpersonal problems
9. Tolerance

10. Withdrawal
11. Craving

DSM-V Addiction Severity 
Levels 

DSM-V Addiction Severity 
Levels 

• Mild: 2-3 criteria

• Moderate: 4-5 criteria

• Severe: 6 or more 

• Mild: 2-3 criteria

• Moderate: 4-5 criteria

• Severe: 6 or more 

Emerging PatternsEmerging Patterns Categories of Drugs of 
Addiction

Categories of Drugs of 
Addiction

• Alcohol

• Cannabis

• Cocaine

• Opioids

• Sedatives

• Alcohol

• Cannabis

• Cocaine

• Opioids

• Sedatives

• Hypnotics

• Stimulants

• Hallucinogens

• Inhalants

• Nicotine

• Hypnotics

• Stimulants

• Hallucinogens

• Inhalants

• Nicotine

“Street Drugs 2019”“Street Drugs 2019”
• Absinthe
• Alcohol
• Bath Salts
• Caffeine
• Cannabis
• Cocaine
• DXM
• DMT
• GHB
• Heroin
• Inhalants
• Ketamine

• Absinthe
• Alcohol
• Bath Salts
• Caffeine
• Cannabis
• Cocaine
• DXM
• DMT
• GHB
• Heroin
• Inhalants
• Ketamine

• LSD
• MDMA
• Mescaline
• Methamphetamine
• Mushrooms
• Kratom
• Opiates
• Peyote
• Salvia
• Spice
• Tobacco
• Tianna

• LSD
• MDMA
• Mescaline
• Methamphetamine
• Mushrooms
• Kratom
• Opiates
• Peyote
• Salvia
• Spice
• Tobacco
• Tianna

Prescription Controlled 
Drugs

Prescription Controlled 
Drugs

• Sedatives

• Opioids

• Hypnotics

• Stimulants

• Sedatives

• Opioids

• Hypnotics

• Stimulants

• Approximately 25% of teens report using 
psychoactive medication without medical 
supervision.         

• Approximately 25% of teens report using 
psychoactive medication without medical 
supervision.         
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Source of Obtaining 
Prescription Drugs
Source of Obtaining 
Prescription Drugs

74% of students obtained stimulants 
for free; (range $1-10/pill)

83% of students obtained tranquilizers 
for free; (range $2-8/pill)

84% of students obtained analgesics 
for free; (range $1-20/p

Diagnosis of AddictionDiagnosis of Addiction

• “Most of us have been unwilling to admit that we 

were real alcoholics.  No person likes to think he 

is bodily and mentally different from his fellows. 

Therefore, it is not surprising that our drinking 

careers have been characterized by countless 

vain attempts to prove we could drink like other 

people. The idea that somehow, someday he will 

control and enjoy his drinking is the great 

obsession of every abnormal drinker. The 

persistence of this allusion is astonishing. Many 

pursue it into the gates of insanity or death.” 

• “Most of us have been unwilling to admit that we 

were real alcoholics.  No person likes to think he 

is bodily and mentally different from his fellows. 

Therefore, it is not surprising that our drinking 

careers have been characterized by countless 

vain attempts to prove we could drink like other 

people. The idea that somehow, someday he will 

control and enjoy his drinking is the great 

obsession of every abnormal drinker. The 

persistence of this allusion is astonishing. Many 

pursue it into the gates of insanity or death.” 

Diagnosis of AddictionDiagnosis of Addiction

• “If when you honestly want to, 
• (1) you find you can not quit entirely, or 
• (2) if when drinking, you have little

control over the amount you take, 
• you are probably alcoholic.”

Big Book of Alcoholics Anonymous
Third Edition Page 44

• “If when you honestly want to, 
• (1) you find you can not quit entirely, or 
• (2) if when drinking, you have little

control over the amount you take, 
• you are probably alcoholic.”

Big Book of Alcoholics Anonymous
Third Edition Page 44

Assessment BasicsAssessment Basics

• Establish ground rules, especially 
regarding confidentiality (“your secrets 
keep you sick”).

• Interview patients, parents together and 
separately- need collateral history.

• Establish ground rules, especially 
regarding confidentiality (“your secrets 
keep you sick”).

• Interview patients, parents together and 
separately- need collateral history.

Assessment BasicsAssessment Basics

• Assessment must include questions 
about:

- Relationships with parents and peers
- Spirituality including belief in a “Higher 

Power” 
- Presence of family and personal 

secrets
- Use of drugs/alcohol by other family 

members

• Assessment must include questions 
about:

- Relationships with parents and peers
- Spirituality including belief in a “Higher 

Power” 
- Presence of family and personal 

secrets
- Use of drugs/alcohol by other family 

members

Assessment and TreatmentAssessment and Treatment

Factors unique to adolescents that must be 

addressed:

• Entrenched denial

• Accelerated progression of disease

• Prevalence of dual diagnosis

Factors unique to adolescents that must be 

addressed:

• Entrenched denial

• Accelerated progression of disease

• Prevalence of dual diagnosis
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Assessment and TreatmentAssessment and Treatment

• Habilitation versus rehabilitation

• Need to provide comprehensive, 

individualized, adaptable and 

multidisciplinary continuums of care that 

include inpatient/outpatient treatment and 

ongoing care.

• Habilitation versus rehabilitation

• Need to provide comprehensive, 

individualized, adaptable and 

multidisciplinary continuums of care that 

include inpatient/outpatient treatment and 

ongoing care.

Agents of TreatmentAgents of Treatment
• Withdrawal 

management
• Group therapy
• Educational 

lectures
• Individual 

therapy
• Spiritual 

component
• Family therapy
• Network therapy

• Withdrawal 
management

• Group therapy
• Educational 

lectures
• Individual 

therapy
• Spiritual 

component
• Family therapy
• Network therapy

• Recreation & 
exercise therapy

• Attendance at self 
help groups (AA, 
NA)

• Nutritional 
management

• Medical 
management

• Psychiatric 
management

• Recreation & 
exercise therapy

• Attendance at self 
help groups (AA, 
NA)

• Nutritional 
management

• Medical 
management

• Psychiatric 
management

Agents of TreatmentAgents of Treatment Treat Both… Treat Both… 

• When treating other 
mental health 
disorder avoid 
mood altering 
drugs.

• When treating other 
mental health 
disorder avoid 
mood altering 
drugs.

• Remember all drugs of 
abuse work through 
same pleasure area of 
the brain and may 
reactivate addiction. 

• Remember all drugs of 
abuse work through 
same pleasure area of 
the brain and may 
reactivate addiction. 

Following is a list of all 
drugs which are predictably 
effective for the treatment of 

addiction:

Following is a list of all 
drugs which are predictably 
effective for the treatment of 

addiction:

Any questions?

Medically Assisted 
Treatment (MAT)

Medically Assisted 
Treatment (MAT)

• Methadone
• Buprenorphine
• Naltrexone
• Naloxone
• Disulfiram
• Nicotine 
• Varenicline

• Methadone
• Buprenorphine
• Naltrexone
• Naloxone
• Disulfiram
• Nicotine 
• Varenicline
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Treatment OutcomeTreatment Outcome
• In general, adolescent substance use 

treatment decreases substance use.

• Better outcome is associated with parental 

involvement, attendance at aftercare and 

treatment completion.

• Abstinence has been associated with 

improvement in multiple domains.

• Relapse rates for adolescents greater than 

adults. 

• In general, adolescent substance use 

treatment decreases substance use.

• Better outcome is associated with parental 

involvement, attendance at aftercare and 

treatment completion.

• Abstinence has been associated with 

improvement in multiple domains.

• Relapse rates for adolescents greater than 

adults. 

Where are we now?Where are we now?

• By the time of the 8th grade, 1/3rd have 
used illicit drugs (including inhalants).

• 50% of high school seniors have tried an 
illicit drug.

• 27% of those who have used an illicit drug 
have used a drug other than THC.

• REMEMBER, in 1962 only 2% of 
population had ever used an illicit drug!!!

• By the time of the 8th grade, 1/3rd have 
used illicit drugs (including inhalants).

• 50% of high school seniors have tried an 
illicit drug.

• 27% of those who have used an illicit drug 
have used a drug other than THC.

• REMEMBER, in 1962 only 2% of 
population had ever used an illicit drug!!!

How Much Are We Missing?How Much Are We Missing?
National Center on Addiction and 

Substance Abuse
• 40% of pediatricians failed to diagnose 

illegal drug use even with classic 
presentation.

• 40% of substance using patients report 
that the primary care physician failed to 
diagnose addiction.

• Time constraints, patient dishonesty 
about use and poor reimbursement cited 
as greatest barriers to diagnosis.

• “Skepticemia” about success of 
treatment.

National Center on Addiction and 
Substance Abuse

• 40% of pediatricians failed to diagnose 
illegal drug use even with classic 
presentation.

• 40% of substance using patients report 
that the primary care physician failed to 
diagnose addiction.

• Time constraints, patient dishonesty 
about use and poor reimbursement cited 
as greatest barriers to diagnosis.

• “Skepticemia” about success of 
treatment.

Practice ImplicationsPractice Implications

• Ask

• Urine drug testing at all well child exams.

• Urine drug testing for all initial psychiatric 
evaluations.

• Random urine drug screens as indicated.

• Ask

• Urine drug testing at all well child exams.

• Urine drug testing for all initial psychiatric 
evaluations.

• Random urine drug screens as indicated.

Testing for Alcohol and 
Drugs

Testing for Alcohol and 
Drugs

• Random

• Urine, hair and blood

• Observed urine samples

• Point of service

• Reference laboratory

• Random

• Urine, hair and blood

• Observed urine samples

• Point of service

• Reference laboratory

ImplicationsImplications
• Prevention

– Primary
• Prevent initiation

– Secondary
• Limit progression

– Tertiary 
• Treatment at some level

• Medical education
• Residency training 

– All specialties
• Continuing education (CME)

• Prevention
– Primary

• Prevent initiation
– Secondary

• Limit progression
– Tertiary 

• Treatment at some level
• Medical education
• Residency training 

– All specialties
• Continuing education (CME)
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Monitoring The Future 
Study

Monitoring The Future 
Study

• Measures drug use in high school seniors 

since 1975.

• Included 8th and 10th graders since 1991.

• Funded by National Institute of Drug 

Abuse.

• Conducted by University of Michigan 

Institute for Social Research.

• Measures drug use in high school seniors 

since 1975.

• Included 8th and 10th graders since 1991.

• Funded by National Institute of Drug 

Abuse.

• Conducted by University of Michigan 

Institute for Social Research.

Substance Use Disorders
United States 2018

Substance Use Disorders
United States 2018

• 21.5 million people aged 12 or older had a 

substance use disorder.

• 17.0 million people with an alcohol use 

disorder.

• 7.1 million with an illicit drug use disorder.

• 2.6 million who had both an alcohol use 

and an illicit drug use disorder.

• 21.5 million people aged 12 or older had a 

substance use disorder.

• 17.0 million people with an alcohol use 

disorder.

• 7.1 million with an illicit drug use disorder.

• 2.6 million who had both an alcohol use 

and an illicit drug use disorder.

Substance Use Disorders
United States 2018

Substance Use Disorders
United States 2018

• The percentage of people aged 12 or older 

in 2018 who had a SUD (8.1 percent).

• An estimated 1.3 million adolescents aged 

12 to 17 had SUD’s in 2018, which 

represents 5.0 percent of adolescents or 

about 1 in 20 adolescents. 

• The percentage of people aged 12 or older 

in 2018 who had a SUD (8.1 percent).

• An estimated 1.3 million adolescents aged 

12 to 17 had SUD’s in 2018, which 

represents 5.0 percent of adolescents or 

about 1 in 20 adolescents. 

Opioid UseOpioid Use

• In 2018, an estimated 467,000 adolescents 

aged 12 to 17 were current nonmedical 

users of opioid analgesics, which 

corresponds to 1.9 percent of 

adolescents, 168,000 having an addiction 

to prescription opioids.

• An estimated 28,000 adolescents had 

used heroin in the last year, 18,000 had a 

heroin use disorder. 

• In 2018, an estimated 467,000 adolescents 

aged 12 to 17 were current nonmedical 

users of opioid analgesics, which 

corresponds to 1.9 percent of 

adolescents, 168,000 having an addiction 

to prescription opioids.

• An estimated 28,000 adolescents had 

used heroin in the last year, 18,000 had a 

heroin use disorder. 
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Opioid Analgesics  Opioid Analgesics  
• Most adolescents who misuse 

prescription pain relievers are given them 

for free by a friend or relative.

• The prescribing rates for prescription 

opioids among adolescents and young 

adults nearly doubled from 1994 to the 

present.

• People often share their unused opioid

analgesics. 

• Most adolescents who misuse 

prescription pain relievers are given them 

for free by a friend or relative.

• The prescribing rates for prescription 

opioids among adolescents and young 

adults nearly doubled from 1994 to the 

present.

• People often share their unused opioid

analgesics. 

FDA APPROVES OXYCONTIN 
USE FOR CHILDREN AS 

YOUNG AS 11
BY JESSICA FIRGER of 
Newsweek ON 8/17/15 

FDA APPROVES OXYCONTIN 
USE FOR CHILDREN AS 

YOUNG AS 11
BY JESSICA FIRGER of 
Newsweek ON 8/17/15 

The FDA says OxyContin is safe for children as young as 11.      
NATIONAL INSTITUTES OF HEALTH

Cannabis sativa- MarijuanaCannabis sativa- Marijuana
Marijuana = mixture of leaves, stems, tops

THC = 1- 20-30%
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MarijuanaMarijuana
• The average marijuana cigarette (‘joint’) 

contains 2.5-5.0 mg THC; about 50% is 

absorbed.

• 30 years ago marijuana was 1-3% THC by 

weight, as low as 0.5%.

• Now, marijuana is 5-10% THC by weight, 

but as high as 15 %.

• Some strains as high as 30% THC by 

weight and in edibles.  

• The average marijuana cigarette (‘joint’) 

contains 2.5-5.0 mg THC; about 50% is 

absorbed.

• 30 years ago marijuana was 1-3% THC by 

weight, as low as 0.5%.

• Now, marijuana is 5-10% THC by weight, 

but as high as 15 %.

• Some strains as high as 30% THC by 

weight and in edibles.  

Is Marijuana a Gateway 
Drug?

Is Marijuana a Gateway 
Drug?

• 60% of teens who use marijuana before 

age 15 will subsequently use other 

substances and/or alcohol.

• Teens who use marijuana are more likely 

to use substances and/or alcohol than 

teens who abstain.

• 60% of teens who use marijuana before 

age 15 will subsequently use other 

substances and/or alcohol.

• Teens who use marijuana are more likely 

to use substances and/or alcohol than 

teens who abstain.

National Center on Addiction and Substance Abuse at 
Columbia University; October 27, 1997

Marijuana and AdolescentsMarijuana and Adolescents
• Use in early adolescence correlates with 

higher rates of adult addiction.

• ~ 60% of adolescents in drug treatment 
programs have primary diagnosis of 
marijuana use disorder.

• The percentage of middle-school students 
who reported using marijuana increased 
throughout the early 1990s.

• In the past few years, illicit drug use, 
including marijuana, by 8th-, 10th-, and 
12th-graders has leveled off.

• Use in early adolescence correlates with 
higher rates of adult addiction.

• ~ 60% of adolescents in drug treatment 
programs have primary diagnosis of 
marijuana use disorder.

• The percentage of middle-school students 
who reported using marijuana increased 
throughout the early 1990s.

• In the past few years, illicit drug use, 
including marijuana, by 8th-, 10th-, and 
12th-graders has leveled off.

Perceived Risk vs. UsePerceived Risk vs. Use

Psychiatric IssuesPsychiatric Issues

• Naive users smoking high potency 
marijuana are most common to receive ER 
treatment (anxiety/panic, paranoia).

• Marijuana can precipitate anxiety/panic 
and even psychotic disorder in vulnerable 
individuals.

• Naive users smoking high potency 
marijuana are most common to receive ER 
treatment (anxiety/panic, paranoia).

• Marijuana can precipitate anxiety/panic 
and even psychotic disorder in vulnerable 
individuals.

Psychiatric IssuesPsychiatric Issues

• Associated with other affective/mood 
disorders.

– Increases suicide risk

• Estimated attributable risk of cannabis 
use was:

– 13% for psychotic symptoms

– 50% for any disorder requiring 
psychiatric treatment

• Associated with other affective/mood 
disorders.

– Increases suicide risk

• Estimated attributable risk of cannabis 
use was:

– 13% for psychotic symptoms

– 50% for any disorder requiring 
psychiatric treatment
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Marijuana and PsychosisMarijuana and Psychosis

• Heavy marijuana use may lead to earlier 

onset of schizophrenia in some 

adolescents.

– Phenomenon is dose-response related.

– Effect not due to self medication as no 

relationship found between early 

psychotic symptoms and risk of 

cannabis use.

• Heavy marijuana use may lead to earlier 

onset of schizophrenia in some 

adolescents.

– Phenomenon is dose-response related.

– Effect not due to self medication as no 

relationship found between early 

psychotic symptoms and risk of 

cannabis use.

Marijuana and PsychosisMarijuana and Psychosis

• IV 9THC provokes dose-dependant 

positive and negative symptoms in people 

with schizophrenia.

• Marijuana use may account for ~ 10% of 

cases of psychosis in the general 

population.

• IV 9THC provokes dose-dependant 

positive and negative symptoms in people 

with schizophrenia.

• Marijuana use may account for ~ 10% of 

cases of psychosis in the general 

population.

Schizophrenia and 
Marijuana

Schizophrenia and 
Marijuana

• Marijuana is frequently used by persons 

with schizophrenia to self medicate?

• 13% of cases could be avoided without the 

use of marijuana.

• Use of cannabis more than 10 times was 

associated with 2.3 times greater risk of 

having schizophrenia.

• Marijuana is frequently used by persons 

with schizophrenia to self medicate?

• 13% of cases could be avoided without the 

use of marijuana.

• Use of cannabis more than 10 times was 

associated with 2.3 times greater risk of 

having schizophrenia.

Gateway Drug
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