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Teen cannabis abuse has increased

Key Statistics 2450 over 20years, sty inds

OHSU physician-scien

* While cannabis use rates among youth are
relatively flat, cannabis use disorder rates
are rising

» Likely due to increased potency
» Other rates of substance use dropping

« Oregon has 4th highest rates of youth

cannabis use in the country
« Past month 7.76% among ages 12-17

» Use of cannabis moves in lock step with

amount of perceived risk

« Oregon has lowest youth perception of
cannabis use risk in the US

From National Survey on Drug Use and Health; Monitoring the Future Study; Oregon Student Health Survey .



Cannabis Changes the Brain, Especially Young Ones

Long-term effects of marijuana use on the brain
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Cannabis and Psychotic Disorders

Common

Shared Risk \

Cannabis
Use

» Many studies show that cannabis use in
adolescence is related up to an 11x risk of
developing of psychotic disorder

= Question is HOW these variables are related

= Best estimates are that ALL of these
pathways (including causal) have a role in the
association between cannabis and
schizophrenia

—

/ Psychosis
A‘Z

(@)

nabis use ‘

Cumulative incidence of psychotic disorders., %
2

T T T T
125 14 16 18 20
Time since baseline interview in years (age as time scale)

— No 681 1377 2033 4290 1
- Yes <B 8 143 608 1116

Gillespe & Kendler, JAMA Psychiatry, 2020; McDonald et al., 2024



Cannabis and Psychotic Disorders

Figure 2. Risk of Transition to Schizophrenia Spectrum Disorder Within 3 Years Based on Age, Sex,
and Substance Use
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« Large Canadian study of nearly 10 million people

Visual representation of crude
percentage of individuals
transitioning to a diagnosis of
schizophrenia spectrum disorder
within 3 years of different types of
first-presentation emergency
department visits for substance use
and the general population.

» Presenting to ED for substance use (with or without psychosis) associated with higher rates

of conversion to psychotic disorder

« Cannabis had strongest link: Over 200x more likely to covert with substance use psychosis

-@ o | Myran et al., JAMA Psychiatry, 2023




Cessation of Cannabis and Lowering Risk of Psychosis

Case-control study from Europe
and Brazil

Risk of psychosis found to
decline with duration of
abstinence after cessation of
cannabis use

Dens

Risk back to population baseline
after 37 weeks of abstinence

Risk maintained for up to 3 years
for those with heavy use of high
potency products

Bond et al., CJP, 2025



Cannabis and Violence

Association Between the Use of Cannabis and Physical
Violence in Youths: A Meta-Analytical Investigation

Laura Dellazizzo, M.Sc., Stéphane Potvin, Ph.D., Bo Yi Dou, Mélissa Beaudoin, M.Sc., Mimosa Luigi, B.Sc.,
Charles-Edouard Giguére, M.Sc., Alexandre Dumais, M.D., Ph.D
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*Young adults were <30 years old One study (53) estimated the effect for boys and girls separately. Favors A=favors non-perpetration of violence,
favors B ~favors perpetration of viclence.

“this study suggests that cannabis use appears to be a
contributing factor in the perpetration of violence.”



Cognitive Function

Strong evidence of impairment in attention, memory, learning when intoxicated (Volkow et
al., 2016)

2 Meta-analyses show evidence of poorer neuropsychological test performance (executive
function, verbal ability, attention, memory) related to longer term use (Grant et al., 2003;
Schreiner et al., 2012)

» Related to age on onset, frequency, length of abstinence

« BUT restricting studies to those with longer abstinence shows no differences in performance

ATP synthase particles

| Gannabinoids Induce Memory

Intermembrane space

m .+« Loss Through a Decrease in
hbosomeI £ ‘ ) Ro G Energy in Neurons

Study from Nature Nov 2016

Cannabis bind to mitochondria (energy factories) in
hippocampus brain cells (area highly involved in
Inner membrane memory) leading to less activation

\ Outer membrane

Deoxyribonucleic acid (DNA)



Cannabis and IQ

Dunedin study found IQ drop of 8 points
from adolescence to adulthood among
heavy users who started in adolescence

Deficits related to frequency and duration
of use and age of initiation (adolescence)

Recovery after quitting inconsistently

found

Subsequent study did not find evidence

of IQ drop after controlling for other
factors (Jackson et al., 2016)

* Much lower threshold for use

Change in Full-Scale 1Q
(in standard deviation units)
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Cannabis and Motivation

JAMA Psychiatry | Original Investigation

Association of Marijuana Use With Blunted Nucleus
Accumbens Response to Reward Anticipation

Meghan E. Martz, MS; Elisa M. Trucco, PhD; Lora M. Cope, PhD; Jillian E. Hardee, PhD; Jennifer M. Jester, PhD;

Robert A. Zucker, PhD; Mary M. Heitzeg, PhD

Figure 2. Prospective Associations Between Marijuana Use and Nucleus Accumbens (NAcc) Activation During Reward Anticipation

[] Time 1 to time 2 results

NAcc Activation, Age 22 y Residuals
o

Marijuana Use, Age 20 y Residuals

Time 2 to time 3 results

NAcc Activation, Age 24 y Residuals

Marijuana Use, Age 22 y Residuals

A, Past-year marijuana use at age 20 years (time 1) and NAcc activation during
reward anticipation at 22 years (time 2). B, Past-year marijuana use at 22 years
(time 2) and NAcc activation during reward anticipation at 24 years (time 3).

Both partial regression plots controlled for all covariates included in
cross-lagged analyses. Circles indicate data points for each participant;
horizontal line, coefficient line.

Cannabis use related to decreased future activity in major reward

center of the brain

Martz et al., 2016
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Cannabis and Anxiety

Study name Statigtics for each sudy
Odds Lower Upper
ratio  limit limit p-Value
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Lamers et al. 2006 [44] 0B Q1% 203 0388
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MNCS-H 20 [37,55] combined 204 150 278 QUDDO
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RESEARCH ARTICLE Open Access

A positive association between anxiety disorders
and cannabis use or cannabis use disorders in the
general population- a meta-analysis of 31 studies

Karina Karolina Kedzior and Lisa Tabata Laeber

* Overall association between cannabis use and increased anxiety
disorders

* Clinically, often observe initial decrease followed by later increase
» Another meta-analysis did not find significant effect in young adults (Gobi

et al., 2019)



Cannabis and Suicide

 Large meta-analysis that included study of over 23,000 adolescents found that cannabis
use was related to over a tripling of the risk of a future suicide attempt during young
adulthood

 Study found 37% increased risk of developing depression

* “This translates to some 413 326 young adult cases of depression potentially attributable
fo cannabis exposure, considering that the population of young people between 18 and 34
years in the United States.”

Table 3, Toxicology test results among non-natural, non-homicide deaths, Colorado
residents younger than 25 years (population of interest), 2010-2022¢

. Percent (%)
Toxicology result Frequency (n=2,233)
Toxicology test results available 2,223
No substance 713 31.9%
Marijuana present 651 29.2%
Alcohol present 560 25.1%
Opioid present 558 25.0%
Amphetamine present 255 11.4%
Cocaine present 254 11.4%
Benzodiazepines present 185 8.3%
Antidepressant present 180 8.1%
Anticonvulsants present 72 3.2%
Antipsychotic present 51 2.3%
Carbon monoxide present 38 1.7%
0 0 Muscle relaxant present 9 0.4%
Gobi et al., JAMA Psychiatry, 2019 o biburalos prosost 3 il




Future Drug Use

» Most cannabis users do not go on to have drug
problems with opiates, meth, etc.

 However, there is evidence that cannabis use
increases likelihood of using even more dangerous
drugs

 Studies that have attempted to control for
potential confounds and genetic influences
(discordant twin designs) continue to support this
pathway (Lynskey et al., 2003, 2006)

 Evidence of “reverse gateway” with regard to
tobacco smoking (Patton et al., 2005)

* Not specific to cannabis (alcohol too) and may be
partially attributable to shared genetic risk, as in
psychosis.

Offramps can also be
Used as onramps when it
Comes to substances



Nucleus accumbens (NAc)
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Parental THC Exposure Leads to Compulsive ° b ©
Heroin-Seeking and Altered Striatal Synaptic Plasticity in oy~ L N
. ’ ; == g F——B=0 g 10—
the Subsequent Generation .
Henrietta Szutorisz'?2, Jennifer A DiNieri'2, Eric Sweet?, Gabor Egervari'?, Michael Michaelides'?,
Jenna M Carter"?, Yanhua Ren''?, Michael L Miller', Robert D Blitzer'"* and Yasmin L Hurd*"2*
Stimulation

“Dcpamhcnr of Psychiatry, lcahn School of Medicine at Mount Sinai, New York, NY, USA; ZDCDG!’[MCHI of Neuroscience, Icahn School of

Medicine at Mount Sinai, New York, NY, USA; 3De;barrmcnt of Neurology, lcahn School of Medicine at Mount Sinai, New York, NY, USA; Figure 5 Parental THC exposure leads to increased LTD in the dors al striatur of F| offspring with parental germline

4Dcpurtment of Pharmacology and Systems Therapeutics, lcahn School of Medicine at Mount Sinai, New York, NY, USA; Ejamesj Peters
Veterans Medical Center, Bronx, NY, USA

» Exposure of THC to adolescent rats was associated not only with increased opiate
use of the exposed rat but also in their offspring.

* Found to be related to changes in the activation of brain area called the dorsolateral
striatum

» “Evidence garnered in our current study now imply a ‘cross-generational gateway’
state in F1 offspring.”

*

.

D a Ry o =
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Course of Cannabis Use
A composite of many cases

Anxiety/Irritability Over Time

“Now I feel

7
6
5 “I feel even worse”
y “I don’t like bad
how I feel” again”
3
; /\
1 \ “This isn’t
0 helping as

3 better”

v
|

Use

) \ / much”
=YY
Use

—Symptoms =——Functioning

Use \ ™

“I feel terrible and weed
is the only thing that
sorta helps”

Individual baseline

Population average

(Family members
noting major decline in
functioning)
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H OW C a n n a b i s H u rts Yo u t h Annual Frequency of Reported Marijuana Exposures, Colorado 2000-2021

* Direct medical/psychiatric effects from youth use
* Indirect effects (car crashes)

» Parental use leading to neglect and abuse

» Parental use during pregnancy

* Accidental poisonings

Cannabis and Child Maltreatment statistics

Figure 11. Confirmed Child Abuse or Neglect Fatality by Substance Abuse by Perpetrator
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https:/Aww.dfps.state.tx.us/About_DFPS/Reports_and_Presentations/PEl/documents/
2020/2020-03-01_FY2019_Child_Fatality_and_Near_Fatality_Annual_Report pdf
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Potential Steps to Decrease Public Health Impact of Cannabis Use

Public health campaign to fight against misinformation
» Incorporate strategies similar to successful tobacco campaign

* Increased availability of evidence-based treatment
* e.g. contingency management

* Prevention programs
» Planet Youth Program from Iceland and others

» Better data on use in Oregon
* OR one of only states that does not participate in national Youth Risk Behavior Survey

« Regulation
* Potency limits

« Stronger use of legal system
« Enforcement of false advertising
» Using court system more effectively for repeat youth users
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