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Maturation of the human brain, age 4-21---Brain
isn’t fully developed until ages 21-25 years.
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Presentation Notes
This short video starts with a top view of the brain of a 4 year old. The front of the brain is at the top of the slide.

In this movie you’ll see what happens to the structure of the brain as it matures from age 4 to 21 (based on MRI scans from an NIH longitudinal study of young people as they grew). Notice that the maturing of the brain happens in a slow wave from the brain's back to its front, from areas close to the brain stem that control more basic functions, such as vision and movement, to the more complicated thinking and reasoning areas up front.

Right up front, behind the forehead, and late to develop is the prefrontal cortex. It’s responsible for complex cognitive skills like determining good and bad, identifying future consequences of current activities, and suppressing impulses – the very things adults tend to notice are lacking in teen behavior. 

Meanwhile, deeper in the brain, the limbic system, which deals with emotions, memories, arousal & reward, is more fully developed. 

Source: “Dynamic mapping of human cortical development during childhood through early adulthood,” Nitin Gogtay  et al., Proceedings of the National Academy of Sciences, May 25, 2014; California Institute of Technology. 





The “use it or lose it” principle

"If a teen is doing music or sports or academics,
those are the cells and connections that will be
hardwired. If they're lying on the couch or
playing video games..., those are the cells and
connections that are going to survive.”

Jay N. Giedd, M.D., Chief of Brain Imaging,
Child Psychiatry Branch, National Institutes of Health
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Presentation Notes
What this means is that it matters what young people choose to do during their teens and early 20s. Because the brain is particularly plastic during this period, it’s both a time of opportunity (tremendous capacity for learning) and a time of vulnerability (environmental influences have a greater impact).  Adolescence is a critical developmental period that can affect life outcomes.


Adolescent brains are
building super-highways
for the pathways
used regularly.

The reward system is
particularly active in
the teen brain.

The centers for
logic and reasoning
are still developing.



Presenter
Presentation Notes
To review:

The reward system (which drives addiction) is particularly active in the teen brain 
The parts of the brain that control logic and reasoning are still underdeveloped, and can be more easily overridden by emotions and the desire for rewards. 

These features cause adolescents to seek out exciting new experiences – like experimenting with drugs.

Meanwhile, adolescent brains are plastic. They are developing “super-highways” and the choices teens make affect the brains they will carry into adulthood – which makes the experimentation riskier for the young brain than for the adult brain.

 This makes the adolescent brain more susceptible to addiction than the adult brain, and means that substance use, particularly heavy use, can leave a lasting mark on the adolescent brain.
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Teens are more likely to start using

illicit drugs than other age groups
B 11.2%

% of never users
who initiated use

8.0% .
in the past year

Age Group
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Presentation Notes
This slide shows that teens are more likely than other age groups to experiment with drugs. The chart considers the set of people who have never used drugs, and shows what percent of them begin using at various ages. You see that the period when people are most likely to try illicit substances for the first time coincides with adolescence. If people make it to age 26 without trying an illicit drug, they are very unlikely to begin using.

Source: NSDUH 2011 and 2012 https://www.drugabuse.gov/publications/drugs-brains-behavior-science-addiction/preventing-drug-abuse-best-strategy 


Dependence on substances is
highly correlated with early use

PERCENT PREVALENCE

Grant, BF and Dawson, DA. Journal of Substance Abuse 9:103-110. 1997
* Photo courtesy of NIAAA and MADD

40% of those who begin
drinking at age 15 will
develop an alcohol use
disorder.

7% of those who begin
drinking at age 21 will
develop an alcohol use
disorder.
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Presentation Notes
This chart illustrates the point about addiction being a developmental disease. It shows the percent of alcohol users who go on to develop an alcohol use disorder, by age of onset. 40% of those who begin drinking (and “begin drinking” means 2 drinks a week or more) will develop an alcohol use disorder – as compared to 7% of those who wait until they are 21 to begin drinking. There’s a similar pattern for other drugs as well. The earlier someone begins using substances, the more likely they are to become addicted. Age of onset, while not predictive of addiction, is clearly a risk factor for addiction.

Moreover, if you’re using substances to cope with problems during the years when you’re meant to be learning healthy coping mechanisms, then it will be much harder to fall back on healthy coping mechanisms later.  Your brain will have made “super-highways” for coping by using drugs or alcohol, rather than “super-highways” for coping by talking to friends, exercising, or relaxing.

Abstract for the study cited here is available at:
http://www.ncbi.nlm.nih.gov/pubmed/9494942 
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There are receptors for
endocannabinoids, naturally
occurring signals, in the
human body.

These are found throughout

the body including the brain.

THC, CBD and other
cannabinoids from
marijuana mimic the body's
owh chemistry and can bind
to those receptors and alter
natural signals.
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Cannabinoid receptors are found in brain structures that regulate functions from learning and memory to movement, pain, appetite and nausea. (There are very few cannabinoid receptors in areas controlling breathing and heart rate, so marijuana does not have the same lethal effects as heroin or alcohol.)


The marijuana plant %‘é
(Cannabis sativa)
e 480 chemical compounds
e 80 cannabinoids, including THC and CBD

Brain's Chemical

Like most drugs,
cannabinoids

/
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mimic natural .‘3‘
brain messengers. d.

Anandamide
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Cannabis sativa contains more than 480 chemical compounds, and more than 80 of them are "cannabinoids," or chemicals unique to the plant. Of these, THC is the chemical primarily responsible for the psychoactive effects. CBD (cannabidiol) is thought to contribute to its medicinal value. Different strains of the plant have different compositions. 

THC is similar enough to natural chemicals in the body to be able to fit into receptors for those chemicals and alter normal brain messages. Shown here is THC and the natural brain chemical anandamide, which is thought to be involved in regulating pain, appetite, memory, and mood. 

Source: Borgelt et al. The pharmacologic and clinical effects of medical cannabis. Pharmacotherapy (Review) 33 (2): 195–209 (2013).
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The psychoactive affect varies with the concentration of THC in the marijuana. This chart shows how average THC content in marijuana (in samples of marijuana seized by federal, state and local governments) has increased over time – about four fold in the past two decades. In 2013, the average THC content was 12.5% nationally. Incidentally, in Colorado where recreational marijuana is legal, the average concentration was 17.1% in 2015. Studies are needed to assess whether high potency marijuana increases the risk of addiction, psychosis, or other health effects.

Source: Z Mehmedic et al, Potency Trends of D9 -THC and Other Cannabinoids in Confiscated Cannabis Preparations from 1993 to 2008, J Forensic Sci, September 2010, Vol. 55, No. 5
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TABLE. Myth vs fact about marijuana use

Myth

Marijuana is not addictive

There are no long-term effects
of marijuana use

Marijuana is a treatment for
mental health disorders

Marijuana is a safe drug for
teenagers

Fact

1 in 6 teenagers becomes addicted, and
this addiction—like addiction to alcohol
or cigarettes —affects neural mechanisms
underlying tolerance, changes the reward
system of the brain, and is associated
with a withdrawal syndrome

Marijuana use before age 18 may affect 1Q,
learning and memory, and brain structure
and function years later

The current state of science does not
show the benefit of smoked marijuana
for psychological conditions; in fact,
marijuana use likely worsens symptoms

Nearly all negative effects of marijuana

(eg, brain changes, neurocognitive deficits,
addictive potential) are worse in teenage
than in adult users

What we don't know

Why some people become addicted
while others do not

How long-lasting these effects are,
and whether they resolve after
abstinence

Whether scientists will someday
discover therapeutic components of
cannabis that can be extracted and
purified

How differences in mental health,
level of exposure to marijuana, and
use of other substances affect
marijuana-related harms

Gilman, 2015--http://www.psychiatrictimes.com/special-reports/cannabis-use-young-
adults-challenges-during-transition-adulthood
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Myth vs. Fact About MJ Use


Percent of users who become addicted

Comparison of addictive potential by drug type™
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Gilman, 2015--http://www.psychiatrictimes.com/special-reports/cannabis-use-young-
adults-challenges-during-transition-adulthood
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Potential longer-term effects of regular

marijuana use on youth development

* |ssues with attention, memory and learning
e Poorer educational and life outcomes
e Loss of I1Q for persistent heavy users

e Potential for addiction to marijuana and
increased risk of addiction to other drugs

* Increased risk of psychosis
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These are among the potential consequences of regular marijuana use that begins in adolescence. As a rule, the more a teen uses, and the younger he or she begins using, the more serious the consequences.


B
Adverse Effects of Marijuana on Health

and Well-Being

Level of Confidence in the Evidence for Adverse
Effects of Marijuana on Health and Well-Being

Overall Level

Effect of Confidence*
Addiction to marijuana and other substances High
Abnormal brain development ———= Medium
Progression to use of other drugs --- Medium
Schizophrenia Medium
Depression or anxiety Medium
Diminished lifetime achievement High
Motor vehicle accidents High
Symptoms of chronic bronchitis High
Lung cancer Low

» The NEW ENGLAND
7/ JOURNAL of MEDICINE]
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Volkow ND et al. N Engl J Med 2014;370:2219-2227. [\
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These are among the potential consequences of regular marijuana use that begins in adolescence. As a rule, the more a teen uses, and the younger he or she begins using, the more serious the consequences.


What Does Commercialized
Marijuana (“Medical” and/or
Recreational) Look Like?



consume _ .
marijuana
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THC level is one aspect of marijuana’s effect. CBD level matters as well, and there is some evidence that CBD may be protective and mitigate some of the negative effects of THC. It also matters how it’s consumed, with some delivery methods offering faster and more powerful effects than others. Accidental overconsumption is most likely with edibles because their effect is delayed.
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For example, we’ll need to decide whether products like these, or packaging like this will be available…





A,

“Green Crack™ wax

Butane Hash Oil
(BHO)

Hash 0il Capsules

Q Edventi’
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Hi potency concentrates have been linked to negative effects associated with marijuana including psychotic episodes.


Sales outlets/dlspensarles

A dispensary in Colorado ...
now painted gray after community complaints that the mural enticed children
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Wellstone is a medical marijuana outlet in Colorado. But…

Dateline COLORADO SPRINGS, CO, Feb 15, 2015 - A layer of gray paint now covers a mural that displayed images of the Cookie Monster and Girl Scout cookies on an outer wall of a medical marijuana dispensary in west Colorado Springs. Peter Shuldiner, general manager of the Wellstone dispensary at 16th Street and Colorado Avenue, said workers painted over the artwork Sunday after complaints that it enticed children.�



JLiI



Presenter
Presentation Notes
Inside Wellstone.
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And what about advertising like this, and promotions?
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What kind of public signage will be allowed? And where will it be permitted?


MARIJUANA: KNOW THE FACTS




MARIUJUANA: KNOW THE FACTS

What does the science say?

Marijuana can be addictive. The earlier someone begins using marijuana, the
higher their risk of addiction -- one in six users who start under age 18 become
dependent; 25-50% of teen heavy users become addicted.

Marijuana today is not the marijuana of the 1970s. Highly concentrated
marijuana products available today range from 5 to 85% THC (the psychoactive
part of marijuana). High potency marijuana, often in the form of candies, cookies,
sodas, and hashish concentrates (e.g., budder, wax, honey oil, shatter), are more
likely to be associated with addiction and the negative health consequences in
young people seen in recent years.?

Marijuana use has long-term negative consequences for kids. According to
studies by the National Academy of Sciences and other organizations, marijuana
use by adolescents can impair brain development, reduce academic success,
impact long-term career growth, and even lower IQ. Marijuana is associated with
long-term health risks, including increased susceptibility to mental health issues
(e.g., paranoia, depression, suicidal thoughts, and schizophrenia) and heart
attaCkS. 3,4,5,6,7,8,9,10

Marijuana use/dependency is associated with addiction to other drugs. In a
prospective study, marijuana use was associated with a 6.2 times (620%) higher
risk of developing any substance use disorder. The younger marijuana is used, the
Ilwli%yer the rates of addiction to marijuana and to other drugs, including opioids.


Presenter
Presentation Notes
1Comparative Epidemiology of Dependence on Tobacco, Alcohol, Controlled Substances, and Inhalants: Basic Findings From the National Comorbidity Survey,” Experimental and Clinical Psychopharmacology, 1994; 2Potency trends of Δ9-THC and other cannabinoids in confiscated cannabis preparations from 1993 to 2008. J Forensic Sci., 2010. 3Persistent cannabis users show neuropsychological decline from childhood to midlife. Proc Natl Acad Sci U S A., 2012. 4“Impact of adolescent marijuana use on intelligence: Results from two longitudinal twin studies,” Proceedings of the National Academy of Science of the United States of America; 5Cannabis use and depression: a longitudinal study of a national cohort of Swedish conscripts. BMC Psychiatry, 2012. 6Marijuana Use and High School Dropout: The Influence of Unobservables. Health Econ., 2010. 7Proportion of patients in south London with first-episode psychosis attributable to use of high potency cannabis: a case-control study. The Lancet Psychiatry, 2015. 8Daily use, especially of high-potency cannabis, drives the earlier onset of psychosis in cannabis users. Schizophrenia Bulletin., 2014. 9Marijuana use in the immediate 5-year premorbid period is associated with increased risk of onset of schizophrenia and related psychotic disorders. Schizophrenia Research, 2015. 10Adverse cardiovascular, cerebrovascular, and peripheral vascular effects of marijuana inhalation: what cardiologists need to know. Am J Cardiol., 2014. 11Cannabis Use and Risk of Psychiatric Disorders: Prospective Evidence From a US National Longitudinal Study. JAMA Psychiatry, 2016. 12Young adult sequelae of adolescent cannabis use: an integrative analysis. 2014. 


MARIUJUANA: KNOW THE FACTS

What do the experiences of other states tell us?

Where marijuana is legal, young people are more likely to use it. Since becoming
the first state to legalize, Colorado has also become the #1 state in the nation for
teen marijuana use. Teen use jumped 20% in Colorado in the two years since
legalization, even as that rate has declined nationally.1314

Colorado saw a 29% increase in marijuana-related emergency room visits the
year marijuana was legalized. High potency edible products have also been
associated with negative consequences for adults who may fail to pay attention to
serving sizes, leading to overexposure to marijuana. 14 1> 16

Colorado has seen an increase in traffic deaths caused by operators testing
positive for marijuana. In 2014, when retail marijuana stores began operating,
there was a 32% increase in traffic deaths caused by operators who tested positive
for the14p1r6esence of marijuana. 25-40% of OUls in Colorado involved marijuana
alone.'*

Increase in accidental marijuana use by young children. According to data from
the National Poison Data System, accidental exposure to marijuana among
children under 6 years old has been on the rise. Marijuana infused products such
as gummy bears, candy bars and “cannabis cola” are often indistinguishable from
traditional products and attractive to children, placing them at significant risk of
accidental use. 1416
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Presentation Notes
13“20 percent increase in youth marijuana use,” WSAV, 1/13/2016; SAMHSA National Survey on Drug Use and Health, December 17, 2015; 14“The Legalization of marijuana in Colorado: The Impact,” Rocky Mountain High Intensity Drug Trafficking Area, September 2015. 15“Marijuana Tourism and Emergency Department Visits in Colorado,” The New England Journal of Medicine, 2/25/2016. 16The Implications of Marijuana Legalization in Colorado. Journal of the American Medical Association. 2015.



“We will use [medical marijuana] as a
red-herring to give marijuana a good
name.”

Keith Stroup, head of NORML to the Emory Wheel, 1979

Source: Emory Wheel Entertainment Staff, 6
February 1979 26



Big Marijuana Strategy

Decriminalize > “Medical” > Legalize > COMMERCIALIZE

o - $3

.Jurlsuicﬁun with legalized cannabis.

.Jurlsdicﬁ-:}n with both medical and decriminalization laws.2
.Jurlsdicﬂun with decriminalized cannabis possession laws.
.Jurisdiclian with legal psychoactive medical cannabis.
I:ldurisdiclian with legal non-psychoactive medical cannabis.
[ ]Jurisdiction with cannabis prohibition.

Q Edventi”



Summary of Concerns About
Marijuana Policy

“I am a family physician who is board certified in addiction
medicine. | have been running trainings all over the state talking
with parents and students about the impact of marijuana on the
developing teenage brain. | have never seen a larger chasm
between the 30 year olds and younger generation and those older
than that on the perception of marijuana risks and benefits. The
average adolescent and twenty-something considers marijuana to
be an herbal supplement, beneficial for all health conditions. | think
we are going to reflect on what happened in 2014 twenty years
from now and think, "What were we thinking? We have created a
generation of individuals with lower cognitive skills, higher rates of
addiction, and a greater sense of lost purpose than we could have
imagined". This is a drug grown intentionally to be more potent and
addictive and then processed for the strongest high possible. We are
allowing Big Tobacco to become Big Marijuana and the health
consequences will be enormous.” --- Dr. Ruth Potee
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Some considerations affecting
vouth—"medical” marijuana and if
recreational use is legalized

Marijuana-related health harms

Establishment and enforcement of regulations
Minimum legal sales age

Use in public

Driving under the influence

Types of products allowed

Packaging and labeling

Advertising and marketing

Appearance of store fronts

Location and density of vendors

If recreational legalization passes, “medical” dispensaries
will be able to “convert” to recreational “Pot shops”—
Colorado is #1 in U.S. for youth use.

Use of revenue for prevention

I”
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Among the considerations that affect youth use and safety are:

Minimum legal sales age (21, with restrictions for 21-24?)
Public use (How visible is it to young people?)
Driving under the influence 
Types of products allowed (Concentrates? Edibles? Sweets that appeal to children? Maximum potency?)
Packaging (Opaque? Bright colors & cute mascots? Knock offs of existing products? Child resistant?)
Advertising and marketing
Location and density of vendors
Use of revenue for prevention




Youth Use of Marijuana is Highest in States with Legalization
of “Medical” and/or “Recreational” Marijuana

Past Month Usage by 12 to 17 Years Old, 2013/2014

Colorado
Vermont
Rhode Island
*Oregon

If legalization of e

recreational marijuana s
passes in MA, “medical” s
dispensaries will be able S

Massact
*Maryland
Hawaii

Florida

Wisconsin

to convert to recreational .

**Minnesota
Indiana

(l P t h ” North Carolina
ot SNOopsS . Mo

Idaho

New Jersey

Arkansas

Wyoming

South Carolina

Texas

Colorado is #1 in U.S. for o

Virginia
Kansas

Tenmessee

youth use. oy

‘PP
West Virginia

North Dakota
Louisiana
Nebraska
Oklahoma As of 2014:
Utah Legalized Recreational/Medical MarijuanaState
South Dakota Legalized Medical MarijuanaState
lowa Non-Legalized Medical Marijuana State
Alabama |
0.00% 2.00% 4.00% 6.00% 8.00% 10.00% 12.00% 14.00%
SOURCE: SAMHSA.gov, National Survey on Drug Use and Health 2013 and 2014

NOTE:
*Oregon and Alaska voted to legalize recreational marijuana in November 2014
**States that had legislation for medical marijuana signed into effect during 2014



Resource list

Adolescent brain
David Dobbs, “Beautiful Brains,” National Geographic,
October 2011,
http://ngm.nationalgeographic.com/2011/10/teenage-
brains/dobbs-text
Laurence Steinberg, Age of Opportunity: Lessons from the
New Science of Adolescence, 2014.
Frances E. Jensen with Amy Ellis Nutt, The Teenage Brain. A
Neuroscientist’s Survival Guide to Raising Adolescents and
Young Adults, 2015.

Prevention

US Surgeon General, National Prevention Strategy,
Preventing Drug Abuse and Excessive Alcohol Use,
http://www.surgeongeneral.gov/priorities/prevention/st
rategy/preventing-drug-abuse-excessive-alcohol-use.html

Trust for America’s Health’s Reducing Teen Substance
Misuse: What Really Works, 2015,
http://healthyamericans.org/assets/files/TFAH-2015-
TeenSubstAbuse-FnlRv.pdf

Community Anti-Drug Coalitions of America. The Coalition
Impact: Environmental Prevention Strategies
http://www.cadca.org/sites/default/files/resource/files/
environmentalstrategies.pdf

Community Action Plan, May 2016, available on the
Communities That Care Coalition website
CommunitiesThatCareCoalition.org

Addiction

Dr. Ruth Potee, Physiology of Addiction (video),
https://www.youtube.com/watch?v=eySb0etE1PA

National Institute on Drug Abuse, Drugs, Brains, and
Behavior: The Science of Addiction,
https://www.drugabuse.gov/publications/drugs-brains-
behavior-science-addiction/drug-abuse-addiction

Marijuana

Commonwealth of Massachusetts, Report of the Special
Senate Committee on Marijuana, March 8, 2016,
https://malegislature.gov/Document/Bill/189/Senate/SD
2479/DocumentAttachment/sd2479.pdf

MA Department of Health, Medical Use of Marijuana
Program (including Guidance for Municipalities),
http://www.mass.gov/eohhs/gov/departments/dph/progra
ms/hcg/medical-marijuana/

Colorado Department of Public Safety, Marijuana
Legalization in Colorado: Early Findings, March 2016,
http://cdpsdocs.state.co.us/ors/docs/reports/2016-SB13-
283-Rpt.pdf

National Institute on Drug Abuse, Drug Facts: Marijuana,
March 2016,
https://www.drugabuse.gov/publications/drugfacts/mari

juana
National Organization for the Reform of Marijuana
Laws (NORML), http://norml.org/
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Report of the Special Senate

Committee on Marijuana

March 8, 2016

https://malegislature.gov/Document/Bill/189/Senate/SD2479/DocumentAttachment/sd2479.pdf
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This is a report from the Special Senate Committee on Marijuana that came out in March on the policy implications of legalizing adult recreational use of marijuana in Massachusetts. It’s 118 pages of information about public health, public safety and economic considerations for laws and regulations if voters opt for legalization in November.
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