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Now we know what
happens to teens when
you make pot legal

By Christopher Ingraham June 21, 2016

Rates of marijuana use among Colorado's teenagers are essentially unchanged in the years since the
state's voters legalized marijuana in 2012, new survey data from the Colorade Department of Public

Health and Environment shows.

In 2015, 21 percent of Colorado youths had used marijuana in the past 30 days. That rate is slightly
lower than the national average and down slightly from the 25 percent who used marijuana in 2009,
before legalization. The survey was based on a random sample of 17,000 middle and high school

students in Colorado.

"The survey shows marijuana use has not increased since legalization, with four of five high school
students continuing to say they don’t use marijuana, even occasionally,” the Colorado health

department said in a news release.

The numbers out of Colorado are being closely monitored by policymakers and advocates on both sides
of the marijuana legalization divide. Researchers generally agree that marijuana use

during adolescence should be strongly discouraged — younger users are more likely to become
dependent on the drug, and teens who use marijuana heavily are at higher risk of a number of mental

and physical health problems later in life.
Opponents have often claimed that marijuana legalization would lead to more kids smoking pot, with all

the negative health consequences that would entail. But the scant data available until now hasn't borne

this out.

https://www. washingtonpost.com/news/wonk/wp/2016/06/21/colorado-survey-shows... 27-01-2017
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National surveys have shown that teen marijuana use rates are falling across the country. But there
haven't been many numbers available specifically for states such as Colorado and Washington where it
is legal. Federal data released late last year showed that teen use rates in Colorado and Washington were
essentially flat, but they covered only 2014, the first year commercial marijuana was available in those

states.

The latest data from Colorado includes 2015, reflecting two full years of the legal marijuana market’s
effect. These numbers give the strongest indication yet that fears of skyrocketing adolescent use have

not materialized.

"These statistics clearly debunk the theory that making marijuana legal for adults will result in more
teen use,” Mason Tvert, director of communications for the Marijuana Policy Project, said in a
statement. "Levels of teen use in Colorado have not increased since it ended marijuana prohibition, and
they are lower than the national average. Elected officials and voters in states that are considering

similar proposals should be wary of claims that it will hurt teens."

Smart Approaches to Marijuana, a group opposing legalization, has pointed out that the most recent
federal surveys show that teen marijuana use rates in Colorado are among the highest in the country.
But this latest survey, conducted by the state of Colorado, shows that teen use rates in that state are

about average. Why the discrepancy?

For starters, this latest survey polled a much larger sample of Colorado students, 17,000, than the
federal survey, which polls fewer than 400 Colorado teenagers in a given year. That much larger sample

could produce a more accurate estimate than the smaller numbers in the federal drug survey.

There's a simple reason why legalization may not be having much of an effect on teen marijuana use —
adolescents already report that marijuana is widely available. Nationally, roughly 8o percent of 12th-
graders say that pot is easy to get. The kids who want to smoke weed are probably alrcady doing so —

and legalization would do little to change that.

Christopher Ingraham writes about politics, drug policy and all things data. He previously
worked at the Brookings Institution and the Pew Research Center. W Follow @_cingraham
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Is it possible for teens to become addicted to
marijuana?

Yes. Contrary to common belief, marijuana is
addictive. Estimates from research suggest
that about 9 percent of users become
addicted to marijuana; this number increases
among those who start young (to about 17
percent, or 1 in 6) and among daily users (to
25-50 percent).32 Thus, many of the nearly 7
percent of high-school seniors who (according
to annual survey data)33 report smoking

marijuana daily or ailmost daily are well on

their way to addiction, if not already addicted,

and may be functioning at a sub-optimal level in their schoolwork and in other areas of
their lives.

Long-term marijuana users who try to quit report withdrawal symptoms including
irritability, sleeplessness, decreased appetite, anxiety, and drug craving, all of which can
make it difficult to stay off the drug. Behavioral interventions, including Cognitive-
Behavioral Therapy and Contingency Management (providing tangible incentives to
patients who remain drug-free) have proven to be effective in treating marijuana
addiction (see descriptions of these treatments). Although ne medications are currently
available to treat marijuana addiction, it is possible that medications to ease marijuana
withdrawal, block its intoxicating effects, and prevent relapse may emerge from recent
discoveries about the workings of the endocannabinoid system, a signaling system in the

body and brain that uses chemicals related to the active ingredients in marijuana.

https://www.drugabuse.gov/publications/principles-adolescent-substance-use-disorder... 27-01-2017
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Legalization of marijuana for adult recreational use and for medicinal purposes is
currently the subject of much public debate. Whatever the outcome, public health experts
are worried about use increasing among adolescents, since marijuana use as a teen may
harm the developing brain, lower IQ, and seriously impair the ability to drive safely,
especially when combined with alcohol.

Parents seeking more information about the effects of marijuana on teens are encouraged
to see information offered on NIDA’s Web site: www.drugabuse.gov/drugs-

abuse/marijuana.

The Dangers of Inhalants

Various household products, including cleaning fluids, glues, lighter fluid, aerosol
sprays, and office supplies like markers and correction fluid, have fumes that are
sometimes breathed to obtain a brief, typically alcohol-like high. Because of their
ready availability, these are frequently among the earliest substances youth abuse;
they are generally less popular among older teens, who have greater access to other
substances like alcohol or marijuana.

Although the high from inhalants typically wears off quickly, immediate health
consequences of inhalant abuse may be severe: In addition to nausea or vomiting,
users risk suffocation and heart failure—called "sudden sniffing death." Serious long-
term consequences include liver and kidney damage, hearing loss, bone marrow
damage, and brain damage. Although addiction to inhalants is not very common, it
can occur with repeated abuse.

Early abuse of inhalants may also be a warning sign for later abuse of other drugs.
One study found that youth who used inhalants before age 14 were twice as likely to
later use opiate drugs.3¢ So it is important for parents to safeguard household

products and be alert to signs that their younger teens may be abusing these
substances.
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From the Director

Since its first edition in 1999, NIDA's Principles of Drug Addiction Treatment

has been a widely used resource for health care providers, families, and others
needing information on addiction and treatment for people of all ages. But recent
research has greatly advanced our understanding of the particular treatment
needs of adolescents, which are often different from those of aduits. | thus am
very pleased to present this new guide, Principles of Adolescent Substance Use
Disorder Treatment, focused exclusively on the unique realities of adolescent
substance use—which includes abuse of illicit and prescription drugs, alcohol,
and tobacco—and the special treatment needs for people aged 12 to 17.

The adolescent years are a key window for both substance use and the
development of substance use disorders. Brain systems governing emotion and
reward-seeking are fully developed by this time, but circuits governing judgment
and self-inhibition are still maturing, causing teenagers to act on impulse, seek new sensations, and be
easily swayed by their peers—all of which may draw them to take risks such as trying drugs of abuse.
What is more, because critical neural circuits are still actively forming, teens’ brains are particularly
susceptible to being modified by those substances in a lasting way—making the development of a
substance use disorder much more likely.

Addiction is not the only danger. Abusing drugs during adolescence can interfere with meeting crucial
social and developmental milestones and also compromise cognitive development. For example, heavy
marijuana use in the teen years may cause a loss of several 1Q points that are not regained even if users
later quit in adulthood. Unfortunately, that drug's popularity among teens is growing—possibly due in part
to legalization advocates touting marijuana as a “safe” drug. Nor do most young people appreciate the
grave safety risks posed by abuse of other substances like prescription opioids and stimulants or newly
popular synthetic cannabinoids ("Spice”}—and even scientists still do not know much about how abusing
these drugs may affect the developing brain.

These unknowns only add to the urgency of identifying and intervening in substance use as early as
possible. Unfortunately, this urgency is matched by the difficulty of reaching adolescents who need help.
Only 10 percent of adolescents who need treatment for a substance use disorder actually get ireatment.
Most teens with drug problems don't want or think they need help, and parents are frequently blind to
indications their teenage kids may be using drugs—or they may dismiss drug use as just & normal part of
growing up.

Historically the focus with adolescents has tended to be on steering young people clear of drugs
before problems arise. But the reality is that different interventions are needed for adolescents at
different places along the substance use spectrum, and some require treatment, not just prevention.
Fortunately, scientific research has now established the efficacy of a number of treatment approaches
that can address substance use during the teen years. This guide describes those approaches, as well
as presents a set of guiding principles and frequently asked questions about substance abuse and
treatment in this age group. 1 hope this guide will be of great use to parents, health care providers, and
treatment specialists as they strive to help adolescents with substance use problems get the help they
need.

Nora D. Volkow, M.D.
Director
National Institute on Drug Abuse

Principles of Adolescent Substance Use Disorder Treatment: A Research-Based Gulde 1
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abusing drugs*—including
tobacco, alcohol, and illegal

and prescription drugs—

during adolescence and young
adulthood.* By the time they are seniors,
almost 70 percent of high school students will
have tried alcohol, half will have taken an illegal
drug, nearly 40 percent will have smoked a
cigarette, and more than 20 percent will have
used a prescription drug for a nonmedical
purpose.! There are many reasons adolescents
use these substances, including the desire

for new experiences, an attempt to deal with
problems or perform better in school, and simple
peer pressure. Adolescents are “biologically
wired” to seek new experiences and take

risks, as well as to carve out their own identity.
Trying drugs may fulfill all of these normal
developmental drives, but in an unhealthy

way that can have very serious long-term
consequences.

) eople are most likely to begin

Many factors influence whether an adolescent
tries drugs, including the availability of drugs
within the neighborhood, community, and school
and whether the adolescent’s friends are using
them. The family environment is also important:
Viclence, physical or emotional abuse, mental
illness, or drug use in the household increase
the likelihood an adolescent will use drugs.
Finally, an adolescent’s inherited genetic
vulnerability; personality traits like poor impulse
control or a high need for excitement; mental

The adolescent brain is often likened
to a car with a fully functioning gas
pedal (the reward system) but weak
brakes (the prefrontal cortex).

IMAGES OF BRAIN DEVELOPMENT IN
HEALTHY CHILDREN AND TEENS {(AGES 5-20)

Blus reptesants metuneg ¢f bicn cees

The brain conlinues to davelop through early aduithood. Mature brain regions at each
daevelop tal stage are indi i biue The preh ! contex (rad circles), which govems
judgment and seif.control, is Ihe fast part of the brain to mature

Source, PNAS 101 81748179, 2004

health conditions such as depression, anxiety,
or ADHD; and beliefs such as that drugs are
"cool” or harmless make it more likely that an
adolescent will use drugs.?

The teenage years are a critical window of
vulnerability to substance use disorders,
because the brain is still developing

and malleable (a property known as
neuroplasticity), and some brain areas are
less mature than others. The parts of the
brain that process feelings of reward and
pain—crucial drivers of drug use—are the first
to mature during childhood. What remains
incompletely developed during the teen years
are the prefrontal cortex and its connections
to other brain regions. The prefrontal cortex is
responsible for assessing situations, making
sound decisions, and controlling our emotions
and impulses; typically this circuitry is not
mature until a person is in his or her mid-20s
(see figure, above).

The adolescent brain is often likened to a car
with a fully functioning gas pedal (the reward
system) but weak brakes (the prefrontal
cortex). Teenagers are highly motivated to
pursue pleasurable rewards and avoid pain,

* |n this guide, the lerms drugs and substances are used inlerchangeably to refer to tobacco, aleohol, illegal drugs, and prescription medications used

for nonmedical reasans,

$ Specifying the period of adolescence is complicated because it may be defined by different variables, and policymakers and researchers may
disagree on the exact age boundaries. For purposes of this guide, adolescents are considered to be people between the ages of 12 and 17.

Principles of Adolescent Substance Use Disorder Treatment: A Research-Based Guide « 3
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but their judgment and decision-making

skilis are still limited. This affects their ability
to weigh risks accurately and make sound
decisions, including decisions about using
drugs. For these reasons, adolescents are

a major target for prevention messages
promoting healthy, drug-free behavior and
giving young people encouragement and skills
to avoid the temptations of experimenting with
drugs.?

Most teens do not escalate from trying drugs
to developing an addiction or other substance
use disorder;* however, even experimenting
with drugs is a problem. Drug use can be
part of a pattern of risky behavior including
unsafe sex, driving while intoxicated, or other
hazardous, unsupervised activities. And in
cases when a teen does develop a pattern of
repeated use, it can pose serious social and
health risks, including:

« school failure

+ problems with family and other relationships
* loss of interest in normal healthy activities

+ impaired memory

* increased risk of contracting an infectious
disease (like HIV or hepatitis C) via risky
sexual behavior or sharing contaminated
injection equipment

» mental health problems—including
substance use disorders of varying severity

« the very real risk of overdose death

How drug use can progress to addiction.
Different drugs affect the brain differently, but
a common factor is that they all raise the level
of the chemical dopamine in brain circuits that
control reward and pleasure.

The brain is wired to encourage life-sustaining
and healthy activities through the release

of dopamine. Everyday rewards during
adolescence—such as hanging out with
friends, listening to music, playing sports,

Despite popular belief, willpower alone
is often insufficient to overcome an
addiction. Drug use has compromised
the very parts of the brain that make it
possible to “say no.”

and all the other highly motivating experiences for
teenagers—cause the release of this chemical in
moderate amounts. This reinforces behaviors that
contribute to learning, health, well-being, and the
strengthening of social bonds.

Drugs, unfortunately, are able to hijack this process.
The “high” produced by drugs represents a flooding
of the brain's reward circuits with much more
dopamine than natural rewards generate. This
creates an especially strong drive to repeat the
experience. The immature brain, already struggling
with balancing impulse and self-control, is more
likely to take drugs again without adequately
considering the consequences.* If the experience

is repeated, the brain reinforces the neural links
between pleasure and drug-taking, making the
association stronger and stronger. Soon, taking

the drug may assume an importance in the
adolescent’s life out of proportion to other rewards.

The development of addiction is like a vicious

cycle: Chronic drug use not only realigns a person’s
priorities but also may alter key brain areas
necessary for judgment and self-control, further
reducing the individual's ability to control or stop
their drug use. This is why, despite popular belief,
willpower alone is often insufficient to overcome

an addiction. Drug use has compromised the very
parts of the brain that make it possible to "say no.”

Not all young people are equally at risk for
developing an addiction. Various factors including
inherited genetic predispositions and adverse
experiences in early life make trying drugs and
developing a substance use disorder more likely.
Exposure to stress (such as emotional or physical
abuse) in childhood primes the brain to be sensitive

* For purposes of this guide, the term addiction refers to compulsive drug seeking and use that persists even in the face of devastaling consequences;
it may be regarded as equivalent to a severe substance use disorder as defined by the Diagnostic and Statistical Manual of Mental Disorders, Fifth
Edition {DSM-5, 2013). The spectrum of substance use disorders in the DSM-5 includes the criteria for the DSM-4 diagnostic categories of abuse and

dependence.
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Adolescents Differ from Adults in Substances Most Abused

Percent of those who received past-year trealment

—

Alcohol
Drugs

Marijuana Prescription Cocalne

Heroin Hallucinogens Inhalants

Source: SAMHSA, Center for Behavioral Health Statistics and Quality, National Survey on Drug Use and Health, 2013.

to stress and seek relief from it throughout

life; this greatly increases the likelihood of
subsequent drug abuse and of starting drug use
early.5 In fact, certain traits that put a person

at risk for drug use, such as being impuilsive

or aggressive, manifest well before the first
episode of drug use and may be addressed

by prevention interventions during childhood.®
By the same token, a range of factors, such

as parenting that is nurturing or a healthy
school environment, may encourage healthy
development and thereby lessen the risk of later
drug use.

Drug use at an early age is an important
predictor of development of a substance use
disorder later. The majority of those who have
a substance use disorder started using before
age 18 and developed their disorder by age 20.7
The likelihood of developing a substance use
disorder is greatest for those who begin use in
their early teens. For example, 15.2 percent of
people who start drinking by age 14 eventually
develop alcohol abuse or dependence (as
compared to just 2.1 percent of those who wait
until they are 21 or older},and 25 percent of
those who begin abusing prescription drugs at

age 13 or younger develop a substance use
disorder at some time in their lives.* Tobacco,
alcohol, and marijuana are the first addictive
substances most people try. Data collected
in 2012 found that nearly 13 percent of those
with a substance use disorder began using
marijuana by the time they were 14.%°

When substance use disorders occur in
adolescence, they affect key developmental
and social transitions, and they can interfere
with normal brain maturation. These potentially
lifelong consequences make addressing
adolescent drug use an urgent matter. Chronic
marijuana use in adolescence, for example, has
been shown to lead to a loss of I1Q that is not
recovered even if the individual quits using in
adulthood." Impaired memory or thinking ability
and other problems caused by drug use can
derail a young person's social and educational
development and hold him or her back in life.

The serious health risks of drugs compound

the need to get an adolescent who is abusing
drugs into treatment as quickly as possible.
Also, adolescents who are abusing drugs are
likely to have other issues such as mental health

Principles of Adolescent Substance Use Disorder Treatment: A Research-Based Guide » 5



problems accompanying and possibly contributing
to their substance use, and these also need to

be addressed.'? Unfortunately, less than one

third of adolescents admitted to substance abuse
treatment who have other mental health issues
receive any care for their conditions.™

Adolescents’ drug use and treatment needs
differ from those of adults. Adolescents in
treatment report abusing different substances than
adult patients do. For example, many more people
aged 12-17 received treatment for marijuana

use than for alcohol use in 2011 (65.5 percent
versus 42.9 percent), whereas it was the reverse
for adults (see figure, page 5). When adolescents
do drink alcohol, they are more likely than adults
to binge drink (defined as five or more drinks in a
row on a single occasion).™ Adolescents are less
likely than adults to report withdrawal symptoms
when not using a drug, being unable to stop

using a drug, or continued use of a drug in spite
of physical or mental health problems; but they
are more likely than adults to report hiding their
substance use, getting complaints from others
about their substance use, and continuing to use
in spite of fights or legal trouble.

Adolescents also may be less likely than adults

to feel they need help or to seek treatment on
their own. Given their shorter histories of using
drugs (as well as parental protection), adolescents
may have experienced relatively few adverse
consequences from their drug use; their incentive
to change or engage in treatment may correspond
to the number of such consequences they have
experienced.® Also, adolescents may have more
difficulty than adults seeing their own behavior
patterns (including causes and consequences of
their actions) with enough detachment to tell they
need help.

Only 10 percent of 12- to 17-year-olds needing
substance abuse treatment actually receive any
services.'®When they do get treatment, it is often
for different reasons than aduits. By far, the largest
proportion of adolescents who receive treatment
are referred by the juvenile justice system (see
figure, page 7). Given that adolescents with

substance use problems often feel they do
not need help, engaging young patients in
treatment often requires special skills and

patience.

Many treatment approaches are available to
address the unique needs of adolescents.
The focus of this guide is on evidence-based
treatment approaches—those that have been
scientifically tested and found to be effective

in the treatment of adolescent substance
abuse. Whether delivered in residential or
inpatient settings or offered on an outpatient
basis, effective treatments for adolescents
primarily consist of some form of behavioral
therapy. Addiction medications, while effective
and widely prescribed for adults, are not
generally approved by the U.S. Food and

Drug Administration (FDA) for adolescents.
However, preliminary evidence from controlled
trials suggest that some medications may
assist adolescents in achieving abstinence,

so providers may view their young patients’
needs on a case-by-case basis in developing a
personalized treatment plan.

Whatever a person’s age, treatment is not “one
size fits all.” It requires taking into account the
needs of the whole person—including his or
her developmental stage and cognitive abilities
and the influence of family, friends, and others
in the person’s life, as well as any additional
mental or physical health conditions. Such
issues should be addressed at the same time
as the substance use treatment. When treating
adolescents, clinicians must also be ready

and able to manage complications related to
their young patients’ confidentiality and their
dependence on family members who may or
may not be supportive of recovery.

Supporting Ongoing Recovery—Sustaining
Treatment Gains and Preventing Relapse
Enlisting and engaging the adolescent in
treatment is only part of a sometimes long and
complex recovery process." Indeed, treatment
is often seen as part of a continuum of care.
When an adolescent requires substance

6 = Principles of Adolescent Substance Use Disorder Treatment: A Research-Based Guide



Number of Adolescents Aged 12-17 Admitted to Publicly Funded
Substance Abuse Treatment Facilities on an Average Day, by Principal
Source of Referral: Treatment Episode Data Set 2008*

200 I — Tl D R e e (G -
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50 — 7 gl 63 I 1 B
46
0 Juvenile Self or Community Schools Treatment Other
Justice Others  Organizations Providers Health
System Care

Professionals

Source: 2008 SAMHSA Treatment Episaode Data Sel {TEDS)

abuse treatment, follow-up care and recovery
support {e.g., mutual-help groups like 12-step
programs) may be important for helping teens
stay off drugs and improving their quality of life.

When substance use disorders are identified
and treated in adolescence—especially if they
are mild or moderate—they frequently give
way to abstinence from drugs with no further
problems. Relapse is a possibility, however, as
it is with other chronic diseases like diabetes
or asthma. Relapse should not be seen as a
sign that treatment failed but as an occasion
to engage in additional or different treatment.
Averting and detecting relapse involves

monitoring by the adolescent, parents, and
teachers, as well as follow-up by treatment
providers. Although recovery support programs
are not a substitute for formal evidence-based
treatment, they may help some adolescents
maintain a positive and productive drug-free
lifestyle that promotes meaningful and beneficial
relationships and connections to family, peers,
and the community both during treatment and
after treatment ends. Whatever services or
programs are used, an adolescent’s path to
recovery will be strengthened by support from
family members, non-drug-using peers, the
school, and others in his or her life.

* “Trealment providers” in this chart refers ta “alcohal/drug abuse care providers.” Treatment providers can and do refer people to treatment if, for
example, a person is transferring from one level of trealment to another and the original facility dees not provide the level of treatment that the persan
needs, or if a person changes facilities for some other reason, “Other health care professionals™ refers to physicians, psychialrists, or other licensed
health care professionals or general hospitals. psychiatric hospitals, mental health programs, or nursing homes.
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. Adolescent substance use needs to

be identified and addressed as soon
as possible. Drugs can have long-lasting
effects on the developing brain and

may interfere with family, positive peer
relationships, and school performance.
Most adults who develop a substance use
disorder report having started drug use in
adolescence or young adulthood, so it is
important to identify and intervene in drug
use early.

Adolescents can benefit from a drug
abuse intervention even if they are

not addicted to a drug.'® Substance use
disorders range from problematic use to
addiction and can be treated successfully
at any stage, and at any age. For young
people, any drug use (even if it seems

like only “experimentation”), is cause for
concern, as it exposes them to dangers
from the drug and associated risky
behaviors and may lead to more drug use
in the future. Parents and other adults
should monitor young people and not
underestimate the significance of what may
appear as isolated instances of drug taking.

Routine annual medical visits are

an opportunity to ask adolescents

about drug use. Standardized screening
tools are available to help pediatricians,
dentists, emergency room doctors,
psychiatrists, and other clinicians determine
an adolescent’s level of involvement (if
any) in tobacco, alcohol, and illicit and
nonmedical prescription drug use."”When
an adolescent reports substance use,

the health care provider can assess its
severity and either provide an onsite brief
intervention or refer the teen to a substance
abuse treatment program.?* 2!

4.

Legal interventions and sanctions or
family pressure may play an important
role in getting adolescents to enter, stay
in, and complete treatment. Adolescents
with substance use disorders rarely feel
they need treatment and almost never

seek it on their own. Research shows that
treatment can work even if it is mandated or
entered into unwillingly.?

Substance use disorder treatment
should be tailored to the unique

needs of the adolescent. Treatment
planning begins with a comprehensive
assessment to identify the person’s
strengths and weaknesses to be
addressed. Appropriate treatment considers
an adolescent’s level of psychological
development, gender, relations with family
and peers, how well he or she is doing in
school, the larger community, cultural and
ethnic factors, and any special physical or
behavioral issues.

Principles of Adolescent Substance Use Disorder Treatment: A Research-Based Guide » 9
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The best treatment programs provide a combination of therapies
and other services to meet the needs of the individual patient.

6. Treatment should address the needs
of the whole person, rather than
just focusing on his or her drug
use. The best approach to treatment
includes supporting the adolescent’s
larger life needs, such as those related
to medical, psychological, and social
well-being, as well as housing, school,
transportation, and legal services.
Failing to address such needs
simultaneously could sabotage the
adolescent's treatment success.

Many adolescents who abuse drugs
have a history of physical, emotional,
and/or sexual abuse or other trauma.

7 . Behavioral therapies are effective
in addressing adolescent drug use.
Behavioral therapies, delivered by trained
clinicians, help an adolescent stay off drugs
by strengthening his or her motivation to
change. This can be done by providing
incentives for abstinence, building skills
to resist and refuse substances and deal
with triggers or craving, replacing drug use
with constructive and rewarding activities,
improving problem-solving skills, and
facilitating better interpersonal relationships.

8. Families and the community are
important aspects of treatment. The
support of family members is important
for an adolescent's recovery. Several
evidence-based interventions for adolescent
drug abuse seek to strengthen family
relationships by improving communication
and improving family members’ ability to
support abstinence from drugs. In addition,
members of the community (such as school
counselors, parents, peers, and mentors)
can encourage young people who need help
to get into treatment—and support them
along the way.

9 . Effectively treating substance use
disorders in adolescents requires
also identifying and treating any other
mental health conditions they may have.
Adolescents who abuse drugs frequently
also suffer from other conditions including
depression, anxiety disorders, attention-
deficit hyperactivity disorder (ADHD),
oppositional defiant disorder, and conduct
problems.? Adolescents who abuse drugs,
particularly those involved in the juvenile
justice system, should be screened for other
psychiatric disorders. Treatment for these
problems should be integrated with the
treatment for a substance use disorder.
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10.

1.

12.

Sensitive issues such as violence
and child abuse or risk of

suicide should be identified and
addressed. Many adolescents who
abuse drugs have a history of physical,
emotional, and/or sexual abuse or
other trauma.? If abuse is suspected,
referrals should be made to social

and protective services, following local
regulations and reporting requirements.

It is important to monitor drug use
during treatment. Adolescents recovering
from substance use disorders may
experience relapse, or a return to drug
use. Triggers associated with relapse
vary and can include mental stress and
social situations linked with prior drug
use. It is important to identify a return
to drug use early before an undetected
relapse progresses to more serious
consequences. A relapse signals the need
for more treatment or a need to adjust the
individual's current treatment plan to better
meet his or her needs.

Staying in treatment for an adequate
period of time and continuity of care
afterward are important. The minimal
length of drug treatment depends on

the type and extent of the adolescent’s
problems, but studies show outcomes are
better when a person stays in treatment for
3 months or more.?* Because relapses often
occur, more than one episode of treatment
may be necessary. Many adolescents

also benefit from continuing care following
treatment,®® including drug use monitoring,
follow-up visits at home,? and linking the
family to other needed services.

A relapse signals the need for more
treatment or a need to adjust the
individual’s current treatment plan.

1 3 . Testing adolescents for sexually
transmitted diseases like HIV, as well
as hepatitis B and C, is an important
part of drug treatment. Adolescents
who use drugs—whether injecting or
non-injecting—are at an increased risk
for diseases that are transmitted sexually
as well as through the blood, including
HIV and hepatitis B and C. All drugs
of abuse alter judgment and decision
making, increasing the likelihood that an
adolescent will engage in unprotected
sex and other high-risk behaviors
including sharing contaminated drug
injection equipment and unsafe tattooing
and body piercing practices—potential
routes of virus transmission. Substance
use treatment can reduce this risk both
by reducing adolescents’ drug use (and
thus keeping them out of situations in
which they are not thinking clearly) and
by providing risk-reduction counseling to
help them modify or change their high-
risk behaviors 2829
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1% Why do acdolescents
take drugs?

Adolescents experiment with drugs or continue
taking them for several reasons, including:

+ To fitin: Many teens use drugs “because
others are doing it"—or they think others
are doing it—and they fear not being
accepted in a social circle that includes
drug-using peers.

+  To feel good: Abused drugs interact with
the neurochemistry of the brain to produce
feelings of pleasure. The intensity of this

euphoria differs by the type of drug and how

it is used.

+  To feel better: Some adolescents suffer
from depression, social anxiety, stress-
related disorders, and physical pain. Using
drugs may be an attempt to lessen these
feelings of distress. Stress especially plays
a significant role in starting and continuing
drug use as well as returning to drug use
(relapsing) for those recovering from an
addiction.

* To do better: Ours is a very competitive
society, in which the pressure to perform
athletically and academically can be
intense. Some adolescents may turn to
certain drugs like illegal or prescription
stimulants because they think those
substances will enhance or improve their
performance.

» To experiment: Adolescents are often
motivated to seek new experiences,
particularly those they perceive as thrilling

or daring.

2. What drugs are most
frequently used by
adolescents?

Alcohol and tobacco are the drugs most
commonly abused by adolescents, followed by
marijuana. The next most popular substances
differ between age groups. Young adolescents
tend to favor inhalant substances (such as
breathing the fumes of household cleaners,

glues, or pens; see “The Dangers of Inhalants,”
page 15), whereas older teens are more likely
to use synthetic marijuana (“K2" or “Spice”") and
prescription medications—particuiarly opioid
pain relievers like Vicodin® and stimulants like
Adderall®. In fact, the Monitoring the Future
survey of adolescent drug use and attitudes
shows that prescription and over-the-counter
medications account for a majority of the drugs
most commonly abused by high-school seniors.

Most Commonly Abused Drugs by
High School Seniors (Other than
Tobacco and Alcohol)
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Source: Monitoring the Future National Resuits on Adolescent

Drug Use: Summary of Key Findings, 2013,
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3. How do adolescents
become addicted to
cdrugs, and which factors
increase risk?

Addiction occurs when repeated use of drugs
changes how a person'’s brain functions over
time. The transition from voluntary to compulsive
drug use reflects changes in the brain’s natural
inhibition and reward centers that keep a

person from exerting control over the impulse

to use drugs even when there are negative
consequences—the defining characteristic of
addiction.

Some people are more vuinerable to this
process than others, due to a range of possible
risk factors. Stressful early life experiences such
as being abused or suffering other forms of
trauma are one important risk factor. Adolescents
with a history of physical and/or sexual abuse
are more likely to be diagnosed with substance
use disorders.® Many other risk factors,
including genetic vulnerability, prenatal exposure
to alcchol or other drugs, lack of parental
supervision or menitoring, and association with
drug-using peers also play an important role.®

At the same time, a wide range of genetic and
environmental influences that promote strong
psychosocial development and resilience may
work to balance or counteract risk factors,
making it ultimately hard to predict which
individuals will develop substance use
disorders and which won't.

a. Is it possible for teens
to become addicted to
marijoana?

Yes. Contrary to common belief, marijuana is
addictive. Estimates from research suggest that
about 9 percent of users become addicted to
marijuana; this number increases among those
who start young (to about 17 percent, or 1 in

6) and among daily users (to 25-50 percent).??
Thus, many of the nearly 7 percent of high-
school seniors who (according to annual survey
data)* report smoking marijuana daily or almost
daily are well on their way to addiction, if not
already addicted, and may be functioning at a
sub-optimal leve! in their schoolwork and in
other areas of their lives.

Long-term marijuana users who try to quit
report withdrawal symptoms including irritability,
sleeplessness, decreased appetite, anxiety, and
drug craving, all of which can make it difficult

to stay off the drug. Behavioral interventions,
including Cognitive-Behavioral Therapy and
Contingency Management {providing tangible
incentives to patients who remain drug-free)
have proven to be effective in treating marijuana
addiction (see Page 24 for descriptions of
these treatments). Although no medications

are currently available to treat marijuana
addiction, it is possible that medications to ease
marijuana withdrawal, block its intoxicating
effects, and prevent relapse may emerge from
recent discoveries about the workings of the
endocannabinoid system, a signaling system in
the body and brain that uses chemicals related
to the active ingredients in marijuana.

Legalization of marijuana for adult recreational
use and for medicinal purposes is currently

the subject of much public debate. Whatever
the outcome, public health experts are worried
about use increasing among adolescents,

since marijuana use as a teen may harm the
developing brain, lower IQ, and seriously impair
the ability to drive safely, especially when
combined with alcohol.

Parents seeking more information about the
effects of marijuana on teens are encouraged
to see information offered on NIDA's Web
site: http://www.drugabuse.gov/drugs-abuse/
marijuana.
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The Dangers of inhalants

Various household products, including
cleaning fluids, glues, lighter fluid, aerosol
sprays, and office supplies like markers

and correction fluid, have fumes that are
sometimes breathed to abtain a brief,
typically alcohol-like high. Because of their
ready availability, these are frequently
among the earliest substances youth abuse;
they are generally less popular among older
teens, who have greater access to other
substances like alcohol or marijuana.

Although the high from inhalants typically
wears off quickly, immediate health
consequences of inhalant abuse may be
severe; In addition to nausea or vomiting,
users risk suffocation and heart failure—
called “sudden sniffing death.” Serious
long-term consequences include liver and
kidney damage, hearing loss, bone marrow
damage, and brain damage. Although
addiction to inhalants is not very common, it
can occur with repeated abuse.

Early abuse of inhalants may also be a
warning sign for later abuse of other drugs.
One study found that youth who used
inhalants before age 14 were twice as likely
to later use opiate drugs.* So it is important
for parents to safeguard household products
and be alert to signs that their younger
teens may be abusing these substances.

5. Is abuse of prescription
medications as
dangerous us other
forms of ililegual drug use?

Psychoactive prescription drugs, which include
opioid pain relievers, stimulants prescribed for
ADHD, and central nervous system depressants
prescribed to treat anxiety or sleep disorders, are
all effective and safe when taken as prescribed
by a doctor for the conditions they are intended
to treat. However, they are frequently abused—
that is, taken in other ways, in other quantities,

or by people for whom they weren't prescribed—
and this can have devastating consequences.

In the case of opioid pain relievers such

as Vicodin® or OxyContin®, there is a great

risk of addiction and death from overdose
associated with such abuse. Especially when
pills are crushed and injected or snorted, these
medications affect the brain and body very much
like heroin, including euphoric effects and a
hazardous suppression of breathing (the reason
for death in cases of fatal opioid overdose).

In fact, some young people who develop
prescription opioid addictions shift to heroin
because it may be cheaper to obtain.*®

ADHD medications such as Adderall® (which
contains the stimulant amphetamine) are
increasingly popular among young people who
take them believing it will improve their school
performance. This too is a dangerous trend.
Prescription stimulants act in the brain similarly
to cocaine or illegal amphetamines, raising heart
rate and blood pressure, as well as producing
an addictive euphoria. Other than promoting
wakefulness, it is unclear that such medications
actually provide much or any cognitive benefit,
however, beyond the benefits they provide when
taken as prescribed to those with ADHD.%

6. Are steroids addictive
and can steroid abuse bhe
treated?

Some adolescents—mostly male—abuse
anabolic-androgenic steroids in order to improve
their athletic performance and/or improve their
appearance by helping build muscles. Steroid
abuse may lead to serious, even irreversible,
health problems including kidney impairment,
liver damage, and cardiovascular problems that
raise the risk of stroke and heart attack (even
in young people). An undetermined percentage
of steroid abusers may also become addicted
to the drugs—that is, continuing to use them
despite physical problems and negative effects
on social relations—but the mechanisms
causing this addiction are more complex than
those for other drugs of abuse.

Steroids are not generally considered
intoxicating, but animal studies have shown that
chronic steroid use alters the same dopamine
reward pathways in the brain that are affected
by other substances. Other factors such as
underlying body image problems also contribute
to steroid abuse.* Moreover, when people stop
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using steroids, they can experience withdrawal
symptoms such as hormonal changes that
produce fatigue, loss of muscle mass and sex
drive, and other unpleasant physical changes.
One of the more dangerous withdrawal
symptoms is depression, which has led to
suicide in some people discontinuing steroids.
Steroid abuse is also frequently complicated
by abuse of other substances taken either as
part of a performance-enhancing regimen (such
as stimulants) or to help manage pain-, sleep-,
or mood-related side effects (such as opioids,
cannabis, and alcohol).?®

Because of this complicated mix of issues,
treatment for steroid abuse necessarily involves
addressing all related mental and physical
health issues and substance use disorders
simultaneously. This may involve behavioral
treatments as well as medications to help
normalize the hormonal system and treat

any depression or pain issues that may be
present. If symptoms are severe or prolonged,
hospitalization may be needed.

7. How do other mental
health conditions relute
to substance use in
adolescents?

Drug use in adolescents frequently overlaps with
other mental health problems. For example, a
teen with a substance use disorder is more likely
to have a mood, anxiety, learning, or behavioral
disorder too. Sometimes drugs can make
accurately diagnosing these other problems
complicated. Adolescents may begin taking
drugs to deal with depression or anxiety, for
example; on the other hand, frequent drug use
may also cause or precipitate those disorders.
Adolescents entering drug abuse treatment
should be given a comprehensive mental health
screening to determine if other disorders are
present. Effectively treating a substance use
disorder requires addressing drug abuse and
other mental health problems simuitanecusly.

Addiction occurs when repeated use
of drugs changes how a person’s
brain functions over time.

8. Does treatment of
ADHD with stimulant
medications like Ritalin®
and Adderall® increase
risk of substance abuse
later in life?

Prescription stimulants are effective at treating
aftention disorders in children and adolescents,
but concerns have been raised that they could
make a young person more vulnerable to
developing later substance use disorders. On
balance, the studies conducted so far have
found no differences in later substance use for
ADHD-affected children who received treatment
versus those that did not. This suggests that
treatment with ADHD medication does not affect
(either negatively or positively) an individual's
risk for developing a substance use disorder.

9. What are signs of drug
use in adolescents,
and what role can
parents play in getting
treatment?

If an adolescent staris behaving differently for
no apparent reason—such as acting withdrawn,
frequently tired or depressed, or hostile—it could
be a sign he or she is developing a drug-related
problem. Parents and others may overlook such
signs, believing them to be a normal part of

puberty.

Other signs include:

» achange in peer group

» carelessness with grooming

» decline in academic performance

* missing classes or skipping school

* loss of interest in favorite activities

+ changes in eating or sleeping habits

+ deteriorating relationships with family
members and friends

Parents tend to underestimate the risks or
seriousness of drug use. The symptoms listed
here suggest a problem that may already have
become serious and should be evaluated to
determine the underlying cause—which could
be a substance abuse problem or another
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mental health or medical disorder. Parents who
are unsure whether their child is abusing drugs
can enlist the help of a primary care physician,
school guidance counselor, or drug abuse
treatment provider.

Parents seeking treatment for an adolescent
child are encouraged to see NIDA's booklet,
Seeking Drug Abuse Treatment: Know What to
Ask (hitp:/iwww.drugabuse.gov/publications/
seeking-drug-abuse-treatment) and see the
Treatment Referral Resources section of this
guide {page 31).

10. How can puarents
participuate in their
adolescent child’'s
treatment?

Parents can actively support their child and

engage with him or her during the treatment and

recovery process. Apart from providing moral
and emotional support, parents can also play a
crucial role in supporting the practical aspects
of treatment, such as scheduling and making
appointments, as well as providing needed
structure and supervision through household
rules and monitoring. Also, several evidence-
based treatments for adolescents specifically
address drug abuse within the family context.
Family-based drug abuse treatment can help
improve communication, problem-solving,
and conflict resolution within the household.
Treatment professionals can help parents
and other family members identify ways they
can support the changes the adolescent

achieves through treatment (see "Family-Based

Approaches,” pages 25-26).

What role can medical
professionuals piay in
addressing substance
abuse (including abuse of
prescription drugs) among
adolescents?

Medical professionals have an important role to

play

in screening their adolescent patients for

drug use, providing brief interventions, referring
them to substance abuse treatment if necessary,

and

providing ongoing monitoring and follow-up.

Screening and brief interventions do not have to be
time-consuming and can be integrated into general
medical settings.

Screening. Screening and brief assessment
tools administered during annual routine
medical checkups can detect drug use before
it becomes a serious problem. The purpose

of screening is to look for evidence of any use
of alcohol, tobacco, or illicit drugs or abuse of
prescription drugs and assess how severe the
problem is. Results from such screens can
indicate whether a more extensive assessment
and possible treatment are necessary (see
“Screening Tools and Brief Assessments Used
with Adolescents,” below).*? Screening as a
part of routine care also helps to reduce the
stigma associated with being identified as
having a drug problem.

' Screening Tools and Brief
Assessments Used with

Adolescents

Screening tools are available and outlined

in

the American Academy of Pediatrics

(AAP) publications, Tobacco, Alcohol, and
Other Drugs: The Role of the Pediatrician in
Prevention, Identification, and Management
of Substance Abuse* and Substance Use
Screening, Brief intervention and Referral to
Treatment for Pediatricians.*?

In addition, the Alcohol Screening and Brief
Intervention for Youth: A Practitioner's Guide
developed by the National Institute on Alcohal
Abuse and Alcoholism provides information
on identifying adolescents at high risk for
alcohot abuse.*®
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«  Brief Intervention. Adolescents who report
using drugs can be given a brief intervention
to reduce their drug use and other risky
behaviors. Specifically, they should be
advised how continued drug use may harm
their brains, general health, and other areas
of their life, including family relationships
and education. Adolescents reporting no
substance use can be praised for staying
away from drugs and rescreened during their
next physical.

+  Referral. Adolescents with substance
use disorders or those that appear to be
developing a substance use disorder may
need a referral to substance abuse treatment
for more extensive assessment and care.

*  Follow-up. For patients in treatment, medical
professionals can offer ongoing support of
treatment participation and abstinence from
drugs during follow-up visits. Adolescent
patients who relapse or show signs of
continuing to use drugs may need to be
referred back to treatment.

»  Before prescribing medications that can
potentially be abused, clinicians can assess
patients for risk factors such as mental iliness
or a family history of substance abuse,
consider an alternative medication with less
abuse potential, more closely monitor patients
at high risk, reduce the length of time between
visits for refills so fewer pills are on hand,
and educate both patients and their parents
about appropriate use and potential risks
of prescription medications, including the

dangers of sharing them with others.

12. is adolescent tobacco use
treated similarly to other
drug use?

Yes. People often don't think of tobacco use as a
kind of "drug abuse” that requires treatment, and
motives for quitting smoking may be somewhat
different than motives for quitting other drugs.
But tobacco use has well-known health risks—
especially when begun in the teen years—and
the highly addictive nicotine in tobacco can make
treatment a necessity to help an adolescent quit.
Laboratory research also suggests that nicotine
may increase the rewarding and addictive effects
of other drugs, making it a potential contributor to
other substance use disorders.

Common treatment approaches like Cognitive-
Behavioral Therapy are now being used

to help adolescents quit smoking (and quit
using other drugs) by helping them “train their
brains” so they learn to recognize and control
their cravings and better deal with life stress.
Other therapies like Contingency Management
and Motivational Enhancement use incentives
and motivation techniques to help teens
reduce or stop smoking.* (See page 24 for
descriptions of these treatments.)

Tobacco use often accompanies other drug
use and needs to be addressed as part of
other substance use disorder treatment. In

a recent survey, nearly 55 percent of current
adolescent cigarette smokers (ages 12 to 17)
were also illicit drug users {by comparison,
only about 6 percent of those who did

not smoke used any illicit drugs).* Also,
cigarette smoking can be an indicator of other
psychiatric disorders, which can be identified
through comprehensive screening

by a treatment provider.

13. Are there medications
to treat adolescent
substance abuse?

Several medications are approved by the
FDA to treat addiction to opioids, alcohol, and
nicotine in individuals 18 and older. In most
cases, little research has been conducted

to evaluate the safety and efficacy of these
medications for adolescents; however,

some health care providers do use these
medications “off-label,” especially in older
adolescents (see “Addiction Medications,”
pages 26-28).

14. Do girls and boys have
different treatment
needs?

Adolescent girls and boys may have different
developmental and social issues that may

call for different treatment strategies or
emphases. For example, girls with substance
use disorders may be more likely to also have
mood disorders such as depression or to have
experienced physical or sexual abuse. Boys
with substance use disorders are more likely
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to also have conduct, behavioral, and |learning
problems, which may be very disruptive to their
school, family, or community. Treatments should
take into account the higher rate of internalizing
and traumatic stress disorders among adolescent
girls, the higher rate of externalizing disruptive
disorders and juvenile justice problems among
adolescent boys, and other gender differences
that may play into adolescent substance use
disorders.

15. What are the unigue

treatment needs of
adolescents from
different racial/ethnic
backgrountls?

Treatment providers are urged to consider the
unique social and environmental characteristics
that may influence drug abuse and treatment
for racial/ethnic minority adolescents, such as
stigma, discrimination, and sparse community
resources. With the growing number of immigrant
children living in the United States, issues of
culture of origin, language, and acculturation

are important considerations for treatment. The
demand for bilingual treatment providers to work
with adolescents and their families will also be
increasing as the diversity of the U.S. population
increases.

16. What role can the

juvenile justice system
play in addressing
acdolescent drug abuse?

Involvement in the juvenile justice system is
unfortunately a reality for many substance-
abusing adolescents, but it presents a valuable
opportunity for intervention. Substance use
treatment can be incorporated into the juvenile
justice system in several ways. These include:

+ screening and assessment for drug abuse
upon arrest

« initiation of treatment while awaiting trial

+ access to treatment programs in the community
in lieu of incarceration (e.g., juvenile treatment
drug courts)+

+ treatment during incarceration followed by
community-based treatment after release

Coordination and collaboration between juvenile
justice professionals, drug abuse treatment
providers, and other social service agencies

are essential in getting needed treatment to
adolescent offenders, about one half of whom
have substance use disorders.*®

17. What role do 12-step

groups or other recovery
suypport services play in
addiction treatment for
adolescents?

Adolescents may benefit from participation

in self- or mutual-help groups like 12-step
programs or other recovery support services,
which can reinforce abstinence from drug use
and other changes made during treatment, as
well as support progress made toward important
goals like succeeding in school and reuniting
with family, Peer recovery support services and
recovery high schools provide a community
setting where fellow recovering adolescents can
share their experiences and support each other
in living a drug-free life.

It is important to note that recovery support
services are not a substitute for drug abuse
treatment. Also, there is sometimes a risk in
support-group settings that conversation among
adolescents can turn to talk extolling drug use;
group leaders need to be aware of such a
possibility and be ready to direct the discussion
in more positive directions if necessary.
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@reatment for substance use disorders
is delivered at varying levels of care
in many different settings. Because
na single treatment is appropriate
for every adolescent, treatments

must be tailored for the individual. Based on

the consensus of drug treatment experts, the

American Society of Addiction Medicine (ASAM)

has developed guidelines for determining the

appropriate intensity and length of treatment for
adolescents with substance abuse problems,
based on an assessment involving six areas:*

(1) Level of intoxication and potential for
withdrawal

(2) Presence of other medical conditions

(3) Presence of other emotional, behavioral, or
cognitive conditions

(4) Readiness or motivation to change
(5) Risk of relapse or continued drug use

(6) Recovery environment (e.g., family, peers,
school, legal system)

With a substance use disorder—as with any
other medical condition—treatment must

be long enough and strong enough to be
effective. Just as an antibiotic must be taken for
sufficient time to kill a bacterial infection, even
though symptoms may already have subsided,
substance abuse treatment must continue for

a sufficient length of time to treat the disease.
Underireating a substance use disorder—
providing lower than the recommended level

of care or a shorter length of treatment than
recommended—will increase the risk of relapse
and could cause the patient, his or her family
members, or the referring juvenile justice system
to lose hope in the treatment because they will
see it as ineffective.

This section will review the settings in which
adolescent drug abuse treatment most often
OCCUrs.

Outpatient/intensive Outpatient
Adolescent drug abuse treatment is most
commonly offered in outpatient settings. When
delivered by well-trained clinicians, this can

be highly effective. QOutpatient treatment is
traditionally recommended for adolescents
with less severe addictions, few additional

mental health problems, and a supportive living
environment, although evidence suggests that
more severe cases can be treated in outpatient
settings as well. Qutpatient treatment varies in
the type and intensity of services offered and
may be delivered on an individual basis or in

a group format (although research suggests
group therapy can carry certain risks; see
“Group Therapy for Adolescents,” page 23).
Low- or moderate-intensity outpatient care

is generally delivered once or twice a week.
Intensive outpatient services are delivered more
frequently, typically more than twice a week for
at least 3 hours per day. Outpatient programs
may offer drug abuse prevention programming
(focused on deterring further drug use) or other
behavioral and family interventions. %

Partial Hospitalization

Adolescents with more severe substance use
disorders but who can still be safely managed
in their home living environment may be
referred to a higher level of care called partial
hospitalization or “day treatment.” This setting
offers adolescents the opportunity to participate
in treatment 4—6 hours a day at least 5 days a
week while living at home.

Residential/inpatient Treatment
Residential treatment is a resource-intense high
level of care, generally for adolescents with
severe levels of addiction whose mental health
and medical needs and addictive behaviors
require a 24-hour structured environment to
make recovery possible. These adolescents
may have complex psychiatric or medical
problems or family issues that interfere with
their ability to avoid substance use. One well-
known long-term residential treatment model

is the therapeutic community {TC). TCs use

a combination of techniques to “resocialize”
the adolescent and enlist all the members of
the community, including residents and staff,
as active participants in treatment. Treatment
focuses on building personal and social
responsibility and developing new coping skills.
Such programs offer a range of family services
and may require family participation if the TC is
sufficiently close to where the family lives. Short-
term residential programs also exist.5?
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TREATING ADOLESCENT
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esearch evidence supports the
effectiveness of various substance
abuse treatment approaches for
adolescents. Examples of specific
evidence-based approaches

are described below, including behavioral
and family-based interventions as well as
medications. Each approach is designed

to address specific aspects of adolescent
drug use and its consequences for the
individual, family, and society. In order for
any intervention to be effective, the clinician
providing it needs to be trained and well-
supervised to ensure that he or she adheres
to the instructions and guidance described in
treatment manuals. Most of these treatments
have been tested over short periods of
12-16 weeks, but for some adolescents,
longer treatments may be warranted; such a
decision is made on a case-by-case basis.
The provider should use clinical judgment

to select the evidence-based approach that
seems best suited to the patient and his or
her family.*

BEHAVIORAL APPROACHES

Behavioral interventions help adolescents

to actively participate in their recovery from
drug abuse and addiction and enhance their
ability to resist drug use. In such approaches,
therapists may provide incentives to remain
abstinent, modify attitudes and behaviors
related to drug abuse, assist families in
improving their communication and overall
interactions, and increase life skills to

handle stressful circumstances and deal

with environmental cues that may trigger
intense craving for drugs. Below are some
behavioral treatments shown to be effective in
addressing substance abuse in adolescents
(listed in alphabetical order).

Group Therapy for Adolescents

Adolescents can participate in group
therapy and other peer support programs
during and following treatment to help them
achieve abstinence. When led by well-
trained clinicians following well-validated
Cognitive-Behavioral Therapy (CBT)
protocols (see page 24), groups can provide
positive social reinforcement through peer
discussion and heip enforce incentives

to staying off drugs and living a drug-free
lifestyle.

However, group treatment for adolescents
carries a risk of unintended adverse effects:
Group members may steer conversation
toward talk that glorifies or extols drug

use, thereby undermining recovery goals.
Trained counselors need to be aware of that
possibility and direct group activities and
discussions in a positive direction.

Adolescent Community
Reinforcement Approach (A-CRA)

A-CRA is an intervention that seeks to help
adolescents achieve and maintain abstinence
from drugs by replacing influences in their
lives that had reinforced substance use with
healthier family, social, and educational or
vocational reinforcers. After assessing the
adolescent's needs and levels of functioning,
the therapist chooses from among 17 A-CRA
procedures to address problem-solving, coping,
and communication skills and to encourage
active participation in constructive social and
recreational activities.>*

* The treatments listed in this book are nol intended to be a comprehensive list of efficacious evidence-based treatment approaches for adolescents.
NIDA continues supporting research devaloping new approaches to address adolescent drug abuse.
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Cognitive-Behavioral Therapy (CBT)

CBT strategies are based on the theory that
learning processes play a critical role in the
development of problem behaviors like drug
abuse. A core element of CBT is teaching
participants how to anticipate problems and
helping them develop effective coping strategies.
In CBT, adolescents explore the positive and
negative consequences of using drugs. They
learn to monitor their feelings and thoughts and
recognize distorted thinking patterns and cues
that trigger their substance abuse; identify and
anticipate high-risk situations; and apply an
array of self-control skills, including emotional
regulation and anger management, practical
problem solving, and substance refusal. CBT
may be offered in outpatient settings in either
individual or group sessions (see "Group
Therapy for Adolescents,” page 23) orin
residential settings.%®

Contingency Management (CM)

Research has demonstrated the effectiveness
of treatment using immediate and tangible
reinforcements for positive behaviors to modify
problem behaviors like substance abuse. This
approach, known as Contingency Management
(CM), provides adolescents an opportunity

to earn low-cost incentives such as prizes or
cash vouchers (for food items, movie passes,
and other personal goods) in exchange for
participating in drug treatment, achieving
important goals of treatment, and not using
drugs. The goal of CM is to weaken the influence
of reinforcement derived from using drugs and
to substitute it with reinforcement derived from
healthier activities and drug abstinence. For
adolescents, CM has been offered in a variety
of settings, and parents can be trained to apply
this method at home. CM is typically combined
either with a psychosocial treatment or a
medication (where available). Recent evidence
also supports the use of Web-based CM to help
adolescents stop smoking.5®

Motivational Enhancement Therapy
(MET)

MET is a counseling approach that helps
adolescents resolve their ambivalence about
engaging in treatment and quitting their drug
use. This approach, which is based on a
technique called motivational interviewing,
typically includes an initial assessment of

the adolescent’'s motivation to participate in
treatment, followed by one to three individual
sessions in which a therapist helps the patient
develop a desire to participate in treatment by
providing non-confrontational feedback. Being
empathic yet directive, the therapist discusses
the need for treatment and tries to elicit self-
motivational statements from the adolescent
to strengthen his or her motivation and build

a plan for change. If the adolescent resists,
the therapist responds neutrally rather than by
contradicting or correcting the patient. MET,
while better than no treatment, is typically not
used as a stand-alone treatment for adolescents
with substance use disorders but is used to
motivate them to participate in other types of
treatment.®”

Twelve-Step Facilitation Therapy

Twelve-Step Facilitation Therapy is designed to
increase the likelihood that an adolescent with

a drug abuse problem will become affiliated

and actively involved in a 12-step program

like Alcoholics Anonymous (AA) or Narcotics
Anonymous (NA). Such programs stress the
participant's acceptance that life has become
unmanageable, that abstinence from drug use

is needed, and that willpower alone cannot
overcome the problem. The benefits of 12-

step participation for adults in extending the
benefits of addiction treatment appear to apply
to adolescent outpatients as well, according

to recent research. Research also suggests
adolescent-specific 12-step facilitation strategies
may help enhance outpatient attendance rates.>®

Behavioral interventions help adolescents to actively participate in their
recovery from drug abuse and addiction and enhance their ability to resist

drug use.
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FAMILY-BASED APPROACHES

Family-based approaches to treating
adolescent substance abuse highlight

the need to engage the family, including
parents, siblings, and sometimes peers,

in the adolescent’s treatment. Involving

the family can be particularly important,

as the adolescent will often be living with

at least one parent and be subject to the
parent’s controls, rules, and/or supports.
Family-based approaches generally address

a wide array of problems in addition to the
young person’s substance problems, including
family communication and conflict; other co-
occurring behavioral, mental health, and
learning disorders; problems with school or
work attendance; and peer networks. Research
shows that family-based treatments are highly
efficacious; some studies even suggest they are
superior to other individual and group treatment
approaches.* Typically offered in outpatient
settings, family treatments have also been tested
successfully in higher-intensity settings such as
residential and intensive outpatient programs.
Below are specific types of family-based
treatments shown to be effective in treating
adolescent substance abuse.

Brief Strategic Family Therapy (BSFT)

BSFT is based on a family systems approach
to treatment, in which one member’s problem
behaviors are seen to stem from unhealthy
family interactions. Over the course of 12-16
sessions, the BSFT counselor establishes a
relationship with each family member, observes
how the members behave with one another,
and assists the family in changing negative

Involving the family can be
particularly importantin
adolescent substance abuse
treatment.

interaction patterns. BSFT can be adapted to

a broad range of family situations in various
settings (mental health clinics, drug abuse
treatment programs, social service settings,
families' homes) and treatment modalities (as a
primary outpatient intervention, in combination
with residential or day treatment, or as an
aftercare/continuing-care service following
residential treatment).®

Family Behavior Therapy (FBT)

FBT, which has demonstrated positive results
in both adults and adolescents, combines
behavioral contracting with contingency
management to address not only substance
abuse but other behavioral problems as

well. The adolescent and at least one parent
participate in treatment planning and choose
specific interventions from a menu of evidence-
based treatment options. Therapists encourage
family members to use behavioral strategies
taught in sessions and apply their new skills

to improve the home environment. They set
behavioral goals for preventing substance

use and reducing risk behaviors for sexually
transmitted diseases like HIV, which are
reinforced through a contingency management
(CM) system (see description on page 24).
Goals are reviewed and rewards provided at
each session.%’
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Functional Family Therapy (FFT)

FFT combines a family systems view of family
functioning (which asserts that unhealthy

family interactions underlie problem behaviors)
with behavioral techniques to improve
communication, problem-solving, conflict
resolution, and parenting skills. Principal
treatment strategies include (1) engaging
families in the treatment process and enhancing
their motivation for change and (2) modifying
family members’ behavior using CM techniques,
communication and problem solving, behavioral
contracts, and other methods.®

Undertreating a substance use
disorder will increase the risk of
relapse.

Multidimensional Family Therapy
(MDFT)

MDFT is a comprehensive family- and
community-based treatment for substance-
abusing adolescents and those at high risk for
behavior problems such as conduct disorder
and delinquency. The aim is to foster family
competency and collaboration with other
systems like school or juvenile justice. Sessions
may take place in a variety of locations,
including in the home, at a clinic, at school, at
family court, or in other community locations.
MDFT has been shown to be effective even with
more severe substance use disorders and can
facilitate the reintegration of substance abusing
juvenile detainees into the community.®*

Multisystemic Therapy (MST)

MST is a comprehensive and intensive family-
and community-based treatment that has been
shown to be effective even with adolescents
whose substance abuse problems are severe
and with those who engage in delinquent and/
or violent behavior. In MST, the adolescent's
substance abuse is viewed in terms of
characteristics of the adolescent (e.g., favorable
attitudes toward drug use) and those of his or
her family (e.g., poor discipline, conflict, parental
drug abuse), peers (e.9., positive attitudes
toward drug use), school (e.g., dropout, poor
performance), and neighborhood (e.g., criminal
subculture). The therapist may work with the
family as a whole but will also conduct sessions
with just the caregivers or the adolescent
alone.®

ADDICTION MEDICATIONS

Several medications have been found to

be effective in treating addiction to opioids,
alcohol, or nicotine in adults, although none of
these medications have been approved by the
FDA to treat adolescents. In most cases, only
preliminary evidence exists for the effectiveness
and safety of these medications in people
under 18, and there is no evidence on the
neurobiological impact of these medications
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on the developing brain. However, despite

the relative lack of evidence, some health
care providers do use medications “off-label”
when treating adolescents (especially older
adolescents) who are addicted to opioids,
nicotine, or (less commonly) alcohol. Newer
compounds continue to be studied for possibly
treating substance use disorders in adults and
adolescents, but none other than those listed
here have shown conclusive results.

Note that there are currently no FDA-approved
medications to treat addiction to cannabis,
cocaine, or methamphetamine in any age
group.

Opioid Use Disorders

Buprenorphine reduces or eliminates opioid
withdrawal symptoms, including drug cravings,
without producing the “high” or dangerous side
effects of heroin and other opioids. It does this
by both activating and blocking opioid receptors
in the brain (i.e., it is what is known as a partial
opioid agonist). It is available for sublingual
(under-the-tongue) administration both in a
stand-alone formulation (called Subutex®)

and in combination with another agent called
naloxone. The naloxone in the combined
formulation {marketed as Suboxone®) is
included to deter diversion or abuse of the
medication by causing a withdrawal reaction

if it is intravenously injected.®® Physicians with
special certification may provide office-based
buprenorphine treatment for detoxification
and/or maintenance therapy. It is sometimes
prescribed to older adolescents on the basis
of two research studies indicating its efficacy
for this population % even though it is not
approved by the FDA for pediatric use.*

Methadone also prevents withdrawal
symptoms and reduces craving in opioid-
addicted individuals by activating opioid
receptors in the brain (i.e., a full opioid agonist).

Adolescent drug abuse treatment is
most commonly offered in outpatient
settings.

It has a long history of use in treatment of
opioid dependence in adults, and is available
in specially licensed methadone treatment
programs. In select cases and in some States,
opioid-dependent adolescents between the ages
of 16 and 18 may be eligible for methadone
treatment, provided they have two documented
failed treatments of opioid detoxification or
drug-free treatment and have a written consent
for methadone signed by a parent or legal
guardian.®®

Naltrexone is approved for the prevention of
relapse in adult patients following complete
detoxification from opioids. It acts by blocking
the brain's opioid receptors (i.e., an opioid
antagonist), preventing opioid drugs from acting
on them and thus blocking the high the user
would normally feel and/or causing withdrawal if
recent opioid use has occurred. It can be taken
orally in tablets or as a once-monthly injection
given in a doctor's office (a preparation called
Vivitrol®).70

Alcohol Use Disorders?

Acamprosate (Campral®) reduces withdrawal
symptoms by normalizing brain systems
disrupted by chronic alcohol consumption in
adults.

Disulfiram (Antabuse®) inhibits an enzyme
involved in the metabolism of alcohol, causing an
unpleasant reaction if alcohol is consumed after
taking the medication.™

*  According to the FDA label, *“SUBOXONE and SUBUTEX are not recommended far use in pediatric patients. The safety and effectiveness of
SUBOXONE and SUBUTEX in patients below the age of 16 have not been established.”

+ Medication-assisted therapies are rarely used to treat adolescent alcohol use disorders.
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Naltrexone decreases alcohol-induced euphoria
and is available in both oral tablets and leng-
acting injectable preparations (as in its use for
the treatment of opioid addiction, above).

Nicotine Use Disorders

Bupropion, commonly prescribed for
depression, also reduces nicotine cravings and
withdrawal symptoms in adult smokers.”

Nicotine Replacement Therapies (NRTs)
help smokers wean off cigarettes by activating
nicotine receptors in the brain. They are
available in the form of a patch, gum, lozenge,
nasal spray, or inhaler.™

Varenicline reduces nicotine cravings and
withdrawal in adult smokers by mildly stimulating
nicotine receptors in the brain.”

RECOVERY SUPPORT SERVICES

To reinforce gains made in treatment and to
improve their quality of life more generally,
recovering adolescents may benefit from
recovery support services, which include
continuing care, mutual help groups (such

as 12-step programs), peer recovery support
services, and recovery high schools. Such
programs provide a community setting where
fellow recovering persons can share their
experiences, provide mutual support to each
other's struggles with drug or alcohol problems,
and in other ways support a substance-free
lifestyle. Note that recovery support services are
not substitutes for treatment. Also, the existing
research evidence for these approaches (with
the exception of Assertive Continuing Care) is
preliminary; anecdotal evidence supports the
effectiveness of peer recovery support services
and recovery high schools, for example, but
their efficacy has not been established through
controlled trials.

Assertive Continuing Care (ACC)

ACC is a home-based continuing-care
approach delivered by trained clinicians to
prevent relapse, and is typically used after

an adolescent completes therapy utilizing

the Adolescent Community Reinforcement
Approach (A-CRA, see page 23). Using positive
and negative reinforcement to shape behaviors,
along with fraining in problem-solving and
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communication skills, ACC combines A-CRA
and assertive case management services
(e.g., use of a multidisciplinary team of
professionals, round-the-clock coverage,
assertive outreach) to help adolescents and
their caregivers acquire the skills to engage in
positive social activities.™

Mutual Help Groups

Mutual help groups such as the 12-step
programs Alcoholics Anonymous (AA) and
Narcotics Anonymous (NA) provide ongoing
support for people with addictions to alcohol
or drugs, respectively, free of charge and in

a community setting. Participants meetin a
group with others in recovery, once a week or
more, sharing their experiences and offering
mutual encouragement. Twelve-step groups
are guided by a set of fundamental principles
that participants are encouraged to
adopt—including acknowledging that willpower
alone cannot achieve sustained sobriety,

that surrender to the group conscience must
replace self-centeredness, and that long-
term recovery involves a process of spiritual
renewal.”®

Peer Recovery Support Services

Peer recovery support services, such as
recovery community centers, help individuals
remain engaged in treatment and/or the
recovery process by linking them together
both in groups and in one-on-one relationships
with peer leaders who have direct experience
with addiction and recovery. Depending on

the needs of the adolescent, peer leaders

may provide mentorship and coaching and
help connect individuals to treatment, 12-

step groups, or other resources. Peer leaders
may also facilitate or lead community-building
activities, helping recovering adolescents build
alternative social networks and have drug- and
alcohol-free social options.™

Recovery High Schools

Recovery high schools are schools specifically
designed for students recovering from
substance abuse issues. They are typically part
of another school or set of alternative school
programs within the public school system,

but recovery school students are generaily
separated from other students by means

of scheduling and physical barriers. Such
programs allow adolescents newly in recovery
to be surrounded by a peer group supportive of
recovery efforts and attitudes. Recovery schools
can serve as an adjunct to formal substance
abuse treatment, with students often referred by
treatment providers and enrolled in concurrent
treatment for other mental health problems.”™

Principles of Adolescent Substance Use Disorder Treatment: A Research-Based Guide « 29



30 = Princlples of Adolescent Substance Use Disorder Treatment: A Research-Based Guide



TREATMENT
REFERRAL
RESOURCES

Substance Abuse and Mental Health Services Administration
(SAMHSA) Treatment Locator: 1-800-662-HELP or search
www.findtreatment.samhsa.gov

The “Find A Physician” feature on the American Society
of Addiction Medicine (ASAM) Web site:
http://community.asam.org/search/default.asp?m=basic

The Patient Referral Program on the American Academy
of Addiction Psychiatry Web site:
hitp.//iwww.aaap, org/patient-referral-program

The Child and Adolescent Psychiatrist Finder on the American
Academy of Child and Adolescent Psychiatry Web site:
http://www.aacap.org/cs/root/child_and_adolescent_
psychiatrist_finder/child_and_adolescent_psychiatrist_finder
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Legal weed having little
effect on teen marijuana
use, federal data shows

By Christopher Ingraham December 18, 2015

Federal data released this week found there was no change in monthly marijuana use in nearly every
U.S. state compared to last year. The only significant changes were in Rhode Island, Ohio and Hawaii,

where monthly marijuana use fell year over year.

The latest state-level data, which asks participants if they used marijuana in the past month, is
particularly useful, as it covers the first year of legal recreational marijuana in Colorado and
Washington. While the rate of monthly teen marijuana use did tick upward in those states, the change
wasn't statistically significant, according to the Substance Abuse and Mental Health Services
Administration (SAMHSA), which released the data.

In Colorado, 12.6 percent of 12- to 17-year-olds used marijuana monthly in the combined years 2013 and
2014, up slightly from 11.2 percent in 2012-2013. (SAMHSA combines years for state-level estimates to
increase the sample size.) Similarly, in Washington, the monthly teen marijuana use rate was 10.1

percent in 2013-2014, compared with 9.8 percent in 2012-2013.

Proponents and opponents of marijuana legalization gave different interpretations of the changing teen

use rates.
"This data, combined with other federally-funded research released this week, shows that what our
opponents say about legalization leading to skyrocketing youth marijuana use just isn't true,” Tom

Angell of Marijuana Majority, a pro-legalization group, said in an email.

Another recent federal survey of drug use among high school students found marijuana use was flat

nationwide this year.

https://www.washingtonpost.com/news/wonk/wp/2015/12/18/legal-weed-having-little... 27-01-2017
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But legalization opponents pointed out that due partly to decreases in use in other states, Colorado now
leads the nation in monthly adolescent marijuana use. "Now that Colorado has legalized and widely
commercialized marijuana, their children use marijuana regularly more than children in any other

state," said Kevin Sabet of Smart Approaches to Marijuana, an anti-legalization group.

Public health experts say the latest numbers are not particularly suggestive one way or another. "Most of
the legal changes have pertained only to those 21 and over, so the absence of a big increase in teens is
exactly what you'd expect,” said Jonathan Caulkins of Carnegie Mellon University. "So it secems to me
that the non-response of teens to the non-legalization for teens really tells us very little about the effects

of legalization.”

Like the national survey that came out earlier this month, the state-level data show significant decreases
in the percentage of teens who say there's a "great risk of harm from smoking marijuana once a month."
This has traditionally been understood as a risk factor for increased marijuana use -- if kids don't think

pot is harmful, they'll be more likely to try it.

But that pattern hasn't held true over the past few years. Perceptions of risk are decreasing, and use
among teens is flat. "Maybe this cohort is just plain well-behaved, but not being afraid of pot doesn't

scem to be leading them to use a lot of it,” Kleiman said.
Caulkins noted that teens have been saying that marijuana is easily available for decades now. "The
availability reported in [the Monitoring the Future Survey] was already very high 20 years ago, so the

liberalization couldn't do much more to increase availability. And it has not changed legal risk or

consequences for teens,” he said.

Christopher Ingraham writes about politics, drug policy and all things data. He previously
worked at the Brookings Institution and the Pew Research Center. W Follow @_cingraham
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Legal pot in Oregon: One year later

By Newlle Crombie | The Oregonian/OrsgonLive
Email the author | Follow on Twittar
on June 30, 2016 at 4.07 PM, updated July 11, 2016 at 12 33 PM

MARIJUANA
LEGALIZATION IN
OREGON

Marijuana eases pain, but could
trigger other health problems, major
revisw finds

Southern Oregon pot growers
burning huge piles of moldy
marijuana

Albany, Oregon City among cities
that rejected pot bans

Oregon issues first ‘health alert’ for
tainted marijuana

Blast rocks legal marijuana busingss
in Astoria, sends 2 to burn unit

All Stories

QOregon is marking its first year of legal marijuana and with it some milestones: We are buying a lot of pot and the sales are generating
millions in tax revenue -- but not in the eastem half of the state, whare the idea remains particulary unpopular.

Other cannabis trends worth noting: Oregon recorded an uptick in marijuana-impaired drivers last year and the Oregon Poison Center
fislded more calls from people who felt sick after overindulging.

Last July 1, Oregon became one of a handful of states where anyone 21 and clder can possess pot and grow it in their backyard.

The state's official recreational marijuana marketplace, complete with seed-to-sale tracking, wen't open until later this year, But the
Legislature gave the go-ahead for early recreational pot sales earlier this year, allowing consumers to walk into one of hundreds of
existing medical marijuana dispensaries to buy pet, including marijuana-infused edibles and extracts

Some key takeaways since the landmark law took effect:
Oregonians have embraced the industry, at least with their wallets.

Oregon has collected $14.9 million in tax revenues from the sales of recreational marijuana since January - translating into an
estimated $60 million in sales.

Marijuana sales are taxed at 25 percent, though medical marijuana remains untaxed. The revenue has far outpaced state economists’
expectations and that doesn't include the recently expanded sales of spendier edibles and concenirates.

The tax on recreational pot eventually will be replaced with one ranging from 17 percent to 20 parcent once the Oregon Liguor Control
Commission begins regulating recreational marijuana sales later this year

What's next

The Oregon Liquor Cantral C id i ily wall if production, p ing and sales. But the agancy isn't expecied lo open the
markat until Ociober Meanwhile consumars 21 and older can shap for pol at any one of the 382 medical marij disp ies selling to the recreational
mathet.

According to tha latast statistics, the liquer i has ived 1.088 spplications for the six kinds of licensas the agency s charged with issuing’
labs, prod p tinlasaler. relniler, ressarcher.

The agency has ived 734 applications for marij prod i , 123 of them in Jacksen County
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The Legislature set the base tax rate at 17 percent, but cities and counties can adopt ordinances that add up to 3 percent more.

In Portland, home to 147 dispensaries selling recreatignal marijuana, the City Council in June voted unanimously to place a 3 percent
pot tax on the Nov. 8 ballot. City officials said the tax could conservatively raise an estimated $3 million to $5 million a year for Portland

Leafly, a marijuana review site and guide to dispensaries, says recreationa! cannabis sells for an average of $13.67 a gram in Oregon,
compared with $14.68 a gram in Washington.

In June, dispensaries started selling marijuana-infused edibles, extracts and topical products that had until now been available only on
the medical marnjuana marketl. The new choices have been an additional boon to sales, shop owners say.

Case Van Dorne and Joe! Jennings - owners of a dispensary an Partland's east side and another near the Beaverton border - say
business is brisk. Their west-side location on bustling Southwest Beaverton-Hillsdale Highway sees 400 to 800 customers on a typical
Friday, and the east-side shop sees betwean 250 and 400

"Doclors come in in scrubs, lawyers in suits. chefs fresh out of a greasy kitchen - people are stopping by to pick up some weed and
going home o watch a movie," Van Dome said.

Police are finding more drivers under the Influence of marijuana.

Between July 1 and Dec. 31 of last year, 50 drivers were accused of driving under the influence of marijuana, compared with 19 for the
same fime period the previous year, according to the latest Oregon State Police statistics.

Another 93 drivers were accused of having marijuana along with other drugs in their systems at the time they were stopped, compared
with 44 the previous year,

Overall, the agency's data shows driving under the influence of any substance rose by 7 percent in 2015.

Sgt. Bob Ray, spokesman for the Washington County Sheriff's Office, said deputies have seen a similar upward trend among drivers,
especially those combining aleohol and marijuana. His agency plans eventually to train all 186 deputies in evaluating whether a
motorist is under the influence of drugs, including cannabis, he said

“It's clearly much more than it was befora” legalization, Ray said "I don't know that people realize the effects, especially when you
combine marijuana and aleohel, how much mare impaired that makes you."

Much remains unknown about the impact of legal marijuana on public health in Oregon.

Public health experts have begun gathering a wide range of data on how much marjuana Oregonians are consuming and in what form
now that it's legal to possess, grow and buy.

The latest data, collected in 2014 before recreational sales began, shows 1 in 10 adults in Oregon use marijuana. That rale has
exceeded the national average for the past decade.

The state won't get a clear picture of teen marijuana consumption until 2017 when it conducts the next Oregon Healthy Teens Survey
said Julia Dilley, a senior research scientist and epidemiologist who works for Multnomah County

Among young adults in the county pot use isn't only common but, according to 2013 data, appears to be on the rise. Already,
Multnomah County teens use marijuana at rates higher than teens in the rest of Oregon and the couniry, and they say the drug is easy
to get, according to 2014 public health surveys.

Using a federal grant from the National Instilute of Drug Abuse, Oregon and Washington are looking at how local regulation, including
bans on pot shops, affects public health.

They're looking at rates of treatment for manjuana dependence and emergency room visits, data that's not yet available

Cregon Poison Center statistics show the number of calls related to marijuana ingestion has ticked up each year since 2013, when the
center received 112 marijuana-related calls. Last year, the agency handled 158,

In the first three months of this year, the center received 86 cails about marijuana, which associate medical director Rob Hendrickson
speculated is a "gross underestimation of total statewide harm” since most emergency doctors don't often report mild cases involving
adults seeking medical treatment after consuming pot.

The poison center is studying what symptoms peopie experience when they seek emergency room care after smoking or eating
marijuana and at what doses they experience prablems, said Hendrickson, a professor of emergency medicine and a medical
toxicologist at Oregon Health & Science University.

Dilley said even Colorado hasn't drawn solid conclusions from the public health data that it's collected since legalizing marijuana in
2012,

“Oregon is in the same boat,” she said "Oregon is unique in that the regulated recreational market isn't officially open even though we
have retail sales. We are in a bit of a gray peried of implementation.”

Many communities, especially in eastern Oregon, remain opposed to recreational pot.

According to the latest tally kept by the Oregon Liquor Control Commission, more than 100 cities and counties throughout aastern

http://www.oregonlive.com/marijuana/index.ssf/2016/06/oregon marks 1 vear anni... 27-01-2017
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Oregon, have opled out of allowing licensed marijuana businesses.

They are allowed to ban recreational marijuana production and sales under a law passed by the Legislature in 2015. Communities
where at least 55 percent opposed Oregon's legalization measure could opt out without referring an ordinance to the voters if they
decided before last December. Any city or county, however, can still refer an opt-out measure to voters at the next general election in
November

Marijuana activists in two communities - Grant and Klamath counties - tried to overturn local bans earlier this year with referendums
that local voters rejected.

One consequence of apting out: Govemments that reject legal pot don't get a share of the tax ravenue generated statawide by
recreational manjuana sales.

Hundreds of Oregonians with marijuana-related arrests and convictions are seeking to have old cases set aside.

Nearly 400 people with marijuana-related arrests or convictions sought to have those crimes set aside last year, according to statistics
kept by the Oregon Judicial Department.

The Legislature last year made significant changes to the way the enminal justice system treats marijuana: Lawmakers reduced
penalties for most manjuana-related offenses, including growing and selling cannabis, and mada it easier for people to have old pot
convictions set aside, meaning sealed from public view

Under the new law, when someone applies fo have a previous marijuana-related conviction set aside, the court musl consider how that
person's crime would be classified today

While the process doesn't erase the crimes from their records, it allows people to claim on an employment application or housing form
that they've never been convicted of a crime.

The judicial department data shows an increasing number of pecple are apparently taking advantage of the set-aside provision. In
2013, for instance, 213 people applied to have amests or convictions in marijuana cases sealed, last year, the number rose to 385, So
far this year the state has received 248 applications

Paul Armentano, deputy director of the National Organization for the Reform of Marijuana Laws, said Oregon has among the "most
progressive” policies on marijuana in the country, especially when compared with places like Florida, where possession of more than
20 grams of marijuana is a felony

In states such as Alaska and Washington, where voters have approved marijuana reform, lawmakers have been slow to adapt,
Armentanc said

"Lawmakers are resistant to thosa changes and thay have used the time period afier these laws are voted on to try to amend the laws
to make them more rastrictive than the voters intended them to bs,” he said. "Oregon is going down a very different road "

Even in the era of legal marijuana, some activities remain off-limits.

People can't consume marijuana in public. State and local regulations have put a damper on large-scale social events in Portland that
featura pot consumptlion, essentially outlawing them. Employers can drug-test their workers and landlords can prohibit cannabis
consumption and cultivation on their property.

— Noelle Crombie
ncromble@oregonian.com

503-276-7184; @noellecrombie
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Here’s how legal pot
changed Colorado and
Washington

By Christopher Ingraham October 13, 2016

Marijuana has had little impact so far on various public health measures in states where it has been

legalized, according to a report from the Drug Policy Alliance released Thursday.

Three years after commercial marijuana markets first opened in Colorado and Washington,
the nonprofit organization, which favors marijuana legalization, acknowledges that it is “too early to

draw any line-in-the-sand conclusion about the effects of marijuana legalization.”

But in the DPA’s reading, the preliminary numbers are encouraging: “so far, so good,” as the report
sums things up. The DPA report echoes the findings of a study by the libertarian Cato Institute earlier
this year.

Here's what the DPA report found:

1. Teen marijuana use is unchanged.

In both Colorado and Washington, state surveys have shown no significant change in marijuana use

among teens since voters passed legalization measures.

This is an important issue, as researchers generally agree that people who start using marijuana in their
teens are more likely to become dependent on the drug later in their lives, and may be at higher risk of

other physical and mental health problems related to marijuana use.

| PSRN T, ) PRV S 4+ mmnnn fon menam feasvman lidaoaoaa ANV ENMTNINY Namemnm lemnee Vmmnl vt Al AT AT AN



Side 2 af 4

Opponents of legalization often point out that one highly regarded federal survey on drug use shows that
Colorado is No. 1 in the nation when it comes to teen marijuana use. But experts say that the trend in

that survey was in place long before Colorado voters legalized marijuana.

Experts also point out that the official state survey, which uses a much larger sample size than the
federal survey, indicates that Colorado teens are middle-of-the-pack on marijuana use compared to

teens in the rest of the nation.

“Preliminary data show that the legalization of marijuana has had little to no impact on the overall rate

of youth use of marijuana,” the DPA report concludes.

2. Marijuana arrests arc way down — but racial disparitics remain.

“Arrests in all states and Washington, D.C. for the possession, cultivation and distribution of marijuana
have plummeted since voters legalized the adult use of marijuana,” the DPA finds, citing official state
and municipal numbers. The reduction in arrests is “saving those jurisdictions millions of dollars and

preventing the criminalization of thousands of people.”

In Colorado, marijuana arrests fell by nearly half from 2012 to 2014. Marijuana posscssion charges in
Washington state fell by a more dramatic 98 percent between 2012 and 2013. Alaska, Oregon and D.C.

show similar declines.

From a criminal justice standpoint, that's a significant development. A report out yesterday from the
ACLU and Human Rights Watch found that in a given year, American police typically arrest more

people for marijuana use than for all violent crimes combined.

“By no longer arresting and prosecuting possession and other low-level marijuana offenses, states are
saving hundreds of millions of dollars,” the Drug Policy Alliance writes, citing the $200 million spent on

marijuana enforcement in Washington state between 2000 and 2010.

Still, the DPA notes that disparities in marijuana arrest rates between black and white citizens remain,
even after legalization: “While legalization substantially reduces the total number of blacks and Latinos
arrested for marijuana offenses, it does not eliminate the forces that contributed to the disparity in the

first place.”

3. Marijuana legalization appears to have had little impact on traffic fatalities.

https://www.washinstonnost.com/news/wonk/wp/2016/10/13/heres-how-lepal-not-ch... 27-01-2017
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“In Colorado and Washington the post-legalization traffic fatality rate has remained statistically
consistent with pre-legalization levels, is lower in each state than it was a decade prior, and is lower than

the national rate,” the DPA writes, citing federal traffic statistics through 2014.

More recent data through 2015 and 2016 analyzed by the Cato Institute yields similar conclusions.

Opponents of legalization point out that while overall fatal crash rates are little changed, drivers in fatal

crashes are now more likely to test positive for marijuana in places like Washington.

But one challenge to these figures is that marijuana impairment can't be measured via blood tests the
same way alcohol impairment can: “it is difficult to establish a relationship between a person's THC [the
active psychoactive compound in marijuana] blood or plasma coneentration and performance impairing

effects,” the National Highway Transit Safety Administration writes.

This is because the active compounds in marijuana are absorbed slowly into the body, and may be
detectable in blood samples long after impairment has passed. Post-legalization, if more drivers are
testing positive for marijuana that may simply “demonstrate an as-expected increase in marijuana use

by adults over 21 years of age in the states that have legalized,” according to the Drug Policy Alliance.

4. Tax revenues have gone up, but make up a small slice of state budgets overall.

By the second year of legalization, marijuana tax revenues exceeded projections in both Colorado and
Washington. In the most recent fiscal years, recreational marijuana brought in $129 million in taxes in

Colorado and $220 million in Washington.

“These revenues fund school construction, marijuana enforcement and general state needs,” the DPA

writes.

Relative to the overall size of the state budgets, these numbers aren’t huge — they represent less than 1

percent of total state expenditures in both cases.

5. Other effects

The Drug Policy Alliance report doesn't make note of other effects of legalization frequently mentioned

by marijuana opponents.

Rates of marijuana poisonings among small children in Colorado increased post-legalization, although
the overall numbers remain negligible: There were 47 marijuana-related poison control center calls in

Colorado in 2015, up from 25 in 2013.
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The rate of adult emergency department visits for marijuana use also increased following legalization.
This was mostly attributable to more emergency department visits from tourists who had come to the

state and had a negative experience with marijuana,

Christopher Ingraham writes about politics, drug policy and all things data. He previously
worked at the Brookings Institution and the Pew Research Center. W Follow @_cingraham
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Marijuana and the developing brain

More states are legalizing marijuana, but concerns remain about
its long-term effects on the adolescent brain.

By Kirsten Weir
November 2015, Vol 46, No. 10
Print version: page 48

Marijuana is the most widely used illicit drug in the United States — but the term "illicit” may not apply
much longer, Twenty-three states have legalized Cannabis sativa for medical use since 1996, Alaska,
Colerado, Oregon, Washington and Washington, D.C., now allow recreational use of the drug for
people over 21. Acceptance of marijuana is growing (ahem) like a weed.

Those laws are not without controversy. Among the critics' concerns is the worry that, despite age
limits, legalization might make marijuana more accessible to young people. And adolescents’
developing brains may be particularly vuinerable to lasting damage from the drug.

"There are a lot of open questions” about the long-term effects of marijuana, says Susan Weiss, PhD,
director of the division of extramural research at the Nationa! Institute on Drug Abuse (NIDA). "But
there's a growing literature, and it's all pointing in the same direction: Starting young and using
frequently may disrupt brain development.”

Brain under construction

Marijuana shows considerable promise for treating medical conditions including pain, muscle spasms,
seizure disorders and nausea from cancer chemotherapy. At least some of those benefits are thought
to come from cannabidiol, a chemical component of the marijuana plant not thought to produce mind-
altering effects. But there's a lot left to learn about this and other chemical compounds in marijuana.
Recently, the Senate recommended $800,000 for an Institute of Medicine study on medical
marijuana, and has alse encouraged the Mational Institutes of Health to support more research on
cannabidiol.

What's clear, however, is that marijuana’s signature high comes from a psychoactive component
known as tetrahydrocannabinel (THC). And evidence is mounting, says Weiss, that THC is not risk-
free.

In the short term, marijuana use has been shown to impair functions such as attention, memory,
learning and decision-making. Those effects can last for days after the high wears off. Heavy
marijuana use in adolescence or early adulthood has been associated with a dismal set of life
outcomes including poor schocl performance, higher dropout rates, increased welfare dependence,
greater unemployment and lower life satisfaction.

But it's not clear that marijuana deserves the bulk of the blame. Some researchers have suggested
that factors such as peer influence, emotional distress or a tendency toward problem behavior could
predispose people to drug use as well as poor life cutcomes. "ls marijuana the causal agent in these
outcomes, or is it part of a variety of vulnerability factors?" Weiss asks.
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Few longitudinal studies have been conducted to follow the trajectories of young people before and
after they take their first hit of marijuana. But one long-term prospective study from New Zealand
showed worrisome findings.

Duke University psychologist Terrie Moffitt, PhD, and colleagues collected data from the Dunedin
Multidisciplinary Health and Development Study, longitudinal research that has followed 1,000 New
Zealanders born in 1972, Participants answered guestions about marijuana use at 18, 21, 26, 32 and
38. They also underwent neuropsycholegical testing at ages 13 and 38.

The team found that persistent marijuana use was linked {0 a decline in IQ, even after the researchers
controlled for educational differences. The most persistent users — those who reported using the
drug in three or more waves of the study — experienced a drop in neuropsychological functioning

equivalent to about six 1Q points (PNAS {hitp://www pnas.org/content/109/40/E2657 full) , 2012). "That's in
the same realm as what you'd see with lead exposure,” says Weiss. "lt's not a trifle.”

There are some reasons to think that adolescents may be uniguely susceptible to lasting damage
from marijuana use. At least until the early or mid-20s, "the brain is still under construction,” says Staci
Gruber, PhD, a neuroscientist and director of the Cognitive and Clinical Neuroimaging Core and the
Marijuana Investigations for Neuroscientific Discovery (MIND) Program at MclLean Hospital/Harvard
Medical School. During this period of neurodevelopment, the brain is thought to be particularly
sensitive to damage from drug exposure. And the frontal cortex — the region critical to planning,
judgment, decision-making and personality — is one of the last areas to fully develop, Gruber says.

Also immature in teens is the endocannabinoid system. As its name implies, this system comprises the
physiological mechanisms that respond to THC. That system is important for cognition,
neurodevelopment, stress response and emotional centrol, and it heips 1o modulate other major
neurotransmitter systems, says Krista Lisdahl, PhD, director of the Brain Imaging and Neuropsychology
Laboratory at the University of Wisconsin, Milwaukee.

Repeated exposure to marijuana can dial down cellular activity in the endocannabinoid system. Such
interference might be a bigger problem for immature brains, says Lisdahl. "That sets the stage for why
adolescents may be more sensitive to the effects of repeated marijuana exposure, from a
neurescience perspective.”

Altered brains

Indeed, a number of studies have found evidence of brain changes in teens and young adults who
smoke marijuana. In 2013, Rocio Martin-5antos, MD, PhD, at the University of Barcelona, and
colleagues reviewed 43 studies of chronic cannabis use and the brain. They found consistent
evidence of both structural brain abnormalities and altered neural activity in marijuana users, Only
eight of those studies focused on adolescents, but the findings from those studies suggested that
both structural and functional brain changes emerge socn after adolescents start using the drug.
Those changes may still be evident after a month of abstaining from the drug, the researchers

reported (PLOS ONE, 2013).

Some of those brain abnormalities have been linked to cognitive differences. Gruber found that
regular, heavy marijuana users — those who reported smoking five of the last seven days, and more
than 2,500 times in their lives — had damage to their brains' white matter, which helps enable
communication among neurons. Those white matter changes were correlated with higher impulsivity,
she found, particularly in people who began smoking before age 16 (Psychopharmacology
{http:/Avaww.ncbinim.nih.gov/pmc/articles/PMC39670724 , 2013},

Much of Gruber's work compares heavy, regular marijuana users who began before and after age 16.
Her results suggest there's greater risk in starting young. Compared with users who began after 16,
early-onset smokers made twice as many mistakes on tests of executive function, which included
planning, flexibility, abstract thinking and inhibition of inappropriate responses. As adults, those who

http://www.apa.org/print-this.aspx 27-01-2017



Marijuana and the developing brain Side 3 af 5

started using before 16 reported smaoking nearly 25 times per week, while those who started later
smoked half as often, about 12 times per week. The early-onset smokers also reported smoking an
average of nearly 15 grams each week, versus about 6 grams for their late-onset counterparts

{Psychology of Addictive Behaviors, 2012).

Gruber's participants had reported using marijuana at least five times in the past week. But other labs
have found structural differences in the brains of less frequent users. Jodi Gilman, PhD, at
Massachusetts General Hospital/Harvard Center for Addiction Medicine, and colleagues used MRl to
look for brain changes in 18- to 25-year-olds who smoked marijuana at least once per week, but were
not dependent on the drug.

Compared with nonusers, the smokers had changes in the shape, volume and gray matter density of
two brain regions associated with addiction: the nucleus accumbens (which plays a role in motivation,
pleasure and reward processing) and the amygdala (a region involved in memory, emotion and
decision-making). Participants who smoked more often had more significant differences {Journal of
Neuroscience (htp://jn.stn.org/press/April-16-2014-1ssue/zns01614005529.pdf) , 2014).

Open questions

But the case against marijuana isn't closed. Other studies have failed to turn up evidence that
marijuana use results in brain abnormalities. In one recent example, Barbara Weilland, PhD, at the
University of Colorado at Boulder, and colleagues attempted to replicate Gilman's study in
ado'escents and adults who smoked marijuana daily. But Weiland's team argued that previous
studies, including Gilman's, failed to adequately control for alcohol use by the participants. After
carefully matching for alcohol intake in the control and experimental subjects, the researchers failed
to find physical differences in the nucleus acumbens or the amygdala of daily marijuana smokers

{Journal of Neuroscience {http./fwww.neuroscl.org/content/35/4/1505.ully, 2015).

On the other hand, says Lisdahl, Weiland's subjects were primarily male — and some research
suggests females might be more sensitive to marijuana's effects during adolescence.

In other cases, too, the evidence against marijuana is frustratingly mixed. While some studies have
found increased risk for mood disorders and psychotic symptoms ameng marijuana users, for
instance, a new study by Jordan Bechtold, PhD, at the University of Pitisburgh Medical Center, and
colleagues found that chronic use among teenage boys did not raise the risk of later depression, lung
cancer, asthma or psychotic symptoms (Psychology of Addictive Behaviors
{http:/Awww.apa.org/pubs/journalsireleases/adb-adb000M03 pdi) , 2015).

In hopes of painting a clearer picture of marijuana's potential risks to youth, NIDA plans to launch the
Adolescent Brain and Cognitive Development (ABCD) study later this year. The prospective
{ongitudinal study will follow 10,000 individuals across the United States over a decade, starting when
they're 9 or 10. "The idea is {0 look at what these kids are like before they start using substances, and
then follow over time what happens to their brains,” Weiss says.

Other important questions remain to be answered. Much of the research on the long-term cognitive
effects of cannabis has focused on heavy users. It's not clear whether there's a safe level of use,
Lisdahl says. Nor is it known whether the brain changes associated with marijuana use are permanent,
or if the brain can recover with time. "A lot of people have used marijuana for a few years during
adolescence,” says Lisdahl. "Have they done damage that's irreversible?”

Finding answers to these questions may be complicated by the fact that marijuana potency has risen
dramatically in recent years. Thirty years ago, THC concentrations were typically well below 10
percent, and even below 5 percent. But a recent analysis of marijuana samples sold in Colorado
found THC potency approaching 30 percent, according to resulis presented at the 2015 meeting of
the American Chemical Society.
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New methods of administering the drug are also springing up, including smoking new varieties of
highly concentrated cannabis resins, which contain even more THC than high-potency pot. Recently
popular edible products — think marijuana gummy bears — also present problems. Users might not
have a clear sense of what constitutes a reasonable "dose.” And since edible products take longer to
be metabolized and produce their psychoactive effects, people can easily overindulge while they're
waiting for a high to kick in. "What's clearly lacking and sorely needed are studies that look at the
effect of increased potency, and different modes and methods of use, on brain-related measures,”
Gruber says,

Access and attitudes

Despite these questions, nearly half of U.S. states have already legalized marijuana in some form, and
more are likely to follow suit. A number of researchers are now turning their attention to the question
of how those laws might affect young people.

Esther K. Choo, MD, MPH, of Brown University, and cclleagues used data on more than 11 million high
school students from the Centers for Disease Control and Prevention’s national Youth Risk Behavioral
Surveillance Survey collected between 1991 and 2011. Marijuana use was common among the
students — about one in five reported having smoked marijuana in the last month. But in states that
legalized marijuana, the researchers found no increases in teen use following passage of the new

laws (Journal of Adolescent Health (hitp/iwww jahonline.org/article/51054-139X%2814%2900107-4/abstract) ,
2014).

In a similar study, Deborah Hasin, PhD, at Columbia University Medical Center, and colleagues
analyzed survey data from more than one million adolescents collected between 1991 and 2014 as
part of NIDA's Monitoring the Future survey. During that period, 21 states passed laws legalizing
cannabis for medical purposes. Hasin and her colleagues found no apparent differences in marijuana

use among adolescents before and after the medical marijuana laws were passed (The Lancet
{hip/iwww thelancet com/journals/lanpsy/article/PIIS2215-0366%2815%2900217-S/abstract) , 2015).

Yet Hasin and her colleagues did find that in states where medical marijuana was legal, teen
marijuana use was already higher even before the laws were passed. That suggests more permissive
attitudes toward marijuana in those states, rather than increased access to the drug, may influence
teen use.

Indeed, the Monitoring the Future survey has shown that when perception of marijuana's risk drops,
use of the drug rises in short order. And the perceived risk of marijuana has been declining over the
last decade. In 2014, less than 40 percent of high school seniors said they believed regular marijuana
use was very risky — the lowest proportion since the 1970s,

Other researchers are exploring how families interpret the new laws. W. Alex Mason, PhD, director of
research at the National Institute for Chiid and Family Studies, Boys Town, and colleagues have
studied parents' perceptions and knowledge of marijuana laws in Washington state. They found that
parents often remained uncertain about what was legal or illegal, and only discussed the laws with
their children occasionally. "Parents as a theme expressed frustration about not knowing the facts,”
Mason says. *In many cases, teenagers are following this more closely than their parents.”

Parents may not be talking to their kids about marijuana often, but retailers seem to be, Lisdahl says.
“In Colorado, there are marijuana ads in the free magazines that are clearly marketed to young
peop'e."

Unfortunately, marijuana producers have a strong incentive to hook young users, While about 9
percent of adults who use cannabis become addicted, the rate is 17 percent for people who start
smoking in their teens, according to NIDA figures. And as the tobacco and alcohol industries have
demonstrated, she says, such companies make the majority of their profits on a relatively small
proportion of chronic users. "The minute there's a profit motive, companies tend to make a product

htto://www.apna.org/orint-this.asnx 27012017
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more addictive," says Lisdahl. I think legalization is moving ahead prematurely without considering
the lessons we've learned from nicotine and alcohol prevention policy research.”

Gruber, too, has concerns that marijuana policy is cutpacing science. "As we're on the precipice of all
this iegislation," she says, "the take-home message is, there's a lot that we know, but a lot more we

don't."

Much of the research on the long-term cognitive effects of cannabis has focused on heavy users. it's
not clear whether there's a safe level of use. Nor is it known whether the brain changes associated
with marijuana use are permanent, or if the brain can recover with time.

Find this article at:
http://www.apa.ocrg/monitor/2015/1/marijuana-brain.aspx
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Regular Marijuana Use Bad for Teens' Brains

Psychology and public health experts weigh in on potential effects of legalization on
youth

WASHINGTON — Frequent marijuana use can have a significant negative effect on the
brains of teenagers and young adults, including cognitive decline, poor attention and
memory, and decreased |Q, according to psychologists discussing public health
implications of marijuana legalization at the American Psychological Association’s 122nd
Annual Convention.

“It needs to be emphasized that regular cannabis use, which we consider once a week, is
not safe and may result in addiction and neurocognitive damage, especially in youth,”
said Krista Lisdahl, PhD, director of the brain imaging and neuropsychology lab at
University of Wisconsin-Milwaukee,

Marijuana use is increasing, according to Lisdahl, who pointed to a 2012 study
(http://monitoringthefuture.org/pubs/monographs/mtf-vol2_2012.pdf) (PDF, 6.43MB} showing that
6.5 percent of high school seniors reported smoking marijuana daily, up from 2.4 percent
in 1993. Additionally, 31 percent of young adults (ages 18 to 25) reported using marijuana
in the last month. People who have become addicted to marijuana can lose an average of
six 1Q points by adulthood, according to Lisdahl, referring to a 2012 longitudinal study of
1,037 participants (http://www.pnas.org/content/early/2012/08/22/1206820109.abstract) who

were followed from birth to age 38.

Brain imaging studies of regular marijuana users have shown significant changes in their
brain structure, particularly among adolescents, Lisdahl said. Abnormalities in the brain’s
gray matter, which is associated with intelligence, have been found in 16- to 19-year-olds
who increased their marijuana use in the past year, she said. These findings remained
even after researchers controlled for major medical conditions, prenatal drug exposure,
developmental delays and learning disabilities, she added.

“When considering legalization, policymakers need to address ways to prevent easy
access to marijuana and provide additional treatment funding for adolescent and young
adult users,” she said. She also recommended that legislators consider regulating levels
of tetrahydrocannabinol, or THC, the major psychoactive chemical in marijuana, in order
to reduce potential neurocognitive effects.
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Some legalized forms of marijuana have higher levels of THC than other strains, said Alan
Budney, PhD, of Dartmouth College. THC is responsible for most of marijuana’s
psychological effects. Some research has shown that frequent use of high potency THC
can increase risk of acute and future problems with depression, anxiety and psychosis.
“Recent studies suggest that this relationship between marijuana and mental illness may
be moderated by how often marijuana is used and potency of the substance,” Budney
said. "Unfortunately, much of what we know from earlier research is based on smoking
marijuana with much lower doses of THC than are commonly used today.” Current
treatments for marijuana addiction among adolescents, such as brief school interventions
and outpatient counseling, can be helpful but more research is needed to develop more
effective strategies and interventions, he added.

Additionally, people’s acceptance of legalized medical marijuana use appears to have an
effect on adolescents’ perception of the drug’s risks, according to Bettina Friese, PhD, of
the Pacific Institute for Research and Evaluation (http://www.pire.org/index.asp) in California.
She presented results from a 2013 study of 17,482 teenagers in Montana, which found
marijuana use among teenagers was higher in counties where larger numbers of people
voted to legalize medical marijuana in 2004. In addition, teens in counties with more
votes for the legalization of medical marijuana perceived marijuana use to be less risky.
The research findings suggest that a more accepting attitude toward medical marijuana
may have a greater effect on marijuana use among teens than the actual number of
medical marijuana licenses available, Friese said.

Session 3163: “Considering Cannabis? Potential Public Health Implications of Marijuana
Legalization,” symposium, Saturday, Aug. 9, 10-11:50 a.m. EDT, Room 150B, Walter E.
Washington Convention Center, 801 Mount Vernon Pl., NW, Washington, D.C.

Presentations and contact information:

“Meurocognitive Consequences of Chronic Marijuana Use: Preventing Early Onset Is
Critical (/news/press/releases/2014/08/considering-cannabis.pdf) * (PDF, 352KB)

Krista Lisdahl can be contacted by email (mailto:krista.medina@gmail.com) , or by phone at
(414) 229-7159 (office) or (262) 290-7646 (cell).

"Clinical Epidemiology, Characteristics, Services, and Outcomes for Youth With Cannabis
-Use Disorders {news/press/releases/2014/08/clinical-epidemiology.pdf) " (PDF, 1.84MB)

Alan Budney can be contacted by email (mailto:Alan.J.Budney@dartmouth.edu) or, by
phone at (603) 653-1821 (office).

“Is Legalization of Medical Marijuana Related to Youths’ Marijuana Beliefs and
Behaviors? (http//www.ncbi.nlm.nih.gov/pmc/articles/PMC3638722/) "

Bettina Friese can be contacted by email (mailto:bfriese@prev.org) or by phone at {510)
883-5716.

The American Psychological Association, in Washington, D.C., is the largest scientific and
professional organization representing psychology in the United States. APA's

htto://www.apa.org/news/oress/releases/2014/08/regular-mariiuana.asnx 27-01-2017
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membership includes nearly 130,000 researchers, educators, clinicians, consultants and
students. Through its divisions in 54 subfields of psychology and affiliations with 60 stote,
territorial and Canadian provincial associations, APA works to advance the creation,
communication and application of psychological knowledge to benefit society and
improve people’s lives.
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Adverse Health Effects of Marijuana Use

Nora D. Volkow, M.D., Ruben D. Baler, Ph.D., Wilson M. Compton, M.D.,
and Susan R.B. Weiss, Ph.D.

tion of marijuana for medical and recreational purposes, patients may be more

likely to ask physicians about its potential adverse and beneficial effects on
health. The popular notion seems to be that marijuana is a harmless pleasure, ac-
cess to which should not be regulated or considered illegal. Currently, marijuana is
the most commonly used “iflicit” drug in the United States, with about 12% of
people 12 years of age or older reporting use in the past year and particularly high
tates of use among young people.! The most common route of administration is
inhalation. The greenish-gray shredded leaves and flowers of the Cannabis sativa
plant are smoked (along with stems and seeds) in cigarettes, cigars, pipes, water
pipes, or “blunts” (matijuana rolled in the tobacco-leaf wrapper from a cigar).
Hashish is a related product created from the resin of marijuana flowers and is
usually smoked (by itself or in a mixture with tobacco) but can be ingested orally.
Marijuana can also be used to brew tea, and its oil-based extract can be mixed into
food products.

The regular use of marijuana during adolescence is of particular concern, since
use by this age group is associated with an increased likelihood of deleterious
consequences? (Table 1). Although multiple studies have reported detrimental ef-
fects, others have not, and the question of whether marijuana is harmful remains
the subject of heated debate. Here we review the current state of the science re-
lated to the adverse health effects of the recreational use of marijuana, focusing
on those areas {or which the evidence is strongest.

IN LIGHTOF THE RAPIDLY SHIFTING LANDSCAPE REGARDING THE LEGALIZA-

ADVERSE EFFECTS .

RISK OF ADDICTION
Despite some contentious discussions regarding the addictiveness of marijuana,
the evidence clearly indicates that long-term marijuana use can lead to addiction.
Indeed, approximately 9% of those who experiment with marijuana will become
addicted? {according to the criteria for dependence in the Diagnostic and Statistical
Manual of Mental Disorders, 4th edition [DSM-IV]). The number goes up to about 1 in
6 among those who start using marijuana as teenagers and to 25 to 50% among
those who smoke marijuana daily.® According to the 2012 National Sutvey on Drug
Use and Health, an estimated 2.7 million people 12 years of age and older met the
DSM-IV criteria for dependence on marijuana, and 5.1 million people met the crite-
ria for dependence on any illicit drug? (8.6 million met the criteria for dependence
on alcohol?). There is also recognition of a bona fide cannabis withdrawal syn-
drome® (with symptoms that include irritability, sleeping difficulties, dysphoria,
craving, and anxiety), which makes cessation difficult and contributes to relapse.
Marijuana usc by adolescents is particulatly troublesome. Adolescents' increased
vulnerability to adverse Jong-term outcomes from marijuana use is probably related
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Table 1. Adverse Effects of Short-Term Use and Long-Term or Heavy Use
of Marljuana.

Effects of short-term use

Impaired short-term memory, making it difficult 1o learn and to retain infor-

Impaired moter coordination, interfering with driving skills and increasing
the risk of injuries

Altered judgment, increasing the risk of sexual behaviors that facilitate the
transmission of sexually transmitted diseases

In high doses, paranoia and psychosis
Effects of long-term or heavy use

Addiction (in about 9% of users overall, 17% of those who begin use in ado-
lescence, and 25 Lo 50% of those who ate daily users)*

Altered brain development*
Poor educational oulceme, with increased likelihood of dropping out of school*

Cognitive impairment, with lower IQ among those who were frequent users
during adolescence®

Diminished |ife satisfaction and achievement (determined on the basis of
subjective and objective measures as compared with such ratings in the
general population)*

Symptoms of chronic bronchitis

Increased risk of chronic psychosis disorders {including schizophrenia) in
persons with a predisposition to such disorders

* The effect is strongly associated with init:al marijuana use early in adoleseence.

2220

to the fact that the brain, including the endocan-
nabinoid system, undergoes active development
during adolescence.® Indeed, early and regular
marijuana use predicts an increased risk of mar-
tjuana addiction, which in turn predicts an in-
creased risk of the use of other illicit drugs.” As
compared with persons who begin to use mari-
juana in adulthood, those who begin in adoles-
cence are approximately 2 to 4 times as likely to
have symptoms of cannabis dependence within
2 years after first use.®

EFFECT ON BRAIN DEVELOPMENT

The brain remains in a state of active, experi-
ence-guided development from the prenatal pe-
riod through childhood and adolescence until
the age of approximately 21 years.” During these
developmental periods, it is intrinsically more
vulnerable than a mature brain to the adverse
long-term effects of environmental insults, such
as exposure to tetrahydrocannabinol, or THC,
the primary active ingredient in marijuana. This
view has received considerable support from
studies in animals, which have shown, for ex-
ample, that prenatal or adolescent exposure to

N ENGL | MED 375,23

THC can recalibrate the sensitivity of the reward
system to other drugs'® and that prenatal expo-
sure interferes with cytoskeletal dynamics, which
are critical for the establishment of axonal con-
nections between neurons,!

As compared with uncxposed controls, adults
who smoked marijuanz regularly during adoles-
cence have impaired neural connectivity (fewer
fibers) in specific brain regions. These include
the precuneus, a key node that is involved in
functions that require a high degree of integra-
tion (e.g,, alertness and selfconscious awareness),
and the fimbria, an area of the hippocampus
that is important in learning and memory.!?
Reduced functional connectivity has also been
reported in the prefrontal networks responsible
for executive function (including inhibitory con-
trol) and the subcortical networks, which pro-
cess habits and routines.'? In addition, imaging
studies in persons who use cannabis have revealed
decreased activity in prefrontal regions and re-
duced volumes in the hippocampus.* Thus, cer-
tain brain regions may be more vulnerable than
others to the long-term effects of marijuana.
One study showed that selective down-regula-
tion of cannabinojd-1 (CB1) receptors in several
cortical brain regions in long-term marijuana
smokers was correlated with years of cannabis
sinoking and was reversible after 4 weeks of
abstinence.’s Changes in CB1 receptors were not
seen in subcortical reg.ons.

The negative effect of marijuana use on the
functional connectivity of the brain is particu-
larly prominent if use starts in adolescence or
young adulthood,!? which may help to explain
the finding of an association between frequent
use of marjjuana from adolescence into adult-
hood and significant declines in 1Q.*° The im-
pairments in brain cor.nectivity associated with
cxposure to marijuana in adolescence are consis-
tent with preclinical findings indicating that the
cannabinoid system plays a prominent role in
synapse formation duting brain development.'”

POSSIBLE ROLE AS GATEWAY DRUG

Epidemiologic and preclinical data suggest that
the use of marijuana in adolescence could influ-
ence multiple addictive behaviors in adulthood.
In rodents exposed to cannabinoids during ado-
lescence, there is decreased reactivity of the do-
pamine neurons that modulate the brain's re-
ward regions.’® The exposure of rodents to
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cannabis in utero alters the developmental regu-
lation of the mesolimbic dopamine system of af-
fected offspring.*® If reduced dopamine reactivicy
in the brain’s reward regions does follow early
exposure to marijuana, this cffect could help to
explain the increased susceptibility to drug abuse
and addiction to several drugs later in life, which
has been reported in most epidemiologic stud-
ies.?® This theory is also consistent with animal
models showing that THC can prime the brain
for enhanced responses to other drugs.?! Al-
though these findings support the idea that mat-
jjuana is a gateway drug, other drugs, such as
alcohol and nicotine, can also be categorized as
gateway drugs, since they also prime the brain
for a heightened response to other drugs.?? How-
ever, an alternative explanation is that people
who are moare susceptible to drug-taking behav-
ior are simply more likely to start with marijuana
because of its accessibility and that their subse-
quent sccial interactions with other drug users
would increasc the probability that they wouid
try other drugs.

RELATION TO MENTAL ILLNESS
Regular marijuana use is associated with an in-
creased risk of anxiety and depression,?* but cau-
sality has not been established. Marijuana is also
linked with psychoses (including those assaciat-
ed with schizophrenia), especially among people
with a preexisting genetic vulnerability,** and
exacerbates the course of illness in patients with
schizophrenia. Heavier marijuana use, greater
drug potency, and exposure at 2 younger age can
all negatively affect the disease trajectory (e.g., by
advancing the time of a first psychotic episode by
2 to G years}).?s

However, it is inherently difficult to establish
causality in these types of studies because factors
other than marijuana use may be directly associ-
ated with the risk of mental illness. In addition,
other factors could predispose a person to both
marijuana use and mental illness. This makes it
difficult to confidently attribute the increased
risk of mental illness to marijuana use.

EFFECT ON SCHOOY, PERFORMANCE AND LIFETIME
ACHIEVEMENT

In the 2013 Monitoring the Future survey of
high-school students, 26 6.5% of students in grade
12 reported daily or near-daily marijuana use,
and this figure probably represents an underesti-

mate of use, since young people who have
dropped out of school may have particularly high
rates of frequent marifuana use.”” Since marijua-
na use impairs critical cognitive functions, both
during acute intoxication and for days after use,z®
many students could be functioning at a cogni-
tive level that is below their natural capability for
considerable periods of time. Although acute ef-
fects may subside after THC is cleared from the
brain, it nonetheless poses serious risks to health
that can be expected to accumulate with long-
term ot heavy use. The evidence suggests that
such use results in measurable and long-lasting
cognitive impairments,!® particularly among
those who started to use marijuzna in early ado-
lescence. Moreover, failure to learn at school,
even for short or sporadic periods (2 secondary
effect of acute intoxication), will interfere with
the subsequent capacity to achizve increasingly
challenging educational goals, a finding that
may also explain the association between regular
marijuana use and poor grades.??

The rclationship between cannabis use by
young people and psychosocial harm is likely to
be multifaceted, which may explain the incon-
sistencies among studies. For example, some
studies suggest that long-term deficits may be
reversible and remain subtle rather than dis-
abling once a person abstains from use.?® Other
studies show that long-term, heavy use of mari-
juana results in impairments in memory and
attention thar persist and worsen with increas-
ing years of regular use® and with the initiation
of use during adolescence.®® As noted above,
early marijuana use is associated with impaired
school performance and an increased risk of
drapping out of school,**?¥ although reports of
shared environmental factors that influence the
risks of using cannabis at a young age and drop-
ping out of school®® suggest that the relationship
may be more complex. Heavy marijuana use has
been linked to lower income, greater need for
socioceconomic assistance, unemployment, crim-
inal behavior, and lower satisfaction with life.234

RISK OF MOTOR-VEHICLE ACCIDENTS
Both immediate exposure and long-term expo-
sure to marijuana impair drivicg ability; mari-
juana is the illicit drug most frequently reported
in connection with impaired driving and acci-
dents, including fatal accidents.? There is a rela-
tionship between the blood THC concentration
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and performance in controlled driving-simula-
tion studies,3® which are a good predictor of real-
world driving ability. Recent marijuana smoking
and blood THC levels of 2 to 5 ng per milliliter
are associated with substantial driving impair-
ment.* According to a meta-analysis, the overall
risk of involvement in an accident incrcases by a
factor of about 2 when a person drives soon after
using marijuana.?” In an accident culpability
analysis, persons testing positive for THC (typi-
cal minimum level of detection, 1 ng per milli-
liter), and particularly those with higher blood
levels, were 3 to 7 times as likely to be responsi-
ble for a motor-vehicle accident as persons who
had not used drugs or alcohol before driving*®
In comparison, the overall risk of a vehicular ac-
cident increases by a factor of almost 5 for drivers
with a blood alcohol level above 0.08%, the legal
limit in most countries, and increases by a factor
of 27 for persons younger than 21 years of age.™
Not surprisingly, the risk associated with the use
of alcoho!l in combination with marijuana ap-
pears to be greater than that associated with the
use of cither drug alone ¥

RISK OF CANCER AND OTHER EFFECTS ON HEALTH
The effects of long-term marijuana smoking on
the risk of lung cancer are unclear. For example,
the use of marijuana for the equivalent of 30 or
more jointyears (with 1 joint-year of marijuana
use equal to 1 cigarette [joint] of marijuana
smoked per day for 1 year) was associated with
an increased incidence of lung cancer and several
cancers of the upper aerodigestive tract; however,
the association disappeared after adjustment for
potential confounders such as cigarctte smok-
ing.*® Although the possibility of a positive asso-
ciation between marijuana smoking and cancer
cannot be ruled out,* the evidence suggests that
the risk is lower with marijuana than with tobac-
£0.*° However, the smoking of cigarettes that con-
tain both marijuana and tobacco products is a
potential confounding factor with a prevalence
that varies dramatically among countries.
Marijuana smoking is also associated with
inflammation of the large airways, increased
airway resistance, and lung hyperinflation, as-
sociations that are consistent with the fact that
regular marijuana smokers are more likely to
report symptoms of chronic bronchitis than ate
nonsmokers*?; however, the long-term effect of
low Jevels of marijuana cxposure does not ap-

pear to be significant.** The immunologic com-
petence of the respiratory system in marijuana
smokers may also be compromised, as indicated
by increased rates of respiratory infections and
pneumnonia.** Marcijuana use has also been as-
sociated with vascular conditions that increase
the risks of myocardial infarction, stroke, and
transient ischemic attacks during marijuana in-
toxication.** The actval mechanisms underlying
the effects of marijuana on the cardiovascular
and cerebrovascular systems are complex and
not futly understood. However, the direct effects
of cannabinoids on various target receptors {i.c.,
CB1 receptors in arterial bleod vessels) and the
indirect effects on vascactive compounds*® may
help explain the detrimental effects of marijua-
na on vascular resistance and coronary microcir-
culation.”’

LIMITATIONS OF THE EVIDENCE
AND GAPS IN KNOWLEDGE

Most of the long-term effects of marijuana use
that are summarized here have been observed
among heavy or long-term users, but mulciple
(often hidden) confounding factors detract from
our ability to establish causality (including the
frequent use of marijuana in combination with
other drugs). These factors also complicate our
ability to assess the true effect of intrauterine
exposure to marijuana. Indeed, despite the use
of marijuana by pregnant women,** and animal
models suggesting that cannabis exposure dur-
ing pregnancy may alter the normal processes
and trajectories of brain development,*® our un-
derstanding of the long-term effects of prenatal
exposure to marijuana in humans is very poo.

The THC content, or potency, of marijuana,
as detected in confiscated samples, has been
steadily increasing from about 3% in the 1980s
to 12% in 20125 {Fig. 1A)}. This increase in THC
content raises concerns that the consequences of
marijjuana use may be worse now than in the
past and may accoun: for the significant in-
creases in emergency department visits by per-
sons reporting marijuana use® {Fig. 1B) and the
increases in fatal motor-vehicle accidents.?* This
increase in THC patency over time also raises
questions about the current relevance of the
findings in older studies on the effects of mari-
juana use, especially studies that assessed long-
term outcomes.
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A Potency of THC
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Figure 1. Incraases over Time in the Potency of Tetrahydrocannabinol {THC) in Marijuana and the Number of Emet-
gency Department Visits Involving Marijuana, Cocaine, or Heroln.

Panel A shows the increasing potency of marijuana (i.e., the percentage of THC) in samples seized by the Drug En-
forcement Administration {DEA) between 1995 and 2052.*° Panel B provides estimates of the number of emergency
department visits involving the use of selected Hlic't drugs {marijuana, cocaine, and herein) either singly or in com.
bination with other drugs between 2004 and 2011 ** Among these three drugs, only marijuana, used either in com-
bination with other drugs or alone, was associated with significant increases in the number of visits during this peri-
od {a 62% increase when used in combination with other drugs and a 100% increase when used alone, P<0.05 for
the two comparisens).

There is also a need to improve our under-
standing of how to harness the potential medi-
cal benefits of the marijuana plant without ex-
pasing people who are sick to its intrinsic risks.
The authoritative report by the Institute of
Medicine, Marjjuana and Medicine,** acknowledges
the potential benefits of smoking marijuana in
stimulating appetite, particularly in patients
with the acquired immunodeficiency syndrome
(AIDS) and the related wasting syndrome, and in
combating chemotherapy-induced nausea and
vomiting, severe pain, and some forms of spas-
ticity. The report also indicates that there is
some evidence for the benefit of using marijuana

ta decrease intraocular pressure in the treatment
of glaucomna. Nonetheless, the report stresses
the importance of focusing research efferts on
the therapeutic potential of synthetic or pharma-
ceutically pure cannabinoids.52 Some physicians
continue to prescribe marijuana for medicinal
purposes despite limited evidence of a benefit
(see box). This practice raises particular con-
cerns with regard to long-term use by vulnerable
populations. For example, there is some evi-
dence to suggest that in patients with symptoms
of human immunodeficiency virus (MIV) infec-
tion or AIDS, marijuana use mzy actually exac-
erbate HIV-associated cognitive deficits.” Simi-
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Clinical Conditions with Symptoms That May Be Relieved by Treatmant with Marijuana or Other Cannabinoids.®

Glaucoma

Early evidence of the benefits ef marijuana in patients with glaucoma (a disease associated with increased pressure in
the eye) may be consistent with its ability to effect a transient decrease in intraocular pressure,*** but other, stan.
dard treatments are currently more effective. THC, cannabinal, and nabilone {2 synthetic cannabineid similar to
THC}, but not cannabidiol, were shown to lower intraccular pressure in rabbits.?%8 More research is needed to es-
tablish whether molecules that madulate the endocannabinoid system may not anly reduce intraccular pressure
but also pravide a neuroprotective benefit in paticnts with glaucoma s’

Nausea

Treatment of the nausea and vomiting associated with chemotherapy was one of the first medical uses of THC and other
cannabinoids.®® THC is an effective antiemetic agent in patients undergoing chemotherapy,® but patients often state
that marijuana is more effective in suppressing nausea. Other, unidentified compounds in marijuana may enhance
the effect of THC {as appears to be the case with THC and cannabidiol, which operate through different antiemetic
mechanisms).® Paradoxically, increased vomiting (hyperemesis) has been reported with repeated marijuana use.

AlDS-associated anorexia and wasting syndrome

Reports have ind cated that smoked or ingested cannabis improves appetite and leads to weight gain and improved mood
and quality of life among patients with AIDS.%" However, there is no long-term or rigotous evidence of a sustained
effect of cannabis on AIDS.related morbidity and mortality, with an acceptable safety profile, that would justify its
incorporation inta current clinical practice for patients who are receiving effective antiretroviral therapy.*® Data from

the few studies that have explored the potential therapeutic value of cannabinoids for this patient population are
inconclusive %2

Chronic pain

Marijuana has been used to relieve pain for centuries. Studies have shown that cannabinoids acting through central
CB1 receptors, and possibly peripheral CB1 and CB2 receptors,®? play important roles in modeling nociceptive re
sponses in various models of pain. These findings are consistent with reports that ma-ijuana may be effective in
ameliorating neuropathic pain,**®* cven at very low levels of THC {1.2994).%¢ Both marijuana and dronabinal, 2
pharmaceutical formulation of THC, decrease pain, but dronabinol may lead to longer-lasting reductions in pain
sensitivily and lower ratings of rewarding effects.”

Inflammation

Cannabinaids (e g, THC and cannabidicl) have substantial antiinflammatory effects because of their ability te induce
apoptosis, inhibit cell proliferation, and suppress cytokine praduction * Cannabidio! has attracted particular inter-
est as an antiinflammatory agent because of its lack of psychoactive effects *® Animal models have shown that can-
nabidiol is a promising candidate for the treatment of rheumatoid arthritis*® and for inflammatory discases of the
gastrointestinal tract (e.g, ulcerative colitis and Crohn's disease) ®®

Multiple sclerosis

Nabiximols (Sativex, GW Pharmaceuticals), an oromucosal spray that delivers a mix of THC and cannabidiel, appears
to be an effective treatrnent for neuropathic pain, disturbed sleep, and spasticity in patients with multiple sclerosis
Sativex is available in the United Kingdom, Canada, and several other countries??! and is currently being reviewed
in phase 3 trials in the United States in crder to gain approval from the Food and Drug Administration.

Epilepsy

In a recent srall survey of parents whe use marijuana with a high carnabidiol content 1o treat epileptic seizures in their
children,’ 11% (2 families cut of the 19 that met the inclusion criteria) reported complete freedom from seizures,
42% (8 families) reported a reduction of more than 80% in seizure frequency, and 32% (6 familes) reported a re-
duction of 25 to 609 in seizure frequency. Although such reports are promising, insufficient safely and efficacy data
are avaitable on the usc of cannabis botanicals for the treatment of epilepsy.™ However, there is ingreasing evidence
of the role of cannabidiol as an antiepileptic agent in animal models,”

* AIDS denotes acquired immunodeficiency syndrome, CB1 cannabinoid-1 receptor, and CB2 cannabinoid-2 recepter,
HIV human immunodeficiency virus, and THC tetrahydrocannabinel.

larly, more research is needed to understand the
potential effects of marijuana vse on age-related
cognitive decline in general and on memory
impairment in particular.

Research is needed on the ways in which
government policies on marijuana affect public
health outcomes. Our understanding of the ef

fects of policy on market forces is quite limited
(e.g., the allure of new tax-revenue streams from
the legal sale of marijuana, pricing wars, youth-
targeted advertising, and the emergence of can-
nabis-based medicines approved by the Food and
Drug Administration), as is our understanding
of the interrelated variables of perceptions about
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Figure 2. Use of Marijuana in Relation to Parceivad
Risk and Daily Use of Tobacca Cigarettes or Marijuana
among U.5. Students In Grade 12, 1975-2013,

Panel A shows the inverse correlation between the per-
ception of the risk associated with marijuana use and
actual use, Perceived risk corresponds to the percent-
age of teenagers who reported that the use of marijuana
is dangerous. Panel B shows the percentage of students
who reported daily use of tobacco cigarettes or mari-
juana in the previous 30 days. Data for both graphs are
from Johnston et al.?®

use, types of use, and outcomes. Historically,
there has been an inverse correlation between
marijuana use and the perception of its risks
among adolescents (Fig. 2A). Assuming that this
inverse relationship is causal, would greater per-
missiveness in culture and social policy lead to
an increase in the number of young people who
are exposed to cannabis on a regular basis?
Among students in grade 12, the reported preva-
lence of regular marijuana smoking has been
steadily increasing in recent years and may soon
intersect the trend line for regular tobacco
smoking (Fig. 2B). We also need information
about the effects of second-hand exposure to
cannabis smoke and cannabinoids. Second-hand
exposure is an jmportant public health issue in
the context of tobacco smoking, but we do not
have a clear understanding of the effects of
second-hand exposure to marijuana smaking.’
Studies in states (e.g., Colorado, California, and
Washington) and countries (e.g., Uruguay, Por-
tugal, and the Netherlands) where social and
legal policies are shifting may provide important
data for shaping future policies.

CONCLUSIONS

Marijuana use has been associated with substan-
tial adverse effects, some of which have been de-
termined with a high level of confidence (Table 2).
Marijuana, like other drugs of abuse, can result
in addiction. During intoxication, marijuana can
interfere with cognitive function {e.g., memory
and perception of time) and motor function (e.g.,
coordination), and these effects can have detri-
mental consequences (e.g., motor-vehicle acci-
dents). Repeated marijuana use during adoles-
cence may result in long-lasting changes in brain
function that can jeopardize educational, profes-
sional, and social achievements. However, the ef-
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Table 2. Leve! of Confidence in the Evidence for Adverse Effects of Marijuana
on Health and Well-Being.

Overall Level

Effect of Confidence®
Addiction to marfjuana 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 indicated overall level of confidenze in the association between marijuana

use and the listed effects represents an attempt 1o rank the strength of the
current evidence, especially with regard to heavy or long-term use and use
that starts in adolescence.

fects of a drug (legal or illegal) on individual
health are determined not only by its pharmaco-
logic properties but also by its availability and
social acceptability. In this respect, legal drugs
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(alcohol and tobacco) offer 2 sobering perspec-
tive, accounting for the greatest burden of dis-
ease associated with drugs’” not because they are

more dangerous than illegal drugs but because

their lega] status allows for more widespread ex-
posure. As policy shifts toward legalization of
marijuana, it is reasonable and probably prudent

reported.

to hypothesize that its use will increase and that,
by extension, so will the number of persons for
whom there will be negative health consequences.

No potential conflict of intzrest relevant to this article was

Disclosure forms provided sy the authors are avzilable with
the full text of this article at NEJM.org.
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NIDA review summarizes research on marijuana’s negative health effects

For Irnmediste Releave: Wednesday, June 4, 2014, 5 pm. EDT

NIDA review summarizes research on marijuana’s negative
health effects

Comprehensive review published in the New England Journal of Medicine alsc discusses why risks ore greatest for
teen users

The current state of science an the adverse heatth effects of marijuana use links the drug to several sigrificant
adverse effects including addiction, a review reports, The article, published today in the New England Journal of
Medicineg, is authored by sgientists from the National Institute on Drug Abuse (NIDA), part of the National institutes
of Health,

The review describes the sclence establishing that marijuana can be addictive and that this risk for addiction
increases for daily or young users. It also offers insights fata research on the gateway theory indicating that
marljuana use, similar to nicotine and alcohol use, may be associated with an increased vulnerabillty to other drugs.

The authars review literature showling that marijuana Impairs driving, increasing the risk of being invalved in a car
accident and that these risks are further enhanced when combining marijuana with alcohel. The authors also discuss
the implications of rising marijuana potencies and note that, because older studies are based on the effects of
lower-potency (less THC) marijuana, stronger adverse health effects may occur with today's mare potent
martjuana, {THC is the psychoactive or mind-altering chemical delta-9-tetrahydrocannabinol found tn marffuana.}

The reviewers consider areas in which little rescarch has been conducied. This includes possible health
tonsequences of secondhand marijuana smake; the long-term fmpact of prenatal marijuana exposure; the
therapeutic potential of Lhe individual chemicals found in the marijuana plant; and effects of marijuana legat:zation
palicles on public health,

Page 2 of 3

Institute/Center

Hational Institute on Drug Abuse [(MIDA}

Contact

NIDA Press Office
J01-443-6245

Subscribe

Receive NIH news releases by e-mall

“It is important to alert the
public that using marijuana
in the teen years brings
health, social, and academic
risk.”

—=Dr. Nora D, Vilkow

Directos, National institute on Drug
Abuse [HIDA)

The scientists focus on marijuana’s harmiul effects on Leens, an age group in which the brain rapidly devetops, which is one factor that could help explain
increased risks from marijuana use in this population, Research suggests that martjuana impairs critical thinking and memory functions during use and that these
deficits persist for days after using. In addition, a long-term study showed that regular marijuana use In the early teen years lowers I into adulthood, even if

users stopped smoking marijuana as adults

The NIDA-supperted 2013 Monitoring the Future Survey says that 6.5 percent of 12th graders report daily or near-daily marljuana use, with 60 percent not
perceiving that regular marijuana use can be harmful, "It is important to alert the publlc that using marijuana in the teen years brings health, sccial, and
academic risk,” sald iead author and NIDA Director Dr. Nora D. Volkow. "Physicians in particular can play a role In conveying to families that early marijuana use

can Interfere with crugial soclal and devetopmental milestones and can impair cognitive development.”

This review emphasizes that marljuana use is likely to increase as state and Iocal policies move toward legalizing marijuzna for medical or recreational purposes,

As use increases, so might the number of people likely to suffer negative health consequences, the review says.

For more information on marijuana and its health consequences, §o to: http.//www.drugabuse,gov/ publications/drugfacts/marijuana.

The National Institute on Onug Abuse ts a component of the Natienal institutes of Health, U.S. Department of Health and Hurnan Services. NIDA supports most of
the world’s research on the health aspects of drug abuse and addiction. The institute carries aut 2 large variety of programs to infarm policy and improve practice.
Fact sheets on the health effects of drugs of abuse and information on NIDA research and other activitles can be found on the NIDA home page at

http:/ fwww.drugabuse. gav, which is now compatible with your smartphone, iPad or tablet. To arder publications in English or Spanish, call NiDA's PrugPubs
research dissemination center at 1-877-NIDA-NIH or 240-645-0228 (FDD) or fax or email requests to 240-645-0227 or drugpubs®nida.nih.gov. Online ordering s
available at http://drugpubs. drugabuse. gov. MIDA's media guide can be found at hitp://drugabuse gov/mediaguide, and its new easy-to-read website can be

found at http:// wwiw.easyread.drugabuse.gov.

About the Nationa! Institutes of Health (NIH): NIH, the nation's medical research agency, includes 27 Institutes and Centers and is a compenent of the 4,5,
Department of Health and Human Services. NiH Is the primary federal agency conducting and supparting basfe, ¢linical, and translational medical research, and Is
investigating the causes, treatments, and cures for both common and rare diseases. For more information about NIH andg its programs, visit www, nil.gov,

NiH...Turning Discovery Into Healthy®
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% A Fact Sheet on the Effects of Marjuana This is from the Parinership for a
Drug Fres Amarica which states all claims have been substantialed by the
National Instiute on Drug Abuse

MEMORY/PERCEPTION/BEHAVIOR

l. Attention, memory and learning arc impaired among
heavy marijuana users. cven after users discontinued its use
for at least 24 hours. Heavy marijuana use is associated with
residual neuropsychological effects even afier a day of
supervised abstinence from the drug, Heavy users displayed
significantly greater impairment than light users on
attention/executive functions, as evidenced particularly by
greater preservations on card sorting and reduced learning of
word lists. These differences remained afier controlling for
polential confounding variables, such as estimated levels of
premorbid cognitive functioning, and for use of alcohol and
other substances in the two groups. However, the question
remains open as to whether this impairment is due to a
residuc of drug in the brain. a withdrawal effect from the
drug, or a frank neurotoxic efTect of the drug, ("The Residual
Cognitive Effeets of Heavy Marijuana Use in College
Students,” Pope, HG Jr., Yurgelun-Todd, D., Biological
Psychiatry Laboratory, MeLean Hospital, Relmont, MA,
JAMA February 21, 1996.)

2. Impaired memory for recent events, difficulty
concentrating, dreamlike states, impaired motor
cpordination, impaired driving and other psychomotor skilis,
slowed reaction time, impaired goal-directed mental activity,
and altered peripheral vision are common asseciated effects.
{Adams and Martin 1996 Fehr and Kalant 1983; Hollister
1988a; Institute of Medicine 1982; Tart 1971)

3. A roadside study of reckless drivers who were not
impaired hy aleohol, showed that 45% of these drivers tested
positive for marijuana, (Dr. Dan BrookofT, published in the
New England Journal of Medicine)

4. Marijuana smoking affects the brain and Jeads to impaired
shori-term memory, pereeption, judgment and motor skills,
(Marijuana Facts: Parents Need to Knosw, National Institute
on Drug Abuse )

5. 1n a survey of 150 marijuana using students, 59%
surveyed report they sometimes forget what a conversalion
is about before 1 has ended. 4 1% report if they read while
stoned they remembered less of what they had read hours
later. (Dr. Richard Schwartz. Vienna Pediatric Associates in
Psychiatric Annals as reported in NIDA Capsules)

Reumnbivlogral Ederts

6. Marijuana activates the same pleasure centers in the brain
that are targeted by heroin, cocaine and alcohol. (Dr.
Gaetano Di Chiara, University of Caligari, Ttaly)

Cardiovascular Effecss

http://www.pbs.org/wgbh/pages/frontline/shows/dope/body/effects.html
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7. Physiclogical effects of marijuana include an alteration of
heart rate. Use of marijuana may resuit in intense anxiety,
panic attacks or paranoia. (National [nstitute of Drug Abusc)

Chromie Effects

Rasmratary System Efigcts

8. The daily use of 1 to 3 marijuana joints appears to
produce approximatcly the same lung damage and potential
cancer risk as smioking 5 times as many cigarettes, (UCLA)
The study results suggest that the way smokers inhale
marijuana, in addition to its chemical composition, increases
the adverse physical effects. The same lung cancer risks
associated with tobacco also apply to marijuans users, even
though they smoke far less. (reported in NIDA Capsules)

9. Benzopyrene is the chemical in tobacco that causes lung
cancer. An average marijuana cigarcttc contains nearly 50%
more benzopyrene than a tobacco cigarerie, An average
marijuana cigarette contains 30 nanograms of this
carcinogen compared to 21 nanograms in an average tobaceo
cigarette (Marijuana and Health, National Academy of
Scicnces. Institute of Medicine Report, 1982) Benzopyrene
suppresses a gene that controls growth of cells. When this
gene iz damaged the body becomes more susceptible to
cancer. This gene is related to half of all human cancers and
as many as 70% of lung cuncers,

10. Marijuana users may have many of the same respiratory
problems that tobacco smokers have, such as chronic
bronchitis and inflamed sinuses. {Marijuwann Facts: Parents
Need to Know, National Institute on Drug Abuse )

[1. Marijuana smokers, when compared 1o non marijuana
smokers, have more respiratory illness. {Polen et al, 1993).

12, Marijuana smoke produces airway injury, acute nnd
chronic bronchitis. lung inflammation, and decreased
pulmonary defenses against infection. Smoking one
marijuana cigaretie leads to air deposition of four times as
much cancer-causing tar as docs tobacco smoke (Dr. D.
Tashkin, Western Journal of Medicine)

13. Heavy marijuana use can affect hormones in both males
ond females. Heavy doses of the drugs may delay the onset
of puberty in young men. Marijuana also can have adverse
effects on sperm production. Among women, regular
marijuana use can disrupt the normai menthly menstrual
cyele and inhibit the discharge of eggs ftom the ovaries,
(Marijusna Facts: Parents Need to know, National Institute
on Drug Abuse)

Adveres Marta] Eflares

14. An "amotivational syndrome™ can develop in heavy,
chronic marijuana users. [t is characlerized by decreased
drive and embition, shortened aticntion span. poor judgment,
high distractibility. impaired communication skills, gnd
diminished effectiveness in interpersonal situations,
(National Tnstitute of Drug Abusc)

15, Adults who smoked marijuana daily believed it helped
them function better. improved self-awareness and improved
relationships with others. However, researchers found that
users were more willing to tolerate problemns. suggesting that
the drug served as a buffer for those who would miher avoid
confronting problems than make changes that might increase
their satisfaction with life. The study indicated that these

http://www.pbs.org/wgbh/pages/frontline/shows/dope/body/effects.html
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subjects used marijuana 1o avoid dealing with their
difficulties and the avoidance inevilably made their
problems worse. Although users belicved the drug enhanced
understanding of themselves, il actually served us a barrier
against self-awareness. {casc studics by research team from
Center for Psychosocial Studies in New York.)

t6. Martjuana and some of itz cormpounds influence the
itmmune system and affect the body's ability 1o resist viruses,
bacteria, fungi and protozoa. and decreases the body's anti
tuinor aclivities. Marijuana has the potential to after the
backup safeguards of the immune system because it affects
diverse types of cells in the body. This could compromise
the immune system's ability to screen out cancer ¢ells and
eliminate infection. (Dr. Guy A. Cabral, Professor, Medical
College of Virginia, speaking at NIDA's National
Conference on Marijuana Use: Prevention, Treatment and
Research.)

"Unfortunately, much of what is known about the human
phurmacology of smoked marijuana comes from
experiments with plant material containing about 2% THC
or less, or occasionally up to 4% THC. In addition, human
experiments typicaily are done in laboratory settings where
only one or two smoked doses were adminisiered to
relatively young, medically screened, healthy male
volunteers well experienced with the effects of marijuana,
Females rarely participated in past marijuana rescarch
because of prohibitions {now removed) against their
inclusion. Thus the clinical pharmacology of single or
repeated smoked marijuana doses given to older people or to
people with serious diseases has hardly been researched at
all in a controlled laboratory or clinic setting. Some of the
very few reports of experiments that have included older or
sicker people, particulatly patients less experienced in using
marijuana suggest the profile of adverse effects may differ
from healthy student volunteers smoking in a laboratory
experiment (Hollister, 1986a. 1988a)

THC administered alone in its pure form is the mosl
thoroughly research cannabinnid. Much of what has been
written has been inferred from the results of experiments
using only pure THC. Generally, in experiments actually
using merijuana, the assumed dose of marijuana was based
only on the concentration of THC in the plant material. The
amounts of cannabidiol and other cannabinoids in the plant
also vary so that pharmacalogical interactions modifying the
effects THC may occur when marijuana is used instead of
pure THC.

The result of this research strategy is that a good deal is
known about the pharmacology of THC, but experimentat
confirmation that the pharmucology ol a marijuana cigarette
is indeed entirely or mainly determined by the amount of
THC it contains remains 1o be completed. The scientilic
literature contains occasional hints that the pharmacology of
pure THC, although similar, is not always the same as the
clinical pharmacology of smeked marijuana containing the
same amount of THC (Graham 1976, Harvey 19835, Institute
of Medicine 1982)" (Report to the Direclor, National
Institutes of Health, by the Ad-Hoe Group of Experts,
“"Workshop on the Medical Utility of Marijuana.”)

http://www.pbs.org/wgbh/pages/frontline/shows/dope/body/effects.html 7/5/2014
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U.S. Department of Justice

Office of the Deputy Attoey General

The Deputy Atomey General Rashington, D.C. 20530

August 29, 2013

>

SUBJECT:  Guidance Regarding Marijuana Enforcement

FROM: James M. Cole

MEMORANDUM FOR ALL UNITED ST {ES ATTORNEYS
Deputy Attorncyéneral

In October 2009 and June 2011, the Department issued guidance to federal prosecutors
concerning marijuana enforcement under the Controlled Substances Act (CSA). This
memorandum updates that guidance in light of state ballot initiatives that legalize under state law
the possession of small amounts of marijuana and provide for the regulation of marijuana
production, processing, and sale. The guidance set forth herein applies to all federal enforcement
activity, including civil enforcement and criminal investigations and prosecutions, concerning
marijuana in all states.

As the Department noted in its previous guidance, Congress has determined that
marijuana is a dangerous drug and that the illegal distribution and sale of marijuana is a serious
crime that provides a significant source of revenue to large-scale criminal enterprises, gangs, and
cartels. The Department of Justice is committed to enforcement of the CSA consistent with
those determinations. The Department is also committed to using its limited investigative and
prosecutorial resources to address the most significant threats in the most effective, consistent,
and rational way. In furtherance of those objectives, as several states enacted laws relating to the
use of marijuana for medical purposes, the Department in recent years has focused its efforts on
certain enforcement priorities that are particularly important to the federal government:

» Preventing the distribution of marijuana to minors;

* Preventing revenue from the sale of marijuana from going to criminal enterprises, gangs,
and cartels;

» Preventing the diversion of marijuana from states where it is legal under state law in
some form to other states;

« Preventing state-authorized marijuana activity from being used as a cover or pretext for
the trafficking of other illegal drugs or other illegal activity;
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o Preventing violence and the use of firearms in the cultivation and distribution of
marijuana;

e Preventing drugged driving and the exacerbation of other adverse public health
consequences associated with marijuana use;

* Preventing the growing of marijuana on public lands and the attendant public safety and
environmental dangers posed by marijuana production on public lands; and

¢ Preventing marijuana possession or use on federal property.

These priorities will continue to guide the Department’s enforcement of the CSA against
marijuana-related conduct. Thus, this memorandum serves as guidance to Department attorneys
and law enforcement to focus their enforcement resources and efforts, including prosecution, on
persons or organizations whose conduct interferes with any one or more of these priorities,
regardless of state law.'

Outside of these enforcement priorities, the federal government has traditionally relied on
states and local law enforcement agencies to address marijuana activity through enforcement of
their own narcotics laws, For example, the Department of Justice has not historically devoted
resources to prosecuting individuals whose conduct is limited to possession of small amounts of
marijuana for personal use on private property. Instead, the Department has left such lower-level
or localized activity to state and local authorities and has stepped in to enforce the CSA only
when the use, possession, cultivation, or distribution of marijuana has threatened to cause one of
the harms identified above.

The enactment of state laws that endeavor to authorize marijuana production,
distribution, and possession by establishing a regulatory scheme for these purposes affects this
traditional joint federal-state approach to narcotics enforcement. The Department’s guidance in
this memorandum rests on its expectation that states and local governments that have enacted
laws authorizing marijuana-related conduct will implement strong and effective regulatory and
enforcement systems that will address the threat those state laws could pose to public safety,
public health, and other law enforcement interests. A system adequate to that task must not only
contain robust controls and procedures on paper; it must also be effective in practice,
Jurisdictions that have implemented systems that provide for regulation of marijuana activity

' These enforcement priorities are listed in general terms; each encompasses a variety of conduct
that may merit civil or criminal enforcement of the CSA. By way of example only, the
Department’s interest in preventing the distribution of marijuana to minors would call for
enforcement not just when an individual or entity sells or transfers marijuana to a minor, but also
when marijuana trafficking takes place near an area associated with minors; when marijuana or
marijuana-infused products are marketed in a manner to appeal to minors; or when marijuana is
being diverted, directly or indirectly, and purposefully or otherwise, to minors.
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must provide the necessary resources and demonstrate the willingness to enforce their laws and
regulations in a manner that ensures they do not undermine federal enforcement priorities.

In jurisdictions that have enacted laws legalizing marijuana in some form and that have
also implemented strong and effective regulatory and enforcement systems to control the
cultivation, distribution, sale, and possession of marijuana, conduct in compliance with those
laws and regulations is less likely to threaten the federal priorities set forth above. Indeed, a
robust system may affirmatively address those priorities by, for example, implementing effective
measures to prevent diversion of marijuana outside of the regulated system and to other states,
prohibiting access to marijuana by minors, and replacing an illicit marijuana trade that funds
criminal enterprises with a tightly regulated market in which revenues are tracked and accounted
for. In those circumstances, consistent with the traditional allocation of federal-state efforts in
this area, enforcement of state law by state and local law enforcement and regulatory bodies
should remain the primary means of addressing marijuana-related activity. If state enforcement
efforts are not sufficiently robust to protect against the harms set forth above, the federal
government may seek to challenge the regulatory structure itself in addition to continuing to
bring individual enforcement actions, including criminal prosecutions, focused on those harms.

The Department’s previous memoranda specifically addressed the exercise of
prosecutorial discretion in states with laws authorizing marijuana cultivation and distribution for
medical use. In those contexts, the Department advised that it likely was not an efficient use of
federal resources to focus enforcement efforts on seriously ill individuals, or on their individual
caregivers. In doing so, the previous guidance drew a distinction between the seriously ill and
their caregivers, on the one hand, and large-scale, for-profit commercial enterprises, on the other,
and advised that the latter continued to be appropriate targets for federal enforcement and
prosecution. In drawing this distinction, the Department relied on the common-sense judgment
that the size of a marijuana operation was a reasonable proxy for assessing whether marijuana
trafficking implicates the federal enforcement priorities set forth above.

As explained above, however, both the existence of a strong and effective state regulatory
system, and an operation’s compliance with such a system, may allay the threat that an
operation’s size poses to federal enforcement interests. Accordingly, in exercising prosecutorial
discretion, prosecutors should not consider the size or commercial nature of 2 marijuana
operation alone as a proxy for assessing whether marijuana trafficking implicates the
Department’s enforcement priorities listed above. Rather, prosecutors should continue to review
marijuana cases on a case-by-case basis and weigh all available information and evidence,
including, but not limited to, whether the operation is demonstrably in compliance with a strong
and effective state regulatory system. A marijuana operation’s large scale or for-profit nature
may be a relevant consideration for assessing the extent to which it undermines a particular
federal enforcement priority. The primary question in all cases — and in all jurisdictions — should
be whether the conduct at issue implicates one or more of the enforcement priorities listed above.
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As with the Department’s previous statements on this subject, this memorandum is
intended solely as a guide to the exercise of investigative and prosecutorial discretion. This
memorandum does not alter in any way the Department’s authority to enforce federal law,
including federal laws relating to marijuana, regardless of state law. Neither the guidance herein
nor any state or local law provides a legal defense to a violation of federal law, including any
civil or criminal violation of the CSA. Even in jurisdictions with strong and effective regulatory
systems, evidence that particular conduct threatens federal priorities will subject that person or
entity to federal enforcement action, based on the circumstances. This memorandum is not
intended to, does not, and may not be relied upon to create any rights, substantive or procedural,
enforceable at law by any party in any matter civil or criminal. It applies prospectively to the
exercise of prosecutorial discretion in future cases and does not provide defendants or subjects of
enforcement action with a basis for reconsideration of any pending civil action or criminal
prosecution. Finally, nothing herein precludes investigation or prosecution, even in the absence
of any one of the factors listed above, in particular circumstances where investigation and
prosecution otherwise serves an important federal interest.

cc:  Mythili Raman
Acting Assistant Attorney General, Criminal Division

Loretta E. Lynch

United States Attorney

Eastern District of New York

Chair, Attorney General’s Advisory Committee

Michele M. Leonhart
Administrator
Drug Enforcement Administration

H. Marshall Jarrett
Director
Executive Office for United States Attorneys

Ronald T. Hosko

Assistant Director

Criminal Investigative Division
Federai Bureau of Investigation
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INTRODUCTION

Marijuana Is the most commonly used iflicit drug in the United States,! and many Americans
do not perceive it as potentially harmful.? Although the laws regarding marijuana use have
changed in several states over the past decade, marijuana remains classified as a Schedule |
drug, meaning that it is categorized as having a high potential for abuse and has no
currently accepted medical use in treatrment in the United States.® In other words, marijuana
use remains illegal under federal laws in all states and the District of Columbia &.g.,
Controlled Substances Act; (http://www.fda.gov/ regulatoryinformation/
legislation/ucm148726.htm).

Across the United States, the increasing number of marijuana users has a public health
impact on state and local communities. For example, research Indicates that 1in 11
marijuana users aged 15 or clder become dependent on marijuana.! In addition, marijuana
use has resulted in approximately 4.2 million people meeting the diagnoestic criteria for
abuse or dependence on marijuana, is a major cause for visits to emergency rooms, and is
the second leading substance for which people receive drug treatment {behind alcohol).'**
These and cther consequences of marijuana use have placed a significant strain on the U.S.
health care system according to the White House Office of National Drug Control Policy.*

Educating people about the dangers of starting marijuana use is an effective way to reduce
the impact of marijuana use in the future. One way to anticipate future marijuana use is to
measure perceptions of the risk of harm from marijuana use because it has been a leading
indicator of future use.” Data from a collection of national cross-sectional surveys of
secondary students has indicated that attitudes about the risks associated with substance
use are often closely related to use, with an inverse association between use and risk
perceptions (e.g., the percentage of those who use a substance is lower among those who
perceive high risk of harm from use).? Thus, states and other geographic areas with low
percentages of people who perceive that there is a great risk of harm from using marijuana
would be expected to have high percentages using marijuana. As a result, it is useful for

« National Survey on Drug Use and Health from 2012
to 2014 data collected from 204,000 people aged
12 or older show that marijuana use and
perceptions of the risk associated with marijuana
use vary extensively among regions within each
state and throughout the nation.

« About 7.73 percent of pecple aged 12 or older
used marijuana in the past month. Past
month marijuana use varied across census
regions: 9.70 percent in the West, B.36 percent in
the Northeast, 7.28 percent in the Midwest, and
6.43 percent in the South. At the substate level,
past month marijuana use ranged from 3,93
percent in a substate region in the southernmost
part of Texas to 15.46 percent in San Francisco,
California.

Across the nation, 28.50 percent of people aged 12
or older perceived a great risk of harm from
monthly marijuana use; however, the percentages
of people who perceive a great risk of harm from
monthly marijuana use varied across census
regions: 32,60 percent in the South, 26,56 percent
in the Northeast, 26.11 percent in the Midwest,
and 25.64 percent in the West. At the substate
level, perceptions of great risk of harm from
monthly marijuana use ranged from 14.15 percent
in Ward 3 in the District of Columbia to 49.29
percent in Florida's combined Circuits 11 and 16,
which include Miaml-Dade and Monroe Counties.




state and local policymakers and prevention specialists to understand the association between marijuana use and perception of great risk of
harm and potential consequences to a person’s health and well-being.

Although marijuana is the most commonly used illicit drug in America, the percentages using marijuana and the attitudes regarding the risk of
marijuana use are not the same across states or even within each state. Within each state, patterns of substance use and corresponding
attitudes differ, Data on small geographic areas provide insight into marijuana use and attitudes about marijuana use that can help state and
local public health authorities better understand and address any needs in their communities. The National Survey on Drug Use and Health
{N5DUH) can help address the need for more localized information.

This Issue of The CBHSQ Report uses combined 2012 to 2014 NSDUH data to present estimates of past manth marijuana use and perceptions of
great risk of harm from smoking marijuana once a month among people aged 12 or older in 362 substate regions, the 50 states, and the District
of Columbia. In most states, the substate regions are defined in terms of single counties or groups of counties; in some states, the regions are
defined entirely in terms of census tracts {in Connecticut, the District of Columbia, and Massachusetts), parishes (in Louisiana), boroughs/census
areas (in Alaska), a combination of counties and census tracts {in California and Delawara}, and a combination of counties and independent cities
(in Maryland, Missouri, Nevada, and Virginia). The Substance Abuse and Mental Health Services Administration (SAMHSA) works with state
substance abuse/mental health agency representatives to define substate areas that meet state needs and reporting requirements while
ensuring that the NSDUH sample sizes were large enough to provide estimates with adequate precision. These substate-level estimates provide
local-level information on behavioral health outcomes that states find useful for planning, reporting, and providing useful data for prevention and
intervention efforts.? The 2012 to 2014 estimates In this report are based on substate boundaries that reflect the current state needs and
reporting requirements and may not be comparable with substate estimates from prior years.

Marijuana use estimates are displayed on a U.S. map (Figure 1). To produce the map, substate region estimates (shown to two decimal places in
Table S1) were first ordered from lowest to highest percentage of past month marijuana use. The substate regions were then categorized into
three approximately equal groups based on their percentage. Substate regions in the lowest third (i.e., with the lowest percentages) are
indicated in blue (122 substate regions), the middle third are in white {119 substate regions}, and the third with the highest percentages are in
red (121 substate regions). To distinguish among the substate regions that display relatively higher percentages, the "highest” third in red was
further subdivided inta dark red for the 16 substate regions with the highest estimates, medium red for the 33 substate regions with the next
highest estimates, and light red for the 72 substate regions in the third highest group. The "lowest” third was categorized in a similar way using
three distinct shades of blue. Estimates of perceptions of risk of harm from using marijuana are displayed in Figure 2. On this map, the colors are
reversed from those in Figure 1, so the highest estimates of perceived risk of harm from using marijuana are shown in blue and the lowest
estimates are shown in red. Overall, the seven groups in each map were constructed to represent a distribution that is somewhat symmetric, like
a normal distribution (in terms of the number of estimates assigned to each group). In some cases, a category could have more or fewer
substate regions because two {or more) substate regions have the same estimate (to two decimal places). When such ties occurred at the
*boundary” between two groups, all substate regions with the same estimate were assigned to the lower group. Individual state maps at
htte:/iwww,samhsa.gov/datal provide more granularity in areas too small to display clearly on the U.S. maps. Table S1 provides estimates
associated with each map. Ninety-five percent confidence intervals are included as a measure of precision for each estimate,' For state-specific
maps that show the variations across substate areas within each state, see http:/f'www.samhsa,gov/data/,

Findings in this report are annual averages based on combined 2012 to 2014 NSDUH data from approximately 204,000 respondents in the
civilian noninstitutionalized population aged 12 or older. Estimates were derived fram a complex statistical model in which substate data from
NSDUH were combined with other local area data to enhance statistical power and analytic capability.”

SUBSTATE-LEVEL MARIJUANA USE

Nationally, an arnual average of 20.3 million people aged 12 or glder used marijuana in the past month based on combined 2012 to 2014
NSDUH data. This is equivalent to approximately 1 in 13 or 7.73 percent of people aged 12 or older using marijuana in the past month. Across
census regions, estimates of past month marijuana use were 9.70 percent in the West, B.36 percent in the Northeast, 7.28 percent in the
Midwest, and 6.43 percent in the South (Table S1).'" At the substate level, past month marijuana use ranged from 3.93 percent in a substate
region in the southernmost part of Texas* to 15.46 percent in San Francisco, California (Figure 1 and Table 51).

Of the 16 substate regions with the highest percentages of past month marijuana use, 8 were in the West (3 in Colorade; 2 in California; and 1
each in Alaska, Oregon, and Washington}, 7 were in the Northeast (3 in Rhode Island, 2 in Vermont, and 1 each in Maine and Massachusetts),
and 1 was in the South {District of Columbia). No substate areas in the Midwest were included in the category with the highest percentages of
past month marijuana use.



Of the 17 substate regions that had the lowest percentages of marijuana use, 8 were in the South (2 each in Tennessee and Texas; and 1 each in
Alabama, Louisiana, Oklahoma, and West Virginia}, 5 were in the Midwest (2 each in Kansas and North Dakota and 1 in lowa}, 3 were in the West
{all in Utah), and 1 was in the Northeast {Pennsylvania).

Figure 1. Marijuana use in the past month among people aged 12 or older, by
substate reglon: percentages, annual averages based on combined 2012 to
2014 data

12891548
W 11268
B 51611 01
e-21%
1524-819

L
347652

|
L HI I 103475
| err———————

Nate: For substate region definitions, see the *2012-2014 National Survey on Drug Use
and Health Substate Reglon Definitions® at hitp.//www.samhsa.gov/datal,

Source: SAMHSA, Center for Behavioral Health Statistics and Quality, National Surveys
on Drug Use and Health (NSDUHs}, 2012 to 2014,



SUBSTATE-LEVEL PERCEPTIONS OF GREAT RISK OF HARM FROM MARIJUANA USE

The combined 2012 to 2014 data indicate that an annual average of 74.9 million people aged 12 or older perceived great risk of harm from
smoking marijuana once a month. This translates to about 2 out of every 7 people (28,50 percent) perceiving a great rick of harm from monthly
marijuana use. ACross census regions, perceptions of great risk of harm from smoking marijuana once a month were 32.60 percent in the South,
26.56 percent in the Northeast, 26.11 percent in the Midwest, and 25.64 percent in the West (Table 51}. At the substate level, perceptions of
great risk of harm from smoking marijuana once a manth ranged from 14.15 percent in Ward 3 in the District of Columbia—in the western
section of the District—to 49,29 percent in Florida’s combined Circuits 11 and 16, which include Miami-Dade and Monroe Counties in the
southernmost part of the state {Figure 2).

Of the 16 substate regions that had the highest percentages of perception of great risk of harm from smoking marijuana once a month (i.e.,
regions with higher percentages of people aged 12 or older indicating that there was a great risk of harm from monthly marijuana use), all 16
were in the South (4 in Mississippi; 3 each in Alabama, Arkansas, and Texas; and 1 each in Florida, Kentucky, and Louislana).

Of the 16 substate regions that had the lowest percentages of perception of great risk of harm from smoking marijuana once a month {i.e.,
regions with fewer percentages of people aged 12 or older indicating that there was a great risk of harm from monthty marijuana use), 10 were
in the Northeast {5 in Maine, 3 in New Hampshire, and 1 each in Massachusetts and Rhode Island), 4 were in the South (all in the District of
Columbia), 2 were in the West {1 each in Oregon and Washington).

Flgure 2. Percelved great risk of harm from smoking marijuana once a month
among people aged 12 or older, by substate region: percantages, annual
averages based on combined 2012 to 2014 data
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Note: For substate region definitions, see the *2012-2014 National Survey on Drug Use

and Health Substate Region Definitions" at http://www.samhsa,gov/datal.

Source: SAMHSA, Center for Behavioral Health Statistics and Quality, National Surveys
on Drug Use and Health {NSDUHs), 2012 to 2014.



VARIATION WITHIN STATES

Some substate regions within the same state and the District of Columbla have notable variations in the percentages of marijuana use and the
perceptions of risk associated with marijuana use among people aged 12 or older. Notable variations can occur in large areas, such as California,
and in small areas, such as the District of Columbia.

Figures 3 and 4 show substate estimates for California and the District of Columbia. As with the maps shown previously, the assignments of the
substate areas in California and the District of Columbia were created by dividing 362 substate regions, nationally, into 7 groups based on the
magnitude of their percentages. Figures 3 and 4 present close-up looks at the variations across substate regions for California and the District of
Columbia that were previously shown in the national maps (Figures 1 and 2). The substate regions within California and the District of Calumbia
are labeled in Figures 3 and 4. For substate region definitions, see the "2012-2014 National Survey on Drug Use and Health Substate Region

Definitions" at http:/iwww.samhsa.govidatal,

In California, past month marijuana use ranged from 6.18 percent in Los Angeles Service Planning Area (SPA) 3—in the San Gabriel Valley in the
southeastern part of Los Angeles County—to 15.46 percent in San Francisco (Figure 3 Panel A] and Table 51). A high percentage of marijuana
use also occurred in Cafifornia’s Region 1R (13,97 percent), consisting of 15 counties in the northern section of the state. Lower percentages of
marijuana use occurred mostly in areas in the central and southern sections of the state (Los Angeles SPA 3 [San Gabriel Valley] and S5PA 7
[East], Region 17R, Region 18R [San Bernardino], Reglon 6 [Santa Clara), Regions 13 and 19R, Los Angeles SPA 2 [San Fernando Valley], Region
14 [Drange], and Region 15R [Fresno]) and ranged from 6.18 percent to 8.10 percent.



Figure 3. Marijuana use in the past month and perceived great risk of harm
from smoking marijuana once a month among people aged 12 or older in
California, by substate region: percentages, annual averages based on
combined 2012 to 2014 data
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Source: SAMHSA, Center for Behavioral Health Statistics and Quality, National Surveys
on Drug Use and Health (NSDUHs), 2012 to 2014,




In the District of Columbia, percentages of perception of great risk of harm from smoking marijuana once a month among people aged 12 or
older varied from 14.15 percent in Ward 3 (in the western part of the District) to 25.55 percent in Ward 7 {in the eastern part of the District).
Along with Ward 3, the lowest percentages of perception of great risk of harm from smoking marijuana once a month occurred in Wards 1, 2, and
6 {between 14.20 percent and 17.46 percent). The remaining Wards 4, 5, and 8 had relatively higher percentages ranging from 21.84 percent te
24.49 percent (Figure 4 [bottom panel] and Table 51). Overall, lower percentages of perceived great risk appeared in wards in the western and
central sections of the District, whereas higher percentages appeared in wards in the southeastern and northeastern sections of the District.

Figure 4. Marijuana use in the past month and percelved great risk of harm
from smoking marljuana once a month among people aged 12 or older in the
District of Columbla, by substate reglion: percentages, annual averages
based on combined 2012 to 2014 data
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on Drug Use and Health (NSDUHs), 2012 to 2014.



DISCUSSION

This report shows that the percentages of marijuana use and perceptions of the risk associated with marijuana use by substate region vary
across the country and within each state and the District of Columbia. The maps and tables presented can help state policymakers and
prevention specialists quickly see if prevention or education efforts are needed In their state and where. For example, the highest parcentages of
marijuana use occurred in substate areas in several northeastern and western states and in the District of Columbia. Most of the substate areas
with the lowest percentages of perception of great risk of harm from smoking marijuana are in the District of Columbia, Maine, and New
Hampshire.

As seen in Figures 1 and 2 and Table 51, there is a significant negative relationship between marijuana use and perceived great risk at the
substate level across the United States. That is, substate regions with higher percentages of marijuana use were more likely to have lower
percentages of the population who think there is great risk in using marijuana, whereas substate regions with lower percentages of marijuana
use tend to have higher percentages of the population who think there s great risk in using marijuana. In fact, the correlation between the 362
substate estimates of past month marijuana use and the 362 substate estimates of perceived great risk of harm in using marijuana monthly is -
0.72.

Across the United States, discourse continues over the public health implications of marijuana use in the general public, the media, the
substance use research community, and among federal, state, and lacal policymakers. Marijuana use in the general population Is an ongoing
challenge for the nation as a whole and for the states individually. As states continue to examine their laws regarding marijuana use, monitoring
national, regional, state, and substate estimates of marijuana use and attitudes toward use may also help state and local policymakers plan for
and allocate resources to address marijuana use. For more information on addressing marijuana use,

see hitp:/fwww samhsa.govicaptitocls-learning-resourcesiyouth-marijuana-risk-protective-factor-resources and

bitps:iivwwe drugabuse govidrugs-abuse/marijuana.

OTHER AVAILABLE NSDUH SUBSTATE MEASURES

The combined 2012 to 2014 NSDUH estimates for marijuana use and perceptions of risk of harm from marijuana use are available, along with 23
additional behavioral health measures for 384 substate areas, 25 aggregate substate areas, 50 states and the District of Columbia, 4 census
regions, and the United States. The methodology that generated these estimates is available online at http://samhsa.gov/data/. Of the combined
384 substate areas and 25 aggregate substate areas, 362 of these are shown In the maps {mostly substate areas, but for some states, the areas
shown in the maps are aggregate substate areas). This report discusses two of the estimates for the 362 substate areas displayed in the maps.

The 23 additional estimates include measures of substance use and mental health issues, including use of illicit drugs (e.g., marijuana use,
cocaine use, nonmedical use of prescription pain relievers), alcohol, and tobacco; substance use disorders; needing but not receiving treatment
for a substance use problem; serious mental iliness; depression; and suicidal thoughts. Also provided are national maps for all measures and
detailed tables including percentages for each substate region, state, census region, and the nation for people aged 12 or older; detailed tables
by age group; and state-specific tables and maps. The state maps are particularly useful in areas too small to display clearly on the U.S. maps.



Table 51. Marijuana use in the past month and perceived great risk of harm
from smoking marijuana once a month among people aged 12 or older, by
state and substate region: percentages, annual averages based on combined
2012 to 2014 data
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Cl = confidence interval; LA SPA = Los Angeles Service Planning Area.

Source: SAMHSA, Center for Behavioral Health Statistics and Quality, National Surveys
on Drug Use and Health {NSDUHs), 2012 to 2014.
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SUMMARY

Background: Attitudes about the risks associated with substance use are often closely related to their use. As states have been at the center of
efforts to monitor marijuana use, examining the percentages of people using marijuana and attitudes about the risks associated with using
marijuana provides needed policy information. Methed: Combined 2012 to 2014 Nationaf Surveys on Drug Use and Health {NSDUHs) state
(including the District of Columbia) estimates of past month marijuana use and perceptions of great risk of harm from smoking marijuana once a
month among people aged 12 or older were analyzed in 362 substate regions. Because of revisions to substate boundaries, the 2012 to 2014
estimates are not compared with estimates from prior years. Results: Findings in this report suggest that there is a significant negative
relationship between marijuana use and perceived great risk of use at the substate level across the United States. For example, substate regions
with higher percentages of marijuana use were more likely to have lower percentages of the population who think there is great risk in using
marijuana, whereas substate regions with lower percentages of marijuana use tend to have higher percentages of the population who think there
is great risk in using marijuana. Conclusion: Highlighting the percentage of people using marijuana and attitudes toward use in each state and
substate area may help to raise awareness about the consequences of marijuana use and to Improve prevention efforts,
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The Substance Abuse and Mental Health Services Administration (SAMHSA) |s the agency within the U.S. Department of Health and Human Services that leads public health efforts to advance
the behavicral health of the nation, SAMHSA's mission is to reduce the impact of substance sbusa and mental illness on America‘'s communities,

The National Survey on Drug Use and Health (NSOUH) is an annual survey sponsored by the Substance Abuse and Mental Health Services Administration {SAMHSA), The data used in this
report are based on information obtained from people aged 12 to 17 (68,309 In 2012, 67,838 in 2013, and 67.901 in 2014}, The Survey collects data by administering questionnaires to a
representative sample of the population through lace-to-face interviews at their place of residence.
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RESULTS FROM THE 2015
NATIONAL SURVEY ON DRUG USE
AND HEALTH: DETAILED TABLES

PREVALENCE ESTIMATES, STANDARD
ERRORS, P VALUES, AND SAMPLE SIZES

Section 1: Illicit Drug Use Tables — 1.1 to 1.158

Section 2: Tobacco Product and Alcohol Use Tables - 2.1 to 2.88
Section 3: Risk and Protective Factor Tables - 3.1 to 3.38
Section 4: Incidence Tables - 4.1 to 4.20

Section 5: Substance Use Disorder and Treatment Tables - 5.1 to 5.62
Section 6: Miscellaneous Tables - 6.1 to 6.107

Section 7: Trend Tables ~ 7.1 to 7.51

Section 8: Adult Mental Health Tables - 8.1 to 8.87

Section 9: Youth Mental Health Tables - 9.1 to 9.17

Section 10: Adult Mental Health Trend Tables - 10.1 to 10.41
Section 11: Youth Mental Health Trend Tables - 11.1 to 11.6
Section 12: Sample Size and Population Tables - 12.1 to 12.11
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