
Targeting Youth to Prevent Later Substance Use
Disorder: An Underutilized Response to the US
Opioid Crisis

The evolving US opioid crisis is

complex and requires myriad dif-

ferent interventions. These include

reducing opioid overprescribing

and curtailing the supply of illicit

opioids, overdose rescue interven-

tions, and treatment and recovery

support services for those with

opioid use disorders.

To date, more distal primary

prevention strategies that have an

evidence base are underutilized.

Yet, the impact of early environments

on later substanceusedisorder risk

is increasingly well understood, in-

cluding knowledge of the mech-

anistic linkages between brain

development and subsequent risk

behaviors. Applying this develop-

mental framework to prevention

shows promise, and some middle-

school interventions have demon-

strated significant reductions in

prescription opioid misuse.

Reducing these risks of initial

misuse of opioids may be the

“ounce of prevention” thatmakes

a substantial difference in a so-

ciety now reeling from the worst

drug crisis our country has seen.

The challenge is to continue to

develop and test promising distal

interventions and to support im-

plementation fidelity through frame-

works that ensure their cultural

appropriateness and sustainabil-

ity. In addition, research is needed

to develop new prevention strat-

egies for adults, including patients

with pain at risk for transitioning

from prescription to illicit opioids.
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Addressing the complex
opioid public health emer-

gency in the United States re-
quires a range of approaches to
address its multiple causes and
consequences. To date, much
attention has focused on pre-
scribing practices as a key upstream
driver, saving lives acutely through
widespread distribution of the
opioid antagonist naloxone, and
expanding medication use for the
treatment of opioid addiction.1

Besides improving prescribing
practices, additional upstream pri-
mary prevention strategies can also
play a key role. Through inter-
ventions, policies, and practices that
increase protective factors and di-
minish risk factors, the number of
persons liable to develop opioid
misuse and resulting consequences,
including addiction and overdose,
may be reduced. That is the theme
of this commentary—that atten-
tion to these childhood and ado-
lescent prevention approaches
should be considered as part of the
response to the US opioid crisis.
This commentary does not seek to
minimize policy and practice ap-
proaches that are reducing over-
prescribing of opioids and other
supply reduction efforts, but a full
discussion of these approaches is
beyond our scope. Instead we
highlight a potential role for pre-
venting the onset of opioid misuse
by considering interventions that
address early risk and protective
factors (see the box on page S186).

Overdoses involving pre-
scription or illicit opioids killed

130 Americans every day in
2017, and the toll of the epidemic
has escalated (Figure 1).2 Over-
prescribing opioid analgesics was a
powerful driver, especially during
the first decade of the crisis.4 Lack
of caution in acute pain pre-
scribing enabled excessive quan-
tities of pills to become available
for diversion, and long-term use
of opioids to treat chronic pain led
some patients to addiction.5

The opioid overdose epi-
demic has widened to involve
and even center on illicit opioids
(Figure 1). Overdoses related to
prescription opioids started es-
calating in 1999, leveling off
somewhat after 2011.2 Heroin
deaths began rising in about 2007
with increases accelerating after
2010. In the last few years, potent
synthetic opioids, such as illicitly
made fentanyl, are now domi-
nating the statistics on fatalities;
fentanyl is often mixed in with
heroin and other illicit drugs or
pressed into counterfeit tablets
to resemble commonly abused
prescription drugs.6 The recent

increase in cocaine and other
psychostimulant deaths is likely
attributable to illicit synthetic
opioids being mixed into those
drug supplies as well.3,6,7

Strategies seeking to reverse the
opioid crisis must address the large
cohort of people already addicted
to opioids through treatment,
overdose prevention, and recovery
support services. Wider access to
naloxone ismaking an impact,8 as is
the gradual erosion of prejudices
against use of medications in
treating opioid addiction.9 Use of
the medications buprenorphine,
methadone, or naltrexone in pa-
tients with opioid addiction saves
lives and improves outcomes.9–12

However, despite this clear evi-
dence of effectiveness, only a subset
of people with opioid use disorder
seek care or receive evidence-based
care,13 suggesting an important
potential role for prevention.

Prevention efforts aimed at
reducing the supply of pre-
scription opioids may have al-
ready had a positive impact. The
Centers for Disease Control and
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Prevention (CDC) Guideline for
Prescribing Opioids for Chronic
Pain improved provider educa-
tion, and publicity around opi-
oids’ hazards is changing this
landscape.14 Prescriptions have
been declining since 2012, and
efforts are under way to modify
insurance coverage and re-
imbursement policies to expand
access to nonopioid pain treat-
ments.15,16 There are also in-
tensive efforts to develop new,
nonaddictive pain treatments,
which could reduce clinicians’
overreliance on addictive opi-
oids.17 And with the increased
role of illicit fentanyl and
other synthetics, international

diplomacy and law enforcement
increasingly play a front-line role
in curbing the supply of illicit
opioids.18

The opioid crisis may in fact
represent at least three separate
problems: (1) individuals who
started with prescriptions from
their doctors, (2) individuals who
got diverted prescriptions from
others but were never prescribed
opioids by their doctors, and (3)
individuals initiating opioid use
with heroin or other illicit opi-
oids that have no connection to
the medical system. Addressing
the different pathways to opioid
misuse and its consequences such
as overdose to some extent calls

for distinct types of interventions,
but primary prevention strategies
focusing on modifiable risk and
protective factors may play a role
as well.

HUMAN
DEVELOPMENT-
BASED PREVENTION

The science of substance use
prevention is embedded in the
science of human develop-
ment.19 Substance use disorders
arise through a combination of
individuals’ environments and
their unique biology, including

genetic determinants. The envi-
ronmental influences that con-
tribute to risk for substance use
and addiction interact in a com-
plex way with genes as well as
brain maturation.20 When one
is designing prevention in-
terventions, modifiable envi-
ronmental factors are the typical
targets of intervention. Knowing
how and when to target pre-
vention efforts depends on un-
derstanding the shift in balance of
environmental and biological
influences over the life course.

The concept of the “envi-
ronment” covers a broad range
of risk and protective domains.
The quality of mother–child
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FIGURE 1—Overdose Deaths Attributed to Opioids in the United States: 1999–2017

KEY MESSAGES
1. Previous research documents the potential for early adolescent primary prevention interventions to reduce the onset of prescription opioid misuse, and multiple

studies document that primary prevention can reduce the onset of misuse of other substances. Yet, these interventions have not been widely tested regarding their long-term

impact on opioid use and addiction.

2. There is empirical as well as theoretical rationale for preventing substance misuse and related outcomes through primary prevention aimed at addressing risk and

protective factors in childhood and adolescence.

3. In addition to proximal prevention efforts to reduce exposure to opioids (both medical and illicit), distal primary prevention can help reduce the demand for opioids

later in life and thus should be considered in efforts to address the opioid crisis.
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attachment or the level of stress
in the family environment are
crucially important early on;
later, peer environments and the
amount of structure experienced
at school and in the neighbor-
hood assume greater impor-
tance.21 Exposure to substances
in the home environment can be
important across childhood and
adolescence and even prenatally.
Laws and policies also can have
significant impacts on families
and on an individual’s behavior
and so can be considered part of
the environment as well.22

The risks associated with
substance use begin long before
an individual smokes the first
cigarette, has a first drink of al-
cohol, or tries an illicit substance.
Stressful environments in early
life have been vividly shown in
both animal and human research
to increase later-life propensity
to mental illness and to increase
the likelihood of drug taking
and addiction.23 In the Adverse
Childhood Experiences study, a
retrospective cohort study of
more than 8600 adults visiting a
California primary care clinic, the
greater number of early child-
hood abuse and neglect experi-
ences that respondents reported,
themore likely theywere to have
used drugs as adolescents or as
adults, to have a substance use
disorder (SUD), and to have
initiated drug use at an early
age.24 Primary prevention to
reduce child abuse and neglect
and other forms of adverse
childhood experiences may re-
duce a person’s risk for de-
veloping an SUD later in life.25

What is it about stressful
conditions in the home of a four-
year-old child that would lead
that child to use drugs at age 14
or 24 years? Here is where the
complex interplay of environ-
ment and biology comes into
play. Epigenetic mechanisms
(changes to gene expression)

directly link early life stress to
later stress sensitivity and associ-
ated behavioral disorders, and
human studies have shown strong
connections between adverse
early environments and altered
brain development and behav-
ioral abnormalities,26 including
evidence that some of the neu-
rodevelopmental impacts of
adverse environments can be
reversed.27

One way to think about
prevention is as tests of the
models linking early childhood
environments and experiences to
later outcomes. Fostering safe,
stable, nurturing relationships
and environments enables chil-
dren to learn empathy, impulse
control, anger management, and
problem solving—all skills that
have a protective effect.28 Safe,
stable, nurturing relationships
and environments also buffer
against the impact of stress and
trauma.28 Parental employment,
adequate housing, and access to
health care and social services
serve to support healthy child
development too.25 One specific
example is the test of a family-
focused intervention in rural
Georgia that found a strong
correlation between number of
years in poverty and diminished
volume of the left dentate gyrus,
the CA3 subfield of the hippo-
campus, and the left amygdala—
structures in the brain that con-
tribute to academic functioning,
social development, learning,
memory, mood, and stress re-
activity—in the control group of
children not receiving the in-
tervention; the same declines
were not seen in the intervention
group.29 The results support the
premise that prevention inter-
ventions can ameliorate what
otherwise would be a toxic social
environment, even without
changing other aspects of that
environment. Furthermore, in-
terventions as early as the prenatal

period can demonstrably im-
prove later behavioral, cogni-
tive, and health outcomes. Large
randomized studies have shown
that providing guidance to
low-income, first-time mothers
during pregnancy and in the
first two years of a child’s life
through home visitation by
nurses can have a range of lasting
positive impacts on the child—
not only reduced abuse and
neglect but also improved cog-
nitive and behavioral outcomes
that extend into the adolescent
years.30

Our understanding of human
neurodevelopment across the life
span has also illuminated why
adolescence is such a period of
risk for the initiation of substance
use and the development of
SUDs.19,20 Brain development is
characterized by uneven matu-
ration, with the limbic structures
involved in emotional respon-
sivity and rewardmaturing earlier
than cortical areas involved in
judgment, decision-making, and
impulse control.31 The prefrontal
cortex, associated with the ex-
ecutive functions, does not ma-
ture until the mid-20s.32 This
translates to a propensity for risk
taking among youths.33 On one
hand, that is developmentally
appropriate, as it is a period when
the individual needs to forge
independence from parents and
fashion self-identity; seeking out
novel experiences and taking
risks is part of this process. Un-
fortunately, the uneven matura-
tion of the adolescent brain also
increases susceptibility to envi-
ronmental influences dominant
during the adolescent years, such
as peer influence.34 The hazards
are compounded by the fact that,
because it is not fully mature, the
adolescent brain is more vulner-
able to lasting effects of substance
use, including increased risk of
addiction.35 The risk for de-
veloping an SUD is highest for

those who initiate substances in
the early teens, and addiction is
most likely to begin in the late
teen years.36 Several prevention
interventions aimed at middle-
and high-school students have
demonstrated effectiveness at
reducing or delaying substance
initiation and use, including
specifically misuse of opioids (see
the next section).

Across childhood and adoles-
cence, the risk factors that pre-
dispose someone to later substance
use are common and sharedwith a
number of other negative health
outcomes. Because of this, pre-
vention interventions may affect
a wide range of behavioral and
health outcomes, not just sub-
stance use.28,37–39 By altering the
child’s or adolescent’s trajectory
at critical ages and thereby re-
ducing many negative outcomes,
such programs can thus be both
effective and cost-effective,
producing a large return on
investment.39

The CDChas compiled a core
set of evidence-based strategies at
the individual, family, commu-
nity, and societal levels that,
when used in combination, can
best ensure children reach their
full potential.40 A broad imple-
mentation framework such as
Communities That Care also
might be relevant to addressing
the opioid epidemic because it
uses data to inform action at the
community level and leverages
existing evidence-based policies
and programs for parents, care-
givers, and children to achieve
multiple positive outcomes.41

The Substance Abuse andMental
Health Services Administration
works with states and commu-
nities to implement prevention
interventions tailored to the
community and target pop-
ulation, taking into account
unique risk and protective fac-
tors, stakeholders, and local
policies.
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RISK- AND
PROTECTION-BASED
PREVENTION

With few exceptions, the di-
rect impacts of childhood or
adolescent interventions on opi-
oid use specifically have generally
been less studied, and we suggest
that these approaches deserve
consideration. Cross-over effects,
whereby youth risk and pro-
tective factor–based interven-
tions have been shown to affect
multiple outcomes, have been
reported.28,37–39 We also know
that rates of opioid misuse as well
as attitudes toward opioid misuse
among young people are sus-
ceptible to change.

Annual data from the Moni-
toring the Future survey of drug
use and attitudes among 8th,
10th, and 12th graders have
shown significant reductions in
misuse of prescription opioids
since 2010.42 And some child-
hood and adolescent prevention
interventions already have shown
evidence of reducing prescription
opioid misuse.43 These programs
use a positive youth development
and resilience approach that fo-
cuses on developmental compe-
tencies. The Strengthening
Families Program 10–14 has been
associated with reductions in
prescription opioid misuse up to
age 25 years, 13 years following
the intervention.43 Communities
in which seventh-graders had
received a classroom-based in-
tervention called Life Skills
Training, teaching drug aware-
ness and self-management, social,
and resistance skills, showed sig-
nificantly reduced prescription
opioid misuse among middle-
and high-school students.44

And a system for delivery of
evidence-based prevention pro-
grams in sixth and seventh grade,
called Promoting School–Com-
munity–University Partnerships
to Enhance Resilience, has also

been associated with reductions
in nonmedical use of prescription
drugs.45

Most recently, CDC has col-
laborated with the Office of
National Drug Control Policy
and funded 13 community-based
research projects in the Com-
bating Opioid Overdose Through
Community-Level Intervention
initiative. One of these programs,
known as The Martinsburg Ini-
tiative, addresses adverse child-
hood experiences through a
neighborhood school-based
and community policing strat-
egy.46 If proven effective, this
might serve as a model for other
communities and could be
replicated through CDC’s
state-based opioid overdose
prevention programs.

Although positive outcomes
have been demonstrated, the
studies are modest in number.
Thus, a challenge remains to
develop and test other primary
prevention approaches in pre-
venting opioid misuse, and such
work might build on the in-
terventions that have been shown
to be effective for related out-
comes.39 Given the evidence
from several studies that imple-
mented the Strengthening Fam-
ilies Program 10–14,43 a good
starting point for research that
specifically tests for effects on
opioid outcomes might be the
rich literature on other family-
based programs,47 though we
caution that such research must
include assessment for potential
unintentional or adverse out-
comes, including increased sub-
stance use in intervention
groups.48

We also highlight another
gap, the current lack of
evidence-based preventive in-
terventions for adults. As many
people may be initiating opioid
use in adulthood, the existing
evidence-based preventive
interventions might not be

appropriate developmentally or
will require other methods of
delivery than via family and
schools. In fact, investments in
research to identify effective
preventive interventions in this
population are being pursued.49

In addition, the dissemination of
information about the risks of
opioids through traditional and
new media platforms to adults
and other at-risk populations and
the rapid translation of emerging
research on preventive in-
terventions into practice in
communities and clinical practice
are needed. The forthcoming
Regional Prevention Technol-
ogy Transfer Centers funded by
the Substance Abuse and Mental
Health Services Administration
could be a useful platform to
advance these efforts.

CONCLUSIONS
Decades of research have

shown how much can be
achieved through primary pre-
vention interventions delivered
during childhood and adoles-
cence to reduce individuals’
later risk for drug use disor-
ders.19,28,30,37–41 Effective
interventions already exist—
including a few that have shown
specific benefit at reducing risk of
later opioid misuse43—and thus a
major challenge is to test the
generalizability of these in-
terventions and to widen their
culturally appropriate and sus-
tainable adoption. More research
testing the effectiveness of exist-
ing approaches in reducing opi-
oid misuse and the ways these
approaches could be modified to
that end is needed, taking into
account the multiple pathways
into opioid misuse and addiction.
Meta-analysis and other system-
atic reviews are needed on
whether and how prevention
interventions significantly reduce

the onset of opioid misuse and
opioid use disorders.39,50 And
because some people are initiat-
ing opioid use later in life, for
instance via pain treatment, re-
search is needed to develop and
test new prevention strategies for
adults, including those in health
care settings and those in contact
with the justice system, as well as
patients with pain at risk for
transitioning from prescription
opioid misuse to illicit opioid
use.49

As the opioid crisis evolves and
expands in the United States, it is
necessary to approach the prob-
lem in a comprehensive manner
that includes overdose pre-
vention, measures to reduce
opioid overprescribing and cur-
tail the supply of illicit opioids,
and increasing access to treatment
of opioid use disorders and sup-
porting long-term recovery.1

Reducing the risks of initiating
opioid misuse by addressing
modifiable childhood and ado-
lescent risk and protective factors
may be another “ounce of pre-
vention” that makes a substantial
difference in a society and health
care systemnow reeling fromone
of the worst drug crises our
country has seen.
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