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Introduction

In 2020, nearly 10 million U.S. adolescents (1.6 million 12 to 17 years of age and 8.2
million 18 to 25 years of age) met the diagnostic criteria for a substance use disorder

(SUD; e.g., alcohol, tobacco, cannabis, and other drugs), and the majority were untreated.!
In the United States, more than 90% of adults with SUDs began their substance use in
adolescence.23 Adolescents with SUDs have poorer functional outcomes across multiple
domains (education/employment, family/social, and health) and are at greater lifetime risk
for experiencing an array of adverse outcomes, including sexually transmitted diseases,
poor family planning, justice system involvement, school-related challenges, neurocognitive
impairments, and increased mental health burden.#> Adolescent substance use is associated
with the leading causes of death in this age group: unintentional injury, suicide, and
violence.8 Identifying SUDs during adolescence, and intervening, can mitigate an enormous
burden on individuals, families, and communities.

Adolescence

Adolescence is a phase of life that bridges childhood and adulthood, a period that involves
neurobiological, physiological, psychological, and social maturation, including engagement
in risky behaviors such as consuming substances.” Given the societal and legislative changes
in the United States over the past 50 years, the transition period between childhood

and adulthood has become protracted. In 2020, the average age at first marriage, often
considered a sign of adulthood in the United States, was 30 years for men and 28 years

for women, compared with 23 years and 21 years, respectively, in 1972.8 Legislatively, the
passage of the Patient Protection and Affordable Care Act in 2010 afforded dependents the
legal means to remain on their parents’ health insurance plan until 26 years of age.® Thus,
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rather than 10 to 19 years of age, an expanded and more inclusive range of 10 to 25 years of
age is essential for developmentally appropriate treatment and corresponds more closely to
the current understanding of this life phase.10

Neurobiologic Development

Evolving understanding of neurodevelopment has illuminated why adolescence is such a
period of risk for initiating substance use and developing SUDs.1! Brain development

is characterized by uneven maturation, with the limbic structures involved in emotional
responsivity and reward maturing earlier than the cortical areas involved in judgment,
decision-making, and impulse control.2 Dopamine release in the nucleus accumbens
(sometimes called the pleasure or reward center) is the final common pathway for all
psychoactive substance use.1? Adolescents have more dopamine receptors than adults,
resulting in a heightened response to substance use.13 At the same time, the brain regions
that control executive functioning (e.g., logical reasoning, planning, and complicated
decision-making), including the prefrontal cortex and the cerebellum, remain immature as
they undergo a dynamic choreography of synaptic pruning into the mid-20s.14 This neuronal
orchestration results in an expected delay of behavioral inhibition maturation relative to
neural reward systems and gives rise to greater reward-seeking and risk-taking behaviors in
adolescents than in adults.1? The hazards are compounded by the fact that the adolescent
brain is more vulnerable to the lasting effects of substance use, including an increased risk
of addiction because it is not fully mature.1> Heavy substance use during adolescence is
associated with neurocognitive deficits and may further alter the development of neural
systems regulating reward and inhibitory behavior, delay social maturation, and disrupt
academic achievement.16.17

Definition of Adolescent SUDs

When a clinician encounters adolescents suspected of or known to have a substance use
problem, it is essential to integrate the assessment process with potential treatment decisions.
The assessment phase involves identifying any substance use and related issues, psychiatric
comorbidities, or social problems that are clinically significant. The SUD is determined by
whether the adolescent meets the SUDs criteria in the fifth edition of the Diagnostic and
Statistical Manual of Mental Disorders (DSM-5).

In 2013, the DSM-5 ushered physicians toward unifying diagnostic criteria for abuse and
dependence into a singular SUD, eliminating the “legal problems” criteria and adding a
criterion about craving and a strong desire to use.18 The diagnostic criterion for SUDs
includes 11 maladaptive behaviors and symptoms across four domains (social problems,
loss of control, risky behaviors, and physiological changes) within the past 12 months.
Depending on the number of criteria endorsed, severity may be mild (2 to 3), moderate (4 to
5), or severe (>6).18

Several limitations exist when attempting to apply the DSM-5 SUDs criteria in a
developmentally considerate manner to adolescents. Kaminer and Winters® have noted
that the DSM-5 criteria for SUDs have questionable validity when applied to adolescents.
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An accurate and developmentally specific measurement of adolescent substance use is
essential to providing a precise understanding of the nature and extent of an adolescent’s
use pattern and determining their treatment needs. The current limitations of using the
DSM-5 diagnostic criteria for SUDs in adolescents should serve as fertile ground for future
investigation into better characterizing symptoms in adolescents.

Epidemiology

The U.S. federal government relies on national surveys to estimate the prevalence of
adolescent substance use, including Monitoring the Future (MTF), the National Survey on
Drug Use and Health (NSDUH), and the Youth Risk Behavior Surveillance System, among
others. The NSDUH and the MTF go back to 1971 and 1975, respectively. The MTF collects
substance use trends and related attitudes annually from students in grades 8, 10, and 12, and
the NSDUH collects annual data on substance use and SUDs from persons 12 years of age
and older.20

Gender Differences in Substance Use and SUDs

Historically, adolescent males have had higher rates of substance use than females.?! The
gender gap has narrowed, with females at times equaling males in the prevalence of use.22 In
2019, females 12 to 20 years of age reported higher rates of past-month alcohol consumption
(19.9% vs. 17.2%) and binge drinking (11.8% vs. 10.4%) than their male peers; however,
they reported comparatively equal rates of heavy alcohol consumption (2.1% vs. 2.3% for
males and females, respectively).23

The 2020 NSDUH indicates rates of past-year DSM-5 SUD among 12- to 17-year-old males
and females (5.5% and 7.2%), again pointing to a narrowing and an inversion of the gender
gap, particularly among adolescents.?# In the group 18 years of age and older, the historical
trends returned, with 17.7% of males and 13.2% of females meeting the criteria for an
SUD.24 Evidence suggests that many preventive and therapeutic interventions may have
different effects on males and females25; exploring these differences is a high-priority area
for future research and is consistent with the emphasis on precision medicine.

Racial and Ethnic Disparities in Substance Use, SUDs, and Consequences

Adolescents are prone to taking risks, chasing excitement, acting impulsively, and
succumbing to peer pressure, regardless of race, class, and ethnicity. Forty years of
adolescent self-report on national surveys confirm that youth of all races and ethnicities
indicate involvement in risky, irresponsible, and even dangerous behaviors, including
substance use. Nothing in the data collection suggests that Black or Latinx (used to describe
a person of Latin American descent, unless a particular data source uses the term Hispanic)
adolescents are inherently more reckless, impulsive, or dangerous than White youth. In fact,
notwithstanding some differences in the type of substances, White youth report substance
use (and other risky behaviors) at rates similar to — and sometimes higher than — Black
and Latinx youth.
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Although Black adolescents tend to report using marijuana (cannabis) more often and at
earlier ages than White youth, White adolescents are more likely to report using many
other drugs by the eighth through twelfth grades.2® Hallucinogens, synthetic marijuana, and
all forms of prescription drugs, such as amphetamines, narcotics (oxycodone, hydrocodone/
acetaminophen), and tranquilizers obtained without a doctors’ prescription, are just a few
of the substances that are more popular among White adolescents than Black adolescents.2%
White adolescents are also more likely than Black adolescents to have tried or used an
electronic nicotine delivery system (ENDS; e.g., e-cigarettes, vaping).2’ White adolescents
outpace Black adolescents in all forms of alcohol use, including one-time experiences,
binge drinking, getting drunk, and driving while intoxicated.2® Historically, this results in
White and Latinx adolescents having higher prevalence rates of past-year SUDs than their
same-age Black peers.?4

Substance use behaviors arise from the same impulsive, shortsighted features shared among
adolescents. Yet society does not treat all adolescents the same. Black youth who experiment
with substances are likely to be considered more dangerous than White youth exhibiting

the same behaviors.28 Educators flooded with negative images and false narratives about
Black youth, regardless of socioeconomic status, are less likely to tolerate adolescent
substance use—related misconduct and more likely to respond in ways that jeopardize a
youth’s future.2%:30 Police officers vulnerable to racial bias and stereotypes in fast-paced

and stressful encounters with adolescents make snap judgments and racialized assumptions
about what they see and how they respond.31-33 As a result, there is an overrepresentation of
Black youth in drug cases referred to U.S. juvenile courts.3*

The ramifications of social injustice in the societal response to and treatment of adolescent
SUDs are profound and have resulted in decades of devastation to individuals, families,
and communities. Guided by a scientific understanding of adolescent SUDs and the painful
public health effects of criminalizing substance use, physicians and legislators have the
opportunity — and the responsibility — to shift societal perception and, in turn, to shape
policy and law.

Risk Factors

Understanding the common adolescent SUD risk factors and associated implications is
critical for the primary care provider because early identification of risk factors allows for
potential mitigation and close monitoring for early signs of substance use. Risk factors
associated with substance use are complex and begin long before an individual has a

first drink or first smoke or tries an illicit substance (Fig. 1).3° Stressful environments

in early life have been vividly shown in both animal and human research to increase

the later-life propensity to mental illness and increase the likelihood of SUDs.36 Most
adolescent substance use will decrease as individuals reach adulthood. However, the younger
an adolescent initiates substance use, the greater the risk of developing an SUD37; for this
group, frequent heavy substance use typically persists.

Longitudinal studies that monitor substance use progression over time have identified
several individual-level (e.g., genetic predisposition) and environmental (e.g., community,
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family, and school, or a history of bullying) factors that increase the likelihood of
progressing from sporadic use to disorder.38:39

Individual-level factors include temperament, positive attitude toward substance use (or low
perception of risk related to substance use), selection of friends who engage in regular
substance use, and early onset of substance use.?

The greatest risk is in those who engage in substance use before 14 years of age —

they have a 34% prevalence rate of lifetime SUD.2 People with neurodevelopmental
conditions, such as autism spectrum disorder or attention-deficient/hyperactivity disorder
(ADHD), are at a higher than average risk for developing an SUD.*? Multiple factors at

the community level, including low neighborhood attachment, availability of substances, and
high residential mobility, also increase risk.*! Youth involved in the juvenile justice system
are at exceptionally high risk.2 Familial factors include parents with SUDs or mental health
conditions and family dysfunction.#3 In addition, vulnerability for developing an SUD is
higher among people with a family history of SUD,** for whom genetic and environmental
risks are compounded.

SCREENING TOOLS

Per the U.S. Preventive Services Task Force (USPSTF), evidence to support screening
adolescents for unhealthy drug use is insufficient, in part because there is inadequate
evidence to estimate the magnitude of harms associated with screening — namely,
associated stigma, labeling, breach of confidentiality, or medico-legal consequences of
documenting substance use.*

Whereas the USPSTF requires more evidence to recommend routine screening of
adolescents for substance use, professional medical societies, including the American
Academy of Pediatrics and the American Academy of Child and Adolescent Psychiatry,
recommend screening adolescents for substance use annually.*6:4” About 50% to 86% of
pediatricians report routinely screening for substance use, and most screen using their
clinical impressions rather than a validated screening tool.#” The ideal screening tool is
brief, easy to use, sensitive, specific, and validated for identifying SUDs in order to guide
subsequent assessment and intervention as appropriate (Table 1).

Confidentiality

Confidentiality plays a vital role in adolescent health care. Evidence suggests that
adolescents who receive physician confidentiality assurances are more willing to disclose
use to their provider and to seek health care services.*®

Adolescent self-report of substance use within a confidential assessment is valid, compares
favorably to bioassay results,*° and is appropriate for universal screening. When symptoms
are unclear, or when collateral history is missing, the complementary use of a biologic
sample (e.g., urinalysis) from a consenting patient may help the provider with additional
objective data (e.g., use vs. nonuse or quantifiable level).5% Biologic testing is not supported
as a stand-alone screening or monitoring procedure for substance use.>!

NEJIM Evid. Author manuscript; available in PMC 2024 April 09.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Simon et al. Page 6

Managing Screen Results

When screening tools suggest an SUD, further assessment is indicated. Exploring age at first
use, current pattern (e.g., quantity and frequency), negative consequences from use (e.g.,
accidents or injuries), and effects on physical and emotional health, school, and family can
help to guide the next steps.

When feasible, a separate parent interview is helpful, although it is worth noting that parents
frequently underestimate the severity and intensity of use.52 Results from a subsequent
conversation can help direct a brief intervention and follow-up, facilitate connection with
behavioral health counselors, and match the appropriate level of specialty care (e.g.,
outpatient, intensive outpatient, residential, inpatient, etc.) when needed. While the push
toward integrated/collaborative care services in primary care may expand the capacity for
substance use treatment for many adolescents, those with severe SUDs, particularly those
with psychiatric comorbidities, may require more intensive treatment. Intensive treatment
varies in length and intensity from intensive outpatient and partial hospitalization programs
to residential treatment of variable duration lengths and sustained care (e.g., “recovery high
schools™).

The referral to treatment process, coordination, and implementation are understudied within
the adolescent substance use research. Familiarity with available substance use treatment
programs in the community and understanding the level of care treatment matching
parameters can help providers facilitate care for patients with more severe disorders. The
American Academy of Pediatrics clinical report on screening, brief intervention, and referral
to treatment provides guidance on level of care treatment matching for youth.4’

Psychiatric Comorbidity

The majority of adolescents with SUDs will have other co-occurring mental illnesses.53
Evidence suggests that 37% to 80% of adolescents with SUDs have at least one other
mental disorder.>* The relationship between psychiatric symptoms and substance use is
bidirectional.

Psychiatric conditions, such as ADHD, mood and anxiety disorders, and psychosis, increase
adolescent substance use risk.2> Children with ADHD are significantly more likely to try a
range of substances during their lifetime compared with their non-ADHD counterparts.®8 A
recent meta-analysis suggests that adolescent cannabis use is associated with an increased
risk of psychosis later in life.5” Co-occurrence of substance use and psychiatric disorders
during adolescence is associated with poorer outcomes, including lower treatment retention,
increased risk of relapse, worse psychosocial and family functioning, and higher likelihood
of persistence of substance use problems into adulthood.

Given these considerations, screening for co-occurring psychiatric disorders and symptoms,
including anxiety, ADHD, depression, trauma, eating disorders, nonsuicidal self-injury (e.g.,
cutting), and suicidal ideation, is recommended in primary care.>3:58 There is evidence to
suggest that appropriate diagnosis and concurrent treatment of psychiatric and substance use
conditions can lead toward improvement in mental health outcomes.>359
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Interventions and Treatment Options

GOALS

The primary goals of adolescent SUD treatment are achieving and maintaining abstinence
from substance use. While abstinence should remain the explicit, long-term goal for
treatment, a realistic view recognizes both the chronicity of SUDs in some adolescents

and the self-limiting nature of substance use in others. Continuous engagement, retention in
care, and harm reduction, which aim to reduce the adverse effects of substance use, decrease
the severity and frequency of relapses, and improve one or more domains of functioning,%0
may be reasonable goals for some adolescents. Despite the controversy of harm reduction,
“controlled use” of any substance causing a use disorder should never be an explicit goal in
treating adolescents.

PSYCHOSOCIAL INTERVENTIONS

Research and best practices suggest that SUD treatment plans for adolescents include the
following: motivational interviewing to enhance a patient’s motivation and engagement;
family therapies that improve familial involvement to improve supervision, monitoring,
and communication between parents and children (e.g., family behavioral therapy, family
systems therapy, multidimensional family therapy); cognitive behavioral therapies that
improve problem-solving skills, social skills, and relapse prevention (e.g., the Adolescent
Community Reinforcement Approach and dialectical behavioral therapy); interventions
that increase prosocial behaviors, peer relationships, and academic functioning; adequate
duration of treatment, including provision of follow-up care after acute treatment®?; and
integrated interventions that simultaneously address comorbid psychiatric disorders through
psychosocial therapies and/or medication(s).53

To improve the efficacy and to enhance the implementation of effective treatment programs,
there is a need to study how to improve retention and engagement and to determine the
optimal duration, dosage, and specificity of interventions for adolescent SUDs.

EVIDENCE FOR PHARMACOTHERAPY

SUD:s in adolescents have multifactorial etiologies, and treatment requires integrated

and concurrent approaches for substance use and any co-occurring psychiatric disorders.
Medications should not be considered a stand-alone treatment for adolescent SUDs.
Pharmacotherapy has the potential to complement existing psychosocial interventions and
improve outcomes. The literature on pharmacotherapy for adolescent SUDs is limited.
However, there is evidence to suggest that pharmacologic interventions may increase the
effectiveness of psychosocial interventions for adolescent SUDs and specific psychiatric
comorbidities such as ADHD.59.62.63

There are no Food and Drug Administration (FDA)—-approved medications for adolescent
SUDs other than buprenorphine, which is approved for adolescents 16 years of age or older
for opioid use disorder.54 Despite alcohol, cannabis, and nicotine being the most commonly
used substances during adolescence, there have been few pharmacologic investigations of
youth with alcohol, cannabis, or tobacco (nicotine) use disorders. In addition, treatment
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strategies for youth vaping are still in their infancy, and no formal recommendations exist for
promoting ENDS cessation.

There is evidence that some of the medications approved for adults are beneficial for
adolescents, the most promising findings being buprenorphine for opioid use disorder and
bupropion (300 mg) and varenicline for tobacco use disorders.55-%8 ALacetylcysteine appears
to be a promising treatment for cannabis use disorder and potentially alcohol use disorder,
but more research is needed.58

Overall, pharmacotherapy has the potential to be an effective way to support psychosocial
interventions and increase treatment effects; however, more rigorous research trials,
inclusive of randomization, large sample sizes, and broadly diverse patients, are warranted
before the FDA approves any of the potential adjunctive medications.

TREATMENT DURATION

There is a need for longitudinal follow-up cohorts of youth who have received SUD
treatment to determine the optimal length of treatment. Within the broader field of addiction
medicine, a treatment duration of 3 months is often considered a minimum to support a
reduction in or cessation of substance use. For adolescents, treatment needs, preferences,
and priorities may be particularly dynamic, regularly changing on the basis of motivation
for treatment, familial and peer support, and the evolution and episodic nature of symptoms
and severity.>3 Employing strategic approaches to treatment reengagement can be helpful, as
individuals may prematurely terminate their participation in the treatment services offered.59

Future Directions

Achieving health equity for adolescents with SUDs will require targeted interventions to
address several disparities (e.g., age, race and ethnicity, gender) and designing a new
legislative model that unties youth with SUDs from the legal system and a health care model
that resembles a medical home.”® Future research studies should focus on pragmatic trials
of interventions (e.g., brief interventions, mobile technology) that improve accessibility,
medications, and novel therapeutics (e.g., vaccines to treat opioid disorders).”! There is a
need to study aftercare programs that effectively achieve reduced youth substance use.
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Figure 1. Risk Factors Associated with Substance Use.
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Risk factors are complex and begin long before an individual first tries an illicit substance.3>
Risk factors have been identified at the individual, familial, and community levels. SUD

denotes substance use disorder.
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