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very week in 2022, the equivalent of a high-

school classroom’s worth of students — an

average of 22 adolescents — died of drug
overdoses in the United States, according to data

from the Centers for Disease Con-
trol and Prevention (CDC). Drug
overdoses and poisonings are now
the third-leading cause of pediat-
ric deaths in this country, after
firearm-related injuries and mo-
tor vehicle crashes.! Although
drug-related mortality among
adults has risen steadily for mul-
tiple decades, adolescents had
been largely insulated from these
increases until the second half of
2019.2 After more than a decade
of holding relatively steady, over-
dose deaths among adolescents
14 to 18 years of age more than
doubled between August 2019 and
March 2020 (see graph). Since
then, this crisis has further in-
tensified, with 5.2 deaths per
100,000 adolescents in 2022.
This increase in mortality has
occurred despite adolescent drug
use becoming less common. Re-
ported use of various types of illic-
it drugs has decreased in recent
years. In 2002, 20.9% of U.S.
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12th graders reported having
used an illicit drug besides can-
nabis in the previous year; by
2022, the percentage had fallen
to 8.0%.

An important driver of in-
creasing risk is the widespread
availability of counterfeit pills
containing illicit fentanyl. Fenta-
nyl is now involved in at least 75%
of adolescent overdose deaths
(see the Supplementary Appendix,
available at NEJM.org). Although
fentanyl-associated deaths in the
general population began to rise
sharply in 2013, adolescent deaths
weren’t substantially affected un-
til 2019.2 Fentanyl was initially
predominantly found in powder
forms, as a replacement for heroin.
More recently, however, fentanyl
has increasingly been pressed into
counterfeit pills resembling oxyco-
done, benzodiazepines, and other
prescription-drug tablets, which
are far more likely to be used by
adolescents for experimentation.>*
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In 2022, for example, 0.3% of
12th graders reported previous-
year heroin use, whereas 5.0%
reported nonmedical use of pre-
scription drugs. Many adolescents
may be unaware of the prolifera-
tion of counterfeit pills.

To stem the rising tide of ado-
lescent overdose deaths, we be-
lieve clinicians, parents, educa-
tors, and policymakers must act
quickly. To help guide interven-
tions, three groups of adoles-
cents at potential risk for over-
dose can be identified: adolescents
who experiment with substances
and don’t have an opioid use dis-
order (OUD), who may be un-
aware of the risk associated with
fentanyl; adolescents with mental
illness or trauma, who may seek
substances (including pills) to
manage their symptoms; and ad-
olescents with an OUD, some of
whom may be knowingly using
fentanyl. Overlaps and shifts
among these groups can occur,
but a key conclusion is that many
adolescents who experience an
overdose don’t have a known
OUD. A recent study found that
41% of adolescents who died of
an overdose between July 2019
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Drug-Overdose Mortality and Previous-Year lllicit-Drug Use among High-School-Aged Adolescents in the United States.

Panel A shows annualized monthly overdose deaths among adolescents 14 to 18 years of age between January 2018 and Decem-
ber 2022. Data are from the Centers for Disease Control and Prevention WONDER system. Data from 2022 are provisional. Panel
B shows the percentage of 12th graders reporting use of illicit substances (besides cannabis) in the previous 12 months, between
2002 and 2022. Adapted from the Monitoring the Future survey (https://monitoringthefuture.org/data/). Specific question word-
ing has shifted in minor ways over time.

and December 2021 had a known

mental health problem or history
of receiving mental health care,
whereas only 11% had a history of
receiving substance-use treatment.?

Since many adolescents may
use fentanyl unknowingly, wide-
spread implementation of up-to-
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date overdose-prevention education
is essential. Most overdose deaths
in adolescents (84%) are catego-
rized as unintentional deaths.
Pediatricians, other primary care
clinicians, and mental health
practitioners who see adolescents
could routinely ask their patients
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whether they or their peers have
been approached about purchas-
ing pills, including on social
media, or have used pills that
weren’t prescribed to them. Many
pediatricians already universally
screen adolescents for substance
use, which can serve as an intro-
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duction to a conversation about
fentanyl. Clinicians can provide
adolescents and family members
with anticipatory guidance about
counterfeit pills, signs of an over-
dose, and how to intervene in the
event of an overdose.

Educators and parents can con-
vey clear messages about the risk
associated with fentanyl and coun-
terfeit pills. Alcohol, nicotine, and
cannabis remain the substances
most commonly used by adoles-
cents — and therefore deserve to
be a focus of home- and school-
based substance-use prevention
programming — but are rarely
implicated in drug-poisoning
deaths. The focus of program-
ming could be expanded to in-
clude education on fentanyl,
counterfeit pills, naloxone, and
techniques for reducing risk.
Such programming should avoid
using fear-based tactics and in-
stead promote adolescents’
strengths, including their capac-
ity for careful decision making,
desire for safety, and resilience.

Clinicians, educators, and par-
ents can draw inspiration from
the Safety First curriculum, which
presents abstinence from drugs
as the safest choice for adoles-
cents but also provides informa-
tion about risk reduction for
those who choose to experiment
with drugs. Messaging should
include the recommendation to
never use drugs alone, so that
someone is available to intervene
in the event of an overdose; in-
formation about where to find
and how to use the overdose-
reversal agent naloxone, which
recently became available over
the counter; and guidance to call
emergency services in the event
of an overdose, including reas-
surance that doing so won’t re-
sult in criminal penalties (in
states that have Good Samaritan
laws providing such protections).
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Education would ideally be cou-
pled with the provision of nalox-
one in schools — an approach
recently implemented by numer-
ous districts and recommended
broadly by the Biden administra-
tion. Schools could also adopt “no
questions asked” pill-disposal pro-
grams and provide students with
anonymous mechanisms — such
as messaging services — to ask
questions about counterfeit pills
and other substance use without
risking punishment or shame.

Social media contributes to
risk — but also offers opportuni-
ties — in this area. Counterfeit
pills are commonly marketed to
adolescents on social media plat-
forms. These platforms are also
sources of health information for
adolescents, however, and there-
fore places where overdose-pre-
vention education can occur. Pub-
lic health agencies are often
unsuccessful at building large
followings of adolescents on so-
cial media, but they can partner
with social media users who al-
ready have large followings (many
of whom are adolescents) to dis-
seminate accurate information.
Social media platforms should
strive to verify accounts that
provide high-quality education-
al information and elevate their
posts in their algorithms. Many
recent overdose-prevention efforts,
including efforts to expand ac-
cess to naloxone in schools,
have been spurred by activism
among adolescents, often after
the deaths of their peers. Ado-
lescents should be recognized
and empowered as agents who
can drive change.

In addition, any long-term, sus-
tainable strategy for addressing
the adolescent overdose crisis will
require the widespread availabil-
ity of high-quality mental health
care and addiction treatment.
Mental health problems among
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adolescents have become consid-
erably more common over the
past decade — particularly de-
pressive symptoms and suicidal
ideation, according to CDC data,
both of which can intensify sub-
stance use. Access to mental
health care and substance-use
treatment is often hampered by
long wait times and high costs,
and adolescents may be reluctant
to seek care because of stigma.
Mental health services should be
available at minimal cost to fam-
ilies and with little or no wait,
including in schools and other
places that adolescents frequent.

Similarly, low-barrier and evi-
dence-based addiction treatment
should be available to adoles-
cents, and steps should be taken
to reduce the stigma associated
with seeking treatment. Recent
data suggest that only one in
four residential addiction-treat-
ment facilities for adolescents of-
fers buprenorphine, the stan-
dard-of-care medication for OUD
treatment in this age group.’ The
recent elimination of the X-waiver
requirement for prescribing bu-
prenorphine creates new treat-
ment opportunities; primary care
clinicians can now more easily
offer evidence-based buprenor-
phine treatment to adolescents in
general medical settings.

Throughout, interventions will
need to address disparities in
overdose deaths based on race
and ethnicity. Such mortality
among non-Hispanic American
Indian or Alaska Native adoles-
cents was 1.82 times as high as
that among non-Hispanic White
adolescents between 2020 and
2022. Investment in Native-led,
culturally appropriate substance-
use prevention and treatment
approaches will therefore be es-
sential.

There are also geographic hot-
spots of adolescent overdose
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An audio interview
with Joseph Friedman
is available at NEJM.org

deaths, many of which are in the
western United States. Arizona,
Colorado, and Washington State
had mortality nearly twice the
national average or higher in
2020-2022. An assessment of
hotspot counties — defined as
those that had at least 20 over-
dose deaths and mortality higher
than the national average during
this period — revealed 19 coun-
ties of high concern. Maricopa
County, Arizona, and Los Ange-
les County, Califor-
nia, had the highest
number of fatal over-
doses, with 117 and 111 deaths,
respectively. School-based inter-
ventions could be prioritized in
these counties.

The U.S. overdose crisis is af-
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fecting Americans at younger
ages — even as adolescent sub-
stance use is decreasing. In re-
sponse, parents, physicians, and
educators must equip adolescents
with the knowledge and tools
they need to keep themselves
safe, and adolescents must be
supported with stronger mental
health and addiction services.

Disclosure forms provided by the authors
are available at NEJM.org.
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Accuracy and Equity in Clinical Risk Prediction

Emma Pierson, Ph.D.
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hen I was 19 years old, I

learned that my mother
carried a BRCA1 mutation, which
confers a high risk of breast and
ovarian cancer. I've spent much
of my life since then thinking
about risk. As I waited to find
out whether 1 had inherited the
mutation, I tried to come to
terms with what it meant to have
an exactly 50% risk of having it.
“Sometimes I feel that I know I
don’t have it,” I wrote in my dia-
ry. But a second later, I dismissed
that idea as irrational. When I
learned that I carried the muta-
tion, I began, at age 25, the an-
nual MRIs recommended for high-
risk women. I began thinking
about false-positive and false-
negative risks from screening —
the imperfections of mammogra-
phy that necessitate MRIs for
young women with my mutation,
the unreliable results of ovarian
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cancer screening tests that ren-
der them mostly useless. Now, as
a 32-year-old trying to plan with
my girlfriend when we will have
children, I wish desperately that
doctors could tell me precisely
how my risk of ovarian cancer
will climb year by year: How long
can we safely wait?

Health risk estimates have
shaped my most important life
decisions. This has convinced me
that we have a profound obliga-
tion to patients to predict their
risks as accurately as possible. As
a professor of computer science
and population health, I build
algorithms that predict health
risks, with a particular focus on
ensuring that they perform equi-
tably across groups.

Over the past few years, I've
seen a welcome and overdue surge
of interest in algorithmic equity.
But I've also watched, disquieted,
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as my field has sometimes —
with the laudable intention of
ensuring equity — deviated from
our basic mandate to predict pa-
tients’ risk as accurately as pos-
sible. Equity and accuracy need
not conflict — improving the ac-
curacy of risk prediction can often
improve equity as well — but we
have made choices that reduce
accuracy in the name of equity,
ultimately achieving neither.

One key example is the explo-
sion of “debiasing” methods —
turnkey technical solutions that
can be run on any clinical algo-
rithm, even in settings in which
they make little sense, as recent
reviews have documented.' Fre-
quently, these methods seek to
achieve equity by equalizing some
measure across two groups. For
example, they might try to equal-
ize the fraction of people in each
group — men and women, or
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