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BACKGROUND AND OBJECTIVES: During the current drug overdose crisis, the United States is
experiencing a significant number of overdose deaths, hospitalizations, and emergency
department visits. Given the vulnerability of young persons to substance use, it is important to
assess how this crisis affects the nation’s youth. In this study, we investigate trends in
suspected nonfatal drug-related overdoses (all-drugs, opioids, heroin, and stimulants) among
youth using syndromic surveillance data from 2016 to 2019.

METHODS: A retrospective analysis of emergency department syndromic surveillance data were
used to detect quarterly trends in suspected drug overdoses from April 2016 through
September 2019 among youth aged 0 to 10, 11 to 14, and 15 to 24 years. Syndrome
definitions were developed using chief complaint free-text and discharge diagnosis codes to
identify overdoses involving all-drugs, opioids, heroin, and stimulants. Pearson x* tests
detected quarter-to-quarter changes, and joinpoint regression analysis assessed trends over
time.

REsULTS: On average, there was a 2.0% increase for youth aged 0 to 10 years and a 2.3%
increase for youth aged 11 to 14 years for suspected all-drug overdoses. Suspected heroin
overdoses decreased by an average of 3.3% per quarter for youth aged 15 to 24 years. Among
all age groups, suspected stimulant overdoses increased across the study period, 3.3% for 0 to
10-year-olds, 4.0% for 11- to 14-year-olds, and 2.3% for 15- to 24-year-olds.

concLusions: Suspected stimulant-involved drug overdoses appear to be rising among youth.
These findings could inform targeted interventions, such as stimulant-focused prevention, and
comprehensive approaches, including school-based prevention and other strategies to lower
morbidity and mortality.
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Drug overdose deaths, hospitalizations,
and emergency department (ED) visits
have increased from the 1990s to
2018.* Although much of the focus of
the drug overdose epidemic is on
adults,” it is also important to
investigate the effects on youth.
Exposure to substance use in a child’s
home, a commonly identified adverse
childhood experience, is associated
with poorer outcomes as an adult
compared with youth without this
adverse childhood experience.® This
experience could also increase the
likelihood for misuse of prescription
drugs by youth.® The accessibility of
opioid analgesics and the concurrent
increase in misuse of these medications
may have contributed to an increased
frequency of opioid overdoses among
youth.”® Use of illicit drugs and
misuse of prescriptions drugs during
youth can have lasting consequences
into adulthood. For example, using
drugs during youth can increase

the risk for delinquency, academic
underachievement, drug use disorder,
teenage pregnancy, and depression.”**
Moreover, a maturing and developing
brain is particularly vulnerable to the
acute effects of drug use, and these
effects may predispose youth for
developing a substance use disorder
as an adult.">*® Recent data from

the Youth Risk Behavior Survey
demonstrate that lifetime illicit

drug use (eg, cocaine, heroin,
methamphetamine) among 9th- to
12th-graders has decreased from
2009 to 2019. However, 11th- and
12th-graders had significantly higher
rates than 9th- and 10th-graders,
suggesting developmental effects.!”

The literature on youth drug
overdose is emerging. Gaither et a
found that from 1999 to 2016, the
pediatric mortality rate from opioid
poisonings increased by 268.2%
(0.22 to 0.81 per 100000
population), with 80% of these
deaths classified as unintentional. In
addition, children aged =4 years had
the second-highest opioid-involved
overdose death rate overall among
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the pediatric population, as well as
the second-highest increase in opioid-
involved overdose death rate.
Although the =4 year age group is at
increased risk for unintentional
ingestion,*® national self-report
surveys show that most youth will
participate in some form of substance
use before they graduate high
school.?>*! Data from the 2018
National Survey on Drug Use and
Health indicated that persons aged 18
to 25 years had the highest past-year
prevalence of illicit drug use,
including prescription drug misuse
(38.7%) and opioid misuse (including
heroin use and/or prescription pain
reliever misuse) (5.6%).
Furthermore, although little is known
about nonfatal heroin overdoses
among youth, researchers of a recent
study found that between 2015 and
2016, nonfatal psychostimulant (eg,
amphetamine, MDMA) ED visits
increased for 0- to 24 year-olds.*

Timely data are essential to track
sudden increases in drug exposures
to facilitate an appropriate, effective,
and rapid public health response. ED
syndromic surveillance data collected
through the Centers for Disease
Control and Prevention (CDC)
National Syndromic Surveillance
Program (NSSP) BioSense Platform
are timely and fill the data gap
needed to provide information for
action, with data being available for
analysis within 24 to 48 hours of the
visit.?® This source allows for near
real-time collection of chief complaint
data and, in some cases, discharge
diagnoses to track suspected drug
overdoses, including all-drugs,
opioids, heroin, and stimulants. ED
syndromic data can track sudden
increases in overdoses, allowing for
a localized response. Research
literature indicates increased use of
illicit drugs by developmental stage
and increased opioid overdose deaths
among youth, but little is known
about current heroin or stimulant
overdoses among this vulnerable
population.’®!® The purpose with

this study is to investigate trends in
suspected youth nonfatal drug
overdoses (ie, all-drugs, opioids,
heroin, and stimulants) reported to
EDs by using CDC NSSP data during
2016-20109.

METHODS

The CDC NSSP BioSense platform
receives ED visit data on
demographics, chief complaints, and
diagnosis codes, including the
standardized International
Classification of Diseases, Ninth
Revision, Clinical Modification (ICD-9-
CM), International Classification of
Diseases, 10th Revision, Clinical
Modification (ICD-10-CM),
Systematized Nomenclature of
Medicine Clinical Terms, and other
procedural codes. Unstandardized,
free-text chief complaint data are
generally reported to NSSP within 24
to 48 hours of an ED visit, with
discharge diagnosis codes coming

a few days to several weeks later.
Although ICD-9-CM transitioned to
ICD-10-CM on October 1, 2015, the
definitions for this study included
both diagnosis code versions for
those hospital systems that included
ICD-9-CM codes in medical records.
Data were presented quarterly from
April 2016 to September 2019 and
were defined as follows: January 1 to
March 31 (quarter [Q] 1), April 1 to
June 30 (Q2), July 1 to September 30
(Q3), and October 1 to December 31

(Q4).

NSSP coverage increased throughout
the study period from ~54% of ED
visits in the US in 2016 to ~70% of
the ED visits in the United States in
2019.%% Data were analyzed by using
the Electronic Surveillance System for
the Early Notification of Community-
Based Epidemics software. Suspected
all-drug, opioid, heroin, and stimulant
overdoses were identified by using
CDC-developed case definitions.?*
The all-drug category consisted of
drugs encompassing the T36-T50
drug poisoning codes in ICD-10-CM
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and included, for example, over-the-
counter medications,
benzodiazepines, opioids, and
stimulants; the opioid category
included heroin, synthetic narcotics,
and other unspecified narcotics;
stimulants included drugs such as
cocaine, amphetamines (eg,
methamphetamine and ecstasy), and
other psychostimulants. The all-drug
syndrome definition included all
other categories analyzed (ie, opioid,
heroin, and stimulants). The heroin-
specific syndrome definition included
only heroin, whereas the opioid
syndrome definition included heroin
and all other opioids (eg, synthetic
opioids like fentanyl).

The age groups for youth in this study
were predetermined by the existing
NSSP age categories and also aligned
with CDC National Center for Health
Statistics as 0 to 10, 11 to 14, and 15
to 24 years. For each quarter,
proportions were calculated overall
and for each age group by drug
category per 10000 ED visits. Linear
change was calculated from Q2 2016
to Q3 2019. Quarter-to-quarter
comparisons were conducted by
using Pearson Xz tests in SAS version
9.4 (SAS Institute, Inc, Cary, NC) and
a significance level of 1%. Average
quarterly percent change (AQPC) for
the overall time frame was calculated
by drug category and for each age
strata by drug category by using the
National Cancer Institute’s Joinpoint
Regression Program (version 4.6).%°

RESULTS

Between April 1, 2016 and September
30, 2019, there were 89536857 ED
visits for youth aged 0 to 24 years
(n =39575938 0-10 years;
n=9330693 11-14 years;
n=40630226 15-24 years) reported
in NSSP.

Among children aged 0 to 10 years
during this time period, there was an
average of 22.3 suspected all-drug
overdoses, 0.7 suspected opioid
overdoses, and 0.6 suspected

stimulant overdoses per 10000 ED
visits. Heroin overdoses were
suppressed because of low frequency
and unstable estimates.

Among children aged 11 to 14 years
during this time period, there was an
average of 43.2 suspected all-drug
overdoses, 0.6 suspected opioid
overdoses, and 0.7 suspected
stimulant overdoses per 10000 ED
visits. Heroin overdoses were
suppressed because of low frequency
and unstable estimates.

Among adolescents aged 15 to 24
years during this time period, there
was an average of 85.2 suspected all-
drug overdoses, 13.2 suspected
opioid overdoses, 6.95 suspected
heroin overdoses, and 2.65 suspected
stimulant overdoses per 10 000 ED
visits.

For each of the 3 age cohorts, the
AQPC across the study window was
positive across quarters for suspected
stimulant overdoses, with a 3.3%
increase among 0- to 10-year-olds (SE
= 0.01; P =.005), 4.0% increase
among 11- to 14-year-olds (SE = 0.01;
P < .001), and 2.3% increase among
15- to 24-year-olds (SE = 0.004; P <
.001; Table 1). There was an average
of a 2.0% increase (SE = 0.01, P =.03)
among the 0 to 10 cohort and an
average of a 2.3% increase (SE = 0.01,
P =.001) for the 11 to 14 cohort
among suspected all-drug overdoses.
For the 15 to 24 cohort, suspected
heroin overdoses decreased across
the study window by 3.3% on
average per quarter (SE = 0.004; P <
.001).

We examined the data by quarters,
and the percent changes between the
last 2 quarters of data (ie, April to
June 2019 and July to September
2019) revealed decreases among all 3
age cohorts for most of the substance
categories (Fig 1). From Q2 2019 to
Q3 2019, the rate of suspected all-
drug overdoses among 0- to 10-year-
olds fell by 8.6% (P < .01); among
11- to 14-year-olds, the rate of
suspected all-drug overdoses among

fell by 29.9% (P < .01); and among
15- to 24-year-olds, the rate of
suspected heroin overdoses fell by
20.8% (P < .01).

DISCUSSION

Between April 1, 2016 and September
30, 2019, suspected nonfatal all-drug
overdoses in 59 jurisdictions among
47 states increased for youth aged

0 to 10 and 11 to 14 years (2.0% and
2.3% AQPC, respectively). These
visits tended to be a relatively rare
occurrence among these 2 age
groups, with an average per 10 000
ED visits of 22.3 suspected all-drug
overdoses among youth aged 0 to 10
years and 43.2 suspected all-drug
overdoses among those aged 11 to 14
years. Among 15- to 24-year-olds, the
rate of suspected all-drug overdoses
was over double the rate for 11- to
14-year-olds with an average of 85.2
suspected all-drug overdoses per

10 000 ED visits. Despite the rarity of
these suspected overdoses and given
the age of these patients and the
likely unintentional nature in many of
these cases, efforts to halt these
increasing trends are important.

We investigated by type of drug and
found that suspected stimulant
overdoses increased in each of the 3
age groups, with those age 11 to 14
years experiencing the largest AQPC
increases (4.0%), followed by 0- to
10-year-olds (3.3%) and 15- to 24-
year-olds (2.3%). This finding is
consistent with a recent study in
which authors that found that
nonfatal ED visits for
psychostimulant overdoses between
2015 and 2016 increased by 10.1%
for those aged 0 to 14 years, 9.4% for
15- to 19-year-olds, and 9.9% for 19-
to 24-year-olds.”* The increasing
trend in suspected stimulant
overdoses could also reflect trends in
fatality data, with stimulant deaths
representing a growing proportion of
drug overdose deaths in the United
States, specifically among cocaine and
psychostimulants deaths.?%2¢
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TABLE 1 Percent Change in Quarterly Rates for Suspected All-Drug Overdose, Opioid Overdose, Heroin Overdose, and Stimulant Overdose, by Age Group—59 Jurisdictions in 47 States, NSSP, April

~

2016—September 2019

AQPC (95% Cl)

02 2016— Q3 2016— Q4 2016— Q1 2017— Q2 2017— Q3 2017— Q4 2017— Q1 2018— Q2 2018- Q3 2018— Q4 2018- Q1 2019— Q2 2019-

Characteristic

04 2016 01 2017 02 2017 03 2017 04 2017 Q1 2018 02 2018 03 2018 04 2018 01 2019 02 2019 03 2019

03 2016

0-10y

6.4°
—09

—0.7%

—441

—-12°

5.8°
36

72°
20.5°

6.9%
12.5

1.7
25.8

6.5°
—54

0.7°

=111

1.6°
13.9

13.8°

1

All-drug
Opioids
Heroin

1.5 (—0.5 to 3.5)

5.2 —78

—17.8°

5.3

3.3 (1.2 to 5.5)°

—149 —52

23.9

—18 6.0 23

8.2

456° 5.3

—17.6

6.8

8.3

Stimulants
11-14y

2.3 (1.0 to 3.6)°
1.9 (=04 to 4.2)

—29.9°
—45.7

a

1.3

—-73 20.4° 1

—6.5°
—50

30.5° 9.7
—184

—156°

24.0° 2452 —14°

—211

—14.8%

All-drug
Opioids
Heroin

6.1

53.5

49

79

22.5

5.3

0.0

26.7

26.7

(21 t0 5.9)°

—34.4 5.0 26.2 —3.8 49.0 —25.0 40

29.8

9.4 —86 18.8 0.0 23.7

8.5

1

Stimulants

15-24 y

—04 (09 to 0.1)
—06 (—1.5t00.2)

—33 (—44t0 —2.1)°

—-13.12
—9.0
—20.8°
—17.0

747
14.2%

—19%
—6.2°
—11.6°

—32
—104°
—16.5°
—-119

36
1.2

2.8°
10.3°

—3.4°
—8.8°
—-11.3°

5.0
1.6

0.0°
10.2

6.67
9.67
8.2

3.9
20.4°

7.2°

—26
—59
—3.5

6.8°

1

All-drug
Opioids
Heroin

23

3.4

18.8°

2.8
5.6

8.87

11.8°

0.5
8.7

11.2
—5.3

—-12
9.7

16.7

2.3 (14 t0 3.2)°

13.9

10.0

04

17.5

Stimulants

a Significant x2 test (P < .01) or a significant average quarter joinpoint (P < .01).

According to current research, the
most effective treatments for
addiction to methamphetamine are
multifaceted behavioral therapies
that include such elements as
individual counseling, family
education, screening, 12-step
support, and extracurricular
activities.?”"?® Despite a lack of
evidence-based treatments for
stimulant-use disorder, there is

a growing body of literature, with
mixed results, examining whether
medications that have traditionally
been used to treat opioid use disorder
(ie, buprenorphine and extended-
release naltrexone) show promise for
treating people who are dependent
on stimulants.?>3° Although more
research is needed on effective
treatments for stimulant-use disorder,
interventions need to account for
treating not only adults, but also
younger populations.

The third important finding in this
study is that among adolescents age
15 to 24 years, suspected nonfatal
heroin overdoses declined during the
study period by 3.3% on average per
quarter. From 2010 to 2015, deaths
from heroin rose by 31.4% on
average each year, and it was not until
2015 that deaths started to plateau.3!
Moreover, this finding aligns with
national heroin overdose death
trends, which show a significant
decline among 15 to 24 year-olds
between 2016 and 2017.' Youth must
be given special consideration when
evaluating the burden of drug
overdose in the United States. Illicit
drug use and prescription drug
misuse tend to be the most prevalent
among youth.

The recent literature on nonfatal drug
overdoses in the pediatric population
is limited, and although there are
some researchers using self-report
survey data to report on general
substance use, few have explored
overdoses among youth. Recently,
data from both the National
Electronic Injury Surveillance System
(NEISS) and the National Poison Data
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Trends in rates for suspected all-drug overdose (A), opioid overdose (B), heroin overdose (C), and stimulant overdose (D), by age group: 59 jurisdictions
in 47 states, NSSP, April 2016 to September 2019. For (C), only the 15 to 24 age group is included because of suppression of small sample sizes.

System (NPDS) have been used by
researchers to explore overdoses
among this sample. NEISS serves to
collect data on consumer product-
related injuries in EDs in the United
States. From 2004 to 2013, ED visits
for unsupervised drug exposures
among patients <6 years old
increased by 5.7% annually, with
opioid-related exposures accounting
for 13.8% of total visits.>?> However,
a known limitation of NEISS is
timeliness. NEISS does not use the
standardized ICD-10-CM diagnosis
codes and instead has their own
unique set of codes extracted from
medical records by trained coders.?
Although this may be a strength, it
may be one of several reasons for
slow data dissemination that limits
the system’s ability to inform rapid
public health response.®*

3

Regarding NPDS, this system captures
calls to poison control centers from
medical professionals or the general
public, usually seeking treatment
advice. In 1 study using NPDS data,
researchers found that between 2010

and 2014, >60% of opioid-related
exposure calls for those <18 years
were about children <5 years old.>*
Among the 83 418 opioid-related
exposure calls for those <18 years
old, 73% were unintentional
exposures. Another NPDS study
looked at exposure calls related to
psychoactive drugs among 10- to 18-
year-olds and found significant
increases in calls for
methamphetamine and LSD from
2007 to 2017.3¢ As novel exposures
become more frequent and
recognizable and as recommended
treatment protocols become more
widely known, calls will likely
decrease, limiting the effectiveness of
NPDS as a surveillance system to
monitor and track trends. The NEISS
and NPDS data systems have
strengths and weaknesses, but timely,
reliable data are essential for this
issue, which is why it was important
to also use data from NSSP.

Over the past several years, drug
overdoses contributed to a declining
life expectancy in the United

States37'38; it is important not to

overlook youth when forming
overdose prevention strategies. More
research is needed on effective long-
term, evidence-based interventions to
prevent and treat substance use
disorders among youth; however, the
most promising interventions involve
a multifaceted approach.
Interventions that include aspects of
individual, school, family, and
community coordinated care have
shown promise at reducing or
preventing substance use among
youth.3*~*! Yet, substantial gaps in
the evidence for youth-focused
substance use interventions remain,
especially among youth who may
have already developed a substance
use disorder. Effective strategies for
adults with substance use disorder
have rarely been replicated among
young populations, and when
researchers and clinicians have tried,
findings are often mixed.**

The current study supports
interventions that occur in EDs after
a suspected overdose. About a third
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of youth presenting to the ED with
suspected overdose receive addiction
treatment; the prevalence is even
lower among youth who present with
heroin overdose.** There are several
ED- and primary care-based drug use
prevention interventions to have
shown promise among adult
populations that could be adapted for
youth.“'46 Furthermore, there have
been successful ED- and primary
care-based interventions that focus
on youth for alcohol and cannabis
prevention that could be adapted for
other drugs.*”~*° With the promise
that these interventions have shown
for drug use prevention for youth and
young adults, and based on the
findings from the current study, these
drug use prevention interventions
could be expanded to include other
drugs in a developmental context.
Additionally, there are opportunities
for an upstream approach by
modifying behavioral interventions
that have shown promise for
addressing opioid overdoses. For
example, Wiese et al®? call for
increased focus on upstream
interventions to combat the opioid
crisis through educational programs
for medical students, residents, and
practicing health care providers. A
similar approach could be applied for
interventions to focus on prescription
stimulants prevention.

In this study, we found that suspected
stimulant overdoses are increasing
across all ages, whereas suspected
opioid overdoses were stable across
the time period. Authors of a recent
study highlighted large increases in
deaths involving stimulants and
synthetic opioids from 2016 to
2017.%2 Although with the current
study, we did not specifically
investigate the use of multiple
substances contributing to overdose,
these findings together underscore
the importance of naloxone access,
especially because the co-use of these
substances heightens overdose risk.>!
Prevention could include clinicians
recommending and providing

naloxone access to youth who misuse
opioids or other illicit drugs, such as
stimulants, that may unknowingly
contain fentanyl.>? Additionally,
research suggests that when
practitioners prescribe opioids to
youth, they should use the lowest
effective daily dose, avoid prescribing
opioids and benzodiazepines
concurrently, and focus on
prescribing short-acting opioids.>®

This study also highlights the need to
prevent unintentional ingestion of
substances in young children.
Reducing ED visits for medication
overdoses among young children is
an objective of Healthy People 2020
(see Medical Product Safety 5.4).>*
Childproof packaging of prescription
and over-the-counter medications
can deter unintentional ingestion
among children,*® but unintentional
ingestions still occur when the
medication is outside its normal
storage location: for example, when
the medication is on the counter
because it is being taken by an adult,
or an errant pill that fell on the
floor.>>*¢ Product reformulation
and parent and caregiver education
can be effective interventions for
reducing unintentional ingestions;
however, availability of medications
in a house is a prominent risk factor
for unintentional ingestion of
opioids by children.*”>? The Food
and Drug Administration Risk
Evaluation and Mitigation Strategy
requires that training be made
available to all health providers
involved with the management of
patients with pain to decrease
inappropriate prescribing and
misuse of opioids,®® which may
reduce youth access to these drugs
in their homes. There are fewer
evidence-based prevention
strategies for child unintentional
illicit drug ingestion; those available
are policy-based and primarily
consist of criminally punishing
parents or caregivers if children are
exposed to illicit drugs.®’ Additional
research into effective prevention

strategies may reduce unintentional
exposure to and ingestion of

illicit drugs by children and
adolescents.

Limitations

This study is not without limitations.
One primary element of syndromic
surveillance data are chief complaint
text, which is recorded on the
patient’s admission into the ED

and may not ultimately be reflected
in the patient’s final diagnosis.
Consequently, we identify overdoses
in this study as “suspected.” Next,
there may be suspected overdose
events not captured in this study,
such as overdose cases that are
treated at urgent care facilities or at
EDs that do not report into NSSP.
Also, data completeness and facility
coverage vary over time. NSSP
coverage did increase over the study
period, capturing 70% of all ED visits
in the United States by the end of this
study. To minimize the effect of
facility coverage fluctuations, we use
total ED visits as the denominator
instead of total population estimates.
Additionally, suspected overdoses in
this study are not mutually exclusive
to the specific drug type. For example,
a patient may report to the ED for

a suspected stimulant and heroin
overdose and would therefore be
included in all-drug, heroin, and
stimulant categories. The unit of
analysis in this study is ED visit, not
patient; therefore, multiple visits by
the same patient are possible.
Furthermore, the case definitions may
underestimate or overestimate
suspected drug overdoses on the
basis of coding differences in
hospitals, the availability of discharge
diagnosis codes, the transition of
facilities from ICD-9-CM to ICD-10-
CM coding, and the quality of chief
complaint data. For these reasons, we
do not report counts but rather
percent changes. To further account
for these reasons, we included ICD-9-
CM, ICD-10-CM, and Systematized
Nomenclature of Medicine Clinical
Terms codes in our case definitions.
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Next, future research could parse the
case definitions into smaller and
more granular drug types to identify
specific overdose trends. In addition,
we cannot determine for some cases
whether the drugs used were illicit or
prescribed drugs, and it should be
noted that interventions could be
tailored to route of drug
procurement. Next, although we did
not specifically investigate concurrent
use of drugs and alcohol in this study,
the interaction of alcohol and other
drugs may result in increased toxicity
of each substance, resulting in
increased overdose risk.®*
Researchers in future studies should
investigate the concurrent use of
alcohol and other substances among
this critical population. In addition,

a comprehensive study of cannabis-
related ED visits is needed given the
changing legislative landscape across
the nation. Another limitation in this
study is the authors’ inability to
modify the age categories. Given the

potential developmental effects on
behaviors, future researchers could
investigate youth drug overdoses
using more-nuanced age groupings.
Last, findings are not generalizable to
areas not participating in NSSP, and
intent of overdose cannot be
ascertained.

CONCLUSIONS

Although drug overdoses remain an
infrequent event among youth, our
findings indicate that all-drug
overdoses are rising among youth
<15 years of age; meanwhile,
suspected heroin overdoses are
declining among 15- to 24-year-olds.
Although further research is needed
to both indicate if these patterns are
continuing and to identify the specific
drugs driving the increases, our
results suggest that targeted
interventions, even with young
children, such as multifaceted
approaches including school, family,

and medical providers may be
warranted to prevent overdoses
requiring medical treatment.

ABBREVIATIONS

AQPC: average quarterly percent
change
CDC: Centers for Disease Control
and Prevention
ED: emergency department
ICD-10-CM: International Classifi-
cation of Diseases,
10th Revision, Clinical
Modification
ICD-9-CM: International Classifica-
tion of Diseases, Ninth
Revision, Clinical
Modification
NEISS: National Electronic Injury
Surveillance System
NSSP: National Syndromic Sur-
veillance Program
Q: quarter

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).

Copyright © 2021 by the American Academy of Pediatrics

FINANCIAL DISCLOSURE: The authors have indicated they have no financial relationships relevant to this article to disclose.

FUNDING: No external funding.

POTENTIAL CONFLICT OF INTEREST: The authors have indicated they have no potential conflicts of interest to disclose.

COMPANION PAPER: A companion to this article can be found online at www.pediatrics.org/cgi/doi/10.1542/2020-031526.

REFERENCES

1. Scholl L, Seth P, Kariisa M, Wilson N,
Baldwin G. Drug and opioid-involved
overdose deaths - United States,
2013-2017. MMWR Morb Mortal Wkly
Rep. 2018;67(5152):1419—1427

2. Vivolo-Kantor AM, Seth P, Gladden RM,
et al. Vital signs: trends in emergency
department visits for suspected opioid
overdoses - United States, July
2016—September 2017. MMWR Morb
Mortal Wkly Rep. 2018,67(9):279—

285

3. Unick GJ, Ciccarone D. US regional and
demographic differences in
prescription opioid and heroin-related

overdose hospitalizations. Int J Drug
Policy. 2017;46:112—-119

4. Hedegaard H, Minifio AM, Warner M.
Drug Overdose Deaths in the United
States, 1999-2018. Hayattsville, MD:
National Center for Health Statistics;
2020

5. Bonar EE, Goughlin L, Roche JS, et al.
Prescription opioid misuse among
adolescents and emerging adults in the
United States: a scoping review. Prev
Med. 2020;132:105972

6. Felitti VJ, Anda RF, Nordenberg D,
et al. Relationship of childhood
abuse and household dysfunction

to many of the leading causes of
death in adults. The Adverse
Childhood Experiences (ACE)
Study. Am J Prev Med. 1998;14(4):
245-258

7. Centers for Disease Control and
Prevention (CDC). Vital signs: overdoses
of prescription opioid pain
relievers—United States, 1999-2008.
MMWR Morb Mortal Wkly Rep. 2011,
60(43):1487—-1492

8. Ali B, Fisher DA, Miller TR, et al. Trends
in drug poisoning deaths among
adolescents and young adults
in the United States, 2006—2015.

Downloaded from www.aappublications.org/news by guest on January 17, 2021

PEDIATRICS Volume 147, number 1, January 2021


http://www.pediatrics.org/cgi/doi/10.1542/2020-031526

20.

J Stud Alcohol Drugs. 2019;80(2):
201-210

. Chakravarthy B, Shah S, Lotfipour S.

Adolescent drug abuse - awareness &
prevention. Indian J Med Res. 2013;
137(6):1021-1023

. Dunham RG, Lobos AM. Delinquency and

Drug Use in the US. New Approaches to
Drug Policies. London, England:
Springer; 2015:102—120

. Wang GS, Hoyte G. Common substances

of abuse. Pediatr Rev. 2018;39(8):
403-414

. Hadland SE, Marshall BD, Kerr T, Qi J,

Montaner JS, Wood E. Depressive
symptoms and patterns of drug use
among street youth. J Adolesc Health.
2011;48(6):585-590

. Bergen HA, Martin G, Roeger L, Allison

S. Perceived academic performance
and alcohol, tobacco and marijuana
use: longitudinal relationships in young
community adolescents. Addict Behav.
2005;30(8):1563—1573

. Maravilla JC, Betts KS, Cruz GCE, Alati R.

Factors influencing repeated teenage
pregnancy: a review and meta-analysis.
Am J Obstet Gynecol. 2017;217(5):
527-545.6531

. Winters KC, Arria A. Adolescent brain

development and drugs. Prev Res. 2011;
18(2):21-24

. Casey BJ, Getz S, Galvan A. The

adolescent brain. Dev Rev. 2008;28(1):
62—77

. Jones GM, Clayton HB, Deputy NP, et al.

Prescription opioid misuse and use of
alcohol and other substances among
high school students - Youth Risk
Behavior Survey, United States, 2019.
MMWR Suppl. 2020;69(1):38—46

. Gaither JR, Shabanova V, Leventhal JM.

US national trends in pediatric deaths
from prescription and illicit opioids,
1999-2016. JAMA Netw Open. 2018;1(8):
£186558

. Schillie SF, Shehab N, Thomas KE,

Budnitz DS. Medication overdoses
leading to emergency department visits
among children. Am J Prev Med. 2009;
37(3):181-187

Schulenberg J, Johnston L, 0'Malley P,
Bachman J, Miech R, Patrick M.
Monitoring the Future National Survey
Results on Drug Use, 1975—-2019:

21.

22.

23.

24.

25.

26.

27.

28.

Volume I, College Students and Adults
Ages 19-60. In: Trends in Annual
Prevalence of Use of Various Drugs in
Grades 8, 10, and 12, 2019 ed. The
University of Michigan; 2018

Substance Abuse and Mental Health
Services Administration. Mental Health
Services Administration. (2017). Key
Substance Use and Mental Health
Indicators in the United States: Results
From the 2016 National Survey on Drug
Use and Health (HHS Publication No.
SMA 17-5044, NSDUH Series H-52).
Rockville, MD: Genter for Behavioral
Health Statistics and Quality; 2018

Hoots B, Vivolo-Kantor A, Seth P. The rise
in non-fatal and fatal overdoses
involving stimulants with and without
opioids in the United States. Addiction.
2020;115(5):946-958

Centers for Disease Gontrol and
Prevention. NSSP participation and
coverage. 2019. Available at: https://
www.cdc.gov/nssp/participation-
coverage-map.html. Accessed January
6, 2020

Centers for Disease Gontrol and
Prevention. CDC’s Drug Overdose
Surveillance and Epidemiology (DOSE)
System. Available at: https://www.cdc.
gov/drugoverdose/data/nonfatal/case.
html. Accessed January 6, 2020

Joinpoint Regression Program
[computer program] 4.6.0.0 ed.
Statistical Methodology and
Applications Branch, Surveillance
Research Program, National Cancer
Institute; 2018

Kariisa M, Scholl L, Wilson N, Seth P,
Hoots B. Drug overdose deaths
involving cocaine and psychostimulants
with abuse potential - United States,
2003-2017. MMWR Morb Mortal Wkly
Rep. 2019;68(17):388—395

National Institute on Drug Abuse.
Methamphetamine research report:
overview. Available at: https://www.
drugabuse.gov/publications/research-
reports/methamphetamine/overview.
Accessed March 10, 2020

Rawson RA, Marinelli-Casey P, Anglin
MD, et al.; Methamphetamine Treatment
Project Corporate Authors. A multi-site
comparison of psychosocial
approaches for the treatment of
methamphetamine dependence.
Addiction. 2004;99(6):708—717

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Coffin PO, Santos GM, Hern J, et al.
Extended-release naltrexone for
methamphetamine dependence among
men who have sex with men:

a randomized placebo-controlled trial.
Addiction. 2018;113(2):268—-278

Salehi M, Emadossadat A, Kheirabadi
GR, Maracy MR, Sharbafchi MR. The
effect of buprenorphine on
methamphetamine cravings. J Clin
Psychopharmacol. 2015;35(6):724—727

Roehler DR, Hoots BE, Olsen EO, et al.
Annual Surveillance Report of Drug-
Related Risks and outcomes—United
States, 2019. Centers for Disease
Control and Prevention. Atlanta, GA: U.S.
Department of Health and Human
Services; 2019

Lovegrove MC, Weidle NJ, Budnitz DS.
Trends in emergency department visits
for unsupervised pediatric medication
exposures, 2004—2013. Pediatrics. 2015;
136(4). Available at: www.pediatrics.
org/cgi/content/full/136/4/e821

Consumer Product Safety Commission.
NEISS Coding Manual. Bethesda, MD:
Consumer Product Safety Commission;
2018

Min J, Gurka KK, Kalesan B, Bian J,
Prosperi M. Injury burden in the United
States: accurate, reliable, and timely
surveillance using electronic health
care data. Am J Public Health. 2019;
109(12):1702—-1706

Patel AM, Wheeler DG, Rose SR, Nadpara
PA, Pakyz AL, Garroll NV. Prevalence and
characteristics of pediatric opioid
exposures and poisonings in the United
States. J Pediatr. 2019;206:148—155.e4

Ng PC, Banerji S, Graham J, Leonard J,
Wang GS. Adolescent exposures to
traditional and novel psychoactive
drugs, reported to National Poison Data
System (NPDS), 2007-2017. Drug
Alcohol Depend. 2019;202:1-5

Murphy SL, Xu J, Kochanek KD, Arias E.
Mortality in the United States, 2017.
Hyattsville, MD: National Center for
Health Statistics; 2018

Redfield R. CDC Directors Media
Statement on US Life Expectancy.
Atlanta, GA: Centers for Disease Gontrol
and Prevention; 2018

Spoth R, Redmond C, Shin C, Greenberg
MT, Feinberg ME, Trudeau L. PROSPER
delivery of universal preventive

Downloaded from www.aappublications.org/news by guest on January 17, 2021

ROEHLER et al


https://www.cdc.gov/nssp/participation-coverage-map.html
https://www.cdc.gov/nssp/participation-coverage-map.html
https://www.cdc.gov/nssp/participation-coverage-map.html
https://www.cdc.gov/drugoverdose/data/nonfatal/case.html
https://www.cdc.gov/drugoverdose/data/nonfatal/case.html
https://www.cdc.gov/drugoverdose/data/nonfatal/case.html
https://www.drugabuse.gov/publications/research-reports/methamphetamine/overview
https://www.drugabuse.gov/publications/research-reports/methamphetamine/overview
https://www.drugabuse.gov/publications/research-reports/methamphetamine/overview
http://www.pediatrics.org/cgi/content/FUll/136/4/e821
http://www.pediatrics.org/cgi/content/FUll/136/4/e821

40.

41.

42.

43.

44,

45.

46.

interventions with young adolescents:
long-term effects on emerging adult
substance misuse and associated risk
behaviors. Psychol Med. 2017;47(13):
2246-2259

Oesterle S, Kuklinski MR, Hawkins JD,
Skinner ML, Guttmannova K, Rhew IC.
Long-term effects of the communities
that care trial on substance use,
antisocial behavior, and violence
through age 21 years. Am J Public
Health. 2018;108(5):659—665

Kumpfer KL, Alvarado R, Whiteside HO.
Family-based interventions for
substance use and misuse prevention.
Subst Use Misuse. 2003;38(11-13):
1759-1787

Stockings E, Hall WD, Lynskey M, et al.
Prevention, early intervention, harm
reduction, and treatment of substance
use in young people. Lancet Psychiatry.
2016;3(3):280—296

Alinsky RH, Zima BT, Rodean J, et al.
Receipt of addiction treatment after
opioid overdose among medicaid-
enrolled adolescents and young adults.
JAMA Pediatr. 2020;174(3):e195183

Blow FC, Walton MA, Bohnert ASB, et al.
A randomized controlled trial of brief
interventions to reduce drug use
among adults in a low-income urban
emergency department: the HealthiER
You study. Addiction. 2017;112(8):
1395—-1405

Bohnert AS, Bonar EE, Cunningham R,
et al. A pilot randomized clinical trial of
an intervention to reduce overdose risk
behaviors among emergency
department patients at risk for
prescription opioid overdose. Drug
Alcohol Depend. 2016;163:40—47

Gelberg L, Andersen RM, Afifi AA, et al.
Project QUIT (Quit Using Drugs
Intervention Trial): a randomized
controlled trial of a primary care-based
multi-component brief intervention to

47.

48.

49.

50.

o1.

52.

93.

94.

reduce risky drug use. Addiction. 2015;
110(11):1777-1790

Walton MA, Resko S, Barry KL, et al. A
randomized controlled trial testing the
efficacy of a brief cannabis universal
prevention program among
adolescents in primary care. Addiction.
2014;109(5):786—797

Cunningham RM, Chermack ST, Ehrlich
PF, et al. Alcohol interventions among
underage drinkers in the ED:

a randomized controlled trial.
Pediatrics. 2015;136(4). Available at:
www.pediatrics.org/cgi/content/full/
136/4/e783

Walton MA, Bohnert K, Resko S, et al.
Computer and therapist based brief
interventions among cannabis-using
adolescents presenting to primary
care: one year outcomes. Drug Alcohol
Depend. 2013;132(3):646—653

Wiese HJC, Piercey RR, Clark CD.
Changing prescribing behavior in the
United States: moving upstream in
opioid prescription education. Clin
Pharmacol Ther. 2018;103(6):982—989

Knopf A. CDG report highlights role of
stimulants in overdose deaths. Alcohol
Drug Abuse Wkly. 2018;30(42):4

. US Department of Health and Human
Service. Naloxone: the opioid reversal
drug that saves lives—how healthcare
providers and patients can better
utilize this life-saving drug. Washington,
DC; US Department of Health and
Human Service; 2019

Chua KP, Brummett CM, Conti RM,
Bohnert A. Association of opioid
prescribing patterns with prescription
opioid overdose in adolescents and
young adults. JAMA Pediatr. 2020;
174(2):141-148

US Department of Health and Human
Services. Healthy People 2020.
Washington, DC: US Department of
Health and Human Services; 2014.

99.

96.

of.

98.

59.

60.

61.

62.

Available at: https://www.healthypeople.
gov/2020/topics-objectives/topic/
medical-product-safety/objectives.
Accessed December 12, 2019

Ferguson R, Mickalide A. An In-Depth
Look at Keeping Young Children Safe
Around Medicine. Washington, DC: Safe
Kids Worldwide; 2013

Budnitz DS, Salis S. Preventing
medication overdoses in young
children: an opportunity for harm
elimination. Pediatrics. 2011;127(6).
Available at: www.pediatrics.org/cgi/
content/full/127/6/e1597

Lavonas EJ, Banner W, Bradt P, et al.
Root causes, clinical effects, and
outcomes of unintentional exposures to
buprenorphine by young children. J
Pediatr. 2013;163(5):1377-1383-3

Put your medicines up and away and
out of sight. 2020. Available at: https://
www.upandaway.org/resource/up-and-
away-brochure/. Accessed January 8,
2020

Burghardt LC, Ayers JW, Brownstein JS,
Bronstein AC, Ewald MB, Bourgeois FT.
Adult prescription drug use and
pediatric medication exposures and
poisonings. Pediatrics. 2013;132(1):
18-27

. US Food and Drug Administration. Risk
Evaluation and Mitigation Strategy
(REMS) for opioid analgesics.
Washington, DC; US Food and Drug
Administration; 2018

Besser JP, Brandie P. Childhood
Poisoning: Safeguarding Young Children
from Addictive Substances. New York,
NY: National Center on Addiction and
Substance Abuse; 2018

Breslow RA, Dong G, White A. Prevalence
of alcohol-interactive prescription
medication use among current
drinkers: United States, 1999 to 2010.
Alcohol Clin Exp Res. 2015;39(2):
371-379

Downloaded from www.aappublications.org/news by guest on January 17, 2021
PEDIATRICS Volume 147, number 1, January 2021


http://www.pediatrics.org/cgi/content/FUll/136/4/e783
http://www.pediatrics.org/cgi/content/FUll/136/4/e783
https://www.healthypeople.gov/2020/topics-objectives/topic/medical-product-safety/objectives
https://www.healthypeople.gov/2020/topics-objectives/topic/medical-product-safety/objectives
https://www.healthypeople.gov/2020/topics-objectives/topic/medical-product-safety/objectives
http://www.pediatrics.org/cgi/content/FUll/127/6/e1597
http://www.pediatrics.org/cgi/content/FUll/127/6/e1597
https://www.upandaway.org/resource/up-and-away-brochure/
https://www.upandaway.org/resource/up-and-away-brochure/
https://www.upandaway.org/resource/up-and-away-brochure/

Suspected Nonfatal Drug-Related Overdoses Among Y outh in the US: 2016-2019
Douglas R. Roehler, Emily O. Olsen, Desiree Mustaquim and Alana M.
Vivolo-Kantor
Pediatrics 2021;147;

DOI: 10.1542/peds.2020-003491 originally published online December 7, 2020;

Updated Information & including high resolution figures, can be found at:
Services http://pediatrics.aappublications.org/content/147/1/e2020003491
References This article cites 41 articles, 2 of which you can access for free at:

http://pediatrics.aappublications.org/content/147/1/e2020003491#BI
BL

Permissions & Licensing Information about reproducing this article in parts (figures, tables) or
initsentirety can be found online at:
http://www.aappublications.org/site/misc/Permissions.xhtml

Reprints Information about ordering reprints can be found online:
http://www.aappublications.org/site/misc/reprints.xhtml

American Academy of Pediatrics

DEDICATED TO THE HEALTH OF ALL CHILDREN®

Downloaded from www.aappublications.org/news by guest on January 17, 2021


http://http://pediatrics.aappublications.org/content/147/1/e2020003491
http://pediatrics.aappublications.org/content/147/1/e2020003491#BIBL
http://pediatrics.aappublications.org/content/147/1/e2020003491#BIBL
http://www.aappublications.org/site/misc/Permissions.xhtml
http://www.aappublications.org/site/misc/reprints.xhtml

PEDIATRICS

OFFICIAL JOURNAL OF THE AMERICAN ACADEMY OF PEDIATRICS

Suspected Nonfatal Drug-Related Overdoses Among Y outh in the US: 2016-2019
Douglas R. Roehler, Emily O. Olsen, Desiree Mustaquim and Alana M.
Vivolo-Kantor
Pediatrics 2021;147,

DOI: 10.1542/peds.2020-003491 originally published online December 7, 2020;

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
http://pediatrics.aappublications.org/content/147/1/€2020003491

Pediatricsisthe official journal of the American Academy of Pediatrics. A monthly publication, it
has been published continuously since 1948. Pediatrics is owned, published, and trademarked by
the American Academy of Pediatrics, 345 Park Avenue, Itasca, lllinois, 60143. Copyright © 2021
by the American Academy of Pediatrics. All rights reserved. Print ISSN: 1073-0397.

American Academy of Pediatrics

DEDICATED TO THE HEALTH OF ALL CHILDREN®

Downloaded from www.aappublications.org/news by guest on January 17, 2021



http://pediatrics.aappublications.org/content/147/1/e2020003491

