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Abstract

The U.S. opioid epidemic is a critical public health problem. As substance use and misuse 

typically begin in adolescence and emerging adulthood, there is a critical need for prevention 

efforts for this key developmental period to disrupt opioid misuse trajectories, reducing morbidity 

and mortality [e.g., overdose, development of opioid use disorders (OUD)]. This article describes 

the current state of research focusing on prescription opioid misuse (POM) among adolescents and 

emerging adults (A/EAs) in the U.S. Given the rapidly changing nature of the opioid epidemic, we 

applied PRISMA Scoping Review (PRISMA-ScR) guidelines to identify empirical articles 

published in the past 5 years (January 2013 - September 2018) from nine databases examining 

POM among A/EAs (ages 10-25) in the U.S. Seventy-six articles met our inclusion criteria 

focusing on POM in the following areas: cross-sectional surveys (n=60), longitudinal cohort 

studies (n=5), objective, non-self-reported data sources (n=9), and interventions (n=2). Final 

charted data elements were organized by methodology and sample, with results tables describing 

design, sample, interventions (where applicable), outcomes, and limitations. Most studies focused 

on the epidemiology of POM and risk/protective factors, including demographics (e.g., sex, race), 

individual (e.g., substance use, mental health), and social (e.g., peer substance use). Despite annual 

national surveys conducted, longitudinal studies examining markers of initiation and escalation of 

prescription opioid misuse (e.g., repeated overdoses, time to misuse) are lacking. Importantly, few 
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evidence-based prevention or early intervention programs were identified. Future research should 

examine longitudinal trajectories of POM, as well as adaptation and implementation of promising 

prevention approaches.
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Introduction

The United States’ (U.S.) opioid epidemic is a serious public health problem [1] given 

opioid-related overdose deaths [1–5], underscoring the need for programs to prevent the 

initiation and escalation among adolescents and emerging adults (A/EAs). Prescription 

opioid misuse (POM, in this review: medical misuse of prescription opioids [POs] for 

reasons other than prescribed [i.e., to get high], or not taken as prescribed [e.g., higher doses, 

crushing and snorting, injecting], and/or use without a prescription) has spurred the current 

epidemic [3], with significant morbidity and mortality. POM is implicated in 46 deaths per 

day in the U.S.; accounting for more than one-third of opioid-related overdose deaths [1]. 

PO consumption via non-injection routes is often a precursor to using more potent, high-risk 

street opioids (i.e., heroin, fentanyl analogs; [6, 7]) with more hazardous routes of 

administration (e.g., injection). Current epidemiological figures support a developmental 

pattern to POM, like other misused substances (e.g., alcohol, cannabis), with initiation 

typically in adolescence, and prevalence peaking during emerging adulthood (and declining 

thereafter).

It is critical to synthesize recent knowledge to inform priorities for prevention research, 

particularly for adolescents and emerging adults (A/EAs), to prevent initiation of POM and 

escalation to consequences such as impaired functioning and/or OUD given earlier initiation 

of POM (in particular non-medical use) is associated with increased odds of later OUD [8]. 

Recent POM literature reviews among A/EAs are generally lacking; prior reviews focused 

on non-medical prescription drug use, not POs specifically [9, 10]. In one exception, a 

systematic review and meta-analysis of articles from 1990 to 2014 reported POM 

prevalence, finding past-year prevalence in 11-30-year-olds ranged from <1% to 16.3%, 

increasing approximately 0.40% per year across 1993 to 2010 [11]. A prior descriptive 

review summarized POM risk factors relevant for pediatric oncology treatment (before 

2015), which included: female sex, older age, academic problems, childhood sexual trauma, 

prior opioid prescriptions, other substance use, psychiatric concerns, and peer influences 

[12].

Extending prior work, we conducted a scoping review of recent U.S. literature (that included 

data from 2010 or later), characterizing the current state of knowledge of POM among 

A/EAs in order to inform research and interventions focusing on prevention of POM 

initiation and escalation. A scoping review was chosen because, consistent with prior 

definitions [13], we sought to provide an overview of current research in a relatively broad 

field with a variety of study designs. We address research questions pertaining to POM 
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prevalence, risk and protective factors, trajectories of use and misuse, and interventions 

among A/EAs in the U.S. We focus on POs, as opposed to heroin or fentanyl as POM 

typically occurs before heroin/fentanyl initiation [6, 7] and because rates of heroin/fentanyl 

use among A/EAs are quite low [14]. Further, the purpose of this review is to inform POM 

prevention efforts among A/EAs in the context of the current U.S. opioid epidemic. We 

examine POM broadly, given varied definitions of medical and non-medical misuse [11]. We 

describe results for adolescent-only, EA-only, and combined A/EA samples separately, given 

developmental changes and the potential need to tailor interventions and research studies for 

different ages. Note that topics including interventions delivered in specialty treatment for 

OUD (e.g., medication assisted treatment) and examining the impact of legal (e.g., 

prescription drug monitoring programs [PDMPs]) or institutional policies (e.g., 

implementation of prescribing guidelines, physician education) were outside the scope of 

this review which sought to illuminate gaps and directions for future prevention research and 

programming delivered to A/EAs directly.

Methods

Informed by Arksey and O’Malley’s [13] framework for scoping reviews and the PRISMA 

extension for Scoping Reviews (PRISMA-ScR) reporting guidelines [15], we: 1) identified 

research questions, 2) searched for relevant studies, 3) selected studies meeting inclusion 

criteria, 4) abstracted data from selected studies, and 5) organized and report results. Per 

PRISMA-ScR guidelines, we describe the protocol for this review below. Note that scoping 

reviews do not provide a quality assessment or critical appraisal nor is pooling of data 

conducted [13, 15]. This research was exempt from institutional review board approval.

Literature Search.

We systematically searched nine databases from two providers, EBSCO and Embase, with 

the most recent search executed on September 12, 2018. Search strategies were limited to 

English language articles published between January 2013 and September 2018 (see 

Appendix for search strategy details) in order to capture articles more likely to reflect the 

current U.S. opioid epidemic.

Inclusion/Exclusion Criteria.

To identify articles pertaining to A/EAs’ POM, our review inclusion criteria were: 1) 

described human consumption of POs; 2) addressed POM initiation, risk/protective factors, 

access, outcomes, or intervention approaches; 3) reported results for participants ages 10-25; 

4) data collected in the U.S.; 5) included data collected in 2010 or later; 6) written in English 

language; 7) full-length paper (i.e., not a published abstract); and 8) published in a peer-

reviewed journal. Figure 1 details exclusion reasons.

Data Abstraction.

We exported citations from initial database searches into Mendeley Desktop (Elsevier Inc.) 

software, removed duplicates, and then exported unique citations into the systematic review 

software, Rayyan version 1.19.1, for title and abstract review [16]. Two reviewers assessed 

each abstract; a third reviewer resolved disagreements. Two reviewers conducted full-text 
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reviews, further assessing inclusion/exclusion criteria, to identify included articles. We 

reviewed reference lists in five review articles identified in the search [9–12, 17] for 

additional articles to include. We developed an electronic codebook for extracting and 

organizing data items from each article into initial tables with fields to capture study 

purpose, design, data collection methods, intervention description, setting and sample 

characteristics, results, limitations, and conclusions.

Synthesis of Results.

We refined extracted data (Tables 1–4). To inform prevention efforts, we organized articles 

by sample age group (adolescents only [ages 10-17]. EAs only [ages 18-25], or both A/

EAs), data source, including annual nationally representative surveys (e.g., Monitoring the 

Future [MTF]. National Survey on Drug Use and Health [NSDUH]) or other sources, and 

methodology (i.e., cross-sectional, longitudinal cohort, intervention, non-self-reported 

objective data such as medical chart review or insurance claims data), summarizing key 

findings below. Many articles addressed multiple research questions (e.g., prevalence and 
risk factors) and are discussed throughout the results.

Results

Article Identification and Selection.

The EBSCO search resulted in 5,713 citations and the EMBASE search in 2,599, totaling 

8,312. After removing duplicates, we reviewed titles and abstracts of 6,758 articles resulting 

in 458 remaining articles for full-text review, leading to 71 articles meeting inclusion 

criteria. When reviewing references in the identified review articles, we added five papers 

meeting inclusion criteria, resulting in 76 included articles (Figure 1).

Recent Epidemiology of POM.

Tables 1–3 include studies reporting A/EAs’ POM prevalence and epidemiology.

Adolescents.—Two MTF studies reported adolescent POM prevalence, with pooled data 

(1997-2014) indicating lifetime prevalence at 7.6% [18]. In 2010-2011, past-year prevalence 

was 5.5% for Vicodin/OxyContin misuse [19]. NSDUH studies reported past-year POM 

prevalence at 5-6% (ages 12-17; approximately 2008-2013) [20–25], whereas a Minnesota 

high school survey reported 1.67% past-year prevalence [26]. Notably, prevalence data show 

OxyContin misuse was more common among American Indians than overall narcotic use 

and more common in this group than in the general adolescent population [27]. NSDUH 

data suggest that adolescents’ past-year POM prevalence is decreasing, from 7.51% (2002) 

to 4.82% (2014) [28]. See Table 1.

Both Adolescents and Emerging Adults.—As shown in Table 1, among MTF 12th 

graders (A/EAs, given inclusion of age 18), lifetime and past-year POM prevalence were 

10-12% and 8-9%, respectively [29–40]. MTF data from 2015 found lower annual POM 

rates of 3.8-6.0% [41, 42], with decreasing lifetime POM from 12% to 7-8% over 2013-2015 

[32]. NSDUH data show lifetime and past-year rates at 14% [43] and 9.8% [40], 

respectively. Pooling NSDUH data (2002-2013), approximately 1% of 12-13-year-olds 
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initiated POM, which increased for ages 16-17, remained stable for ages 18-19, and declined 

at ages 20-21 [44]. NSDUH data also suggest reductions in past-year POM (most recent data 

for 2014) for A/EAs, with higher rates among EAs [28, 45]; OUD rates have reduced among 

adolescents, but are stable (and higher) or increasing in EAs [28, 45]. PO injection is more 

common for EAs than adolescents [46]. In terms of sources, NSDUH and MTF data show 

that more than half of A/EAs obtain POs from family/friends [29, 47], the most common 

source. When considering people reporting physicians as their PO source in NSDUH data, 

12-25-year-olds were more likely than adults ages 26-49 to report physicians as a source of 

POs used non-medically [47].

In other cross-sectional data, lifetime prevalence was 5.1% in Michigan middle and high 

school students [48], and 18.8% among high school students from West Virginia, Illinois, 

California, New Jersey, and Florida [49]. Among a general sample of Emergency 

Department (ED) patients, past-year POM prevalence was 8.7-10.9% [50, 51]. Regarding 

past 30-day POM, a national survey found 3.2% prevalence among 10-18-year-olds [52] and 

among homeless youth, about 5% reported POM alone plus approximately 2.5% reporting 

POM with concurrent misuse of sedatives or stimulants [53]. Among youth in substance use 

treatment, 16.4% surveyed had lifetime POM [54]. PO poisoning hospitalizations related to 

suicide or self-injury increased between 1997 and 2012 (ages 15-19), as did hospitalizations 

for PO poisonings [55] and Ohio opioid misuse treatment admissions from 2008-2011 [56]. 

Likewise, data show annual increases in A/EA opioid poisoning calls from 2005-2010 [57], 

and 71.5% of PO exposures involve intentional behaviors, with opioid misuse attributable to 

suspected suicide increasing 52.7% (2000-2015) [58]. See Table 2.

Emerging Adults.

From 2008-2010, past-year POM prevalence was 11.3-13.2%, depending on educational 

status [59], although using pooled data (2002-14) another study reported 7.6% past-year 

prevalence [23], consistent with the 2014 rate [28]. EAs comprised 30-35% of all individuals 

reporting past-year POM [60–62]. Among EAs with lifetime POM, PO injection increased 

140% from 2003-2014 [46]. Among college students, past-year POM was 4.9% [63]; 

lifetime prevalence was 3.4-12.1%, depending on PO type [64]. The rate of women’s ED 

visits for opioid misuse/abuse was highest among EAs [65]. EAs with recent POM were 

more likely to report a dealer, friend, or relative (and not physicians) as their source for POs 

[66, 67]. See Table 1.

Demographic, Individual, and Social Risk and Protective Factors.

Adolescents.—In Table 1, Female sex was consistently a demographic risk factor for 

POM [20, 21, 24, 68], as was older age and/or higher grade level [19, 20, 27, 68, 69]. Four 

studies identified White race [19, 20, 54, 68] and one identified Black race [24] as associated 

with higher POM risk while another study found no race differences in POM [22]. 

Adolescents comprised the majority of pediatric ED visits for intentional PO overdoses 

(ages 15-17) [70] and opioid-related adverse events (including self-harm) [71]. Three studies 

reported lower SES [20, 21, 68], whereas, one study found higher SES [72] was a POM risk 

factor. Rural residence and residential instability (1-2 moves in the past 5 years) increased 
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POM risk [24, 73]. Religiosity (e.g., importance, attendance at services) was protective 

against POM [68].

Individual Factors.—Other substance use, including binge drinking [22, 68], was a 

consistent POM risk factor [20, 22, 24, 54, 68, 72], as was perceived ease of obtaining illicit 

drugs [24]. Mental health problems [48], depression [20, 22, 24] or related hospitalization 

[24, 72] were risk factors, as was ED utilization [40]. Adverse childhood events [26] and 

behavioral problems (e.g., suspension, fighting, and delinquency) were also POM risk 

factors [7, 19, 20, 22, 68].

Social Factors.—Negative personal, peer, and parental attitudes toward use were 

protective against POM [22]; positive personal and peer substance use attitudes increased 

risk [69], as did peer substance use [22, 24, 25]. Parenting factors (e.g., high bond, 

involvement, monitoring/warmth) were protective [22, 68, 69]. Youth with lower grades had 

greater POM risk [19, 68]. In MTF data, the association between sports involvement and 

POM was mixed (either no association or protective); however, youth playing football or 

wrestling were at higher risk [18, 19, 39].

Both Adolescents and Emerging Adults.—Different studies identified female [74–

76] and male sex as risk factors [37, 52]. Two MTF reports found minority identities [77], 

and Hispanic/Black identities [37], were protective against POM (vs. White). Among high 

intensity alcohol drinkers, Hispanic, Black, and Other races were associated with increased 

risk of past-month POM (vs. White) [31]. In contrast, American Indians living on/near 

reservations had higher rates of OxyContin use than national samples [27]. Two studies 

found EAs had higher risk than those ages 35+ [45] and 12-17 [46] for POM and PO 

injection. Similarly, two studies found that past-year frequency of narcotic use other than 

heroin [78] and aberrant behaviors (i.e., POM, [79]) were heightened among older A/EAs 

versus younger adolescents. Pregnant A/EAs were more likely to report POM than older 

pregnant women [80]. Religiosity was protective for POM [37]. Socioeconomic risk factors 

included higher weekly student income [37] and having a parent with a college degree [77]. 

Living in a higher density location was protective [37]; residence in the Midwest and West 

increased POM risk [31].

Individual Factors.—Other substance use was a common POM risk factor, including: 

cigarette smoking [35, 77], alcohol/high intensity drinking [31], use of marijuana [31, 35, 

52, 77, 81, 82]. LSD, sedative, barbiturates, and/or stimulants [77, 81], energy drinks [41], 

more frequent heroin use [34], and initiating alcohol or marijuana use before 9th grade [31]. 

Perceived ease of obtaining opioids [38], having an opioid prescription [77] and medical 

opioid use [32], including intravenous opioids received during ED care [51], were also POM 

risk factors. One study found a combined indicator of drinking and driving or riding with a 

drunk driver [51] was a POM risk factor.

Mental health POM risk factors included suicide risk behaviors [49]. Sexual risk behaviors 

were associated with increased POM risk [50]. Although one study found weight lifting and 

wrestling were POM risk factors, and playing soccer was protective [39], another found a 

general increased risk for POM in sports-involved females, but not males [38]. Skipping 
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class [31], lower self-control [38], not using adaptive coping strategies [83] and reporting 

medical misuse motives to reduce pain and to get high [74] were also risk factors.

Social Factors.—One study found a higher frequency of attending raves was a POM risk 

factor [33]. Living with two parents was protective [37].

Emerging Adults.—Demographic POM risk factors included male sex [59], non-Hispanic 

White identity [59], older age (24-26 vs. 18-20, [84]), and lower education/non-college 

involvement [59, 85]. Lower education [59, 86] was a risk factor for OUD; protective factors 

for OUD included Non-Hispanic Black race/ethnicity [59] and college involvement [85]. In 

Medicaid claims (Table 2), EAs were less likely to die of an opioid-related death than older 

ages [87].

Individual Factors.—POM risk factors included psychiatric distress and depression [59, 

64]. Feminine gender orientation (measured distinctly from biological sex) was protective in 

one study [64]. Past-year psychiatric distress was an OUD risk factor [59], whereas using 

POs only to self-medicate was protective [88].

Longitudinal Trajectories of Prescription Opioid Misuse.

Both Adolescents and Emerging Adults.—In Table 3, A/EAs who received a medical 

prescription before age 12 initiated POM earlier than those who did not [89], and 25% of 

students with POM persisted a year later [75]. Continuous sports involvement was a risk 

factor for POM over time for men, but not women [76]. Using surgical claims data (Table 2), 

opioid naive A/EAs had a rate of misuse at 420.6 per 100,000 person years, with time to 

misuse occurring a median of 1.5 years after surgery [90].

Emerging Adults.—One 3-year study followed EAs with POM in Ohio to examine the 

course of POM, finding that 2.8% transitioned to heroin per year ([91], Table 3). Risk factors 

for transition included: White race, PO dependence symptoms, PO initiation at young ages, 

absence of health-related self-medication motives, sniffing/snorting, and more frequent 

POM [91].

Interventions.

Adolescents.: Two articles (Table 4) reported secondary effects on POM of evidence-based 

prevention programs for other substance use among 6th and 7th graders in three cluster-

randomized trials: the Strengthening Families Program (SFP) and the Life Skills Training 

Program (LST). SFP involves six 2-hour sessions for youth and parents, plus one family 

session, focused on parenting skills and family relationships, delivered in the school’s 

community. SFP reduces alcohol and other drug use, and other problem behaviors and 

improves school performance [92]. LST consists of 15 teacher-delivered classes in one year, 

with additional booster lessons in years 2 and 3, focused on personal management, social 

skills, and substance use resistance skills [93]. Although not designed specifically for POM, 

secondary analyses show that SFP and LST resulted in POM reductions at ages 21-25 [94]. 

LST, combined with SFP, was the most effective for POM; however, LST alone had the 
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lowest cost [95]. The combination of SFP and LST was most effective in high-risk youth 

(e.g., 2+ substances) [94].

Discussion

This scoping review discovered that most recent studies of A/EAs’ POM focus on 

epidemiology using annual national surveys (e.g., 42 using NSDUH or MTF, 22 with study-

specific methods, 9 with objective sources). Annual national prevalence estimates range 

from 4.8-7.5% among adolescents [28] and 7.6-13.2% among EAs [23, 59]. Variations likely 

reflect data collection year and differing types and definitions of POM. For example, past-

year prevalence estimates of 12th graders’ nonmedical OxyContin use were about 2.5 times 

higher in MTF than NSDUH; NSDUH’s inclusion of a pictorial pill card could yield more 

precise estimates [40]. Prevalence appears higher in sub-samples (e.g., American Indians, 

pregnant women) and older versus younger A/EAs, supporting the need for increased 

primary prevention programming (for all youth in a setting regardless of risk) earlier in 

adolescence, with more intensive, selective or secondary prevention interventions (given to 

those at-risk) among older adolescents and emerging adults.

Recent data on risk and protective factors could inform personalized interventions and 

determination of sub-groups requiring more intensive interventions. Demographic risk 

factors include sex, with adolescent females having higher POM rates than males. In A/EAs, 

findings for sex were mixed, potentially reflecting motives, with females more commonly 

reporting medical misuse [32] and pain and relaxation motives [96], whereas males and 

females show similar rates of non-medical misuse [32]. Among A/EAs, White race was 

associated with increased POM risk; however, within subpopulations (e.g., high intensity 

drinkers), other races had higher risk. Findings regarding socioeconomic status and POM 

were mixed for A/EAs [20, 21, 37, 72, 77, 80], but lower educational attainment suggests 

increased POM and OUD risk among EAs [59, 85].

Most studies examined individual, and to a lesser extent social, POM risk factors; protective 

factors were under-studied. Among A/EAs, other substance use was a consistent risk factor 

[20, 22, 31, 35, 41, 42, 52, 54, 68, 72, 77, 81, 82]. Upstream approaches to prevent substance 

use initiation among universal samples could prevent POM. Consistent with research 

showing A/EAs often acquire POs from peers [22, 24, 25, 66, 67], peer substance use was a 

social risk factor. As some youth obtained POs from physicians, prescribers are also 

essential in limiting opportunities for use and diversion through adopting prescribing 

guidelines to limit the PO supply. Note, however, prescribing guidelines can have 

unintended effects in that reducing the PO supply from healthcare providers can potentially 

influence individuals to seek out street opioids, which may have greater potency and a 

higher risk profile. Next, other individual POM risk factors across A/EAs included: mental 

health (i.e., depression), behavioral problems (e.g., delinquency, lower academic 

performance), and sexual risk behaviors [19, 20, 22, 24, 31, 49, 50, 68]. Key protective 

factors included religiosity [37, 68], negative POM attitudes, perceived attitudes by social 

influences [22], and family factors (i.e., living with two parents, parental bond; [22, 37, 68]). 

Interventions addressing family and peer influences to prevent diversion or PO access, that 

Bonar et al. Page 8

Prev Med. Author manuscript; available in PMC 2021 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



also promote prosocial activities (e.g., religious service attendance or analogous secular 

activities) may bolster protective influences for at-risk A/EAs.

Current data pertaining to A/EAs’ longitudinal trajectories of PO use, including risk and 

protective factors for initiation, and escalation from use to misuse and OUD development are 

lacking. The field’s reliance on annual surveys of new cohorts precludes identifying which 

youth need selective prevention efforts to alter risk trajectories in the current opioid 

epidemic. Regarding the trajectory of PO use to misuse, longitudinal data indicate that 

receiving a prescription before age 12 increases risk for initiating misuse [89]. One-third of 

PO users later misuse [77], yet one study found that only 25% of adolescents continued 

POM one year later [75]. Such discrepancies highlight the need for research to identify 

markers of risk for future continued or escalated use. For example, risk factors for future 

POM included substance use whereas disapproval of regular marijuana use and better grades 

were protective [77]. Continuity of athletic involvement increased males’ POM risk, 

presumably due to exposure via sports injuries and/or peer diversion, although cross-

sectional findings for athletic involvement are mixed. Finally, based on objective claims 

data, time from PO pharmacy fill to POM was about 18 months [90], whereas transition 

from POM to heroin misuse varied, occurring for some within a year, but most occurring 

over several years, with younger age of initiation and more frequent POM predicting 

transition [91]. These data, along with those showing PO fills after wisdom teeth extraction 

was more likely among older youth (vs. ages 13-15), and those with known risk factors for 

misuse (i.e., chronic pain, mental health issues, and/or prior prescription drug misuse [e.g., 

sedatives]), underscore the need for careful consideration of prescribing to youth and 

limiting doses [97]. Further, youth with known risk factors may benefit from monitoring and 

selective prevention programs to prevent escalation.

Recommendations for prevention

Implementation of evidence-based prevention interventions across settings for A/EAs at-risk 

for or with POM is urgently needed [98]. The Strengthening Families Program (SFP, [92]) 

and the Life Skills Training Program (LST, [93]; both described at blueprintsprograms.org), 

are promising, multi-session, universal prevention programs for adolescents, with effects 

lasting into emerging adulthood. Notably, selective prevention for at-risk or currently 

misusing A/EAs were lacking. In health care settings, screening to identify substance users, 

followed by brief interventions (Bis) for alcohol (UConnect, [99]) or marijuana (Chill, 

[100]) reduced prescription drug misuse (primarily opioids) among A/EAs. Similarly, Bis 

reduced POM in adults [101, 102]; however, modest BI effect sizes require enhancing. 

Because POM is multi-faceted, prevention interventions for A/EAs must be tailorable to 

individual use patterns, contexts, and severity, addressing motives for medical and non-

medical use [29], other substance use to prevent overdose, and mental health given the role 

of opioids in suicide [103]. Consistent with the promising Bis above, interventions should be 

informed by behavior change theories (i.e., motivational interviewing [104], cognitive 

behavioral therapy [105]).
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Limitations

Limitations include that studies published outside of January 2013-September 2018 were 

excluded; however, examining recent trends is justified given the recency of the current 

opioid crisis and publication lag meaning that articles published previously are less likely to 

contain data reflecting the current crisis. We did not include non-English and non-U.S. 

articles as our purpose was to inform U.S. prevention approaches; although work from other 

countries could be informative, prevention efforts should be culturally-tailored, therefore, 

U.S. data was most relevant for our purposes. Consistent with about half of published 

scoping reviews [106], we did not include grey literature. We focused on peer-reviewed 

research publications to identify evidence-based interventions and to provide an overview of 

current research. Excluding grey literature means that we may have missed some promising 

programs or unique information not represented in the peer-reviewed literature. Although it 

was beyond the scope of this prevention-focused review to examine legislation or public 

policy efforts, future reviews are warranted as such approaches can have intended and 

unintended consequences. For example, a recent study demonstrated that implementing 

comprehensive legislation mandates (i.e., Kentucky prescriber education, PDMP registration 

and usage) had the greatest impact on POM and heroin use among ED patients ages 18-24. 

While POM reduced by 73%, heroin use increased by 362% [107]. Finally, we did not 

examine substance use treatment interventions and youth with OUDs receiving treatment 

services (e.g., medication assisted treatment), given our prevention focus, which is a separate 

literature requiring future examination.

Directions for future research

Prevention research for A/EAs is needed in several key areas. First, although cross-sectional 

studies suggest many risk and protective factors, longitudinal examination of initiation and 

escalation of POM to identify how these factors influence trajectories of PO use to POM and 

related outcomes is needed. Research on risk and protective factors also lacks a unifying 

theoretical framework to guide construct inclusion. Second, research is needed to develop, 

test, and implement evidence-based, universal and selective interventions for the current, 

heterogeneous context of POM, which to date consist of secondary data analyses of opioid-

related outcomes from programs targeting other substance use. The most efficient route to 

creating efficacious, scalable interventions could include adapting promising programs, such 

as community- and school-based universal prevention programs (e.g., Strengthening 

Families Program [92]. Life Skills Training Program [93]) and health care-based universal 

and selective prevention programs (UConnect [99]. Chill [100]) for the current POM context 

and generation of A/EAs. Similarly, recent evidence-based selective interventions for at-risk 

adults [101, 102]) could be revised for developmental relevance to A/EAs. Use of 

optimization frameworks (e.g., Multiphase Optimization Strategy [108]) and hybrid 

effectiveness-implementation designs [109], paired with cost-effectiveness measures to 

inform sustainability [95], could facilitate rapid impact of such interventions on preventing 

POM among A/EAs. Third, we again recognize the need for research on the impact of 

policies/legislation to reduce supply and diversion, given the vast majority of A/EAs obtain 

POs from family or friends [28, 45, 64, 65], which is particularly urgent given demonstrated 

unintended consequences of reducing the PO supply on heroin use [107]. Note that until 

efficacious prevention programs are in place, POM will continue, with some A/EAs 

Bonar et al. Page 10

Prev Med. Author manuscript; available in PMC 2021 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



escalating to OUD, thus the efficacy of addiction treatments for A/EA OUD should be 

examined.

Conclusion

Although prevalence varies, about one in twenty adolescents and one in ten EAs currently 

report POM, heightening risk for morbidity and mortality, as reflected in recent alarming 

rises in opioid poisoning deaths among A/EAs [1, 110]. Given this developmental peak in 

POM, early prevention is urgently needed to deter serious consequences (e.g., intentional 

and unintentional opioid overdose, other injury), especially for those with additional risks 

for adverse outcomes (e.g., substance use, mental health), and to prevent OUD. Partnering 

with community stakeholders (e.g., Families Against Narcotics) and using a participatory 

action approach [111] could help adapt promising programs [100–102, 112], to facilitate 

sustainable prevention approaches in communities. Specifically, engaging community 

stakeholders, and youth in particular, via participatory action-based partnerships (e.g., focus 

groups, co-design, planned implementation) can have the advantages of improving cultural 

relevance, promoting uptake of interventions and sustainability, and ensuring that 

interventions reflect current trends and terminology. Although longitudinal data is clearly 

needed to understand transitions from PO initiation, escalation to POM, and development of 

OUDs, in the meantime, hybrid effective implementation designs [109] could be used to 

accelerate translation of evidenced-based programs, including universal prevention programs 

(e.g., Strengthening Families Program) in schools and communities, and screening for POM 

and related risk factors in health care settings, followed by delivery of selective prevention 

interventions [99–102].

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments:

The authors wish to acknowledge Becky Turpin, Rachael Cooper, Claire Stroer, Brittnie Cannon, and Rachel 
Bresnahan for their assistance in data and manuscript preparation.

Funding: Research reported herein was supported by a grant to the University of Michigan Injury Prevention 
Center by the National Safety Council. The content is solely the responsibility of the authors and does not 
necessarily represent the official views of the National Safety Council or organizations from whom the National 
Safety Council has received contributions. Dr. Coughlin was supported by a NIAAA T32 (Grant number 007477) 
training grant during her work on this project. The UM Injury Prevention Center (Grant number CE002099) 
provided additional center funding to support the review.

References

1. Scholl L, Seth P, Kariisa M, Wilson N, Baldwin G. Drug and opioid-involved overdose deaths—
United States, 2013–2017. Morbidity and Mortality Weekly Report. 2019;67(5152):1419.

2. Centers for Disease Control and Prevention. Wide-ranging online data for epidemiologic research 
(WONDER). Atlanta, GA: 2017 [cited 2019 May 2], Available from: https://wonder.cdc.gov/.

3. Kolodny A, Courtwright DR, Hwang CS, Kreiner P, Eadie JL, Clark TW, et al. The prescription 
opioid and heroin crisis: a public health approach to an epidemic of addiction. Annu Rev Public 
Health. 2015;36(559-74).

Bonar et al. Page 11

Prev Med. Author manuscript; available in PMC 2021 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://wonder.cdc.gov/


4. Rudd RA, Aleshire N, Zibbell JE, Gladden RM. Increases in Drug and Opioid Overdose Deaths – 
United States, 2000-2014. Morbidity and Mortality Weekly Report. 2016;64(50):1378–82. 
[PubMed: 26720857] 

5. Gomes T, Tadrous M, Mamdani MM, Paterson JM, Juurlink DN. The Burden of Opioid-Related 
Mortality in the United StatesThe Burden of Opioid-Related Mortality in the United States, 
2001-2016The Burden of Opioid-Related Mortality in the United States, 2001-2016. JAMA 
Network Open. 2018; 1 (2):e180217–e. [PubMed: 30646062] 

6. Muhuri PK, Gfroerer JC, Davies MC. Associations of nonmedical pain reliever use and initiation of 
heroin use in the United States [Internet]. Center for Behavioral Health Statistics and Quality; 2013 
[cited 2019 April 9]. Available from: https://www.samhsa.gov/data/sites/default/files/DR006/
DR006/nonmedical-pain-reliever-use-2013.htm.

7. Jones CM. Heroin use and heroin use risk behaviors among nonmedical users of prescription opioid 
pain relievers – United States, 2002-2004 and 2008-2010. Drug Alcohol Depend. 2013;132(1-2):
95–100. [PubMed: 23410617] 

8. Schepis TS, Hakes JK. Age of initiation, psychopathology, and other substance use are associated 
with time to use disorder diagnosis in persons using opioids nonmedically. J Substance abuse. 
2017;38(4):407–13.

9. Tapscott BE, Schepis TS. Nonmedical use of prescription medications in young adults. Adolesc 
Med State Art Rev. 2013;24(3):597–610. [PubMed: 24654550] 

10. Shehnaz SI, Agarwal AK, Khan N. A systematic review of self-medication practices among 
adolescents. J Adolesc Health. 2014;55(4):467–83. [PubMed: 25245937] 

11. Jordan AE, Blackburn NA, Des Jarlais DC, Hagan H. Past-year prevalence of prescription opioid 
misuse among those 11 to 30 years of age in the United States: A systematic review and meta-
analysis. J Subst Abuse Treat. 2017;77:31–7. [PubMed: 28476268] 

12. Peck KR, Ehrentraut JH, Anghelescu DL. Risk factors for opioid misuse in adolescents and young 
adults with focus on oncology setting. Journal of Opioid Management. 2016;12(3):205–16. 
[PubMed: 27435441] 

13. Arksey H, O’Malley L. Scoping studies: towards a methodological framework. International 
journal of social research methodology. 2005;8(1): 19–32.

14. Substance Abuse and Mental Health Services Administration. Key substance use and mental health 
indicators in the United States: Results from the 2017 National Survey on Drug Use and Health 
Center for Behavioral Health Statistics and Quality, Substance Abuse and Mental Health Services 
Administration, 2018 Contract No.: HHS Publication No. SMA 18-5068, NSDUH Series H-53.

15. Tricco AC, Lillie E, Zarin W, O’Brien KK, Colquhoun H, Levac D, et al. PRISMA extension for 
scoping reviews (PRISMA-ScR): checklist and explanation. Ann Intern Med. 2018;169(7):467–73. 
[PubMed: 30178033] 

16. Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan—a web and mobile app for 
systematic reviews. Systematic reviews. 2016;5(1):210. [PubMed: 27919275] 

17. Adewumi AD, Hollingworth SA, Maravilla JC, Connor JP, Alati R. Prescribed Dose of Opioids 
and Overdose: A Systematic Review and Meta-Analysis of Unintentional Prescription Opioid 
Overdose. CNS Drugs. 2018;32(2): 101–16. [PubMed: 29498021] 

18. Veliz P, Boyd CJ, McCabe SE. Nonmedical prescription opioid and heroin use among adolescents 
who engage in sports and exercise. Pediatrics. 2016;138(2):e20160677. [PubMed: 27456508] 

19. Veliz PT, Boyd C, McCabe SE. Playing through pain: sports participation and nonmedical use of 
opioid medications among adolescents. Am J Public Health. 2013;103(5):e28–e30.

20. Edlund MJ, Forman-Hoffman VL, Winder CR, Heller DC, Kroutil LA, Lipari RN, et al. Opioid 
abuse and depression in adolescents: Results from the National Survey on Drug Use and Health. 
Drug Alcohol Depend. 2015;152:131–8. [PubMed: 25981310] 

21. Fink DS, Hu R, Cerdá M, Keyes KM, Marshall BDL, Galea S, et al. Patterns of major depression 
and nonmedical use of prescription opioids in the United States. Drug Alcohol Depend. 
2015;153:258–64. [PubMed: 26026492] 

22. Ford JA, Rigg KK. Racial/Ethnic Differences in Factors That Place Adolescents at Risk for 
Prescription Opioid Misuse. Prevention Science. 2015;16(5):633–41. [PubMed: 25344348] 

Bonar et al. Page 12

Prev Med. Author manuscript; available in PMC 2021 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.samhsa.gov/data/sites/default/files/DR006/DR006/nonmedical-pain-reliever-use-2013.htm
https://www.samhsa.gov/data/sites/default/files/DR006/DR006/nonmedical-pain-reliever-use-2013.htm


23. Hu M- C, Griesler P, Wall M, Kandel DB. Age-related patterns in nonmedical prescription opioid 
use and disorder in the US population at ages 12-34 from 2002 to 2014. Drug Alcohol Depend. 
2017;177:237–43. [PubMed: 28622626] 

24. Monnat SM, Rigg KK. Examining Rural/Urban Differences in Prescription Opioid Misuse Among 
US Adolescents. The Journal of Rural Health. 2016;32(2):204–18. [PubMed: 26344571] 

25. Nicholson J, Dawson-Edwards C, Higgins GE, Walton IN. The nonmedical use of pain relievers 
among African-Americans: a test of primary socialization theory Journal of substance use. 
2016;21(6):636–9.

26. Forster M, Gower AL, Borowsky IW, McMorris BJ. Associations between adverse childhood 
experiences, student-teacher relationships, and non-medical use of prescription medications among 
adolescents. Addict Behav. 2017;68:30–4. [PubMed: 28088740] 

27. Stanley LR, Harness SD, Swaim RC, Beauvais F. Rates of substance use of American Indian 
students in 8th, 10th, and 12th grades living on or near reservations: Update, 2009–2012. Public 
Health Rep. 2014;129(2):156–63. [PubMed: 24587550] 

28. Martins SS, Segura LE, Santaella-Tenorio J, Perlmutter A, Fenton MC, Cerdá M, et al. Prescription 
opioid use disorder and heroin use among 12–34 year-olds in the United States from 2002 to 2014. 
Addict Behav. 2017;65:236–41. [PubMed: 27614657] 

29. McCabe SE, West BT, Boyd CJ. Leftover Prescription Opioids and Nonmedical Use Among High 
School Seniors: A Multi-Cohort National Study. J Adolesc Health. 2013;52(4):480–5. [PubMed: 
23298996] 

30. McCabe SE, West BT, Veliz P, Frank KA, Boyd CJ. Social Contexts of Substance Use Among U.S. 
High School Seniors: A Multicohort National Study. J Adolesc Health. 2014;55(6):842–4. 
[PubMed: 25156895] 

31. McCabe SE, Veliz P, Patrick ME. High-intensity drinking and nonmedical use of prescription 
drugs: Results from a national survey of 12th grade students. Drug Alcohol Depend. 
2017;178:372–9. [PubMed: 28704765] 

32. McCabe SE, West BT, Veliz P, McCabe VV, Stoddard SA, Boyd CJ. Trends in Medical and 
Nonmedical Use of Prescription Opioids Among US Adolescents: 1976–2015. Pediatrics. 
2017;139(4):e20162387. [PubMed: 28320868] 

33. Palamar JJ, Griffin-Tomas M, Ompad DC. Illicit drug use among rave attendees in a nationally 
representative sample of US high school seniors. Drug Alcohol Depend. 2015;152:24–31. 
[PubMed: 26005041] 

34. Palamar JJ, Le A, Mateu-Gelabert P. Not just heroin: extensive polysubstance use among US high 
school seniors who currently use heroin. Drug Alcohol Depend. 2018;188:377–84. [PubMed: 
29880271] 

35. Palamar JJ, Griffin-Tomas M, Kamboukos D. Reasons for recent marijuana use in relation to use of 
other illicit drugs among high school seniors in the United States. The American journal of drug 
and alcohol abuse. 2015;41(4):323–31. [PubMed: 26115351] 

36. Palamar JJ, Shearston JA, Cleland CM. Discordant reporting of nonmedical opioid use in a 
nationally representative sample of US high school seniors The American Journal of Drug and 
Alcohol Abuse. 2016;42(5):530–8. [PubMed: 27315427] 

37. Palamar JJ, Shearston JA, Dawson EW, Mateu-Gelabert P, Ompad DC. Nonmedical opioid use and 
heroin use in a nationally representative sample of us high school seniors. Drug Alcohol Depend. 
2016;158:132–8. [PubMed: 26653341] 

38. Schaefer BP, Petkovsek MA. Adolescent use of opioids and stimulants: testing the influence of 
peers, self-control, and sports participation. Criminal justice studies. 2017;30(4):365–80.

39. Veliz P, Boyd CJ, McCabe SE. Nonmedical use of prescription opioids and heroin use among 
adolescents involved in competitive sports. J Adolesc Health. 2017;60(3):346–9. [PubMed: 
27914974] 

40. Biondo G, Chilcoat HD. Discrepancies in prevalence estimates in two national surveys for 
nonmedical use of a specific opioid product versus any prescription pain reliever. Drug Alcohol 
Depend. 2014;134:396–400. [PubMed: 24210422] 

Bonar et al. Page 13

Prev Med. Author manuscript; available in PMC 2021 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



41. Housman JM, Williams RD Jr, Woolsey CL. Energy Drinks and Energy Shot Use Associated with 
Non-Medical Prescription Opioid Use Among Adolescents. American Journal of Health Studies. 
2017;32(4): 186–94.

42. Housman JM, Williams RD. Adolescent Nonmedical Use of Opioids and Alcohol Mixed with 
Energy Drinks. Am J Health Behav. 2018;42(5):65–73. [PubMed: 30688642] 

43. Cerdá M, Santaella J, Marshall BDL, Kim JH, Martins SS. Nonmedical Prescription Opioid Use in 
Childhood and Early Adolescence Predicts Transitions to Heroin Use in Young Adulthood: A 
National Study. The Journal of Pediatrics. 2015;167(3):605–12.e2. [PubMed: 26054942] 

44. Parker MA, Anthony JC. Epidemiological evidence on extra-medical use of prescription pain 
relievers: transitions from newly incident use to dependence among 12–21 year olds in the United 
States using meta-analysis, 2002–13. PeerJ. 2015;3:e1340. [PubMed: 26623183] 

45. Jones CM. The paradox of decreasing nonmedical opioid analgesic use and increasing abuse or 
dependence — An assessment of demographic and substance use trends, United States, 2003–
2014. Addict Behav. 2017;65:229–35. [PubMed: 27561431] 

46. Jones CM. Trends and key correlates of prescription opioid injection misuse in the United States. 
Addict Behav. 2018;78:145–52. [PubMed: 29175290] 

47. Saloner B, Bachhuber M, Barry CL. Physicians as a source of medications for nonmedical use: 
comparison of opioid analgesic, stimulant, and sedative use in a national sample. Psychiatr Serv. 
2016;68(1):56–62. [PubMed: 27417892] 

48. Boyd CJ, Young A, McCabe SE. Psychological and Drug Abuse Symptoms Associated With 
Nonmedical Use of Opioid Analgesics Among Adolescents Subst Abus. 2014;35(3):284–9. 
[PubMed: 24905351] 

49. Zullig KJ, Divin AL, Weiler RM, Haddox JD, Pealer LN. Adolescent nonmedical use of 
prescription pain relievers, stimulants, and depressants, and suicide risk. Substance use & misuse. 
2015;50(13): 1678–89. [PubMed: 26576505] 

50. Bonar EE, Cunningham RM, Chermack ST, Blow FC, Barry KL, Booth BM, et al. Prescription 
drug misuse and sexual risk behaviors among adolescents and emerging adults. Journal of studies 
on alcohol and drugs. 2014;75(2):259–68. [PubMed: 24650820] 

51. Whiteside LK, Walton MA, Bohnert ASB, Blow FC, Bonar EE, Ehrlich PE, et al. Nonmedical 
prescription opioid and sedative use among adolescents seeking care in the Emergency 
Department. Pediatrics. 2013;132(825-832).

52. Osborne V, Serdarevic M, Crooke H, Striley C, Cottier LB. Non-medical opioid use in youth: 
Gender differences in risk factors and prevalence. Addict Behav. 2017;72:114–9. [PubMed: 
28391071] 

53. Rhoades H, Winetrobe H, Rice E. Prescription drug misuse among homeless youth. Drug Alcohol 
Depend. 2014;138:229–33. [PubMed: 24613220] 

54. Al-Tayyib A, Riggs P, Mikulich-Gilbertson S, Hopfer C. Prevalence of Nonmedical Use of 
Prescription Opioids and Association With Co-occurring Substance Use Disorders Among 
Adolescents in Substance Use Treatment. J Adolesc Health. 2018;62(2):241–4. [PubMed: 
29174697] 

55. Gaither JR, Leventhal JM, Ryan SA, Camenga DR. National Trends in Hospitalizations for Opioid 
Poisonings Among Children and Adolescents, 1997 to 2012 Hospitalizations for Opioid 
Poisonings Among Children and Adolescents Hospitalizations for Opioid Poisonings Among 
Children and Adolescents. JAMA pediatrics. 2016;170(12):1195–201. [PubMed: 27802492] 

56. McKnight ER, Bonny AE, Lange HLH, Kline DM, Abdel-Rasoul M, Gay JR, et al. Statewide 
opioid prescriptions and the prevalence of adolescent opioid misuse in Ohio. The American 
Journal of Drug and Alcohol Abuse. 2017;43(3):299–305. [PubMed: 27646841] 

57. Sheridan DC, Laurie A, Hendrickson RG, Fu R, Kea B, Horowitz BZ. Association of overall 
opioid prescriptions on adolescent opioid abuse. The Journal of emergency medicine. 2016;51(5):
485–90. [PubMed: 27596964] 

58. Allen JD, Casavant MJ, Spiller HA, Chounthirath T, Hodges NL, Smith GA. Prescription Opioid 
Exposures Among Children and Adolescents in the United States: 2000–2015. Pediatrics. 
2017;139(4):e20163382. [PubMed: 28320869] 

Bonar et al. Page 14

Prev Med. Author manuscript; available in PMC 2021 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



59. Martins SS, Kim JH, Chen L-Y, Levin D, Keyes KM, Cerdá M, et al. Nonmedical prescription drug 
use among US young adults by educational attainment. Soc Psychiatry Psychiatr Epidemiol. 
2015;50(5):713–24. [PubMed: 25427665] 

60. Rigg KK, Monnat SM. Comparing characteristics of prescription painkiller misusers and heroin 
users in the United States. Addict Behav. 2015;51:106–12. [PubMed: 26253938] 

61. Rigg KK, Monnat SM. Urban vs. rural differences in prescription opioid misuse among adults in 
the United States: Informing region specific drug policies and interventions. International Journal 
of Drug Policy. 2015;26(5):484–91. [PubMed: 25458403] 

62. Salas J, Scherrer JF, Lustman PJ, Schneider FD. Racial differences in the association between 
nonmedical prescription opioid use, abuse/dependence, and major depression. Subst Abus. 
2016;37(1):25–30. [PubMed: 26675823] 

63. Sanders A, Stogner J, Seibert J, Miller BL. Misperceptions of peer pill-popping: the prevalence, 
correlates, and effects of inaccurate assumptions about peer pharmaceutical misuse. Subst Use 
Misuse. 2014;49(7):813–23. [PubMed: 24502373] 

64. Peralta RL, Stewart BC, Steele JL, Wagner FA. Nonmedical use of prescription drugs in emerging 
adulthood: Differentiating sex from gender. Addiction research & theory. 2016;24(5):389–97. 
[PubMed: 28090200] 

65. Mack KA, Jones, Christopher M, Paulozzi, Leonard J . Vital signs: overdoses of prescription 
opioid pain relievers and other drugs among women--United States, 1999-2010. MMWR 
Morbidity and mortality weekly report. 2013;62(26):537–42. [PubMed: 23820967] 

66. Kozhimannil KB, Graves AJ, Jarlenski M, Kennedy-Hendricks A, Gollust S, Barry CL. 
Nonmedical opioid use and sources of opioids among pregnant and non-pregnant reproductive-
aged women. Drug Alcohol Depend. 2017;174:201–8. [PubMed: 28285727] 

67. Daniulaityte R, Falck R, Carlson RG. Sources of pharmaceutical opioids for non-medical use 
among young adults. J Psychoactive Drugs. 2014;46(3): 198–207. [PubMed: 25052878] 

68. Vaughn MG, Nelson EJ, Salas-Wright CP, Qian Z, Schootman M. Racial and ethnic trends and 
correlates of non-medical use of prescription opioids among adolescents in the United States 
2004–2013. J Psychiatr Res. 2016;73:17–24. [PubMed: 26679761] 

69. Donaldson CD, Nakawaki B, Crano WD. Variations in parental monitoring and predictions of 
adolescent prescription opioid and stimulant misuse. Addict Behav. 2015;45:14–21. [PubMed: 
25622102] 

70. Tadros A, Layman SM, Davis SM, Bozeman R, Davidov DM. Emergency department visits by 
pediatric patients for poisoning by prescription opioids. The American journal of drug and alcohol 
abuse. 2016;42(5):550–5. [PubMed: 27398815] 

71. Chung CP, Callahan ST, Cooper WO, Dupont WD, Murray KT, Franklin AD, et al. Outpatient 
Opioid Prescriptions for Children and Opioid-Related Adverse Events. Pediatrics. 
2018;142(2):e20172156. [PubMed: 30012559] 

72. Ali MM, Dean D Jr., Lipari R, Dowd WN, Aldridge AP, Novak SP. The mental health 
consequences of nonmedical prescription drug use among adolescents. The journal of mental 
health policy and economics. 2015;18(1):3–15. [PubMed: 25862204] 

73. Stabler ME, Gurka KK, Lander LR. Association between childhood residential mobility and non-
medical use of prescription drugs among American youth. Maternal and child health journal. 
2015;19(12):2646–53. [PubMed: 26156823] 

74. McCabe SE, West BT, Boyd CJ. Motives for Medical Misuse of Prescription Opioids Among 
Adolescents J Pain. 2013; 14(10): 1208–16. [PubMed: 23954519] 

75. McCabe SE, West BT, Boyd CJ. Medical use, medical misuse, and nonmedical use of prescription 
opioids: Results from a longitudinal study. PAIN®. 2013; 154(5):708–13. [PubMed: 23433943] 

76. Veliz P, Epstein-Ngo QM, Meier E, Ross-Durow PL, McCabe SE, Boyd CJ. Painfully obvious: a 
longitudinal examination of medical use and misuse of opioid medication among adolescent sports 
participants. J Adolesc Health. 2014;54(3):333–40. [PubMed: 24225446] 

77. Miech R, Johnston L, O’Malley PM, Keyes KM, Heard K. Prescription opioids in adolescence and 
future opioid misuse. Pediatrics. 2015;136(5):e1169–e77. [PubMed: 26504126] 

Bonar et al. Page 15

Prev Med. Author manuscript; available in PMC 2021 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



78. Terry-McElrath YM, Maslowsky J, O’Malley PM, Schulenberg JE, Johnston LD. Sleep and 
Substance Use among US Adolescents, 1991-2014. Am J Health Behav. 2016;40(1):77–91. 
[PubMed: 26685816] 

79. Saroyan JM, Evans EA, Segoshi A, Vosburg SK, Miller-Saultz D, Sullivan MA. Interviewing and 
urine drug toxicology screening in a pediatric pain management center: an analysis of analgesic 
nonadherence and aberrant behaviors in adolescents and young adults. The Clinical journal of 
pain. 2016;32(1): 1. [PubMed: 25756559] 

80. Kozhimannil KB, Graves AJ, Levy R, Patrick SW. Nonmedical Use of Prescription Opioids among 
Pregnant U.S. Women. Womens Health Issues. 2017;27(3):308–15. [PubMed: 28408072] 

81. Biggar RW Jr, Forsyth CJ, Chen J, Burstein K. The poly-drug user: examining associations 
between drugs used by adolescents. Deviant behavior. 2017;38(10): 1186–96.

82. Vosburg SK, Eaton TA, Sokolowska M, Osgood ED, Ashworth JB, Trudeau JJ, et al. Prescription 
opioid abuse, prescription opioid addiction, and heroin abuse among adolescents in a recovery 
high school: A pilot study. Journal of Child & Adolescent Substance Abuse. 2016;25(2):105–12.

83. Wong CF, Silva K, Kecojevic A, Schrager SM, Bloom JJ, Iverson E, et al. Coping and emotion 
regulation profiles as predictors of nonmedical prescription drug and illicit drug use among high-
risk young adults. Drug Alcohol Depend. 2013; 132(1-2): 165–71. [PubMed: 23453258] 

84. Ford JA, Pomykacz C, Veliz P, McCabe SE, Boyd CJ. Sports involvement, injury history, and non-
medical use of prescription opioids among college students: An analysis with a national sample. 
The American Journal on Addictions. 2018;27(1):15–22. [PubMed: 29280290] 

85. McCabe SE, Teter CJ, Boyd CJ, Wilens TE, Schepis TS. Sources of Prescription Medication 
Misuse Among Young Adults in the United States: The Role of Educational Status. J Clin 
Psychiatry. 2018;79(2).

86. McCabe SE, Boyd CJ. Sources of prescription drugs for illicit use. Addict Behav. 2005;30(7):
1342–50. [PubMed: 16022931] 

87. Garg RK, Fulton-Kehoe D, Franklin GM. Patterns of opioid use and risk of opioid overdose death 
among Medicaid patients. Med Care. 2017;55(7):661–8. [PubMed: 28614178] 

88. Carlson RG, Nahhas RW, Daniulaityte R, Martins SS, Li L, Falck R. Latent class analysis of non-
opioid dependent illegal pharmaceutical opioid users in Ohio. Drug Alcohol Depend. 
2014;134:259–66. [PubMed: 24210772] 

89. Austic E, McCabe SE, Stoddard SA, Ngo QE, Boyd C. Age and Cohort Patterns of Medical and 
Nonmedical Use of Controlled Medication Among Adolescents. J Addict Med. 2015;9(5):376–82. 
[PubMed: 26291544] 

90. Brat GA, Agniel D, Beam A, Yorkgitis B, Bicket M, Homer M, et al. Postsurgical prescriptions for 
opioid naive patients and association with overdose and misuse: retrospective cohort study. BMJ. 
2018;360:j5790. [PubMed: 29343479] 

91. Carlson RG, Nahhas RW, Martins SS, Daniulaityte R. Predictors of transition to heroin use among 
initially non-opioid dependent illicit pharmaceutical opioid users: A natural history study. Drug 
Alcohol Depend. 2016;160:127–34. [PubMed: 26785634] 

92. Blueprints for Healthy Youth Development, Center for the Study and Prevention of Violence, 
Institute of Behavioral Science, University of Colorado Boulder. Strengthening Families 10-14 
Fact Sheet [Internet]. 2012 [cited April 26, 2019]. Available from: https://
www.blueprintsprograms.org/factsheet/strengthening-families-10-14

93. Blueprints for Healthy Youth Development, Center for the Study and Prevention of Violence, 
Institute of Behavioral Science, University of Colorado Boulder. LifeSkills Training Fact Sheet 
[Internet]. 2012 [cited April 26, 2019]. Available from: https://www.blueprintsprograms.org/
factsheet/lifeskills-training-lst.

94. Spoth R, Trudeau L, Shin C, Ralston E, Redmond C, Greenberg M, et al. Longitudinal effects of 
universal preventive intervention on prescription drug misuse: three randomized controlled trials 
with late adolescents and young adults. Am J Public Health. 2013;103(4):665–72. [PubMed: 
23409883] 

95. Max Crowley D, Jones DE, Coffman DL, Greenberg MT. Can we build an efficient response to the 
prescription drug abuse epidemic? Assessing the cost effectiveness of universal prevention in the 
PROSPER trial. Prev Med. 2014;62:71–7. [PubMed: 24521531] 

Bonar et al. Page 16

Prev Med. Author manuscript; available in PMC 2021 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.blueprintsprograms.org/factsheet/strengthening-families-10-14
https://www.blueprintsprograms.org/factsheet/strengthening-families-10-14
https://www.blueprintsprograms.org/factsheet/lifeskills-training-lst
https://www.blueprintsprograms.org/factsheet/lifeskills-training-lst


96. McCabe SE, Cranford JA. Motivational subtypes of nonmedical use of prescription medications: 
Results from a national study. J Adolesc Health. 2012;51(5):445–52. [PubMed: 23084165] 

97. Harbaugh CM, Nalliah RP, Hu HM, Englesbe MJ, Waljee JF, Brummett CM. Persistent opioid use 
after wisdom tooth extraction. JAMA. 2018;320(5):504–6. [PubMed: 30088000] 

98. Volkow ND, Jones EB, Einstein EB, Wargo EM. Prevention and Treatment of Opioid Misuse and 
Addiction: A Review. JAMA psychiatry. 2019;76(2):208–16. [PubMed: 30516809] 

99. Cunningham RM, Chermack ST, Ehrlich PF, Carter PM, Booth BM, Blow FC, et al. Alcohol 
Interventions Among Underage Drinkers in the ED: A Randomized Controlled Trial. Pediatrics. 
2015;136(4):e783–93. [PubMed: 26347440] 

100. Walton MA, Resko S, Barry KL, Chermack ST, Zucker RA, Zimmerman MA, 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):786–97. [PubMed: 24372937] 

101. Bohnert ASB, Bonar EE, Cunningham RM, Greenwald MK, Thomas L, Chermack ST, Blow FC, 
& Walton MA. A pilot randomized clinical trial of a brief intervention to reduce overdose risk 
behaviors among emergency department patients at risk for prescription opioid overdose. Drug 
Alcohol Depend. 2016;163:40–7. [PubMed: 27062245] 

102. Gelberg L, Andersen RM, Afifi AA, Leake BD, Arangua L, Vahidi M, et al. Project QUIT (Quit 
Using Drugs Intervention Trial): a randomized controlled trial of a primary care- based multi- 
component brief intervention to reduce risky drug use. Addiction. 2015;110(11):1777–90. 
[PubMed: 26471159] 

103. Bohnert ASB, Ilgen MA. Understanding links between opioid use, overdose and suicide N Engl J 
Med. 2019;380(1):71–9. [PubMed: 30601750] 

104. Miller WR, Rollnick S. Motivational Interviewing: Helping people change. 3rd ed. New York: 
Guilford Press; 2013.

105. Waldron HB, Kaminer Y. On the learning curve: the emerging evidence supporting cognitive-
behavioral therapies for adolescent substance abuse. Addiction. 2004;99:93–105.

106. Tricco AC, Lillie E, Zarin W, O’Brien K, Colquhoun H, Kastner M, et al. A scoping review on the 
conduct and reporting of scoping reviews. J BMC medical research methodology. 2016;16(1):15.

107. Faryar KA, Freeman CL, Persaud AK, Furmanek SP, Guinn BE, Mattingly WA, et al. The Effects 
of Kentucky’s Comprehensive Opioid Legislation on Patients Presenting with Prescription 
Opioid or Heroin Abuse to One Urban Emergency Department. The Journal of Emergency 
Medicine. 2017;53(6):805–14. [PubMed: 29102093] 

108. Collins LM, Kugler KC. Optimization of behavioral, biobehavioral, and biomedical interventions. 
Cham: Springer International Publishing doi. 2018;10(1007):978–3.

109. Curran GM, Bauer MS, Mittman B, Pyne JM, Stetler C. Effectiveness-implementation Hybrid 
Designs: Combining Elements of Clinical Effectiveness and Implementation Research to 
Enhance Public Health Impact. Med Care. 2012;50(3):217–26. [PubMed: 22310560] 

110. Gaither JR, Shabanova V, Leventhal JM. US national trends in pediatric deaths from prescription 
and illicit opioids, 1999-2016. JAMA network open. 2018;1(8):e186558–e. [PubMed: 30646334] 

111. Baum F, MacDougall C, Smith D. Participatory action research. J Epidemiol Community Health. 
2006;60(10):854–7. [PubMed: 16973531] 

112. Walton MA, Chermack ST, Blow FC, Ehrlich PF, Barry KL, Booth BM, et al. Components of 
brief alcohol interventions for youth in the emergency department. Subst Abus. 2015;36(3):339–
49. [PubMed: 25222484] 

Bonar et al. Page 17

Prev Med. Author manuscript; available in PMC 2021 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Highlights

• Most identified studies examined epidemiology of youth prescription opioid 

misuse.

• Few studies explore opioid misuse trajectories or prevention program efficacy.

• Future youth prevention research in these two areas is urgently needed.
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Figure 1: 
Adolescent and Emerging Adult Prescription Opioid Misuse Article Identification
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