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The United States is in the midst of an unprecedented
crisis of prescription and illicit opioid misuse, use disorder, and overdose. In 2018, nearly 47,000 Americans
died from an overdose involving opioids [174]. In 2018,
10.3 million people aged 12 years and older reported
misusing prescription opioids or using heroin, and 2
million met the diagnostic criteria for having an opioid use disorder in the past year—lower than 2015
through 2017 [150].
Although the crisis has aﬀected large swaths of the
U.S. population, it has aﬀected certain segments of
the population with an extra level of intensity—justice-involved populations, rural populations, veterans,
adolescents and young adults, and persons who inject
drugs. Other than for persons who inject drugs, little
research to date has been dedicated toward understanding the specific needs of these special populations, including building the evidence base for targeted
approaches and solutions. Research has clearly shown
that solutions for the opioid overdose epidemic are
not one size fits all, and special attention should be
paid to these populations that may be suﬀering unduly. For each identified population, this manuscript
reviews why it is an important area of focus, current
barriers encountered in accessing care, promising ap-
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proaches in supporting this population, and high-impact research and action priorities.

Justice-Involved Populations
The Importance of Justice-Involved Populations
Economic decline, incarceration, and drug-related
mortality are tightly connected at a population level
[124]. More than ten million people pass through the
justice system each year and over two million people
are confined in U.S. jails or prisons daily [90]. Among
those who encounter the justice system, rates of opioid use are significantly higher than in the general population [175]. This linkage is not surprising: possession
and use of many drugs are illegal and people who experience substance use disorder may commit crimes
in order to acquire their desired addictive substance.
Justice involvement may include a range of experiences, including detention in local jails, state prisons,
or federal prisons, as well as monitoring while in the
community as part of community corrections (i.e., probation and parole). From 2007 through 2009, more
than a quarter of those who were detained in state
prisons or jails reported a history of opioid use [23].
In the intervening years, rates of opioid use and over-
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dose have risen sharply [150], suggesting that the current rates of illicit opioid use and opioid use disorder
(OUD) among individuals involved in the justice system
are likely significantly higher in 2020. Another recent
analysis also demonstrated that as the intensity of opioid use increases, the likelihood of justice involvement
increases [175]. Further, a recent review of fatality records found that individuals with adjudicated arrest
records experienced fatal overdoses at a significantly
elevated rate relative to state residents without arrest
records [58].
Given the high prevalence of substance use in justiceinvolved populations, including opioid use and OUD,
jails and prisons represent one of the largest providers of treatment for substance use disorders (SUDs) in
the United States and a location where evidence-based
interventions and solutions could make the biggest impact.
Barriers to Treatment for Justice-Involved
Populations
Prisons and jails present diﬀerent challenges in ensuring provision of care to those in detention. In particular, most jail stays are relatively short compared to the
many years individuals typically spend in prison. The
average jail stay in 2016 was 25 days [180], which poses challenges for screening and initiating treatment,
as well as a risk of disruption of ongoing treatment.
It is therefore important that as individuals are being
processed toward a jail stay, substance use treatment
needs are identified and appropriate care is provided,
including continuity of any treatment that an individual
may have been receiving prior to their arrest. Timing of release from jail can also be unpredictable for
short stays, particularly for people being held prior to
a conviction (i.e., “pre-trial detainees”), leading to further challenges in ensuring continuity of care. Jails are
typically managed at a county level, which can result
in significant resource challenges due to a lack of federal funding. Nonetheless, many jails across the United
States are embracing these challenges and developing
new models for providing medications for opioid use
disorder (MOUD) in this dynamic environment. In the
coming years, new data should be available to provide
insight into how eﬀective these models are.
For longer stays in both jails and prisons, concerns
about costs of treatment, logistics of providing care
(e.g., suﬃcient staﬀ with buprenorphine waivers or
regulatory barriers to establishing a jail-based methadone opioid treatment program), and long-standing
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negative and stigmatizing attitudes toward addiction
in general and opioid agonist treatments (methadone
and buprenorphine) in particular present critical challenges to providing treatment for OUD within the justice system [59].
Continuity of care is essential as people exit the
jail and return to their community. This transition is
a critical period of vulnerability for people with OUD.
Overdose-related mortality risk is very high (130-fold
increased risk during the first weeks of re-entry) as individuals exit the jail and return home [14]. Ensuring
continuity of care during re-entry requires relationships between justice systems and community-based
providers, including managing cross-agency information sharing. It is also critical to address the logistics
of helping individuals navigate what can be a chaotic
time, as life chaos is predictive of poor general health
outcomes in justice-involved populations [155]. In addition to trying to connect to treatment and rebuild
relationships, individuals returning to their community
must secure housing and jobs, and comply with other
probation and/or parole requirements. Further, the
needs of individuals with OUD tend to be quite complex; mental and physical health comorbidities, including human immunodeficiency virus (HIV) and hepatitis
C virus (HCV), are common in this population [112].
In addition, electronic records in prisons and jails are
relatively rare, and thus it can be diﬃcult to acquire
records of treatment received during periods of incarceration.
Justice-involved individuals may experience numerous obstacles when trying to access treatment
in their communities, including lack of insurance or
limited community capacity to provide MOUD. These
challenges may be exacerbated by the stigma of both
their addiction and their involvement in the justice
system. Justice-involved individuals are less likely to
have health insurance coverage, though recent data
suggest that the expansion of eligibility under the Affordable Care Act has reduced these disparities [93].
Even in outpatient treatment for OUD, justice-referred
individuals are only one tenth as likely as their non-justice-involved peers to receive agonist MOUD [96]. Even
when MOUD is oﬀered, whether in jails and prisons or
in communities, it is rare that patients are oﬀered all
three FDA-approved options (naltrexone, methadone,
buprenorphine); less than 3% of community-based
treatment centers have the capacity to oﬀer all three
medications [83]. Further, it is typical to experience
significant delays when trying to set up appointments

Published October 26, 2020

The American Opioid Epidemic in Special Populations: Five Examples

with community-based providers, and these delays in
treatment can lead to a return to use of opioids.
Promising Approaches
Ensuring access to MOUD for justice-involved populations is important both when people are incarcerated as well as when they have returned to their
communities. A smooth connection to communitybased services as individuals are being discharged
from incarceration can dramatically reduce the risk
of opioid-related mortality upon community re-entry
[68]. Most jails have been historically reluctant to offer MOUD, though there have been some exceptions,
including Rikers Island [104] and jails in Connecticut,
New Mexico, and Rhode Island. Often, however, these
programs have been characterized by oﬀering only a
single medication, rather than all three FDA-approved
forms of MOUD. This has slowly begun to change, with
positive results. For example, in 2017, Rhode Island implemented a policy of allowing all detainees in the state
with OUD access to MOUD and saw a 65% reduction in
overdose deaths of justice-involved populations, which
drove a 12% reduction overall in statewide overdose
deaths [68].
An important aspect of the Rhode Island model is
that it oﬀered all three FDA-approved medications
to patients, allowing them to choose the medication
best suited to their needs. When oﬀered this choice,
almost none selected naltrexone. It is interesting that
so few patients selected naltrexone when given the opportunity to select their preferred treatment. Many jail
administrators prefer naltrexone and may oﬀer this
as the only MOUD [59]. This preference is due in part
to a view that naltrexone is an “opioid-free” treatment
option, as it is an opioid antagonist treatment, as opposed to opioid agonists like buprenorphine (partial)
and methadone (full). There are also pragmatic reasons for this preference among jail administrators: unlike buprenorphine and methadone, naltrexone does
not require special training or approvals for medical
staﬀ to deliver and is perceived as low-risk for diversion in secure settings. Even so, these considerations
must be weighed against the fact that naltrexone does
not have as robust of an evidence base as methadone
and buprenorphine in justice settings [105]. Naltrexone has been shown to have a benefit for those who
can be successfully inducted [99,105], but many people
are not successfully inducted, and successful induction
can be particularly challenging in jail settings, where
stays are very brief.
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Other promising approaches focus on re-directing
people with an SUD away from the justice system, and
in particular reducing the number of people incarcerated for drug-related oﬀenses and connecting them
instead to treatment. This process may not only save
lives, but also result in significant cost savings [97].
This re-direction has begun to happen through policy
changes at both state and local levels. Police-led programs such as Law Enforcement Assisted Diversion
(LEAD) and the Police Assisted Addiction and Recovery
Initiative (PAARI), which assist in directing individuals
with SUD to treatment rather than into the justice system, have emerged and grown rapidly in recent years
[66].
Innovative practices in drug courts also show promise. Like jails, many courts have been historically opposed to MOUD treatment, but this is changing. The
National Association for Drug Court Professionals released guidance in 2019 encouraging drug courts to
oﬀer all three forms of MOUD [121]. In New York, an
innovative Opioid Intervention Court model focused
on developing best practices for people with OUD has
demonstrated promising results by embracing MOUD
[171]. The utilization and prescription of MOUD in justice settings not only reduce mortality but are also potentially very cost eﬀective.
Another promising tool for reducing overdose mortality is providing overdose education and distributing
naloxone in justice settings. Community re-entry is a
period of heightened risk for overdose and providing
naloxone may significantly reduce risk during this time
[22].
Research and Action Priorities for Justice-Involved
Populations
To improve care for justice-involved people, it is important to develop processes to systematically identify
treatment needs and connections to care prior to incarceration, while incarcerated, and upon return to the
community.
Drug courts divert people with OUD to treatment.
On average, drug courts reduced participants’ drugrelated recidivism from 50% to roughly 37% up to
three years post-court [114], although success often
depends on characteristics of the patient’s case, staﬀ
quality [140], and availability of nearby MOUD providers [109]. Of note, 55% of drug courts in 2010 were located in rural areas [109]. Although drug courts are a
promising approach to ensure that those with OUD receive treatment instead of detention, there are still sig-
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nificant barriers to integrating MOUD into drug courts,
and these barriers must be addressed for drug courts
to reach their full potential. Research focused on standardizing quality of treatment and ensuring standardized support infrastructure through drug courts could
significantly advance the eﬀectiveness of this intervention.
It has not been standard practice to oﬀer MOUD in
jails and prisons, but several court rulings in 2019 suggest that this may rapidly change. Rhode Island oﬀers
a powerful example of the potential of this approach,
though the state has a relatively uncommon structure
in that its jail and prison systems are unified. However,
other states are following Rhode Island’s lead. In 2019,
Massachusetts launched an eﬀort in seven counties
to oﬀer all three FDA-approved MOUD for use in jails.
The initiative, which includes treatment initiation and
continuation during incarceration, and continuation of
treatment upon return to the community, represents
an important partnership between justice-involved
stakeholders and community-based providers. This
eﬀort is being studied through a partnership with researchers, as part of the Justice Community Opioid
Innovation Network (JCOIN). The National Institute on
Drug Abuse (NIDA) has committed $145 million over
five years to support this study and others like it, in
an eﬀort to evaluate the eﬀectiveness of novel approaches to partnering justice and community-based
stakeholders to address opioid use in justice-involved
populations.
To address the challenges of continuity of treatment,
it is critical that services and needs are coordinated as
the individual exits the jail and returns to their community. One option is low-threshold approaches to treatment, including models that bring care to individuals
via mobile vans, peer recovery support, and immediate access to MOUD [95]. Another promising approach
is data-driven collaborations between justice systems
and community-based health care providers that could
provide a powerful tool for reducing gaps in care. It is
critical to ensure continuity of care and engagement in
care in the community, as both have been associated
with reductions in criminal activity. Suspending Medicaid coverage, rather than terminating it, helps facilitate
continuity of care after release [79]. Some states are
further experimenting with Medicaid Managed Care
organizations to facilitate continuity of treatment after
release [165].
The risk of relapse upon community re-entry could
be significantly reduced if people with OUD were of-
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fered MOUD during incarceration. Risks could be further reduced if MOUD and naloxone were provided
upon release, along with a ‘warm handoﬀ’ to a treatment facility and social services. This continuous care
approach is an important tool for addressing the public health and public safety risks that emerge during
transitions between justice-involved and community
settings.
Attending to OUD in justice-involved populations requires attending not just to their substance use problems, but to the full spectrum of their needs, including
comorbid physical and mental health needs. Thus, effectively addressing substance use within justice-involved populations requires a multi-level (or multi-system) approach, engaging multiple organizations within
a community (e.g., jails, substance abuse treatment,
behavioral health providers, and general medical care).
Even within a jail, multiple vendors may provide services and require significant eﬀort to coordinate, so often
individuals who are incarcerated receive fragmented
care throughout their stay. The Transitions Clinic model, which focuses on providing health care in primary
care settings for people returning to communities, is
a promising model for truly integrated care [166]. In
short, partnerships between community-based health
and justice systems are essential to eﬀectively improving outcomes for this population, which drives many of
the societal costs of the opioid epidemic.
Examples of specific research and action priorities
could include:
1. Initiating and continuing medications for opioid use disorder while individuals are detained
or incarcerated, including through the use of
telemedicine, and ensuring that medication for
opioid use disorder is not interrupted when the
individual returns to the community.
2. Supporting the prescription of buprenorphine
and methadone (agonist therapies) over naltrexone (antagonist therapy), absent well-designed
comparative eﬀectiveness trials that provide
evidence of equivalent or better outcomes with
naltrexone, and improving education eﬀorts on
these therapies to reduce stigma.
3. Pursuing regulatory adjustments that would allow for suspension, rather than termination, of
Medicaid when an individual enters a jail or prison, and supporting pilot projects to work with
Medicaid Managed Care organizations to facilitate continuity of treatment.
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Addressing logistical barriers to providing care
by, for example, ensuring appropriate numbers
of staﬀ with buprenorphine waivers to care for
the entire incarcerated population, and addressing regulatory barriers that stand in the way of
establishing jail-based methadone treatment
programs so that individuals do not need to
leave the jail to receive medications for opioid
use disorder.
Expanding drug court models to require both
provision of medications for opioid use disorder
and additional social services, and focusing research on establishing standards for consistency and quality between drug courts.
Partnering with community organizations to
provide employment opportunities for those
transitioning out of incarceration and on medications for opioid use disorder, as stable employment has been shown to lead to better overall outcomes.
Providing naloxone and naloxone education
when an individual is released from incarceration to prevent against accidental death due to
overdose.
Pursuing legal and regulatory changes that
would reduce total and overall incarceration duration for people with opioid use disorder who
have not been charged with violent or other serious oﬀenses.
Ensuring that individuals who receive treatment
for addiction in justice-involved settings also receive care and support for other needs, including health care and mental health needs.

Rural Populations
The Importance of Rural Populations
For the 18% of Americans living in rural communities1,
the national opioid epidemic exemplifies the “nonmetropolitan mortality penalty” [46], or the broad and
growing phenomenon of higher death rates among rural versus urban populations [65]. The authors of this
manuscript use the terms “rural” and “nonmetropolitan” interchangeably, in line with the Federal Oﬃce of
Rural Health Policy (FORHP) in the Health Resources
and Services Administration. FORHP designates areas
as rural using components of both the U.S. Census Bureau definition of “rural” and the Oﬃce of Management
1 For the purposes of this manuscript, “rural communities” are those where all population, housing, and
territory is not within an urban area.
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and Budget definition of “nonmetropolitan.” When citing research, the authors of this manuscript use the
term employed in the source material.
Drug overdose deaths grew 325% in nonmetropolitan areas, compared to 198% in metropolitan areas,
between 1999 and 2015, leading to deaths per 100,000
of 17.0 in rural and 16.2 in urban areas [103]. Despite a
decline in opioid prescribing dating back to 2015, rural
opioid prescribing rates continue to be higher than urban counterparts at both the individual and community
levels [54]. Patients in the most geographically isolated
rural counties were 87% more likely than counterparts
in large metropolitan counties to receive an opioid prescription between 2014 and 2017 [64]. In 2017, 14 of
the 15 counties with the highest opioid prescribing rate
were rural [31,64]. More opioid prescriptions in rural
areas ultimately contributed to more prescription opioid-involved deaths than in urban areas [36].
Opioid-involved deaths do not aﬀect all rural communities equally. Counties facing greater economic
distress have higher drug overdose mortality rates
than more stable areas [115], contributing to increased
deaths among rural [143] working-class whites. Recent
research also suggests that the “nonmetropolitan mortality penalty” exacts a greater toll among high-poverty
rural communities [47]. This may help explain the clustering of rural opioid-involved deaths from 2012–2016
in states (e.g., New Mexico, Utah) and regions (e.g., central Appalachia) [135] with more rural poverty. However, the pattern does not hold in rural New England,
where fewer individuals live in poverty but more per
capita die from opioids than in other regions, or the
rural South, where more individuals live in poverty but
fewer die as a result of opioid misuse [135].
Barriers to Treatment for Rural Populations
Rural populations face numerous barriers to treatment, including a lack of appropriate providers and
opioid treatment programs (OTPs) and complications
due to relatively smaller social networks and greater
transportation distances to treatment. Compared to
their urban counterparts, rural residents often travel
longer distances to health care, including more than
20 miles to specialized treatment for OUD in Kentucky
[25]. Compounded by transportation barriers, geographic distance can jeopardize rural patients’ ability
to adhere to the requirements of MOUD [135].
In 2017, 56% of rural counties lacked a physician
with a Drug Addiction Treatment Act (DATA) 2000
waiver (commonly known as the Drug Enforcement
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Administration [DEA] X waiver), which allows them to
prescribe MOUD, compared to 23% of urban counties
[6]. The recent inclusion of certain non-physician practitioners (NPPs) as waivered providers [161] expanded
treatment availability in 43 rural counties [6]. However,
28 states prohibit certain NPPs from prescribing buprenorphine without a waivered supervising physician
[117], which does not remove the barrier that allowing
NPPs to prescribe buprenorphine was intended to reduce. In 2017, 47% of rural counties had no waivered
provider of any kind [6]. The significant lack of physicians able to prescribe MOUD to those with OUD is a
clear barrier to the ability of rural communities to access treatment for OUD.
Further, in 2011, 88.6% of nonmetropolitan counties
had a shortage of federally certified OTPs compared
to a shortage in 68.6% of metropolitan counties [55].
Residents of rural counties in five states had to drive
40 minutes longer than their urban peers to reach an
OTP in 2017 [88]. Only 10% of OTPs were located in
rural areas as of February 2019 [148]. The availability of
fewer treatment providers in rural communities likely
contributes to worse consequences for opioid misuse
than in urban communities [103]. To address this, recently proposed regulations from the DEA would ease
registration requirements for OTPs that dispense
methadone in remote locations [56]. Satellite OTPs
located in rural communities or MOUD delivered via
mobile vans sponsored by urban OTPs could improve
treatment availability in rural and other underserved
communities.
Social networks tend to be much closer-knit in rural
than in urban communities, and these relationships
facilitate faster and broader diversion of prescription
opioids for misuse [91,129]. More intimate community
relationships are also associated with higher opioid
prescribing rates among rural providers [41]. Lack of
anonymity and higher chances of personal recognition
likely contribute to the stigma that may also hinder rural patients, particularly pregnant women, from seeking treatment, especially in highly visible, traditional
delivery settings for behavioral health care [78,132].
Promising Approaches
When naloxone is more readily available and those
who have it know how to use it, overdose mortality
can decrease significantly. Access to naloxone led to
26,463 reported overdose reversals in June 2014, an
increase of more than 160% from 2010 [172]. Various
individuals and organizations have eﬀectively distrib-
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uted naloxone in rural communities, including community-based programs, pharmacies, first responders,
bystanders, and harm reduction programs such as syringe service programs (SSPs) [53,118,170]. Sometimes
called “needle exchange” or “syringe exchange,” SSPs
provide access to clean and sterile equipment for the
preparation and use of drugs in order to lower the frequency of syringe sharing and reuse and the transmission of infectious disease via risky injection practices.
SSPs also seek to reduce instances of drug overdose
through overdose education, naloxone distribution,
and information sharing on overdose prevention strategies. Comprehensive SSPs provide additional social
and medical services, such as vaccinations, referral to
treatment, and health education. In 2013, only 20% of
SSPs were located in rural areas [53]. Expanding comprehensive SSPs to more rural communities can prevent opioid-involved overdose deaths and may also
help reduce related infections, primarily HIV and HCV,
among people who inject drugs [26].
Emerging evidence suggests that telehealth may
help rural communities overcome limited geographic
access to OUD treatment, particularly in accessing buprenorphine [102]. Following the requirements of the
Ryan Haight Act of 2008, distant-site waivered providers assess patients and prescribe buprenorphine via
technology, often through a pharmacy that delivers
the medication to the patient and manages refills with
the prescriber electronically or by phone. Telehealth
technologies also allow waivered prescribers to monitor treatment adherence and behavioral health providers to furnish individual or group counseling and other
behavioral therapies [28]. Providers have delivered effective buprenorphine treatment to rural patients via
telehealth with similar or better outcomes in opioid
abstinence and treatment retention compared to inperson care [57,181].
The hub-and-spoke model is an approach to furnishing MOUD that directs rural patients through a network of specialized, often urban, OTPs (“hubs”) providing daily support for patients with complex addictions
and local waivered providers (“spokes”) oﬀering ongoing OUD treatment in community-based oﬃce settings
[38,75]. In Vermont, the model increased the number
of waivered physicians by 64% and patients served per
waivered provider by 50% between 2012 and 2016 [24].
Eighty patients receiving MOUD through the model in
2017 reported 89% fewer emergency visits and zero
overdoses over 30 months, on average [134]. The
model also connects rural providers to vital practice
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supports delivered in person or via technology (e.g.,
Project ECHO) [38,94].
Where patients with OUD rely on primary care physicians for access to MOUD, integrated behavioral health
and primary care can provide coordinated, multidisciplinary services to more patients [98]. For example,
when Health Resources and Services Administration-funded health centers integrated primary care, mental
health, and OUD services, the number of rural patients
who received MOUD at health centers nationwide increased 67% between 2016 and 2017. However, significant challenges related to reimbursement threaten
integrated primary care treatment for OUD. For example, despite reimbursing federally certified rural
health clinics (RHCs) for integrated care management
for patients with behavioral health conditions, including SUD [34], the Centers for Medicare & Medicaid Services (CMS) does not consider furnishing MOUD to be
a “primary care service” for primary care practitioners
at RHCs. CMS requires RHCs to be “primarily engaged”
in primary care services [35], defined as at least 51%
of the total operating schedule, in order to receive enhanced, cost-based reimbursement for Medicare and
Medicaid services. In this context, expanding delivery
of MOUD could put some of the 4,500 RHCs at risk of
losing their certification and the enhanced reimbursement meant to ensure financial stability and access to
care in rural communities.
Clinical guidelines recommend MOUD for pregnant
women who use opioids to avoid premature labor, fetal distress, miscarriage, and other adverse events for
mother and baby that may result from withdrawal or
abrupt abstinence from opioids, including neonatal
abstinence syndrome (NAS) [151]. One way to improve
outcomes for this patient population is deliver integrated prenatal care as early as possible during pregnancy and MOUD to reduce opioid cravings and withdrawal symptoms [151]. Coordinated prenatal care
and MOUD helps to eﬀectively and safely manage opioid dependence for rural opioid-dependent pregnant
women while resulting in less severe NAS [87]. Coordinated services in rural Vermont from 2000 to 2006
reduced gestational age at MOUD treatment initiation
from 22 to 4 weeks and led to 42% fewer newborns
requiring treatment for NAS [111].
Research and Action Priorities for Rural Populations
Reducing the demand for opioids could reduce OUD,
particularly among rural adolescents who are at higher
risk for nonmedical prescription opioid misuse than
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their urban peers [116,128]. Although there are no evidence-based models of care for treating adolescents
with OUD [38], rural youth may benefit from brief universal prevention eﬀorts (e.g., Strengthening Families,
Life Skills® Training), which address rural-relevant risk
and protective factors [116] and reduce initiation of
prescription opioid misuse.
Additional treatment capacity for OUD in rural communities could start with encouraging existing waivered providers to prescribe to more patients [144].
Waivered physicians in Vermont treated only 10% of
the maximum possible patient load in 2014 [141]. Recent legislation allows certain newly waivered physicians to treat 100 patients rather than 30 [161]. Previous evidence suggests the higher patient limit for more
rural waivered physicians could increase dispensed
buprenorphine per capita by 11 times [144]. Consultation, training, mentoring, and other institutional and
practice supports to address rural physicians’ concerns
about prescribing MOUD are one way to increase rural
providers’ patient load [6,38].
Physicians often request increased reimbursement
and other financial incentives as another way to increase MOUD prescriptions. Recent reports indicate
that health networks and insurance companies are
piloting value-based payment and incentives for delivery of MOUD [75]. Previous research has documented
improvements in care and reductions in cost for valuebased payments in behavioral health care [146].
Chronic pain also more often aﬄicts rural residents
than their urban peers [52]. Opioids will likely continue
to be prescribed in large amounts in rural settings until
there are accessible and aﬀordable alternative treatment options for chronic pain in rural communities
[70,128]. These treatment alternatives could include
psychological and other non-pharmacologic interventions, though access to alternative pain management
therapies remains limited, particularly in rural communities [142,156]. Until non-opioid approaches to pain
management are more prevalent in rural areas, multicomponent adherence to prescribing guidelines and
robust prescription drug monitoring programs may
minimize adverse eﬀects [130,176].
The national epidemic of opioid-involved overdose
deaths has evolved over time in three waves, with
deaths primarily attributed first to prescription opioids, then heroin, and, most recently, synthetic opioids [29]. A similar pattern holds in rural areas, where
communities could benefit from addressing SUD more
broadly. Rural deaths involving prescription opioids
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declined from 2016 to 2017 [138] as prescription opioids became less available. Instead, rural residents
turned to heroin [45] and fentanyl [39], but also nonopioid substances, particularly psychostimulants. For
example, methamphetamine contributed substantially
to nonmetropolitan drug overdose deaths from 2015
to 2016 [103], and in 2017 contributed to more deaths
in rural (4.0 per 100,000) than urban (3.1 per 100,000)
areas [74].
The national response to the opioid epidemic may
require new flexibilities to address underlying substance use challenges regardless of the particular substance. This could mean federal policymakers loosening the restrictions on current opioid-specific funding
to address SUD more broadly or appropriating new
dollars with more inclusive authorities to address other substances. Congress did just this in recent funding
for the Rural Communities Opioid Response Program
administered by the Health Resources and Services Administration [139]. New flexibilities could also mean a
focus on clinical and community interventions that address SUD more broadly, such as wraparound services,
cognitive-behavioral therapy, contingency management interventions, and community reinforcement approaches [123]. Rural communities would likely need
additional resources and technical assistance to implement these interventions.
Long-term recovery from substance use may depend
on positive changes in the underlying social and economic conditions in many rural communities. Sustainable rural opioid responses could address economic
challenges and associated mental health distress
[115,143] and adverse childhood experiences [37] that
often lie at the root of addiction. This may require national initiatives as well as state and local place-based
interventions featuring comprehensive approaches to
treatment and recovery services that address transportation, housing, job training, and other social determinants.
Examples of specific research and action priorities
could include:
1. Continuing financial and technical assistance
support for rural communities planning to and
currently implementing evidence-based interventions to address the opioid epidemic, including the promising approaches described above:
naloxone distribution, substance use disorder
treatment delivered via telehealth, hub-andspoke models, primary care-behavioral health
integration, implementation of comprehensive
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syringe service programs, and coordinated prenatal care and substance use treatment. Programs such as those supported by the National
Institutes of Health in its Helping to End Addiction Long-term (HEAL) Initiative [122] are examples of significant investments to help local
communities, in rural areas and elsewhere, test
implementation of an integrated set of proven
interventions.
Establishing entry points to treatment in rural service delivery settings less likely to invoke
self and community stigma among rural populations, such as churches, libraries, and other
community-based settings.
Providing incentives for waivered physicians
who work in rural communities to see as many
patients in need of medication for opioid use
disorder that their license allows. For example,
the Blue Care Network in Michigan oﬀers providers a financial incentive for obtaining a DATA
2000 waiver and an additional incentive for each
patient who starts treatment with medication
for opioid use disorder [16].
Providing incentives for providers of non-pharmacologic, non-opioid pain management therapies to operate in rural communities, giving residents an alternative to opioid therapy for pain
management.
Providing incentives for health care professionals experienced in addiction medicine, behavioral health specialists, social workers, and all
health professionals that could contribute to the
care of an individual with opioid use disorder
to operate in rural communities to address the
dearth of providers.
Expanding reimbursement for the use of telemedicine to include waivered physicians and
for providers of non-pharmacologic, non-opioid
pain management therapies to reach and serve
rural communities.

Veterans
The Importance of Veterans
The prevalence of OUD among Veterans Health Administration (VA)-treated veterans is almost seven
times that of the commercially insured [10], making
veterans a population of special interest and in special
need. Veterans are more likely than the general population to have risk factors for OUD and overdose. For
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example, chronic pain is more common and more severe in veterans than in non-veterans, aﬀecting about
half of veterans in VA care [63,119]. Among veterans,
pain is often complicated by high rates of mental illness, including SUDs, which increases the risk of misusing opioids to treat pain, depression, and serious mental illness [125,131]. As opioid prescribing rose in VA
health care, opioid overdoses also increased. Veterans
treated in the VA were almost twice as likely to die by
overdose as the general population [17]. Among service members returning from the conflicts in Iraq and
Afghanistan, there has been concern about misuse of
prescription opioids initiated to treat service-related
injuries [77]. Even among non-deployed active duty
service members, prescription drug misuse almost
tripled from 2005 to 2008 [21]. In those being treated
by the VA between 2003 and 2010, OUD diagnoses increased by 45% [126].
Barriers to Treatment for Veterans
Veterans experience many of the same barriers to
OUD treatment as the general population. For example, stigma is a driver of many barriers to OUD care,
including at the system-level (e.g. lack of insurance
coverage, laws restricting sharing of information about
OUD treatment), provider-level (e.g. lack of motivation
and knowledge about how to treat OUD), and patientlevel (e.g. lack of awareness about eﬀective treatment)
[120,127]. Veterans face geographic challenges in that
major facilities for SUD treatment may not be close to
where they live, so they must travel long distances to
receive treatment. Furthermore, although buprenorphine and injectable naltrexone are on the VA formulary and despite evidence that many patients with OUD
can be managed in primary care, facility policies delineating buprenorphine prescribing for OUD as a special
clinical privilege often restrict qualified providers from
prescribing buprenorphine outside of SUD programs
[179]. Fortunately, those treated in the VA system also
benefit from unique aspects of the VA health system.
SUD treatment is part of the medical benefits of every enrolled veteran and VA SUD treatment programs
must oﬀer OUD medication (at a minimum, either buprenorphine or methadone) and treatment of co-occurring mental conditions [163,164]. Buprenorphine/
naloxone and extended-release injectable naltrexone
are on the VA national formulary for use without any
prior authorizations. In addition, as the nation’s largest
integrated health care system, SUD treatment program
information is shared with other VA clinicians. The size
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of the VA health care system allows for the systematic
development and testing of prevention and treatment
approaches that could be adopted by other health care
systems.
Promising Approaches
In addition to its national policies facilitating OUD
treatment, the VA has implemented multiple strategies to address the opioid epidemic by focusing on
OUD prevention through safer pain management and
on improved access to OUD treatment. Receipt of opioid pain medication by VA-treated veterans peaked at
21.2% in 2012 and declined annually to 16.7% by 2016
[72]. By leveraging electronic health record data, the
VA has developed decision-support tools such as the
Stratification Tool for Opioid Risk Mitigation (STORM)
to assist clinicians in identifying veterans at risk of
opioid-related adverse events, implementing risk-mitigation strategies like urine drug testing and naloxone
prescribing, oﬀering non-opioid pain management options like exercise, and oﬀering medication for OUD
[113].
The Medication Addiction Treatment in VA initiative
provides education to VA providers across the country,
and the Psychotropic Drug Safety initiative provides
informatics tools and leadership consultation to improve the safety and eﬀectiveness of OUD medication.
The Overdose Education and Naloxone Distribution
Program provides overdose education and naloxone
prescriptions to providers, patients, and their families.
According to VA internal medication dispensing data
as of November 2019, VA had dispensed over 200,000
naloxone prescriptions [162].
Academic Detailing (AD) is a scholarly approach to
balanced, evidence-based information that uses direct
one-on-one social marketing techniques to provide a
service-oriented outreach for health care professionals [168]. For example, VA facilities implementing AD
had a 5-fold higher rate of naloxone prescribing than
those without AD [18]. AD has resulted in a dramatic
decrease in opioid prescribing, inappropriate benzodiazepine prescribing, and opioid and benzodiazepine
combination prescribing [19,133].
The VA Quality Enhancement Research Initiative
funds initiatives to increase OUD medication treatment
[160]. For example, the Stepped Care for OUD Trainthe-Trainer (SCOUTT) initiative trained 18 pilot teams
to provide OUD medication for patients in primary
care, mental health, and pain clinics. In its first nine
months, there was a 107% increase in the number of
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patients receiving buprenorphine and a 68% increase
in qualified prescribers in its pilot clinics.
These combined eﬀorts have increased the proportion of veterans treated for OUD from 27% in 2010 to
over 39% in June 2019 [164]. While this compares favorably to access to OUD treatment in the U.S., substantial
variation in treatment rates by facility remains [179].
Research and Action Priorities for Veterans
The VA has made great progress in reducing reliance on
opioids and in promoting safer, better pain care. Further research is needed to determine whether these
eﬀorts have yielded the expected benefits in terms of
longevity, function, quality of life, and prevention of
OUD among veterans enrolled in the VA.
The VA has been promoting evidence-based medication treatment for OUD through policy and implementation science for more than 12 years and has made
tremendous progress in providing OUD medication
in all VA medical centers. However, as in the general
U.S. population, the majority of veterans clinically diagnosed with OUD and being treated within the VA are
not receiving indicated medications [120,179]. Continued collaboration across the VA is needed to sustain
and spread OUD care to all veterans in need in the
clinical settings that they prefer, such as primary care,
pain clinics, and general mental health clinics. VA facilities could benefit from support for modest additional
resources for chronic OUD disease management in
primary care and mental health clinics, and from support for provider and patient education about OUD. To
reach veterans living in rural areas, the VA may benefit
from expanding telehealth programs, community care,
and other initiatives to bring OUD care to veterans in
rural areas.
Sustained support and expansion of SCOUTT would
facilitate chronic disease management of OUD. Development of more eﬀective provider education like
simulation learning and electronic health record tools
would facilitate evidence-based OUD care. Initiation of
OUD treatment in the emergency department and during hospitalization may improve the safety of care transitions and reduce costs associated with OUD.
Examples of specific research and action priorities
could include:
1. Expanding access to and improving processes
for the administration of medication for opioid
use disorder for veterans in primary care settings.
2. Strengthening collaborations between the Department of Defense and the Veterans Health
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3.

4.

Administration to improve opioid use disorder
prevention and treatment for transitioning veterans, particularly those with service-related
painful conditions.
Piloting telehealth programs that can reach veterans in rural areas. The VA has had success with
these sorts of pilot programs and their learnings
could be leveraged to support non-veteran rural
populations.
Advancing interactive and eﬀective provider education tools to improve evidence-based opioid
use disorder care delivery

Adolescents and Young Adults
The Importance of Adolescents and Young Adults
Adolescents and young adults, defined as ages 12–24
for purposes of this manuscript, are at a critical at-risk
stage for substance use and require special attention
when viewed through the lens of the opioid epidemic.
This is due to the developmental tasks of the adolescent and young adult periods, increased vulnerability
to use opioids, and unique challenges that this phase
of development presents to the prevention and treatment of OUD.
Brain development is not complete until early adulthood, around age 25 [61]. Adolescent brains are highly
optimized for learning, in that they create new connections between synapses faster and more eﬃciently
than adults [80]. However, this plasticity makes adolescents more vulnerable to the eﬀects of substance
use and increases the risk of developing substance use
disorders more quickly than older individuals [101]. In
addition to physiologic vulnerability, executive control,
judgment, empathy, and insight skills are still being developed in adolescence [80]. Premature developmental skills in young people can enable emotion-based
decisions about substance use and increase sensitivity to cultural messaging about the perceived safety of
substances such as prescription medications [101]. Adolescents’ increased propensity toward risk-taking behavior, while developmentally appropriate to prepare
young people for adulthood, can also manifest as an
increased proclivity to start opioid use and a reluctance
to seek treatment from traditional providers [173].
Adolescents and young adults are, generally, more
likely to try opioids than older populations, and when
they do initiate use, are more likely to develop an OUD
[182]. The 2017 Youth Risk Behavior Survey indicates
14% of high school students have engaged in opioid
misuse [89]. Rates of OUD increased nearly six-fold
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among the U.S. population under age 25 between 2001
and 2014 [71]. Opioid-related mortality among adolescents aged 15 to 19 increased from 1.6 per 100,000 in
1999 to 3.7 per 100,000 in 2015 [50]. Since 2016, average days supplied of opioid prescriptions written for
adolescents have declined, but opioids diverted from
family members and friends remain a major source for
misuse among adolescents [150]. Adolescents whose
family members have an opioid prescription have a
40% increased chance of developing OUD, compared
to adolescents without a family member with an opioid
prescription [3]. Prescription opioid misuse by adolescents is associated with other substance use, violence
victimization, sexual risk-taking, suicidal thoughts and
behaviors, and poor academic performance, as well
as an increased risk of adverse outcomes such as misuse of opioids and development of OUD in later years
[40,110]. Approximately 74% of individuals between
the ages of 18 to 30 receiving substance use disorder
treatment reported their age of initiation to be 17 or
under [152].
Barriers to Treatment for Adolescents and Young
Adults
Seeking and accessing treatment for SUD, including
OUD, can be challenging in adolescence. Wu, Zhu, and
Swartz [178] found that adolescents especially underutilized treatment for OUD. According to the 2015–
2017 National Survey on Drug Use and Health (NSDUH), only 27% of all individuals between the ages of
12 and 24 with an OUD reported receiving some SUD
treatment in the past 12 months, and only 12% reported perceiving a need for treatment or counseling for
their OUD during the past 12 months. This is consistent
with previous literature findings on perceived need for
treatment to be very low among individuals with an
SUD, while also being an important predictor of SUD
treatment utilization [2]. Among adolescents reporting
a perceived need for SUD treatment but not getting
it, the 2015–2017 NSDUH finds aﬀordability to be the
primary reason for not getting treatment (47%), followed by lack of readiness to stop using (31%), stigma
(27%), lack of treatment access (21%), and treatment
not being a priority (10%). To facilitate perceptions of
treatment need and eventual treatment utilization,
programs and policies could be developed to elevate
public perceptions of the benefits of treatment, especially if they are designed to address adolescents and
young adults [2].
Another barrier to SUD treatment among adolescents and young adults [12] is the perceived ap-
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proachability and confidentiality of family members
and health care providers. Adolescents are particularly
concerned about the potential repercussions of disclosing substance use if they believe that they would
be judged or punished for doing so by their parents
[12]. In addition, adolescents can be reluctant to disclose substance use issues to health care providers
such as their primary care doctor or school counselors for fear that the information might be disclosed to
their parents without their consent [12]. Co-occurring
mental health disorders, which are highly prevalent
among individuals with OUD, can be both an underlying reason for substance use/misuse and a barrier to
seeking treatment. Although national level statistics
on co-occurring mental health disorder and OUD for
adolescents are lacking, the literature suggests that
the rate of co-occurring disorders among adolescents
is likely quite high; as such, comprehensive integrated
treatment programs appear to be the most eﬀective
method of treatment [92]. Furthermore, there is inadequate capacity for both addiction treatment and mental health treatment for this population.
Promising Approaches
There are examples of promising treatment strategies
for adolescents with OUD. Medications approved by
the U.S. Food and Drug Administration (FDA) for adults
with OUD—naltrexone, buprenorphine, and methadone—have not been well studied in adolescents, but
the limited evidence available suggests that they would
be eﬀective in this population, especially when paired
with behavioral therapy, but also if behavioral therapy
is not available [120]. Research has shown that outpatient treatment with naltrexone/buprenorphine is associated with long-term engagement with treatment
programs and high rates of opioid abstinence [108].
Despite the existence of evidence showing eﬃcacy in
adolescents, naltrexone is only approved for individuals 18 and older, buprenorphine is approved for individuals 16 and older, and providing methadone for
those under 18 is restricted under federal regulations.
In 2016, the American Academy of Pediatrics recommended that pediatricians consider oﬀering MOUD
to adolescents and young adults with OUD [44]. However, only 1% of providers with waivers to prescribe
buprenorphine are pediatricians [137]. It is especially
important to integrate behavioral health care with primary care for adolescents. Regular screening for OUD
and related risk factors, including alcohol and cannabis
use at an early age, as part of yearly checkups normalizes questions about substance use and can help re-
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duce stigma, and a pediatrician prescribing MOUD in
their general oﬃce can improve access to treatment
[101].
OUD treatment for adolescents should also include
specific eﬀorts to engage the family and recognize the
role that peers play during this developmental stage
and the importance of relationships and connectedness to adolescent receptivity to treatment [7,173].
Family involvement in treatment can be critical to
the success of an adolescent [7]. Programs for youth
should address the developmentally appropriate tasks
of adolescents, such as the growing drive for independence that can create conflict within the family [101].
Outreach to and engagement of youth may also require diﬀerent strategies, such as going into schools,
community centers, or other places where adolescents
are likely to be rather than relying upon them to come
into an oﬃce for treatment; providing consistent reminders of appointments by phone or text; providing
assistance with transportation; and oﬀering snacks
or other comforts in the treatment location [7]. Social
media has been shown to have some eﬀect on changing knowledge and attitudes among adolescents and
young adults regarding health education, but its effect on behavior change is weak [85]; further research
could seek to determine the eﬀectiveness of social
media messages in decreasing initiation of opioids and
increasing treatment-seeking behavior among adolescents and young adults.
Adolescents and young adults are a population
among which early intervention and prevention eﬀorts
could result in major changes in terms of development
of OUD and its negative impacts. There are a number
of ways in which to intervene early, including:
1. Treating co-occurring mental health disorders
that often present alongside OUD or SUD;
2. Reducing the risk of initiating substance misuse
at an early age through eﬀective and data-driven
prevention approaches;
3. Reducing sources of opioids that adolescents or
young adults could divert to inappropriate use;
4. Addressing the stigma surrounding SUD/OUD
and SUD treatment;
5. Improving appropriate levels of opioid prescribing by health care providers; and
6. Improving financial resources to obtain evidence-based treatment (MOUD) and increasing
the availability of MOUD and providers for adolescents.
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Many of these approaches are addressed in other
sections of this paper, although all approaches will
need to be adapted to fit the specific and individual
needs of the adolescent and young adult population.
Each of these approaches may significantly reduce the
onset of SUD/OUD in adolescents and young adults, as
well as reduce the negative impacts of such. However,
most of these approaches lack a suﬃcient evidence
base and will need additional research into the evidence base and subsequent implementation.
Given the unique challenges posed by adolescence
and young adulthood, treating co-occurring mental
health disorders, reducing the risk of initiating misuse at an early age, reducing sources of diverted opioids, addressing stigma surrounding substance use
disorder, improving opioid prescribing by health care
providers, improving financial resources to obtain evidence-based treatment, and increasing availability of
MOUD and providers for adolescents could make an
important impact in tackling the opioid epidemic. Research by Manuel et al. [106] indicates that a service
system designed for an adolescent and young adult
population would allow the young person to drive
treatment and recovery by being involved in decisionmaking; train providers about the unique needs of the
youth and young adult population; highlight the importance of caring relationships with adults; engage families in treatment with youth and young adults, while
acknowledging the developmental need for autonomy;
utilize peers, particularly those with lived experience as
“transition navigators”; and consider activities such as
future planning and life skills development as part of
the treatment plan.
Moving upstream from treatment to prevention is
also critical. Substance use is “arguably the most important modifiable health risk behavior impacting
adolescents” [101]. Clayton et al. [40] indicate that evidence-based health education programs that promote
adolescent connectedness (i.e., a sense of caring, support, and belonging to family and school), teach coping
and problem-solving skills, and enhance identification,
support, and treatment for youth who are most at risk
are key primary prevention strategies that can lead to
a reduction in substance use among youth. The success rates of these initiatives among this population
are promising.
Research and Action Priorities for Adolescents and
Young Adults
Examples of specific research and action priorities
could include:
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1.

2.

3.

4.

5.

Consistent with recommendations by the American Academy of Pediatrics [4], training pediatric
providers to treat and prevent substance use.
In addition, all pediatric residency programs
should include training in prescribing medication
for opioid use disorder, leading to an increase
in the number of pediatricians with waivers to
prescribe medication for opioid use disorder
for adolescents [4]. These trainings should be
supplemented by research on best practices in
engaging adolescents with treatment, as these
approaches may not be the same as those that
are eﬀective for adults.
Strengthening general behavioral health training (e.g., including identifying and treating anxiety and depression) and training in substance
use disorders and pharmacotherapies for alcohol and opioid use disorders for providers.
Addressing the cost of treatment, including insurance coverage for mental health and substance use disorders, for the adolescent and
young adult population.
Developing adolescent and young adult treatment systems that recognize the unique developmental stage, strengths, and challenges of the
population.
Promoting research on prevention strategies
that incorporate adolescent peers, family members, and schools.

People Who Inject Drugs
The Importance of People Who Inject Drugs
Individuals who inject drugs are at a higher risk for
opioid injection drug use-related infectious diseases,
as evidenced by localized outbreaks of HIV [49], stabilization of HIV diagnoses since 2010 for nonurban and
since 2012 for urban whites who inject drugs after persistent declines over the prior decade [167], and a decade of rising rates of HCV infections [154]. In addition,
studies have documented increasing rates of bacterial
and fungal infections associated with opioid and other
drug injection [136].
Injection drug use is one of the major mechanisms
that transmits blood-borne infectious diseases such
as HIV, viral hepatitis, and skin and soft tissue infections and infectious endocarditis [136]. In the U.S., HCV
infections are primarily transmitted through injection
drug use [33], with a seroprevalence above 50% among
people who inject drugs [8]. In addition, approximately
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6% of people who received an HIV diagnosis in 2016
had their HIV infection attributed to injection drug use
[32]. Contraction of these blood-borne infectious diseases, in each case, can lead to serious negative health
outcomes and death.
Beyond infectious disease-related harms, people
who inject drugs (PWID) are at increased risk for SUD,
drug overdose, and engaging in high-risk sexual behaviors [82]. A recent systematic review estimated that
23% of people who inject drugs in the U.S. had experienced a recent nonfatal overdose and 45% had ever
experienced an overdose [43]. Another systematic
review found that standardized mortality rates were
higher than the general population, with drug overdose being a primary underlying cause of death among
people who inject drugs [107].
In addition to focusing attention on the infectious
disease risks associated with injection drug use, recent
outbreaks of HIV and the continued rise in viral hepatitis have identified populations of people who inject
opioids or other drugs that are not being reached by
culturally informed, evidence-based interventions such
as SSPs, MOUD, and HIV and viral hepatitis prevention
and treatment services that can prevent or reduce injection-related harms [81,100].
Barriers to Treatment for People Who Inject Drugs
People who inject drugs commonly experience barriers to care. These barriers exist due to significant stigma and social and structural challenges that limit seeking, accessing, and receiving needed services, including
substance use, infectious disease, and harm reduction
services [13,81]. A recent study found that 70% of individuals who inject drugs had experienced discrimination because of their injection drug use, and more than
1 in 4 reported that they experienced discrimination
weekly or more frequently, with frequent discrimination being associated with increased risk for overdose,
injection-related illnesses and diseases, mental health
issues, and poor wellbeing [48].
Moreover, people who inject drugs often have lower
educational attainment, are more likely to experience
homelessness, are more likely to be unemployed, are
more likely to be living in poverty, are more likely to be
uninsured, and are more likely to lack access to reliable transportation, all further constraining their ability to access needed treatment services [15,86]. Having health insurance, and, more specifically, the type
of insurance an individual has, are particularly important barriers to treatment. Being uninsured or having
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Medicaid has been associated with a lower likelihood
of receiving MOUD. In one study, individuals that were
uninsured were 47% less likely to receive MOUD and
those with Medicaid were 62% less likely to receive
MOUD [27]. A recent study among 17 SSPs in Washington State found that more than 75% of respondents
expressed being either somewhat or very interested in
getting help for their substance use. However, despite
this high level of interest in treatment and high levels of insurance coverage (84.4%), primarily Medicaid
(83.4% of those with insurance), only 9.4% of respondents had received MOUD in the past year and 11.5%
had received non-medication based treatment in the
past year [62]. These findings underscore the all-toocommon gap that exists between need and interest in
treatment and actually receiving it.
Promising Approaches
Reducing risk for overdose, infectious disease transmission, and other injection-related harms among
people who inject drugs requires a comprehensive approach that focuses on:
1. Increasing access to sterile injection equipment
and education on safe infection practices, infection prevention strategies, appropriate wound
care, and reducing high-risk sexual behaviors;
2. Expanding MOUD treatment and other evidence-based treatment and recovery supports;
3. Increasing HIV testing, counseling, provision of
pre-exposure prophylaxis (PrEP), and improving
linkage to antiretroviral treatment;
4. Scaling up viral hepatitis testing, linkage to direct-acting antiviral (DAA) treatment for HCV,
and vaccination for hepatitis A virus (HAV) and
hepatitis B virus (HBV); and
5. Increasing the provision of overdose prevention
education and naloxone distribution.
SSPs have been shown to reduce injection-related
risk behaviors and to decrease HIV, HCV, and hepatitis B virus (HBV) transmission [147,158,177]. Research
has consistently shown that SSPs are most impactful
when they provide the full complement of risk reduction services, including distribution of sterile syringes/
needles without requiring 1-for-1 exchange and allowing for secondary exchange, distribution of other injection equipment, risk reduction education, infectious
disease testing, counseling and linkages to treatment,
provision of or linkages to substance use treatment,
and overdose education and naloxone distribution
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[11,159]. Despite the evidence demonstrating their effectiveness, SSPs have been limited in number, scale,
and scope in the U.S. due to persistent legal, policy,
political, social, and funding barriers, including longstanding restrictions on the use of federal funds to
support SSPs, in particular the purchase of syringes
and needles [20]. A common argument against SSPs is
that they normalize or increase drug use; studies have
shown, however, that people who engage with SSPs do
not increase their drug use and are significantly more
likely to engage in substance use treatment [60,73].
Implementation of SSPs is particularly needed in rural
areas of the U.S. and in the South and Midwest where
access to these programs is limited and opioid misuse
and related harms are disproportionately high [53,84].
A key strategy to reduce opioid-related morbidity and mortality among people who inject opioids or
other drugs is through the expansion of MOUD. MOUD
reduces opioid use, opioid-related mortality, and the
transmission of infectious diseases [99,120]. Although
significant progress has been made to expand MOUD
[157], the availability of clinicians and facilities that
provide MOUD remains insuﬃcient to meet treatment
need [6,84]. This is especially important in areas with
limited access to MOUD such as in the Southern U.S.
[6,84]. In addition, health system touchpoints, such
as when an individual who injects drugs is being assessed or treated for injection-related infectious consequences (e.g., endocarditis, osteomyelitis), provide
an additional important and often missed opportunity
to screen for and provide MOUD. The implementation of low-barrier buprenorphine treatment, including in SSPs, is a promising approach to engaging with
high-risk populations, such as people who inject drugs,
which have significant barriers to obtaining treatment
through traditional treatment programs [76,169].
The CDC recommends PrEP as one prevention option for adults who inject drugs and are at substantial
risk of HIV acquisition [30]. Despite this recommendation, PrEP remains underutilized among people who
inject drugs. Studies have documented low rates of
awareness about PrEP, but higher rates of interest in
taking PrEP when people are aware [145]. Thus, strategies to increase access to PrEP among people who inject drugs must be done in coordination with eﬀorts
to raise awareness about indications for PrEP. Among
individuals living with HIV, treatment with antiretroviral
therapy decreases HIV viral load and thus decreases
the likelihood of HIV transmission to others [42]. Yet
among people with HIV who also inject drugs, there
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are numerous challenges in linking treatment and optimizing treatment. A higher proportion of HIV-positive
persons who inject drugs have a detectable viral load
compared to those who do not inject drugs (48% versus 35%). In addition, condomless sex, exchange sex,
and high-risk sex are all more common among those
who inject drugs versus those who do not [51]. To
ensure decreased mortality among those who inject
drugs, it is necessary to leverage innovative service
delivery models to strengthen eﬀorts to test for HIV,
provide PrEP to those at substantial risk for acquiring
HIV, facilitate sexual risk reduction practices, link HIVpositive persons to care, and optimize care for those
individuals [153].
Given high rates of viral hepatitis among people who
inject opioids or other drugs, there is a critical need to
expand testing among this population so that individuals are aware of their status and can be linked to care
when viral hepatitis is diagnosed. Direct-acting antivirals (DAAs) represent a major advancement in curative
treatment for HCV, with cure rates reaching greater
than 90% [5]. However, PWID face significant barriers
to receiving DAAs, such as high costs, insurer cost-containment, and clinical utilization strategies that do not
exist for people who do not inject drugs. These barriers
are largely due to concerns about re-infection in the
setting of ongoing substance use [9], despite recent research indicating low rates of re-infection among people who inject opioids or other drugs, especially among
those receiving MOUD [1,67]. In addition to curative
treatment for HCV, vaccinations for HAV and HBV have
long been available, and expanding vaccination among
people who inject drugs can help to further prevent
the acquisition and transmission of these forms of viral
hepatitis. These treatment and preventative interventions should be expanded, especially among hard-toreach populations, such as people who inject drugs.
Finally, the increased overdose risk among people
who inject opioids and the continued proliferation of
highly potent synthetic opioids in the illicit drug supply
highlight the importance of access to overdose prevention education and naloxone among this population.
In recent years, significant progress to expand access
to naloxone has been made due to implementation of
state naloxone access laws such as pharmacy standing
orders, increased community distribution, and eﬀorts
to increase community engagement [69]. However,
in 2018, approximately 560,000 naloxone prescriptions were dispensed from U.S. retail pharmacies [69],
a small fraction of the more than 10 million people
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misusing prescription opioids or using heroin in the
U.S. [149]. A key strategy for reducing overdose death
among people who inject opioids involves expanding
pharmacy-based naloxone distribution, naloxone distribution from SSPs, and other harm reduction and
community-based programs among people using opioids and those potentially exposed to opioids through
mixing of fentanyl other highly potent synthetic opioids into the illicit drug supply.
Research and Action Priorities for People Who
Inject Drugs
Examples of specific research and action priorities
could include:
1. Increasing access to sterile injection equipment
and education on safe injection practices, infection prevention strategies, and appropriate
wound care through the expansion of syringe
service programs, especially in high-burden areas.
2. Expanding access to medications for opioid use
disorder among people who inject drugs, especially buprenorphine and methadone, which
have shown a documented reduction in mortality among people who inject drugs. This could
include scaling up low-barrier models and providing medications for opioid use disorder in
settings frequented by people who inject drugs
such as syringe service programs, emergency
departments, and infectious disease services
within the health system.
3. Increasing HIV and hepatitis testing, counseling,
provision of PrEP, eﬀorts to high-risk sexual behaviors, and improved linkage to antiretroviral
treatment to prevent the transmission of HIV
and hepatitis. This expansion should occur in
general medical settings, harm reduction programs, and substance use disorder treatment
programs.
4. Scaling up viral hepatitis testing, linkage to direct-acting antiviral treatment for hepatitis C
virus, and vaccination for hepatitis A virus and
hepatitis B virus in general medical settings,
harm reduction programs, and substance use
disorder treatment programs.
5. Increasing access to overdose prevention education and naloxone distribution among people
who inject drugs, utilizing multiple avenues for
intervention, including harm reduction programs, syringe service programs, emergency de-
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6.

partments, the criminal justice system, and community pharmacies, among others. In terms of
naloxone distribution, specifically advocate that
people who inject drugs leave these environments with naloxone in hand, rather than a prescription. It has been documented that individuals do not always fill a naloxone prescription, so
having the naloxone in hand will further protect
people who inject drugs.
Expanding research to identify innovative service delivery models that can increase provision of medications for opioid use disorder and
naloxone, increase access to infectious disease
testing and treatment, and increase retention in
treatment among people who inject drugs.

Conclusion
Despite the considerable resources already allocated
to combat the opioid crisis, as well as the progress
made in this eﬀort, this review identifies several areas
in which additional eﬀorts are needed to best care for
populations that have been disproportionately impacted by the opioid crisis.
The most obvious research recommendation and
priority area that cuts across all of the special populations is the need for easier access to and broader
availability of MOUD. Every special population, and by
association all individuals with OUD, would have better
health outcomes if they had consistent and aﬀordable
access to MOUD. Ensuring this access would make a
large and immediate diﬀerence in health outcomes for
each of these special populations.
Associated with provision of MOUD, all the special
populations also note that continuity of care is critical.
Many of these populations experience challenges in
maintaining treatment, whether it be due to incarceration status or location, distance from provider, or other
challenges that may disrupt treatment. Ensuring that
individuals who need treatment stay enrolled is another critical aspect of ensuring the best health outcomes
for these populations. Telehealth options may be important in ensuring continuity, or in the case of rural
populations, initiation of care.
Lack of workforce capacity, belief in treatment solutions, insurance, low motivation and stigma are important barriers to treatment and long-term recovery in
these populations. There are also important gaps in
knowledge, such as the comparative eﬀectiveness of
the three FDA-approved medications for the treatment
of OUD or how to select behavioral therapies to be
used with these medications.
Page 16

At the same time, the review identifies some promising practices such as increased use of systematic
screening for opioid misuse and OUD and use of
more flexible delivery systems (e.g., hub-and-spoke or
stepped-care models and telehealth or integration of
addiction medicine along with behavioral health and
HIV/hepatitis expertise). One area that has received
limited attention to date is prevention, despite the fact
that less than 50% of individuals with OUD seek treatment. The recently-funded NIH HEAL Prevention initiative and the CDC Overdose Data to Action program
may start to address this gap and generate evidencebased interventions that can be implemented in these
and other communities.
As we continue to combat the opioid crisis, there is a
clear need to develop interventions that are evidencebased but can also be flexibly adapted to the needs,
preferences, and resources of each population to ensure that the promise of precision medicine includes
not only molecular-based therapies, but also population-oriented approaches. Caring for those who are
most impacted by the opioid epidemic is our duty, and
therefore developing approaches that will allow us to
care for them in the best and most eﬀective ways is
critical to ensuring better health outcomes for these
populations.
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Box 1 | Research and Action Priorities for Special Populations - Summary
Justice-Involved Populations
1. Initiating and continuing medications for opioid use disorder while individuals are detained
or incarcerated, including through the use of telemedicine, and ensuring that medication
for opioid use disorder is not interrupted when the individual returns to the community.
2. Supporting the prescription of buprenorphine and methadone (agonist therapies) over
naltrexone (antagonist therapy), absent well-designed comparative eﬀectiveness trials
that provide evidence of equivalent or better outcomes with naltrexone, and improving
education eﬀorts on these therapies to reduce stigma.
3. Pursuing regulatory adjustments that would allow for suspension, rather than termination, of Medicaid when an individual enters a jail or prison, and supporting pilot projects
to work with Medicaid Managed Care organizations to facilitate continuity of treatment.
4. Addressing logistical barriers to providing care by, for example, ensuring appropriate
numbers of staﬀ with buprenorphine waivers to care for the entire incarcerated population, and addressing regulatory barriers that stand in the way of establishing jail-based
methadone treatment programs so that individuals do not need to leave the jail to receive
medications for opioid use disorder.
5. Expanding drug court models to require both provision of medications for opioid use disorder and additional social services, and focusing research on establishing standards for
consistency and quality between drug courts.
6. Partnering with community organizations to provide employment opportunities for those
transitioning out of incarceration and on medications for opioid use disorder, as stable
employment has been shown to lead to better overall outcomes.
7. Providing naloxone and naloxone education when an individual is released from incarceration to prevent against accidental death due to overdose.
8. Pursuing legal and regulatory changes that would reduce total and overall incarceration
duration for people with opioid use disorder who have not been charged with violent or
other serious oﬀenses.
9. Ensuring that individuals who receive treatment for addiction in justice-involved settings
also receive care and support for other needs, including health care and mental health
needs.
Rural Populations
1. Continuing financial and technical assistance support for rural communities planning to
and currently implementing evidence-based interventions to address the opioid epidemic,
including the promising approaches described above: naloxone distribution, substance
use disorder treatment delivered via telehealth, hub-and-spoke models, primary care-behavioral health integration, implementation of comprehensive syringe service programs,
and coordinated prenatal care and substance use treatment. Programs such as those
supported by the National Institutes of Health in its Helping to End Addiction Long-term
(HEAL) Initiative [122] are examples of significant investments to help local communities,
in rural areas and elsewhere, test implementation of an integrated set of proven interventions.
2. Establishing entry points to treatment in rural service delivery settings less likely to invoke self and community stigma among rural populations, such as churches, libraries, and
other community-based settings.
3. Providing incentives for waivered physicians who work in rural communities to see as
many patients in need of medication for opioid use disorder that their license allows. For
example, the Blue Care Network in Michigan oﬀers providers a financial incentive for ob-
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taining a DATA 2000 waiver and an additional incentive for each patient who starts treatment with medication for opioid use disorder [16].
4. Providing incentives for providers of non-pharmacologic, non-opioid pain management
therapies to operate in rural communities, giving residents an alternative to opioid therapy for pain management.
5. Providing incentives for health care professionals experienced in addiction medicine, behavioral health specialists, social workers, and all health professionals that could contribute to the care of an individual with opioid use disorder to operate in rural communities to
address the dearth of providers.
6. Expanding reimbursement for the use of telemedicine to include waivered physicians and
for providers of non-pharmacologic, non-opioid pain management therapies to reach and
serve rural communities.
Veterans
1. Expanding access to and improving processes for the administration of medication for
opioid use disorder for veterans in primary care settings.
2. Strengthening collaborations between the Department of Defense and the Veterans
Health Administration to improve opioid use disorder prevention and treatment for transitioning veterans, particularly those with service-related painful conditions.
3. Piloting telehealth programs that can reach veterans in rural areas. The VA has had success with these sorts of pilot programs and their learnings could be leveraged to support
non-veteran rural populations.
4. Advancing interactive and eﬀective provider education tools to improve evidence-based
opioid use disorder care delivery
Adolescents and Young Adults
1. Consistent with recommendations by the American Academy of Pediatrics [4], training
pediatric providers to treat and prevent substance use. In addition, all pediatric residency
programs should include training in prescribing medication for opioid use disorder, leading to an increase in the number of pediatricians with waivers to prescribe medication
for opioid use disorder for adolescents [4]. These trainings should be supplemented by
research on best practices in engaging adolescents with treatment, as these approaches
may not be the same as those that are eﬀective for adults.
2. Strengthening general behavioral health training (e.g., including identifying and treating
anxiety and depression) and training in substance use disorders and pharmacotherapies
for alcohol and opioid use disorders for providers.
3. Addressing the cost of treatment, including insurance coverage for mental health and substance use disorders, for the adolescent and young adult population.
4. Developing adolescent and young adult treatment systems that recognize the unique developmental stage, strengths, and challenges of the population.
5. Promoting research on prevention strategies that incorporate adolescent peers, family
members, and schools.
People Who Inject Drugs
1. Increasing access to sterile injection equipment and education on safe injection practices,
infection prevention strategies, and appropriate wound care through the expansion of
syringe service programs, especially in high-burden areas.
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2. Expanding access to medications for opioid use disorder among people who inject drugs,
especially buprenorphine and methadone, which have shown a documented reduction in
mortality among people who inject drugs. This could include scaling up low-barrier models
and providing medications for opioid use disorder in settings frequented by people who
inject drugs such as syringe service programs, emergency departments, and infectious
disease services within the health system.
3. Increasing HIV and hepatitis testing, counseling, provision of PrEP, eﬀorts to high-risk sexual behaviors, and improved linkage to antiretroviral treatment to prevent the transmission of HIV and hepatitis. This expansion should occur in general medical settings, harm
reduction programs, and substance use disorder treatment programs.
4. Scaling up viral hepatitis testing, linkage to direct-acting antiviral treatment for hepatitis C
virus, and vaccination for hepatitis A virus and hepatitis B virus in general medical settings,
harm reduction programs, and substance use disorder treatment programs.
5. Increasing access to overdose prevention education and naloxone distribution among
people who inject drugs, utilizing multiple avenues for intervention, including harm reduction programs, syringe service programs, emergency departments, the criminal justice
system, and community pharmacies, among others. In terms of naloxone distribution,
specifically advocate that people who inject drugs leave these environments with naloxone in hand, rather than a prescription. It has been documented that individuals do not
always fill a naloxone prescription, so having the naloxone in hand will further protect
people who inject drugs.
6. Expanding research to identify innovative service delivery models that can increase provision of medications for opioid use disorder and naloxone, increase access to infectious
disease testing and treatment, and increase retention in treatment among people who
inject drugs.

5.

6.

7.

8.

American Association for the Study of Liver Diseases and Infectious Diseases Society of America.
2017. HCV guidance: recommendations for testing,
managing, and treating hepatitis C. Available from
https://www.hcvguidleines.org/ (accessed on October 29, 2019).
Andrilla, C. H. A., T. E. Moore, D. G. Patterson, and
E. H. Larson. 2019. Geographic distribution of providers with a DEA waiver to prescribe buprenorphine for the treatment of opioid use disorder: A
5-year update. The Journal of Rural Health 35, 108112. https://doi.org/10.1111/jrh.12307
Bagley, S. M. 2018. Adolescent Substance Use, Addiction and Treatment: A TAG Talk. Adolescent Health:
Think, Act, Grow (TAG). Rockville, MD, Oﬃce of Adolescent Health. Available at: https://youth.gov/feature-article/adolescent-substance-use-addictionand-treatment-tag-talk (accessed June 9, 2020).
Barbosa, C., H. Fraser, T. J. Hoerger, A. Leib, J. R. Havens, A. Young, A. Kral, K. Page, J. Evans, J. Zibbell,
S. Hariri, C. Vellozzi, L. Nerlander, J. W. Ward, and P.
Vickerman. 2019. Cost-eﬀectiveness of scaling up

NAM.edu/Perspectives

HCV prevention and treatment in the United States
for people who inject drugs. Addiction. https://doi.
org/10.1111/add.14731.
9. Barua, S., R. Greenwald, J. Grebely, G. J. Dore, T.
Swan, and L. E. Taylor. 2015. Restrictions for Medicaid reimbursement of sofosbuvir for the treatment
of hepatitis c virus infection in the united States.
Annals of Internal Medicine 163(3):215-223. https://
doi.org/10.7326/M15-0406.
10. Baser, O., L. Xie, J. Mardekian, D. Schaaf, L. Wang,
and A. V. Joshi. 2014. Prevalence of diagnosed opioid abuse and its economic burden in the veterans
health administration. Pain Practice 14(5):437-45.
https://doi.org/10.1111/papr.12097
11. Belani, H., T. Chorba, F. Fletcher, K. Hennessey, K.
Kroeger, A. Lansky, J. Leichliter, D. Lentine, S. Mital,
R. Needle, K. O’Connor, J. Eltmann, E. Pevzner, D.
Purcell, M. Sabin, S. Semaan, U. Sharapov, B. Smith,
T. Vogt, and B. A. Wynn. 2012. Integrated prevention services for HIV infection, viral hepatitis, sexually transmitted diseases, and tuberculosis for
persons who use drugs illicitly: summary guidance

Page 19

DISCUSSION PAPER

12.

13.

14.

15.

16.

17.

18.

19.

Page 20

from CDC and the U.S. Department of Health and
Human Services. MMWR Morbidity and Mortality
Weekly Report 61(5):1-43. Available at: https://www.
cdc.gov/mmwr/preview/mmwrhtml/rr6105a1.htm
(accessed on October 29, 2019).
Berridge, B. J., T. V. McCann, A. Cheetham, and D. I.
Lubman. 2018. Perceived Barriers and Enablers of
Help-Seeking for Substance Use Problems During
Adolescence. Health Promotion Practice 19(1), 86–
93. https://doi.org/10.1177/1524839917691944
Biancarelli, D. L., K. B. Biello, E. Childs, M. Drainoni,
P. Salhaney, A. Edeza, M. J. Mimiaga, R. Saitz, and
A. R. Bazzi. 2019. Strategies used by people who
inject drugs to avoid stigma in healthcare settings.
Drug and Alcohol Dependence 198:80-86. https://
doi.org/10.1016/j.drugalcdep.2019.01.037
Binswanger, I. A., M. F. Stern, R. A. Deyo, P. J. Heagerty, A. Cheadle, J. G. Elmore, and T. D. Koepsell.
2007. Release from Prison — A High Risk of Death
for Former Inmates. New England Journal of Medicine 356(2): p. 157-165. https://doi.org/10.1056/
NEJMsa064115
Black, R. A., K. J. Trudeau, T. A. Cassidy, S. H. Budman, and S. F. Butler. 2013. Associations between
public health indicators and injecting prescription opioids by prescription opioid abusers in
substance abuse treatment. Journal of Opioid
Management 9(1):5-17. https://doi.org/10.5055/
jom.2013.0142.
Blue Cross Blue Shield of Michigan. 2018. New
program aims to increase medication assisted treatment rates for opioid addiction. Available at: https://
www.mibluesperspectives.com/2018/10/04/newprogram-aims-to-increase-medication-assistedtreatment-rates-for-opioid-addiction/
(accessed
June 8, 2020).
Bohnert, A. S., M. A. Ilgen, S. Galea, J. F. McCarthy,
and F. C. Blow. 2011. Accidental poisoning mortality among patients in the Department of Veterans
Aﬀairs Health System. Medical Care 49(4):393-6.
https://doi.org/10.1097/MLR.0b013e318202aa27.
Bounthavong, M., E. B. Devine, M. L. D. Christopher, M. A. Harvey, D. L. Veenstra, and A. Basu.
2019. Implementation evaluation of academic
detailing on naloxone prescribing trends at the
United States Veterans Health Administration.
Health Services Research 54(5):1055-1064. https://
doi.org/10.1111/1475-6773.13194.
Bounthavong, M., M. K. Lau, S. J. Popish, C. L. Kay,
D. L. Wells, J. E. Himstreet, M. A. Harvey, and M. L.
D. Christopher. 2019b. Impact of academic detail-

20.

21.

22.

23.

24.

25.

26.

27.

ing on benzodiazepine use among veterans with
posttraumatic stress disorder. Substance Abuse
14:1-9. https://doi.org/10.1080/08897077.2019.15
73777
Bramson, H., D. C. Des Jarlais, K. Arasteh, A. Nugent, V. Guardino, J. Fellemyer, and D. Hodel.
2015. State laws, syringe exchange, and HIV
among persons who inject drugs in the United
States: history and eﬀectiveness. Journal of Public
Health Policy 36(2):212-30. https://doi.org/10.1057/
jphp.2014.54
Bray, R. M., M. R. Pemberton, M. E. Lane, L. L. Hourani, M. J. Mattiko, and L. A. Babeu. 2010. Substance use and mental health trends among U.S.
military active duty personnel: Key findings from
the 2008 DoD Health Behavior Survey. Military
Medicine 175(6):390–399. https://doi.org/10.7205/
milmed-d-09-00132
Brinkley-Rubinstein, L., D. H. Cloud, C. Davis, N.
Zaller, A. Delany-Brumsey, L. Pope, S. Martino, B.
Bouvier, and J. Rich. 2017. Addressing excess risk
of overdose among recently incarcerated people
in the USA: harm reduction interventions in correctional settings. International Journal of Prisoner
Health 13(1). https://doi.org/10.1108/ijph-08-20160039
Bronson, J., J. Stroop, S. Zimmer, and M. Berzofsky.
2017. Drug use, dependence, and abuse among
state prisoners and jail inmates, 2007–2009. Bureau
of Justice Statistics. Available at: https://www.ncjrs.
gov/app/publications/abstract.aspx?ID=272712
(accessed on October 24, 2019).
Brooklyn, J. R., and S. C. Sigmon. 2017. Vermont
hub-and-spoke model of care for opioid use disorder: Development, implementation, and impact.
Journal of Addiction Medicine 11(4), 286-292. https://
dx.doi.org/10.1097/ADM.0000000000000310
Brown, J. D., A. J. Goodin, and J. C. Talbert. 2018.
Rural and Appalachian disparities in neonatal abstinence syndrome incidence and access to opioid
abuse treatment. The Journal of Rural Health 34(1),
6-13. https://doi.org/10.1111/jrh.12251
Burnett, J. C., D. Broz, M. W. Spiller, C. Wejnert,
and G. Paz-Bailey. 2018. HIV infection and HIVassociated behaviors among persons who inject
drugs – 20 cities, United States, 2015. Morbidity and
Mortality Weekly Report 67(1), 23-28. https://dx.doi.
org/10.15585/mmwr.mm6701a5
Cantone, R. E., B. Garvey, A. O’Neill, J. Fleishman, D.
Cohen, J. Muench, and S. R. Bailey. 2019. Predictors
of Medication-Assisted Treatment Initiation for

Published October 26, 2020

The American Opioid Epidemic in Special Populations: Five Examples

28.

29.

30.

31.

32.

33.

34.

Opioid Use Disorder in an Interdisciplinary Primary
Care Model. Journal of the American Board of Family
Medicine 32(5): 724-731. https://doi.org/10.3122/
jabfm.2019.05.190012
Center for Connected Health Policy (CCHP). 2018.
Opportunities and challenges to utilizing telehealth
technologies in the provision of medication assisted
therapies in the Medi-Cal program. Sacramento, CA:
Public Health Institute Center for Connected Health
Policy. Available at: https://tbhcoe.matrc.org/wpcontent/uploads/2019/12/opportunities-challenges-telehealth-technologies-medication-assistedtherapies-medi-cal-2018.pdf?189db0&189db0
(accessed June 8, 2020).
Centers for Disease Control and Prevention (CDC).
2020. Understanding the epidemic. Atlanta, GA: National Center for Injury Prevention and Control,
Centers for Disease Control and Prevention, U.S.
Department of Health and Human Services. Available at: https://www.cdc.gov/drugoverdose/epidemic/index.html (accessed June 8, 2020).
Centers for Disease Control and Prevention (CDC).
2017a. U.S. Public Health Service. Preexposure Prophylaxis For the Prevention of HIV Infection In The
United States – 2017 Update: A clinical practice guideline. Available at: https://www.cdc.gov/hiv/pdf/
risk/prep/cdc-hiv-prep-guidelines-2017.pdf
(accessed on October 29, 2019)
Centers for Disease Control and Prevention (CDC).
2017b. U.S. county prescribing rates, 2017. Available
at: https://www.cdc.gov/drugoverdose/maps/rxcounty2017.html (accessed on October 28, 2019).
Centers for Disease Control and Prevention (CDC).
2016. Diagnoses of HIV infection in the United States
and dependent areas, 2016. HIV surveillance report,
Vol 28. Atlanta, GA: US Department of Health and
Human Services, CDC; 208. Available at: https://
www.cdc.gov/hiv/pdf/library/reports/surveillance/
cdc-hiv-surveillance-report-2016-vol-28.pdf
(accessed on October 29, 2019).
Centers for Disease Control and Prevention (CDC).
2013. Surveillance for Viral Hepatitis—United States,
2013. Available at: http://www.cdc.gov/hepatitis/
statistics/2013surveillance/index.htm
(accessed
on October 29, 2019).
Centers for Medicare & Medicaid Services (CMS).
2019a. Care management services in rural health
clinics (RHCs) and federally qualified health centers
(FQHCs): Frequently asked questions. Baltimore, MD:
Centers for Medicare & Medicaid Services, U.S. Department of Health and Human Services. Available

NAM.edu/Perspectives

35.

36.

37.

38.

39.

40.

41.

42.

at: https://www.cms.gov/Medicare/Medicare-Feefor-Service-Payment/FQHCPPS/Downloads/FQHCRHC-FAQs.pdf (accessed June 8, 2020).
Centers for Medicare & Medicaid Services (CMS).
2019b. Chapter 13 – Rural health clinic (RHC) and
federally qualified health center (FQHC) services.
In Medicare benefit policy manual. Available at:
https://www.cms.gov/Regulations-and-Guidance/
Guidance/Manuals/Internet-Only-Manuals-IOMsItems/CMS012673 (accessed June 8, 2020).
Cerdá, M., A. Gaidus, K. M. Keyes, W. Ponicki, S.
Martins, S. Galea, and P. Gruenewald. 2016. Prescription opioid poisoning across urban and rural areas: Identifying vulnerable groups and geographic areas. Addiction 112, 103-112. https://doi.
org/10.1111/add.13543
Chanlongbutra, A., G. Singh, and C. Mueller.
2018. Adverse childhood experiences, healthrelated quality of life, and chronic disease risks
in rural areas of the United States. Journal of
Environmental and Public Health. https://doi.
org/10.1155/2018/7151297
Chou, R., P. T. Korthuis, M. Weimer, C. Bougatsos,
I. Blazina, B. Zakher, S. Grusing, B. Devine, and D.
McCarty. 2016. Medication-assisted treatment models of care for opioid use disorder in primary care settings [Technical Briefs, No. 28]. Rockville, MD: Agency
for Healthcare Research and Quality, U.S. Department of Health and Human Services. Available at:
https://eﬀectivehealthcare.ahrq.gov/sites/default/
files/pdf/opioid-use-disorder_technical-brief.pdf
(accessed on October 28, 2019).
Cicero, T. J., M. S. Ellis, and Z. A. Kasper. 2017b.
Increases in self-reported fentanyl use among a
population entering drug treatment: The need for
systematic surveillance of illicitly manufactured
opioids. Drug and Alcohol Dependence 177, 101-103.
https://doi.org/10.1016/j.drugalcdep.2017.04.004
Clayton, H. B., M. K. Bohm, R. Lowry, C. Ashley, and K.
A. Ethier. 2019. Prescription opioid misuse associated with risk behaviors among adolescents. American Journal of Preventive Medicine 57(4): 533-539.
https://doi.org/10.1016/j.amepre.2019.05.017
Click, I. A., J. A. Basden, J. M. Bohannon, H. Anderson, and F. Tudiver. 2018. Opioid prescribing in rural family practices: A qualitative study. Substance
Use & Misuse 53(4), 533-540. https://doi.org/10.108
0/10826084.2017.1342659
Cohen, M. S., Y. Q. Chen, M. McCauley, T. Gamble,
M. C. Hosseinipour, N. Kumarasamy, J. G. Hakim, J. KKumwenda, B. Grinsztejn, J. H. Pilotto, S.

Page 21

DISCUSSION PAPER

43.

44.

45.

46.

47.

48.

49.

Page 22

V. Godbole, S. Mehendale, S. Chariyalertsak, B.
R. Santos, K. H. Mayer, I. F. Hoﬀman, S. H. Eshleman, E. Piwowar-Manning, L. Wang, J. Makhema,
L. A. Mills, G. de Bruyn, I. Sanne, J. Eron, J. Gallant,
D. Havlir, S. Swindells, H. Ribaudo, V. Elharrar, D.
Burns, T. E. Taha, K. Nielsen-Saines, D. Celentano,
M. Essex, T. R. Fleming, and the HPTN 052 Study
Team. 2011. Prevention of HIV-1 infection with
early antiretroviral therapy. New England Journal
of Medicine 365:496-505. https://doi.org/10.1056/
NEJMoa1105243.
Colledge, S., A. Peacock, J. Leung, S. Larney, J. Grebely, M. Hickman, E. Cunningham, A. Trickey, J. Stone,
P. Vickerman, and L. Degenhardt. 2019. The prevalence of non-fatal overdose among people who
inject drugs: A multi-stage systematic review and
meta-analysis. International Journal on Drug Policy.
https://doi.org/10.1016/j.drugpo.2019.07.030
Committee on Substance Use and Prevention.
2016. Medication-assisted treatment of adolescents with opioid use disorders. Pediatrics
138(3):e20161893. Available at: https://pediatrics.
aappublications.org/content/138/3/e20161893
(accessed June 9, 2020).
Compton, W. M., C. M. Jones, and G. T. Baldwin.
2016. Relationship between nonmedical prescription-opioid use and heroin use. The New England
Journal of Medicine 374, 154-163. https://doi.
org/10.1056/NEJMra1508490
Cosby, A. G., T. T. Neaves, R. E. Cossman, J. S. Cossman, W. L. James, N. Feierabend, D. M. Mirvis, C. A.
Jones, and T. Farrigan. 2008. Preliminary evidence
for an emerging nonmetropolitan mortality penalty in the United States. American Journal of Public
Health 98(8), 1470-1472. https://doi.org/10.2105/
AJPH.2007.123778
Cosby, A. G., M. M. McDoom-Echebiri, W. James,
H. Khandekar, W. Brown, and H. L. Hanna. 2019.
Growth and persistence of place-based mortality in the United States: The rural mortality penalty. American Journal of Public Health 109:155-162.
https://doi.org/10.2105/AJPH.2018.304787
Cruz, C. E., C. L. Saolm, P. Dietze, S. Lenton, L. Burns,
and R. Alati. 2018. Frequent experience of discrimination among people who inject drugs: links with
health and wellbeing. Drug and Alcohol Dependence 190:188-194. https://doi.org/10.1016/j.drugalcdep.2018.06.009
Cranston, K., C. Alpren, B. John, E. Dawson, K.
Roosevelt, A. Burrage, J. Bryant, W. M. Switzer, C.
Breen, P. J. Peters, T. Stiles, A. Murray, H. D. Fuku-

50.

51.

52.

53.

54.

55.

da, W. Adih, L. Goldman, N. Panneer, B. Callis, E. M.
Campbell, L. Randall, A. M. France, R. M. Klevens,
S. Lyss, S. Onofrey, C. Agnew-Brune, M. Goulart, H.
Jia, M. Tumpney, P. McClung, S. Dasgupta, D. Bixler,
K. Hampton, A. Board, J. L. Jaeger, K. Buchacz, and
J. DeMaria, Jr. 2019. Notes from the Field: HIV diagnoses among persons who inject drugs – Northeastern Massachusetts, 2015-2018. MMWR Morbidity and Mortality Weekly Report 68:253-254. https://
doi.org/10.15585/mmwr.mm6810a6.
Curtin, S. C., B. Tejada-Vera, and M. Warner. 2017.
Drug overdose deaths among adolescents aged 15–
19 in the United States: 1999–2015. NCHS Data Brief,
no 282. Hyattsville, MD, National Center for Health
Statistics. Available at: https://www.cdc.gov/nchs/
products/databriefs/db282.htm (accessed June 9,
2020).
Dasgupta, S., Y. Tie, A. Lemons, K. Wu, J. Burnett,
and R. L. Shouse. 2019. Injection practices and sexual behaviors among persons with diagnosed HIV
infection who inject drugs – United States, 20152017. MMWR Morbidity and Mortality Weekly Report
68(30):653-657. https://doi.org/10.15585/mmwr.
mm6830a1.
Day, M. A., and B. E. Thorn. 2010. The relationship of demographic and psychosocial variables
to pain-related outcomes in a rural chronic pain
population. Pain 151(2), 467-474. https://doi.
org/10.1016/j.pain.2010.08.015
Des Jarlais, D. C., A. Nugent, A. Solberg, J. Feelemyer, J. Mermin, and D. Holtzman. 2015. Syringe
service programs for persons who inject drugs in
urban, suburban, and rural areas – United States,
2013. Morbidity and Mortality Weekly Report 64(48),
1337-1341. Available at: https://www.cdc.gov/
mmwr/preview/mmwrhtml/mm6448a3.htm (accessed on October 28, 2019).
Deyo, R. A., S. E. Hallvik, C. Hildebran, M. Marino, E.
Dexter, J. M. Irvine, N. O’Kane, J. Van Otterloo, D. A.
Wright, G. Leichtling, and L. M. Millet. 2017. Association between initial opioid prescribing patterns
and subsequent long-term use among opioidnaïve patients: A statewide representative cohort
study. Journal of General Internal Medicine 32(1),
21-27. https://doi.org/10.1007/s11606-016-3810-3
Dick, A. W., R. L. Pacula, A. J. Gordon, M. Sorbero, R.
M. Burns, D. Leslie, and B. D. Stein. 2015. Growth
in buprenorphine waivers for physicians increased
potential access to opioid agonist treatment, 200211. Health Aﬀairs 34(6), 1028-1034. https://doi.
org/10.1377/hlthaﬀ.2014.1205

Published October 26, 2020

The American Opioid Epidemic in Special Populations: Five Examples

56. Drug Enforcement Administration (DEA). 2020.
Registration Requirements for Narcotic Treatment
Programs with Mobile Components. Federal Register. Available at: https://www.federalregister.gov/
documents/2020/02/26/2020-03627/registrationrequirements-for-narcotic-treatment-programswith-mobile-components (accessed June 8, 2020).
57. Eibl, J. K., G. Gauthier, D. Pellegrini, J. Daiter, M. Varenbut, J. C. Hogenbirk, and D. C. Marsh. 2017. The
eﬀectiveness of telemedicine-delivered opioid agonist therapy in a supervised clinical setting. Drug
and Alcohol Dependence 176(1), 133-138. https://
doi.org/10.1016/j.drugalcdep.2017.01.048
58. Eisenberg, M. D., B. Saloner, N. Krawczyk, L. Ferris,
K. E. Schneider, B. C. Lyons, and J. P. Weiner. 2019.
Use of Opioid Overdose Deaths Reported in One
State’s Criminal Justice, Hospital, and Prescription Databases to Identify Risk of Opioid Fatalities.
JAMA Internal Medicine 179(7): p. 980. https://doi.
org/10.1001/jamainternmed.2018.8757
59. Fiscella, K., S. E. Wakeman, and L. Beletsky. 2018.
Implementing Opioid Agonist Treatment in Correctional Facilities. JAMA Internal Medicine 178(9):
p. 1153-1154. https://doi.org/10.1001/jamainternmed.2018.3504
60. Fisher, D. G., A. M. Fenaughty, H. H. Cagle, and
R. S. Wells. 2003. Needle exchange and injection
drug use frequency: a randomized clinical trial.
Journal of Acquired Immune Deficiency Syndrome
33:199-205.
https://doi.org/10.1097/00126334200306010-00014
61. Foulkes, L., and S. Blakemore. 2018. Studying Individual Diﬀerences in Human Adolescent Brain
Development. Nature Neuroscience 21, 315–323.
https://doi.org/10.1038/s41593-018-0078-4
62. Frost, M. D., E. C. Williams, S. Kingston, and C. J.
Banta-Green. 2018. Interest in getting help to reduce or stop substance use among syringe exchange clients who use opioids. Journal of Addiction
Medicine 12(6):428-434. https://doi.org/10.1097/
adm.0000000000000426
63. Gallagher, R. M. 2016. Advancing the pain agenda
in the veteran population. Anesthesiology Clinics 34(2):357-378. https://doi.org/10.1016/j.anclin.2016.01.003.
64. García, M. C., C. M. Heilig, S. H. Lee, M. Faul, G.
Guy, M. F. Iademarco, K. Hempstead, and J. Gray.
2019. Opioid prescribing rates in nonmetropolitan and metropolitan counties among primary
care providers using an electronic health record
system – United States, 2014-2017. Morbidity and

NAM.edu/Perspectives

65.

66.

67.

68.

69.

70.

Mortality Weekly Report 68(2), 25-30. https://doi.
org/10.15585/mmwr.mm6802a1
García, M. C., M. Faul, G. Massetti, C. C. Thomas,
Y. Hong, U. E. Bauer, and M. F. Iademarco. 2017.
Reducing potentially excess deaths from the five
leading causes of death in the rural United States.
Morbidity and Mortality Weekly Report – Surveillance
Summaries 66(2), 1-7. https://doi.org/10.15585/
mmwr.ss6602a1
Goodison, S. E., M. J. D. Vermeer, J. D. Barnum, D.
Woods, and B. A. Jackson. 2019. Law Enforcement
Eﬀorts to Fight the Opioid Crisis: Convening Police
Leaders, Multidisciplinary Partners, and Researchers to Identify Promising Practices and to Inform a
Research Agenda. RAND Corporation. Available at:
https://www.rand.org/content/dam/rand/pubs/
research_reports/RR3000/RR3064/RAND_RR3064.
pdf (accessed June 8, 2020).
Grebely, J., O. Dalgard, B. Conway, E. B. Cunningham, P. Bruggmann, B. Hajarizadeh, J. Amin, J. Bruneau, M. Hellard, A. H. Litwin, P. Marks, S. Quiene,
S. Siriragavan, T. L. Applegate, T. Swan, J. Byrne, M.
Lacalamita, A. Dunlop, G. V. Matthews, J. Powis, D.
Shaw, M. C. Thurnheer, M. Weltman, I. Kronborg,
C. Cooper, J. J. Feld, C. Fraser, J. F. Dillon, P. Read,
E. Gane, G. J. Dore, and the SIMPLIFY Study Group.
2018. Sofosbuvir and velpatasvir for hepatitis C virus infection in people with recent injection drug
use (SIMPLIFY): an open-label, single arm, phase 4,
multicenter trial. The Lancet – Gastroenterology and
Hepatology 3(3):153-161. https://doi.org/10.1016/
S2468-1253(17)30404-1
Green, T. C., J. Clarke, L. Brinkley-Rubinstein, B. D.
L. Marshall, N. Alexander-Scott, R. Boss, and J. D.
Rich. 2018. Postincarceration Fatal Overdoses After Implementing Medications for Addiction Treatment in a Statewide Correctional System. JAMA
Psychiatry 75(4): p. 405. https://doi.org/10.1001/
jamapsychiatry.2017.4614
Guy, G. P., T. M. Haegerich, M. E. Evans, J. L. Losby,
R. Young, and C. M. Jones. 2019. Vital Signs: pharmacy-based naloxone dispensing – United States,
2012-2018. MMWR Morbidity and Mortality Weekly
Report 68:1-8. https://doi.org/10.15585/mmwr.
mm6831e1.
Guy, G. P., K. Zhang, M. K. Bohm, J. Losby, B. Lewis,
R. Young, L. B. Murphy, and D. Dowell. 2017. Vital
signs: Changes in opioid prescribing in the United
states, 2006-2015. Morbidity and Mortality Weekly
Report 66(26), 697-704. https://doi.org/10.15585/
mmwr.mm6626a4

Page 23

DISCUSSION PAPER
71. Hadland, S. E., J. F. Wharam, M. A. Schuster, F.
Zhang, J. H. Samet, and M. R. Larochelle. 2017.
Trends in receipt of buprenorphine and naltrexone for opioid use disorder among adolescents
and young adults, 2001–2014. JAMA Pediatrics
171(8):747–755. https://doi.org/10.1001/jamapediatrics.2017.0745
72. Hadlandsmyth, K., H. Mosher, M. W. Vander Weg,
and B. C. Lund. 2018. Decline in Prescription Opioids Attributable to Decreases in Long-Term Use:
A Retrospective Study in the Veterans Health Administration 2010-2016. Journal of General Internal
Medicine 33(6):818-824. https://doi.org/10.1007/
s11606-017-4283-8
73. Hagan, H. and H. Thiede. 2000. Changes in injection
risk behavior associated with participation in the
Seattle needle-exchange program. Journal of Urban Health 77(3):369-82. https://doi.org/10.1007/
BF02386747
74. Hedegaard, H., A. M. Miniño, and M. Warner. 2019.
Urban-rural diﬀerences in drug overdose death rates,
by sex, age, and type of drugs involved, 2017 [NCHS
Data Brief No. 345]. Hyattsville, MD: National Center for Health Statistics, Centers for Disease Control and Prevention, U.S. Department of Health
and Human Services. Available at https://www.
cdc.gov/nchs/products/databriefs/db345.htm (accessed on October 29, 2019).
75. Hinde, J., J. Hayes, T. Mark, S. Bernstein, and S.
L. Karon. 2017. State and local policy levers for increasing treatment and recovery capacity to address
the opioid epidemic: Final report [RTI Project No.
0215288.006.000.002.003.001]. Washington, DC:
Oﬃce of the Assistant Secretary for Planning and
Evaluation, U.S. Department of Health and Human
Services. Available at: https://aspe.hhs.gov/system/files/pdf/259511/SLlevers.pdf (accessed on
October 28, 2019).
76. Hood, J. E., C. J. Banta-Green, J. S. Duchin, J. Breuner, W. Dell, B. Finegood, S. N. Glick, M. Hamblin, S.
Holcomb, D. Mosse, T. Oliphant-Wells, and M. M.
Shim. 2019. Engaging an unstably housed population with low-barrier buprenorphine treatment at
a syringe services program: Lessons learned from
Seattle, Washington. Substance Abuse. https://doi.
org/10.1080/08897077.2019.1635557
77. Institute of Medicine. 2012. Returning Home from
Iraq and Afghanistan: Preliminary Assessment of
Readjustment Needs of Veterans, Service Members,
and Their Families. Washington, DC: National Academies Press. https://doi.org/10.17226/12812

Page 24

78. Jackson, A., and L. Shannon. 2012. Barriers to receiving substance abuse treatment among rural pregnant women in Kentucky. Maternal and
Child Health Journal 16(9), 1762-1770. https://doi.
org/10.1007/s10995-011-0923-5
79. Jannetta, J., J. Marks, S. Dorn, K. Serafi, E. Kurs, J.
Guyer, T. Reginal, and C. Cantrell. 2018. Strategies
for Connecting JusticeInvolved Populations to Health
Coverage and Care. Urban Institute. Available at:
https://www.urban.org/sites/default/files/publication/97041/strategies_for_connecting_justiceinvolved_populations_to_health_coverage_and_
care.pdf (accessed on October 28, 2019).
80. Johnson, S. B., R. W. Blum, and J. N. Giedd. 2009.
Adolescent maturity and the brain: the promise
and pitfalls of neuroscience research in adolescent health policy. The Journal of Adolescent Health
45(3), 216–221. https://doi.org/10.1016/j.jadohealth.2009.05.016
81. Jones, C. M. 2019. Syringe services programs: an
examination of legal, policy, and funding barriers in the midst of the evolving opioid crisis in the
U.S. International Journal on Drug Policy 70:22-32.
https://doi.org/10.1016/j.drugpo.2019.04.006
82. Jones, C. M. 2018. Trends and key correlates of
prescription opioid injection misuse in the United
States. Addictive Behaviors 78:145-152. https://doi.
org/10.1016/j.addbeh.2017.10.01
83. Jones, A., B. Honermann, A. Sharp, and G. Millett.
2018. Where multiple modes of medication-assisted treatment are available. Health Aﬀairs Blog. Available at: https://www.healthaﬀairs.org/do/10.1377/
hblog20180104.835958/full/ (accessed on October
28, 2019).
84. Jones, C. M., M. Campopiano, G. Baldwin, and E.
McCance-Katz. 2015. National and state treatment
need and capacity for opioid agonist medicationassisted treatment. American Journal of Public
Health 105(8):e55-63. https://doi.org/10.2105/
AJPH.2015.302664
85. Jones, K., P. Eathington, K. Baldwin, and H. Sipsma.
2014. The Impact of Health Education Tramistted
via Social Media or Text Messaging on Adolescent
and Young Adult Risky Sexual Behavior: A Systematic Review of the Literature. Sexually Transmitted
Diseases 41(7): 413-419. https://doi.org/10.1097/
OLQ.0000000000000146.
86. Jones, J. D., S. K. Vosburg, J. M. Manubay, and S. D.
Comer. 2011. Oxycodone abuse in New York City:
characteristics of intravenous and intranasal users. American Journal of Addictions 20(3):190-195.

Published October 26, 2020

The American Opioid Epidemic in Special Populations: Five Examples

https://doi.org/10.1111/j.1521-0391.2011.00120.x
87. Jones, H. E., K. Kaltenbach, S. H. Heil, S. M. Stine,
M. G. Coyle, A. M. Arria, K. E. O’Grady, P. Selby, P.
R. Martin, and G. Fischer. 2010. Neonatal abstinence syndrome after methadone or buprenorphine exposure. The New England Journal of Medicine 363, 2320-2331. https://doi.org/10.1056/
NEJMoa1005359
88. Joudrey, P. J., J. Edelman, and E. A. Wang. 2019.
Drive times to opioid treatment programs in urban
and rural counties in 5 US states. JAMA 322(1), 13101312. https://doi.org/10.1001/jama.2019.12562
89. Kann, L., T. McManus, W. A. Harris, S. L. Shanklin,
K. H. Flint, B. Queen, R. Lowry, D. Chyen, L. Whittle, J. Thornton, C. Lim, D. Bradford, Y. Yamakawa,
M. Leon, N. Brener, and K. A. Ethier. 2018. Youth
Risk Behavior Surveillance – United States, 2017.
Morbidity and Mortality Weekly Report Surveillance
Summary 67(8): 1-114. https://doi.org/10.15585/
mmwr.ss6708a1
90. Kaeble, D. and M. Cowhig. 2018. Correctional populations in the United States, 2016. U.S. Department
of Justice, Oﬃce of Justice Programs, Bureau of
Justice Statistics. Available at: https://www.bjs.gov/
content/pub/pdf/cpus16.pdf (accessed on October 24, 2019).
91. Keyes, K. M., M. Cerdá, J. E. Brady, J. R. Havens, and
S. Galea. 2014. Understanding the rural-urban differences in nonmedical prescription opioid use
and abuse in the United States. American Journal of Public Health 104(2), e52-e59. https://doi.
org/10.2105/AJPH.2013.301709
92. Kline-Simon, A. H., C. Weisner, and S. Sterling.
2016. Point Prevalence of Co-Occurring Behavioral Health Conditions and Associated Chronic
Disease Burden Among Adolescents. Journal of
the American Academy of Child and Adolescent Psychiatry 55(5): 408–414. https://doi.org/10.1016/j.
jaac.2016.02.008
93. Knapp, C. D., B. A. Howell, E. A. Wang, R. J. Shlafer,
R. R. Hardeman, and T. N. A. Winkelman. 2019.
Health Insurance Gains After Implementation of
the Aﬀordable Care Act Among Individuals Recently on Probation: USA, 2008–2016. Journal of General Internal Medicine 34(7): 1086-1088. https://doi.
org/10.1007/s11606-019-04900-3
94. Komaromy, M., D. Duhigg, A. Metcalf, C. Carlson,
S. Kalishman, L. Hayes, T. Burke, K. Thornton, and
S. Arora. 2016. Project ECHO (Extension for Community Healthcare Outcomes): A new model for
educating primary care providers about treatment

NAM.edu/Perspectives

of substance use disorders. Substance Abuse 37(1),
20-24. https://doi.org/10.1080/08897077.2015.11
29388
95. Krawczyk, N., C. E. Picher, K. A. Feder, and B. Saloner. 2017. Only one in twenty justice-referred
adults in specialty treatment for opioid use receive methadone or buprenorphine. Health Affairs 36(12): p. 2046-2053. https://doi.org/10.1377/
hlthaﬀ.2017.0890
96. Krawczyk, N., M. Buresh, M. S. Gordon, T. R. Blue,
M. I. Fingerhood, and D. Agus. 2019. Expanding
low-threshold buprenorphine to justice-involved
individuals through mobile treatment: Addressing a critical care gap. Journal of Substance Abuse
Treatment 103: 1-8. https://doi.org/10.1016/j.
jsat.2019.05.002
97. Krebs, E., D. Urada, E. Evans, D. Huang, Y. I. Hser,
and B. Nosyk. 2017. The costs of crime during and
after publicly funded treatment for opioid use disorders: a population-level study for the state of
California. Addiction 112(5): p. 838-851. https://doi.
org/10.1111/add.13729
98. Lagisetty P., K. Klasa, C. Bush, M. Heisler, V. Chopra, and A. Bohnert. 2017. Primary care models for
treating opioid use disorders: What actually works?
A systematic review. PLoS ONE 12(10): e0186315.
https://doi.org/10.1371/journal.pone.0186315
99. Lee, J. D., P. D. Friedmann, T. W. Kinlock, E. V.
Nunes, T. Y. Boney, R. A. Hoskinson, Jr., D. Wilson, R. McDonald, J. Rotrosen, M. N. Gourevitch,
M. Gordon, M. Fishman, D. T. Chen, R. J. Bonnie, J.
W. Cornish, S. M. Murphy, and C. P. O’Brien. 2016.
Extended-release naltrexone to prevent opioid
relapse in criminal justice oﬀenders. New England
Journal of Medicine 374(13):1232–1242. https://doi.
org/10.1056/NEJMoa1505409
100.Lerner, A. M. and A. S. Fauci. 2019. Opioid injection in rural areas of the United States: A potential obstacle to ending the HIV epidemic. JAMA
322(11):1041-1042.
https://doi.org/10.1001/
jama.2019.10657
101.Levy, S. 2019. Youth and the Opioid Epidemic. Pediatrics 143(2): e2018272. Available at: https://pediatrics.aappublications.org/content/pediatrics/early/2019/01/02/peds.2018-2752.full.pdf (accessed
June 9, 2020).
102.Lin, A. L., D. Casteel, E. Shigekawa, M. Soulsby
Weyrich, D. H. Roby, and S. B. McMenamin. 2019.
Telemedicine-delivered treatment interventions
for substance use disorders: A systematic review.
Journal of Substance Abuse Treatment 101, 38-49.

Page 25

DISCUSSION PAPER
https://doi.org/10.1016/j.jsat.2019.03.007
103.Mack, K. A., C. M. Jones, and M. F. Ballesteros. 2017.
Illicit drug use, illicit drug use disorders, and drug
overdose deaths in metropolitan and nonmetropolitan areas – United States. American Journal
of Transplantation 17(12), 3241-3252. https://doi.
org/10.1111/ajt.14555
104.Magura, S., J. D. Lee, J. Hershberger, H. Joseph, L.
Marsch, C. Shropshire, and A. Rosenblum. 2009.
Buprenorphine and methadone maintenance in
jail and post-release: A randomized clinical trial.
Drug and Alcohol Dependence 99(1-3): p. 222-230.
https://doi.org/10.1016/j.drugalcdep.2008.08.006
105.Malta, M., T. Varatharajan, C. Russell, M. Pang,
S. Bonato, and B. Fischer. 2019. Opioid-related
treatment, interventions, and outcomes among
incercerated persons: A systematic review.
PLoS Medicine. https://doi.org/10.1371/journal.
pmed.1003002
106.Manuel, J. I., M. R. Munson, M. Dino, M. L. Villodas, A. Barba, and P. G. Panzer. 2018. Aging out
or continuing on? Exploring strategies to prepare
marginalized youth for a transition to recovery in
adulthood. Psychiatric Rehabilitation Journal 41(4):
258–265. https://doi.org/10.1037/prj0000332
107.Mathers, B. M., L. Degenhardt, C. Bucello, J. Lemon, L. Wiessing, and M. Hickman. 2013. Mortality among people who inject drugs: a systematic
review and meta-analysis. Bulletin of the World
Health Organization 91(2):102-123. https://doi.
org/10.2471/BLT.12.108282
108.Matson, S. C., G. Hobson, M. Abdel-Rasoul, and A.
E. Bonny. 2014. A Retrospective Study of Retention of Opioid-Dependent Adolescents and Young
Adults in an Outpatient Buprenorphine/Naloxone
Clinic. Journal of Addiction Medicine 8(3): 176 – 182.
https://doi.org/10.1097/ADM.0000000000000035.
109.Matusow, H., S. L. Dickman, J. D. Rich, C. Fong, D.
M. Dumont, C. Hardin, D. Marlowe, and A. Rosenblum. 2013. Medication assisted treatment in US
drug courts: Results from a nationwide survey of
availability, barriers and attitudes. Journal of Substance Abuse Treatment 44(5), 473-480. https://doi.
org/10.1016/j.jsat.2012.10.004
110.McCabe, S. E., B. T. West, P. Veliz, V. V. McCabe,
S. A. Stoddard, and C. J. Boyd. 2017. Trends in
medical and nonmedical use of prescription opioids among US adolescents: 1976–2015. Pediatrics 139(4): e20162387. https://doi.org/10.1542/
peds.2016-2387

Page 26

111.Meyer, M., A. Benvenuto, D. Howard, A. Johnston,
D. Plante, J. Metayer, and T. Mandell. 2012. Development of a substance abuse program for opioiddependent nonurban pregnant women improves
outcome. Journal of Addiction Medicine 6(2), 124130. https://10.1097/ADM.0b013e3182541933
112.Meyer, J. P., N. E. Chen, and S. A. Springer. 2011.
HIV Treatment in the Criminal Justice System: Critical Knowledge and Intervention Gaps. AIDS Research and Treatment 680617, p. 1-10. https://doi.
org/10.1155/2011/680617
113.Minegishi, T., A. B. Frakt, M. M. Garrido, W. F. Gellad, L. R. M. Hausmann, E. T. Lewis, S. D. Pizer, J.
A. Trafton, and E. M. Oliva. 2019. Randomized program evaluation of the Veterans Health Administration Stratification Tool for Opioid Risk Mitigation (STORM): A research and clinical operations
partnership to examine eﬀectiveness. Substance
Abuse 40(1):14-19. https://doi.org/10.1080/088970
77.2018.1540376
114.Mitchell, O., D. B. Wilson, A. Eggers, and D. L.
MacKenzie. 2012. Assessing the eﬀectiveness of
drug courts on recidivism: A meta-analytic review
of traditional and non-traditional drug courts.
Journal of Criminal Justice 40, 60-71. https://doi.
org/10.1016/j.jcrimjus.2011.11.009
115.Monnat, S. M., D. J. Peters, M. T. Berg, and A. Hochstetler. 2019. Using Census data to understand
county-level diﬀerences in overall drug mortality and opioid-related mortality by opioid type.
American Journal of Public Health, e1-e8. https://doi.
org/10.2105/AJPH.2019.305136
116.Monnat, S. M., and K. K. Rigg. 2017. Examining rural/urban diﬀerences in prescription opioid misuse
among U.S. adolescents. The Journal of Rural Health
32(2), 204-218. https://doi.org/10.1111/jrh.12141
117.Moore, D. J. 2019. Nurse practitioners’ pivotal
role in ending the opioid epidemic. The Journal
for Nurse Practitioners 15(5), 323-327. https://doi.
org/10.1016/j.nurpra.2019.01.005
118.Morton, K. J., B. Harrand, C. Cloud Floyd, C. Schaefer, J. Acosta, B. C. Logan, and K. Clark. 2017.
Pharmacy-based statewide naloxone distribution:
A novel “top-down, bottom-up” approach. Journal
of the American Pharmacists Association 57(2), S99S106. https://doi.org/10.1016/j.japh.2017.01.017
119.Nahin, R. L. 2017. Severe Pain in Veterans: The
Eﬀect of Age and Sex, and Comparisons with the
General Population. The Journal of Pain 18(3):247254. https://doi.org/10.1016/j.jpain.2016.10.021

Published October 26, 2020

The American Opioid Epidemic in Special Populations: Five Examples

120.National Academies of Sciences, Engineering, and
Medicine. 2019. Medications for Opioid Use Disorder
Save Lives. Washington, DC: The National Academies Press. https://doi.org/10.17226/25310.
121.National Association of Drug Court Professionals.
2019. Volume II: Best Practices in the Justice System
for Addressing the Opioid Epidemic. Journal for Advancing Justice. Available at: https://www.nadcp.
org/wp-content/uploads/2019/07/Journal-for-Advancing-Justice-Volume-II_Final.pdf (accessed June
8, 2020).
122.National Institute on Drug Abuse (NIDA). 2019. NIDA
announces new NIH HEAL Initiative awards to address
the opioid crisis. Available from: https://www.drugabuse.gov/about-nida/noras-blog/2019/09/nidaannounces-new-nih-heal-initiative-awards-to-address-opioid-crisis (accessed June 8, 2020).
123.National Institute on Drug Abuse (NIDA). 2012.
Principles of drug addiction treatment: Researchbased guide (3rd ed.) [NIH Publication No. 124180].
Rockville, MD: National Institute on Drug Abuse,
National Institutes of Health, U.S. Department of
Health and Human Services. Available at: https://
www.drugabuse.gov/publications/principles-drugaddiction-treatment-research-based-guide-thirdedition/preface (accessed June 8, 2020).
124.Nosrati, E., J. Kang-Brown, M. Ash, M. McKee, M.
Marmot, and L. P. King. 2019. Economic decline,
incarceration, and mortality from drug use disorders in the USA between 1983 and 2014: an
observational analysis. Lancet Public Health 4(7):
p.
E326-E333.
https://doi.org/10.1016/S24682667(19)30104-5
125.Oliva, E. M., T. Bowe, S. Tavakoli, S. Martins, E. T.
Lewis, M. Paik, I. Wiechers, P. Henderson, M. Harvey, T. Avoundjian, A. Medhanie, and J. A. Trafton.
2017. Development and applications of the Veterans Health Administration’s Stratification Tool
for Opioid Risk Mitigation (STORM) to improve
opioid safety and prevent overdose and suicide.
Psychological Services 14(1):34-49. https://doi.
org/10.1037/ser0000099
126.Oliva, E. M., J. A. Trafton, A. H. Harris, and A. J. Gordon. 2013. Trends in opioid agonist therapy in the
Veterans Health Administration-is supply keeping
up with demand? American Journal of Drug and Alcohol Abuse 39(2):103–107. https://doi.org/10.3109
/00952990.2012.741167
127.Oliva, E. M., N. C. Maisel, A. J. Gordon, and A. H. Harris. 2011. Barriers to use of pharmacotherapy for

NAM.edu/Perspectives

addiction disorders and how to overcome them.
Current Psychiatry Reports 13(5):374-81. https://doi.
org/10.1007/s11920-011-0222-2.
128.Palombi, L. C., C. A. St. Hill, M. S. Lipsky, M. T.
Swanoski, and M. N. Lutfiyya. 2018. A scoping review of opioid misuse in the rural United States.
Annals of Epidemiology 28(9), 641-652. https://doi.
org/10.1016/j.annepidem.2018.05.008
129.Parker, K., J. M. Horowitz, A. Brown, R. Fry, D. Cohn,
and R. Igielnik. 2018. What unites and divides urban, suburban and rural communities. Washington,
DC: Pew Research Center. Available at: https://
www.pewsocialtrends.org/wp-content/uploads/
sites/3/2018/05/Pew-Research-Center-Community-Type-Full-Report-FINAL.pdf (accessed on October 28, 2019).
130.Patrick, S. W., C. E. Fry, T. F. Jones, and M. B. Buntin. 2016. Implementation of prescription drug
monitoring programs associated with reductions
in opioid-related death rates. Health Aﬀairs 35(7).
https://doi.org/10.1377/hlthaﬀ.2015.1496
131.Pemberton, M. R., V. L. Forman-Hoﬀman, R. N. Lipari, O. S. Ashley, D. C. Heller, and M. R. Williams.
2016. Prevalence of past year substance use and
mental illness by veteran status in a nationally representative sample. CBHSQ Data Review. Rockville,
MD: Substance Abuse and Mental Health Services
Administration, Center for Behavioral Health Statistics and Quality. Available at: https://www.samhsa.gov/data/sites/default/files/NSDUH-DR-VeteranTrends-2016/NSDUH-DR-VeteranTrends-2016.
htm (accessed on October 29, 2019).
132.Polaha, J., S. L. Williams, C. A. Heflinger, and C.
R. Studts. 2015. The perceived stigma of mental health services among rural parents of children with psychosocial concerns. Journal of Pediatric Psychology 40(10), 1095-1104. https://doi.
org/10.1093/jpepsy/jsv054
133.Popish, S. J., M. Bounthavong, M. K. Laum, D. L.
Wells, M. A. Harvey, J. E. Himstreet, and M. L. D.
Christopher. 2020. Impact of academic detailing on
opioid-benzodiazepine co-prescribing at Veterans
Health Administration. Presented at the College of
Psychiatric and Neurologic Pharmacist (CPNP) Annual Meeting. Virtual (April 27th – May 1st). Available at: https://cpnp.org/ed/meeting/2020/abstract/browse (accessed October 6, 2020).
134.Rawson, R., S. J. Cousins, M. McCann, R. Pearce,
and A. Van Donsel. 2019. Assessment of medication for opioid use disorder as delivered within

Page 27

DISCUSSION PAPER
the Vermont hub and spoke system. Journal of
Substance Abuse Treatment 97, 84-90. https://doi.
org/10.1016/j.jsat.2018.11.003
135.Rigg, K. K., S. M. Monnat, and M. N. Chavez. 2018.
Opioid-related mortality in rural America: Geographic heterogeneity and intervention strategies.
International Journal of Drug Policy 57, 119-129.
https://doi.org/10.1016/j.drugpo.2018.04.011
136.Ronan, M. V. and S. J. Herzig. 2016. Hospitalizations related to opioid abuse/dependence and
associated serious infections increased sharply,
2002-2012. Health Aﬀairs 35(5):832-837. https://
doi.org/10.1377/hlthaﬀ.2015.1424
137.Rosenblatt, R. A., C. H. Andrilla, M. Catlin, and E.
H. Larson. 2015. Geographic and specialty distribution of US physicians trained to treat opioid use
disorder. Annals of Family Medicine 13(1):23-26. 23.
https://doi.org/10.1370/afm.1735
138.Scholl, L., P. Seth, M. Kariisa, N. Wilson, and G.
Baldwin. 2019. Drug and opioid-involved overdose deaths – United States, 2013-2017. Morbidity
and Mortality Weekly Report 67(5152), 1419-1427.
https://doi.org/10.15585/mmwr.mm675152e1
139.Senate Report 115-289, Departments of Labor,
Health and Human Services, and Education, and
related agencies appropriation bill, 2019, at 13 and
58 (2018, June 28). Available at: https://www.congress.gov/115/crpt/srpt289/CRPT-115srpt289.pdf
(accessed June 8, 2020).
140.Shaﬀer, D. K. 2011. Looking inside the black box of
drug courts: A meta-analytic review. Justice Quarterly 28(3), 493-521. https://doi.org/10.1080/07418
825.2010.525222
141.Sigmon, S. C. 2015. The untapped potential of
oﬃce-based buprenorphine treatment. JAMA Psychiatry 72(4), 395-396. https://doi.org/10.1001/jamapsychiatry.2014.2421
142.Skelly, A. C., R. Chou, J. R. Dettori, J. A. Turner, J. L.
Friedly, S. D. Rundell, R. Fu, E. D. Brodt, N. Wasson, C. Winter, and A. J. R. Ferguson. 2018. Noninvasive nonpharmacological treatment for chronic
pain: A systematic review [AHRQ Publication No.
18-EHC013-EF]. Rockville, MD: Agency for Healthcare Research and Quality, U.S. Department of
Health and Human Services. Available at https://effectivehealthcare.ahrq.gov/sites/default/files/pdf/
nonpharma-chronic-pain-cer-209.pdf
(accessed
on October 29, 2019).
143.Stein, E. M., K. P. Gennuso, D. C. Ugboaja, and P. L.
Remington. 2017. The epidemic of despair among
white Americans: Trends in the leading causes of
premature death, 1999-2015. American Journal
Page 28

of Public Health 107(10), 1541-1547. https://doi.
org/10.2105/AJPH.2017.303941
144.Stein, B. D., R. L. Pacula, A. J. Gordon, R. M. Burns,
D. L. Leslie, M. J. Sorbero, S. Bauhoﬀ, T. W. Mandell, and A. W. Dick. 2015. Where is buprenorphine
dispensed to treat opioid use disorders? The role
of private oﬃces, opioid treatment programs, and
substance abuse treatment facilities in urban and
rural counties. The Milbank Quarterly 93(3), 561583. https://doi.org/10.1111/1468-0009.12137
145.Stein, M., P. Thurmond, and G. Bailey. 2014. Willingness to use HIV pre-exposure prophylaxis
among opiate users. AIDS and Behavior 18:16941700. https://doi.org/10.1007/s10461-014-0778-z.
146.Stewart, R. E., I. Lareef, T. R. Hadley, and D. S. Mandell. 2017. Can we pay for performance in behavioral health care? Psychiatric Services 68, 109-111.
https://doi.org/10.1176/appi.ps.201600475
147.Strathdee, S. A., E. P. Ricketts, S. Huettner, L. Cornelius, D. Bishai, J. R. Havens, P. Beilenson, C. Rapp,
J. J. Lloyd, and C. A. Latkin. 2006. Facilitating entry
into drug treatment among injection drug users
referred from a needle exchange program: results
from a community-based behavioral intervention
trial. Drug and Alcohol Dependence 83(3):225-232.
https://doi.org/10.1016/j.drugalcdep.2005.11.015
148.Substance Abuse and Mental Health Services Administration (SAMHSA). 2019. Opioid treatment program directory. Available at: https://dpt2.samhsa.
gov/treatment/directory.aspx (accessed on October 28, 2019).
149.Substance Abuse and Mental Health Services Administration (SAMHSA). 2019. Results from the 2018
National Survey on Drug Use and Health: Detailed
tables. Rockville, MD: Center for Behavioral Health
Statistics and Quality, Substance Abuse and Mental Health Services. Administration. Available at:
https://www.samhsa.gov/data/nsduh/reports-detailed-tables-2018-NSDUH (accessed on October
29, 2019).
150.Substance Abuse and Mental Health Services Administration (SAMHSA). 2018. Results from the 2017
National Survey on Drug Use and Health: Detailed
Tables. Rockville, MD: Substance Abuse and Mental Health Services Administration. Available at:
https://www.samhsa.gov/data/sites/default/files/
cbhsq-reports/NSDUHDetailedTabs2017/NSDUHDetailedTabs2017.pdf
151.Substance Abuse and Mental Health Services Administration. 2016. A collaborative approach to the
treatment of pregnant women with opioid use disorders [HHS Publication No. SMA 16-4978]. Rockville,
Published October 26, 2020

The American Opioid Epidemic in Special Populations: Five Examples

MD: Substance Abuse and Mental Health Services
Administration, U.S. Department of Health and
Human Services. Available at: https://ncsacw.samhsa.gov/files/Collaborative_Approach_508.pdf (accessed June 8, 2020).
152.Substance Abuse and Mental Health Services Administration (SAMHSA). 2014. The TEDS Report: Age
of Substance Use Initiation among Treatment Admissions Aged 18 to 30. Rockville, MD. Available at:
https://www.samhsa.gov/data/sites/default/files/
WebFiles_TEDS_SR142_AgeatInit_07-10-14/TEDSSR142-AgeatInit-2014.htm (accessed June 9, 2020).
153.Sullivan, P. S. and A. J. Siegler. 2018. Getting preexposure prophylaxis (PrEP) to the people: opportunities, challenges, and emerging models of
PrEP implementation. Sexual Health 15(6): 522-527.
https://doi.org/10.1071/SH18103
154.Suryaprasad, A. G., J. Z. White, F. Xu, B. A. Eichler, J.
Hamilton, A. Patel, S. B. Hamdounia, D. R. Church,
K. Barton, C. Fisher, K. Macomber, M. Stanley, S.
M. Guilfoyle, K. Sweet, S. Liu, K. Igbal, R. Tohme,
U. Sharapov, B. A. Kupronis, J. W. Ward, and S. D.
Holmberg. 2014. Emerging epidemic of hepatitis C
virus infections among young nonurban persons
who inject drugs in the United States, 2006-2012.
Clinical Infectious Diseases 59:1411-9. https://doi.
org/10.1093/cid/ciu643
155.Takada, S., S. L. Ettner, N. T. Harawa, W. H. Garland, S. J. Shoptaw, and W. E. Cunningham. 2019.
Life Chaos is Associated with Reduced HIV Testing, Engagement in Care, and ART Adherence
Among Cisgender Men and Transgender Women
upon Entry into Jail. AIDS and Behavior. https://doi.
org/10.1007/s10461-019-02570-0
156.U.S. Department of Health and Human Services
(HHS). 2019a. Agency Priority Goal: Reducing opioid
morbidity and mortality. Available at: https://www.
performance.gov/health_and_human_services/
APG_hhs_2.html (accessed on October 29, 2019).
157.U.S. Department of Health and Human Services.
2019b. Pain Management Best Practices Task Force
report: Updates, gaps, inconsistencies, and recommendations. Available at: https://www.hhs.gov/
sites/default/files/pmtf-final-report-2019-05-23.
pdf (accessed June 8, 2020).
158.U.S. Department of Health and Human Services.
2016. Department of Health and Human Services
Implementation Guidance to Support Certain Components of Syringe Services Programs, 2016. Available
at:
https://www.aids.gov/pdf/hhs-ssp-guidance.
pdf (accessed on October 29, 2019).
159.U.S. Department of Health and Human Services.
NAM.edu/Perspectives

2000. Evidence-based findings on the eﬃcacy of syringe exchange programs: an analysis of the scientific research completed since April 1998. Available
at:
http://harmreduction.org/wp-content/uploads/2012/01/EvidenceBasedFindingsOnEfficacyofSEPs.pdf (accessed on October 29, 2019).
160.U.S. Department of Veterans Aﬀairs. 2019. QUERI
– Quality Enhancement Research Initiative. Available
at: https://www.queri.research.va.gov/ (accessed
on October 29, 2019).
161.U.S. Government. 2018. Substance Use-Disorder
Prevention that Promotes Opioid Recovery and Treatment (SUPPORT) for Patients and Communities Act,
Pub. L. No. 115-271 § 3201. 2018. Available at:
https://www.congress.gov/115/bills/hr6/BILLS115hr6enr.pdf (accessed on October 28, 2019).
162.Veterans Aﬀairs. 2019. VA equips 200,000 Veterans
with lifesaving naloxone. Available at: https://www.
va.gov/opa/pressrel/pressrelease.cfm?id=5349
(accessed October 6, 2020).
163.Veterans Health Administration. 2019. About VA
Health Benefits. Available at: https://www.va.gov/
health-care/about-va-health-benefits/ (accessed
on October 29, 2019).
164.Veterans Health Administration Handbook. 2019.
1160.01 Uniform Mental Health Benefits. Available
at: https://www.va.gov/vhapublications/ViewPublication.asp?pub_ID=1762 (accessed on October
29, 2019).
165.Wachino, V. and S. Artiga. 2019. How Connecting
Justice-Involved Individuals to Medicaid Can Help
Address the Opioid Epidemic. Kaiser Family Foundation. Available at: https://www.kﬀ.org/medicaid/
issue-brief/how-connecting-justice-involved-individuals-to-medicaid-can-help-address-the-opioidepidemic/ (accessed on October 28, 2019).
166.Wang, E. A., C. S. Hong, L. Samuels, S. Shavit, R.
Sanders, and M. Kushel. 2010. Transitions Clinic:
Creating a Community-Based Model of Health
Care for Recently Released California Prisoners.
Public Health Reports 125(2): p. 171-177. https://
doi.org/10.1177/003335491012500205
167.Wejnert, C., K. L. Hess, I. Hall, M. Van Handel, D.
Hayes, P. Fulton, Jr., Q. An, L. J. Koenig, J. Prejean,
and L. A. Valleroy. 2016. Vital signs: trends in HIV
diagnoses, risk behaviors, and prevention among
persons who inject drugs – United States. MMWR
Morbidity and Mortality Weekly Report 65(47):13361342.
http://dx.doi.org/10.15585/mmwr.
mm6547e1
168.Wells, D. L., S. Popish, C. Kay, V. Torrise, and M.
Christopher. 2016. VA Academic Detailing Service:
Page 29

DISCUSSION PAPER
Implementation and Lessons Learned. Federal
practitioner: for the health care professionals of the
VA, DoD, and PHS 33(5), 38–42. Available at: https://
pubmed.ncbi.nlm.nih.gov/30766177/
(accessed
June 8, 2020).
169.Wiercigroch, D., H. Sheikh, and J. Hulme. 2020. A
rapid access to addiction medicine clinic facilitates
treatment of substance use disorder and reduces
substance use. Substance Abuse Treatment, Prevention, and Policy 15(4). https://doi.org/10.1186/
s13011-019-0250-1
170.Wermeling, D. P. 2015. Review of naloxone safety
for opioid overdose: Practical considerations for
new technology and expanded public access. Therapeutic Advances in Drug Safety 6(1), 20-31. https://
doi.org/10.1177/2042098614564776
171.Westervelt, E. 2017. To Save Opioid Addicts, This Experimental Court Is Ditching The Delays. NPR Shots – Health
News from NPR. Available at: https://www.npr.org/
sections/health-shots/2017/10/05/553830794/
to-save-opioid-addicts-this-experimental-court-isditching-the-delays (acessed on October 28, 2019).
172.Wheeler, E., P. J. Davidson, T. S. Jones, and K. S.
Irwin. 2012. Community-based opioid overdose
prevention programs providing naloxone – United
States, 2010. Morbidity and Mortality Weekly Report
61(6), 101-105. Available at: https://www.cdc.gov/
mmwr/preview/mmwrhtml/mm6106a1.htm (accessed on October 28, 2019).
173.Wickman, M. E., N. L. R. Anderson, and C. S. Greenberg. 2008. The adolescent perception of invincibility and its influence on teen acceptance of
health promotion strategies. Journal of Pediatric
Nursing 23(6):460-468. https://doi.org/10.1016/j.
pedn.2008.02.003
174.Wilson, N., M. Kariisa, P. Seth, H. Smith, and N. L.
Davis. 2020. Drug and opioid-involved overdose
deaths – United States, 2017-2018. Morbidity and
Mortality Weekly Report 69(11):290-297. https://doi.
org/10.15585/mmwr.mm6911a4
175.Winkelman, T. N. A., V. W. Chang, and I.A.
Binswanger. 2018. Health, Polysubstance Use, and
Criminal Justice Involvement Among Adults With
Varying Levels of Opioid Use. JAMA Network Open
1(3): p. e180558. https://doi.org/10.1001/jamanetworkopen.2018.0558
176.Witt, T. J., M. E. Deyo-Svendsen, E. R. Mason, J. R.
Deming, K. K. Stygar, S. L. Rosas, M. R. Phillips, and
A. M. A. Dabrh. 2018. A model for improving adherence to prescribing guidelines for chronic opioid
therapy in rural primary care. Mayo Clinic Proceedings: Innovations, Quality & Outcomes 2(4), 317-323.
Page 30

https://doi.org/10.1016/j.mayocpiqo.2018.09.004
177.World Health Organization. 2004. Policy brief: provision of sterile injecting equipment to reduce HIV transmission. Available at: https://www.unodc.org/documents/hiv-aids/provision%20of%20sterile%20
injecting%20equipment.pdf (accessed on October
29, 2019).
178.Wu, L. T., H. Zhu, and M. S. Swartz. 2016. Treatment utilization among persons with opioid use
disorder in the United States. Drug and Alcohol Dependence 169:117–127. https://doi.org/10.1016/j.
drugalcdep.2016.10.015
179.Wyse, J. J., A. J. Gordon, S. K. Dobscha, B. J. Morasco,
E. Tiﬀany, K. Drexler, F. Sandbrink, and T. I. Lovejoy.
2018. Medications for opioid use disorder in the
Department of Veterans Aﬀairs (VA) health care
system: Historical perspective, lessons learned,
and next steps. Substance Abuse 39(2):139-144.
https://doi.org/10.1080/08897077.2018.1452327.
180.Zeng, Z. 2018. Jail inmates in 2016. Bureau of Justice Statistics. Available at: https://www.bjs.gov/
content/pub/pdf/ji16.pdf (accessed on October 24,
2019).
181.Zheng, W., M. Nickasch, L. Lander, S. Wen, M. Xiao,
P. Marshalek, E. Dix, and C. Sullivan. 2017. Treatment outcomes comparison between telepsychiatry and face-to-face buprenorphine medication-assisted treatment for opioid use disorder: A 2-year
retrospective data analysis. Journal of Addiction
Medicine 11(2), 138-144. https://doi.org/10.1097/
ADM.0000000000000287
182.Elliott, K. R., and E. Jones. 2019. The association between frequency of opioid misuse and opioid use
disorder among youth and adults in the United
States. Drug and Alcohol Dependence 197: 73–77.
https://doi.org/10.1016/j.drugalcdep.2019.01.008

DOI
https://doi.org/10.31478/202010b

Suggested Citation
Blanco, C., M. M. Ali, A. Beswick, K. Drexler, C. Hoﬀman,
C. M. Jones, T. R. A. Wiley, and A. Coukell. 2020. The
American Opioid Epidemic in Special Populations: Five
Examples. NAM Perspectives. Discussion Paper, National
Academy of Medicine, Washington, DC. https://doi.
org/10.31478/202010b

Author Information
Carlos Blanco, MD, PhD is employed by the National
Institute on Drug Abuse. Mir M. Ali, PhD is employed

Published October 26, 2020

The American Opioid Epidemic in Special Populations: Five Examples

by the Oﬃce of the Assistant Secretary for Planning and
Evaluation. Aaron Beswick, MSW, MPH is employed
by the Health Resources and Services Administration,
Federal Oﬃce of Rural Health Policy. Karen Drexler,
MD, is formerly of the Veterans Aﬀairs Administration.
Cheri Hoﬀman, PhD, is employed by the Oﬃce of the
Assistant Secretary for Planning and Evaluation. Christopher M. Jones, PharmD, DrPH, is employed by the
Centers for Disease Control and Prevention. Tisha R.
A. Wiley, PhD, is employed by the National Institute
on Drug Abuse. Allan Coukell, BSc(Pharmacy), is employed by Civica Inc.
Carlos Blanco, Christopher M. Jones, and Allan
Coukell are members of the Prevention, Treatment,
and Recovery Working Group of the Action
Collaborative on Countering the U.S. Opioid Epidemic,
along with Mitra Ahadpour of the U.S. Food and Drug
Administration; Jennifer Atkins of Blue Cross Blue
Shield Association; Robin Begley of the American
Hospital Association; David Beier of Bay City Capital;
Kate Berry of American’s Health Insurance Plans; Jay
Bhatt (formerly) of the American Hospital Association;
Richard Bonnie of the University of Virginia; Kelly J.
Clark of the American Society of Addiction Medicine;
Anna Legreid Dopp of the American Society of HealthSystem Pharmacists; Ed Greissing of the Milken
Institute; Helena Hansen of New York University;
Kelly King of the American Institutes for Research;
Daniel Knecht of Aetna; Roneet Lev of the Oﬃce
of National Drug Control Policy; Bertha Madras of
McLean Hospital and Harvard Medical School; Bobby
Mukkamala of the American Medical Association;
Andrey Ostrovsky of Social Innovation Ventures;
Harold L. Paz of The Ohio State University; Marcus
Plescia of the Association of State and Territorial
Health Oﬃcials; Alonzo Plough of the Robert Wood
Johnson Foundation; Carter Roeber of the Substance
Abuse and Mental Health Services Administration;
Elizabeth Salisbury-Afshar of University of Wisconsin
School of Medicine and Public Health; Umair Shah
of Harris County Public Health; Joshua Sharfstein of
Johns Hopkins University; Edna Boone Temaner, a
Health Information Technology Subject Matter Expert;
Brooke Trainum of the American Nurses Association;
and Corey Waller of Health Management Associates.

Acknowledgments

Kentucky, Maxwell Isaacoﬀ of National Rural Health
Association, and Sarah Bagley of Boston University for
their thoughtful contributions to this paper.
This paper also benefited from the input of Penney
Cowan, American Chronic Pain Association; Rodrigo
Garcia, Parkdale Center; Cortney Lovell, Our Wellness
Collective and Families Together in New York State; Joy
Rucker of the Texas Harm Reduction Alliance; Daniel
Sledge of the Williamson County Mobile Outreach
Team; and Joycelyn Woods of NAMA Recovery.
Aisha Salman, Jenna Ogilvie, Rebecca Sullenger,
and Elizabeth Finkelman of the National Academy of
Medicine also provided valuable support.

Conflict-of-Interest Disclosures
None to disclose.
Conflict of interest disclosures for members of the
Action Collaborative on Countering the U.S. Opioid
Epidemic can be found at https://nam.edu/actioncollaborative-on-countering-the-u-s-opioid-epidemicworking-group-participants/biases-and-relevant-interests/.

Correspondence
Questions or comments about this manuscript should
be directed to Carlos Blanco at carlos.blanco2@nih.gov
and Allan Coukell at acoukell@gmail.com.

Disclaimer
The views expressed in this paper are those of the authors and not necessarily of the authors’ organizations,
the National Academy of Medicine (NAM), or the National Academies of Sciences, Engineering, and Medicine (the National Academies). The paper is intended to
help inform and stimulate discussion. It is not a report
of the NAM or the National Academies. Copyright by
the National Academy of Sciences. All rights reserved.
The findings and conclusions in this article are those
of the authors and do not necessarily represent the official position of the National Institute on Drug Abuse,
the National Institutes of Health, the Centers for Disease Control and Prevention, the Health Resources
and Services Administration, or the U.S. Department of
Health and Human Services.

The authors would like to thank Daniel Werb of
University of California San Diego and University
of Toronto, Elizabeth Oliva of the Department of
Veterans Aﬀairs, Michele Staton of the University of
NAM.edu/Perspectives

Page 31

