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Preface
The United States is experiencing a public health crisis of almost unprecedented scale:
an epidemic of opioid use disorder and related overdose deaths. It is not wholly new, since
opioid addiction and the resulting societal disruption have been major problems in many
countries for hundreds of years, but its magnitude has increased exponentially in the past
decades.
As this Consensus Study Report articulates, modern medicine and the science that
underpins it have developed and provided a set of highly effective tools that can help address the
opioid epidemic—specifically, three U.S. Food and Drug Administration–approved
medications—that have been severely underused, even in the health care sector. Their
effectiveness and why they are not more widely used are the subjects of this report. Most of the
factors impeding their full use can and must be dealt with if real progress is to be made. These
factors include the misunderstandings and stigma surrounding both addiction and the
medications used to treat it as well as counterproductive ideologies that consider addiction
simply a failure of will or a moral weakness, as opposed to understanding opioid use disorder as
a chronic disease of the brain that requires medical treatment. This misunderstanding and stigma
must be addressed; they have resulted in hundreds of thousands of patients being denied access
to life-saving medications on non-medical, non-scientific grounds, which our committee
considers to be unethical.
As with all such studies, the committee developed its conclusions based on a review of
the scientific literature as it stands at the point in time of the committee’s work. Fortunately,
there is a robust research enterprise that is continuing to work on opioid use disorder and its
treatment. We are confident that these efforts will yield results that will continue to increase
understanding of opioid use disorder and the most effective ways to prevent and treat it.
Knowledge needs include refining in detail the most effective protocols for administering
medications to specific individuals and subpopulations and the identification of additional
molecular targets and approaches to enable the development of new and even more effective
medications. Other research needs are discussed throughout the report.
The committee would like to express its great appreciation to the study director, Michelle
Mancher, and her colleagues on the National Academies staff whose dedication, competence,
and hard work have greatly improved the quality of this report. We also greatly appreciate the
insight and support of our sponsors, the National Institute on Drug Abuse of the National
Institutes of Health and the Substance Abuse and Mental Health Services Administration.

Alan I. Leshner, Chair
Committee on Medication-Assisted Treatment of Opioid Use Disorder
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Summary1

The opioid crisis in the United States has come about because of excessive use of these
drugs for both legal and illicit purposes and unprecedented levels of consequent opioid use
disorder (OUD). More than 2 million people in the United States are estimated to have OUD,
which is caused by prolonged use of prescription opioids, heroin, or other illicit opioids. OUD is
a life-threatening condition associated with a 20-fold greater risk of early death due to overdose,
infectious diseases, trauma, and suicide. Mortality related to OUD continues to escalate as this
public health crisis gathers momentum across the country, with opioid overdoses killing more
than 47,000 people in 2017 in the United States. Efforts to date have made no real headway in
stemming this crisis, in large part because tools that already exist—like evidence-based
medications—are not being deployed to maximum impact. To support the dissemination of
accurate, patient-focused information about evidence-based treatment for OUD, the National
Institute on Drug Abuse and the Substance Abuse and Mental Health Services Administration
asked a committee convened by the National Academies of Sciences, Engineering, and Medicine
to examine the evidence base for medications to treat OUD and to identify barriers that prevent
people from accessing safe, effective, medication-based treatment (see Box S-1). The full
Statement of Task to the committee is provided in Box S-3 at the end of this summary.
OUD is a chronic brain disease that comes about because of the effects of prolonged
opioid use on brain structure and function. These brain changes—and the resulting addiction—
can be treated with life-saving medications, but those medications are not available to most of
the people who need them. Methadone, buprenorphine, and extended-release naltrexone are safe
and highly effective medications that are already approved by the U.S. Food and Drug
Administration (FDA) to treat OUD. By alleviating withdrawal symptoms, reducing opioid
cravings, or decreasing the response to future drug use, these medications2 make people with
OUD less likely to return to drug use and risk a fatal overdose. These medications also help
people restore their functionality, improve their quality of life, and reintegrate into their families
and communities. These medications save lives, but the majority of people with OUD in the
United States receive no treatment at all.

1

This summary does not include references. Citations for the discussion presented in this summary appear in
subsequent report chapters.
2
Only methadone and buprenorphine alleviate withdrawal symptoms; all three medications decrease craving and
block the euphoric effects of taking other opioids.
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MEDICATIONS FOR OUD SAVE LIVES

BOX S-1
Medication-Based Treatment for Opioid Use Disorder
Although medication-assisted treatment (MAT) is a term commonly used to
describe treatment programs for opioid use disorder (OUD) that include any of the three
opioid agonist or antagonist medications, the committee chose to use the term
“medication-based treatment for OUD” rather than MAT throughout this report. This
change in nomenclature aligns with the committee’s conceptual framework of OUD as a
chronic disorder for which medications are first-line treatments that are often an integral
part of a person’s long-term treatment plan, rather than complementary or temporary
aids on the path to recovery.

As with any other disease, medications should not be withheld from people with OUD
without sufficient medical justification. Withholding them on ideological or other non-evidencebased grounds is denying people needed medical care. However, some addiction treatment
facilities that ban medications are still being supported by funding streams that are tied to the
criminal justice system or housing authorities, creating strong incentives to steer patients toward
non-medication-based treatment approaches.
As the number of people with OUD surges, the need for treatment is far outstripping the
current capacity to deliver it. A host of systemic barriers prevent people from accessing those
medications. For example, when OUD treatment delivery settings are separate from the rest of
medical care, the surrounding regulatory and legal requirements can impose hard-to-overcome
barriers on accessing medication-based treatment for OUD. The current system of care delivery
for OUD is fragmented and inequitable, so that a coordinated response will be required to
overcome the inertia that has allowed the crisis to spiral to this extent. Box S-2 summarizes the
major conclusions of the report. Curbing the epidemic will require an “all hands on deck”
strategy across every sector—health care, criminal justice, patients and their family members,
and beyond—because no sector alone will be able to resolve the crisis. Making access to
medications much broader and more equitable is a high priority for making meaningful progress
in saving lives of those with OUD.

BOX S-2
Summary of Conclusions
1. Opioid use disorder is a treatable chronic brain disease.
2. U.S. Food and Drug Administration (FDA)-approved medications to treat opioid
use disorder are effective and save lives.
3. Long-term retention on medications to treat opioid use disorder is associated with
improved outcomes.
4. A lack of availability of behavioral interventions is not a sufficient justification to
withhold medications to treat opioid use disorder.
5. Most people who could benefit from medication-based treatment for opioid use
PREPUBLICATION COPY: UNCORRECTED PROOFS
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disorder do not receive it, and access is inequitable across subgroups of the
population.
6. Medication-based treatment is effective across all treatment settings studied to
date. Withholding or failing to have available all classes of FDA-approved
medication for the treatment of opioid use disorder in any care or criminal justice
setting is denying appropriate medical treatment.
7. Confronting the major barriers to the use of medications to treat opioid use
disorder is critical to addressing the opioid crisis.
OPIOID USE DISORDER IS A TREATABLE CHRONIC BRAIN DISEASE
Addiction is a chronic disease that involves compulsive or uncontrolled use of one or
more substances in the face of negative consequences. As with other chronic medical conditions,
a confluence of genetic, environmental, and social factors shape a person’s vulnerability to
addiction and ease of recovery from it. These factors determine a person’s propensity to start
using drugs and to keep using them, as well as a person’s susceptibility to the particular types of
neurobiologic changes in the brain that characterize the progression to addiction. Building on
decades of research, the scientific community has coalesced around the brain disease model of
addiction. In people with OUD and other substance use disorders, prolonged and repeated drug
use over time cause lasting effects on brain structure and function. Prescription and illicit opioids
produce powerful and sustained effects on the brain’s opioid system; repeated use can disrupt the
regulation of the system and result in tolerance, physical dependence, and addiction. The
evidence shows that these brain changes can be treated effectively with medications that help
people refrain from using drugs, thus sharply reducing their risks of overdose and death. By
alleviating opioid cravings and withdrawal symptoms, the medications can also provide
opportunities to address the behavioral and social components of addiction, which are critically
important both to the disorder’s development and treatment.
This scientific understanding of OUD is at odds with the prevailing public perception of
the disorder, which is colored by the misconception of addiction as simply a moral failing. That
popular view has proliferated through generations of social stigmatization directed at people who
use drugs; this misinformed stigma has also spread to the medications used to treat OUD. In fact,
people with OUD have a chronic disease that, like many others, warrants long-term medical
management beyond episodic acute care incidents.
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OUD is caused by changes in brain circuitry that can be treated with medication to
restore healthy brain function, which leads to improvements in behaviors associated with
addiction. The medications currently approved by FDA for treating OUD are evidence-based,
safe, and highly effective. Medication-based treatment for OUD focuses first on managing
withdrawal symptoms and then on controlling or eliminating the patient’s compulsive opioid use,
most commonly with the agonist medications methadone or buprenorphine. Large systematic
reviews and randomized controlled trials show that patients with OUD who receive these
medications are less likely to die from overdose or other causes related to their addiction.
Patients who receive medication have higher treatment retention rates, better long-term treatment
outcomes, and improved social functioning; they are also less likely to inject drugs or transmit
infectious diseases. For patients who have gone through withdrawal from opioids for a sufficient
time, extended-release naltrexone may be used for maintenance treatment. Available evidence
clearly supports the use of medications and the need to expand access to medications to reduce or
eliminate compulsive opioid use, to reduce the risk of premature death, and to improve the
quality of life of people with OUD and their families.
Methadone, buprenorphine, and extended-release naltrexone all work by targeting the
mu-opioid receptor within the opioid system. Because each medication has a distinct mechanism
of action, the most appropriate medication and dosage varies across patients and may vary in the
same patient over the course of treatment. The existing medications are very effective, but they
are not perfect; for example, evidence gaps remain about how to choose the most effective
medication for a particular patient and how best to retain people in treatment, which is itself a
significant problem. Moreover, because OUD has complex behavioral and social causes and
consequences, it is not yet known which behavioral interventions might be most appropriate to
help restore patients to full functionality. Therefore, even though there is a need to act urgently to
improve access to existing medications, at the same time innovation cannot stagnate. Research
should continue to focus on developing new and better medications to treat OUD, on
determining the most effective behavioral therapies to maximize outcomes, and on refining the
most appropriate protocols for their effective use.
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Evidence demonstrates that patients who receive longer-term treatment with medication
for OUD have better treatment outcomes; they are also less likely to die from overdose if they
return to use while on medication. In fact, people with OUD are up to 50 percent less likely to
die when they are being treated long term with methadone or buprenorphine. Further research is
needed to define an optimal treatment regimen for each of the available medications and to
directly compare the effects of the three medications’ long-term use. Nonetheless, in spite of the
need for more research, the body of evidence amassed over the last 50 years underscores the
benefits of long-term retention on medication.

Treatment with a combination of medication and evidence-based behavioral interventions
(e.g., contingency management approaches, cognitive behavioral therapy, and structured family
therapy) can be effective for many people with OUD. However, little is known about which
combinations of medication and behavioral interventions are most effective, which patients are
most likely to benefit from behavioral interventions, and which patients may do well with
medications and appropriate medical management alone. Even among patients who would
benefit from the addition of behavioral interventions, it is better for them to receive medication
with appropriate medical management than to have it withheld. The life-saving aspects of these
medications have been established even in the absence of accompanying behavioral
interventions. Given the resource limitations faced in many settings, it is critical that providers
do not withhold medications from their patients just because behavioral interventions are not
available.
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MEDICATIONS ARE NOT AVAILABLE TO MANY PEOPLE WHO NEED THEM
Most people with OUD in the United States do not receive any treatment at all, and those
who do receive any type of treatment may wait years to do so. Of the small proportion of people
who do receive treatment, just a fraction receive medication. Access to evidence-based treatment
is poor across the board, but it is starkly inequitable among certain generational, racial, ethnic,
social, and economic groups. Although the research is not yet granular enough to develop
tailored treatment guidelines for specific subpopulations, the available evidence supports the
effectiveness of medication for treating OUD in all groups, including adolescents, pregnant
women, and people with comorbidities. However, the treatment gap is exacerbated for
vulnerable populations, whose members face steep barriers in accessing medications.
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Access to medications for OUD remains inequitable across different treatment settings as
well. In the United States, methadone can only be administered through specialty facilities
known as opioid treatment programs (OTPs), even though the available evidence shows that
delivering it through an office-based medical practice setting is also effective. Moreover, most
residential treatment facilities do not offer medications, and if they do, they rarely offer all three
medications.
Despite the large and increasing numbers of people with OUD entering the criminal
justice system in the United States, evidence-based medications are often withheld or are only
provided on a limited basis for medically supervised withdrawal. As a result, few people with
OUD receive medication while incarcerated or under the supervision of drug courts. In addition,
justice-involved people who do receive medication for OUD are often not linked with care upon
release, leading to treatment discontinuation and the concomitant risks of overdose and death.
Given that these medications are known to save lives, it is arguable that withholding them from
persons with OUD is unethical, as withholding insulin or blood pressure medications would be.
Pharmacies, mobile medication units, community health centers, emergency departments,
and other care settings provide opportunities to engage people with OUD and link them to
evidence-based care. Expanding medications for OUD into a broader range of care settings
would save lives and build the capacity to make real progress against the epidemic.
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A number of barriers, both social and systemic, prevent people with OUD from accessing
the life-saving medications they need. Making headway against the opioid crisis will require
addressing barriers related to stigma and discrimination, inadequate professional education,
overly stringent regulatory and legal policies, and the fragmented systems of care delivery and
financing for OUD.
The stigmatization of people with OUD is a major barrier to treatment seeking and
retention. Social stigma from the general public is largely rooted in the misconception that
addiction is simply the result of moral failing or a lack of self-discipline that is worthy of blame,
rather than a chronic brain disease that requires medical treatment. Evidence demonstrates that
social stigma contributes to public acceptance of discriminatory measures against people with
OUD and to the public’s willingness to accept more punitive and less evidence-based policies for
confronting the epidemic. Patients with OUD also report stigmatizing attitudes from some
professionals within and beyond the health sector, further undercutting access to evidence-based
treatment. The medications, particularly the agonist medications, used to treat OUD are also
stigmatized. This can manifest in providers’ unwillingness to prescribe medications due to
concerns about misuse and diversion and in the public’s mistaken belief that taking medication is
“just substituting one drug for another.” Importantly, the rate of diversion is lower than for other
prescribed medications, and it declines as the availability of medications to treat OUD increases.
Despite the mounting crisis, the health care workforce in the United States does not
receive adequate, standardized education about OUD and the evidence base for medication-based
treatment. This has created a shortage of providers who are knowledgeable, confident, and
willing to provide medications to patients. Many rural areas are being overwhelmed by the
opioid epidemic and have very few, if any, trained and licensed providers who can prescribe the
medications. Misinformation and a lack of knowledge about OUD and its medications are also
prevalent across the law enforcement and criminal justice systems.
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Stringent laws and regulatory policies pose substantial barriers to methadone and
buprenorphine access. Laws and regulatory requirements restrict outpatient methadone treatment
to state- and federally certified OTPs, which is detrimental to long-term treatment adherence for
many patients. Unlike methadone, buprenorphine is approved to be prescribed in office-based
settings, but only by providers who undergo specialized training and obtain a waiver from the
Drug Enforcement Administration. Few providers in the United States have such waivers
(estimated at less than 3 percent), and additional regulations limit the number of patients that
each provider can treat with medication. To compound the problem, most waivered providers
prescribe buprenorphine at well below the capacity they are allowed. These policies are not
supported by evidence, nor are such strict regulations imposed upon access to life-saving
medications for other chronic diseases.
The system of care delivery for OUD is fragmented and poorly integrated into the
broader health system in the United States. Treatment settings and financing streams for
substance use disorders are generally detached from primary care, further obstructing access to
medications for OUD, especially among people with other co-occurring conditions. Many
providers are reluctant to treat people with OUD because they do not receive timely and
sufficient reimbursement by public and private insurance coverage, which often limits or
excludes evidence-based medication treatment services for OUD. These barriers are
compounded by other restrictions, such as prior authorization policies, dose limitations or forced
dose tapers, counseling requirements and annual or lifetime limits on the amount of OUD
medication a person can receive. Almost half of nonelderly adults with OUD are covered by
Medicaid, which has been shown to help connect people with medication-based treatment for
OUD and to improve treatment retention. However, Medicaid coverage for OUD medications
varies widely by state, with some states excluding methadone and buprenorphine entirely.
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MEDICATIONS FOR OUD SAVE LIVES
STATEMENT OF TASK AND STUDY METHODOLOGY

This consensus study was carried out by the committee between October 2018 and March
2019. Study activities included a comprehensive literature review of the effectiveness of
medications for OUD and the barriers people face in accessing them. The committee held a 1.5day public workshop in Washington, DC, which was summarized in proceedings in brief, as well
as two 2-day closed committee meetings. The Statement of Task to the committee is provided in
Box S-3.
BOX S-3
Statement of Task
To support the dissemination of accurate patient-focused information about
treatments for addiction, and to help provide scientific solutions to the current opioid
crisis, an ad hoc committee under the auspices of the National Academies of Sciences,
Engineering, and Medicine will conduct a study of the evidence base on medicationassisted treatment (MAT) for opioid use disorder (OUD). Specifically, the committee
will:
• Review current knowledge and gaps in understanding regarding the
effectiveness of MAT for treating OUD;
• Examine available evidence on the range of parameters and circumstances in
which MAT can be effectively delivered (e.g., duration of treatment,
populations, settings, and interventions to address social determinants of
health as a component of MAT);
• Identify challenges in implementation and uptake; and
• Identify additional research needed on MAT for OUD.
Based on its review of the literature and input from the public workshop, the committee
will develop a report with its findings and conclusions.
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1
Introduction

The United States is facing an epidemic of opioid-related mortality and morbidity that is
unparalleled in its scope and staggering in its impact. Drug overdoses are the leading cause of
accidental deaths in the United States (Volkow et al., 2014). The U.S. Centers for Disease
Control and Prevention (CDC) reports that more than 70,000 people in the United States died of
drug overdoses in 2017 (Hedegaard et al., 2018), and the rise in drug overdoses has been linked
to recent declines in American life expectancy (Joszt, 2018). Two-thirds (more than 47,000) of
drug overdose deaths were caused by opioids—both legal and illicit (CDC, 2018b). Emergency
departments had 358,000 visits from opioid poisoning in 2015 alone (Weiss and Heslin, 2018).
This public health crisis has emerged from two intertwined epidemics: the excessive use
of opioids for both legal and illicit purposes and unprecedented levels of consequent opioid use
disorder (OUD). According to 2016 data from the National Survey on Drug Use and Health,
more than 11.8 million people over age 12 had misused opioids within the prior 12 months with
11.5 million people having misused prescription opioids (of an estimated 91.8 million adults who
used prescription opioids) and 948,000 people having used heroin that year—including 641,000
people who used both types of opioids (Ahrnsbrak et al., 2017; Han et al., 2017). Among these,
an estimated 2.1 million people suffered from an OUD, including 1.8 million with prescription
OUD and 646,000 people with heroin use disorder, which are not mutually exclusive (Ahrnsbrak
et al., 2017). People who misuse prescription opioids are almost 20 times more likely to use
heroin for the first time, and, although just 4 to 6 percent of people who misuse prescription
opioids transition to heroin within 5 years, 80 percent of people who use heroin have previously
misused prescribed opioids (Carlson et al., 2016; Cicero et al., 2014a; Muhuri et al., 2013).
The current U.S. opioid epidemic began in the 1990s, when over-prescribing of opioids
for pain management1 led to their extensive diversion and misuse (Axeen, 2018; Bohnert et al.,
2011; Kolodny et al., 2015; Lyapustina and Alexander, 2015; Yang et al., 2018). Heroin
1

Around two-thirds of people who misuse opioids report doing so for pain management; more than one-third of
people who misuse opioids report obtaining them by prescription from a health care provider. Between 21 and 29
percent of people who are prescribed opioids for chronic pain will misuse them, and an estimated 8 to 12 percent of
people who misuse them will develop an OUD (Vowles et al., 2015).
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overdoses began to escalate rapidly in 2010, followed by a wave of overdose deaths due to
synthetic opioids that began in 2013 and continues to rise each year as the illicitly manufactured,
synthetic opioid fentanyl floods street-drug markets (Seth et al., 2018). Together, overdoses of
legally prescribed and illicit opioids killed almost 400,000 people in the United States between
1999 and 2017, with the annual death toll increasing five-fold between the beginning and end of
that period (CDC, 2018a). Synthetic-opioid overdose deaths increased by 45 percent between
2016 and 2017 (Hedegaard et al., 2018).
The impact of the opioid epidemic extends far beyond overdose mortality or the
immediate consequences to individuals who use opioids or their families. There has been a reemerging public health crisis of infectious diseases driven by the opioid epidemic, with the
transmission of HIV and hepatitis C virus increasing with the rise in the numbers of young adults
injecting drugs, which also increases susceptibility to endocarditis and infections of the skin,
bones, and joints (CDC, 2017). Given the compounding risk factors of overdose, infectious
diseases, trauma, and suicide, people with OUD have a 20-fold greater chance of early death
(Schuckit, 2016). Women who use opioids while pregnant can give birth to newborns with
neonatal abstinence syndrome; the number of cases of this syndrome increased by 500 percent
between 2000 and 2012 in the United States (Ko et al., 2016; Patrick et al., 2015).
The socioeconomic consequences of the opioid epidemic are also proliferating in the
form of health care costs, loss of productivity, and criminal involvement. CDC estimated that the
economic burden of prescription opioid misuse in the United States is upward of $78 billion per
year (Florence et al., 2016). The Council of Economic Advisors estimated the social cost of the
opioid epidemic to be $504 billion in 2015 (Council of Economic Advisors, 2017). In addition,
the OUD epidemic has been linked to an increase in the number of children in foster care (Radel
et al., 2018) and linked to homelessness and housing insecurity (Doran et al., 2018).
Consensus is growing that the opioid epidemic will need to be addressed on multiple
fronts by implementing evidence-based strategies to prevent OUD, to treat OUD successfully,
and to manage pain effectively while mitigating the risks of addiction, misuse, and diversion
(IOM, 2011; NASEM, 2017). The most common approaches for treating OUD in the United
States can be divided into medication-based treatment programs (see Box 1-1) and nonmedication-based models. This report focuses on medication-based treatment for OUD; other
treatment approaches were not reviewed in detail since that would have been outside the scope of
the committee’s task. However, the issue of whether behavioral interventions are required for
medication to be effective is considered in other sections of this report. Three medications are
currently approved by the U.S. Food and Drug Administration for the treatment of OUD:
methadone, buprenorphine, and the long-acting form of naltrexone (see Box 1-2 for more
information on the medications).
Treating OUD with medication is an evidence-based modality, in which medications are
part of a comprehensive “whole patient” approach that may also involve behavioral counseling,
community-based peer support, primary care, and wrap-around services that support the longterm care of people with OUD. As part of an overall treatment strategy, the use of medications
supports long-term remission. Medication is also a core component of medically supervised
withdrawal from opioids, as it can alleviate acute withdrawal symptoms and reduce cravings.
Each medication has its own treatment characteristics—and can affect individuals in different
ways—so the treatment regimen needs to be tailored to patients’ specific conditions and needs.
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BOX 1-1
Medication-Based Treatment for Opioid Use Disorder
Although medication-assisted treatment (MAT) is a term commonly used to
describe treatment programs for opioid use disorder (OUD) that include any of the three
opioid agonist or antagonist medications, the committee has chosen to use the term
“medication-based treatment for OUD” rather than MAT throughout this report. This
change in nomenclature aligns with the committee’s conceptual framework of OUD as a
chronic disorder for which medications are first-line treatments that are often an integral
part of a person’s long-term treatment plan, rather than complementary or temporary
aids on the path to recovery.

BOX 1-2
U.S. Food and Drug Administration–Approved Medications for the Treatment of
Opioid Use Disorder
Methadone, buprenorphine, and extended-release naltrexone are currently
approved by the U.S. Food and Drug Administration (FDA) for the treatment of opioid
use disorder (OUD). Methadone and buprenorphine are known to be effective in
relieving withdrawal symptoms during the acute phase of treatment (medically
supervised withdrawal) and in reducing cravings and illicit opioid use when used for the
long-term (known as the maintenance phase). Naltrexone is only used as maintenance
treatment.
As an opioid-agonist medication, methadone fully activates the brain’s opioid
receptors through the same mechanism as prescription or illicit opioids, but it is safer
and less addictive because its uptake is slower and its effects less euphoric.
Methadone is typically taken orally once daily and administered in person at opioid
treatment programs. Long-term use of methadone is commonly referred to as
methadone maintenance. When the term “methadone treatment” is used in this report,
it refers to methadone maintenance treatment.
Buprenorphine is a partial opioid-agonist medication that activates opioid
receptors. It is typically taken under the tongue and prescribed by a certified provider,
without requiring the administration of the medication to be observed. It is available by
injection, which lasts 28 days, or by implant, which lasts 6 months. The most commonly
prescribed formulation contains naloxone as a deterrent to misuse, because it triggers
withdrawal if injected. When the term “buprenorphine treatment” is used in this report, it
may refer to any of the forms of buprenorphine.
Naltrexone is an opioid antagonist, and it works by blocking opioid receptors and
eliminating the euphoric and pain-relieving effects of opioids. It can be administered by
mouth daily or as depot injection once monthly, but the oral formulation has been
shown to be ineffective for OUD. Only an extended-release formulation of naltrexone is
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approved by the FDA for treatment of OUD. Unlike the other two medications,
naltrexone treatment requires stopping the use of any opioids for a period of 7 to 10
days prior to treatment initiation, which can be extremely challenging for people with
OUD.
SOURCES: Schuckit, 2016; Volkow et al., 2014, 2018.

As presented in Chapter 2, the available evidence clearly establishes that a core element
of successful treatment of OUD is medication that is administered appropriately—that is, with
medical management that consists of regular provider meetings with ongoing monitoring of drug
use and psychosocial functioning. Large systematic reviews and randomized controlled trials
have demonstrated that treatment with either methadone or buprenorphine is associated with an
array of positive outcomes, including fewer fatal overdose deaths (Schwartz et al., 2013), better
treatment retention rates (Bart, 2012; Mattick et al., 2009, 2014; Schuckit, 2016), lower rates of
other opioid use (Bart, 2012; Kakko et al., 2003; Mattick et al., 2009, 2014; Thomas et al., 2014),
decreased mortality (Schuckit, 2016), less injection drug use (Woody et al., 2014), reduced
transmission of HIV infections (Gowing et al., 2011), improved social functioning (Bart, 2012;
Schuckit, 2016), decreased engagement in criminal activity (Schuckit, 2016), and lower rates of
neonatal abstinence syndrome (Thomas et al., 2014). Expanding access to these medications
reduces the number of deaths due to opioid overdose (Cicero et al., 2014b). Extended-release
naltrexone is newer and has not been studied as extensively. However, the studies that have been
done have consistently found that its administration demonstrates better retention in treatment,
lower rates of opioid use, and lower rates of opioid craving than a placebo (Jarvis et al., 2018).
Retention rates of individuals in medication-based treatment for OUD are generally low, but they
vary widely across treatment settings (Timko et al., 2016).
Despite the preponderance of evidence that medications to treat OUD are safe and
effective, they remain highly underused in the United States. In 2017, about 80 percent of people
who needed OUD treatment did not receive it, amounting to some 1.7 million people (Park-Lee
et al., 2017). Chapter 3 examines the nature and extent of OUD and access to medications across
subgroups of the population. The treatment gap widens further for vulnerable populations. For
example, only 1 in 20 people with OUD in prison receives treatment during incarceration, and
opioid overdose is a leading cause of death in people who have recently been released
(Binswanger et al., 2013; Krawczyk et al., 2017). Medication-based treatment is rare and
unavailable for most pregnant women with OUD (Terplan et al., 2015). People with OUD in
rural communities, which are hard hit by the opioid epidemic, often face administrative,
infrastructural, and transportation barriers to accessing these medications (NRHA, 2017).
Around 2.5 million people received treatment at a specialty facility in 2016 for a
substance use disorder (Park-Lee et al., 2017).2 The proportion of these facilities that offered any
of the FDA-approved medications increased from only 20 percent in 2007 to 36 percent in 2016,
mainly due to increases in offering buprenorphine and extended-release naltrexone. Only 6
2

These estimates are based on SAMSHA’s 2016 National Survey on Drug Use and Health (Ahrnsbrak et al, 2017).
One limitation of the survey is that it does not currently measure the use of medications to treat OUD.
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percent of facilities offered all three medications in 2016 (Mojtabai et al., 2019). A 2015 study
found that in 48 states and the District of Columbia, the rates of OUD exceeded buprenorphine
treatment capacity (Jones et al., 2015). Chapter 4 describes evidence for implementing
medication-based treatment for OUD in different care settings, including opioid treatment
programs (OTPs), office-based, acute care, and criminal justice and other care settings.
The low usage rates of medications to treat OUD are a consequence of multiple barriers,
which are discussed in Chapter 5. Medications to treat OUD remain highly stigmatized among
the general public as well as among professionals who commonly interact with persons with
OUD (Brondani et al., 2017; DeFlavio et al., 2015; Kennedy-Hendricks et al., 2016, 2017;
Livingston et al., 2018; van Boekel et al., 2013). Most of these professionals receive inadequate
education and training about OUD and its treatment (Merrill et al., 2002; Moran et al., 2017).
Regulatory and policy barriers around methadone and buprenorphine—such as current
buprenorphine waiver policies, patient limits, and restrictions on settings—also impede the
expansion of medication for OUD. Finance and payment policies impose further restrictions on
medications that can prevent patients from accessing medications (Clark and Baxter, 2013;
Huskamp et al., 2018; Peters and Wengle, 2016).
CHARGE TO THE COMMITTEE AND STUDY SCOPE
In September 2018, the National Institute on Drug Abuse and the Substance Abuse and
Mental Health Services Administration charged the National Academies of Sciences,
Engineering, and Medicine (the National Academies) with developing a consensus report to
synthesize the current knowledge on medication-based treatment for OUD and to highlight gaps
in the evidence base to guide future research, policy, and service provision; to ensure that
evidence-based treatment is delivered effectively; and to help identify impediments to its wider
adoption (see Box 1-3 for the full Statement of Task). The National Academies convened a 14member ad hoc committee of experts in the fields of neurobiology, pharmacology, addiction
medicine, psychology, social work, nursing, health policy, and epidemiology to respond to the
charge based on their experience and knowledge in the treatment of opioid use disorder. The
committee also included individuals with lived experience as patients and family members of
individuals with OUD.

BOX 1-3
Statement of Task
To support the dissemination of accurate patient-focused information about
treatments for addiction and to help provide scientific solutions to the current opioid
crisis, an ad hoc committee under the auspices of the National Academies of Sciences,
Engineering, and Medicine will conduct a study of the evidence base on medicationassisted treatment (MAT)a for opioid use disorder (OUD). Specifically, the committee
will:
• Review current knowledge and gaps in understanding regarding the
effectiveness of MAT for treating OUD,
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• Examine available evidence on the range of parameters and circumstances in
which MAT can be effectively delivered (e.g., duration of treatment,
populations, settings, and Interventions to address social determinants of
health as a component of MAT),
• Identify challenges in implementation and uptake, and
• Identify additional research needed on MAT for OUD.

Based on its review of the literature and input from the public workshop, the committee
will develop a report with its findings and conclusions.
a

See Box 1-1 for an explanation of the committee’s decision to not use the term MAT in this
report.

CONCEPTUAL FRAMEWORK AND KEY TERMS
Addiction is a chronic disease that involves compulsive or uncontrolled use of one or
more substances in the face of negative consequences (HHS, 2016). As with other chronic
medical conditions, a confluence of genetic, environmental, and social factors shape a person’s
vulnerability to addiction. These factors determine a person’s propensity to start using drugs and
to keep using them, as well as a person’s susceptibility to the particular types of neurobiological
changes in the brain that characterize the progression to addiction (Demers et al., 2014; Volkow
and Muenke, 2012). Addiction to opioids or OUD results from changes in the brain caused by
prolonged opioid use, which should be treated with individualized, multidisciplinary care
similarly to how other chronic diseases, such as diabetes or asthma, are treated. Box 1-4 provides
an overview of the diagnostic criteria for OUD in the Diagnostic and Statistical Manual for
Mental Disorders, Fifth Edition. OUD can be treated successfully, allowing a person to attain
full functionality and a high-quality of life (Volkow et al., 2014). However, a major gap exists
between the scientific evidence around addictions and substance use disorders and the public
perceptions of those issues. There is substantial stigma attached to being a person with OUD
which is not generally applied to others with chronic diseases (Barry et al., 2014; Leshner, 1997),
due in part to the negative social effects of drug use and addiction on the broader population
(Humphreys, 2017). The stigmatization of OUD and medications to treat it is underpinned by the
faulty premise that addiction is simply a moral failure, rather than a chronic condition that
warrants appropriate evidence-based treatment (Kennedy-Hendricks et al., 2016, 2017).
There has been a growing understanding within the scientific research and medical
communities that OUD and other substance use disorders are in fact chronic diseases susceptible
to relapse and should be treated as such, rather than treating them only as episodic acute care
incidents (Leshner, 1997; White et al., 2002). Tolerance and withdrawal symptoms are the
hallmarks of prolonged opioid use. Over time, progressively higher doses of opioids are required
to yield the same effect because the functional response of the brain’s opioid receptors becomes
impaired (Williams et al., 2013). Escalating tolerance due to chronic opioid use causes acute
physical and psychological withdrawal symptoms that can develop within hours of
discontinuation (Schuckit, 2016). Reduced tolerance after a period without opioids leads to an
increased risk of overdose if the person returns to use with an opioid that has a relatively more
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potent effect (Strang et al., 2003). This explains, for example, the high overdose risk of former
inmates after release from prison (Binswanger et al., 2007, 2013). People with OUD need
treatment and support to cope with their symptoms during the acute withdrawal phase and to
reduce their cravings and illicit opioid use during the maintenance phase. Research has shown
that substance use disorder treatment is more effective when viewed, like other chronic
conditions, as requiring continuing care with treatment goals focused on management rather than
a cure, defined as total stopping of drug use for the rest of one’s life (Humphreys and Tucker,
2002; McLellan et al., 2000; O’Brien and McLellan, 1996).
BOX 1-4
Diagnostic Criteria for Opioid Use Disorder
The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition defines
opioid use disorder as the presence of two or more of the criteria shown below within a
12-month period. The severity is defined as mild if two to three criteria are met,
moderate if four to five criteria are met, and severe if six or more criteria are met. (The
final two criteria are not counted toward a diagnosis of prescription opioid use disorder.)
•
•
•
•
•
•
•
•
•
•
•

Using larger amounts of opioids or over a longer period than was intended
Persistent desire to cut down or unsuccessful efforts to control use
Great deal of time spent obtaining, using, or recovering from use
Craving, or a strong desire or urge to use opioids
Failure to fulfill major role obligations at work, school, or home due to
recurrent opioid use
Continued use despite recurrent or persistent social or interpersonal
problems caused or exacerbated by opioid use
Giving up or reducing social, occupational, or recreational activities due to
opioid use
Recurrent opioid use in physically hazardous situations
Continued opioid use despite physical or psychological problems caused or
exacerbated by its use
Tolerance (marked increase in amount; marked decrease in effect)
Withdrawal syndrome as manifested by cessation of opioids or use of opioids
(or a closely related substance) to relieve or avoid withdrawal symptoms

These criteria do not apply to people taking opioids as prescribed by their medical
provider.
SOURCE: Adapted from APA, 2013.

Underpinning the understanding of OUD as a chronic disease is the brain disease model
of addiction. According to this model, substance use disorders are diseases of the brain because
of the effects that those substances have on brain structure and function. Opioids target a
naturally occurring opioid system in the brain which has evolved to play an important role in the
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control of pain, stress, reward, eating, sleep, emotions, and cognition (Brown et al., 2011; Elman
and Borsook, 2016). The natural opioids, also known as endorphins or endogenous opioids,
activate the brain’s opioid receptors to produce their critical effects on brain function and
behavior. Extensive neuroscience research has defined the key features of this natural system.
These features include the system’s many component molecules,3 their brain distribution, and the
three classes of opioid receptors that mediate the actions of endogenous and exogenous opioids
(Darcq and Kieffer, 2018; Valentino and Volkow, 2018). Prolonged opioid use may lead to OUD
by superseding the actions of the natural endorphins at the opioid receptors, which can overtake
the opioid system and prevent its ability to self-regulate. In a brain without OUD, the effects of
endorphins are self-limited by numerous checks and balances, but repeated use of opioids can
produce powerful and sustained effects that dramatically disrupt this regulation, resulting in
tolerance, physical dependence, and addiction. Among their many effects, opioids initially
produce positive feelings (or euphoria) not only through the stimulation of the mu opioid
receptor, but also through the subsequent release of the neurotransmitter dopamine in the brain’s
reward circuits. The dopamine system is one of several brain systems involved in drug reward
processes (Koob, 1992). With repeated opioid use, the dopamine response becomes more
“sensitized” (i.e., magnified after repeated exposures), which contributes to active craving of the
drug (Robinson and Berridge, 2008). Over time, the use of opioids also dampens the influence of
brain circuits tied to “executive function” and decision making which restrain drug-seeking
behavior (Koob, 2006; Volkow et al., 2016). This combination of an increased drive for reward
and craving coupled with the loss of inhibitory control can lead an individual to act impulsively
and pursue instant gratification by consuming the drug.
The altered reward and cognitive processes in combination with the emergence of a
chronic stress and negative mood state have been hypothesized to be responsible for a “dark side
of addiction” (Koob, 2006), in which the attempts to alleviate negative emotions and the inability
to feel pleasure that arise during non-intoxication periods contribute to compulsive drug-taking
behavior. A particular component of the brain opioid system—the dynorphin-kappa system—has
been strongly implicated in this persistent negative affect which is thought to drive continued
drug use, craving, and relapse (Chavkin and Koob, 2016). Moreover, these changes to the brain
continue even after an individual discontinues opioid use and no longer has symptoms of acute
withdrawal, making long-term recovery more difficult (Leshner, 1997; Volkow et al., 2016).
Ultimately, the committee contends, framing opioid use disorder as a chronic disease
that is responsive to treatment broadly available through the health care delivery system through
a chronic disease management approach will help to decrease the stigma around OUD and allow
more individuals to receive high-quality, long-term care. This conceptual framework requires
precision and sensitivity to the terminology used to describe OUD; Box 1-5 presents a list of
terms and definitions.

BOX 1-5
Key Terms
Abstinence—This term typically is used to refer to not using alcohol or illicit drugs.
3

Such as the endogenous opioid neuropeptides beta-endorphin, the enkephalins, and dynorphin.
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This term is complex and often misused. This committee will not use this term, opting
instead to using the term remission (see below).
Addiction—Another term for a substance use disorder, which is associated with
compulsive or uncontrolled use of one or more substances in the face of negative
consequences. Addiction is a chronic brain disease that has the potential for both
recurrence and remission.
Agonist—A chemical substance that binds to and activates certain receptors on cells,
causing a biological response. Methadone is an example of an opioid-receptor full
agonist. Buprenorphine is an example of an opioid-receptor partial agonist.
Antagonist—A chemical substance that binds to and blocks the activation of certain
receptors on cells, preventing a biological response. Naltrexone and naloxone are
examples of opioid-receptor antagonists.
Behavioral interventions—Interventions (e.g., cognitive behavioral therapy,
contingency management, structured family therapy) designed to engage people in
opioid use disorder treatment, provide incentives to not use illicit opioids, modify
attitudes and behaviors related to the use of opioids, and increase life skills to handle
stressful circumstances and environmental cues that may trigger intense craving for
opioids.
Dependence—A physical state in which an organism only functions normally in the
presence of a substance and experiences physical disturbance when the substance is
removed. A person can be dependent on a substance without being addicted, but
dependence sometimes leads to addiction.
Diversion—A legal concept involving the transfer of any legally prescribed controlled
substance from the person for whom it was prescribed to another person for illicit use.
Misuse—Use of any substance in a manner, situation, amount, or frequency that can
cause harm to users. Medication misuse is the use of a medication in any way a doctor
did not direct an individual to use it.
Opioid treatment program (OTP)— The Substance Abuse and Mental Health Service
Administration (SAMSHA)-certified program, usually comprising a facility, staff,
administration, patients, and services, that engages in the supervised assessment and
treatment using methadone, buprenorphine, or naltrexone of individuals who have
opioid use disorder. OTPs can exist in a number of settings, including but not limited to
outpatient, residential, and hospital settings. Services may include medically
supervised withdrawal or maintenance treatment as well as various levels of medical,
psychiatric, psychosocial, and other types of supportive care.
Opioid use disorder (OUD)—The Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition defines OUD as a problematic pattern of opioid use leading to
clinically significant impairment or distress, as manifested by at least 2 out of 11 criteria
within a 12-month period. See Box 1-4 for the full list of diagnostic criteria for opioid use
disorder.
Recovery—A process of change through which individuals improve their health and
wellness, live self-directed lives, and strive to reach their full potential. Recovery is built
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on access to evidence-based clinical treatment and recovery support services.
Remission—A medical term meaning that major disease symptoms are eliminated or
diminished below a pre-determined, harmful level.
Return to use—The return to drug use after a significant period without opioids, often
referred to as relapse.
Tolerance—Alteration of the body’s responsiveness to alcohol or a drug such that
higher doses are required to produce the same effect achieved during initial use.
Treatment for opioid use disorder—A service or set of services that may include
medication, behavioral interventions, and other supportive services designed to enable
an individual to reduce or eliminate drug use, address associated physical or mental
health problems, and restore one’s maximum functional ability.
Withdrawal—A set of extreme physical symptoms, that are experienced when
discontinuing the use of a substance to which a person has become dependent or
addicted, which can include nausea, vomiting, muscle aches, and cramping, among
others, and stress, anxiety, and depression. Withdrawal symptoms often lead a person
to use the substance again.
SOURCES: Adapted from HHS, 2016; NIDA, 2018; SAMSHA, 2012.

STUDY METHODOLOGY
The consensus study was carried out by the committee between October 2018 and March
2019. Study activities included a comprehensive literature review of the landscape of treatment
for OUD; one 1.5-day public workshop held in Washington, DC, which was summarized in
proceedings in brief; and two 2-day closed committee meetings. See Appendix A for a more
detailed description of the study methodology.
ORGANIZATION OF THE REPORT
The Consensus Study Report is structured into five chapters, including the introductory
Chapter 1. Chapter 2, The Effectiveness of Medication-Based Treatment for OUD, examines the
evidence base, knowledge gaps, and future research needs for medications to treat OUD as well
as for behavioral interventions in conjunction with medication for OUD. Chapter 3, Treatment
with Medications for OUD in Different Populations, surveys existing evidence and knowledge
gaps related to the treatment of OUD across different subpopulations in the United States,
including adolescents, older adults, pregnant women, persons with co-occurring conditions,
racial and ethnic minorities, and people with low socioeconomic status. Chapter 4, Medications
for OUD by Treatment Setting, reviews the evidence concerning differences in medication
access and use in different treatment settings including OTPs, office-based care, acute care
settings, criminal justice and other care settings. Finally, in Chapter 5, Barriers to Broader Use of
Medications to Treat OUD, the major barriers to full access and use are explored, including
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issues related to stigma, workforce education and training, law and regulation, and health-care
delivery and payment.
CONCLUSION
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2
The Effectiveness of Medication-Based Treatment for Opioid
Use Disorder

Methadone, buprenorphine, and extended-release naltrexone are the three medications
currently approved by the U.S. Food and Drug Administration (FDA) for treating opioid use
disorder (OUD). Box 2-1 provides a full list of them. All three medications reduce opioid
cravings and help to sever the ties between opioid use and established situational or emotional
triggers. These medications work by targeting the mu-opioid receptor within the endogenous
opioid system, although each has a distinct mechanism of action. Their safety and efficacy
profiles differ due to their differing pharmacological, pharmacodynamic, and pharmacokinetic
properties (Connery, 2015; Kleber, 2007). This chapter examines the evidence base for the
effectiveness of these three medications as well as identifying gaps in knowledge and future
research needs. The chapter also explores the use of behavioral interventions in conjunction with
medications to treat OUD.
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BOX 2-1
U.S. Food and Drug Administration (FDA)-Approved Medications for the Treatment of
Opioid Use Disorder
FDA-approved methadone products include
• Methadone hydrochloride, tablets (Dolophine; generic available)
•

Methadone hydrochloride, oral concentrate (Methadose; generic available)

FDA-approved buprenorphine products include
• Buprenorphine and naloxone, buccal film (Bunavail)
• Buprenorphine and naloxone, sublingual film (Cassipa, Suboxone, generics available)
•

Buprenorphine and naloxone, sublingual tablets (Zubsolv, generics available)

•

Buprenorphine implant for subdermal administration (Probuphine)

•

Buprenorphine extended‐release, injection for subcutaneous use (Sublocade)

•

Buprenorphine, sublingual tablet (formerly under trade name subutex, generics
available)

FDA-approved naltrexone products include
• Naltrexone for extended-release injectable suspension, intramuscular (Vivitrol)
SOURCE: Adapted from FDA, 2018.

METHADONE
Methadone is a synthetic, long-lasting opioid agonist (Kreek, 2000). Methadone fully
activates the mu-opioid receptors in the brain through the same mechanism of action as
prescription or illicit opioids. In persons with OUD, methadone occupies those mu receptors and
has the effect of lessening the painful “lows” of opioid withdrawal, and, at therapeutic doses, it
attenuates the euphoric “highs” of shorter-acting opioids such as heroin, codeine, and
oxycodone. Because it is an agonist treatment and individuals do not have to go through opioid
withdrawal before initiating it, methadone can be started at any time during OUD treatment.
However, it does require days to weeks to achieve a therapeutic dose, which needs to be
individualized to decrease cravings and prevent return to other opioid use (NIH, 1998).
By law in the United States, outpatient methadone treatment can only be administered to
people enrolled in state- and federally certified opioid treatment programs (OTPs), historically
called methadone clinics; methadone can also be provided when patients are admitted to a
hospital for treatment of other conditions or in emergencies (CRS, 2018). Most patients are
required to visit an OTP in person every day to receive their daily dose. Eventually, stable
patients may receive take-home doses if they meet certain criteria, such as having had a stable
period of good functioning without illicit drug use. In addition, patients on methadone are
required to attend regular counseling sessions with clinic providers.
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As an agonist, methadone sustains the opioid tolerance and physical dependence of the
patient, so missing doses can cause opioid withdrawal. The major risk to patients on
methadone—opioid overdose death—is elevated within the first 2 weeks of methadone treatment
(Degenhardt et al., 2009), after which the risk of overdose death is significantly lower than for
people with OUD who are not in treatment (Degenhardt et al., 2011; Sordo et al., 2017). The
risks of overdose are higher among patients who are also taking other sedatives, but FDA has
advised that “methadone should not be withheld from patients taking benzodiazepines or other
drugs that depress the central nervous system” because overdose risk is even higher for people
who are not on medication for OUD (FDA, 2017). This is also true of buprenorphine (see
below). The other potential harms of methadone include hypogonadism (low testosterone),
which is a common side effect of chronic use of any opioid (Bawor et al., 2015) and an increase
in the electrocardiographic QTc interval, although the clinical significance of the latter is unclear
(Bart et al., 2017). No special training is required for physicians working within an OTP to
prescribe methadone.
BUPRENORPHINE
Buprenorphine is a high-affinity partial opioid agonist as well as an antagonist of the
kappa opioid receptor and an agonist of the opioid like-1 receptor (Kleber, 2007). As a partial
agonist, buprenorphine does not fully substitute for other opioids on the mu receptor (e.g.,
heroin, codeine and oxycodone). Like methadone, buprenorphine can bring relief to a patient in
opioid withdrawal. Through its partial agonist effect, it can also reduce the rewarding effect if
the patient uses opioids while taking buprenorphine. Because it is a partial agonist,
buprenorphine also has less of an effect on respiratory depression, so it has a lower risk of
overdose than methadone and other opioids (Dahan et al., 2006), and a therapeutic dose may be
achieved within a few days (Connery, 2015).
The most widely available forms of buprenorphine in the United States are tablets or
films that are absorbed under the tongue (see Box 2-1). In these formulations, buprenorphine is
combined with the opioid antagonist naloxone to discourage injection, because naloxone is not
well absorbed sublingually but will rapidly reduce the rewarding effect if the product is injected.
Buprenorphine is also available in implantable and extended release subcutaneous formulations,
which are more difficult to divert1 and theoretically increase adherence to treatment.
In the United States, buprenorphine can also be provided at an OTP, but it is most
commonly prescribed in an office-based setting (e.g., a primary care clinic) to patients who fill
the prescription at regular pharmacies. Patients can then administer buprenorphine sublingually
to themselves, as with most other medications for chronic disease. Patients are often seen by
providers frequently at first, but as the treatment progresses patients who do not use other opioids
are usually able to reduce the frequency of the required office visits (Fiellin et al., 2006). In order
to treat OUD with buprenorphine, prescribers in the United States must undergo additional
training and obtain a waiver from the Drug Enforcement Administration. Only a limited number
of providers pursue these waivers. In fact, only 2 to 3 percent of physicians in the United States
are waivered to provide buprenorphine, most of whom are based in urban areas (Jones et al.,
1

Diversion is a legal concept involving the transfer of any legally prescribed controlled substance from the person
for whom it was prescribed to another person for illicit use (see Box 1-5).
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2015). In 2017 nurse practitioners and physician assistants became eligible to apply for training
to obtain waivers (ASAM, 2016). Chapter 5 includes a more detailed discussion on this issue.
As with methadone, buprenorphine sustains opioid tolerance and physical dependence in
patients, so discontinuation can lead to withdrawal—although buprenorphine’s withdrawal
syndrome may be less severe. The most prominent risk of buprenorphine to patients with OUD is
precipitation of non-life threatening opioid withdrawal at first dose. The risk of opioid overdose
death declines immediately when patients with OUD initiate buprenorphine treatment (Sordo et
al., 2017). Hypogonadotropic effects are less with buprenorphine than with methadone and
buprenorphine is not associated with QTc prolongation or cardiac arrhythmias (Fareed et al.,
2013).
It is important to note that since methadone and buprenorphine are opioids, they can be
misused. As with other opioids, buprenorphine and methadone can result in physical dependence
and a diagnosable OUD, which demands that these medications be safely stored and not be taken
by anyone other than the individual for whom they are prescribed.
EXTENDED-RELEASE NALTREXONE
Naltrexone is not an opioid but rather is a full antagonist of the mu-opioid receptor and
completely blocks the euphoric and analgesic effects of all opioids (Kleber, 2007). Naltrexone
does not cause physical dependence, nor does it produce any of the rewarding effects of opioids.
It is not uncommon for patients to try to use opioids while on extended-release naltrexone, but it
is exceedingly rare that using an opioid can override the effect of naltrexone to the extent that the
opioid yields rewarding effects. Ideally, patients on extended-release naltrexone learn quickly
not to use the opioids that caused their addictive behaviors, and, after sustained use of the
medication, their cravings decline (Krupitsky et al., 2011; Lee et al., 2018; Tanum et al., 2017).
Treatment initiation with extended-release naltrexone is complicated by its mechanism
and long duration of action. Because naltrexone can trigger severe withdrawal symptoms,
naltrexone treatment initiation typically requires medically supervised withdrawal followed by at
least 4 to 7 days without any opioids, including opioids used in medication-based treatment like
methadone and buprenorphine (Sullivan et al., 2017). This remains a key barrier to naltrexone
use, although shorter outpatient initiation protocols have shown some promise (Sullivan et al.,
2017). Risk of overdose for patients being treated with extended-release naltrexone may be
reduced compared to treatment with a placebo, non-medication based treatments, and treatment
with oral naltrexone (Kelty and Hulse, 2017; Lee et al., 2016). Emerging evidence suggests that
patients can experience an increased risk of overdose when they approach the end of the 28-day
period of the extended release formulation (Binswanger and Glanz, 2018).
Naltrexone is currently available both in a once-daily oral formulation and in a oncemonthly, extended-release depot injection. The oral formulation was found to be no better than a
placebo in retaining patients in treatment or eliminating their opioid use (Minozzi et al., 2011)
and patients treated with oral naltrexone have an increased risk of overdose (Degenhardt et al.,
2015). Thus, only the extended release formulation has been approved for OUD by FDA. No
special training is required for medical providers to prescribe naltrexone.
Naltrexone may be most appropriate for patients who need to avoid opioid agonists of
any kind (including methadone and buprenorphine); patients who have not returned to use in 2 or
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more weeks but are at heightened risk of relapse; and patients who use opioids sporadically or at
low levels. Naltrexone, unlike other OUD therapies, is not appropriate for the treatment of
severe, acute pain—like that caused by a fractured bone or necessary surgery—because the
medication completely blocks the effects of opioids. Depression is a relatively rare adverse effect
of naltrexone and not a contraindication to its use (Dean et al., 2006).
NALOXONE
The opioid antagonist naloxone is not a medication for OUD per se, but it has been
approved by FDA to diagnose or treat the respiratory depressive symptoms of opioid use that can
cause fatal opioid overdose. Naloxone is safe and effective, and it is the standard medication
administered to reverse opioid overdose. The broader provision of naloxone has been shown to
prevent opioid overdose morbidity and mortality (Bird et al., 2016; Coffin et al., 2016). In every
state and the District of Columbia, naloxone can be obtained from a pharmacy without having to
see a prescriber (Davis and Carr, 2017; Green et al., 2015), and it is available from many
community-based organizations and health departments for low or no cost (Wheeler et al., 2015).
Notably, guidance from the U.S. Department of Health and Human Services2 urges that all
patients receiving medications for opioid use disorder be co-prescribed naloxone (HHS, 2018).
EVIDENCE ON THE EFFECTIVENESS OF FDA-APPROVED MEDICATIONS IN
TREATING OPIOID USE DISORDER
A wealth of evidence about medications to treat OUD has been amassed over the last half
century from clinical studies, randomized controlled trials, systematic reviews, and metaanalyses. The verdict is clear: effective agonist medication used for an indefinite period of time
is the safest option for treating OUD. According to a recent review of medications to treat OUD,
“the evidence for efficacy both in reducing opioid use and retaining patients in care is strongest
for agonist treatment” (Connery, 2015, p. 64).
People with OUD are less likely to die when they are in long-term treatment with
methadone or buprenorphine than when they are untreated. Treatment using agonist medication
is estimated to reduce mortality by up to 50 percent among people with OUD (Cicero et al.,
2014; Schuckit, 2016). Both methadone and buprenorphine treatment retention have been linked
to substantially decreased risks of both all-cause and overdose-related mortality among people
with opioid use disorder (Schuckit, 2016), and both medications reduce the number of opioid
overdose deaths in the community (Pierce et al., 2016; Schwartz et al., 2013). Expanding access
to these medications reduces the number of deaths due to opioid overdose (Cicero et al., 2014)
(Larochelle et al., 2017; Sordo et al., 2017). Studies of extended-release naltrexone have not had
sufficient power or duration of follow-up to detect a mortality benefit (Jarvis et al., 2018).
Treatment with methadone or buprenorphine is also associated with lower rates of other
opioid use (Kakko et al., 2003; Mattick et al., 2009, 2014; Thomas et al., 2014), improved social
2

This guidance also recommends that prescribers co-prescribe naloxone to patients at risk of overdose, patients
taking benzodiazepines and opioids at any dosage, patients with a history of substance use disorder or prior
overdose, and members of certain populations whose changes in opioid tolerance render them at great overdose risk,
such as people leaving incarceration.
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functioning (Bart, 2012), decreased injection drug use (Woody et al., 2014), reduced HIV
transmission risk behaviors (Gowing et al., 2011), reduced risk of HIV diagnosis (MacArthur et
al., 2012), reduced risk of hepatitis C virus (HCV) infection (Peles et al., 2011), and better
quality of life compared to individuals with OUD not in treatment (Ponizovsky and Grinshpoon,
2007). Methadone is also associated with reduced levels of criminality for individuals with OUD
(Bukten et al., 2012; Gearing, 1974; Schwartz et al., 2009, 2011; Sun et al., 2015). Limited
evidence suggests that, compared with a placebo, extended-release naltrexone may be associated
with reduced opioid use, but more rigorous studies are needed (Jarvis et al., 2018).
Compared with a placebo, both buprenorphine alone and buprenorphine in combination
with naloxone administered in office-based treatment settings significantly reduce opioid use and
opioid cravings (Fudala et al., 2003). In women who are pregnant, buprenorphine treatment has
been linked to improved maternal and fetal outcomes; infants also tend to have less severe
symptoms of neonatal abstinence syndrome when their mothers were treated with buprenorphine
during pregnancy (Thomas et al., 2014).
Optimal Medication Dosing Range and Duration of Treatment
Treatment retention with agonist medications is dose-related, with meta-analyses
indicating that methadone doses must exceed 60 mg and that smaller doses may be no better than
placebo (Bao et al., 2009). Buprenorphine dosing at 12–16 mg increases treatment retention, and
higher doses result in better outcomes (Hser et al., 2014), better treatment retention (Bart et al.,
2012), and reductions in heroin and cocaine use (Faggiano et al., 2003). Retention in treatment
with naltrexone is dependent on formulation rather than dose. A meta-analysis of trials found
that oral, short-acting naltrexone was not superior to a placebo in retaining people in treatment
(Minozzi et al., 2011).
On the other hand, the optimal duration of medication for OUD has not been established.
All studies of tapering and discontinuation demonstrate very high rates of relapse, although some
patients may be able to successfully taper off without a return to use. Few definitive studies have
been conducted because long-term treatment—particularly with methadone or buprenorphine—is
complicated by stigma and misconceptions among patients and providers alike (see also Chapter
5). Nevertheless, multiple studies with longer-term follow-up indicate that extending treatment
for years allows individuals to increase their opportunities to return to work, to regain their
health, to avoid involvement with the criminal justice system, and to establish supportive
networks of non-drug-using individuals (Eastwood et al., 2017; Goldstein and Herrera, 1995;
Gossop et al., 2003; Hser et al., 2001; Simpson et al., 1982).
Retention in Treatment
While a large proportion of people with OUD return to use at some point in their lives,
the risk of death is mitigated by remaining in treatment. Given the consequences of returning to
use without the protective effect of either a high opioid tolerance or treatment with an antagonist,
most people would likely benefit from long-term maintenance treatment (Kleber, 2007). The
period immediately after treatment discontinuation is a particularly high overdose risk period, as
is the first 4 weeks of methadone treatment (with risks for the latter decreasing substantially after
week 4), underlining the significance of efforts to enhance retention (Manhapra et al., 2017;
Sordo et al., 2017). A recent systematic review found substantial variability in retention rates
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across treatment settings but reported that, overall, only 37 percent of individuals initiating
treatment with medication for OUD were retained in treatment after the 12-month follow-up
(Timko et al., 2016). Discontinuation rates are high across all medications, and most
discontinuation occurs early after starting treatment.
Systematic reviews of comparative studies suggest that methadone is associated with
better retention in treatment and greater patient satisfaction than other medications for OUD (Ali
et al., 2017). A review of eleven randomized controlled trials found that, compared with a
placebo or nonpharmacologic therapy, people who received methadone were greater than four
times more likely to stay in treatment and had significantly lower rates of heroin use (Mattick et
al., 2009). The evidence base for buprenorphine—in particular, the extended–release
formulations—is not as extensive as for methadone, but it suggests that treatment with
buprenorphine may have an overall mortality benefit that is slightly less than treatment with
methadone (Sordo et al., 2017), possibly driven by the lower rate of retention in buprenorphine
treatment. While buprenorphine maintenance treatment is at least as effective as methadone in
suppressing the use of illicit opioids among people who remain in treatment, it appears to be
slightly less effective than methadone maintenance treatment at retaining people in treatment
(Mattick et al., 2014).
In contrast to methadone and buprenorphine, there have been fewer randomized
controlled trials and thus less evidence about the effectiveness of extended-release naltrexone at
retaining patients in treatment. Clinical studies demonstrate that oral naltrexone tends to have
poorer long-term treatment adherence (Dunn et al., 2015) as well as higher mortality rates after
treatment discontinuation than methadone (Degenhardt et al., 2015). A recent meta-analysis of
34 studies of extended-release naltrexone (Jarvis et al., 2018) reported that in controlled trials
only 63 percent of individuals randomized to extended release naltrexone successfully received
even a single dose of medication—the equivalent of 4 weeks of treatment. In real-world
community treatment settings, only 10.5 percent of patients were adherent to extended-release
naltrexone at 6 months (Jarvis, 2018). The only controlled trial from the United States comparing
extended-release naltrexone to buprenorphine found that, “in the intention-to-treat population of
all patients who were randomly assigned, XR-NTX [extended release naltrexone] had lower
relapse-free survival than BUP-NX [buprenorphine-naloxone]” (Lee et al., 2018, p. 315). In the
intention-to-treat analysis, the proportion of opioid-relapse events was 65 percent for extended
release naltrexone compared with 57 percent for buprenorphine treatment; the authors attribute
this difference to a lower rate of patients successfully beginning the treatment in the extendedrelease naltrexone group, since relapse-free survival rates were similar across the groups for
patients who received at least one dose (Lee et al., 2018). Among patients who have already been
withdrawn completely from opioids, retention among patients randomized to buprenorphine or
extended-release naltrexone is similar (Lee et al., 2018; Tanum et al., 2017), but in the real
world, patients offered all three medications seldom select extended-release naltrexone (Green et
al., 2018; Vermont Department of Health, 2018). A recent report on the use of naltrexone and
buprenorphine in a large U.S. commercially insured population reported that 52 percent of
individuals treated with extended release-naltrexone and 31 percent of individuals treated with
sublingual buprenorphine discontinued treatment after only 1 month (Morgan et al., 2018).
Strategies to improve retention are needed across all forms of medication-based treatment.
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KNOWLEDGE GAPS AND FUTURE DIRECTIONS FOR RESEARCH ON
MEDICATIONS FOR OUD

In spite of the extensive evidence supporting the use of medications to treat OUD, there
remain major gaps in knowledge about which medication works best and for whom as well as
about how the medications compare over the long term. Additionally, as with all medical
disorders, there is a need to expand the OUD treatment toolkit to help individuals who do not
respond well to the current options.
Understanding Functional Outcomes of Medication-Based Treatment for OUD
A recent RAND systematic review of functional outcomes for individuals with OUD who
were treated with medications found only 30 randomized trials and 10 high-quality observational
studies that reported on at least one functional outcome in the five areas targeted: cognitive,
physical, social/behavioral (including criminal), occupational, and neurological outcomes
(Maglione et al., 2018). Maglione and colleagues noted that the lack of high-quality trials
precluded a full meta-analytic approach to the available data or the ability to infer strong
conclusions regarding the effects of medications for OUD on these important areas. Most of the
evidence emerged from studies of methadone or buprenorphine maintenance; very few studies of
functional outcomes after naltrexone were available. Moreover, the majority of the studies were
cross-sectional with no follow-up data, and other reviews reporting patient-reported functional
outcomes (e.g., health-related quality of life measures) are uncommon (Maglione et al., 2018).
Additional research and head-to-head trials are needed on the FDA-approved medications
for OUD, particularly studies comparing the new formulations of the medications over the long
term. Research is needed to assess more fully the medications’ relative effects on brain functions
(e.g., executive function, working memory, mood regulation, sleep architecture) and social
outcomes, including those related to work, education, and family relationships. There is also a
need for research focusing on optimal strategies for induction (for extended-release naltrexone)
and retention (for all three medications) to improve the percentage of people retained in
treatment (Kimber et al., 2015). For example, clonidine and lofexidine are alpha-2-adrenergic
agonists administered to relieve opioid withdrawal symptoms after abrupt discontinuation of
opioid use. Clonidine is suggested for use in conjunction with naltrexone or buprenorphine to
reduce opioid withdrawal symptoms (Kleber, 2007; O’Connor and Kosten, 1998). Although it is
not approved in the United States for treating opioid withdrawal, clonidine is used extensively
off-label and the American Society of Addiction Medicine has recommended its inclusion in
practice guidelines for managing withdrawal symptoms (Kampman and Jarvis, 2015). In 2018,
lofexidine became the first non-opioid medication approved by the FDA for reducing opioid
withdrawal symptoms (Doughty et al., 2019; Fishman et al., 2018). Lofexidine could be used to
support patients during naltrexone induction or to treat withdrawal symptoms in patients who are
not yet ready to begin an opioid agonist medication-based treatment for OUD. Extended-release
medications for OUD have the potential to help overcome some of the problems of poor
treatment adherence to daily medications. Potential research directions could include further
investigations of how the real-world effectiveness of subcutaneous or implantable buprenorphine
compares with extended-release naltrexone and which have the potential to substantially extend
the dosing window and eliminate the burden of daily oral dosing. More fundamentally,
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comparing the effectiveness of sublingual and extended-release buprenorphine formulations
would test the assumption that daily dosing is inferior.
Real-World Evidence on Patient Preferences
Patients’ preferences about medications to treat OUD are fundamental in determining
whether they start and stay on treatment for OUD, but those preferences have yet to be fully
explored. Some informative data about patients’ medication preferences are available from
Rhode Island’s correctional system and the state of Vermont. In both populations, methadone is
the most common choice among people receiving medication for OUD (between 60 and 70
percent), with buprenorphine preferred by the remainder of patients. Only two people in
Vermont and four people in Rhode Island’s prison system have chosen treatment with extendedrelease naltrexone, according to recent data (Green et al., 2018; Vermont Department of Health,
2018). With extremely limited access to medications for OUD, however, patients may not be
offered medication at all, much less be offered a choice between the FDA-approved medication
options. Real-world evidence could help to elucidate the role of patient choice in the success of
long-term treatment. Patients entering treatment often have strong preferences for one
medication or another (Uebelacker et al., 2016), although many individuals entering treatment
have limited knowledge regarding the available medications to treat OUD (Alves and Winstock,
2011). Increasing medication access, uptake, and retention will require taking patients’ beliefs
and preferences about medications into account (Uebelacker et al., 2016). Through shared
decision making, a patient’s preferences, goals, and motivations can be used to guide the choice
of medication for OUD treatment.
Expanding the Number of OUD Treatment Medications
Expanding the treatment toolkit for OUD has the potential to increase treatment rates and
provide more effective, individualized care for people with OUD. Treatment options that warrant
further exploration include slow-release oral morphine (SROM), supervised injectable opioid
agonist therapies (siOAT), cannabinoids, and anti-opioid vaccines, to name a few. Many of these
options would require not just approval by FDA, but also changes to the Harrison Narcotics Tax
Act of 1914.3
Slow-Release Oral Morphine
SROM is a full agonist opioid with a slow-release oral formulation that has been
proposed as an alternative maintenance therapy for people who do not respond adequately to the
other available types of medications to treat OUD. As yet, no definitive evidence indicates that
SROM is equivalent or superior as a treatment option, but SROM appeared to be similar in
effectiveness to methadone in one study that directly compared the two for maintenance
treatment (Beck et al., 2014). A systematic review found that although the evidence is very
limited, SROM had similar retention rates to methadone in one study, and in other studies it was
associated with improving quality of life, relieving withdrawal symptoms and cravings, and
reducing other drug use (Jegu et al., 2011). Another systematic review suggested that SROM
may reduce opioid use and depressive symptoms, but adverse effects were more frequent than
for other types of medications for OUD (Ferri et al., 2013).
3

Public Law 63-223, 38 Stat. 785.
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Supervised Injectable Opioid Agonist Therapy
siOAT has been demonstrated to be efficacious in treating people who have severe OUD
that has not been well managed by other medications. The treatment is administered under
strictly monitored, medically supervised conditions, typically via injection of
diacetylmorphine—i.e., pharmaceutical-grade heroin—or of hydromorphone (Drug Policy
Alliance, 2016), another opioid currently approved as an analgesic. Evidence demonstrates that
among people who have previously been unsuccessful on methadone maintenance therapy,
siOAT can significantly improve treatment retention while reducing the use of illicit opioids
(Strang et al., 2015). Several countries have carried out studies with mixed results (Fischer et al.,
2007). For example, a randomized controlled trial conducted in Canada found that injectable
hydromorphone was as effective as injectable diacetylmorphine and had similar treatment
outcomes for people with severe OUD (Oviedo-Joekes et al., 2016). Modelling suggests that
over a patient’s lifetime, siOAT with hydromorphone may provide greater benefit to patients at a
lower lifetime cost than methadone maintenance therapy alone (Bansback et al., 2018). Despite
this encouraging evidence and the opportunity it represents to engage more people with severe,
treatment-resistant OUD in care, siOAT remains unavailable in the United States because it is
hampered by political and regulatory barriers (Oviedo-Joekes et al., 2016). However, the
growing interest in this modality may lead to the development of better oral, intranasal, or
inhalable formulations that could circumvent the stigma associated with injectable opioid
medications, even when administered under medical supervision (Klous et al., 2005).
Cannabinoids
Emerging evidence suggests that cannabinoids might be useful as a component of
treatment for OUD. “Medical marijuana” has received significant attention because many OUD
patients consume recreational marijuana either as a reward substitution in attempts to reduce
overdose risk (because cannabis has low mortality risk) or to alleviate anxiety symptoms during
opioid withdrawal (Wiese and Wilson-Poe, 2018). Consistently, results from the National Survey
on Drug Use and Health (2008 to 2013) indicate that cannabis use in the general population is
associated with reduced risk of past year opioid abuse in those with a history of illicit opioid use
(Pisano et al., 2017). However, epidemiological evidence (National Epidemiologic Survey on
Alcohol and Related Conditions) also suggests an increased risk of prescription opioid misuse
and OUD with cannabis use (Olfson et al., 2018) and THC, the psychoactive component of
cannabis has been demonstrated in preclinical models to enhance opioid sensitivity (Ellgren et
al., 2007), raising concerns about the potential of THC (and THC-rich medical marijuana strains)
to be a viable treatment option for OUD. Dronabinol is an FDA-approved THC analog that has
been studied as a treatment for opioid withdrawal, but it had modest efficacy and induced several
side effects including tachycardia (Lowfall et al., 2015). More research is needed to compare the
effectiveness of dronabinol or other cannabinoids (such as Sativex, a cannabis-based oral spray)
to treatment with methadone, buprenorphine, or extended-release naltrexone.
A new line of research has recently focused on the potential of cannabidiol (CBD, a nonintoxicating cannabinoid) to help reduce the risk of opioid relapse by inhibiting drug-seeking
behavior (Ren et al., 2009). CBD therapy is also known to relieve some of the psychological and
physiological symptoms that are associated with OUD, such as anxiety, insomnia, and pain
(Hurd et al., 2015). Unlike medications for OUD that target the endogenous opioid system
directly, CBD represents a new way to indirectly affect systems that control opioid-seeking
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behavior and to support other medications by reducing the craving and anxiety that contribute to
relapse (Hurd et al., 2015). CBD has the advantage of negligible abuse potential because it does
not produce euphoria, and it has minimal side effects. To date, the data about CBD and its
benefits are mostly preclinical. Animal studies suggest that CBD inhibits trigger-induced heroinseeking behavior with prolonged effects that may last for weeks, even after relapse (Ren et al.,
2009). Pilot studies with humans have demonstrated that CBD is safe to co-administer with the
potent injectable opioid fentanyl (Manini et al., 2015), that CBD can induce a decrease in craving
for heroin that persists for up to a week, and that CBD can reduce anxiety.
Vaccination
Vaccination against opioids to prevent OUD and its consequences is a relatively new
avenue of research. Such vaccines work by causing a person’s body to create its own antibody
response to a specific opioid, thus blocking the psychoactive effects of that opioid in the brain if
it is ingested (Bremer et al., 2017). Since mu-opioid receptors are required in order to develop
compulsive opioid-taking behavior, it is hypothesized that people will not develop OUD if
opioids do not reach the brain. Given that in people with OUD it is common to use more than
one type of opioid, the vaccine would need to be effective for the different forms (e.g., fentanyl,
heroin). A major drawback is that in order to be effective, vaccines may also inhibit the effects of
opioids for critical pain relief or palliative care treatments (Olson and Janda, 2018). Another
concern is that a vaccine may also interfere with the use of naloxone as an overdose reversal
medication (Raleigh et al., 2017). In addition, ethical considerations may outweigh the
prophylactic benefit of vaccination in high-risk populations. Such cases might include offering
vaccination as an alternative to incarceration or parents seeking to vaccinate their children
against future drug use before they can give consent (Shen et al., 2011). Finally, vaccines do not
treat the underlying psychosocial or behavioral correlates of OUD and therefore could lead to the
unintended consequence of developing another type of substance use disorder.
Further Research on the Neurobiology of Addiction
Additional research on the neurobiology of addiction and opioid signaling will be needed
to advance the development of new medications. Current treatment options target only the opioid
reward pathway, but new treatment options targeting other neural systems related to craving,
negative affect, and cognitive control will expand our understanding of addiction and therapeutic
interventions (Koob and Volkow, 2010). For instance, new mu-opioid receptor agonists that are
biased toward specific downstream signaling pathways—and thus do not mediate the rewarding
effects of opioids—could result in medications with lower misuse potential. Developing novel,
non-opioid treatments that can help to relieve short- and long-term opioid withdrawal symptoms
and cravings would require in-depth research into the interaction of the opioid systems with
cellular and molecular mechanisms within discrete neural circuits that maintain long-term
maladaptive processes and regulate opioid-seeking behavior. The development of such novel
treatments has the potential to facilitate treatment induction, to improve retention in care, and to
lengthen remission.
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BEHAVIORAL THERAPY IN CONJUNCTION WITH MEDICATIONS

Behavioral interventions are often used in conjunction with medications in treating OUD,
for two primary reasons. The first is to target a broad range of problems and issues not addressed
by the medications themselves (e.g., comorbid psychiatric symptoms, concurrent use of other
drugs, the need for social support, HIV risk behaviors, behavioral changes, motivation). The
second is to address limitations associated with each form of medication (e.g., high attrition
rates). See Box 2-2 for a description of different types of behavioral interventions that have been
used with medication-based treatment for OUD. However, the evidence about the efficacy of
different behavioral interventions used to complement each of the FDA-approved medications is
limited to date, and the evidence that has been reported is mixed. Interpreting the outcomes is
complicated by differences in the outcomes targeted in most studies—that is, retention in
treatment and reducing opioid use versus addressing comorbid problems such as other drug use,
psychosocial functioning, and HIV risk behaviors.

BOX 2-2
Types of Behavioral Interventions
The empirically supported behavioral therapies that have been evaluated in the context
of medication-based treatment for OUD include (1) contingency management approaches,
which provide tangible reinforcement for behaviors such as adherence and submission of drugfree urine specimens (Dugosh et al., 2016); (2) cognitive behavioral approaches, which teach
skills and strategies intended to improve control over urges to use and to improve decision
making and problem solving skills (Carroll and Weiss, 2017); and (3) structured family therapy
approaches, which attempt to recruit family support for adherence and retention (Carroll and
Onken, 2005).
Behavioral therapies that have not yet been rigorously evaluated in the context of
medication-based treatment for OUD include motivational interviewing (McHugh et al., 2010),
which attempts to build the individual’s own internal motivation for change; acceptance and
commitment therapy (Ramsey et al., 2016; Stotts et al., 2009); 12-step facilitation to reduce
cocaine use in individuals maintained on methadone (Carroll et al., 2012); mindfulness-based
approaches (Zullig et al., 2018); dialectical behavioral therapy (Dimeff and Linehan, 2008); and
other ancillary approaches such as yoga (Lander et al., 2017) and acupuncture (Baker and
Chang, 2016). While evaluations of some of these approaches are ongoing, the number of
studies is too small to draw firm conclusions.

It is generally accepted that the best outcomes are typically achieved through a
combination of pharmacologic and behavioral therapies (NIDA, 2018), but there is evidence that
some individuals may respond adequately to medications plus medical management alone (e.g.,
evaluation of medication safety and adherence, monitoring, or advice by the prescribing
provider) (Gruber et al., 2008; McLellan et al., 1993; Schwartz et al., 2007, 2012; Weiss et al.,
2011; Yancovitz et al., 1991). Given the resource limitations and the lack of empirical evidence
about specific behavioral interventions to improve outcomes from medications for OUD, some
have argued that clinicians should not be dissuaded from initiating medications for OUD simply
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because evidence-based behavioral therapies are not available (beyond medical management
with monitoring) (Schwartz, 2016). At the same time, while medications to treat OUD prevent
death and stabilize patients so that their comorbid psychiatric, medical, and social problems can
be identified and addressed, these medications alone do not address the many complex problems
that many individuals with OUD may have. Therefore, it is critical to take individual differences
into account and select a treatment plan that is best suited to each patient’s needs (Carroll and
Onken, 2005). Provision of behavioral interventions can and often do occur in the medical
management encounter with the prescriber.
Methadone Treatment Combined with Behavioral Interventions
There is robust evidence that contingency management interventions that reward positive
behaviors are effective as behavioral adjuncts to methadone treatment. Furthermore, treatment
retention improves when patients are permitted to take the medication home. Take-home
medication privileges based on drug-free urine specimens have consistently been shown to
reduce illicit drug use (Carroll and Onken, 2005), as have incentive programs using vouchers for
goods and services to reward time without drug use (Silverman et al., 1996). Low-cost
contingency management interventions (in which individuals earn chances to win prizes rather
than earn vouchers) have also demonstrated efficacy and may be suitable and more acceptable
for resource-constrained treatment settings (Petry and Martin, 2002).
A systematic review examining 14 recent studies found that, with the exception of
contingency management, behavioral therapies themselves do not generally improve retention or
reduce opioid use in individuals with OUD receiving methadone treatment (Dugosh et al., 2016).
However, results from studies that target “secondary” outcomes such as psychosocial functioning
and other drug use generally support the addition of behavioral interventions. Studies have also
examined the effectiveness of the counseling that patients are required to receive in real-world
OTPs. The results do not demonstrate differences in treatment retention or opioid use among
patients who were randomized to receive little or no interaction with OTP drug counselors versus
patients who received the federally mandated level of counseling (Gruber et al., 2008; Schwartz
et al., 2006, 2012; Yancovitz et al., 1991). When considered in aggregate, these data suggest that
the psychosocial supports required at OTPs should be recalibrated.
Buprenorphine Treatment Combined with Behavioral Interventions
A systematic review of eight randomized controlled trials found mixed results with
respect to the additional benefit of adding behavioral intervention to medication management in
office-based buprenorphine treatment (Carroll and Weiss, 2017). Four of the trials found no
additional benefit of behavioral therapy interventions that included: varying the intensity of
medical management (Fiellin et al., 2006; Ling et al., 2013; Weiss et al., 2011); cognitive
behavioral therapy (Fiellin et al., 2014; Ling et al., 2013); contingency management with or
without cognitive behavioral therapy (Ling et al., 2013); and medical management plus drug
counseling (Weiss et al., 2011). The other four randomized controlled trials demonstrated some
additional benefit of adding the behavioral interventions, particularly those that used contingency
management as the intervention (Bickel et al., 2008; Christensen et al., 2014; Miotto et al., 2012;
Schottenfeld et al., 2005). The authors suggested that research design may have played a role in
these opposing outcomes. The four trials that reported no additional benefit of behavioral
intervention all featured relatively intensive medical management in addition to the behavioral
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intervention under evaluation, while three of the four positive studies did not offer structured
medical management.
To date, no trials have evaluated the efficacy of buprenorphine alone, without medication
management, as the minimal standard of care. Thus, there are no data on the number or types of
individuals who may respond to buprenorphine without medication management and monitoring
(Carroll and Weiss, 2017). Another recent systematic review examined group-based therapy for
OUD combined with buprenorphine, finding multiple methodological problems with most of the
studies (e.g., small sample size, varying theoretical focus, weak control groups) that make it
difficult to draw conclusions regarding efficacy (Sokol et al., 2018). However, some evidence
suggests that patients with other comorbid addictions or psychiatric disorders have better
outcomes when behavioral interventions are included in their treatment regimens (Arias and
Kranzler, 2008; Kelly and Daley, 2013).
Naltrexone Treatment Combined with Behavioral Interventions
A recent systematic review found that relatively few robust studies meeting the criteria
for inclusion had investigated behavioral interventions used with naltrexone (Dugosh et al.,
2016). Most of the high-quality studies involved the use of contingency management to improve
adherence to naltrexone and the submission of opioid-free urine specimens. Several trials have
evaluated contingency management strategies with oral—not extended-release—naltrexone
(Carroll et al., 2002; Dunn et al., 2013; Nunes et al., 2006; Preston et al., 1999), finding positive
effects on treatment retention, attendance, and compliance in the short term, but poor treatment
retention in the longer term. Two studies of injectable extended-release naltrexone in conjunction
with contingency management found that the combination was effective in improving treatment
retention and in increasing the number of naltrexone injections received (DeFulio et al., 2012;
Everly et al., 2011a).
KNOWLEDGE GAPS AND ADDITIONAL RESEARCH NEEDED ON THE ROLE OF
BEHAVIORAL INTERVENTIONS WITH MEDICATIONS IN TREATMENT OF OUD
Apart from contingency management, it is difficult to say which behavioral intervention
will be most effective with a given medication or a given outcome in a given patient. Relatively
few studies have investigated the comparative or differential effectiveness of different types of
behavioral interventions in treating OUD at different points in the continuum of care, among
different populations, or in different treatment settings (Dugosh et al., 2016). Given the mortality
benefit of the medications, more research into behavioral interventions that result in improved
treatment adherence is critical; behavioral techniques also have promising potential to assist
patients in achieving good long-term functional outcomes. Investigating behavioral techniques to
facilitate improvements in psychiatric, legal, interpersonal, and occupational functioning may
support sustained remission (Carroll and Weiss, 2017). Other techniques may reduce HIV and
HCV risk behaviors, regardless of other treatment outcomes (Edelman et al., 2014; Meade et al.,
2010).
Another knowledge gap in OUD behavioral treatment innovations pertains to the
provision of peer support to enhance treatment. Peer support is “the process of giving and
receiving nonprofessional, nonclinical assistance from individuals with similar conditions or
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circumstances to achieve long-term recovery from psychiatric, alcohol, and/or other drug-related
problems” (Tracy and Wallace, 2016, p. 143). Peer-based recovery support has a long history in
addiction treatment and was advocated for by Dole and Nyswander who developed the
methadone maintenance treatment model for OUD (White, 2009). Peer support groups to
supplement treatment for addiction have promising potential to increase treatment engagement
and to reduce substance use and risk behaviors for infectious disease transmission, but more
rigorous studies are needed (Tracy and Wallace, 2016). Peer providers with lived experience
related to addiction may be able to contribute positively to other people’s OUD treatments and to
help address the vast workforce shortages in behavioral health. However, the inclusion of peer
providers gives rise to important concerns about their training, certification, methodological
consistency across programs, opportunities for career advancement, and fair compensation.
Despite the high degree of public investment in these programs nationally, there are no data from
well controlled trials evaluating peer support. More research is needed to explore how peer
providers may be able to support OUD treatment and to establish the effect size of such
interventions (Chapman et al., 2018; Reif et al., 2014).
CONCLUSIONS
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3
Treatment with Medications for Opioid Use Disorder in
Different Populations

Medications are effective treatments for opioid use disorder (OUD) across a broad range
of populations that have been studied, but access to these medications varies widely and is
inequitable both across patient groups and across treatment settings. This chapter examines the
evidence about the provision of OUD medications within the United States to different
populations, including: children and adolescents; older persons; different sexes and genders;
pregnant women; sexual minorities, individuals with comorbidities; racial and ethnic minorities;
people of low socioeconomic status; and rural and urban populations. However, more and better
data are needed to track the rates of people with OUD receiving medication nationally and within
subsets of the population (see Box 3-1).

BOX 3-1
National Estimates of People with Opioid Use Disorder (OUD) Receiving MedicationBased Treatment
We do not currently have rigorously collected data to allow for national estimates of the
number of people with OUD receiving medication-based treatment, their retention rates in
treatment, or their treatment outcomes. These kinds of data are critical as a basis for tracking
shifts in treatment over time and in how treatment rates vary regionally or across population
subgroups. Moreover, better national estimates on medication-based treatment rates are also
needed to track and evaluate efforts to expand the availability of medications. One possible
example is the Cascade of Care framework, derived from the strategy to scale up access to
antiretroviral treatment of human immunodeficiency virus (HIV) (Gardner et al., 2011). As
applied to systematically measuring progress through treatment of OUD, the Cascade of Care
model articulates five stages: (1) accurate diagnosis (detection), (2) linkage to care of those
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diagnosed, (3) initiation of medications for those entering care, (4) retention on medicationbased treatment for at least 6 months, and (5) stable remission (Socias et al., 2016; Williams et
al., 2017; Williams et al., 2018).

MEDICATION-BASED TREATMENT FOR OUD ACROSS THE LIFE COURSE
Adolescents and Young Adults
Opioid use has escalated among the U.S. population under 25 years old, with rates of
OUD increasing six-fold between 2001 to 2014 among this age group (Hadland et al., 2017).
This population can be segmented into adolescents between 12 and 17 years old and young
adults between 18 and 25 years old. The 2017 National Survey on Drug Use and Health
(NSDUH) indicates that 3.1 percent of adolescents had misused opioids in the previous year,
with 0.1 percent having used heroin and 3.1 percent having misused prescription opioids. Among
persons between 18 and 25 years of age, around 7.3 percent had misused opioids in the previous
year, with 0.7 percent using heroin and 7.1 percent misusing prescription opioids (SAMHSA,
2018). A study of administrative databases in Massachusetts found that the prevalence of OUD
was significantly higher than the national prevalence estimated by NSDUH; it was increasing
most rapidly in that state among people aged between 11–25 years (Barocas, 2018). According to
the American Academy of Pediatrics (AAP), OUD is the leading cause of morbidity and
mortality among adolescents and young adults in the United States (Committee on Substance
Use and Prevention, 2016). However, national prevalence data suggest that opioid use among
adolescents is decreasing, with the annual prevalence of past-year non-heroin narcotic use among
12th grade students decreasing from 9.5 percent in 2003 to 3.4 percent in 2018 and past-year use
of heroin decreasing from 1.5 percent in 2000 to 0.4 percent in 2018 among the same age group.
This suggests that prevention strategies may be having a positive effect, but it may also suggest
that adolescents who use opioids may not be frequent presenters to the healthcare system.
Adolescents with OUD have unique treatment needs and may have complex pre-morbid
issues. Given the developmental changes that people undergo during adolescence, treatment
strategies designed for adults may not be appropriate for those who are not yet 18 (Center for
Substance Abuse Treatment, 2006). Risk factors for substance use and disorders among
adolescents include genetic predisposition, peer influence, a family history of substance use,
emotional or affective disorders, troubled family relations, school problems, and a history of
victimization (Weinberg et al., 1998; Whitesell et al., 2013). Brain development is also a factor
in both vulnerability and susceptibility within this age group. The maturing adolescent brain has
been shown to be vulnerable to the acute effects of drugs and substance use during adolescence,
which increase a person’s risk of developing a chronic substance use disorder (SUD) later in life
(Casey et al., 2008). Moreover, substance use can delay normal development during adolescence
(Center for Substance Abuse Treatment, 2006). People with OUD in this age group likely need a
comprehensive assessment to determine whether adolescent or adult treatment strategies would
be most appropriate.
Methadone and naltrexone have not been well studied in adolescents with OUD due to
those federal restrictions, but the limited data available do support the use of medication-based
treatment in this population. Buprenorphine treatment in adolescents with OUD has an existing
evidence base. In a clinical trial, adolescent patients who received buprenorphine maintenance
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treatment plus counseling after medically supervised withdrawal were more likely to remain in
treatment after 3 months than patients who only received counseling after withdrawal (Woody et
al., 2008). A retrospective review of long-term treatment outcomes for buprenorphine–naloxone
treatment among adolescents with OUD found that treatment retention helps to promote longterm remission (Matson et al., 2014). A multi-state retrospective cohort study found that
adolescents and young adults who received medication for OUD (buprenorphine, naltrexone, or
methadone) within 3 months of diagnosis were more likely to stay in treatment than those who
received behavioral therapy alone (Hadland et al., 2018a). Compared to adults, however,
adolescents tend to have lower rates of treatment retention (Dreifuss et al., 2013; Marsch et al.,
2005; Schuman-Olivier et al., 2014). Creating innovative, developmentally appropriate treatment
strategies tailored to this age group could help to improve treatment outcomes (Committee on
Substance Use and Prevention, 2016). A key knowledge gap in this area is the dearth of
randomized controlled trials specifically focused on adolescents’ use of and retention in
medication-based treatment.
Access to medication-based treatment for adolescents and young adults remains vastly
inadequate in the United States (Committee on Substance Use and Prevention, 2016; Knudsen et
al., 2011). In 2016 the AAP officially recommended that pediatricians consider offering
medication-based treatment to adolescents and young adults with OUD, but it remains highly
restricted and widely underused (Committee on Substance Use and Prevention, 2016). The exact
number of adolescents with OUD who receive medications is unknown. However, a study using
the 2013 Treatment Episode Data Set found that among adolescents being treated for OUD in
publicly funded programs, only 2.4 percent of those being treated for heroin use and just 0.4
percent of those being treated for prescription opioid misuse had received medication (Feder et
al., 2017). A 2018 study reported that among youths (between 13 and 22 years of age) with OUD
in the United States, just one-quarter of those who were commercially insured and less than 5
percent of those on Medicaid received medication (Hadland et al., 2018a).
Multiple factors may contribute to adolescents’ lack of access to medication-based
treatment; these factors may not necessarily apply to young adults. For example, adolescents
who are living at home or covered under a parent’s insurance plan may not wish to disclose their
drug use. Parents may be unwilling to provide consent for their minor children to receive
medication-based treatment for OUD due to the stigma surrounding the medications. If
adolescents and their parents do seek medication-based treatment for OUD, their options are very
limited. Naltrexone is only approved for individuals 18 years and older, and federal regulations
prohibit most OTPs from providing methadone to patients younger than 18 years. Buprenorphine
is approved by the FDA for treating patients 16 years and older, but restrictive policies and
resource constraints have severely limited its availability (Chang et al., 2018; Feder et al., 2017;
Hadland et al., 2018b). As a result of these regulatory restrictions, many adolescents with OUD
undergo medically supervised withdrawal with behavioral therapy alone, without the benefit of
evidence-based medications.
Older Persons
OUD is on the rise among older populations (SAMHSA, 2017). According to the 2017
NSDUH, 4.6 million adults 50 years or older had had an SUD in the past year (SAMHSA, 2018).
Little is known about the mortality and morbidity of OUD in this group or about models of care
that can comprehensively address their complex health issues. Due to their age, the use of
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multiple medications, including sedatives, and a higher likelihood of concurrent chronic illness,
older adults are particularly vulnerable to certain consequences of OUD such as delirium,
memory loss, suicide, falls and fractures, drug–drug interactions, and drug–disease interactions.
One study found that adults over 50 years of age with OUD were more likely to die from any
cause and from HIV- or liver-related deaths than their peers without OUD (Larney et al., 2015).
Furthermore, OUD can present differently in older populations and requires different types of
treatment to restore functional status. However, treatment outcomes for older adults are often
equivalent to or better than treatment outcomes among younger people (Clay, 2010).
SEX-RELATED DIFFERENCES IN MEDICATION-BASED TREATMENT FOR OUD
According to data from the NSDUH, 5.15 million females (3.7 percent) had past-year
opioid misuse, compared to 6.25 million males (4.7 percent). Almost 60 million females aged 12
and older (35.7 percent) had used pain relievers in the past year, compared to 40.8 million males
(30.9 percent). Little is known about sex-related differences in the risk, chronicity, and treatment
of OUD (Mazure and Fiellin, 2018). For example, in a recent Cochrane review of the use of
buprenorphine for OUD, the majority of the combined sample reviewed was male, and none of
the 26 randomized, controlled trials reported results by sex, so the effects of sex/gender could not
be assessed (Gowing et al., 2017). According to the NSDUH (2005–2013), OUD in the United
States is more common in males (57 percent) than females (42 percent) (Wu et al., 2016),
although recent trends over time suggest that drug use among women is increasing at a faster rate
than among males (Cicero et al., 2014). Further studies are needed to better understand the
treatment of postpartum women, the treatment of women who are not pregnant, and sex-specific
differences in treatment outcomes (Gowing et al., 2017).
Several lines of evidence underscore the need to consider sex and gender in OUD.
Women report lower rates of OUD and are more likely to report both widespread and localized
pain conditions, including fibromyalgia, migraine, and chronic headache (Bartley and Fillingim,
2013; Serdarevic et al., 2017). Women are more likely than men to have first used prescribed
opioids, which they obtain at a higher rate than men (Cicero et al., 2009; Fillingim et al., 2009;
Manubay et al., 2015; McHugh et al., 2013). Following an initial opioid exposure, women may
transition from initial use to problematic opioid use faster than men (Back et al., 2011;
Hernandez-Avila et al., 2004). Among treatment-seeking individuals with OUD, women have
more comorbid psychiatric disorders than men, including major depressive and anxiety disorders
as well as posttraumatic stress disorder (Grella et al., 2009; McHugh et al., 2013) and
psychological distress (Back et al., 2010; Bawor et al., 2015; Manubay et al., 2015; McHugh et
al., 2013); men have more comorbid alcohol and other SUDs and legal problems. The analgesic
and withdrawal-suppressing effects of opioids are sex-sensitive and likely influenced by
fluctuations in the female sex hormones estradiol and progesterone (Doyle and Murphy, 2018;
Elliott et al., 2006; Loyd and Murphy, 2009; Peckham and Traynor, 2006; Santoro et al.,
2017a,b). Finally, some evidence suggests that women may feel more comfortable receiving
treatment for OUD in certain settings, such as primary care (Jones and Fiellin, 2007).
Sex-related differences in the treatment of OUD remain largely underexplored, but
existing evidence suggests that there are distinct sex-based predictors of methadone treatment
response, retention, and outcomes (Levine et al., 2015). Little is known about sex differences
with respect to dose patterns and length of treatment (Frimpong et al., 2017). An analysis of a
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nationally representative survey of drug treatment programs found that in methadone treatment
programs, an increasing proportion of female patients was associated with a lower proportion of
patients in treatment for longer than 1 year (Frimpong et al., 2017), suggesting that some female
patients may receive less effective treatment for OUD. A study of all OUD patients enrolled in
publicly funded opioid treatment program licensed to dispense methadone in California (2006–
2010) found sex differences in mortality risk. Concurrent opioid and methamphetamine/cocaine
use increased the mortality risk among women, but it decreased the risk among men; men were
more likely than women to benefit from reduced mortality risk through interventions to reduce
overdose risk after a period of time without opioid use (Evans et al., 2015).
Clinical and social characteristics also differ between women and men with OUD. A
study of methadone treatment programs found that, compared to men, women tended to be
admitted at a younger age and after a shorter duration of opioid use (Adelson et al., 2018).
Compared with men, women who have SUDs are more likely to have been victims of violent
childhood and domestic abuse (Ouimette et al., 2000) and to have co-occurring psychiatric
disorders (Zilberman et al., 2003). Although parents who receive medication for OUD are more
likely to retain custody of their children (Hall et al., 2016), the fear of losing custody can
discourage women from seeking treatment, as can the fear of retribution from a violent domestic
partner (Center for Substance Abuse Treatment, 2006). Because women tend to be the primary
caregivers, childcare issues can also pose barriers to entering and remaining in treatment for
OUD. Women with OUD who have children may benefit from enhanced services in addition to
medication-based treatment to address their social service needs (Marsh et al., 2000). Because
histories of emotional, physical and sexual trauma are prominent in the narratives of women who
use drugs (Torchalla et al., 2015), many SUD treatment providers have adopted trauma-informed
care and integrated treatment, with important subsequent improvements in mental health and
service use (Messina et al., 2014). Women-centered treatment for SUDs may also include the
provision of family counseling, childcare, residential care for clients’ children, transportation
assistance, domestic violence services, care options for pregnant women, and comprehensive
mental health care; however, such treatment services are declining in availability (Terplan et al.,
2015).
PREGNANT WOMEN
Pregnant women with OUD are another population with unique treatment needs that are
largely unmet. Among pregnant women in the United States, the prevalence of OUD quadrupled
from 0.15 percent to 0.65 percent between 1999 and 2014, with large variability across states
(Haight et al., 2018). Overdose is one of the leading causes of maternal deaths in the United
States, with the risk of overdose increasing as the postpartum period progresses (Schiff et al.,
2018). A retrospective cohort study looking at women with OUD in Massachusetts found that the
rate of overdose was lowest in the third trimester (at 3.3/100,000 person-days) and increased
after delivery, with the highest rates 7 to 12 months post-delivery (12.3/100,000 person-days)
(Schiff et al., 2018). Pregnant women with untreated OUD are up to six times more likely than
other women to have maternal complications, including low birthweight and fetal distress, while
neonatal complications among babies born to mothers with OUD range from neonatal abstinence
syndrome and neurobehavioral problems to a 74-fold increase in sudden infant death syndrome
(Minozzi et al., 2013).
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Both methadone and buprenorphine are recommended for treating OUD in pregnancy to
improve outcomes for the woman and the newborn (Kotelchuck et al., 2017). The efficacy and
safety of methadone treatment for OUD in pregnant women is long established. In women who
receive methadone treatment during pregnancy, the outcomes for their infants (e.g., likelihood of
the pregnancy going to term and healthy birth weight) are similar or within normal ranges
compared with infants who were not exposed to methadone (Kaltenbach and Finnegan, 1984;
Stimmel and Adamsons, 1976). Methadone has traditionally been the primary treatment for
pregnant women with OUD, but more recent research indicates that buprenorphine treatment has
potential benefits compared with methadone in this population. A randomized controlled trial of
methadone versus buprenorphine in pregnant women with OUD found that neonates exposed to
buprenorphine required 89 percent less morphine, had shorter hospital stays, and received a
shorter duration of treatment for neonatal abstinence syndrome relative to pregnant women
treated with methadone (Jones et al., 2010). Other outcomes and adverse events were similar
between the two groups (Jones et al., 2010).
A comparison of OUD treatments for pregnant women across seven studies found no
significant differences in maternal outcomes, neonatal outcomes, or serious adverse outcomes for
buprenorphine–naloxone compared with buprenorphine alone, methadone maintenance, or
methadone-assisted withdrawal (Lund et al., 2013). The safety of extended-release naltrexone
has not yet been established for pregnant women (Connery, 2015) and currently naltrexone is not
recommended for the treatment of OUD in women who are pregnant
Despite the sound evidence base, most pregnant women with OUD do not receive any
treatment with medications (Metz et al., 2018; Terplan et al., 2015). Among women who do
receive treatment during pregnancy risk, many fall out of treatment during the post-partum
period (sometimes called the “fourth trimester”) due to gaps in insurance coverage and other
systemic barriers. The proportion of pregnant women with OUD admitted to publicly funded
treatment programs has increased from about 17 percent to 41 percent since the mid-1990s, but
the proportion of those women in treatment who receive medication to treat their OUD has
remained static—at roughly 50 percent—with significant regional, demographic, and treatment
facility variability (Short et al., 2018). Although the rates of OUD among pregnant women have
sharply increased, many women cannot access appropriate services (Terplan et al., 2015). One
study that looked at the National Survey on Substance Abuse Treatment Services of 13,000 SUD
facilities found that the proportion offering services for pregnant and post-partum women
declined from 19 percent in 2002 to 15 percent in 2009 (Terplan et al., 2015). An integrated
approach with close collaboration between OUD treatment providers and prenatal providers has
been described as the “gold standard” for care (Klaman et al., 2017). Further research is needed
to better understand the effects of medication-based treatment in pregnant women and postpartum women as well as to investigate interventions that could help to increase treatment
retention.
SEXUAL MINORITIES
Little is known about opioid use and medication-based treatment for OUD among sexual
minority groups, including lesbian, gay, and bisexual adolescents and adults. Sexual minorities
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accounted for just 2 percent of the sample of approximately 35,000 adults in the 2004–2005 U.S.
National Epidemiologic Survey on Alcohol and Related Conditions. Respondents with SUDs
who were sexual minorities were less likely to receive OUD treatment than the sexual majority
population; sexual minority respondents—particularly women—were more likely to have
lifetime SUDs. Sexual minorities also tended to have more extensive family histories of
substance misuse (Duncan et al., 2019). According to the 2015 NSDUH, respondents identifying
as bisexual were more than 1.5 times more likely to report past-month and past-year opioid
misuse than those identifying as heterosexual. A nationally representative sample of U.S. adults
revealed disparities in opioid misuse and OUD across different sexual orientations (Duncan et
al., 2019). No data exist on the proportion of sexual minorities with OUD who receive
medication-based treatment, which is an important area for further research. For sexual minority
populations with OUD, for example, treatment programs could be delivered through a traumainformed approach to care that integrates primary care with behavioral health and specifically
addresses the stressors experienced by sexual minorities (Girouard et al., 2019).
INDIVIDUALS WITH OUD AND OTHER MORBIDITIES
Comorbidities are common among people with OUD, particularly co-occurring mental
health disorders, other substance use disorders, and long-term chronic pain. Infectious diseases
have also reached epidemic proportions among people with OUD in some communities, driven
by the increase in injection drug use. Complex interactions among comorbid conditions can
affect treatment strategies and outcomes, and people with OUD and comorbidities would likely
benefit from much more integrated care strategies than now prevail.
Populations with Co-occurring Mental Health Disorders
Up to 40 percent of people receiving treatment for SUDs may have co-occurring mental
health disorders, such as antisocial personality disorder, major depression, or general anxiety
(Flynn et al., 1996). According to the NSDUH (2005–2013), 29 percent of people with OUD
have had a major depressive episode (Wu et al., 2016). A study of the impact of mental health
comorbidities on buprenorphine treatment adherence in patients with an OUD found that 22
percent of patients had comorbid anxiety disorder and about 16 percent had comorbid bipolar
disorder (Litz and Leslie, 2017). High rates of attention deficit hyperactivity disorder symptoms
have been found among heroin-dependent patients—especially those with severe OUD—who
also have higher rates of other comorbid mental health conditions (Lugoboni et al., 2017). Cooccurring mental health disorders appear to be more commonly diagnosed among women than
men; they are also more commonly diagnosed among people engaged in the criminal justice
system than the general population (Center for Substance Abuse Treatment, 2006; Mbaba et al.,
2018).
Comorbid mental health disorders can affect OUD treatment outcomes. Members of this
population face unique challenges, making them more likely to drop out of medication-based
treatment (Krawczyk et al., 2017b). One study found that patients with bipolar disorder being
treated with buprenorphine for comorbid OUD were significantly less likely to adhere to
buprenorphine treatment (Litz and Leslie, 2017). Most people with OUD and co-occurring
psychiatric disorders do not receive treatment for either problem. Less than half of people with
severe mental health and substance use disorders receive any treatment, and only about 7 percent
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receive treatment for both disorders (Priester, 2016). This may be due in part to their complex
treatment needs; for example, they may have interacting symptoms of multiple disorders and
compounding social factors such as victimization, poverty, or homelessness. This population
tends to have very limited access to evidence-based treatment and poorly coordinated treatment
for their co-occurring disorders (Center for Substance Abuse Treatment, 2006; Watkins et al.,
2001).
Among people with comorbid mental health disorders, medications to treat OUD have
the potential to improve outcomes and reduce the risk of overdose, hospitalization, and
emergency department visits (Robertson et al., 2018). A recent study looked at medication-based
treatment for adults with schizophrenia, autism spectrum disorder, bipolar disorder, or major
depression as well as comorbid moderate-to-severe OUD. Methadone, buprenorphine, and oral
naltrexone were all associated with reductions in the need for inpatient OUD treatment and with
improved adherence to medications for the comorbid mental health disorders (Robertson et al.,
2018). A study of methadone treatment among people who use heroin found that depression
improves quickly during the first 3 months of treatment, after which it plateaus; depression
decreased more rapidly among women and among younger people (Wang et al., 2017).
People with OUD and co-occurring mental health disorders may benefit from integrated,
concomitant treatment for their co-occurring disorders, augmented by continuous outreach and
support for medication adherence, treatment retention, coordination of care, and accessing social
services (Charney et al., 2001; Drake and Mueser, 2000). Ideally, care for the psychiatric
comorbidities would be integrated into OUD treatment settings, and the reverse (Krawczyk et al.,
2017b).
Populations with Other Substance Use Disorders
According to the NSDUH (2005–2013), 80 percent of individuals with OUD had a cooccurring SUD (Wu et al., 2016). In clinical samples of individuals with OUD, rates of current
comorbid SUD range from 13 to 49 percent for alcohol, 20 to 40 percent for stimulant, 28 to 41
percent for cannabis, and 80 to 95 percent for tobacco (Rosic et al., 2017; Strain, 2002). Patients
with other SUDs may require special dosing and tolerance considerations when being treated
with medication for OUD.
Unhealthy alcohol use can interfere with the treatment for OUD, with heavy drinking
often cited by clinicians as a contraindication to medication-based treatment for OUD because
both substances may depress respiratory function. However, even heavy alcohol use does not
appear to increase the risk of overdose death (Klimas et al., 2018), and FDA released a statement
explicitly noting that the use of alcohol or other drugs that depress the central nervous system
should not be considered a contraindication to treatment with buprenorphine or methadone
(FDA, 2017).
Cocaine and other stimulant use is frequent among individuals in methadone and
buprenorphine treatment and has been associated with lower retention and poorer outcomes,
although the data are mixed (Kosten et al., 1992; Sullivan et al., 2010). As noted in Chapter 2,
contingency management is a behavioral treatment that demonstrated effectiveness in treating
stimulant use disorder in patients in methadone treatment (Cunningham et al., 2013; Griffith et
al., 2000).
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Patients who are receiving medication to treat OUD have disproportionately high rates of
tobacco use disorder (Yee et al., 2018). Failing to address tobacco use can negatively affect OUD
treatment, and the OUD treatment process provides an opportunity to provide smoking cessation
treatment (Mannelli et al., 2013). For example, one study found that patients with OUD retained
in office-based buprenorphine treatment were more likely to receive smoking cessation
medications than people not retained in treatment (Nahvi et al., 2014a). A meta-analysis of
smoking cessation interventions among patients receiving methadone treatment found that
nicotine replacement therapy led to significant reductions in smoking (Yee et al., 2018).
Evidence suggests that varenicline can support short-term abstinence from smoking among
people with OUD receiving methadone maintenance treatment (Nahvi et al., 2014b). Naltrexone
has been studied as a potential treatment to aid in smoking cessation in individuals with OUD,
though evidence does not seem to suggest that it has a clinical benefit (David et al., 2006).
Populations with Chronic Pain
Both chronic pain and addiction are conditions driven by neurophysiological processes
and shaped by a confluence of genetic and environmental factors (Center for Substance Abuse
Treatment, 2012). Studies of people receiving methadone treatment for OUD have found that 37
to 65 percent of patients reported moderate to severe chronic pain (Dhingra et al., 2012;
Rosenblum et al., 2003).
Chronic pain might negatively affect drug-use outcomes in people with OUD, although
the data are mixed. In one study, people with chronic pain receiving buprenorphine treatment for
OUD had similar outcomes to those without chronic pain (Fox et al., 2012). Across several
studies of patients on methadone, chronic pain is associated with poor psychosocial and physical
function—as it is in the general population—but it is not necessarily associated with a return to
use of opioids or other substances (Dennis et al., 2015). The same meta-analysis found no effect
of chronic pain on any OUD treatment outcomes for patients maintained on buprenorphine
(Dennis et al., 2015). A subsequent trial demonstrated that patients with chronic pain who
discontinue buprenorphine are more likely to return to use than patients without chronic pain
who discontinue buprenorphine (Worley et al., 2017). Emerging evidence demonstrates
improved pain outcomes for patients with chronic pain converted from full agonist opioids to
buprenorphine (Daitch et al., 2014; Pade et al., 2012), and future research should compare
outcomes across the different OUD medications. Meanwhile, treating OUD in people who have
chronic pain remains a clinical challenge, highlighting a critical gap in strategies to manage
chronic pain among this population (Delorme et al., 2018).
Populations with Comorbid Infectious Diseases
It is increasingly evident that the ongoing epidemics of OUD, opioid overdose, hepatitis
C virus (HCV), and HIV in the United States are linked and warrant combined evidence-based
interventions for prevention and treatment. These would include broad HCV and HIV testing and
substance use screening, the provision of medications to treat OUD, and increased populationlevel HCV treatment (Perlman and Jordan, 2018). A variety of successful models have been
described for co-locating the treatment of all three conditions (Rich et al., 2018).
Epidemiological studies reveal that among people who inject drugs in the United States,
HIV rates are decreasing and HCV rates are increasing (Schranz et al., 2018). However, rural
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counties hard hit by the opioid epidemic are experiencing catastrophic increases in HIV
transmission as well as HCV (NASEM, 2018). These increases in infectious disease transmission
rates are being driven in large part by increases in injection drug use in communities across the
country.
Interactions between methadone and older medications for HIV, such as efavirenz, and
interactions between buprenorphine and ritonavir-boosted atazanavir may have historically
impacted OUD treatment in people living with HIV. However, such interactions are less of a
concern with the current first-list antiretroviral therapies, which are regimens containing
integrase inhibitors (Gourevitch and Friedland, 2000; McCance-Katz et al., 2007). Methadone
and buprenorphine treatment significantly reduce the use of illicit opioids and HIV transmission
risk behaviors, such as injection drug use and the sharing of injection equipment (Gowing et al.,
2011; Woody et al., 2014). Methadone and buprenorphine also improve HIV viral suppression
and adherence to antiretroviral therapy. Extended-release naltrexone has been shown to improve
HIV viral suppression in persons with HIV leaving prison (Fanucchi et al., 2019). Co-location of
HIV and OUD treatment in primary care or opioid treatment programs has been demonstrated to
improve treatment outcomes for both conditions (Berg et al., 2011; Low et al., 2016; Lucas et al.,
2010). Office-based buprenorphine treatment for OUD provided in HIV treatment settings has
also been associated with decreased opioid use (Fiellin et al., 2011).
In the United States today, the majority of people with HCV have a history of injecting
drugs (Norton et al., 2017). A retrospective study of clinical data reported that almost half of
people receiving office-based buprenorphine had positive screening tests for HCV antibodies,
but only 2 percent had initiated HCV treatment (Carey et al., 2016). Methadone and
buprenorphine treatment reduce the risk of HCV infection among injection drug users (Tsui et
al., 2014), and people retained in OUD treatment are significantly more likely to initiate HCV
treatment (Norton et al., 2017). High rates of successful HCV treatment have been achieved
among patients receiving their HCV treatment onsite at opioid treatment programs (Butner et al.,
2017; Litwin et al., 2009).
RACIAL AND ETHNIC MINORITY POPULATIONS
The demographics of the opioid epidemic in the United States have shifted over the past
several years, but according to NSDUH data the prevalence of prescription or illicit opioid
misuse has remained lower in racial and ethnic minority groups than among whites (CDC, 2018).
Data from the NSDUH suggest that racial minorities are treated less often for their OUD
compared with whites (Wu et al., 2016), but existing data regarding how minority populations
access medication-based treatment compared with whites are mixed. One study of racial and
ethnic differences in the receipt of medication for OUD found that while less than 30 percent of
all patients received medication, the odds of receiving it were significantly higher among African
American and Hispanic patients who used heroin than among white people who used heroin,
which could not be explained by differences in clinical need (Krawczyk et al., 2017a). In
contrast, a retrospective cohort study of adolescents and young adults with OUD found that
African American and Hispanic patients were significantly less likely than white patients to
receive treatment with either buprenorphine or naltrexone within 6 months of diagnosis (Hadland
et al., 2017). Another retrospective cohort study, of urban adults receiving office-based
buprenorphine for OUD (2002–2014), found that more than half of all patients were no longer in
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treatment after 1 year, with significantly worse 1-year treatment retention among people who
were African American or Hispanic than among white patients (Weinstein et al., 2017)
African Americans with OUD in the United States have a long history of discrimination,
social stigma, and criminalization as well as limited access to some types of medication-based
treatment (Hansen, 2017). For example, in a study of treatment providers in New York City,
higher rates of buprenorphine prescription were found in areas with lower concentrations of
African American and Latino residents, whereas areas with greater concentrations had higher
methadone treatment rates (Hansen et al., 2013). A study of veterans with OUD using Veterans
Health Administration treatment services in 2012 confirmed that treatment choices about
methadone versus buprenorphine appear to be a function of demographic characteristics rather
than of a person’s medical, psychiatric, or service-use characteristics—patients who were
African American, older, and urban residents were much more likely to receive methadone rather
than buprenorphine (Manhapra et al., 2016).
Evidence about OUD among Latino populations in the United States is very limited, and
the evidence that is available is mixed. A study of patients receiving methadone maintenance
treatment found that Latino patients were significantly more likely to have dropped out of
treatment at 6 months (Proctor et al., 2015).
Little is known about the prevalence of OUD treatment among Asian Americans in the
United States. However, some research has been carried out among the Hmong population—an
ethnic group from Laos—living in Minnesota. Methadone treatment retention after 1 year of
treatment was at almost 80 percent among Hmong patients, versus 64 percent among nonHmong patients; on average, the Hmong patients also required a relatively lower dose of
methadone to be stabilized (Bart et al., 2012). Another study of the same population found that
Hmong individuals required lower doses of methadone and had significantly lower scores on the
psychosocial measures than the non-Hmong participants (Bart, 2018). Native Hawaiians and
Pacific Islanders are pooled with Asian Americans in some major data sets—despite being very
distinct ethnic groups—so estimates about opioid use and OUD among those populations are
particularly limited (Wu et al., 2013).
American Indians and Alaska Natives populations are being severely affected by the
opioid epidemic, but little evidence is available to understand trends in OUD and medicationbased treatment in this group. Limited data indicate that this group has very high overdose
mortality rates, only slightly lower than whites (Venner et al., 2018). The estimated lifetime
prevalence of OUD among Native Americans is very high (Saha et al., 2016). Research and
guidance on how to adapt-evidence based programs to be culturally appropriate for these
populations is needed (Novins et al., 2011; Venner et al., 2018).
Efforts to expand access to medication-based treatment would benefit greatly from
having additional data on treatment for OUD across a diverse range of racial and ethnic groups
(Wu et al., 2016). Geographic and demographic variations in medication-based treatment are
unknown. The provision of services that are tailored to the unique needs of different ethnic
groups is a key factor in effectively treating substance use disorders among minority populations
(Center for Substance Abuse Treatment, 2006). It is important for treatment providers to
appreciate how their patients’ cultures may inform their particular needs and response to
treatment, but it is also important to avoid stereotyping or presuming that all members of a racial
or ethnic group are the same (Center for Substance Abuse Treatment, 2006).
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Low socioeconomic status has been associated with greater 12-month and lifetime
prevalence rates of prescription OUD (Saha et al., 2016). People of low socioeconomic status
with OUD are at a greater risk of becoming homeless (Chatterjee et al., 2018). Whether an
individual with OUD is transient, recently displaced, or chronically homeless, it can negatively
affect treatment outcomes (Center for Substance Abuse Treatment, 2006). As many as threequarters of individuals with substance use disorder who are homeless do not receive any
treatment (Magura et al., 2000). Understandably, people who are homeless often struggle to
adhere to treatment and tend to drop out early (Lo et al., 2018). However, evidence suggests that
office-based buprenorphine treatment can be effectively delivered to people who are homeless,
with outcomes comparable to office-based buprenorphine treatment among people who are not
homeless (Alford et al., 2007). Proactive case management may help to coordinate social
services to provide homeless patients with food, shelter, and transportation to treatment (Center
for Substance Abuse Treatment, 2006), as well as providing people who are homeless with
overdose education and naloxone prescriptions (Pietrusza et al., 2018).
RURAL AND URBAN POPULATIONS
Research on OUD focused primarily on urban areas during the 1980s and 1990s.
However, in the context of the growing opioid crisis, OUD is also epidemic in rural areas, where
access to treatment medications is severely limited (Schranz et al., 2018). In fact, the misuse of
prescription opioids is now more prevalent in rural than in urban areas (Keyes et al., 2014). More
recently, rural communities have seen heroin and fentanyl become even more widely available
than prescription opioids on the illicit market (Havens et al., 2018). Heavily rural states have also
seen greater increases in opioid-related mortality and injury than non-rural areas (National Rural
Health Association, 2017).
Factors driving the rural opioid crisis also differ from those driving opioid use in urban
areas. Strong social and kinship network connections may facilitate diversion and distribution,
while economic stressors may make people more vulnerable to drug use (Keyes et al., 2014).
Moreover, compared with urban residents, people living in rural areas face a host of barriers to
accessing treatment for OUD. These include provider and community stigma around OUD
medications, a lack of public transportation and the need to travel long distances to access care,
and severe shortages in the mental and behavioral health workforce (NRHA, 2017). Health care
workforce shortages have left between 60 and 80 percent of rural counties without a single
psychiatrist and around 40 percent of rural counties without any buprenorphine-waivered
physicians (Corso and Townley, 2016; Larson et al., 2016; Leonardson and Gale, 2016; NRHA,
2017; Young et al., 2010). OTPs providing methadone are generally absent from rural areas, and
only around 3 percent of primary care providers living in rural areas are waivered to prescribe
buprenorphine (Havens et al., 2018). This shortage contributes to the lack of treatment capacity
in rural areas (Zur et al., 2018). As a consequence of these barriers, many of the available OUD
services are of low quality and do not provide evidence-based treatment for OUD (Havens et al.,
2018). Care for the infectious disease sequelae of opioid injection—HIV and HCV—is
dependent upon a specialized infrastructure that is typically not available in rural areas. These
and other barriers to HIV and HCV treatment urgently warrant research (Schranz et al., 2018).
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One way to address the workforce shortage is to incentivize health care providers to provide
OUD treatment in underserved areas (e.g., via loan repayment programs, such as the Health
Resources and Services Administration’s National Health Service Corps). Another strategy
might be to incorporate non-physician providers into rural care settings (NRHA, 2017).
CONCLUSION
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4
Medications for Opioid Use Disorder in Various Treatment
Settings

Access to medications for treating opioid use disorder (OUD) is highly variable across
different types of treatment settings. Figure 4-1 shows the density of substance use disorder
treatment facilities by county in the United States.1 Although overall roughly 36 percent of
substance use disorder treatment facilities offer medication to patients (see Figure 4-2), only
about 6 percent provide patients with a choice of all three U.S Food and Drug Administration
(FDA)-approved medications (amfAR, 2018; Mojtabai et al., 2019) (see Figure 4-3). This
chapter reviews the evidence on differences in medication access and use in different treatment
settings and, to the extent that it is available, any scientific rationale underpinning those
differences.

1

Darker areas on the maps indicate a greater number of facilities (light purple = 1 facility; medium purple = 2
facilities; dark purple = 3 or more facilities). Note that counties differ in size—those in the Southwest tend to be
much larger in area than counties in the Northeast, for example—which may affect the interpretation of the maps.
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FIGURE 4-1 All substance use disorder facilities, by county (2018).
NOTE: Gray = no facilities; light purple = 1 facility; medium purple = 2 facilities; dark purple =
3 or more facilities.
SOURCE: amfAR, 2018.

FIGURE 4-2 Substance use disorder facilities offering medications for OUD, by county (2018).
NOTE: Gray = no facilities; light purple = 1 facility; medium purple = 2 facilities; dark purple =
3 or more facilities.
SOURCE: amfAR, 2018.
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FIGURE 4-3 Substance use disorder treatment facilities offering all three medications for OUD,
by county (2018).
NOTE: Gray = no facilities; light purple = 1 facility; medium purple = 2 facilities; dark purple =
3 or more facilities.
SOURCE: amfAR, 2018.
OPIOID TREATMENT PROGRAMS
The Narcotic Addict Treatment Act of 19742 requires that methadone be administered to
patients only through federally certified and regulated opioid treatment programs (OTPs),
commonly referred to as methadone clinics. OTPs were originally created to provide methadone
treatment, but today many of them also provide other medications for OUD. The Substance
Abuse and Mental Health Services Administration (SAMHSA) began certifying OTPs in 2001,
and between 2003 and 2015, the number of patients enrolled in methadone treatment increased
by 57 percent.3 After the introduction of buprenorphine in 2002, the number of OTPs offering
buprenorphine increased from 11 percent (121 OTPs) in 2003 to 58 percent (779 OTPs) in 2015.
The number of OTPs that offer extended-release naltrexone also grew from 11 percent of the
total (125 OTPs) in 2011 to 23 percent (315 OTPs) in 2015 (Alderks, 2017).
All OTPs must be certified by SAMSHA and registered by the Drug Enforcement
Agency (DEA). Before certification, an OTP must first be evaluated in a peer review process by
a SAMHSA-approved accrediting organization, which conducts site visits and reviews the
facility’s policies, procedures, and practices. Even after accreditation, an OTP is not formally
certified to administer methadone until SAMHSA has determined that the OTP conforms with
federal regulations regarding patient admission criteria, recordkeeping guidelines, and required
2

Public Law 93-281 (1974).
This increase appears to stem from an increase in OTPs combined with better identification of OTPs in the NSSATS survey (Alderks, 2017).

3
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services, such as counseling and testing for drug use. After certification, the OTP must also apply
separately for registration with the DEA, which has requirements around security, inventory, and
recordkeeping. An OTP’s registration from the DEA must be renewed on an annual basis (GAO,
2016). The regulations also require that most patients attend the clinic nearly every day to
receive their doses of medication, which is an attempt to reduce diversion. See Chapter 5 for a
detailed discussion on how some of the regulations around methadone are a barrier to treatment.
OFFICE-BASED OPIOID TREATMENT
Expanding the delivery of medications for OUD through medical office–based treatment
settings has been a strategy for increasing access to medications for OUD. Currently, naltrexone
can be prescribed by any physician, nurse practitioner (NP), or physician assistant (PA) within a
scope of practice. In contrast, the Drug Addiction Treatment Act of 20004 stipulates that
buprenorphine can only be prescribed by providers with additional DEA certification, unless
they are working in an OTP setting. Moreover, to qualify for a waiver from the DEA to prescribe
buprenorphine, federal law requires that physicians take an 8-hour course and that NPs and PAs
complete 24 hours of training. In addition, the number of patients that providers are allowed to
treat is restricted. Specialist physicians are allowed to treat up to 100 patients in the first year and
275 patients thereafter, provided they have a waiver and meet additional criteria (e.g., board
certification in addiction medicine or psychiatry), while NPs and PAs can treat no more than 100
patients each (SAMHSA, 2016, 2018a,b).

BOX 4-1
Office-Based Methadone Treatment
Office-based methadone treatment has been used in the United States since June
1983, when 25 methadone patients were admitted to an office-based program at The
Rockefeller University in New York City (Novick et al., 1988). Several different pilot models of
office-based methadone treatment soon followed in settings that included opioid treatment
programs (San Francisco, California), pharmacies (Baltimore, Maryland), and physicians’
offices (Sacramento, California, and rural New Hampshire)a.
In 1997, the National Institute on Drug Abuse funded a 3-year office-based methadone
treatment study in New York with 151 women enrolled. In this study, as in the other pilot
models, the outcomes were not significantly different for patients receiving treatment in OTP
settings versus those treated in office-based settings. This demonstrates that physicians in
office-based settings can monitor patients as effectively as physicians working within the more
complicated OTP regimens (Tuchman and Drucker, 2001). When interviewed, patients treated
with methadone in office-based settings said that because they were not required to go to an
OTP on a daily basis, they were able to pursue endeavors such as opening their own
businesses and traveling for their professions (Salsitz, 2000).
Several different models of office-based methadone treatment have been tested in the
United States and in other countries. One U.S. model involves close affiliation between the
office-based practice and the OTP, with stable patients referred for office-based treatment and
continued provision of ancillary treatment services through the OTP as needed. In this model,
4

See 21 U.S.C. § 823(g)(2).
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exemptions must be requested by OTPs, and office-based physicians must be affiliated with a
sponsoring OTP. Patients are moved to office-based methadone treatment as a type of
“graduation” from the OTP. One study reported a 98 percent retention rate among patients from
a socioeconomically disadvantaged population who were selected to receive a monthly supply
of methadone in an office setting (Harris et al., 2006).
European and Canadian models of office-based methadone treatment are significantly
less restrictive. Patients may be admitted and entirely managed in the physician’s office with
periodic visits, drug testing, and medication management. In the Canadian model, for example,
methadone is dispensed as frequently as daily from a collaborating pharmacy, and patients can
participate in community-based psychosocial care. In such models, physicians work relatively
independently of OTPs (ASAM, 2005).
a

NYS OASAS (New York State Office of Alcoholism and Substance Abuse Services). 2002.
Comparison of OBOT models. Interagency document.

A systematic review of studies that assessed different primary care and specialty care
models for delivering medication-based treatment for OUD did not reach any strong conclusions
regarding which specific delivery models led to better patient outcomes (Lagisetty et al., 2017).
However, the review did note that studies in which the treatment was successful, with high
treatment retention and good-quality care measures, tended to use multidisciplinary care (i.e.,
specialty addiction services integrated with primary care) or coordinated care (i.e., physicians
supported by care management).
In the United States, medications for treating OUD are typically delivered through highthreshold, low-tolerance models that require patients to comply with a number of strict
requirements, such as frequent urine testing and weekly counseling sessions, in order to receive
treatment. A patient’s response in the first month of treatment is often predictive of longer-term
response (Weiss and Rao, 2017). For example, patients who submit drug-positive urine
specimens or miss their appointments early in treatment are usually associated with poorer
outcomes. However, it has been argued that these requirements can have counterproductive
effects on treatment outcomes (McElrath, 2018) and that lower-threshold models, which do not
place additional requirements on individuals trying to access medication-based treatment, hold
promise in lowering the bar for entry into treatment (Socias et al., 2018). Individualized
treatment using measurement-based care can help support patients during the early stages of
treatment. This involves repeatedly measuring variables and adapting treatment in response to a
patient’s progress or lack thereof. While this practice is widely used throughout medicine, it is
used infrequently in the treatment of substance use disorders, including OUD (Trivedi and Daly,
2007).
Community health centers (CHCs) can also play an important role in improving access to
OUD treatment among people who are medically underserved. A survey of CHCs found that
many had expanded their OUD treatment services to respond to the escalating epidemic. Almost
half of CHCs offered at least one medication for OUD, and nearly two-thirds of the CHCs
providing medication-based treatment offered at least two of the three FDA-approved
medications. Buprenorphine, the most commonly prescribed medication for opioid withdrawal,
was available at 87 percent of CHCs that provided any medication for OUD (Zur et al., 2018).
However, many CHCs face ongoing challenges related to insufficient treatment capacity—63
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percent reported that they did not have the capacity to treat all of their patients with OUD, and 68
percent of centers reported shortages of referral providers (Zur et al., 2018).
ACUTE CARE SETTINGS
The number of people treated for opioid-related conditions, including opioid overdose, in
emergency departments and hospitals in the United States has increased substantially in recent
years. Between the third quarter of 2016 and the third quarter of 2017, the number of emergency
department visits for opioid overdoses increased almost 30 percent, according to data captured
through the National Syndromic Surveillance Program of the U.S. Centers for Disease Control
and Prevention (Vivolo-Kantor et al., 2018). Furthermore, people with OUD are overrepresented
in the population of hospitalized patients compared with their prevalence in the general
population (Peterson et al., 2018). Therefore, acute care settings provide opportunities to
intervene with patients who have OUD. Even though most providers in emergency departments
and hospitals are not waivered to prescribe buprenorphine, non-waivered providers are permitted
to administer buprenorphine or methadone to patients under their care for other medical reasons5.
Various studies indicate that effective medication-based treatment for OUD can be
initiated in acute care settings and that patients can be successfully transferred to outpatient
medication-based treatment after hospital discharge. The emergency department visit is a chance
to treat people with OUD for withdrawal symptoms with medication and to bridge those patients
to longer-term medication-based treatment plans (Chamberlin et al., 2018). For example, in one
recent study, buprenorphine treatment initiated in the emergency department was associated with
improved short-term treatment engagement and decreased illicit opioid use (D’Onofrio et al.,
2015). In a randomized trial of hospitalized patients with OUD, patients who received an
intervention that included induction, stabilization, and transitioning to long-term outpatient
buprenorphine treatment had improved linkage to treatment after they were discharged compared
with patients who received only a 5-day buprenorphine taper (Liebschutz et al., 2014). Although
initiating treatment with methadone or buprenorphine in the hospital represents an important
opportunity to engage patients in longer-term care, the rates of linkage to treatment after patients
are discharged have been low (Naeger et al., 2016; Rosenthal and Goradia, 2017; Trowbridge et
al., 2017). In one study, only 28 percent of opioid overdose survivors seen in an emergency
department or hospital were afterward linked to medication-based treatment for OUD
(Larochelle et al., 2018).
OTHER CARE SETTINGS
Other care settings that could provide or enable access to medication-based treatment for
OUD include residential facilities, nursing homes, outpatient facilities, supportive housing, and
homeless shelters. More than a half million people with OUD in 2016 entered these care
settings,6 many of which focus primarily on “cold turkey” detoxification and impose a zerotolerance policy for opioid use of any kind—with no exception for evidence-based medications
5

Drug Addiction Treatment Act of 2000 (DATA 2000). See 21 U.S.C. § 823(g)(2).
Center for Behavioral Health Statistics and Quality, Substance Abuse and Mental Health Services Administration,
Treatment Episode Data Set.
6

PREPUBLICATION COPY: UNCORRECTED PROOFS

Copyright National Academy of Sciences. All rights reserved.

Medications for Opioid Use Disorder Save Lives

MEDICATIONS FOR OUD IN VARIOUS TREATMENT SETTINGS

4-7

like methadone and buprenorphine. The continued popularity of treatment settings that ban or
discourage medication persists despite the lack of evidence for this approach and the known
potential for harmful effects (NARR, 2018). Return-to-use rates following medically supervised
withdrawal (also known as “detox”) have been reported to be as high as 65–91 percent; this
approach also carries a high risk of overdose due to a reduced tolerance for opioids if patients
return to use (Broers et al., 2000; Chutuape et al., 2001). Many funding streams for these
facilities are tied to the criminal justice system or housing authorities, creating strong incentives
to steer patients toward non-medication-based treatment approaches (Andersen and Kallestrup,
2018).
CRIMINAL JUSTICE SETTINGS
While OUD is highly prevalent in criminal justice settings in the United States, few
justice-involved individuals can access medication-based treatment while in jail or prison. In
addition, justice settings rarely have systems in place to transition individuals with OUD to
medication-based treatment at the time of release. More than half of the people in U.S. prisons
have a diagnosis of substance use disorder with or without co-occurring serious mental illness,7
with the rate of OUD in jails and prisons estimated to be around 15 percent (Baillargeon et al.,
2009; James, 2006; Peters et al., 1998). A 2007–2009 summary from the Bureau of Justice
Statistics indicated that 58 percent of state prisoners and 63 percent of sentenced jail inmates met
the criteria for a substance use disorder, versus around 5 percent of the total adult population in
the country (Bronson et al., 2017). However, only around 28 percent of prisoners and 22 percent
of jail inmates participated in a drug treatment program (Bronson et al., 2017). Using 2014
National Treatment Episode Data Set data, Krawczyk and colleagues examined the use of
methadone and buprenorphine treatment among people referred through the judicial system to
specialty treatment for OUD; only 4.6 percent of justice-referred clients received either
medication (Krawczyk et al., 2017). A survey of 51 prison systems across the country found
great variation by state, but, overall, most corrections systems do not offer any medication to
incarcerated individuals with OUD, nor do they provide referral to treatment upon release (Nunn
et al., 2009). Methadone was available in about half of the systems surveyed, but around half of
those facilities limited methadone treatment to pregnant women or for chronic pain management;
only 14 percent of systems provided buprenorphine. Few prison systems offered all three
medications as treatment options for OUD (Nunn et al., 2009).
For people with OUD involved with the criminal justice system, a lack of access to
medication-based treatment leads to a greater risk of returning to use and overdose after they are
released from incarceration (Chandler et al., 2016). People with a history of opioid use disorder
have a demonstrably high risk of mortality following release from incarceration. One study
found an all-cause mortality rate of 737 per 100,000 person-years among former prisoners, with
opioids related to almost 15 percent of all deaths (Binswanger et al., 2013). In a randomized trial
7
People with OUD in criminal justice settings often have co-occurring psychiatric disorders, they tend to have high
rates of infectious diseases such as HIV and HCV, and they often face complex challenges related to emotional,
physical, social, and financial issues (Brochu et al., 1999). Although criminal justice populations tend to be male,
increasing numbers of women are entering the system. Many of these women face even more severe issues than
their male counterparts in terms of social, financial, emotional, and medical obstacles, which are compounded by an
increased likelihood of a history of abuse (Langan and Pelissier, 2001).
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of participants already receiving methadone treatment at arrest, those who were forced to
withdraw from methadone were less likely to resume methadone treatment after release (Rich et
al., 2015). Another retrospective cohort analysis examined the implementation of a
comprehensive medication-based treatment program in the Rhode Island corrections systems.
Results indicated a 60.5 percent reduction in the proportion of all overdose deaths of people who
had recently been incarcerated following release, relative to the proportion of overdose deaths in
the period before the program was initiated (Green et al., 2018). Randomized trials have also
compared the outcomes of people who initiate methadone treatment prior to release from
incarceration versus those who were referred to treatment upon release. Participants who
initiated treatment while incarcerated were more likely to engage in treatment after release, and
they reported less illicit drug use after 6 months (McKenzie et al., 2012). A recent meta-analysis
of experimental and quasi-experimental studies examining provision of medications for OUD in
correctional settings found that methadone significantly improved engagement in treatment postrelease, reduced illicit use, and use by injection; however, reductions in recidivism were not
consistently observed (Moore et al., 2019), likely due to state differences in probation and parole,
among others. The authors noted too few experimental studies involving buprenorphine (n = 3)
and naltrexone (n = 3) to perform meta-analysis of the data for these outcomes. Nevertheless,
critical review of the individual studies indicated that buprenorphine and naltrexone were either
superior to placebo or to methadone, or were comparable to methadone in reducing illicit use
post-release (Moore et al., 2019). Researchers at three study sites in the Studies on Medications
for Addiction Treatment in Correctional Settings collaborative are pooling data from randomized
effectiveness trials comparing extended-release naltrexone versus methadone with enhanced
treatment among people with OUD who are incarcerated; they are also looking at the benefits of
a patient navigation program when added to medication (Chandler et al., 2016). Given their
impact on mortality, it has been argued that withholding medications for OUD during
incarceration is unethical, as would be withholding insulin or blood pressure medication (Bruce
and Schleifer, 2008).
Civil commitment is not incarceration, but its alignment with the court system creates
important considerations related to people with OUD and their access to medication-based
treatment. The practice of civil commitment for opioid use is a legal provision that permits a
judge to mandate opioid treatment (typically to an inpatient setting) for individuals whose opioid
use poses a high likelihood of serious harm to self or to others, such as overdose, incapacitation,
or other substantial danger (Christopher et al., 2015). A majority of U.S. states permit civil
commitment for substance use disorders, and the use of civil commitments has been increasing
in recent years (Cavaiola and Dolan, 2016). Like other criminal justice practices involving
people with OUD, civil commitment procedures typically do not involve the provision of
medication-based treatment, and research demonstrates high rates both of return to use and of
overdose post-commitment under these practices. Post-commitment remission rates can be
improved by a number of factors, including post-commitment medication-based treatment
(Christopher et al., 2018).
According to one study, 56 percent of drug courts refer to treatment programs that offer
at least one type of medication for OUD (Matusow et al., 2013). However, many of those
programs require that medications be used only for tapering or as a bridge to completely
stopping opioid use of any kind, including methadone or buprenorphine; this is not consistent
with the evidence base for the most effective treatment strategy for OUD. A number of recent
studies have found support for the use of injectable naltrexone in criminal justice settings.
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Despite the high discontinuation rates for injectable naltrexone, it may be more acceptable to
judges and other correctional officials than methadone or buprenorphine (Lee et al., 2015, 2016;
Lincoln et al., 2018). Notably, when all three FDA-approved medications are available, only a
small number of incarcerated patients select naltrexone (Green et al., 2018).
INNOVATIVE SETTINGS FOR OUD TREATMENT
Expanding treatment to settings outside of the medical and specialty addiction sectors has
the potential to increase treatment access for traditionally hard-to-reach and socially
disenfranchised populations. A broader definition of treatment settings may be necessary to
connect people with medications in those populations, which include people who have never
previously engaged in treatment, people who inject drugs, people who have severe OUD, people
who are homeless, people who have recently been released from jails or prisons, and people who
have other conditions that may make it challenging to access treatment (Hall et al., 2014).
Examples of innovative treatment settings include
•
•
•
•
•

mobile medication units to provide medication-based treatment directly to people’s
homes or communities (Gordon et al., 2017; Torrens et al., 2013);
group-based treatment to homeless individuals (Doorley et al., 2017);
treatment within syringe exchange programs (Bachhuber et al., 2018; Fox et al., 2015;
Kuo et al., 2003);
physician–pharmacist collaborative models (DiPaula and Menachery, 2015); and
low-threshold “transitions clinics” or methadone linkage programs for people recently
released from jail or prison (Fox et al., 2014; Rich et al., 2005).

The “hub and spoke” model, which involves collaborative care provided through
coordinated treatment across OTPs to office-based outpatient treatment, offers another
innovative approach to improved care integration (Brooklyn and Sigmon, 2017). Although new
treatment strategies are emerging for connecting hard-to-reach populations with OUD to
medication-based treatment, few of these have been rigorously tested.
Low-Barrier Medication-Based Treatment
Policies and protocols that create more accessible medication-based treatment are
generally referred to as low-barrier medication-based treatment. Emerging research suggests that
there are a range of benefits associated with low-barrier approaches to providing medications for
OUD. Such approaches include interim methadone dosing, which is the provision of methadone
medication to patients who are not yet fully enrolled into a comprehensive methadone program
(Schwartz et al., 2011), and buprenorphine home induction protocols (Bhatraju et al., 2017;
Cunningham et al., 2011; Gunderson et al., 2010; Lee et al., 2009). Other new low-barrier
approaches are novel models with promising evidence of benefits such as successful naloxone
distribution and improved uptake of medication-based treatment. For instance, one study carried
out in the fentanyl-affected city of Vancouver used a modified mobile trailer located near an
emergency department to provide a post-overdose care alternative, documenting a substantial
number of medication-based treatment inductions on-site (Scheuermeyer et al., 2018). Research
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in these areas is needed to better meet the needs of more patients and to quantify the benefit, risk,
and cost-effectiveness of these approaches to medication-based treatment delivery.
Technological Tools
The incorporation of electronic health records (EHRs) into many treatment systems can
be leveraged to support research and to better understand proficiencies in clinical services related
to the provision of medication-based treatment for OUD. Clinical dashboards that are populated
from EHR systems provide real-time actionable data, for example, which would be highly
valuable for the treatment of OUD. In a recent review of the use of clinical dashboards, Dowding
and colleagues concluded that clinicians’ immediate access to information can improve
adherence to quality standards and help improve patient outcomes (Dowding et al., 2015;
Patterson Silver Wolf, 2018). While technology advancements in behavioral health hold promise
in the treatment of OUD, these tools need to be underpinned by a sound body of evidence
assessing their impact on the access, quality, and cost of OUD treatment services from wellcontrolled randomized clinical trials (Ramsey, 2015). Telemedicine represents another potential
opportunity to reach patients in underserved areas as well as to link providers who are
inexperienced in treating OUD with mentors (Huhn and Dunn, 2017; Weintraub et al., 2018).
CONCLUSION
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5
Barriers to Broader Use of Medications to Treat Opioid Use
Disorder

Despite the strong evidence for the effectiveness of medications in reducing morbidity
and mortality, increasing treatment retention, and improving well-being for individuals with
opioid use disorder (OUD), numerous barriers prevent broader access to medication-based
treatment. According to 2019 estimates, less than 35 percent of adults with OUD had received
treatment for opioid use in the past year (Jones and McCance-Katz, 2019), and no national data
sources are currently available to precisely estimate the share of those patients who are being
treated with one of the three U.S. Food and Drug Administration (FDA)-approved medications.
Furthermore, national estimates indicate that there is usually a gap of several years between the
onset of OUD and entering treatment. The delay between disease onset and initial treatment
receipt has been estimated to be, on average, in the range of 4 to 7 years (Blanco et al., 2013;
Wang et al., 2005). The barriers preventing broader access to life-saving medications for OUD
include stigma, inadequate professional education and training related to the evidence base for
using medication, and challenges in connecting individuals with medication-based treatment due
to delivery system fragmentation, regulatory and legal barriers, barriers related to public and
private health insurance coverage, and reimbursement and payment policies that do not
incentivize the provision of high-value care for OUD. A critical unanswered question is: which
interventions or policy changes would be most likely to drive real system-level changes to
increase access and use of medication-based treatment for people with OUD?
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STIGMA

There are high levels of stigma toward individuals with OUD and toward medications to
treat OUD both among the general public and among professionals in key sectors that commonly
interact with individuals with OUD. This stigma poses significant barriers to the uptake of
medication-based treatment. According to Link and Phelan (2001, p. 377), “stigma exists when
elements of labeling, stereotyping, separation, status loss and discrimination occur together in a
power situation that allows them.” While some definitions of stigma do not include
discrimination, in this report, we conceptualize stigma based on Link and Phelan’s reasoning that
the term stigma cannot hold the meaning we commonly assign to it when the concept of
discrimination is not included. According to Link and Phelan (2001, p. 371), people are
stigmatized when “the fact that they are labeled, set apart and linked to undesirable
characteristics leads them to experience status loss and discrimination” affecting their life
prospects including income, education, housing status and wellbeing. National public opinion
data indicate that negative attitudes toward individuals with prescription OUD exceed those
reported for other medical conditions, including mental illness (Barry et al., 2014). More than
three-quarters of respondents in a 2016 national survey reported viewing individuals with OUD
as to blame for their substance use, and nearly three-quarters of respondents characterized people
with OUD as lacking self-discipline (Kennedy-Hendricks et al., 2017). Two-thirds of
respondents were unwilling to have a person with a drug use disorder marry into their family,
and a majority endorsed discriminatory measures, such as allowing employers to deny
employment to a person with OUD (Kennedy-Hendricks et al., 2017). Individuals who had
personal experience with OUD—for example, having a family member or close friend with
OUD—reported equally negative or more negative attitudes toward the disorder than the general
public (Kennedy-Hendricks et al., 2017). This is notable because it differs from research on
stigma toward people with mental illness (Alexander and Link, 2003; Corrigan et al., 2012;
Couture and Penn, 2003; McSween, 2002), which generally finds personal experience with
mental illness to be associated with less negative attitudes. Higher levels of stigma were also
associated with greater support among the public for more punitive policy responses to the
opioid epidemic (e.g., arresting and prosecuting people who obtain multiple prescriptions from
different doctors) and lower support for public health–oriented policy responses (e.g., expanding
Medicaid insurance benefits to cover OUD treatment) (Kennedy-Hendricks et al., 2016b).
Stigma toward people with OUD and toward people with substance use disorders more
broadly is intertwined with persistent stigma (including labeling, stereotyping, status loss and
discrimination) that occurs on the basis of race and social class in the United States. Historically,
U.S. drug policies have disproportionately targeted already marginalized groups (Morone, 1997;
Singer and Page, 2014). For instance, early restrictions on opium were implemented during a
period of heightened xenophobia toward Chinese immigrants (Morone, 1997). Studies have also
focused attention on race-based stigma and discrimination directed toward African Americans as
a profound legacy of the war on drugs (Capitanio and Herek, 1999; Kulesza et al., 2013; Minior
et al., 2003; Semple et al., 2005). An analysis of a small sample of news media published
between 2001 and 2011 found that white non-urban people with prescription OUDs were
represented more sympathetically than non-white urban people with heroin use disorder
(Netherland and Hansen, 2016). Substance use is often featured in media representations of
economically disadvantaged populations (Bullock et al., 2001; Singer and Page, 2014). By tying
populations that are already disenfranchised to substance use, these media representations may
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contribute to and reinforce negative attitudes among the public toward people with substance use
disorders. Some evidence bears this out; an experimental study found that attitudes toward
people with OUD were more positive among people randomized to read a narrative about a
woman with OUD of high socioeconomic status compared to those randomized to read about a
woman with OUD of low socioeconomic status (Kennedy-Hendricks et al., 2016b).
Furthermore, high rates of stigma have been documented within key professions that
interact regularly with individuals with OUD. Stigmatizing attitudes among health professionals
have been shown to be widespread, which has detrimental consequences for connecting persons
with OUD to treatment (Brondani et al., 2017; DeFlavio et al., 2015a; Livingston et al., 2018;
van Boekel et al., 2013). One recent large-scale study assessing primary care physicians’ views
indicated that the rates of stigma—including measures of blame for the condition and a desire for
social distance from individuals with prescription OUD—were as high as or higher than stigma
rates among the general public (Kennedy-Hendricks et al., 2016a). Stigmatizing attitudes toward
people with OUD are also found among professionals working in the public safety and criminal
justice settings, the housing sector, and the child welfare system (Rich et al., 2005; Stringer and
Baker, 2018; Wittman et al., 2017).
Fewer studies have examined stigma directed specifically toward the medications to treat
OUD, particularly the agonist medications methadone and buprenorphine. Stigma toward the
opioid agonists appears to be grounded in the misperception that these medications are
substituting one drug for another (Volkow et al., 2014). A 2017 national public opinion study
revealed low rates of awareness among the public about the evidence base for medications to
treat OUD; Blendon and Benson found that half of U.S. adults reported believing that there is no
effective treatment for OUD (Blendon and Benson, 2018). Similarly, attitudinal surveys and
qualitative data collected from professional groups indicate high levels both of misinformation
and of stigma about agonist medication for OUD among personnel within drug courts (Matusow
et al., 2013) and in the prison system (McKenzie et al., 2009b; Nunn, 2009). Semi-structured
interviews with individuals with OUD using methadone confirm that this group experiences high
rates of stigma related to their medication use in interactions with the public and with health care
professionals (Woo et al., 2017). Some limited evidence suggests that as clinicians gain
experience treating patients with OUD with buprenorphine, they gain more positive perceptions
about the role of medications in effective treatment (Thomas et al., 2008).
A systematic review of studies examining the consequences of the high rates of stigma
experienced by individuals who use drugs found consistent evidence that stigma has a
detrimental effect on their psychological well-being (Kulesza et al., 2013). In turn, shame or selfstigma is characterized as the internalization of the social opprobrium from public stigmatization
that leads to the association of negative stereotypes with addiction (Matthews et al., 2017). While
it makes intuitive sense that self-stigma would reduce treatment seeking (Olsen and Sharfstein,
2014), more research is needed to better understand how self-stigma and negative attitudes
toward OUD medications among people with OUD may inhibit an individual from entering
treatment.
In the context of stigma, increasing attention has focused on the role of language in
reinforcing negative perceptions about OUD (McGinty et al., 2017). Terms such as “substance
abuser” have been shown in randomized experiments to increase stigma relative to personcentered terms like “person with a substance use disorder” (Kelly and Westerhoff, 2010). Other
research studies based on randomized experiments have confirmed that the use of certain terms
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can reinforce blame of individuals with OUD and drive up stigma rates (Ashford et al., 2018a,b).
Conversely, Ashford and colleagues found that use of the term “pharmacotherapy” produced
more positive associations than the term “medication-assisted treatment” (Ashford et al., 2018b).
This research has prompted stigma-reduction efforts focused on language (McGinty et al., 2017;
Wakeman, 2017). Recent efforts have included the release of a memorandum on terminology
from the White House Office of National Drug Control Policy (ONDCP, 2017), Changing the
Language of Addiction, and a 2017 version of the Associated Press Stylebook recommending
more careful attention to language by reporters covering news stories about the opioid epidemic
(Aliferis, 2017).
It will be critical to build an evidence base for effectively confronting stigma associated
with medications for OUD, particularly opioid agonists. A small but growing body of evidence is
being used to identify and test the effectiveness of communications strategies targeting the
general public and professionals in key sectors (e.g., health care, law enforcement, corrections)
in an effort to reduce stigma and to encourage higher rates of entry into medication-based
treatment. There has also been a growing interest in increasing awareness of the benefits of
medication for OUD and in decreasing stigma through communications campaigns (McGinty et
al., 2017). Approaches highlighting the effectiveness of medication-based treatment in helping
patients sustain remission (McGinty et al., 2015) and approaches presenting sympathetic
narratives (Bachhuber et al., 2015)—particularly those that illuminate the barriers that people
with OUD face in trying to access treatment (Kennedy-Hendricks et al., 2016b)—have been
shown to be effective in reducing stigma, but they need to be studied further.
Concerns About Diversion of Medications for OUD
Concerns about the misuse and diversion of medications for OUD also contribute to the
insufficient numbers of providers willing to prescribe them. Evidence suggests that these
concerns emanate from stigma and misunderstanding about the motivations for using diverted
medication. A fear of patients engaging in the diversion of medication is cited by prescribers as a
barrier to treating individuals with OUD (Lin et al., 2018; Netherland et al., 2009). One national
survey of buprenorphine prescribers found that one-third of respondents viewed diversion as a
significant or very significant concern; half reported that they would no longer be willing to see a
patient suspected of diversion (Lin et al., 2018). But education can help. A survey of both
buprenorphine-waivered and non-waivered physicians found that 26 percent of non-waivered
physicians were concerned about diversion, compared with 10 percent of waivered physicians
(Huhn and Dunn, 2017).
Providers’ concerns about the diversion of medication are inconsistent with available
data, particularly in the context of medications that are formulated with deterrent properties, such
as buprenorphine/naloxone. The buprenorphine/naloxone formulation was developed as a
deterrent to misuse because it blocks the rewarding effects of opioids and triggers withdrawal if
injected. Rates of misuse of the buprenorphine/naloxone formulation are much lower than for the
mono-buprenorphine formulation. The Research Abuse Diversion Addiction-Related
Surveillance system, which tracks the rates of misuse and of diversion of medications, found that
past-month injection use of mono-buprenorphine was 45 percent, compared with 16 percent for
the buprenorphine/naloxone formulation (Lofwall and Walsh, 2014). Due to the higher rates of
misuse of the mono-buprenorphine, the combination product is the most commonly prescribed
formulation. Of the different formulations of buprenorphine/naloxone, rates of both misuse and
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diversion are lowest for the buprenorphine/naloxone film (Lavonas et al., 2014). Methadone
diversion rates in the United States have been declining by 13 percent each year since 2011
(Jones et al, 2016) and are now slightly lower than the rates for buprenorphine. To put diversion
of OUD medications in context, it is worth noting that these rates are lower than the diversion
rates for other prescribed medications. For instance, prescribed antibiotics and allergy
medications are diverted at rates of 25 percent and 21 percent, respectively (Caviness, 2013;
Goldsworthy, 2008; Lofwall and Walsh, 2014).
Importantly, the rates of both misuse and diversion decline as buprenorphine availability
increases (Cicero et al., 2007; Lofwall and Walsh, 2014). The reasons reported for misuse or
diversion include peer pressure, a desire to help a friend or family member or to make money,
and a lack of access to buprenorphine treatment (Fox et al., 2015; Lofwall and Walsh, 2014).
While some individuals with OUD report misusing buprenorphine to achieve intoxication, more
report using it to relieve symptoms of withdrawal (Lavonas et al., 2014).
INADEQUATE PROFESSIONAL EDUCATION AND TRAINING
Another barrier to the availability and use of medications to treat OUD is the lack of
appropriate education and training among health care providers and personnel in law
enforcement and the judicial system.
Health Workforce Education and Training
A broad range of professions typically provide treatment or related services for addiction
in the United States, including physicians, physician assistants, nurses and nurse practitioners;
psychologists, social workers and therapists; pharmacists; and addiction counselors; however,
few among the broad range of providers who may treat patients with addiction are trained
in or knowledgeable about evidence-based practices in addiction prevention and
treatment…. Compounding this problem is that the diversity in education and training
among the different types of individuals providing addiction treatment results in
inconsistent treatment approaches and care for patients with addiction. (CASA 2012, p.
178)

Because addiction treatment is typically separate from mainstream health systems (Frank and
Glied, 2016), education about OUD is often neither required nor standardized for health care
providers in the United States. The American Board of Medical Specialties only recognized
addiction medicine as a subspecialty in 2015 (ABMS, 2016), and many schools and training
programs have limited access to experts to develop and teach curricula. Consequently, providers
often lack the education required to address numerous aspects of OUD assessment and treatment
(Merrill, 2002). Even though treating addiction has similarities to treating other chronic
conditions, health education curricula do not educate all providers about addiction (Merrill et al.,
2002; Moran et al., 2017). Integrating addiction treatment into mainstream health systems could
expand treatment capacity and improve providers’ education about addiction medicine (Merrill,
2002). It should be noted, however, that the sole reliance on workforce education and training is
not an assurance that evidence-based interventions will be implemented into standard care
(Patterson Silver Wolf, 2015, 2017).
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For patients with OUD, critical treatment decisions often occur in the law enforcement
and judicial systems rather than in medical settings. However, no policies are in place to require
that the people making these decisions have received any education about evidence-based OUD
treatment. Education and training about OUD for court officers could increase the uptake of
medications to treat OUD. Probation and parole officers also need to be trained on medications
used to treat people with OUD. Many prison medical directors limit treatment to abstinence-only
or detoxification-only modalities for people with OUD in their prisons. A survey of prison
medical directors across the United States revealed that many were not familiar with the medical
and social benefits of providing medications for OUD—particularly buprenorphine—in
correctional facilities (Nunn et al., 2009). Implementing methadone treatment in correctional
facilities can be logistically complicated and impeded by stigma toward the medication among
management and staff; however, those challenges can and should be addressed, given the
potential health and social benefits to be gained by providing the medication (McKenzie et al.,
2009a).
SYSTEM FRAGMENTATION
The delivery and financing of treatment for people with OUD is rarely integrated with
care delivered in the broader medical care system. Separate addiction treatment delivery settings
and care financing streams are reinforced by regulatory and legal requirements that impose
further barriers on accessing medication-based treatment for OUD. The existence of distinct
treatment systems and financing mechanisms for substance use disorders has created sizable
barriers to providing integrated services, particularly for people who have OUD and co-occurring
medical or mental health conditions. For example, while primary care settings are an important
venue for providing care for most chronic medical conditions, these settings have not historically
been a prominent locale for addiction treatment.
Similarly, the sources of payment for substance use disorder treatments differ in
important respects from the broader medical care system. Compared to the general medical
treatment sector, a substantially larger share of the financing of substance use disorder
treatment—including OUD treatment—comes from public sources. In 2014, for example, 69
percent of substance use treatment was paid via public sources, including Medicaid (21 percent),
Medicare (6 percent), other federal sources (12 percent), and other state and local sources (29
percent) (SAMHSA, 2016). Only 18 percent of financing for substance use disorder treatment is
paid via private insurance: 9 percent paid by consumers out of pocket and 4 percent paid through
other private sources (SAMHSA, 2016). A lack of care integration and underfunding are legacies
of the historical separation of drug treatment from the mainstream system, with what limited
funding exists coming primarily from state and local funding grants rather than through
insurance programs (Buck, 2011). Unlike insurance, these funding sources can lead to waitlists if
funded slots are insufficient to meet treatment needs within a community.
In the United States, a large share of substance use disorder treatment has been provided
through a network of specialty addiction treatment facilities, but only 6.1 percent of these
facilities offered all three FDA-approved medications in 2016 (Mojtabai et al., 2019). The share
of facilities offering methadone barely changed over the past decade, from 9.4 percent of
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facilities offering methadone in 2007 to 10.3 percent in 2016. The reasons why some facilities
offer medications and others do not is not well understood, although the rates of offering
medications for OUD are higher in regions with heightened past-year heroin use and overdose
death rates.
The provision of medications for OUD in treatment facilities varies substantially across
the country. Among outpatient specialty substance use disorder treatment facilities, the highest
rates of offering medications for OUD are found in Rhode Island (76.1 percent), New York (73.7
percent), and Vermont (73.7 percent). The states with the lowest rates of offering medications
include Hawaii (8.6 percent), Arkansas (14.1 percent), and Idaho (16.8 percent) (Mojtabai et al.,
2019). Recent estimates indicate that only 23 percent of publicly funded facilities in the country
offer medication-based treatment for OUD (Knudsen et al., 2010). Among those facilities, the
likelihood of medication being adopted and offered was greater in programs endorsing cognitive
behavioral therapy than in programs emphasizing 12-step approaches (Knudsen et al., 2010).
Publicly funded programs are also less likely to have a physician on staff to prescribe
medications for OUD (Abraham et al., 2013).
System fragmentation poses barriers beyond the health care sector that extend to other
settings with high prevalence rates of OUD. For example, as was noted in Chapter 4, major
barriers to OUD medication uptake and continuation are driven by the high rates of OUD within
criminal justice settings, the lack of availability of medication-based treatment during
incarceration, and the absence of strong connections with outpatient treatment in community
settings offering medications upon release from incarceration (Fox et al., 2015). The
implementation of comprehensive medication-based treatment programs for OUD in correctional
settings has been shown to be feasible and is associated with significant mortality declines
(Green et al., 2018).
To better address this fragmentation, research is needed on system integration models.
For example, research could explore how office-based collaborative care approaches used to
treat depression in primary care with specialty consultation, care management, and peer support
might work in the context of medication-based OUD treatment. Future research could focus on
patient-centered care approaches that measure the preferences of individuals with OUD,
including their preferred attributes of treatment or settings for receiving treatment. For example,
some research suggests a higher willingness to pay for substance use disorder treatment in
primary care settings than in specialty addiction treatment settings (Epstein et al., 2015). In a
large national sample of individuals who met the diagnostic criteria for substance use disorder
but were not currently in treatment, only 24.6 percent reported being willing to enter drug
treatment in specialty settings, compared with 37.2 percent for primary care (Barry et al., 2016a).
Additionally, little is known about patient preferences for integrated delivery system approaches,
such as provider co-location, which allow individuals to receive addiction care alongside primary
care and chronic or infectious disease management for co-occurring conditions. Furthermore,
research is needed on how best to integrate care for justice-involved individuals with OUD and
other health care needs who are moving into community-based treatment settings.
LEGAL AND REGULATORY BARRIERS
Legal and regulatory barriers prevent broad access to medication-based treatment for
OUD within the mainstream of the medical care system. As noted previously, methadone is the
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most stringently regulated of the three FDA-approved medications. It can be dispensed only by
opioid treatment programs (OTPs) that are certified by the Substance Abuse and Mental Health
Services Administration (SAMHSA) and registered with the Drug Enforcement Agency (DEA).
Buprenorphine can only be prescribed for OUD by providers after they receive training and
specialized certification by the DEA. In contrast, extended-release naltrexone can be prescribed
by any licensed health care provider.
Legal and Regulatory Barriers for Methadone
In providing methadone, OTPs have limited flexibility in tailoring treatment plans to the
individual needs of patients. Regulations with little to no evidence base—and which vary by
state—often restrict take-home medication privileges, require supervised medication
consumption, and mandate the frequency of urine testing and counseling. Patients receiving care
through an OTP are mandated to receive counseling as part of their treatment. However, studies
of the effectiveness of this counseling have not demonstrated differences in treatment retention
or opioid use among patients randomized to receive little or no interaction with clinic drug
counselors as compared with those who received the federally mandated level of counseling
(Gruber et al., 2008; Schwartz et al., 2006, 2012; Yancovitz et al., 1991). See Chapter 2 for a
more detailed discussion of behavioral interventions in conjunction with medication. Most
patients receiving methadone are required to visit treatment programs daily to receive their
medications. For some patients, these rigid and time-consuming requirements can impede their
ability to find and maintain employment and can affect their relationships; these requirements
may also discourage providers from opening new treatment programs (Harris and McElrath,
2012). As a strategy to increase access to evidence-based treatment, there has been increased
attention on removing regulatory barriers to prescribing methadone in primary care. Methadone
may be prescribed in primary care clinics and filled in community pharmacies in Great Britain,
Canada, and Australia (Merrill, 2002). Pilot studies examining the use of methadone in primary
care suggest that this care delivery model is feasible and can positively affect treatment access
and retention (Fiellin et al., 2001; Merrill et al., 2005). For example, a randomized controlled
trial comparing office-based care versus OTP care for people who are stabilized on methadone
treatment found physician offices to be a feasible and effective setting for maintenance treatment
(Fiellin et al., 2001). Calls are increasing to allow methadone to be prescribed for OUD in a
wider range of medical settings (Samet et al., 2018).
Legal and Regulatory Barriers for Buprenorphine and Naltrexone
Buprenorphine is less stringently regulated at the federal level than methadone, but
federal regulations on certification and state regulations on the scope of practice result in limited
provider capacity. The Drug Addiction Treatment Act (DATA) of 2000 allowed physicians who
completed an 8-hour course to become waivered by the DEA to prescribe buprenorphine in
office-based settings. Initially, federal requirements limited waivered providers to treating only
30 patients with OUD in their first year of certification and 100 thereafter. The Comprehensive
Addiction and Recovery Act (CARA) of 20161 increased the maximum number of patients that
waivered physicians could treat concurrently to 275 for physicians who met certain criteria, but
1

Public Law 114-198.
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the eligibility requirements may be difﬁcult for rural physicians to meet. Federal guidelines also
require providers to reduce the risk of diversion and to provide patients with reasonable access to
complementary services, such as counseling (CRS, 2018). Fifty-six percent of U.S. counties now
have a physician with a DEA waiver, which is an increase from 47 percent in 2012 (Andrilla et
al., 2018b). CARA also allowed nurse practitioners (NPs) and physician assistants (PAs) who
complete 24 hours of training to treat up to 30 patients concurrently in the ﬁrst year, and 100
patients in subsequent years, for a five year time period. In 2018 the Substance Use-Disorder
Prevention that Promotes Opioid Recovery and Treatment (SUPPORT) for Patients and
Communities Act permanently allowed NPs and PAs to prescribe buprenorphine. The bill further
aims to increase access to medications for OUD by allowing nurse anesthetists, nurse midwives,
and clinical nurse specialists to prescribe buprenorphine for the next 5 years.2 Twenty-eight
states prohibit NPs from prescribing buprenorphine without oversight by a waivered M.D. Three
states (Oklahoma, Tennessee, and Wyoming) prohibit any prescribing of buprenorphine by NPs,
and Kentucky prohibits prescribing by PAs.
The inclusion of NPs and PAs in the workforce that can prescribe medication-based
treatment has modestly increased the provider supply across the country. Among urban counties,
45.9 percent have a waivered NP and 24.5 percent have a waivered PA. Among rural counties,
13.8 percent have a waivered NP and 4.6 percent have a waivered PA (Andrilla et al., 2018b).
The increase in the number of waivered providers is also reﬂected in the changes in the providerto-population ratios since 2012. In urban counties, the number of waivered physicians per
100,000 population increased from 6.3 to 11.0; furthermore, adding NPs and PAs to this provider
workforce raised the current urban provider-to-population ratio to 12.4 (Andrilla et al., 2018a,b).
Despite this progress, most providers who are waivered to prescribe buprenorphine
maintain patient panels well below the regulated patient limits. According to one estimate, fewer
than 30 percent of buprenorphine-waivered physicians were actually prescribing the medication,
and less than 50 percent of waivered physicians had elected to be listed on SAMHSA’s physician
and treatment locator site (Moran et al., 2017). Most waivered providers treat a small number of
patients: half of providers treat five or fewer patients with buprenorphine and one-third treat just
a single patient (Moran et al., 2017). Even if all waivered providers were prescribing at capacity,
the treatment coverage would still be inadequate to meet the need for treatment for OUD.
Estimates suggest that just half of all people with OUD would receive treatment if all waivered
providers were prescribing at capacity (Huhn and Dunn, 2017; Jones et al., 2015; Murphy et al.,
2014; Rosenblatt et al., 2015).
Reasons cited by waivered physicians for not prescribing buprenorphine at capacity
include a lack of time for new patients, concern about diversion, and reimbursement concerns
(Huhn and Dunn, 2017; Molfenter et al., 2015). Another survey reported that diversion concerns
were common, especially among rural physicians (Andrilla et al., 2017). Waivered physicians
tend to have partners who are also waivered (Hutchinson et al., 2014). Additional barriers to
buprenorphine prescription reported by waivered primary care physicians include a lack of
institutional support, mental health support, and psychosocial support (Hutchinson et al., 2014).
Waivered providers have also reported that the DEA’s approach can be “threatening,” and some
2

See House amendment to Senate amendment to House of Representatives bill H.R. 6.
https://www.congress.gov/115/bills/hr6/BILLS-115hr6eah.pdf (accessed February 12, 2019).
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buprenorphine-waivered providers feel that they are unfairly scrutinized by the DEA (Moran et
al., 2017). More recent aggressive enforcement strategies by the DEA and several state attorneys
general—including increases in raiding, auditing, and launching criminal investigations of
waivered providers—perpetuate the fear of such surveillance that has been articulated by
waivered and non-waivered providers (Mendoza et al., 2016).
When asked about their willingness to prescribe buprenorphine, non-waivered providers
report that they are concerned about attracting people who use drugs to their practices as well as
about encountering resistance from clinical practice partners (Andrilla et al., 2017). Other
reasons for not prescribing cited by non-waivered providers include concerns about managing
the volume of patient requests for buprenorphine and concerns about buprenorphine diversion
(Huhn and Dunn, 2017). In a survey of non-waivered providers, respondents indicated a number
of factors that could increase their willingness to begin prescribing buprenorphine, including
being provided with information about local counseling resources, having access to an
experienced prescriber for consultation, and receiving continuing medical education about OUD
(Huhn and Dunn, 2017). In another survey of family physicians, the barriers to adopting
buprenorphine treatment included the lack of adequately trained office staff, a lack of time,
inadequate office space, regulatory requirements, a mistrust of people with addiction, the
perception of people with addiction as a difficult population, and poor perceived efficacy of
buprenorphine treatment (DeFlavio et al., 2015b).
In contrast to the literature examining why providers do or do not obtain and use the
DATA waiver to treat OUD, no evidence base supports the waiver process itself. Buprenorphine
management is less risky and complicated than many other treatments that do not require special
certification (Wakeman and Barnett, 2018). To expand access to buprenorphine treatment, there
have been calls to eliminate prescribing limits on the grounds that there is no evidence base for
limiting access to this medication (Fiscella et al., 2018). Another concern that has been raised
involves the need to develop best practices to enhance the certification processes for prescribing
clinicians and to better ensure high-quality prescribing practices (Blum et al., 2016).
Relative to methadone and buprenorphine, the legal barriers to accessing naltrexone are
low. Naltrexone can be provided in an office setting with few regulatory requirements. The most
common barrier to wider access identified by providers of naltrexone is related to its high cost,
about $1,200 per monthly dose (Alanis-Hirsch et al., 2016).
Privacy Regulations
Privacy regulations, particularly 42 Code of Federal Regulation (CFR) part 2 regulations,
present a gap in knowledge in terms of policy impact on individual behavior, as it is unclear
whether they act to promote or discourage treatment initiation and retention. The 42 CFR part 2
regulations stipulate that programs which receive any federal funding—including funding
through the Medicaid or Medicare programs—and “holds itself out as providing … treatment” of
substance use disorders may not disclose that their patients have a substance use disorder or are
in treatment without explicit patient consent or a court order (SAMHSA, 2018). Given the
history of stigma and discrimination, this regulation protects the privacy of patients with
substance use disorders, similar to statutes protecting sensitive health conditions like HIV. The
regulation creates a high bar for disclosure of treatment status to individuals or organizations,
which have the power to sanction patients for engaging in evidence based medical treatment,
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such as the criminal justice system, governmental agencies such as Child Protective Services,
and housing corporations. In this way, privacy protections may encourage patients to seek
treatment at specialized centers. At the same time, the special privacy protection contributes to
the traditional separation of addiction treatment from the rest of medical care. Consequently, a
patient’s primary care, inpatient, mental health, and substance use disorder treatment provider
may not be aware of the patient’s status in treatment for OUD, unless the patient chooses to
disclose that status; this can complicate the patient’s overall medical treatment regimen and
discourage continuity of treatment for OUD when a patient transitions from one care location to
another.
Another knowledge gap concerns differences in medical and pharmacy records and how
this impacts patient treatment selection. Extended release-naltrexone is generally covered under a
medical benefit and administered in a providers’ office, so the level of privacy depends on
whether the provider is subject to 42 CFR part 2. On the other hand, state and regional
Prescription Drug Monitoring Programs (PDMPs) track records of controlled substances, so the
vast majority of patients who are maintained on buprenorphine have their treatment status
disclosed without their consent—whether or not their provider’s medical record is subject to the
42 CFR part 2 regulations. Because methadone for OUD is provided only at licensed specialty
programs, 42 CFR part 2 regulations prohibit disclosure of dispensed medication to the PDMP.
PUBLIC AND PRIVATE INSURANCE BARRIERS
Regulations that govern public and private insurance coverage pose substantial barriers to
patients’ ability to access medication-based treatment for OUD. Adjusting policies related to
coverage and reimbursement has the potential to expand access to life-saving medications across
the country and to make headway against the opioid epidemic.
Medicaid
Medicaid is the single most important source of insurance coverage for individuals with
OUD. It is the largest health insurance program in the United States, covering more than 62
million Americans, including millions of the nation’s lowest-income individuals and families.
Medicaid covers an estimated 4 in 10 nonelderly adults with OUD (Zur and Tolbert, 2018), and
more than $9 billion was paid by Medicaid for the treatment of OUD in 2016 alone (Niederee
and Lawless, 2018). Research suggests that Medicaid coverage can help individuals access
medication-based treatment for OUD and facilitate treatment retention. States that expanded
access to Medicaid under the Patient Protection and Affordable Care Act (ACA) have
experienced increased use of buprenorphine treatment (Saloner et al., 2018; Sharp et al., 2018;
Wen et al., 2017). One analysis found that Medicaid expansion states were associated with a 70
percent increase in buprenorphine prescriptions covered by Medicaid and a 50 percent increase
in buprenorphine spending (Wen et al., 2017). Having stable Medicaid eligibility is also
associated with higher rates of retention on medication for OUD (Deck et al., 2009). One study
found a 50 percent lower risk of return to use among Medicaid enrollees treated with medication
relative to other treatments, and longer treatment duration among Medicaid enrollees was
associated with lower return to use rates (Clark et al., 2011). Among publicly funded addiction
treatment organizations, reliance on Medicaid reimbursement has been positively associated with
offering medications for OUD (Knudsen et al., 2010). Under one state’s Medicaid program,
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enrollees treated with OUD medication had lower overall health care expenditures; coupled with
reduced medical care costs, this offset the cost of medication-based treatment for OUD
(Mohlman et al., 2016). Conversely, the elimination of Medicaid coverage for active methadone
patients under one state’s Medicaid program led to negative outcomes for patients with OUD,
including an increased inability to afford treatment, increased property crimes, greater frequency
of medical care visits, and employment-related challenges (Fuller et al., 2006).
Important gaps remain in Medicaid coverage for medications to treat OUD. One survey
identified five states that excluded both buprenorphine and methadone from their Medicaid
coverage policies (Burns et al., 2016); 14 states lack any facility that offers medication-based
treatment and also accepts Medicaid coverage for OUD (Jones et al., 2018). Use management
policies under Medicaid serve as additional barriers to medication access, including priorauthorization requirements, formulary restrictions, and restrictions on treatment duration and
doses (Moran et al., 2017). In addition, new approaches being instituted in some state Medicaid
programs through section 1115 waivers including work requirements, increased cost-sharing and
deductibles, and other consumer-oriented approaches such as health savings accounts that put
enrollee coverage at risk for failure to make payments could pose barriers to access and
continuation on medication for OUD (Sommers et al., 2018).
Medicaid and Incarceration
Importantly, Medicaid expansion under the ACA has created unprecedented opportunities
for addressing the low rates of insurance coverage among individuals with OUD who are
returning to the community following incarceration. Medicaid expansion meaningfully affects
justice-involved individuals, which is a group that consists disproportionally of low-income men
who have historically been excluded from Medicaid coverage (Cuellar and Cheema, 2012).
Birnbaum and colleagues report that nearly all criminal justice–involved individuals are eligible
for Medicaid in expansion states upon release (Birnbaum et al., 2014). By federal regulation,
however, Medicaid dollars cannot be used to cover health care provided while a person is
incarcerated (Somers et al., 2014). Medicaid coverage must be terminated or suspended during
periods of incarceration (Gates et al., 2014; Rosen et al., 2014). Typically, people on medicationbased treatment for OUD who become incarcerated are rapidly tapered off medication, and
people with OUD are rarely initiated on medication-based treatment while incarcerated. For
people who are discontinued when incarcerated, being disconnected from care contributes to lost
opportunities to more cost effectively and humanely treat chronic diseases; it also perpetuates
extremely high overdose mortality risk upon release. For an inmate leaving incarceration in
states that terminate Medicaid benefits, re-enrolling in coverage can cause months-long delays
that contribute to disruptions in the receipt of care. Such disruption has negative clinical impacts
for patients with OUD. Some states are instituting policies to lower the barriers to Medicaid
coverage for justice-involved individuals, including those with OUD (Bandara et al., 2015).
Those policies include suspending rather than terminating Medicaid benefits during
incarceration, allowing enrollment in Medicaid during incarceration, and presumptive eligibility
policy options.
Private Insurance
Private insurance also offers important opportunities for expanding access to medications
for OUD. Evidence suggests an association between gaining private health insurance and
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accessing medication-based treatment for OUD. One study of individuals injecting drugs found
that when participants acquired private insurance, the likelihood that they would report a
buprenorphine prescription and a regular source of medical care increased (Feder et al., 2018).
However, until recently, private coverage for substance use disorder treatment required higher
cost sharing and special annual service caps relative to the insurance benefits for other medical
conditions (Barry and Sindelar, 2007; Gabel et al., 2007).
A number of recent policy changes have lowered barriers to receiving medication-based
treatment for OUD paid for via insurance. The Mental Health Parity Act of 1996 (MHPA)
mandated that large-group health plans cannot impose annual or lifetime dollar limits on mental
health benefits that are less favorable than any such limits imposed on medical and surgical
benefits. The Mental Health Parity and Addiction Equity Act of 2008 preserves the MHPA
protections and adds significant new protections, such as extending the parity requirements to
substance use disorders. Evidence suggests that as a result of this law, the treatment rate for
substance use disorders increased by 9 percent in all specialty treatment facilities and by 15
percent in facilities accepting private insurance (Wen et al., 2013). Federal parity also increased
inpatient substance use disorder admissions. Some evidence also suggests that the parity assured
by this law led to a decrease in the financial burden on families of paying for addiction treatment
via commercial insurance (Azzone et al., 2011). Importantly, parity requirements and other
insurance market changes extend private health insurance to more individuals with OUD. These
include the so-called “dependent care” provision, which allows children to be kept on their
parents’ insurance until the age of 26 years, as well as the ACA ban of the once‐common
insurance industry practice of refusing to sell insurance policies to individuals with pre‐existing
disorders (Barry et al., 2016b; Humphreys and Frank, 2014).
Nonetheless, barriers continue to prevent access to medication for OUD under private
insurance. For example, a recent study of benefits in 2017 marketplace plans found that 14
percent of health plans did not cover any formulations of buprenorphine/naloxone. Despite the
new patient protections, plans were more likely to require prior authorization for covered officebased buprenorphine or naltrexone treatment than for short-acting opioid pain medications. Only
10.6 percent of plans covered implantable buprenorphine, while 26.1 percent covered injectable
naltrexone (Huskamp et al., 2018).
Reimbursement and Payment System Barriers
Research indicates that altering reimbursement and payment incentives could lower the
barriers to accessing medications for OUD. Reimbursement concerns—some of which are
specific to Medicaid (Quest et al., 2012)—are a commonly cited barrier to buprenorphine
prescribing, particularly among waivered physicians (Barry et al., 2009). The predominant feefor-service model of reimbursement for providers rewards quantity rather than care quality
(Fodeman, 2017). Efforts are under way to address this by shifting to value-based payment
systems through accountable care and payment reforms (e.g., global payment, bundled payment).
Payment changes that drive health systems to provide high-value care could be instrumental in
increasing OUD medication-based treatment rates. However, some evidence suggests that the
addiction treatment sector is not keeping pace with the rest of the health care field in adopting
new value-based payment systems (McDowell et al., 2018; Stuart et al., 2017).
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A 2006 Institute of Medicine report made sweeping recommendations to improve the
quality of substance use disorder care in the United States, but few of those recommendations
have been implemented (IOM, 2006). The lack of performance metrics for measuring the uptake
of OUD medication poses additional barriers to progress (Thomas et al., 2010). An important
area in which substance use disorder care is lagging behind the rest of the medical care sector is
the development, evaluation, and implementation of health quality measures aimed at increasing
patients’ access to medications and their continuation in evidence-based treatment for OUD;
these measures include metrics that can be used in in value-based payment systems (Pincus et al.,
2016). For example, a performance metric for OUD medication could track and reward providers
who are able to maintain a sizable share of their patient populations in longer-term, medicationbased treatment. Other types of payment incentives might also be considered—for example,
requiring that substance use treatment facilities receiving federal block grant funding provide
medications for OUD as a condition of participation.
CONCLUSION
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A
Study Approach and Methods

In response to a request by the National Institute on Drug Abuse and the Substance
Abuse and Mental Health Services Administration, the National Academies of Sciences,
Engineering, and Medicine’s Committee on Medication-Assisted Treatment for Opioid Use
Disorder was charged with reviewing and evaluating the evidence base on medication-assisted
treatment (MAT) for opioid use disorder (OUD), including the range of parameters for effective
delivery of MAT, challenges with implementation and uptake, and additional research needs.
The committee’s final report will inform patients, providers, policy makers, and the public on the
state of the evidence and knowledge gaps regarding treatment for OUD.
COMMITTEE EXPERTISE
The National Academies convened a 14-member ad hoc committee of experts in the
fields of neurobiology, pharmacology, addiction medicine, psychology, social work, nursing,
health policy, and epidemiology to respond to the charge by drawing upon their experience and
knowledge in the treatment of opioid use disorder. The committee also included individuals with
lived experience, one as a patient and one as a family member of a person with OUD.
MEETINGS AND INFORMATION-GATHERING ACTIVITIES
The committee deliberated from October 2018 to January 2019, during the course of
which it held two in-person meetings in October and December. The October meeting included
portions open to the public. The agenda of the open session appears in Appendix B. The
committee meeting in December 2018 was held in closed session. The committee also
communicated as needed via email and video conference.
To inform its deliberations the committee gathered information through a variety of
mechanisms: (1) one 1.5-day workshop with open public sessions; (2) one open public comment
session during its October meeting; (3) literature reviews of the medical, scientific, and policy
issues; (4) solicitation and consideration of written statements from stakeholders and members of
the public through the committee’s Current Projects System website and by coordinated e-mail
outreach; and (5) personal communication among committee members and staff and individuals
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who have been directly involved in or have special knowledge of the issues under consideration.
Comments submitted to the committee can be found in the Public Access File.
LITERATURE AND PRESS REVIEW
The committee and staff conducted a series of literature searches that concentrated on
journals found in the following databases: Embase, Medline, Cochrane Database of Systematic
Reviews, PubMed, Scopus, and Web of Science. The articles obtained by use of the search terms
were reviewed for their relevance to the committee’s charge. Search terms for the committee’s
literature searches are detailed below. This does not represent an exhaustive list of the research
conducted. Other targeted literature reviews were conducted throughout the committee’s
deliberations as novel issues arose and research gaps were identified.
Search Parameter
• Date parameters: 1940–current
• Include international citations—foreign languages
Publication Types
Case studies, clinical trials, cohort studies, grey literature, peer-reviewed literature,
randomized clinical trials, randomized controlled trials, systematic reviews.
Agency Reviews
Addiction Medicine Foundation, Agency for Healthcare Research and Quality, American
Academy of Managed Care Pharmacy, American Psychological Association, American Society
for Addiction Medicine, Centers for Medicare & Medicaid Services, Drug Enforcement
Administration, National Council of State Legislatures, National Institutes of Health, Substance
Abuse and Mental Health Services Administration, U.S. Centers for Disease Control and
Prevention, U.S. Department of Justice, U.S. Food and Drug Administration.
Opioid Use Disorder Related Terms
Opioid addiction, opioid-related disorder (MeSH), opioid use disorder, analgesics, opioid
(MeSH), opiate, butorphanol, codeine, fentanyl, hydrocodone, levorphanol, meperidine,
methodone, morphine, oxycodone, oxymorphone, tapentadol, heroin, fentayl-laced heroin,
medication-assisted treatment, opioid substitution treatment, buprenorphinne, methadone,
naltrexone, anti-drug vaccines, anti-opioid vaccination, cannabinoids, marijuana,
diacetylmorphine, extended-release morphine, hydromorphone, injectable opioid agonist
therapy, levo-alpha acetyl, supervised injectable heroin, sustained-release morphine,
discontinuation, duration of treatment, medication adherence (MeSH), medication compliance
(MeSH), medication counseling, medication non-adherence, medication non-compliance
(MeSH), pharmaceutical therapy, tapering, cost effectiveness (MeSH), demographic
effectiveness (MeSH), effectiveness treatment (MeSH), medically assisted, medically observed,
out-patient treatment, out-patients, program effectiveness (MeSH), treatment effectiveness
(MeSH), addiction, behavior, addiction (MeSH), communicable diseases (MeSH), comorbidities,
depression, hepatitis (MeSH), infectious diseases, substance abuse , substance-related disorders
(MeSH), acceptance and commitment therapy (MeSH), cognitive therapy (MeSH), counseling
(MeSH), directive counseling (MeSH), marijuana treatment, addiction centers, delivery of health
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care (MeSH), drug treatment centers (MeSH), duration of treatment, emergency room, health
care delivery (MeSH), health services accessibility, interventions, primary health care (MeSH),
adolescent, continental population groups (MeSH), minority health, pregnant women,
prisoners/incarcerated, rural populations, urban populations, vulnerable populations (MeSH),
health disparities, health care disparities, medically underserved, medically underserved area
(MeSH), social determinants of health, socioeconomic factors, crisis intervention, early
intervention, infrastructure, physician shortage, regulations, addiction medicine training,
clinician training (physician, nurse, physician assistant), education (MeSH), medical school
curriculum training and materials, opioid-related education, physician training , social workers,
medication availability, medical supply shortage, physician shortage area (MeSH), stigma, social
stigma (MeSH), health insurance, insurance, reimbursement, reimbursement mechanisms
(MeSH), drug crime policy, federal/state funding, law enforcement, regulations, sentencing and
corrections legislation, treatment courts, clinical trials—links to clinical trials, future opiate
substitution treatment
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B
Public Workshop Agenda

Keck Center
E Street Conference Room
500 Fifth Street, NW
Washington, DC 20001
DAY 1: October 29, 2018
OPEN SESSION

1:00pm

Opening Remarks to Public Audience
Alan I. Leshner, Ph.D., Committee Chair
Chief Executive Officer Emeritus
American Association for the Advancement of Science (AAAS)

1:10pm

Presentation by Sponsoring Agencies
Jack B. Stein, M.S.W., Ph.D.
Director, Office of Science Policy and Communications
National Institute on Drug Abuse
Deepa Avula, M.P.H.
Director, Office of Financial Resources
Substance Abuse and Mental Health Services Administration
Rebecca Baker, Ph.D.
Special Assistant to the Director
National Institutes of Health

1:30pm

Sponsor Q&A with Committee
Alan I. Leshner, Committee Chair
Time to ask clarifying questions to understand scope and charge of the Statement of Task.

2:30pm

Adjourn Open Session
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DAY 2: October 30, 2018
OPEN SESSION
8:30am

Welcome and Opening Remarks
• Alan I. Leshner, Committee Chair, Chief Executive Officer Emeritus,
American Association for the Advancement of Science (AAAS)
• Victor J. Dzau, National Academy of Medicine (via video)
SESSION 1: FEDERAL INITIATIVES

105-minute session (brief 5- to 7-minute panelist presentations followed by moderated discussion and
Q&A)
8:45am

Objectives: Discuss current federal efforts to improve treatment for opioid use
disorder and access to medication-assisted treatment and hear perspectives from the
study sponsors, NIDA and SAMHSA.
Moderator: Alan Leshner, Committee Chair, Chief Executive Officer Emeritus,
American Association for the Advancement of Science (AAAS)
Panelists:
• Nora Volkow, National Institute on Drug Abuse
• Deepa Avula, Substance Abuse and Mental Health Services Administration
• Molly Evans, U.S. Centers for Disease Control and Prevention
• Judith Steinberg, Health Resources and Services Administration
• Rigo Roca, U.S. Food and Drug Administration

10:30am

BREAK

SESSION 2: CURRENT EVIDENCE AND PRACTICE ON MEDICATION FOR TREATING
OPIOID USE DISORDER
120 minutes (25-minute opening presentation followed by moderated panel discussion)
10:45am

Objectives:
• Discuss current evidence on the effectiveness of specific medications used
to treat opioid use disorder (OUD).
• Identify evidence gaps that might contribute to limited effectiveness of
specific medications or limit the use of medications in treating OUD, i.e.,
dosing ranges, optimal duration of treatments, discontinuation, optimal
duration of tapering medication, and real-world evidence on patient
experiences and preferences.
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•
•
•

For each medication, examine the regulations, infrastructure, and care settings
required for delivery of specific medications for OUD, and explore how this
influences patient and provider preference when selecting treatment.
Discuss the evidence for behavioral counseling as a component of
treatment for OUD. Are the current requirements for counseling evidencebased?
Identify barriers to the use of specific medications, including any long-term
side effects of medications for treating OUD and the perception and stigma of
treatment options by patients, providers, the general public, and law
enforcement.

Moderator: Kathleen Carroll, Yale School of Medicine
Opening Presentation: Charles O’Brien, University of Pennsylvania
Panelists:
• Gavin Bart, University of Minnesota
• Michelle Lofwall, University of Kentucky
• Adam Bisaga, Columbia University Medical Center
• John Brooklyn, University of Vermont
• Maia Szalavitz, American reporter and author
12:45pm

LUNCH
SESSION 3: IMPLEMENTATION AND UPTAKE: OPPORTUNITIES AND
BARRIERS

1:45pm

Panel 3a: Opportunities and barriers—Education and training to expand
treatment
(Brief 5- to 7-minute panelist presentations followed by moderated discussion and
Q&A)
Objectives:
• Examine the currently required education and training for providers treating
opioid use disorder, and identify best practices and hurdles to achieving the
required workforce to treat OUD
• Explore the makeup of an ideal OUD treatment workforce, and discuss how
this workforce may change based on care settings, populations, regions, and
availability of medication for the treatment of OUD
• Consider educational requirements for clinicians (surgical services,
primary care, emergency departments, pharmacists), counselors, social
workers and others
• Discuss what patient and family education or resources should be provided
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•

Identify best practices and education for policy makers, law enforcement, the
public and other stakeholders

Moderator: Chinazo Cunningham, Albert Einstein College of Medicine
Panelists:
• Jeanette Tetrault, Yale University
• Stephen Patrick, Vanderbilt University
• Eugenia Oviedo-Joekes, University of British Columbia
• Jules Netherland, Drug Policy Alliance
• Kathleen Johnson, Advocates for Opioid Recovery
3:15pm
3:30pm

BREAK
Panel 3b: Opportunities and barriers—Health care delivery, payment
approaches, and economics measures to improve treatment of OUD
90 minutes (15-minute opening presentation followed by moderated panel
discussion)
Objectives:
• Discuss how health care access and delivery affect patient access to
medications to treat OUD; consider regulations around hospital capacity,
administrative burdens, and the tight regulation of medical products
• Explore the cost, reimbursement, and coverage of medications to treat
OUD, and discuss measures to help facilitate quality improvement and
access
• Examine regulatory differences of for-profit versus nonprofit treatment
providers
Moderator: Colleen Barry, Johns Hopkins Bloomberg School of Public Health
Opening Presentation: Richard Frank, Harvard University
Panelists:
• Allan Coukell, Pew Charitable Trust
• Katrina King, George Mason University
• Yngvild Olson, Medical Director, Institutes for Behavior Resources, Inc.

5:00pm

Day 1 Recap and Closing Remarks
•

5:15pm

Alan I. Leshner, Committee Chair, Chief Executive Officer Emeritus,
American Association for the Advancement of Science (AAAS)

Adjourn
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DAY 3: October 31, 2018
OPEN SESSION

8:30am

Welcome and Opening Remarks
•

Alan I. Leshner, Committee Chair, Chief Executive Officer Emeritus,
American Association for the Advancement of Science (AAAS)

Panel 3c: Opportunities and barriers—Social determinants of health and treatment for OUD
(Brief 5- to 7-minute panelist presentations followed by moderated discussion and Q&A)
8:45am

Objectives:
• Explore the impact of comorbidities on treatment and how this may affect
the uptake and overall effectiveness of medications to treat opioid use
disorder
• Consider how pregnancy, age, race, gender, genetic variables, mental health,
chronic pain, and other factors may influence treatment
• Identify further evidence needed to better deliver culturally appropriate
care and serve diverse populations
Moderator: David Patterson Silver Wolf, Washington University
Panelists:
• Helena B. Hansen, New York University
• Josiah Rich, Brown University
• Anand Kumar, University of Illinois at Chicago
• Mishka Terplan, Virginia Commonwealth University

10:15am

BREAK

SESSION 4: KNOWLEDGE GAPS—FUTURE RESEARCH AND NEXT STEPS
90 minute session (brief 5- to 7-minute panelist presentations followed by moderated discussion and
Q&A)
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Objectives:
• Discuss required research on FDA-approved and non-FDA-approved
medications for the treatment of OUD; consider patient preferences, delivery
mechanisms, patient population (e.g., demographics or severity of OUD), and
how different treatment settings may affect the research required
• Identify patient outcome measures and process measures to facilitate
the development of best practices for treating OUD
• Identify research needs and policy changes to advance treatment and
recovery
Moderator: Yasmin Hurd, Icahn School of Medicine at Mount Sinai
Panelists:
• Sharon Walsh, University of Kentucky
• Gail D’Onofrio, Yale University
• Jonathan H. Watanabe, University of California, San Diego
• Jessica Hulsey Nickel, Addiction Policy Forum
SESSION 5: PUBLIC COMMENT
30-minute session

12:00pm

Objective:
•

Members of the public are invited to sign up to provide comments on the
workshop topic (3 minutes each)

Moderator: Alan I. Leshner, Committee Chair, Chief Executive Officer Emeritus,
American Association for the Advancement of Science (AAAS)
12:30pm

Meeting Recap and Closing Remarks
•

12:45pm

Alan I. Leshner, Committee Chair, Chief Executive Officer Emeritus,
American Association for the Advancement of Science (AAAS)

Adjourn
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Biographical Sketches of Committee Members

Alan I. Leshner, Ph.D. (NAM) (Chair), is the chief executive officer, emeritus, of the American
Association for the Advancement of Science (AAAS) and the former executive publisher of the
Science family of journals. Before joining AAAS, Dr. Leshner was the director of the National
Institute on Drug Abuse at the National Institutes of Health. He also served as the deputy director
and acting director of the National Institute of Mental Health and in several roles at the National
Science Foundation. Before joining the government, Dr. Leshner was a professor of psychology
at Bucknell University. Dr. Leshner is an elected fellow of AAAS, the American Academy of
Arts and Sciences, the National Academy of Public Administration, and many other professional
organizations. He is a member of and served on the governing council of the National Academy
of Medicine (formerly the Institute of Medicine) of the National Academies of Sciences,
Engineering, and Medicine. He served two terms on the National Science Board, appointed first
by President Bush and then reappointed by President Obama. Dr. Leshner received Ph.D. and
M.S. degrees in physiological psychology from Rutgers University and an A.B. in psychology
from Franklin and Marshall College. Dr. Leshner has received many honors and awards,
including the Walsh McDermott Medal from the National Academy of Medicine and seven
honorary doctor of science degrees.
Huda Akil, Ph.D. (NAS/NAM), is the Gardner Quarton Distinguished University Professor of
Neuroscience and Psychiatry and the co-director of the Molecular and Behavioral Neuroscience
Institute at the University of Michigan. Research in the Akil laboratory is focused on
understanding the brain biology of emotions, including pain, anxiety, depression, and substance
abuse. Her early work provided the first physiological evidence for a role of endogenous opioids
in the brain and demonstrated that endorphins are activated by stress to block pain, a
phenomenon termed stress-induced analgesia. She and her colleagues demonstrated that genes
that encode the natural opioids produce multiple products in the brain and that these products act
in a coordinated manner to modify a wide range of behaviors, including the control of feeding
and the response to stress, pain, and drugs of abuse.
Dr. Akil collaborated with Stanley J. Watson in a series of studies, including the cloning
of two types of opioid receptors and the extensive characterization of the brain anatomy of the
opioid peptides and receptors. Her group conducted extensive structure–function analyses
defining the molecular basis of selectivity and high-affinity binding of endorphins and opioid
drugs at the different subtypes of opioid receptors.
A major focus of her current research program is on establishing animal models to
uncover the genetic and developmental bases of temperament, and the implications of these
inborn differences for vulnerability to clinical depression and to substance abuse disorders.
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Colleen Barry, Ph.D., is the Fred and Julie Soper Professor and the chair of the Department of
Health Policy and Management at the Johns Hopkins Bloomberg School of Public Health. She
has a joint appointment in the Department of Mental Health. Dr. Barry’s research focuses on
how health and social policies can affect a range of outcomes for individuals with mental illness
and substance use disorders, including access to medical care and social services, care quality,
health care spending, financial protection, and mortality. She is involved in numerous research
studies examining the implications of health insurance expansions and health care delivery
system reform efforts on the treatment of mental illness and substance use disorders. She also
conducts empirical research to understand how communication strategies influence public
attitudes about opioid addiction, mental illness, gun policy, and obesity and food policy. One
focus of this work is to identify evidence-based approaches to reducing stigma. She has authored
more than 150 peer-reviewed articles on these topics. Dr. Barry is founding co-director (with
Elizabeth Stuart) of the Johns Hopkins Center for Mental Health and Addiction Policy Research
and is a core faculty member in the Johns Hopkins Center for Gun Policy and Research. Dr.
Barry received her Ph.D. in health policy from Harvard University and her master’s degree in
public policy from the John F. Kennedy School of Government at Harvard University.
Kathleen Carroll, Ph.D., is the Albert E. Kent Professor of Psychiatry at the Yale University
School of Medicine. She graduated summa cum laude from Duke University, received her Ph.D.
in clinical psychology in 1988 from the University of Minnesota, and completed her pre-doctoral
training at the Yale University School of Medicine’s Division of Addictions, where she was
promoted to professor in 2002. She is the principal investigator of the Center for Psychotherapy
Development at Yale, the National Institute on Drug Abuse’s (NIDA’s) only center devoted to
behavioral therapies research, and since 1999 she has been the principal investigator of the New
England Consortium Node of NIDA’s Clinical Trials Network (merging with Dr. Roger Weiss’s
northern New England node in 2008). Dr. Carroll is the author of more than 300 peer-reviewed
publications as well as numerous chapters and books. Her research has focused on the
development and evaluation of behavioral treatments and combinations of behavioral therapies
and pharmacotherapies, with an emphasis on improving the quality and rigor of clinical efficacy
research in the addictions. Dr. Carroll received a National Institutes of Health MERIT (Method
to Extend Research in Time) award in 2003 for her work on developing Web-based cognitive–
behavioral therapy.
Chinazo Cunningham, M.D., is a professor at the Albert Einstein College of Medicine. Since
1998, Dr. Cunningham has been providing care, developing programs, and conducting research
focused on people who use drugs. She has collaborated with community-based organizations to
develop unique and innovative programs. Parallel with program development, her research has
focused on improving access to care, the use of health care services, and health outcomes. Dr.
Cunningham has published more than 100 articles and has been the principal investigator on
numerous grants funded by the National Institutes of Health (NIH), the U.S. Centers for Disease
Control and Prevention (CDC), the Health Resources and Services Administration, foundations,
and local and state departments of health. Dr. Cunningham has served on numerous national
advisory committees, including serving as the chair of New York State Department of Health’s
Substance Use Guidelines Committee; a member and chair of NIH’s Behavioral and Social
Consequences of HIV/AIDS Study Section; and a member of CDC’s board of scientific
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counselors of the National Center for Injury Prevention and Control. Dr. Cunningham’s husband
is employed by and owns stock in Quest Diagnostics.
Walter Ginter is the project director of the Medication Assisted Recovery Support (M.A.R.S.)
Project. The M.A.R.S. Project is funded by the Substance Abuse and Mental Health Services
Administration’s Center for Substance Abuse Treatment. It is the only federal project designed to
provide peer recovery support to persons whose recovery from opiate addiction is assisted by
medication. It is in collaboration with the Division of Substance Abuse at the Albert Einstein
College of Medicine, Yeshiva University, and the National Alliance for Medication Assisted
(NAMA) Recovery. He was formerly the board of directors of Faces and Voices of Recovery.
Mr. Ginter is the director of training and certification at NAMA Recovery. He is a planning
partner for National Recovery Month and a member of the Methadone Treatment Advisory
Group of the New York State Office of Alcoholism and Substance Abuse Services (OASAS) and
the New York State OASAS Recovery Implementation Team.
Traci Green, Ph.D., M.Sc., is an associate professor of emergency medicine and community
health sciences at the Boston University Schools of Medicine and Public Health, the deputy
director of the Boston Medical Center Injury Prevention Center, and an adjunct associate
professor of emergency medicine at the Warren Alpert Medical School of Brown University. Dr.
Green is an epidemiologist whose research focuses on drug use, opioid addiction, and drugrelated injury. Specifically, the areas in which she is most interested and to which she has
contributed include the intersecting worlds of HIV infection and drug use, the non-medical use
of prescription drugs, corrections health, drug policy, and opioid overdose prevention and
intervention. She earned a master of science in epidemiology and biostatistics from McGill
University and a Ph.D. in epidemiology from Yale University where she was both a Center for
Interdisciplinary Research on AIDS pre-doctoral fellow and an individual Kirschstein–National
Research Services Award pre-doctoral fellow. She helped design the ASI-MV®, a real-time illicit
and prescription misuse surveillance system developed by Inflexxion, Inc. Dr. Green helped cofound www.prescribetoprevent.org for prescribers and pharmacists and its companion site,
www.prevent-protect.org, for families, patients, and community organizations. She serves as an
advisor to the Rhode Island governor on addiction and overdose, and consults for the U.S.
Centers for Disease Control and Prevention (CDC) and the High Intensity Drug Trafficking
Areas on public health and public safety opportunities. She served on the board of scientific
counselors for CDC’s National Center for Injury Prevention and Control and on the National
Academies of Sciences, Engineering, and Medicine’s Committee on Pain Management and
Regulatory Strategies to Address Prescription Opioid Abuse. Her research is supported by CDC,
the National Institute on Drug Abuse, the Agency for Healthcare Research and Quality, the
Patient-Centered Outcomes Research Institute, the Bloomberg American Health Initiative, and
the U.S. Department of Justice.
Yasmin Hurd, Ph.D. (NAM), is the Ward-Coleman Chair of Translational Neuroscience and
the director of the Addiction Institute at Mount Sinai. Dr. Hurd’s multidisciplinary research
investigates the neurobiology underlying addiction disorders and related psychiatric illnesses. A
translational approach is used to examine molecular and neurochemical events in the human
brain and comparable animal models in order to ascertain neurobiological correlates of behavior.
Her basic science studies are complemented by human clinical laboratory investigations in
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patients with substance use disorders focused on the development of new treatment
interventions.
Alan Jette, PT, Ph.D., M.P.H., FAPTA (NAM), is a professor of rehabilitation science in the
Ph.D. in Rehabilitation Sciences program and in the Department of Physical Therapy at the
MGH Institute of Health Professions. Dr. Jette is also a professor and dean emeritus at Boston
University. Dr. Jette is a physical therapist and an internationally recognized expert in the
measurement of function and disability. He has developed numerous instruments that assess
function and disability and has published numerous articles on these topics in the rehabilitation,
geriatrics, and public health literature.
Over the past 30 years, Dr. Jette has received a total of 54 grants and fellowships from
such agencies as National Institutes of Health (multiple divisions), Robert Wood Johnson
Foundation, and the National Arthritis Foundation. His current research interests include the
measurement, epidemiology, and prevention of disability and the development and dissemination
of contemporary outcome measurement instruments to evaluate the quality of health care. He
also has applied his research to randomized clinical trials to reduce disability in older adults
using cognitive–behavioral strategies, exercise training, and programs to reduce fear of falling.
He furthermore developed and tested innovative strategies to disseminate these programs to the
wider community.
From 2005 to 2007 Dr. Jette chaired the Institute of Medicine (IOM) project The Future
of Disability in America. Building on the 1991 landmark IOM report Disability in America, the
IOM panel updated developments since that report’s publication and highlighted future priorities
for the nation. The panel’s report was released in 2007. In 2013, Dr. Jette was elected to the
National Academy of Medicine. He currently serves as editor-in-chief of the journal Physical
Therapy.
Laura R. Lander, M.S.W., is an associate professor, social work section chief, and addiction
therapist in the Department of Behavioral Medicine and Psychiatry and the Department of
Neuroscience at West Virginia University’s School of Medicine. She graduated with a master’s
in social work from Columbia University and currently holds licensure as an independent clinical
social worker under the West Virginia Board of Social Work Licensure. She previously served as
the clinical coordinator of the Child Outpatient Clinic at McLean Hospital in Belmont,
Massachusetts, and was the director of adult mental health services at the Pederson Krag Center
in Smithtown, New York. She is a member of the National Association of Social Work and the
National Association of Addiction Professionals.
David Patterson Silver Wolf, Ph.D., is an associate professor at Washington University in St.
Louis’ Brown School of Social Work. Dr. Patterson Silver Wolf is a faculty scholar in the
Washington University Institute for Public Health; co-director of the Collaboration on Race,
Inequality, and Social Mobility in America; and the research director in the Buder Center, and
she serves as training faculty for two National Institutes of Health–funded (T32) training
programs at the Brown School, including the Transdisciplinary Training in Addictions Research
program of the National Institute on Drug Abuse.
Before entering academics, he spent more than 15 years providing clinical services in the
substance use disorder treatment field and is a person who has sustained a life in recovery since
1989. Dr. Patterson Silver Wolf investigates how to best implement evidence-based interventions
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and technologies into community-based services. He is leading a new technology start up,
Takoda (https://www.takoda.io), that develops tech tools to measure and monitor treatment
performance. He is the director of the Community Academic Partnership on Addiction (CAPA)
and is the chief research officer at the new CAPA Clinic, a St. Louis City addiction outpatient
treatment program. The CAPA Clinic is incorporating and testing various performance-based
practice technology tools to respond to the opioid epidemic and to improve addiction treatment
outcomes.
Dr. Patterson Silver Wolf also studies factors that improve underrepresented minority
college students’ academic success and has developed a brief intervention that significantly
increases college retention and grade point average.
Seun Ross, D.N.P., M.S.N., CRNP-F, NP-C, NEA-BC, is the director of nursing practice and
work environment at the American Nurses Association. Dr. Ross is a published author and a
lecturer on many topics within her research interests, which include evidence-based practice,
workforce management, registered nurse (RN) work environment, competency, and developing
and mentoring the novice RN. In her clinical experience as a hospital administrator and clinician,
she worked with pregnant women where medication-assisted therapy was part of the treatment
regimen. She is currently the president of IMBUE[RM1][SM2] Foundation and the immediate past
president of the Chi Zeta Chapter of Sigma Theta Tau Nursing Honor Society and a member of
the Academy of Healthcare Executives, and she holds certifications as a family nurse practitioner
and nurse executive–advanced.
Scott Steiger, M.D., is an associate clinical professor of medicine and psychiatry at the
University of California, San Francisco, and is board certified in both internal medicine and
addiction medicine. Currently serving as the deputy medical director of the Opiate Treatment
Outpatient Program at San Francisco General, where he helps direct the “medication-assisted”
treatment of approximately 600 patients with opioid use disorder, more than half of whom are
experiencing homelessness. He has extensive clinical and teaching experience in the treatment of
opiate use disorder with all U.S. Food and Drug Administration–approved medications in the
safety net primary care, acute care hospital, and specialty licensed opiate treatment program
settings.
David Vlahov, Ph.D., RN FAAN (NAM), is the associate dean for research and a professor of
nursing at the Yale School of Nursing with a secondary appointment as a professor of
epidemiology at the Yale School of Public Health. He served as the principal investigator of the
AIDS Link to Intravenous Experiences study for its first 15 years; the study recruited 2,921
injection drug users outside of treatment settings in 1988–1989 and followed them semiannually.
The study has continued and recently completed its 30th year of follow-up. This study was
originally designed to address the epidemiology and natural history of HIV infection among drug
users, it but expanded to include detailed investigations of many other medical consequences of
drug use through clinical endpoints and mortality. The study provided data on the natural history
of drug use that shape patterns of drug use, including medically assisted therapies. ALIVE has
been more than simply a natural history study, and its data have been used to evaluate programs
and policies that affect population health. For this study, Dr. Vlahov received a National
Institutes of Health Method To Extend Research in Time award. Dr Vlahov has been the
principal investigator of several other longitudinal studies of drug users, including the U.S,
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Centers for Disease Control and Prevention’s HIV Epidemiology Research study of HIV
infection in women, with half reporting substance use, and the REACH longitudinal study of
HIV in adolescents and young adult drug users. In addition, Dr. Vlahov has completed studies of
infectious disease prevalence and incidence in correctional settings as well as studies of re-entry
challenges. He served as the director of the Center for Urban Epidemiologic Studies at The New
York Academy of Medicine, where he was the academic lead and principal investigator for the
Harlem Community–Academic Partnership (H–CAP), which completed community-based
participatory research to evaluate outreach programs for substance users. He served on the
National Advisory Council of Drug Abuse and on the board of health for New York City. He is
an expert more broadly in urban health, serving as editor of the Journal of Urban Health and
founding president for the International Society for Urban Health. He has edited 4 books and
published more than 660 papers. He is a member of the National Academy of Medicine and the
Johns Hopkins Society of Scholars and is a fellow of the American Academy of Nursing. He
earned his undergraduate degrees at Earlham College and the University of Maryland and his
doctoral degree at the Johns Hopkins Bloomberg School of Public Health.
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