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Abstract
Continued increases in overdose deaths and recent declines in life expectancy call for need to adopt comprehensive
public health approaches to the United States opioid crisis and to establish an infrastructure to avert future crises.
Successfully addressing the challenges posed by the crisis requires a translational, integrated approach that combines
the contribution of neuroscience, pharmacology, epidemiology, treatment services and prevention. It also is critical to
integrate interventions across settings, including healthcare, justice, education and social service systems. This review
highlights four interconnected themes: (1) social determinants of health and disease; (2) person-centered approaches
for prevention and treatment; (3) bridging the gap between implementation science and practice; and (4) using data
to build learning systems of care, relevant to public health approaches to address the opioid crisis. We discuss how
across these four themes taking into account the influence of developmental factors on brain function and sensitivity
to environmental stimuli including drugs, addressing the complex interactions between biological and social factors,
and promoting an ongoing dialogue across disciplines and settings will help accelerate public health advances that
are evidenced based and sustainable to address the current opioid crisis and avert future ones.

Introduction
The steady increase in overdose deaths in the United

States and recent declines in life expectancy has brought
to the forefront the need to adopt comprehensive public
health approaches and establish an infrastructure to avert
future crises. This crisis, unabated to date, is fueled by
increased abuse of synthetic opioids, a rise in deaths from
psychostimulants, and low rates of treatment entry and
retention. A public health approach, guided by advances
in epidemiology, prevention, and treatment services, is
essential to develop an understanding of the nature of the
crisis and its evolution and to develop effective and sus-
tainable responses. This public health approach should
seek to understand who is affected; where they are
affected; the trajectories, pathways, and consequences of
opioid use and misuse and how these trajectories are
changing; and the factors that mitigate these components.
Also essential are strategies to prevent opioid misuse in

particular and drug use in general, especially in at-risk
populations, and to provide both effective and cost-
effective treatment services to those with opioid use dis-
order (OUD).
Epidemiologic data have highlighted many facets that

are important for prevention and treatment to address1.
This includes understanding the complex relationships
between prescription opioid use and the development of
OUD, identifying risk and protective factors for OUD2,3,
and understanding pathways from initial use of opioids to
opioid misuse and OUD in different populations,
including the role that misuse of legal and illicit sub-
stances has for priming subsequent misuse of opioids by
themselves or in combination with other drugs (such as
alcohol, psychostimulants, or benzodiazepines). However,
there is a need to obtain more detailed data to identify
subpopulations in need of targeted interventions and to
develop and test more effective interventions. Although
there are effective interventions to prevent substance use
and misuse, these interventions are primarily targeted to
younger age groups4 and, to date, they have shown only
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preliminary evidence for preventing opioid misuse5. At
present, there are no known evidence-based interventions
for preventing OUD in any age group. The etiology of
OUD is multifactorial (as is the case for other substance
use disorders), with individuals having different combi-
nations of risk factors2,6–8. Interventions will need to
address these heterogenous populations or, alternatively,
different interventions will need to be developed for each
population. Furthermore, there are populations at the
intersection of prevention and treatment that may neither
be identified nor provided treatment or intervention ser-
vices. It is important to develop strategies for identifying
and reaching these populations.
Successfully addressing these challenges requires an

integrated approach that combines the contribution of
knowledge derived from neuroscience, pharmacology,
epidemiology, treatment services and prevention. It also
is critical to integrate knowledge and resources across
settings, including healthcare, justice, education and
social service systems. This integration will require
ongoing dialogue between research, policy and practice,
i.e., a learning healthcare system9 or, perhaps more
broadly, a learning system of care. OUD prevention and
treatment must build on what we know about the epi-
demiology of substance use and substance use disorders
(SUD) generally, and OUD specifically. Epidemiology
must also build on insights from treatment and preven-
tion research and practice. Achieving a learning system of
care will be challenging, but necessary to successfully
address the opioid crisis as it evolves and for addressing
future drug crises. To date we have seen the evolution
from prescription opioids, to heroin, then to synthetic
opioids such as fentanyl and more recently psychosti-
mulants with and without opioid combinations. In this
review, we highlight four interconnected themes that cut
across epidemiology, prevention and treatment services
research relevant to public health approaches for
addressing the opioid crisis and creating a foundation to
mitigate future crises. These themes include (1) social
determinants of health and disease; (2) person-centered
approaches for prevention and treatment; (3) bridging the
gap between implementation science and practice; and
(4) using data to build learning systems of care. Across
these four themes, we discuss the importance of
addressing developmental factors, complexities, and dia-
logue across disciplines and settings for making mean-
ingful advances (see Table 1).

Theme 1: Attend to social determinants and
contexts of opioid use
Because of the urgency of the crisis, most efforts to date

have focused on treatment strategies targeted to indivi-
duals. By contrast, the social context and social determi-
nants of health have received much less attention, in part

because efforts to address them may not yield immediate
results but instead benefits will be observed in the long
term. Several lay public publications have identified the
breakdown of the social fabric of small rural towns across
America10, the loss of meaningful social connections11

and the concept of diminished hope and purpose as
important influences in the development of the opioid
crisis. The social determinants of the epidemic have led to
its characterization as a “disease of despair”12 along with
suicide and alcohol-induced liver disease, all of which
have increased in the past two decades. However, ques-
tions pertaining to how loss of hope and purpose and
other social determinants have contributed to the opioid
crisis and how they continue to influence its evolution
have yet to be adequately addressed.
Within this theme, we highlight four areas of

opportunity:
1. Develop a deeper understanding of the social

contextual circumstances of substance use and
misuse at the individual and population levels.

2. Understand the role of social context in relation to
engagement in prevention and treatment services
and the role of social supports.

3. Take a developmental perspective in attending to the
role of family, peers, and social identity.

4. Explore the role of technology as a setting for social
interactions and interventions.

Understanding the social context of opioid misuse
Much of the data on the consequences of opioid use

come from national population studies7,13. These data are
often used to guide decisions about the structure and
delivery of prevention and treatment services. This
method of gathering information may not adequately
recognize the nuances of the current opioid crisis because
of declining participation rates in these types of studies
and lack of accessibility to marginalized populations, such
as drug users. These studies often exclude the more
detailed questions that capture data necessary to identify
targets for intervention. Novel and comprehensive ways of
collecting population-level data are needed to focus
resources in the most effective direction. Information
captured in large-scale epidemiological datasets should be
supplemented by in-depth qualitative studies to capture
the complex nature of opioid misuse and the evolution
from prescription opioid misuse to injection of heroin,
synthetic opioids or drug mixtures. This approach can
facilitate a better understanding of the social context of
substance use.
Ethnographic research on how the social context of

drug markets influence drug use behavior creates
opportunities for targeted intervention. For example,
Cicero and colleagues showed that models of drug dis-
tribution (i.e., “retail models”) differ across communities.
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In some communities, such as Philadelphia, drugs are
often distributed via outdoor local dealer markets,
whereby drug dealers offer free samples of powder heroin
and focus on developing unique brands. In contrast, San
Francisco black tar heroin is distributed through private
drug sale interactions across the city, without branding or
free samples. In this environment, dealers can be harder
to access, which leads users to pool resources to share a
larger purchase, facilitating use in groups. In both cases
users see overdoses as an “advertisement” for quality, and
accessing the same batch is facilitated by an open market
such as the one in Philadelphia. Overdoses are viewed by
some drug users as indicators of high quality and pur-
posedly sought out, highlighting how understanding the
motivations of people who use drugs is needed to prevent
overdoses. For such indiivudals harm reduction strategies
may represent an essential approach and an eventual
gateway to treatment.

Addressing social context in settings of care engagement
Prevention interventions can be delivered in diverse

settings, including schools, community, healthcare, jus-
tice, and other social service settings4. Treatment for
OUD has traditionally been delivered in the specialty
behavioral health treatment system, which largely exists
outside the rest of the medical system. Methadone is
highly regulated and almost universally delivered in the
specialty behavioral treatment system, where as bupre-
norphine and naltrexone, can be delivered in general
medical settings. Increasingly, healthcare settings such as
primary care and emergency departments are seen as a
key touchpoint for both prevention and treatment ser-
vices. In parallel, there is increasing recognition that jus-
tice settings offer a unique opportunity for providing
OUD treatment. Promising approaches to treatment in
justice settings include continuing or initiating of medi-
cations for opioid sue disorder (MOUDs) while people are

Table 1 Overview of themes, current research findings, and opportunities for research.

Theme Current research findings Opportunities for research

Attend to social determinants and

social context

Models of drug distribution differ across communities

and can influence culture of drug use

Nudges may influence prescriber behavior

Peer intervention models20 and role of peers in

recovery

Establish novel ways of collecting data to better

understand how drug distribution influences drug use

and can provide opportunities for prevention and

treatment

Apply modeling to data on social contextual risk and

protective factors to predict OUD, to improve

prevention and treatment strategies, and guide policy

Explore how social networks can be used to identify,

access and engage high-risk, difficult to reach

populations for prevention and treatment

Emphasize a person-centered

approach

Exposures across different stages of development

confer unique risk and motivation for engagement

and continuation in opioid misuse41,43

Patient perceptions of participation in treatment

decisions regarding MOUD can enhance outcomes103

Uncover the most salient targets for intervention at

different stages of development and trajectory of use

Use optimization adaptive intervention designs to

tailor strategies for prevention and treatment

interventions to meet the needs of diverse at-

risk groups

Bridging the gap between

implementation science and

implementation practice

Implementation science is identifying effective

implementation strategies for evidence-based

practices.

Even effective interventions may not be sustained if

not designed to fit well into existing clinical

practices33

Consider scalability and the role of intermediary

organizations in Evidence-Based Practice (EBP) scaling

Take a user-centered design perspective that considers

patients, providers, and scalability

Use data to build cross-system

collaborations and learning systems

of care

Policy focus (e.g., reduce number of prescriptions,

target people with OUD) can have significant impact

on the broader use and outcome profile 86

Evidence-based community coalition-based

implementation systems, provide frameworks for

utilizing community level data to inform selection,

implementation, and evaluation of prevention

programs (e.g., CTC, PROSPER)

Use modeling of responses to develop a portfolio of

interventions with the greatest positive public

health impact

Utilize evidence based-implementation frameworks to

engage community and system stakeholders and in

the planning, implementation and evaluation of

comprehensive prevention and treatment

programming in a community
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incarcerated14,15, or adapting drug court models to
incorporate MOUDs. It is important to consider the role
of social context across all of these settings for pregnant
women, ethnic minorities, and sexual and gender mino-
rities all have specific needs that relate to their social
identity and context.
As highlighted in the CDC opioid prescription guide-

lines in 201616,17 and the National Pain Strategy18,
addressing prescribing behavior has great potential for
preventing prescription opioid misuse. Indeed, significant
progress has been made in recent years in addressing
prescribing of prescription opioids (e.g., widespread
implementation of prescription drug monitoring pro-
grams [PDMPs]). A promising approach targeting the
social context of care settings is use of social cues as part
of behavioral “nudges”19 to improve opioid prescription
practices.
Most interventions primarily target individuals, with

little emphasis on the broader social context that sur-
rounds them. Interest in treatment may be influenced by
the experiences of peers20 and peers can potentially be
utilized to enhance the effectiveness of existing inter-
ventions. In response to opioid and HIV/AIDS crises,
models that include peer and social network intervention
components have emerged and been scaled quickly21. A
significant body of evidence supports the influence of
social network-based strategies and interventions on HIV
prevention and treatment outcomes, specifically for peo-
ple who use drugs, including those who inject them22,23.
Though these models are intuitively appealing, peer
intervention models for addressing opioid misuse and
OUD are largely untested and often implemented in an ad
hoc manner. Unless these models are rigorously studied, it
will be difficult to identify and replicate successful stra-
tegies. Such studies will inevitably investigate whether
patients benefit from this kind of intervention; however,
they should examine possible iatrogenic effects on peer
interventionists24. Such models should pay attention to
the needs of peer interventionists, with emphasis on
addressing vulnerability to relapse and secondary trauma,
as well as training needs and compensation.

A developmental perspective of social context
Social context must be considered from a lifespan

developmental perspective. The roles of families, schools,
romantic partners, and social peers evolve during periods
of developmental transition, and may differ across sub-
populations. Vulnerabilities may emerge as individuals
transition across life stages and between care systems
(e.g., from receiving care in pediatric settings to adult
settings).
Many studies of adolescents have focused on family-

based approaches to prevention and treatment and shown
that family-based interventions reduce both initiation and

existing substance use in adolescents4,25,26. The evidence
base is well established for general drug prevention
interventions, primarily for youth, delivered to families, in
schools, and community settings3. Less established is the
evidence for prevention interventions that specifically
target opioid misuse and disorder. While opioid use is
very low among teenagers and has been decreasing in the
past decade, the transition into young adulthood reveals
an increase in the incidence of opioid use and OUD that is
among the highest we have ever seen. Thus the need for
prevention strategies that focus on the transition into and
in young adulthood.
There is an opportunity to capitalize on influences of

social context as people transition into adulthood, both
for prevention and treatment. Epidemiologic and ethno-
graphic work is needed to expand our understanding of
how social support systems accessible in emerging
adulthood can be used towards prevention and treatment
interventions and to support recovery. For example,
positive social interactions and support networks can
prevent people from progressing from substance use
initiation to misuse and SUD, and can also facilitate
recovery27. Social network strategies, targeted to social
peers, are also powerful tools for preventing other
harmful outcomes, such as HIV22,23. Another promising
area for exploration is understanding how social identity
is influenced by social context and evolves over the
course of initiation, escalation to addiction and recov-
ery27,28. These are all areas ripe for exploration where a
transdisciplinary feedback loop could be beneficial in
speeding discovery.
Vulnerabilities created during developmental transi-

tions may lead to increased likelihood of substance use
initiation, worsening of existing substance use, risk of
psychiatric co-morbidities or a disruption in care or ser-
vices. For example, vulnerabilities may be introduced
during the transition to adulthood as individuals switch
from a pediatric to an adult system of care. Young adults
who are isolated and not connected with family, educa-
tional institutions, or other traditional service systems
may be particularly vulnerable to falling through the
cracks as they transition between systems of care. These
young people may be homeless or in unstable housing,
have limited education, lack health insurance and may not
seek any type of health care or other services in traditional
systems. Youth aging out of foster care and transitioning
to independent living and those transitioning out of
juvenile justice to the adult justice system are particularly
vulnerable29. Similarly those with a mental disorder,
particularly if untreated, are at significant risk for misuse
of alcohol and other drugs30,31. There is a need for stra-
tegies for identification and linkage to appropriate ser-
vices, to facilitate and support individuals during these
transitions, and to ensure continuity of both prevention
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and treatment services, especially for individuals with
mental disorders or with justice involvement32.
A developmental perspective is not solely focused on

young adults, however. We advocate for a develop-
mental perspective across the lifespan to understand
how addiction develops and presents itself at the var-
ious stages of life, as discussed in the next section. Very
little data exists, however, exploring the role of social
context across developmental transitions in adulthood.
Key developmental transitions in adulthood such as
entering the workforce, becoming a parent, changing
jobs, getting married, caring for aging parents, retiring,
or loss of spouse are often marked by significant
stressors and changes in the social context. The effect of
such changes on substance use and addiction are largely
unexplored in the context of both treatment and
prevention.

Technology as a setting for social interactions and
intervention
Technology represents an important context to under-

stand influences on substance use behaviors and as a
platform for intervention. Studies analyzing social media
posts have elucidated a complex interplay between
motivations to use opioids and engage in treatment.
Although technology is a major component of the mod-
ern social context, most studies continue to approach
technology primarily as a facilitator or delivery platform
of an individualized intervention. Far fewer studies have
emphasized using interactions within social networks and
on social media as part of a technological intervention.
Studies that have included this, even as a minor compo-
nent of a larger intervention package, have yielded find-
ings that suggest that online platforms that facilitate peer
support can be a feasible and effective intervention tool33.
One recent study found that approximately half of
patients engaged in substance use treatment expressed
interest in receiving support and external monitoring of
their social media account to prevent relapse34. Another
study reported that more than half of patients continued
to use a comprehensive mHealth intervention after
12 months33. Some individuals gravitate to technology-
based peer support networks and online forums such as
Reddit to seek help and information35,36. These
technology-based venues provide opportunities for epi-
demiologic, prevention, and services research.
Moreover, these technological advances offer the

opportunity to deliver prevention interventions at the
population levels that would have heretofore been
inaccessible. For example, inasmuch as lack of educa-
tion increases the risk for SUD, one could conceive of
interventions that used web-based resources to deliver
education and training to expand job opportunities (i.e.,
https://opportunityamericaonline.org). No published

study has evaluated the effectiveness of such an inter-
vention for preventing SUD in high-risk populations or
for facilitating treatment and recovery in those
with SUD.

Theme 2: Emphasize a person-centered approach
Person-centered care emphasizes patient values, needs

and preferences in the delivery of care37, including pre-
vention and treatment38,39. The overarching goal of a
person-centered perspective is to provide the right
intervention for the right person, at the right time, and to
attend carefully to patient voices in the design or redesign
of systems of care. To bring an end to the opioid crisis, we
must understand what leads people to misuse opioids and
other drugs, as well as understand protective factors of
those individuals and communities less impacted40.
Within this theme we highlight four areas of

opportunity:
1. Use a developmental framework to understand the

evolution of opioid addiction.
2. Understand motivations for opioid misuse and

service engagement.
3. Tailor prevention and treatment interventions to

patient preferences.
4. Emphasize positive development and recovery.

Developmental perspective on the evolution of opioid
addiction
A developmental perspective is important for under-

standing the evolution of opioid use to misuse and OUD
across the lifespan. For example, for young people, the
most common source of opioids is opioid prescriptions
from friends and family. However, young people may also
initiate prescription opioid use to treat pain from acute
injury, routine dental procedures, surgical procedures, or
chronic diseases (e.g., sickle cell disease). For example,
opioids often are introduced to student athletes after an
injury41, increasing the risk for non-medical use of pre-
scription opioids for a subset of these athletes. Some
young people also initiate misuse of prescription medi-
cations for their rewarding effects and the belief that they
are safer than illicit drugs42. These exposures in young
people confer unique risks due to incomplete
neurodevelopment.
Equally important is to understand the pathways on the

other end of the developmental spectrum. Rates of non-
medical use of prescription opioids have been increasing
in adults ages 50 years and older, a population for which
there have not been targeted public health efforts to
understand the circumstances around engagement and
continuation of opioid use43. Adults with a psychiatric
disorder are more likely to be prescribed opioid medica-
tion for pain conditions44, which exposes them to the risk
of OUD.
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There are potentially important cohort effects in the
opioid crisis. One study that examined generational dif-
ferences among Millennials, Generation X, and Baby
Boomers, found that successively younger generations
were more likely than the older ones to use heroin after a
period of non-medical use of prescription opioids. This
finding did not differ by sex but was less pronounced
among African Americans. In all generations, the use of
both prescription opioids (non-medically) and cocaine
was predictive of heroin initiation45. Another study
demonstrated generational differences in exposure to
drug cues and recovery information, as well as interest in
using technology for recovery support46. Additional work
is needed to understand how motivations for opioid
misuse, continuation, discontinuation, and treatment
engagement differ across generations, developmental
periods, sex, and race/ethnicity.

Motivations for opioid use and service engagement
Person-centered research also enhances our under-

standing of the interplay between individuals’ motivations
for using drugs and motivations to engage in prevention
interventions and treatment. For example, many people
who use illicit opioids are exposed to fentanyl, though
most do not report a desire for fentanyl47,48. A person-
centered perspective may change how we interpret
diversion of medications such as buprenorphine. Quali-
tative work suggests that much of buprenorphine diver-
sion reflects attempts to self-treat OUD or stave off
withdrawal by people who are unable to access bupre-
norphine through medical settings20. Other studies have
demonstrated that patients may not feel that the treat-
ment is adequately addressing their cravings, which could
lead to a reinterpretation of outcomes such as low
adherence or treatment dropout49. It is critical that we
understand patients’ motivations for engaging (or not) in
treatment50,51, including contribution of hopelessness and
suicidality in risky opioid consumption52, as well as

factors that deter their engagement including fear of
discrimination or distrust of medications. This could lead
to important insights about how to best utilize harm
reduction approaches such as safe consumption spaces
and fentanyl test strips53,54, and could lead to new
approaches in treatment and prevention design and
patient engagement and retention strategies.

Tailoring prevention and treatment interventions
Variability in etiological pathways, severity, clinical

presentation and patient preferences, suggests the need to
develop personalized approaches to treatment and pre-
vention. Precision medicine approaches suggest that in
the future it may be possible to blend findings from
neuroscience and genetics to prevent and treat OUD. To
be truly person-centered, however, precision medicine
should also address patient values, needs, and preferences,
which are often overlooked in studies of prevention
interventions and SUD treatment effectiveness. This
perspective runs counter to a common approach in
addiction treatment in which treatment is mandated for a
patient’s “own good” with less regard for the patient’s
perspective. Drug courts that mandate specific treatments
with limited opportunity for input from the patient and
involuntary commitment to treatment are prime exam-
ples of this approach, though it is important to note that
some research has suggested that mandated treatment in
some patients can increase treatment completion55.
Nonetheless, a person-centered approach is consistent
with a growing body of evidence about the value of shared
decision making in medicine56,57.
There are three approved medications for OUD

(Table 2), but little data to suggest which treatment will be
most beneficial to a given patient. Often, decisions are
made based on where a patient can get treatment—most
facilities providing OUD treatment offer only one
option58,59. When structured in this way, all patients
receiving care within a given facility tend to receive the

Table 2 FDA-approved medications for OUD: availability and care settings.

Medication FDA-approved formulation Care setting

Methadone Oral liquid Federally-certified Opioid Treatment Programs (OTPs)

Buprenorphine Oral (buccal/sublingual) Film* Out-patient primary care

Addiction Specialty Treatment

Federally-certified Opioid Treatment Programs (OTPs)
Pill*

Long-acting injectable*

Implant*

Naltrexone Oral Out-patient primary care

Addiction Specialty Treatment

Federally-certified Opioid Treatment Programs (OTPs)
Long-acting injectable

*Requires additional training/certification.
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same intervention based on policy rather than on a dia-
logue between the patient and clinician about which
medication is best suited to the patient needs. Although
some best practices guidelines for treating OUD use the
existing literature to draw conclusions about optimal
approaches for tailoring OUD treatment60, there are
limited numbers of relevant studies and considerable
debate regarding how best to incorporate patient pre-
ferences in OUD treatment. Extant studies to date suggest
that patterns of engagement in prevention services and
treatment are complex. For example, some people with
OUD find it difficult to initiate naltrexone, others are
more easily engaged with it and yet others may be parti-
cularly vulnerable to relapse after a failed attempt at
naltrexone treatment61,62.
A challenge is that designs that incorporate patient

preferences can be difficult to execute, though there are
some promising studies under way63. Sequential Multiple
Assignment Randomized Trial (SMART) designs are one
promising methodological tool for testing hypotheses
about tailoring prevention and treatment interventions to
patient needs and preferences64,65. In thinking about
patient preferences, it is also important to bring a flexible
perspective to intervention designs that leverage social
supports66 including interventions to increase retention in
medication for OUD (MOUD). On average most treat-
ment programs have a 50% relapse rate at 6 months of
initiation of MOUD and thus research to understand the
intervention that might increase treatment retention and
recovery for a given patient are needed.
We need to understand better how patients and their

support networks seek information on where to find
help67, as well as strategies for engagement in prevention
interventions, including use of person-centered technol-
ogies68. Research lends surprisingly few insights into use
of help-seeking behaviors to best connect patients to
effective, high-quality services. For example, patients may
also seek input from other patients, including through
publicly available reviews of treatment providers. Though
it is unclear whether patient-generated reviews are a good
indicator of treatment quality, there is strong interest
from patients and their families for this kind of infor-
mation69. More research is needed on the relationship
between patient perspectives on quality and other more
traditional measures of quality.

Emphasis on positive development and recovery
A person-centered perspective emphasizes an indivi-

dual’s strengths in how we think about opioid misuse,
addiction, and recovery. Much of the research on risk and
resiliency for drug misuse and disorder has focused on
risk and vulnerabilities rather than protective factors,
resiliency, and building assets to promote positive devel-
opment70. More research is needed on assets and

resiliency, as well as strategies to promote positive
development across time and in settings that are oppor-
tune for promoting healthy development.
This person-centered emphasis on strengths and resi-

liencies is also applicable to recovery. Existing long-term
studies of SUD clearly demonstrate that relapse is a com-
mon experience among those achieving recovery71–73. And
though abstinence has commonly been the metric for
defining recovery, there is growing recognition of the
importance of considering other outcomes71. There are
only a few studies of interventions designed to support
recovery over the longer term (a notable exception is the
Recovery Management Checkup)74. It is important to
better understand how social identity evolves and changes
over the course of recovery, with an emphasis on the
emergence of strengths and pro-social connections as
supportive recovery infrastructure27,75,76.

Theme 3: Bridging the gap between
implementation science and implementation
practice
Methadone has been an effective treatment for OUD for

more than 50 years, buprenorphine for nearly 20 years
and extended release naltrexone for close to a decade.
However, like many evidence-based interventions, these
treatments are often not implemented in routine clinical
settings. Likewise, a strong evidence-base for programs
that prevent non-opioid drug use exists; however,
evidence-based prevention interventions have not been
widely implemented3,4. To make progress in addressing
the opioid crisis, we must not only significantly shorten
the lag for moving evidence-based prevention and treat-
ment interventions from research into practice, but also
understand the barriers to implementing them more
broadly. This will require understanding the motives,
goals and needs of payers, policy makers, organization and
system decision makers, clinicians, drug companies and
consumers, as all may play roles in determining which,
whether and how interventions are delivered and sus-
tained in practice77.
Within this theme, we highlight three areas of

opportunity:
1. Considering scalability in implementation strategies.
2. User-centered design in implementation.
3. Modeling system complexity and looking beyond

opioids.

Considering scaling
A literature has emerged in the last 10 years seeking to

identify effective approaches for implementing evidence-
based interventions in routine clinical or community
settings. Several promising approaches have emerged in
prevention and treatment. For example, in prevention,
Communities that Care (CTC) and PROSPER
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(PROmoting School-community-university Partnerships
to Enhance Resilience) are effective approaches for
engaging key stakeholders78,79 and implementing
community-level prevention strategies. These approaches
are being further adapted to be inclusive of the full con-
tinuum of prevention to treatment services. A limitation
of some implementation models is that they often require
very specific conditions to succeed, often with insufficient
attention to how interventions can be scaled more
broadly80. In particular, the role of intermediary organi-
zations that provide technical support (e.g., SAMHSA’s
Addiction Technology Transfer Centers) in replicating
successful implementation models supporting scaling has
not been sufficiently explored81.
While it is critical to provide rigorous scientific tests of

implementation models, practical considerations must
also be taken into account. These considerations include
sustainability of financial and other resources82,83, and the
long-term implications of potential findings. Research
findings that are relevant and actionable should be made
accessible and communicated to consumers and stake-
holders. While publications in peer-reviewed journals and
other forms of dissemination are important, the true
measure of success is the adoption of interventions in
routine clinical practice and community settings along
with an improvement in outcomes among those who
receive the interventions.

User-centered design
Successfully designing scalable interventions and

implementation supports will require engagement of a
wide range of stakeholders— including patients, organi-
zation decision makers and leaders, payers, and policy
makers. The concept of user-centered design in inter-
vention development and implementation offers a useful
perspective to overcome barriers to scalability. User-
centered design approaches put the individuals who will
benefit from a product or service at the center of its
development, and these approaches begin intervention
design with a focus on responsiveness to the needs of the
end-user. This approach has shown promise for devel-
oping interventions that are highly responsive to indivi-
dual needs and preferences.
Innovative designs offer powerful tools in thinking

about how to optimize interventions around imple-
mentation and sustainability considerations84. User-
centered design has not been sufficiently used in imple-
mentation science research, however. This lack of atten-
tion has led to disappointing results that should be
avoided in future research on the design of both inter-
ventions and implementation models63,64. A recent study,
for example, demonstrated that even an intervention that
significantly improved patient outcomes and facilitated
communication between patients and clinicians had very

low uptake among clinicians and was not sustained past
the end of the study. This was due in part to a lack of
focus during development of the intervention on critical
issues that determine sustainability from an organization
perspective33. For long-term success in developing scal-
able, sustainable interventions, it is critical that interven-
tion developers proactively consider the needs of both
patients and providers from the outset of intervention
design.

Modeling system complexity and looking beyond opioids
Although randomized clinical trials are the gold stan-

dard in clinical research, they may be insufficient to
address the current crisis given its changing nature, the
diversity of populations affected, the inability to test all
interventions in all populations, the complexity of the
systems in which needs are identified and services are
delivered, and the need to rapidly generate information
that can be used by policy-makers and health system
administrators85. Some well-intentioned policies may
ultimately have unintended negative effects, and it is
important to examine how to consider the multitudes of
possible options86. For example, one recent study sug-
gested that policies that target prevention of prescription
opioid misuse might reduce opioid deaths by only 3–5%87,
suggesting that targeting prescribing alone is not suffi-
cient and that it is critical to balance resources across a
wide variety of approaches. It is critical to develop and test
models that can integrate data across a complex array of
individual, organizational, and system level sources to
provide valuable and efficient insights to guide policy and
practice. For example, data on risk stratification could
inform development of targeted interventions and stra-
tegies for tailoring them2.
Opioids are the focus of heightened concern now, but it

is necessary to establish data collection and analysis
infrastructures to anticipate and prevent future crises.
Epidemiological data has revealed that in addition to the
contribution of synthetic opioids to the rise in overdose
fatalities, the past few years have seen a concomitant rise
in fatalities associated with psychostimulant drugs
(cocaine and methamphetamine) either by themselves or
in combination with opioids88. Improvement in modeling
capabilities should allow for a faster and better allocation
of resources, and for improved planning of treatment and
prevention services.

Theme 4: Data to build cross-system
collaborations and learning systems of care
Multiple agencies and systems in any given community

interact with people who misuse opioids, individuals
with OUD, and their families. This includes healthcare
systems, specialty behavioral health services providers,
education, justice, social service systems, and others.
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Often these agencies operate relatively independently.
However, coordination and collaboration across these
systems is essential to achieving successful, scalable
solutions. Within this theme, we highlight barriers and
opportunities in cross-system collaborations, and how
these create an opportunity to build a learning system
of care.
Within this theme, we highlight three areas of

opportunity:
1. Building learning systems of care.
2. Developing common frameworks for understanding

outcomes.
3. Thinking about data at a community level.

Building learning systems of care
A learning health system has traditionally been defined

as a health system “in which science, informatics, incen-
tives, and culture are aligned for continuous improvement
and innovation”9. Work on learning health systems has
mostly focused on efforts internal to a single organiza-
tion89. However, such a concept should also be advanced
when multiple agencies and systems connect with the
same individuals in a given community to address the
variety of issues that emerge when all of these organiza-
tions interact and share resources and information.
Advances in addressing the opioid crisis will require
building learning systems of care. For the purposes of this
discussion, we define a learning system of care as two or
more organizations that must effectively interact and
share data to serve the needs of a shared population of
patients. The process of learning and improvement is one
that is emergent across organizations and requires data
sharing, collaboration, and common goals across these
multiple, interacting organizations.

Developing a common framework for understanding
outcomes
Achieving a vision of a learning system of care requires

a shared set of outcomes of interest. The Opioid Use
Disorder Cascade of Care90–94 has quickly become a
common framework for thinking about key outcomes to
be addressed in the opioid crisis. This framework is
modeled after prior work in HIV95–97. Though the Opioid
Use Disorder Cascade of Care specifically focuses on
opioids (Fig. 1), it is straightforward to generalize this
framework to other substances, outcomes and settings98.
Implicit in many variations of a cascade of care framework
is the importance of cross-system collaboration. That is,
in many cases, the need for services (i.e., OUD treatment
or prevention services) is often identified by a system or
setting (e.g., emergency rooms, jails) that does not or
cannot provide appropriate care (type, intensity, duration)
for the identified need. When this is the case, cross-
system collaboration is imperative to link individuals to
the care needed and achieve the desired outcome of
engaging an individual in evidence-based prevention or
treatment services. Further, a single system can rarely
address all needs of the individual. This framework is a
useful starting point for thinking about how patients
move across systems of care and is a powerful tool for
planning comprehensive services and strategies, identify-
ing gaps in service availability, and informing targets for
interventions and services for a given system or setting.
This perspective may be especially important as cost
savings realized in one system (e.g., justice) may be
transferred to another system (e.g., public behavioral
health systems, health care system).
Cross-system collaborative efforts can be extraordinarily

challenging. Challenges may include technical and

Fig. 1 Opportunities for opioid misuse and OUD identification and intervention.
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regulatory barriers to information sharing99; differences in
mission, goals and values98; communication challenges;
lack of leadership buy-in; and, siloed funding. Despite
these difficulties, recent work suggests that these barriers
can be overcome and that the Cascade of Care framework

can be used to facilitate positive, collaborative relation-
ships across systems. For example, in NIDA’s JJ-TRIALS
initiative98, juvenile justice systems and behavioral health
providers in 36 communities partnered together and used
a data-driven framework with the goal of increasing the

Table 3 The OUD services cascade: key actors and challenges in The services cascade.

Cascade step Step outcome Key actors Challenges

Screening Need Identification Providers in settings where people with

opioid misuse and OUD present, such as

Primary Care, Emergency Departments,

Justice Settings, Mental Health Specialty, and

School-based health centers.

• Referral is required for screening to

take place

• In some settings, screening for OUD

may not considered a priority

• Screening often must take place rapidly

or in settings with competing demands

Need Identification

and referral to services

Need identified Services referred to • Non-diagnostic instruments are

often used

• Referral and tracking across systems can

be difficult

• Patients may have complex treatment

needs, including comorbid psychiatric

conditions

• Few evidence-based approaches to

facilitate successful transition across

settings

• Referrals may be both intra-

organizational or inter-organizational

• Referral may not always be possible due

to lack of relationships or other barriers

• Availability of services may be unknown

None N/A

Preventative or low intensity

services indicated

Brief interventions prevention services

settings

Behavioral health services needed Outpatient specialty treatment settings

Pharmacotherapy needed OUD treatment settings (see Table 2)

Intensive services needed Inpatient treatment settings

Other services E.g., Mental health, HIV, housing

Initiation of and

retention in services

Type of service Key actors • Brief interventions for OUD may not be

effective

• Can be difficult to train clinicians or

peers to consistently deliver brief

interventions

Brief interventions Clinicians or peers properly trained in brief

interventions

Prevention services E.g., educational settings, occupation/

workplace, faith-based organizations, social

services.

• Preventative services do not exist in a

well-established service ecosystem

• Few targeted prevention interventions

exist specifically for opioids

Outpatient addiction treatment See Table 2 for care settings for medications.

Care may occur in a single integrated care

setting, or more commonly, multiple

discrete care settings (e.g., psychiatric

treatment, treatment of other SUD)

• Diagnostic assessment must often be

completed to determine appropriate

referrals

• Integrated care is desirable to address

comorbid conditions including

psychiatric services, but this goal is not

always easily achieved

• Mortality risk is elevated after inpatient

care, and care is not always well

coordinated

• Bi-directional information sharing can be

challenging

OUD treatment settings

Inpatient addiction treatment

settings

Other services (e.g., HIV)
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proportion of youth with identified substance use needs
receiving evidence-based services. The study examined
the amount of facilitation necessary to successfully
improve performance across the two systems and across
the entire care cascade, a question with very pragmatic
implications for how these kinds of efforts can be sup-
ported in the future. This cross-system collaboration is
typical in identifying and treating substance use; Table 3
provides a general framework of key actors across the
entire Cascade of Care.

Data at the community level
Connecting data across multiple systems of care to

understand how individuals may move across systems can
drive new insights on how to optimally allocate resources
and establish successful cross-system collaborations. A
recent analysis in Maryland found that most individuals
who experienced a fatal overdose had been captured in
opioid prescription databases, hospital records, or crim-
inal justice databases100.
Data collection, surveillance, and analysis systems that

allow for real-time reporting and open access sharing of
information across systems are critical to understanding
the impacts of service models and collaborative efforts
and must incorporate a feedback loop that accounts for
and characterizes the various trajectories and systems
within which they operate. Additional research that
demonstrates how new insights can be generated by
connecting multiple data sources at the state and local
level is needed. A long-term goal is to identify viable
models for standardizing data nationally in ways that can
generate broader insights. There is need for a national
approach that can, on an ongoing basis, coordinate
comprehensive data from multiple systems and sources,
and generate predictive models of heterogeneous sub-
populations to evaluate the impacts of interventions (e.g.,
policy, behavioral, pharmaceutical, enforcement) and
collaborative efforts across multiple systems. This would
provide invaluable data and tools necessary to identify
what is or is not working for whom101,102.
Models of integrated data systems can be utilized to

drive community-level prevention and treatment inter-
ventions. CTC and PROSPER are examples of data-dri-
ven, community and cross-system collaborative models
that include a learning system of care approach78,79 and
that can be informative in developing a standardized
national program.

Conclusion
OUD is a complex disease that exists in an equally

complex ecosystem. In order to develop appropriate
prevention and treatment interventions to address the
opioid crisis, it is important to better understand how risk
profiles and opioid misuse and OUD pathways differ

across individuals and populations. A translational
approach with ongoing dialogue across epidemiology,
prevention, treatment and other disciplines is needed to
understand these diverse trajectories, and to ensure
practice and policy are drawing from the most compre-
hensive evidence base. A primary goal of services and
implementation research on opioid misuse and OUD is to
generate evidence of how to optimize the delivery of
effective and sustainable prevention and treatment inter-
ventions and strategies to individuals, families, and com-
munities. The four themes outlined above provide us with
a roadmap on how to achieve these goals.
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