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ABSTRACT

Introduction: Nonfatal opioid overdose is a significant risk factor for subsequent fatal overdose. The time after a
nonfatal overdose may provide a critical engagement opportunity to both reduce subsequent overdose risk and
link individuals to treatment. Post-overdose interventions have emerged in affected communities throughout the
United States (US). The objective of this scoping review is to identify US-based post-overdose intervention
models (1) described in peer-reviewed literature and (2) implemented in public health and community settings.
Methods: Using the adapted PRISMA Checklist for Scoping Reviews, we searched PubMed, PsychInfo, Academic
OneFile, and federal and state databases for peer-reviewed and gray literature descriptions of post-overdose
programs. We developed search strings with a reference librarian. We included studies or programs with at least
the following information available: name of program, description of key components, intervention team, and
intervention timing.

Results: We identified a total of 27 programs, 3 from the peer-reviewed literature and 24 from the gray litera-
ture. 9 programs operated out of the ED, while 18 programs provided post-overdose support in other ways:
through home or overdose location visits, mobile means, or as law enforcement diversion. Commonly, they
include partnerships among public safety and community service providers.

Conclusions: Programs are emerging throughout the US to care for individuals after a nonfatal opioid overdose.
There is variability in the timing, components, and follow-up in these programs and little is known about their
effectiveness. Future work should focus on evaluation and testing of post-overdose programs so that best

practices for care can be implemented.

1. Introduction

Opioid-related deaths continue to increase in the U.S. and now
surpass motor vehicle accidents as a leading cause of injury-related
death (Preventable Deaths: Odds of Dying, 2017). For the last three years,
decreases in life expectancy in the United States have been attributed,
in part, to increasing opioid-related deaths (Ho and Hendi, 2018). Key
responses to this public health crisis have been to increase access to
medication treatment (buprenorphine, methadone, and naltrexone) and
increase availability of naloxone, the antidote to an opioid overdose
(CDC's Response to the Opioid Overdose Epidemic, 2019; Division (DCD)
DC, 2018). Additional promising strategies include identifying high-risk
settings (like emergency departments) and individuals (those pre-
scribed high doses of opioids for chronic pain) to facilitate linkage to
appropriate services (Division (DCD) DC, 2018; Vivolo-Kantor et al.,
2018).

Individuals who survive an overdose are a particularly high-risk
group. Prior overdose significantly increases risk for repeat nonfatal
and fatal overdose (Olfson et al., 2018; Caudarella et al., 2016; Coffin
et al., 2007; Stoové et al., 2009; Gjersing and Bretteville-Jensen, 2015).
From a public health perspective, the time after a nonfatal overdose
provides an opportunity to identify high-risk individuals and engage
them in treatment and harm reduction to reduce their future overdose
risk. The standard of care after an opioid overdose would include the
following steps: call 911, begin rescue breathing or chest compressions
if indicated, administer naloxone (the overdose recovery drug), and
stay with the individual until help arrives. There is however significant
variation in what actually happens. In some cases, an individual will
receive naloxone “in the field” by a bystander or emergency responder.
Although overdose education includes calling 911, that step is not al-
ways followed. In the cases that emergency personnel respond to an
overdose, individuals are transported to a hospital (if willing) where
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they may receive additional naloxone if needed. Hospitals vary in terms
of protocols for post-overdose care like that of time monitored in the
emergency department, what services are offered in the ED or after, and
whether a patient is admitted for inpatient monitoring. However, sur-
vivors do not usually seek treatment or overdose risk reduction services
immediately after an overdose for a variety of reasons. A randomized
controlled trial among emergency department (ED) patients with opioid
use disorder (OUD) found patients who initiated buprenorphine/na-
loxone within the ED, relative to those who received an appointment
for a non-ED provide had better engagement in addiction treatment and
reduced opioid use. However, only 8.8% of the study participants were
overdose survivors (D'Onofrio et al., 2015). For some individuals,
shame and stigma may be significant barriers to entering treatment
(Paquette et al., 2018; Luoma et al., 2007; Wakeman, 2019). For others,
they may not be interested in medical care and referral to substance use
treatment (Pollini et al., 2006; Vilke et al., 2003; Wampler et al., 2011;
DiClemente et al., 2004). Fundamental to the compulsiveness of opioid
use disorder is to treat one's withdrawal and cope with social stigma by
using opioids (Braun-Gabelman, 2016). The challenge faced by post-
overdose programs is to engage high-risk individuals at a time when
they are particularly vulnerable and driven to relapse and continue
opioid use. Despite the potential importance of intervening during this
critical post-overdose window, there are no established standards of
care for individuals (or support for their families or loved ones) post-
overdose. Communities are developing and implementing programs to
leverage this opportunity, but there is a gap in understanding the
variety of programs and their effectiveness.

Formica et al. reported the emergence of post-overdose programs
that involved police and fire departments in Massachusetts. They con-
ducted a statewide survey of police and fire departments in 2016 and
documented 20 community-based, collaborative, post-overdose pro-
grams that connected overdose survivors and their personal networks
with support services or addiction treatment services (Formica et al.,
2018). Each of these programs was affiliated with a police or fire de-
partment and all reported that their program targeted individuals who
had recently experienced an overdose. Half of them reported that they
also tried to engage with the social network of the overdose survivor.
Almost all of the programs (18/20) identified the increase in fatal and
nonfatal overdose cases, substance-related crime, and/or opioid-related
emergency service calls a reason they emerged.

In the current study, we conducted a scoping review to understand
how broadly post-overdose intervention programs are emerging na-
tionwide in diverse settings. A scoping review maps out the literature,
similar to a systematic review, but is most useful as an approach when
the scientific evidence is emerging and a systematic review would
otherwise be limited (Peters et al., 2015; Munn et al., 2018; Tricco
et al., 2018). The objective of this scoping review is to identify post-
overdose intervention models (1) described in the peer-reviewed lit-
erature and (2) implemented in public health and community settings.
The results of this review will help to identify knowledge gaps and
provide guidance on necessary next steps to further refine, implement,
and evaluate post-overdose programs.

2. Methods
2.1. Design

We conducted a scoping review using the PRISMA checklist for
Scoping Reviews (Tricco et al., 2018) (Appendix A).

2.2. Eligibility criteria

We confined our search to articles published from 1999-January
2019. Articles had to specifically describe a specific post-overdose
program. We defined a post-overdose program as one that targets an
individual who has recently experienced an overdose. We also included
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programs that provided post-overdose services to families or friends of
the overdose survivor. We did not include articles that were reviews or
descriptions of multiple programs. For peer-reviewed manuscripts, we
included articles if at least the following variables were described: 1)
name of the program, 2) description of key components, 3) intervention
delivery (i.e. location, intervention team), 4) timing of intervention, 5)
follow-up procedures, and 6) outcomes. For the articles from the gray
literature we included articles that included the 1) name of the pro-
gram, 2) description of key components, 3) intervention delivery, and
4) timing of intervention. We did not require follow-up procedures or
outcomes for inclusion of the gray literature search, because we wanted
to maximize the number of programs that we could identify recognizing
that community-based programs may not have the resources to report
follow-up or outcomes. Consistent with the Cochrane Review definition,
we defined gray literature as literature not published in books or
journals (Higgins and Green, 2011). These are programs that may be
described on websites or in newspapers but not published in peer-re-
viewed journals.

We also did not include articles that noted a “need for development
of post-overdose interventions” or called for funding applications for
such interventions. We consulted with a research librarian at the Boston
University Alumni Medical Library in the development of the search
approach and search terms.

2.3. Information sources

We searched the following databases for peer-reviewed literature:
PubMed, PsychInfo, and Academic OneFile. Academic OneFile is a
database containing both peer reviewed journals as well as articles from
the lay and gray literature. In addition, we searched the following
federal websites: Centers for Disease Control and Prevention, National
Institute on Drug Abuse, The Agency for Health Care Research and
Quality, Substance Abuse and Mental Health Services Administration,
and Health Resources and Services Administration. We used Advanced
Google Searching to identify articles on state government websites
(“.gov”) and “.org” domains.

2.4. Search

The following search terms were utilized and modified if necessary
for the search: post overdose, after an overdose, following an overdose,
overdose outreach, post-opioid overdose. See Appendix B for a com-
plete list of search terms organized by database.

2.5. Selection of evidence

For PubMed, PsychInfo, and Academic OneFile, we reviewed the
title, abstract, and key words for each entry and determined if the item
described a post-overdose program. The full text of each article was
stored in Zotero reference management software, and key variable data
extracted. For Advanced Google Searching of “.gov” and “.org” do-
mains, we reviewed the title and summary lines under each entry for
relevancy. Material that met inclusion criteria was stored in Zotero, and
key variable data extracted. As indicated above, in cases that we dis-
covered multiple articles describing the same program, we collected all
data possible, but the findings were considered as one unique program.
We reviewed the references of articles to find additional articles that
met our inclusion criteria. If the titled in a reference list seemed re-
levant to our objectives, we reviewed the reference and deemed in-
clusion based on our criteria. We sought further clarification for gray
literature programs through a follow-up google search if the search
material did not provide the criteria for inclusion.

2.6. Program characteristics collected and qualitative synthesis of results

We collected the following program characteristics: research study
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or program in the community, target population, location of the pro-
gram (i.e. emergency department), who delivered the intervention and
that person's training if available, collaborations (i.e., health depart-
ment, police department), timing of the intervention after the overdose,
components of the intervention (i.e., naloxone training, referral to
substance use treatment), follow-up, outcomes, funding, and notes re-
garding challenges or successes. In order to summarize the components
of the programs, we created a table with the following variables: name
of program/location, intervention team, timing of intervention, com-
ponents of intervention, collaborations, intervention follow-up, and
funding. After we started to review programs, we recognized that it
would be possible to categorize the programs based on location:
emergency department-based, emergency department and home-based,
home and/or overdose venue-based, mobile/not site-specific outreach,
and diversion programs. We did not include outcomes in the table be-
cause the objective of this review is to describe the existing models, but
for the three programs identified in the peer-reviewed literature the
summary of outcomes is provided in the text of the results.

3. Results

The electronic databases (PubMed, PsychInfo and Academic
OneFile) yielded 3633 articles, with 61 fulfilling the inclusion criteria
(Fig. 1). The federal website search (State .gov, NIDA, AHRQ, CDC,
HRSA, SAMHSA, .gov advanced google search) yielded 507 articles,
with 86 meeting inclusion criteria (Fig. 2). The Advanced “.org” search
generated 129 articles, with 32 meeting inclusion criteria (Fig. 3). From
the articles that met inclusion criteria, we identified and described 27
unique post-overdose programs for qualitative synthesis. Twenty-four
were identified in the gray literature and three in the peer-reviewed
literature.

The programs were organized into five categories based on timing,
setting, and collaborations — emergency department-based, emergency
department and home-based, home and/or overdose venue-based,
mobile/not site-specific outreach, and diversion programs (Table 1).
Many of the programs were based exclusively in the emergency de-
partment (ED) (9/27). Individuals were either approached while still in
the ED for a non-fatal overdose or within one week after discharge.
Several programs operated both in the ED and home setting (3/27).
Other post-overdose programs were based in the community (10/27),
where follow-up occurred in the homes or venues where the overdose
took place. These programs often relied on collaboration between fire
departments, law enforcement, emergency medical services, and public
health departments to generate lists of individuals or households that
required follow-up after an overdose. These lists were commonly
compiled through emergency medical service or law enforcement
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records of overdose response. These follow-up teams typically consisted
of a police/fire/sheriff's officer and health clinician or harm reduction
specialist. Follow up usually occurred between 2 and 7 days after the
non-fatal overdose and often included support and referrals for friends
and family. Additionally, there were 4 programs that were “mobile” or
non-site-specific. Survivors were met by the intervention team in the
ED, at home, or someplace else in the community. Finally, one program
we identified adopted a jail “diversion” model, with law enforcement
officers offering quick connections into treatment. Programs that re-
sponded to individuals in their place of residence were more likely to
report specific outreach to or training of family members (Ciolino,
2018a; Vestal, 2017a). Regardless of the intervention setting, the post-
overdose program activities typically offered the individual referral to
treatment or other social services, overdose prevention education,
provision of naloxone, and peer recovery consultation. Three programs
incorporated immediate initiation of medication for opioid use disorder
in the emergency department while two programs discussed colla-
borations with faith-based groups in their outreach approach.

There were three programs identified in the peer reviewed litera-
ture: AnchorED, Lifespan Opioid Overdose Prevention program (LOOP),
and Tailored Telephone Interview delivered by Peers to Prevent
Recurring opioid overdoses (TTI-PPR) (Samuels et al., 2018; Samuels,
2014; Winhusen et al., 2016). AnchorED was established in 2014 in
Rhode Island and provides on-call peer recovery specialists for patients
with an opioid overdose or other substance use related problem in all
Rhode Island EDs. From July 2016 to June 2017, AnchorED made 1392
contacts. Of those, 87% agreed to see a peer recovery specialist, 89%
received naloxone training, and 51% agreed to a service referral. The
Lifespan Opioid Overdose Prevention (LOOP) program in Rhode Island
provides opioid overdose patients with naloxone, patient education on
the use of naloxone, and ED consultation with a peer recovery coach
from AnchorED. Samuels et al. reviewed charts in the six months after
LOOP was implemented in two Lifespan Hospital EDs. The primary
outcomes of interest were initiation of medication treatment for opioid
use disorder, repeat ED visit for overdose, and all-cause mortality one
year after index overdose. During the study period, 151 charts of unique
patients were reviewed. Of those, 40% received usual care, 17% re-
ceived naloxone, and 43% received naloxone in addition to consulta-
tion with a peer recovery specialist. Twenty-nine percent initiated
medication for opioid use disorder in the year following the ED visit,
20% were treated for a repeat opioid overdose in the following year,
and 7% died within a year. The details of the Tailored Telephone In-
terview delivered by Peers to Prevent Recurring opioid overdoses (TTI-
PPR) program are in Table 1. This program identified survivors of
nonfatal opioid overdose treated in an ED and provided up to three
follow up phone calls. The objective of the intervention was to

Records identified

(n=3633)

PubMed Psychinfo AcademicOneFile
Full-text articles assessed Full-text articles assessed Full-text articles assessed
for eligibility for eligibility for eligibility
(n=39) (n=11) (n=11)

Program included in
qualitative synthesis
(h=1)

Program included in
qualitative synthesis
(n=1)

Program included in
qualitative synthesis
(n=1)

Fig. 1. Database search (PubMed, PsychInfo, AcademicOneFile).
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Records identified
(n=407)
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NIDA
Full-text articles assessed
for eligibility
(n=3)

State .govs
Full-text articles assessed
for eligibility
(n=44)

.gov advanced search
Full-text articles assessed
for eligibility
(n=35)

SAMHSA
Full-text articles assessed
for eligibility
(n=4)

Program included in
qualitative synthesis
(h=1)

Program included in
qualitative synthesis
(n=16)

Program included in
qualitative synthesis
(n=8)

Program included in
qualitative synthesis
(n=3)

Fig. 2. Federal website search (State .gov, NIDA, AHRQ, CDC, HRSA, SAMHSA, .gov advanced google search)*.

Records identified
(n=129)

.org advanced search
Full-text articles assessed
for eligibility
(n=32)

Program included in
gualitative synthesis
(n=75)

Fig. 3. Advanced .org search.

encourage survivors to initiate treatment with medication and increase
opioid overdose knowledge. The intervention team was able to reach
eight of the 141 individuals treated for overdose in the eight months
prior. Based on the small number of participants recruited, it was not
possible to draw conclusions although they noted that among the par-
ticipants, all rated the intervention as very helpful and opioid overdose
knowledge increased. No difference was detected in interest in medi-
cation treatment among the eight who participated.

4. Discussion

In this scoping review of post-overdose programs, we found that 27
programs have been either tested or implemented across the United
States. The majority of the programs were identified through the gray
literature. Three of the programs have been reported in the peer-re-
viewed literature. These programs are examples of public health

innovation in the U.S. at the local level, where front-line personnel
address emerging health challenges by developing programs that defy
traditional silos and, at times, contravene formal and informal norms in
search of pragmatic solutions. These programs represent inventive
tertiary prevention approaches with an unproven promise to reduce
opioid-related mortality by engaging overdose survivors, the single
highest risk population of all people who use opioids.

As expected, naloxone training and distribution and linkage to ad-
diction treated were core features of most of the programs. Immediate
initiation of medication for opioid use disorders in the emergency de-
partment was explicitly mentioned in three of the programs. In addi-
tion, many programs were peer-based. Peer support or peer navigation
models have been found to be effective in HIV (Cabral et al., 2018;
Cunningham et al., 2018; Roland et al., 2017) care and other chronic
illnesses (Sledge et al., 2011; Broadhead et al., 2002; Grebely et al.,
2010; Norman et al., 2008; Purcell et al., 2007). In qualitative studies
with participants who have experienced overdose, individuals reported
greater comfort talking with a peer and felt that the peer had more
credibility based on shared experience (Bardwell et al., 2018). Although
controlled trials of peer specialists or recovery coaches and their re-
lationship to substance use and overdose outcomes have yet to be
completed, there is accumulating evidence that including peers has
positive effects on engagement (Bassuk et al., 2016) and retention
(Tracy et al., 2012) in care. Although recovery coaches or peer spe-
cialists were commonly used, there is significant variation in the
background and training of these individuals. Some states have moved
towards reimbursement for peer models and have specific certification
requirements. However, progress for reimbursement and standardiza-
tion of training varies by state and it is therefore difficult to compare
these programs. Bardwell et al. in British Columbia, Canada (Bardwell
et al., 2018) conducted a qualitative study of peers who developed a
peer witness injection program in response to the growing number of
fatal overdoses. They found a shared sense of collective responsibility
that arose among shelter residents. As more peer-based programs are
implemented, the role of collective responsibility should be further
explored vis-a-vis overdose risk reduction and treatment engagement.
After we had completed our search for this paper (in January 2019),
Powell et al., published the results of a qualitative study of participants
in the Opioid Overdose Recovery Program (OORP) in New Jersey
(Powell et al., 2019). Their findings were consistent with prior studies
of using peers (their lived experience helped build trust with the sur-
vivors) but they also identified other barriers such as lack of ways to
communicate for follow-up, survivors with no IDs, lack of insurance,
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and lack of treatment beds for individuals with chronic medical con-
ditions as key issues that need to be addressed.

The emergence of post-overdose intervention programs that include
public-safety first responders such as emergency medical technicians,
police officers and fire fighters channels existing emergency expertise
into prevention efforts. Historically, the primary focus of emergency
medical providers when caring for an individual overdosing has been to
stabilize vital signs in the field and transport to the emergency de-
partment. The primary focus of police at the site of an overdose has
been to secure the scene and investigate the overdose as a crime. With
training on overdose response and naloxone rescue, along with colla-
borative partners, public safety professionals have been empowered as
overdose responders (Davis et al., 2014a; Davis et al., 2014b). Wagner
et al., found in a qualitative study of law enforcement officers who had
been trained in overdose education and naloxone delivery and who had
responded to an overdose, that even when attitudes did not change,
officers viewed being equipped with naloxone as positive.

Post-overdose outreach among overdose survivors can be the logical
next step (Wagner et al.,, 2010). Programs have been originated by
police departments in the midst of a vacuum in the public health re-
sponse to the overdose crisis. Taking on this new role expands the ex-
perience of public safety personnel, especially police, beyond what is
historically expected of these personnel. While rescuing people over-
dosing can be very rewarding, in communities where fatal and re-
current overdoses are common, first responders may be particularly at
risk for burnout or fatalism. Some post-overdose programs may respond
by mandating or coercing overdose survivors into treatment,(Carroll
et al., 2018) which risks reducing the likelihood that people call 911 for
help or engage with public safety providers for fear of being forced into
treatment (Deonarine et al., 2016). This fear may be especially acute
among those with criminal justice involvement or trauma related to
experiences with law enforcement or the health care system, who are at
particularly high risk of overdose (Beletsky et al., n.d.). A related
concern with these programs that can undermine their ability to engage
high risk individuals is how they handle and share information about
individual overdose survivors and their social networks. In order to
target these programs towards high risk individuals, the overdose sur-
vivors often need to be identified and their information may be shared.
But this loss of privacy may erode trust in the outreach providers.
Consideration of these unintended, downstream consequences should
also be included in future evaluations of post-overdose programs.

We focused this review on individual-level post-overdose interven-
tions. There are other potential approaches that are not based on the
individual but rather focus on high-risk communities, regions, recruit-
ment methodologies, or using surveillance. One study of people who
use drugs in rural Kentucky found that network and spatial analyses
may be a promising way to target overdose education and naloxone
distribution (Rudolph et al., 2018). In British Columbia, Canada, peer
specialists set up injecting rooms in seasonal shelters after a significant
increase in fatal overdoses were reported in a specific geographic lo-
cation (Bardwell et al., 2018). Rowe et al. described a community in-
tervention in San Francisco that included alerting practitioners to in-
creases in overdose deaths and changes in drug supply, as well as,
intensifying street outreach (especially in the geographic location of
where overdoses were occurring) (Rowe et al., 2018). Dietze et al.
described a recruitment methodology to find people to enroll in re-
search projects related to nonfatal overdose. In that study, either the
emergency medical service personnel (Melbourne, Australia) or a re-
search assistant (Sydney, Australia) attempted to recruit and follow-up
with potential participants in the ambulance ride after a nonfatal heroin
overdose (Dietze et al., 2002). The follow-up for Melbourne was 24%
and 14% and in Sydney 82% and 35%. Although focused on recruit-
ment for research, this approach could also be used to engage survivors
in care post-overdose. Finally, in some states, overdose is a reportable
condition. Davis et al., have suggested using public health surveillance
(similar to other reportable diseases) to identify overdose survivors and

14

Preventive Medicine 128 (2019) 105813

to then deploy public health teams composed of nurses, social workers,
or peers to offer risk reduction, routes to treatment, and respond to
survivors, families, and friends (Davis et al., 2018). Although this ap-
proach also raises concerns about privacy and how such information
could potentially be used for law enforcement (Paone et al., 2018). One
alternative would be to use syndromic surveillance to monitor trends
including overdose clusters and then target interventions to those
geographic locations (Paone et al., 2018).

Consistent with the objective of a scoping review, this work re-
vealed a number of next step research and program development
questions that warrant study. First, some key questions that emerged
are related to timing of intervention: when are the optimal times to
intervene and then follow-up — at the overdose scene, at the emergency
department, after discharge from the ED, or a combination of all?
Another key question is what is the optimal composition of the inter-
vention team? And for teams with peer involvement, what should their
background and training be? Another important consideration is the
role, if any, of mandated treatment, sanctions and incentives. Knowing
that this is an already vulnerable and stigmatized population, how best
do we leverage and protect individual overdose and other health in-
formation in these interventions? For those interested in starting
medication for opioid use disorder, how best should it be offered and
delivered? Moving forward, understanding how (and if) these programs
should be tailored to special populations such as adolescents and
emerging adults, women, criminal-justice involved, individuals with
recurrent overdoses, friends, and family will also be critical. Finally, in
order to optimize existing resources, an understanding of the respective
roles for individually-focused and environmental interventions and
when/where to deploy them is needed.

4.1. Limitations

One important limitation to this study is that we were not able to
compare outcomes across the different programs. Programs have
emerged from communities responding to the opioid crisis without a
priori evaluation or research resources. Furthermore, program out-
comes, when measured, were not standardized. We have been able to
summarize what is available in the peer-reviewed and gray literature,
but it is not possible to draw conclusions about the quality or replic-
ability of post-overdose programs. Additionally, there is no doubt that
programs exist not found in our search. We attempted to minimize this
by using several search strings and consulting with a research librarian,
however, it is still possible that programs use different language when
describing what they do and the population they serve and some pro-
grams likely exist and have not yet been described in the gray literature.
Because of these limitations, we chose to conduct a scoping review.
Neither a systematic review with a more specific or detailed research
question or a meta-analysis where we calculated pooled effect sizes
across these interventions would have been appropriate in this early
stage of post-overdose intervention emergence.

5. Conclusions

The United States continues to experience rising rates of opioid
overdose deaths. Nonfatal opioid overdose remains the most significant
risk factor for subsequent fatal overdose and provides an identifiable
opportunity for intervention. The programs identified in this review
have emerged to address the critical issue of rising deaths. Communities
have not waited for definitive evidence-based practice to guide their
response to the opioid epidemic but have rather used rational ap-
proaches based on face validity. Future research and program devel-
opment should focus on rigorous evaluation to assess the effectiveness
to reduce overdose and engage survivors in harm reduction and sub-
stance use disorder treatment.
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