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SPECIFIC AIMS

Opioid overdoses are a leading cause of death for Americans under 50 years old, with
recent years recording the most opioid overdose deaths on record.*? US Emergency
Departments (EDs) have seen a parallel increase in opioid-related visits (a 100% increase from
2005 — 2014).° ED patients presenting for an overdose are at greatly elevated risk for a repeat
overdose and death.*® Thus, an overdose-related ED visit is both a critical and opportune
time to prevent recurrent opioid overdose and overdose death through increased uptake
in addiction treatment.” The most effective means to promote engagement in treatment
following an ED visit for opioid overdose remains unknown. To address this critical evidence
gap, we will compare the effectiveness of two ED-based behavioral interventions to increase
treatment uptake and reduce the risk of future overdose among ED patients who are at greatest
risk of accidental drug-related death.

Rhode Island (RI) has the fifth highest rate of overdose mortality in the nation.? In response
to RI's overdose crisis, in 2014, the state’s largest ED (Rhode Island Hospital) began a
proactive campaign to improve the care of overdose patients. The program includes an ED-
based behavioral intervention either by in-house clinical social work staff or peer recovery
support specialists (“peer navigators”).® Following the introduction of these interventions in the
ED, there was 10-fold increase in the proportion of patients engaging in addiction treatment
within 30 days of the initial ED visit. While this preliminary data is promising, the effectiveness of
the peer navigators versus the social work intervention is not known. Both interventions are
intended to promote early treatment engagement after the ED visit, but peer navigators are
distinguished from hospital-based staff in that they: (1) help navigate personal and structural
barriers to treatment utilizing both training and real-life experience (e.g., overcoming stigma,
transportation barriers, relapse triggers); (2) continue to engage patients beyond their ED visit
(when they are especially vulnerable to recurrent overdose and death); and (3), promote long-
term retention in treatment programs, including medication assisted treatment (MAT), through a
long-term relationship that was established at the ED visit. Although peer support is a
recognized component of many successful addiction treatment and recovery approaches,®*® the
use of peer navigators in the ED setting to care for overdose patients is highly novel.

The Rhode Island peer navigator intervention model is being expanded nationwide,
yet the effectiveness of this approach, relative to standard interventions delivered by
hospital staff, is unknown. The ED-based peer navigator program was developed in
alignment with the federally funded Rhode Island State Targeted Response initiative and is a
key component of Rhode Island’s strategic action plan to address opioid addiction and
overdose.® Of critical significance to this proposal, there is substantial interest from other states
in replicating RI's peer navigation model.'” In light of this growing national attention, a recently
published J-PAL policy brief made a call for formal evaluations of ED-based peer
interventions.'®

To address this urgent need, we will conduct the Navigator Trial, a randomized controlled
trial (RCT) of early ED behavioral interventions following an opioid overdose. We hypothesize
that peer navigation will result in greater early treatment engagement and reduction in
recurrent opioid overdose compared to a standard intervention delivered by a clinical
social worker. A key strength of this study is the ability to link patient data with statewide
administrative databases to ascertain objective outcome data on all study participants. These
databases are part of the state’s robust CDC-funded overdose surveillance platform,
www.PreventOverdoseRI.org, and include information on all overdose events, as well as
admissions and discharges to all licensed substance abuse treatment facilities in Rhode Island.

Primary Aim 1a. We will determine the effectiveness of peer navigation versus a standard
behavioral intervention delivered in the ED to overdose patients and those at risk of recurrent
opioid overdose. 650 patients will be recruited between Rhode Island Hospital (RIH) and The
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Miriam Hospital (TMH) ED (n=325 per arm) and followed for 18 months. Effectiveness will be
measured objectively through linkage to administrative statewide databases, with two primary
endpoints: (1) engagement in formal addiction treatment (e.g., inpatient services, outpatient
services, MAT) from a licensed substance abuse treatment provider within 30 days following the
ED visit, and (2) reduction in 18-month recurrent ED visits for an opioid overdose. Exploratory
outcomes of interest are: overdose fatality, repeat ED visits related to opioids, and successful
completion of an addiction treatment program and/or long-term retention in MAT.

Primary Aim 1b. We will assess the impact of two interventions from the RCT (peer navigation
OR social worker intervention n=650) against a “no treatment” control group (n=325) on the
outcomes in l1a. Opioid overdose patients who decline treatment as part of the RCT
interventions, yet consent to follow-up, ongoing record review, and administrative database
linkage will be utilized as controls.

A total of 975 (325 receiving Peer Navigator services, 325 receiving Social Work services, and
325 who declined receiving either of these services) subjects will be enrolled in this study.

Secondary Aim. We will explore if there is heterogeneity of treatment effect related to patient
characteristics. We anticipate that there will be individuals within each treatment arm who will
vary in their response to the intervention. Specifically, we will examine if the effects of the
interventions are modified by baseline characteristics such as age, sex, race, type of opioid
used, and history of comorbid chronic pain, depression or PTSD. Understanding these factors
will allow us to further optimize subsequent interventions.

In sum, this study will evaluate a government-funded program that is being successfully
delivered under real-world conditions, but that has not been rigorously tested. This trial will
provide critical data regarding the effectiveness of ED-based peer navigation services, with
major implications for Rhode Island and other states.

Qualitative Aim. From the patrticipants recruited, a subset of 30 patients will be interviewed 2-

10 days following their enroliment to better understand the reasons why they may have refused
or accepted Social Work or Peer Navigator services, their experiences with these services, and
provide a foundation for improving such services.

RESEARCH STRATEGY

A. Significance

A.1. Opioid overdose prevention is urgently needed. In 2015, over 33,000 people died from
opioid-related drug overdoses in the United States, more than any previous year on record.*?*°
The opioid epidemic has not abated despite a recent overall decrease in the number of opioid
analgesics prescribed by US providers.??*% While opioid analgesic prescribing is believed to
have initially driven this opioid crisis,* the epidemic has rapidly evolved. Heroin use is
increasing for the first time in more than a decade,****° and overdose deaths due to potent
synthetic opioids, such as fentanyl and carfentanil, are on the rise.**’ In light of this public
health crisis, there is a pressing need for novel approaches to reduce overdose deaths and
mitigate other opioid-related harms. In response to this epidemic, the primary goal of our
study is to intervene on a subset of persons who are among those at highest risk for
drug-related mortality — patients presenting to an emergency department (ED) for an
opioid overdose and those at risk of recurrent opioid overdose.

A.2. The Emergency Department (ED) as a critical intervention site. Between 2005 and
2014, the national rate of opioid-related ED visits increased almost 100%.%*% Alarmingly, ED
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visits for drug overdoses continue to rise.®> Rhode Island ranks as the second highest in the
nation for the rate of opioid-related ED visits.*® Over the last 18-month period, over 2,200 opioid
overdose patients have been treated in EDs across the state. In the year after presenting to the
ED for an overdose, a person is a heightened risk for all-cause mortality (7-fold increase).” The
ED may be the only contact point with the health care system and is thus both a critical
and timely place for intervention, using the reason for the ED visit itself (i.e., overdose) as an
opportunity to identify patients at highest risk of drug-related mortality and deliver behavioral
interventions.*®*

A.3. Peer-based interventions are a proactive approach. The majority of overdose patients
in the state present to the Rhode Island Hospital ED, one of the study sites for this investigation.
Of those presenting to the RIH ED, nearly half receive some sort of behavioral intervention in
the ED, approximately 40% of whom currently receive counseling from a peer navigator, see
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Iz5 — critical component of the
peer-based model. Finally, peer navigation programs are distinct from other behavioral
interventions in that they are centered on the recovery process, cultural diversity and inclusion,
community participation, peers helping peers, and leadership development.*® Despite the
promising approach, no studies have rigorously evaluated whether peer-based
behavioral interventions result in improved outcomes for patients treated for an opioid
overdose.'®

Peer-based interventions have been shown to be an effective component of care across
non-clinical settings,*® and in other aspects of health care for other conditions.*”*° There are
also early examples of peer-directed interventions in the ED for other conditions, but not opioid
overdose.”>®? This trial is the first to test whether a peer-based model is more effective
than a brief intervention delivered by clinical social workers for patients at risk of
subsequent overdose.

A.4 Rapid dissemination of study findings and integration with key public health
stakeholders. Several factors ensure that the results of this study will inform future care for
overdose patients in Rhode Island and beyond. First, strong collaborations with state agencies
will support expansion of peer-based interventions if they are found to be effective. As
demonstrated by our letters of support, our team has fostered a strong and established network
of organizations, public health experts, and political leaders working collectively to reduce opioid
overdose deaths across Rhode Island. This strong foundation will allow dissemination of
project results to key stakeholders, ensuring that knowledge gained from this study
positively impacts care for overdose patients in the state. Second, the Rhode Island
Department of Behavioral Healthcare, Developmental Disabilities, and Hospitals (BHDDH),
which funds the peer recovery program through a SAMSHA initiative, has plans to increase the
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number of certified peer navigators by 50% starting in 2018. The Director of BHDDH, Rebecca
Boss, has affirmed that “if the proposed trial demonstrates peer-based ED navigation to be
superior to current standards of care for patients admitted to the ED for an overdose, we would
continue to expand this program throughout hospitals across Rhode Island” (see letter of
support). Finally, we will work with the Laura and John Arnold Foundation and other partners to
broadly disseminate our finding to other states, many of which have already adapted the Rhode
Island peer recovery model.>®

B. Innovation

B.1 Rhode Island is a national leader in developing highly innovative programs for
overdose prevention. The state has established national models for overdose prevention and
intervention, and has encouraged community-level innovation. In response to the growing
overdose crisis and with funding from BHDDH, in 2014, the community-based organization
Anchor Recovery Community Center launched a new initiative, AnchorED. Anchor Recovery
Community Center (ARCC) is Rhode Island’s first and only community organization run by and
dedicated to those living in recovery from substance use disorders. Focusing on a peer-to-peer
support model, ARCC helps those living with substance use disorders maintain long-term
recovery, improve social connectedness, improve self-sufficiency, and live healthier lives. The
AnchorED program takes the peer model into the ED, dispatching trained and certified peer
navigators to EDs throughout RI to provide recovery support and services navigation to
individuals who have experienced an opioid overdose (see additional details in section C.3).
Importantly, AnchorED is the first program of its kind in the nation.>* Despite a paucity of
evidence to demonstrate effectiveness and improved long-term outcomes for overdose
survivors, jurisdictions in New York, Connecticut, Massachusetts, New Hampshire, and New
Jersey are in the process of creating programs based on the Rhode Island peer model.* Given
the intense interest in peer recovery models in settings across the nation, the results of
our study have a strong potential to fundamentally shift clinical practice paradigms for
treating overdose patients in the ED.

B.2 A data-rich policy and public health environment to boost study rigor. In 2015,
Governor Gina Raimondo signed an executive order to establish the Rhode Island Overdose
Prevention and Intervention Task Force. This task force charged experts (including Dr. Marshall,
Co-PI) to develop a strategic plan that would guide efforts to tackle the state’s overdose crisis.*®
An important outcome of this plan was a comprehensive data-sharing framework between key
state agencies and academic researchers.”’ This data sharing agreement offers unprecedented
access to population-based overdose morbidity and mortality data. As a result, our team has the
capacity to link Navigator Trial patient data with multiple statewide administrative databases
(e.g., medical examiner case files, behavioral health data on treatment admissions) to ascertain
objective outcome data. Importantly, by linking patient data to these datasets, we will be able to
assess objective primary and exploratory outcomes (e.g., engagement in treatment, overdose
death) for all study participants. The ability to conduct robust data linkages is an important
methodological innovation of our proposed project, and one that overcomes the limitations
frequently present in other observational and experimental studies of overdose patients (e.qg.,
biases related to self-reported outcomes and loss to follow-up). Finally, management of these
datasets and support for the state’s electronic overdose surveillance system
(http://www.PreventOverdoseRI.org) are funded by the CDC; thus, the proposed project
leverages existing infrastructure and administrative data to reduce overall study costs.

C. Approach

C.1. Study overview, setting, and target population. We will compare the effectiveness of
peer navigation versus a standard social work intervention delivered in the RIH and TMH EDs
following an ED visit for opioid overdose. 650 patients treated for an opioid overdose or at risk
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for an opioid overdose (defined below) will be randomized to receive either Social Work or Peer
Navigator services (n=325 per arm) and followed using administrative datasets. Our primary
outcomes will be: (1) engagement in treatment within 30-days after the ED visit, and (2)
recurrent ED visit(s) for opioid overdose over the 18-month follow-up period. Additionally, we will
also enroll a “no intervention” self-selected control group (n=325) at both hospitals to assess the
impact of the two interventions from the RCT (peer navigation OR social worker intervention)
against no intervention. A total of 975 (325 receiving Peer Navigator services, 325 receiving
Social Work services, and 325 who declined receiving either of these services) subjects will be
enrolled in this study. We decided to allow patients to self-select into the “no intervention”
control group. Given that an offer of one of the two behavioral interventions has become the
standard of care for overdose visits in our ED, we believe that it would be unethical to randomly
assign individuals to a “no intervention” control condition. We considered using another RI-
based ED as the control condition, but other EDs across RI have already adopted our program
of offering behavioral intervention following overdose. We will use quasi-experimental statistical
analyses to control for selection bias and confounding that could arise from non-random
assignment of the controls. The two sites where this investigation will take place are Rhode
Island Hospital and The Miriam Hospital ED in Providence (RIH being Dr. Beaudoin’s primary
practice site). RIH is an academic, tertiary care, level one trauma center with >105,000 annual
ED visits, that serves a heterogeneous and demographically diverse patient population. The
RIH ED cares for the majority of opioid overdoses throughout Rhode Island. In 2017, RIH has
recorded an average of 85 opioid overdoses per month (~1,000/year). As such, RIH is an ideal
site for the proposed study.

We will recruit adult ED patients in both hospitals who are: (1) being treated for an opioid
overdose, or (2) have had an opioid overdose in the past 12-months (identified by self-report
during screening or in review of the EMR); or (3) are presenting with a visit related to illicit
injection opioid use (e.g., cutaneous injection-related infection, opioid withdrawal, endocarditis).
We are specifically targeting patients with a current or recent opioid overdose and those who
inject opioids illicitly, as they are at highest risk for opioid overdose and death.**®

C.2. A highly experienced research team will ensure this project’s success. This proposal
leverages thousands of hours of work by the investigative team in conducting clinical trials and
observational studies (see biosketches). For example, co-Pl Dr. Beaudoin has an outstanding
track record of leading studies that recruit patients in a busy ED environment, overseeing
screening evaluations and assessments for thousands of patients, and successfully conducting
follow-up in a challenging population of patients with addiction. Dr. Marshall is a nationally
recognized expert in substance use epidemiology and, as the director of the state’s overdose
surveillance system, www.PreventOverdoseRI.org, brings a wealth of experience in the
management and analysis of overdose-related patient data. In sum, Drs. Marshall and Beaudoin
have the complementary expertise necessary to achieve the aims of this project and are
surrounded by a team of multi-disciplinary co-investigators and consultants with expertise in
addiction, behavioral psychology, and peer navigation

C.3. Overview of behavioral interventions available at the Rhode Island Hospital and The
Miriam Hospital ED. Currently, standard of care is to receive a behavioral intervention, either
peer navigation or social work. Whether a patient sees a social worker or peer navigator varies
and can depend on the time of day, availability, and preferences or biases of the provider or
patient. Once funded, we have permission and explicit support from the peer and social work
programs to randomize patients to one of the two interventions (see letters of support).

Peer Navigators: The Peer Navigators of the Anchor Recovery Community Center (ARCC) of
Rhode Island will deliver the peer navigation arm of the intervention. They are available 24
hours a day, 7 days a week to provide recovery support, referrals, and ongoing engagement for
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ED patients after discharge. They arrive in the ED within 30 minutes of consultation, assess
individuals for readiness to seek treatment, provide linkage to treatment, and educate on
overdose prevention and response, including naloxone administration. Following the ED visit,
peer navigators follow up with patients within 24-48 hours and maintain contact and services
navigation for at least 90 days following ED discharge, on a weekly basis and more frequently
as needed.

To become a peer navigator, applicants must be in long-term recovery (22 years) and
undergo a rigorous training program. The peer navigators learn motivational interviewing
techniques and the transtheoretical model of behavior, also known as the “stages of change”.*®
Motivational interviewing is considered to be a patient-centered, non-judgmental approach that
aims to enhance the intervention recipient’s intrinsic motivation to change and building on their
self-identified goals and strengths.®®®? The “stages of change” framework is widely applied to
substance use disorders, and proposes that individuals move through discrete steps when
making behavior change: Pre-contemplation, Contemplation, Preparation, Action, and
Maintenance.>**®® In addition to this standard framework, peer navigators support individuals’
self efficacy and prevent relapse by addressing social, environmental, and personal factors,
such as awareness and avoidance of relapse triggers, poly-substance use, stigma of
addiction/treatment, knowledge of treatment services, and financial or transportation barriers to
treatment. They are uniquely poised to deliver this portion of the intervention by coupling
training with real-life experience in way that cannot be mirrored by hospital-based staff.

Licensed Clinical Social Workers: The staff social workers of the Department of Social Work at
RIH and TMH will deliver the social work arm of the intervention. There are 35 full and part-time
masters-level social workers, all licensed by the state at Rhode Island Hospital and 3 full-time
masters-level social workers at The Miriam Hospital . A social worker is available 24 hours a
day, 7 days a week to see consultations in the RIH ED while at The Miriam Hospital, they are
available from 7 AM-11 PM, 7 days a week. They generally respond to consultations within 30
minutes. They are currently trained and available to deliver interventions to ED patients with
OUD. Clinical social workers are capable of delivering a variety of interviewing and intervention
techniques that are rooted in models of social work theory and practice models.®**® Social work
practice models are strategies that the social worker can incorporate into their interventions in
order to help people meet their goals (e.qg., task-centered practice,®® cognitive behavioral
therapy,’® the crisis intervention model’). For the purposes of the study, social workers will also
receive a refresher course in motivational interviewing and a stages of change framework as
described above. Although this intervention and theoretical framework is similar in some
respects to the peer navigation arm, the social work intervention is a single brief intervention
with referral to treatment that may also rely on social work theory and practice. The peer
navigation arm is distinguished by many unique aspects as outlined in sections above, and
highlights that the person delivering the intervention may be as or more important than the
intervention itself.

C.4. Participant eligibility criteria, recruitment, and enrollment. A consecutive sample of ED
patients presenting to the RIH and TMH EDs will be assessed for eligibility. The RIH ED has 11
full-time research assistants (RAs) available to recruit 24 hours per day, 7-days per week. At
TMH ED, there are 3 full-time RAs available to recruit participants from 7 AM-11 PM, 7 days a
week. Participants at TMH ED will be recruited during the hours in which social workers and
RAs are available as described above. Participants will be identified by screening the ED’s
electronic medical records (EMR) or by referrals from ED treating providers. Patients who meet
the initial eligibility screen will undergo a further in-person assessment by a study RA.
Participants will be eligible if they are: (1) English speaking, (2) 18 years of age or older, and (3)
are being treated for an opioid overdose or identified as having had an opioid overdose in the
past 12 months or are being treated for a visit related to illicit opioid use (e.g., abscess, opioid
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withdrawal), (4) are identified as having an alcohol OR other drug use disorder (excluding
marijuana) PLUS illicit opioid use in the past 6 months, (5) and are able to provide informed
consent. Participants are ineligible if they are critically ill or injured, are previously enrolled in the
trial, in police custody or incarcerated, pregnant, or live outside of Rhode Island or Southeastern
Massachusetts where they primarily receive their care (patients must live in state OR within
Southeastern Massachusetts but primarily receive care in Rhode Island to link to administrative
database). Patients who are critically ill will be eligible once cleared by their physician.

C.4.1. After screening, if the patient is eligible and willing to participate, then full written informed
consent will be obtained. After obtaining consent, the RA will randomly assign that patient (1:1
allocation) to the peer navigation arm or the social work arm using sealed envelopes. The
randomization schedule will consist of permuted block sizes stratified on gender and age. Both
gender and age may be important determinants of the effectiveness of treatment, and will be
examined as moderators in our exploratory analysis. This schedule will be maintained by the
study analyst; neither the study Pls, nor the recruiting staff will be aware of the schedule. We
anticipate the intervention will begin within 30 minutes of randomization.

C.4.2. Patients who decline to be randomly assigned to one of the two treatment groups as part
of the study are also eligible to be part of the “no intervention” control group. Such patients will
be offered the opportunity to be assessed by either a peer navigator, social worker, or both. If
they decline to be assessed by either a peer navigator or a social worker, they will be eligible to
be in the control group. Eligible control patients will be asked for their permission to participate
in follow-up assessments and other data collection procedures throughout the study period.

C.4.3. Study assessments. Baseline assessments in the EDs will collect information about
socio-demographic characteristics, medical history, medication use, substance use, prior
addiction treatment, pain symptoms, and depression. The survey forms may be RA or self-
administered. Sections on more sensitive topics will be self-administered unless the participant
requests that the research assistant administer it. Patients in the randomized group will receive
a $40 gift card on the day of enrollment for completing the baseline survey while those in the
control group will receive a $25 gift card for completing their baseline survey. See appendix for
instruments.

Qualitative interviews will be conducted by telephone or in-person 2-10 days following
enrolliment in the ED. These audio-recorded interviews will take about 45 minutes to an hour to
complete and participants will receive a $50 gift card for their time. In-person interviews will be
held at a Lifespan facility or a public community space that has been agreed upon by RA(s) and
participant. Transportation in the form of cab voucher and RIPTA bus-pass will be provided to
those requiring it.

C.4.4. Qualitative-Interview Procedures: The protocol will apply the same recruitment
methodology as the Navigator study and patients will be approached after they have completed
their assigned Navigator treatment arm, or after assessments for the control group. Navigator
participants will be eligible for participation in the interviews if they have completed the baseline
assessment and have been assigned to one of the intervention arms, and received the
intervention in the ED, or control arms of the study, have a working telephone number or are
prepared to return a Lifespan facility to participate in the patient interview protocol. Qualitative
interview audio recordings will be transcribed by a HIPAA compliant transcription service.

C.4.6 Qualitative Data Analysis
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After the audio-recordings have been transcribed and cleaned by the RA, the investigators will
to read the transcripts and meet on several occasion to conduct an iterative content analysis,
based on the approach of the immersion-crystallization method of qualitative analysis. This
qualitative approach involves individual followed by a larger group determination of emerging
themes around the content of the interviews discussing the data as a group to determine
emerging themes, salient across all groups, and also those themes reflected by the subgroups
sampled. From this thematic analysis a code book will be developed and NVivo qualitative data
coding software will be employed to manage and sort the data. Coding discrepancies emerging
during investigators meeting will be discussed and resolved; to collectively determine the final
code. Following NVivo analysis the investigators will meet to complete the interpretation of the
themes.

C.5. Definition and operationalization of primary outcomes. This RCT will have two primary
endpoints: (1) 30-day treatment engagement, and (2) recurrent ED visits for an overdose. We
will obtain objective assessments of these outcomes through the use of statewide administrative
database as outlined below:

30-day treatment engagement (endpoint 1). The first primary outcome, engagement in addiction
treatment, will be defined as the proportion who are admitted to a formal addiction treatment
program within thirty days following the initial ED visit. This outcome was chosen because a
key short-term goal of the ED behavioral intervention is to promote early treatment engagement.
This outcome will be assessed using BHDDH and Prescription Drug Monitoring Program
(PDMP) records. The BHDDH database contains information on all admissions to publicly
funded substance abuse treatment programs in the state. We will define treatment engagement
as admission to any of the program types licensed by BHDDH, including inpatient detoxification,
day treatment programs, residential treatment, intensive outpatient services, and opioid
treatment programs (i.e., methadone). Second, we will query the participant’s RI PDMP records
in order to identify enrollment in office-based buprenorphine therapy. The RI PDMP manages a
database that contains information on all prescriptions for schedule I1-1V substances filled in the
state. The database is updated daily; all pharmacies are required to report prescriptions within
48-hours of the fill date. The database includes information on the patient (e.g., name, sex, birth
date, address including zip code), the prescription filled (e.g., quantity, days supply, national
drug code number), and prescriber/pharmacy data. Pharmacies are required by law to report
prescriptions to the PDMP regardless of payment type. All records will be linked
deterministically to participant data using identifiable information (e.g., name, social security
number) within the Stronghold computing environment, a HIPAA-compliant server maintained
by Dr. Marshall's team at Brown University. Our research team has experience extracting and
analyzing PMDP and BHDDH data for statewide surveillance purposes.’

Recurrent ED visits for overdose (endpoint 2). The second primary outcome, recurrent ED visit
for overdose, will be defined as the proportion of participants who are treated in any Rhode
Island ED for an opioid overdose at any time during the 18-month follow-up period following the
initial ED visit. Recurrent ED visits for overdose were chosen as the second primary outcome
as a long-term goal of the ED behavioral interventions is reduce fatal and non-fatal overdose.
Two data sources will be used to assess this outcome. First, we will access the electronic
medical records (EMRSs) of the 12 EDs in Rhode Island through the Rhode Island Quality
Institute Statewide Health Information Exchange. This data source will be made accessible
through Brown’s Advance-CTR Unified Research Data Sharing Access (URSA) infrastructure.
This unified data system provides access to EMR data from all major health systems in Rhode
Island. Thus, we will capture repeat visits for an opioid overdose that occur in all 12 EDs in
Rhode Island. We will define an ED visit for an opioid overdose based on CDC guidelines for all
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opioid poisonings (which includes illicit opioids) and utilizes International Classification of
Disease (ICD) coding.”® Second, we will query the RI Department of Health (RIDOH) Opioid 48-
Hour Overdose Surveillance System. The RIDOH mandates all suspected opioid overdose
cases presenting to an RI hospital be reported to the department within 48 hours.” This data
source will capture recurrent overdoses not identified by ICD codes in the unified EMR data
system, and also contains additional fields of interest (e.qg., pre-existing risk factors for
overdose).

C.6. Statistical analyses. For all analyses, routine procedures will first be conducted to ensure
data accuracy/adequacy. We will use an intention-to-treat (ITT) approach in all analyses to
address potential problems inherent in following only intervention completers; a sensitivity
analysis (“per protocol”) will be conducted among only those that complete the ED intervention.
Prior to examining intervention effects, we will first assess the success of randomization on pre-
intervention characteristics using analyses of variance (ANOVA), with intervention group as the
predictor variable. If there are differences in baseline characteristics, we will include these
covariates in the primary outcome analyses, as described below. Given use of administrative
data sources we anticipate minimal missingness in our final dataset. However, missing
covariate data will be handled using multiple imputation performed in two stages using chained
equations that specify the conditional models for all of the variables with missing values.” "’

C.6.1. Effectiveness, 30-day engagement in treatment (primary endpoint 1a). We will
compare the effectiveness of the peer navigation versus social work intervention on increasing
engagement in formal addiction treatment within 30 days of the initial ED visit. As the primary
analysis, we will compare the proportion who are admitted to a licensed addiction treatment
program (using chi-square analysis) between the two groups. Next, logistic regression models
will be used to determine the independent effect of the intervention arm on 30-day treatment
admission, adjusting for any baseline covariates as described above.

C.6.2 Effectiveness, any behavioral intervention versus “no intervention” treatment
(primary endpoint 1b). We will conduct analyses similar to those described above to determine
whether participants who receive any intervention have improved outcomes compared to those
who refuse to receive any behavioral intervention. The primary independent variable of interest
for Aim 1b is treatment versus control group membership. However, unlike Aim 1a (in which two
randomized interventions are compared), patients non-random assignment (self-selection) into
the control group. As such, we will need to account for factors that may be associated with
refusing a behavioral intervention in the ED. We will use inverse probability of treatment weight
(IPTW) techniques to account for: (1) baseline risk factors that predict control group
membership, and (2) post-randomization confounding.

C.6.3. Effectiveness, recurrent ED visit for an opioid overdose (primary endpoint 2). We
will compare the effectiveness of the peer navigation versus the social work intervention on
preventing subsequent ED visits for opioid overdose. As the primary analysis, we will compare
the overall proportion of patients experiencing a subsequent opioid overdose over the 18-month
follow-up period between the intervention groups (using chi-square analysis). Next, logistic
regression models will be used to determine the independent effect of the intervention arm on
recurrent ED visits for opioid overdoses, adjusting for baseline covariates.

In exploratory analyses, we will also examine a number of other outcomes, including:
overdose rates, overdose death (all overdose deaths in Rl are analyzed by Dr. Marshall’s team
and can be linked deterministically to patient data), and successful completion or retention in
addiction treatment. Successful completion and/or retention in addiction treatment will be
defined based on discharge data collected in BHOLD and prescription refill data in the PDMP
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(e.g., on MAT for >6 months). We will examine the time to ED visit for an opioid overdose using
a Kaplan-Meier analysis. Patients will be censored at the end of the 18-month follow-up period,
considered the last point of contact. We will use Breslow’s method to test if the time to
subsequent opioid overdose rates differs between the groups. Next, Cox proportional hazards
modeling will be used to estimate hazard ratios (HRs) and corresponding 95% confidence
intervals (Cls) for occurrence of repeat overdose between groups. HRs will be adjusted for
clinical and demographic characteristics believed to predict the outcome of opioid overdose in
order to adjust for possible residual confounding and treatment-factor interactions. Finally, since
participants may experience multiple opioid overdoses during follow-up, we will also conduct
recurrent-event survival analyses.’® These models extend the Cox model approach and allow
for estimation of hazard ratios pooled across repeated periods at risk.” Finally, we will examine
if heterogeneity of intervention effect is modified by age, sex, race, pre-existing chronic pain,
past treatment history, and reason for presentation to the ED. We will perform stratified
subgroup analyses to determine if treatment effects vary between groups of individuals.

C.7. Feasibility and Sample Size Calculation. First, we assume that ~2,000 patients will be
treated at the RIH or TMH ED for an opioid overdose over the 24-month recruitment period; this
is based on data from the RI Opioid Overdose Surveillance System and is a conservative
estimate that does not include other eligibility criteria (e.g., recent overdose). Next, we assume
that 65% (n=1,300) of these patients will be willing to be screened (prior studies of behavioral
interventions for drug use at the RIH ED have had screening rates > 80%).%° Third, we assume
that ~50% (n=650) of these patients will be eligible and randomized to an intervention arm
(n=325 per arm). Thus, we estimate that 24 months will be required to recruit 650 participants.
Given our use of objective outcome data from administrative datasets, we do not expect dropout
to significantly impact our statistical power, but our power calculations conservatively reflect a
10% loss to follow-up rate. Will attempt to also enroll similar numbers in the control arm (n=325).

For our sample size calculation, we assumed that 7% of participants in the social work arm
will enroll in a formal treatment program within 30 days of ED discharge (based on preliminary
data from the state and RIH). Given this, we have >80% power to detect a two-fold increase
(i.e., >7% absolute increase) in the rate of 30-day treatment engagement between the two arms
(Figure 2A); this increase has been deemed a bench-mark by key state stakeholders. For
primary endpoint 2 (recurrent ED visit for an opioid overdose), we assumed that 15% of patients
in the social work arm will have a recurrent ED visit for an opioid overdose within 18-months of
their first visit. This estimate is based on a chart review of 374 patients after program
implementation of the RIH ED behavioral intervention program and in recently published data by
Banta-Green et al.?" The latter study from Washington State found around a 20% incidence of
overdose within 18-months following of an initial ED visit. Our assumption of a 15% incidence of
repeat ED visit for overdose is conservative compared to this finding, particularly in light of the
fact the Rhode Island has nearly twice as many overdose deaths per capita than Washington
State.®? We will have >80% power to detect a 50% relative reduction (7.5% absolute reduction)
in the risk of recurrent overdose within 18 months of their ED visit (Figure 2B), this reduction
was felt to be clinically relevant and commensurate with statewide goals in reducing overdose
via various strategies.

490 Design consideration, length of
follow-up: We chose to evaluate
outcome date within the first 18

Figure 2A: Power for Endpoint, 30-day treatment engagement

100 . . *  months after the initial ED visit for
0.80 . : two main reasons. First, the risk of
N “ recurrent overdose appears to level-
g 060 - off by about 18 months, meaning
" 040 - that most individuals who will

10% 11% 12% 13% 14% 15% 16% 17% 18%

Proportion in Peer Navigator Arm who Engage in Treatment at 30-Days
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experience another overdose will do so within the first 18 months.®* Second, given the urgent
need to have an evidence-based evaluation of peer-led behavioral interventions for OUDs, a
shorter length of follow-up would allow us to disseminate our study findings sooner. However,
we recognize that there is potential value in having a longer follow-up period both from an
impact standpoint and also in terms of statistical power to detect a difference between the
treatment groups. Figure 2b compares the difference in power between 18 and 30 month study
endpoints (> 80% to detect a RR=0.5 for 18 months and RR=0.58 for 30 months; absolute rate
of overdose in the intervention arm of ~7.5% at 18 months and ~11.5% at 30 months, note that
this assumes an 20% incidence of overdose at 30 months). Therefore, as a contingency plan,
we could extend the length of follow-up by one year (30 months total) based on 18 month
outcome analyses. This is possible because of the use of administrative data for the outcomes
assessment, but would require additional cost (approximately $120,000). We propose to make
this decision in conjunction with the LJA Foundation should this proposal be approved for
funding.

Figure 2B: Power for Endpoint 2, Recurrent ED visit for overdose
1.00
0.80

0.60

Power

0.40
15% at 18-months

0.20 20% at 30-months

0.00 ! !
5.0% 6.0% 7.0% 8.0% 9.0% 10.0% 11.0% 12.0% 13.0%

Proportion in Peer Navigator Arm who have a recurrent overdose

Appendix 1: Protocol for Navigator Patient Interviews
For use in both Rhode Island Hospital and The Miriam Hospital ED study sites.

Purpose: The purpose of the patient interviews is to understand the experiences of ED
patients who have agreed to participate in the study after meeting study eligibility
criteria. These will be semi-structured interviews to allow for patient directed reflections
on the interactions they experienced as a patient before they were recruited into the
study, the decision making that led them to agree to participate in the study, their
experience with the peer navigator or social worker they were randomized to be
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exposed to, and for those patients in the control group (declining either social worker or
peer navigator), their reasons for not wanting to see either treatment option. The key
research questions to be addressed in the qualitative portion of the navigator study are
around the ED research experience , how this could be improved, and the effect that the
Navigator study has on their motivation to engage in treatment, in the ED and after
discharge, for their opioid use. Below are specific themes that the patient interview
protocol will address:

1. What influences the patient to be part of the Navigator study- were their reasons
apart from compensation?

2. What was their feedback about the Navigator process: assessment and
randomization, follow up schedule and assessments? What could have been
done better or differently?

3. How was the transition from the assessment to engaging with the peer navigator
or social work handled (e.g. explanation of who they would be talking to and
what that interaction would be like; length of time waiting for interaction)?

4. Before randomization, did the patients have a preference about talking to a social
worker or peer navigator? What were the expectations about the intervention
before it took place, and were there expectations met or altered after the
intervention?

5. Had the patient, outside of the ED, talked to a social worker, peer navigator, or
other resource about their opioid use? If yes, how did the experience in the ED
patients compare to prior talks/counseling on their opioid use?

6. Did the patient engage with the peer navigator outside of the ED? If yes, why? If
no, why? For patients assigned to the social work intervention, would it have
been helpful to transition them into community treatment to have continued
contact with the social worker after being discharged from the ED?

7. For all patients, at the time of being recruited into the Navigator study were they
currently receiving any active treatment for their opioid use? If yes, what was it
and how did this influence their decision to take part or not in the Navigator
study?

8. For all patients, prior to being approached to take part in the study had any non-
research ED staff (physicians, nurse practitioners, nurses, EMT) talk to them
about their opioid use and suggest that they seek treatment? If yes, who was it
and what were their responses to this suggestion?

9. For patients in the control arm, why did they refuse to talk to a peer navigator or
social worker?

10.What are patients’ expectations and tolerance for treatment for their opioid use
as part of their ED visit (e.g. MAT) and after discharge (e.g. community
treatment)?

11.1f the patient was being treated for an OD, were they offered naloxone, how was
that experienced by the patient ,and what was the patient’s decision making
process in accepting or not accepting naloxone?

12.What influenced the patient’s decision to engage, or not, in treatment for their
opioid use?
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13. For patients treated for an unintentional opioid overdose, if they were offered
naloxone, did they accept or refuse, and what influenced that decision

14.For all patients, what was their overall ED treatment experience (for the patient’s
presenting complaint) and how did this influence them in their decision to take
part in the study, and to agree or not to talk to a peer navigator or social worker?

15.Did the patient perceive stigma at any point during their ED visit or as part of the
Navigator study?

Screening and recruitment. The protocol will apply the same recruitment methodology
as the Navigator study and patients will be approached after they have completed their
assigned Navigator treatment arm, or after assessments for the control group. Navigator
participants will be eligible for participation in the interviews if they have completed the
baseline assessment and have been assigned to one of the intervention arms, and
received the intervention in the ED, or control arms of the study, have a working
telephone number or are prepared to return to a LifeSpan affiliated facility or public
community space to participate in the patient interview protocol. We will use a selective
sampling approach, where the RA will approach patients eligible to participate in the
interviews from the recruitment schema below. At the time of consent in the ED into the
navigator study the patient will be asked to consent to possibly be contacted to take
part in the qualitive interview components of the study. Within 2-10 days after the ED
visit, which will be sufficiently recent to remember the ED visit, and, for the peer
navigator group, sufficient time will have passed to ensure that there has been at least
one contact with the per navigator.

The RA will call a selected participant and ask if they w oud like to participate in the
semi-structured interview will be conducted by phone or in-person and will be
audiotaped for transcription and later analysis. Verbal consent will be obtained from the
participant. The RA will give the option of completing the interview by phone or in
person at a Lifespan facility or a public community space that has been agreed upon by
RA(s) and participant. If the participant agrees to a telephone interview the RA will
remind the participant that the interview will be audio-recorded, switch on the audio
recorder and proceed with the verbal consent statement (see Procedures below).
Alternatively an appointment for the in-person interview will be scheduled and the same
verbal consent procedure will be conducted..

Sample size for semi-structured interviews. Based on literature on usability data
exploring consumer feedback on new designs, interviews with up to five participants
from each group of users is sufficient to provide detailed insight into positive and
negative experiences before saturation of feedback is reached. Below is the schema
for recruitment from the relevant patient constituents who will be interviewed (n= 30 in
total). The current proportion of 25% female recruitment will be reflected in the sample
interviewed. The RA will continue recruiting participants until all required subgroup cell
numbers have been obtained.

Navigator participants

N =30
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Eligible by OD

n=15
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Social
worker

n=5

Peer
navigator

n=>5

Eligible by not OD

n=15

Social P.eer
worker navigator
n=5 n=>5

We anticipate hearing distinctly different reports of the overall ED treatment experience
and reflections on the Navigator research and treatment experience in the three groups,

regardless of eligibility criteria. We anticipate that the interviews will take between 45
minutes to an hour to complete, and to reflect this additional request on Navigator

participants’ time we will offer participants a $50 gift card for participation. Participants

will be offered transportation to bring them to the interview if they chose the in-person
option. The participant data will be confidential and will not be linked with any other

research data they provide as part of the main Navigator research study.

Procedure. At the start of the telephone or in-person interview the person will be
reminded that the interview will be audio recorded and asked to consent to this- this

consent will be repeated when the audio-recorder is activated. The following preamble

will be recited to the participant:

[TURN ON TAPE RECORDER; READ]:

PREAMBLE/CONSENT [READ ALOUD, CONSENT MUST BE DOCUMENTED BY
RESEARCH ASSISTANT]: Hi, my name is [interviewer name] and I/m a member of the

Navigator research team that will be conducting this interview with you today. We want to ask
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you about your experiences of taking part in the Navigator study when you were treated in the
emergency department at (RIH/TMH) on ------- (date when participant was recruited). We would
also like to ask you about your overall experience when you were treated in the emergency
department at the time of your recruitment into this study.

We will audio recorded this interview and have what you said transcribed just as you said it but
without any information that could identify you or others to protect your confidentiality. This
audio recording will be securely stored for data analysis purposes only and destroyed as soon
as is possible after the analysis is complete. At any time, you can refuse to answer any question
or chose to end the interview. Do you agree to be interviewed by me today?”

Completing this interview will probably take 45 minutes to an hour of your time. There are a
number of questions we would like you to answer y. There are no right or wrong answers, this
is about your experiences.

There are no questions that should cause you any discomfort. Your taking part in this research
interview is completely voluntary. You are free to choose not to complete or take part in this
interview.

Your completion of this interview may not benefit you personally. We are hoping these
completed interviews will provide information to help us to understand how the Navigator study
could be improved to help others

The interviews from this study will be kept confidential. None of the information you provide will
have your name or any number on it that will identify your personally.

If you have any questions about this interview or the research study itself, please feel free to ask
the research assistant providing you with this information. Or you can call us at 444-4444.

If you have any questions about your rights as a research subject please feel free to call our
Research Protections Office Director, Janice Muratori, at 444-6246.

After the participant has agreed to continue with the interview the researcher will
implement the semi-structured interview guide (see Appendices 2 and 3). When the
interview is completed the participant will then be compensated and thanked for their
involvement; study staff will upload the audio file for transcription, and complete the staff
field notes and debriefing questions of the post-interview debriefing form (see Appendix
4) as to capture their perceptions of the overall interview.

Appendix 2: Interview Guide for Navigator Study: Patient Assigned to Social Work
or Peer Navigator Intervention

[TURN ON TAPE RECORDER; READ]:
PREAMBLE/CONSENT [READ ALOUD, CONSENT MUST BE DOCUMENTED BY
RESEARCH ASSISTANT]: Hi, my name is [interviewer name] and I/m a member of
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the Navigator research team that will be conducting this interview with you today. We
want to ask you about your experiences of taking part in the Navigator study when you
were treated in the emergency department at (RIH/TMH) on ------- (date when patrticipant
was recruited). We would also like to ask you about your overall experience when you
were treated in the emergency department at the time of your recruitment into this
study.

We will audio recorded this interview and have what you said transcribed just as you
said it but without any information that could identify you or others to protect your
confidentiality. This audio recording will be securely stored for data analysis purposes
only and destroyed as soon as is possible after the analysis is complete. At any time,
you can refuse to answer any question or chose to end the interview. Do you agree to
be interviewed by me today?”

Completing this interview will probably take 45 minutes to an hour of your time. There
are a number of questions we would like you to answer verbally. There are no right or
wrong answers, this is about your experiences.

There are no questions that should cause you any discomfort. Your taking part in this
research interview is completely voluntary. You are free to choose not to complete or
take part in this interview.

Your completion of this interview may not benefit you personally. We are hoping these
completed interviews will provide information to help us to understand how the
Navigator study could be improved to help others

The interviews from this study will be kept confidential. None of the information you
provide will have your name or any number on it that will identify your personally.

If you have any questions about this interview or the research study itself, please feel
free to ask the research assistant providing you with this information. Or you can call us
at 444-4444.

If you have any questions about your rights as a research subject please feel free to call
our Research Protections Office Director, Janice Muratori, at 444-6246.

No one outside of this study will have access to these recordings and they will be
destroyed after our final report is written. Just to confirm, is it OK that we record
this? Do you consent to participate and agree to proceed? Yes No
(document)

Do you have any questions before we begin?

OK, this is [interviewer name] conducting an interview with [name/ID] on [date] at
about [time].

| SECTION 1: INTRODUCTION

1. INTRO: To get started, can you tell me why you wanted to participate in this
interview today?
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2. Terms intro: Those are all good reasons. Now, just so we are on the same page for
our discussion today, when | use the terms OPIOID I'll be talking about drugs/
prescription medications like Percocet, oxycodone, heroin, or fentanyl, that can
cause an overdose or that people can become dependent on. And when | say
NALOXONE or its other name, NARCAN, I'll be talking about the medication that
can reverse opioid overdose.

3. Research assistant: When you were in the emergency department at (RIH/TMH)
on (date) you were recruited into the Navigator study. The person who asked you to
be part of the study is the research assistant and I'll be mentioning that person as
part of this conversation.

4. Treatment arm: After you answered questions you were randomized to either see a
social worker or a peer navigator, you might call this person the Anchor recovery
coach or counselor. Who did you see? (confirm randomization). I'm going to be
referring to the social worker or the Anchor person/peer navigator as part of our
conversation.

Any questions so far?

SECTION 2: Navigator study participation experience

Please go through what you did with the research assistant in taking part in
the Navigator

study when you were in the ED, before you talked to the social worker/peer
navigator.

Probes: What were some things that you were being asked to do that weren’t
clear to you?

What are your thoughts about the survey questions you answered? What
do you think the survey questions were getting at?
Why do you think you’re being asked to keep in contact with the study
and answer more survey questions?
What do you get out of being part of this study?
After hearing about the study, did you feel pressured to participate?

Probes (General) : Tell me more about that.
How did you feel about that?
What do you mean when you say [xxx]?

SECTION 3a: Treatment arm experience- social work

After you were randomized you were told that a social worker would be talking
to you about your opioid use. What was that like to talk to the social worker
about your opioid use?

You only talked to the social worker that night, what were your thoughts about
talking to the social worker again or anyone else afterwards about using
opioids?
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What, if anything, did you take away from the talk you had with the social
worker?

Probes: What were you thinking and feeling when you were told that you would
be speaking to a social worker about your opioid use?

Have you ever talked to a social worker or anyone else about your opioid use or
about anything else?

What was different about talking to that social worker that to anyone else you've
talked to about your opioid use?

What do you think you got out of that talk compared to the social worker??

When you think back, what do you wish you had to talked to the social worker
about but held back from?

Tell me about anything that changed for you about your opioid use after you
talked to the social worker?

Describe anything that was being suggested to you about changing your opioid
use you were uncomfortable with?

What’s your thoughts on patients being offered counseling in the ED about their
opioid use?

Are you familiar with Peer Navigators? If so, what have you heard? If you had the
choice, would you have preferred to speak with a Peer Navigator?

Probes (General) : Tell me more about that.
How did you feel about that?
What do you mean when you say [xxx]?

SECTION 3b: Treatment arm experience- peer navigator

After you were randomized you were told that a peer navigator (or term
participant uses) would be talking to you about your opioid use. What was that
like to talk to the peer navigator (or term that participant uses) about your
opioid use?

What, if anything, did you take away from the talk you had with the peer
navigator?

Peer navigators usually stay in contact after a person has left the ED, what’s
been your contact with the peer navigator?

Probes: What were you thinking and feeling when you were told that you would
be speaking to a peer navigator about your opioid use?

Have you ever talked to a peer navigator or anyone else about your opioid use or
about anything else?

Have you continued to keep contact with the peer navigator?

What was different about talking to that peer navigator that to anyone else you’ve
talked to about your opioid use?



820 What do you think you got out of that talk compared to talking to the peer
821 navigator?

822 When you think back, what do you wish you had to talked to the peer navigator
823 about but held back from?

824 Tell me about anything that changed for you about your opioid use after you
825 talked to the peer navigator?

826 Describe anything that was being suggested to you about changing your opioid
827 use you were uncomfortable with?

828 What’s your thoughts on patients being offered counseling in the ED about their
829 opioid use?

830 Ig given the choice, would have preferred to speak to a social worker over the
831 peer navigator?

832

833 Probes (General) : Tell me more about that.

834 How did you feel about that?

835 What do you mean when you say [xxx]?

836 | SECTION 4: Opioid use treatment in the ED and community

837

838 During your time in the ED tell me about your experiences with the doctors,

839 nurses or EMTs around your opioid use.

840

841 Did you discusstreatment or help you could get in the ED or in the community for
842  your opioid use?

843

844  Have you ever been in treatment for your opioid use? What kind? How do you

845 view your treatment experience(s)?

846

847 Probes: Describe the discussion you had with (probe who this was).

848 How did you feel about that discussion?

849  Describe anything that was being suggested to you about changing your opioid use you
850  were uncomfortable with?

851  What treatment options were offered, in the ED (MAT?), or elsewhere?

852

853  Have you ever been on medication for addiction treatment (methadone, buprenorphine
854  (Suboxone), naltrexone?)

855

856

857 Probes (General): Tell me more about that.

858 How did you feel about that?

859 What do you mean when you say [xxx]?
860

861 | SECTION 5: Naloxone in the ED

862

863 | talked about naloxone when we started our conversation.
864 When you were in the ED, were you offered naloxone to take home with you ?
865 What were your thoughts about being offered naloxone?



866
867
868
869
870
871
872
873
874
875
876
877
878
879
880
881
882
883
884
885
886
887
888
889
890
891
892
893
894
895
896
897
898
899
900
901
902
903
904
905
906
907
908
909
910
911

Probes: Before the ED visit had you gotten naloxone before?

(If naloxone offered and given ). Tell me why you decided to take naloxone home with
you?

(If naloxone not offered). What are your thoughts about not being offered naloxone to
take home?

(If naloxone offered and refused ). Tell me about your decision not to take naloxone
home with you.

Did you have a family member or friend with you?

Did you believe that there would be a cost associated with accepting the naloxone?

Do you carry naloxone?
Probes (General) : Tell me more about that.

How did you feel about that?
What do you mean when you say [xxx]?

SECTION 6: Overall ED and treatment experience

Apart from the Navigator study how would you describe your overall ED
experience ?
How did that experience influence whether you accepted services in the ED?How
did that experience influence your decision to take part in the Navigator study?
Probes:
Where were you seen in the emergency department?
What would have helped you when you were in the emergency department?
Were you worried about anything?
What do you think would benefit people in the emergency department who have
had an overdose? What do you think will help people?
What do you think should be priorities when people are treated after an opioid
overdose?
Describe anything that you were emotionally uncomfortable with?

Probes (General) : Tell me more about that.
How did you feel about that?
What do you mean when you say [xxx]?

SECTION 7: Stigma

Many individuals feel stigmatized by others when they find out they use drugs.
Tell me about your experiences around stigma when people know you use drugs.
What do people do or say that makes you feel stigmatized?

Did you experience any stigma while you were in the emergency department?
Probes:

How do you think your experience of stigma in the emergency department impacted the
medical care you received?



912  How did your experience of stigma impact services provided to you for your opioid use?
913  How did this impact whether you wanted to accept services offered?

914  What do you think could have improved your experience?

915

916 During the navigator study what experiences did you have of being stigmatized?

917 What could the ED or Navigator study do differently to make patients feel less

918  stigmatized?

919 Probes (General) : Tell me more about that.

920 How did you feel about that?

921 What do you mean when you say [xxx]?
922

923

924 CONCLUDING QUESTION: Is there anything else related to your feelings about the
925 emergency department services or the study that you would like to talk about today?
926

927 Thank you for participating in this interview your answers will help us with our
928  study.

929

930

931

932

933

934

935

936

937

938

939

940

941

942

943

944

945

946

947

948

949  Appendix 3: Interview Guide for Navigator Study: Patient Assighed to Patient
950 Assigned to Control Group

951

952 | [TURN ON TAPE RECORDER; READ]:

953 PREAMBLE/CONSENT [READ ALOUD, CONSENT MUST BE DOCUMENTED BY

954 | RESEARCH ASSISTANT]: Hi, my name is [interviewer name] and I/m a member of the

955 | Navigator research team that will be conducting this interview with you today. We want to ask
956 | you about your experiences of taking part in the Navigator study when you were treated in the
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emergency department at (RIH/TMH) on ------- (date when participant was recruited). We would
also like to ask you about your overall experience when you were treated in the emergency
department at the time of your recruitment into this study.

We will audio recorded this interview and have what you said transcribed just as you said it but
without any information that could identify you or others to protect your confidentiality. This
audio recording will be securely stored for data analysis purposes only and destroyed as soon
as is possible after the analysis is complete. At any time, you can refuse to answer any question
or chose to end the interview. Do you agree to be interviewed by me today?”

Completing this interview will probably take 45 minutes to an hour of your. There are a number
of questions we would like you to answer verbally. There are no right or wrong answers, this is
about your experiences.

There are no questions that should cause you any discomfort. Your taking part in this research
interview is completely voluntary. You are free to choose not to complete or take part in this
interview.

Your completion of this interview may not benefit you personally. We are hoping these
completed interviews will provide information to help us to understand how the Navigator study
could be improved to help others

The interviews from this study will be kept confidential. None of the information you provide will
have your name or any number on it that will identify your personally.

If you have any questions about this interview or the research study itself, please feel free to ask
the research assistant providing you with this information. Or you can call us at 444-4444,

If you have any questions about your rights as a research subject please feel free to call our
Research Protections Office Director, Janice Muratori, at 444-6246.

No one outside of this study will have access to these recordings and they will be destroyed
after our final report is written. Just to confirm, is it OK that we record this? Do you
consent to participate and agree to proceed? Yes No (document)

Do you have any questions before we begin?

OK, this is [interviewer name] conducting an interview with [name/ID] on [date] at about
[time].

‘ SECTION 1: INTRODUCTION

5. INTRO: To get started, can you tell me why you wanted to participate in this interview
today?

6. Terms intro: Those are all good reasons. Now, just so we are on the same page for our
discussion today, when | use the terms OPIOID I'll be talking about drugs/prescription
medications like Percocet, oxycodone, heroin, or fentanyl, that can cause an overdose or
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that people can become dependent on. And when | say NALOXONE or its other name,
NARCAN, I'll be talking about the medication that can reverse opioid overdose.

7. Research assistant: When you were in the emergency department at (RIH/TMH) on (date)
you were recruited into the Navigator study. The person who asked you to be part of the
study is the research assistant and I'll be mentioning that person as part of this
conversation.

8. Control arm: After you answered questions, you decided not to see either a social worker
or a peer navigator, you might also call this person the Anchor recovery coach or counselor.
| just want to confirm that when you took part in this study in the ED you did not talk to either
a social worker or a peer navigator (confirm control arm). I'm going to be referring to the
social worker or the Anchor person/peer navigator as part of our conversation.

Any questions so far?

SECTION 2: Navigator study participation experience

Please go through what you did with the research assistant in taking part in the
Navigator
study when you were in the ED.

Probes: What were some things that you were being asked to do that weren’t clear to

you?
What are your thoughts about the survey questions you answered? What do
you think the survey questions were getting at?
Why do you think you’re being asked to keep in contact with the study and
answer more survey questions?
What do you get out of being part of this study?
After hearing about the study, did you feel pressured to participate?

Probes (General): Tell me more about that.
How did you feel about that?
What do you mean when you say [xxx]?

SECTION 3: Decision not to take up Navigator treatment offer

Can you tell me about your decision not to talk to social worker or arecovery coach
in the ED?

Who else might you have talked to about your opioid use during that ED visit?

Probes: How were you feeling when you were seen in the emergency department?

Were you uncomfortable? In pain? In opioid withdrawal?

What were you thinking and feeling when you were told that you could speak to a social
worker or peer navigator about your opioid use?

Have you ever talked to a social worker, recovery coach, or anyone else about your
opioid use?

Why did you not want to talk to the social worker or the recovery coach?

Did prior experiences from family and/or friends with receiving either of these services
influence your decision?



1044 Did you believe that talking to either a social worker or recovery coach would lengthen

1045 your hospital stay and possibly lead to a hospital admission?

1046 When you think back now on the decision you made, what do think?

1047 Since that ED visit, have you talked to anyone about your opioid use?

1048 What are your thoughts on patients being offered counseling in the ED about their opioid
1049 use?

1050 What do you think ED counseling around opioid use and opioid overdose should be like?
1051

1052 Probes (General): Tell me more about that.

1053 How did you feel about that?

1054 What do you mean when you say [xxx]?

1055

1056 \ SECTION 4: Opioid use treatment in the ED and community

1057

1058  During your time in the ED tell me about your experiences with the doctors, nurses or
1059 EMTs around your opioid use.

1060

1061 Did you discuss treatment or help you could get in the ED or in the community for your
1062  opioid use?

1063

1064  Have you ever been in treatment for your opioid use? What kind? How do you view your
1065 treatment experience(s)?

1066

1067  Probes: Describe the discussion you had with (probe who this was).

1068  How did you feel about that discussion?

1069  Describe anything that was being suggested to you about changing your opioid use you were
1070  uncomfortable with?

1071  What treatment options were offered, in the ED (MAT?), or elsewhere?

1072  Have you ever been on medication for addiction treatment (methadone, buprenorphine

1073  (Suboxone), naltrexone?)

1074

1075 Probes (General): Tell me more about that.

1076 How did you feel about that?

1077 What do you mean when you say [xxx]?
1078

1079 | SECTION 5: Naloxone in the ED

1080

1081 | talked about naloxone when we started our conversation.
1082

1083  When you were in the ED, were you offered naloxone to take home with you?

1084

1085  What were your thoughts about being offered naloxone?

1086

1087

1088  Probes: Before the ED visit had you gotten naloxone before?

1089  (If naloxone offered and given). Tell me why you decided to take naloxone home with you?
1090 (If naloxone not offered). What are your thoughts about not being offered naloxone to take
1091 home?

1092  (If naloxone offered and refused). Tell me about your decision not to take naloxone home with
1093  you.



1094  Did you have a family member or friend with you?

1095 Did you believe that there would be a cost associated with accepting the naloxone?
1096

1097 Do you carry naloxone?

1098

1099 Probes (General): Tell me more about that.

1100 How did you feel about that?

1101 What do you mean when you say [xxx]?
1102

1103 | SECTION 6: Overall ED and treatment experience
1104

1105  Apart from the Navigator study, how would you describe your overall ED experience?
1106  How did that experience influence whether you accepted services in the ED?

1107 How did that experience influence your decision to take part in the Navigator study?

1108 Probes:

1109 Where were you seen in the emergency department?

1110 What would have helped you when you were in the emergency department?
1111 Were you worried about anything?

1112 What do you think would benefit people in the emergency department who have had an
1113 overdose? What do you think will help people?

1114 What do you think should be priorities when people are treated after an opioid
1115 overdose?

1116 Describe anything that you were emotionally uncomfortable with?

1117

1118 Probes (General): Tell me more about that.

1119 How did you feel about that?

1120 What do you mean when you say [xxx]?

1121

1122 | SECTION 7: Stigma

1123

1124  Many individuals feel stigmatized by others when they find out they use drugs. Tell me
1125 about your experiences around stigma when people know you use drugs.

1126 What do people do or say that makes you feel stigmatized?
1127 Did you experience any stigma while you were in the emergency department?

1128  Probes: How do you think your experience of stigma in the emergency department impacted
1129 the medical care you received?

1130 How did your experience of stigma impact services provided to you for your opioid use?

1131  How did this impact whether you wanted to accept services offered?

1132  What do you think could have improved your experience?

1133  During the Navigator study what experiences did you have of being stigmatized?

1134  What could the ED or Navigator study do differently to make patients feel less stigmatized?
1135
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Probes (General): Tell me more about that.
How did you feel about that?
What do you mean when you say [xxx]?

CONCLUDING QUESTION: Is there anything else related to your feelings about the emergency
department services or the study that you would like to talk about today?

Thank you for participating in this interview your answers will help us with our study and
improve emergency department care.

Appendix 4: Qualitative Interview Debriefing Form

To be completed by research staff conducting the patient interview.

Interviewer Name:
Date:
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Time:
Location:

Participant ID:

General impressions of the overall interview: (Include environmental factors such as
noise, distractions; notes on if you covered the full guide, any challenges with the guide
or process that can be improved upon, etc.)

Key Take-aways: What was especially interesting about this interview? What surprised
you and what did you learn?

Unanswered gquestions: What did the interview leave you curious to know more about?

Appendix 5: Qualitative Interview Audio Recordings Protocol

Uploading Audio:
1) Visiting site of transcription service.

2) Complete the form
a. Company Name: Rhode Island Hospital
b. Your email <<lifespan email>>
c. Project name: <<study name>>
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3)

4)

5)

d. Instructions: <<instructions or tips for transcription. Indicate if the
transcriptionist should use generic placeholders. It is suggested to list
commonly referenced phrases, locations, or slang which may be difficult
for the transcriptionist to capture. Examples could include: Subes/
Suboxone; boot (i.e. to inject drugs intravenously). You may also list a
priority order if uploading multiple files, or indicate that you would like
expedited transcription services (for an additional fee)>>

Select files using the file uploader on the right hand side of the screen. Drag and
drop, or select files and folders. Click the orange “Start Upload” button at the
bottom right.

There is a progress bar and an ETA to help you gauge the progress of your
upload. Wait for confirmation that the files have uploaded. The message will read
“# files have successfully finished uploading. The recipient will now be notified of
your files arriving.” Once this message is received, the upload is complete.

Point person forwards the upload notification to the point of contact on the upload
form. If you do not receive this confirmation from the point person, please contact
transcription service to confirm the package was received.

Note: the file upload is a secured network, but transcripts are returned by regular
email. Please indicate in the instructions whether the transcriptionist should us a
generic placeholder for names which appear in the audio file.

Receiving Transcriptions:

1)

2)

3)

4)

You will receive an email with the transcripts. Save them as password protected
documents in the appropriate shared drive.

Review the transcripts against the audio file for accuracy. Use track changes.

Review every transcript for anonymity (as appropriate for the project). Replace
names and specific locations which may be identifying with placeholders like
“‘“NAME” or “CITY IN Rhode Island.”

Format the document appropriately. Confirm that there is continuous line
numbers and page numbers in the document. Add the participant number or
focus group name to the header. If track changes were used to make edits to
transcript content, save a clean copy. Name the files like: name of project
transcript_participant ID.

Commonly used words for Dr. Francesca Beaudoin’s Studies:
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1302
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You may use items on this list to help complete the Instructions section of the
upload form. Providing the transcriptionist context and jargon or location specific
language will help ensure a more accurate transcription.

“Dear transcriptionist, please note that these interview are with people who use drugs,
so there may be some jargon related to drug use or local resources. There is a list for
your reference below:”

e ED/ER: Emergency Department/Emergency Room
e OD: overdose

RA: Research Assistant

Opioid(s): class of medications

Percocet, Percs: a type of medication
Oxycodone, Oxys: a type of medication
Subes/ Suboxone: a type of medication
Benzo/ Benzodiazapine: a type of medication
Naloxone: a type of medication

Narcan: a type of medication

e Peer Navigator/Coach: a type of counselor
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. Study Design

The purpose of this study is to determine the effectiveness of peer navigation versus a
standard behavioral intervention delivered in the emergency department (ED) to overdose
patients and those at risk of recurrent opioid overdose. A total of 650 ED patients will be
recruited from two emergency departments in a single health care system in Providence, Rhode
Island into a two-arm randomized trial with 18 months of follow-up post-randomization. Eligible
participants will be randomly assigned (1:1) in the ED to receive a behavioral intervention from
a certified peer recovery support specialist or a licensed clinical social worker (LCSW).
Effectiveness will be measured objectively through linkage to administrative statewide
databases, with two primary endpoints: (1) engagement in formal addiction treatment (e.g.,
inpatient services, outpatient services, medication-assisted treatment [MAT]) from a licensed
substance abuse treatment provider within 30 days following the index ED visit; and (2),
recurrent ED visit for an opioid overdose within 18-months following the index ED visit.
Exploratory outcomes of interest are: overdose fatality, repeat ED visits related to opioids, and
successful completion of an addiction treatment program and/or long-term retention in MAT.

Il. Research Questions

This study addresses the following research questions:

1. Does peer navigation result in greater early treatment engagement and reduction in
recurrent opioid overdose compared to a standard intervention delivered by a clinical
social worker among persons presenting to the ED for on opioid overdose or are being
treated for a visit related to illicit opioid use?

2. If peer navigation is found to be more effective than standard of care, is there
heterogeneity of treatment effect related to key patient characteristics (e.g., sex, race,
type of opioid used, and history of comorbid chronic pain, depression or posttraumatic
stress disorder)?

I11.Study Sample

A total of 650 patients treated for an opioid overdose or at risk for an opioid overdose
(defined below) will be recruited (n=325 per arm) from two emergency departments in a single
health care system in Providence, Rhode Island and followed prospectively using administrative
datasets. Our primary outcomes will be: (1) engagement in treatment within 30-days after the ED
visit, and (2) recurrent ED visit for opioid overdose over the 18-month follow-up period.

We will recruit adult ED patients who are: (1) being treated for an opioid overdose, or (2)
have had an opioid overdose in the past 12 months (identified by self-report during screening or
in review of the EMR); or (3) are presenting with a visit related to illicit injection opioid use
(e.g., cutaneous injection-related infection, opioid withdrawal, endocarditis). We are specifically
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targeting patients with a current or recent opioid overdose and those who inject opioids illicitly,
as they are at highest risk for opioid overdose and death.

All participants will be recruited from two EDs—Level 1 and Level 2 trauma centers—
located in the state’s capital of Providence. Together, these two EDs receive over 175,000 adult
visits each year. Between 2017 and 2018, the two EDs reported a total of 1,446 visits for
suspected opioid overdoses, representing 45% of all ED visits for suspected opioid overdoses
reported to the Rhode Island Department of Health (n = 3,239).

A consecutive sample of ED patients will be assessed for eligibility by one of eleven full-
time research assistants employed in the two EDs who can recruit participants 24 hours per day,
seven days a week. Potential participants will be identified by the research assistants by
screening electronic medical records (EMR) or by referrals from treating providers in the ED.
Patients who meet the initial eligibility screen will undergo a further in-person assessment by a
study RA.

Participants will be eligible if they are: (1) English-speaking, (2) 18 years of age or older, and
(3) are being treated for an opioid overdose or identified as having had an opioid overdose in the
past 12 months or are being treated for a visit related to illicit opioid use (e.g., abscess, opioid
withdrawal), (4) and are able to provide informed consent. Participants are ineligible if they are
critically ill or injured, are previously enrolled in the trial, in police custody or incarcerated,
pregnant, or live outside Rhode Island (patients must live in state to link to administrative
databases). Patients who are critically ill will be eligible once cleared by their physician.

After screening, if the patient is eligible and willing to participate, then full written informed
consent will be obtained. After obtaining consent, participants will be randomly assigned 1:1
within each study site to receive either a behavioral intervention delivered by a certified peer
recovery support specialist or by an LCSW. Allocations will be randomly assigned using the
REDCap randomization feature. The randomization schedule will be maintained by a data
manager not involved with participant recruitment or the final study analyses. We anticipate the
intervention will begin within 30 minutes of randomization.

Participants and providers cannot be blinded to their intervention assignment, however
investigators and analysts performing the study analyses will be blinded to arm allocation.

Throughout the study, participants will remain assigned to the treatment arm to which they
were assigned for the purposes of intention-to-treat (ITT) analyses. Following randomization, we
will take additional steps to minimize crossover in order to maximize internal validity, and also
mimic what would happen if emergency departments only had clinical social workers or only
had peer navigators, respectively. Practically speaking, this means that if a participant who is
randomized to receive an intervention has a repeat ED visit in which a social worker or a peer
navigator would be called, they will be assigned to receive the same intervention on the repeat
visit. This is ethically sound as it is consistent with current standard of care. This is feasible for
several reasons. First, our electronic medical record (EMR) system allows us to create “flags” for
participants enrolled in research studies. This would generate an on-screen notification to the
treating providers and also alert the study team via a text notification. Second, our research
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assistants are available 24 hours a day, seven days a week to actively assess for repeat visits
among study participants during the course of regular patient screening, and will intervene if
necessary to ensure a participant receives the same intervention as that which they were assigned
at randomization, Third, our hospital system cares for almost 75% of the overdoses in the state,
meaning that these notifications will have a broad catchment area. Moreover, a review of data
from the state and hospital systems shows that patients tend to return to the same ED when they
have a repeat visit. Finally, since the primary outcome of repeat ED visit for overdose requires an
ED visit, the outcome will occur before a subsequent intervention (and potential cross-
contamination) in most cases. Currently it is only standard of care for patients to receive a
behavioral intervention after an overdose, but not necessarily other opioid-related visits. We will
measure any protocol deviations through our robust data sources and hospital-based tracking
systems (see below).

1V.Data Sources

This RCT will have two primary endpoints: (1) engagement in a formal addiction treatment
program from a licensed substance abuse treatment provider within 30 days following the index
ED visit; and (2), recurrent ED visit for an opioid overdose within 18 months from the index ED
visit. We will obtain objective assessments of these outcomes through the use of statewide
administrative database as outlined below:

30-day treatment engagement (primary endpoint 1): The first primary outcome, engagement
in addiction treatment, will be defined as the proportion who are admitted to a formal addiction
treatment program within thirty days following the initial ED visit. This outcome was chosen
because a key short-term goal of the ED behavioral intervention is to promote early treatment
engagement. This outcome will be assessed using Rhode Island Department of Behavioral
Health, Developmental Disabilities, and Hospitals (BHDDH) and Prescription Drug Monitoring
Program (PDMP) records. The BHDDH database contains information on all admissions to
publicly funded substance abuse treatment programs in the state. We will define treatment
engagement as admission to any of the program types licensed by BHDDH, including inpatient
detoxification, day treatment programs, residential treatment, intensive outpatient services, and
opioid treatment programs (i.e., methadone). Second, we will query the participant’s Rl PDMP
records in order to identify enrollment in office-based buprenorphine therapy. The Rl PDMP
manages a database that contains information on all prescriptions for schedule 11-1V substances
filled in the state. The database is updated daily; all pharmacies are required to report
prescriptions within 48-hours of the fill date. The database includes information on the patient
(e.g., name, sex, birth date, address including zip code), the prescription filled (e.g., quantity,
days supply, national drug code number), and prescriber/pharmacy data. Pharmacies are required
by law to report prescriptions to the PDMP regardless of payment type. All records will be
linked deterministically to participant data using identifiable information (e.g., name, social
security number) within the Stronghold computing environment, a HIPAA-compliant server
maintained by Dr. Marshall’s team at Brown University. Our research team has experience
extracting and analyzing PMDP and BHDDH data for statewide surveillance purposes.
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Recurrent ED visits for overdose (primary endpoint 2): The second primary outcome,
recurrent ED visit for overdose, will be defined as the proportion of participants who are treated
in any Rhode Island ED for an opioid overdose at any time during the 18-month follow-up
period following the initial ED visit. Recurrent ED visits for opioid overdose were chosen as the
second primary outcome as a long-term goal of the ED behavioral interventions is to reduce fatal
and non-fatal overdose. Two data sources will be used to assess this outcome. First, we will
access the electronic medical records (EMRs) of the 12 EDs in Rhode Island through the Rhode
Island Quality Institute Statewide Health Information Exchange. This data source will be made
accessible through Brown’s Advance- CTR Unified Research Data Sharing Access (URSA)
infrastructure. This unified data system provides access to EMR data from all major health
systems in Rhode Island. Thus, we will capture repeat visits for an opioid overdose that occur in
all 12 EDs in Rhode Island. We will define an ED visit for an opioid overdose based on CDC
guidelines for all opioid poisonings (which includes illicit opioids) and utilizes International
Classification of Disease (ICD) coding. Second, we will query the RI Department of Health
(RIDOH) Opioid 48-Hour Overdose Surveillance System. The RIDOH mandates all suspected
opioid overdose cases presenting to an RI hospital be reported to the department within 48 hours.
This data source will capture recurrent overdoses not identified by ICD codes in the unified
EMR data system, and also contains additional fields of interest (e.g., pre-existing risk factors for
overdose).

Finally, we will determine mortality outcomes by requesting data from the National Death
Index (NDI), which is a centralized database of death record information on file in state vital
statistics offices. We will use the NDI data in conjunction with the Rhode Island Department of
Health medical examiner data to determine whether or not a participant in the study has died
during follow-up, and if so, the cause of death (including overdose).

V. Methods

For the two primary outcomes (engagement in formal SUD treatment within 30 days of the
initial ED visit and occurrence of a subsequent ED visit for opioid overdose within 18 months of
the initial ED visit), we will use separate logistic regression models with indicators for treatment
allocation and study site, as well as term representing the interaction of treatment allocation with
study site. Second, we will conduct subgroup analyses to understand potential heterogeneity of
treatment effects by age and gender.

For all analyses, routine procedures will first be conducted to ensure data accuracy/adequacy.
We will use an intention-to-treat (ITT) approach in all analyses to address potential problems
inherent in following only intervention completers; a sensitivity analysis (“per protocol”) will be
conducted among only those that complete the ED intervention. Given use of administrative data
sources we anticipate minimal missingness in our final dataset. However, missing outcome and
covariate data will be handled using case-wise deletion. Additionally, we will perform a
sensitivity analysis to determine the potential impact of missing data on treatment effect. This
sensitivity analysis will use multiple imputation performed using chained equations that specify
the conditional models for all of the variables with missing values.
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Effectiveness, 30-day engagement in treatment (primary endpoint 1): We will compare the
effectiveness of the peer navigation versus social work intervention on increasing engagement in
formal addiction treatment within 30 days of the initial ED visit. As the primary analysis, we will
compare the proportion who are admitted to a licensed addiction treatment program (using chi-
square analysis) between the two groups. In the next stage of our primary analysis, logistic
regression models will be used to determine the independent effect of the intervention arm on
30-day treatment admission, adjusting for study site and an interaction term between treatment
allocation and study site, as described above.

Effectiveness, recurrent ED visit for an opioid overdose (primary endpoint 2): We will
compare the effectiveness of the peer navigation versus the social work intervention on
preventing subsequent ED visits for opioid overdose. As the primary analysis, we will compare
the overall proportion of patients experiencing a subsequent opioid overdose over the 18-month
follow-up period between the intervention groups (using chi- square analysis). In the next stage
of our primary analysis, logistic regression models will be used to determine the independent
effect of the intervention arm on recurrent ED visits for opioid overdoses, adjusting for study
site, as described for primary endpoint 1.

In a sensitivity analysis, we will assess imbalance in key prognostic factors for the study
outcomes (e.g., lifetime history of overdose, lifetime treatment engagement, age, sex, race, and
housing status) between the two study arms. If imbalance is observed, we will include these
covariates in the logistic regression models to determine the robustness of the primary analysis
results.

In exploratory analyses, we will also examine a number of other outcomes, including:
overdose rates, overdose death, and successful completion of or retention in addiction treatment.
Successful completion of and/or retention in addiction treatment will be defined based on
discharge data collected in BHOLD and prescription refill data in the PDMP (e.g., on MAT for
>6 months). We will examine the time to ED visit for an opioid overdose using a Kaplan-Meier
analysis. Patients will be censored at the end of the 18-month follow-up period, considered the
last point of contact. We will use Breslow’s method to test if the time to subsequent opioid
overdose rates differs between the groups. Next, Cox proportional hazards modeling will be used
to estimate hazard ratios (HRs) and corresponding 95% confidence intervals (CIs) for occurrence
of repeat overdose between groups. HRs will be adjusted for clinical and demographic
characteristics believed to predict the outcome of opioid overdose in order to adjust for possible
residual confounding and treatment-factor interactions. Finally, since participants may
experience multiple opioid overdoses during follow-up, we will also conduct recurrent-event
survival analyses. These models extend the Cox model approach and allow for estimation of
hazard ratios pooled across repeated periods at risk. Finally, we will examine if heterogeneity of
intervention effect is modified by age, sex, race, pre-existing chronic pain, past treatment history,
and reason for presentation to the ED. We will perform stratified subgroup analyses to determine
if treatment effects vary between groups of individuals.

Feasibility and Sample Size Calculation. First, we assume that ~2,000 patients will be treated
at the two EDs for an opioid overdose over the 24-month recruitment period; this is based on
data from the RI Opioid Overdose Surveillance System and is a conservative estimate that does
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not include other eligibility criteria (e.g., recent overdose). Next, we assume that 65% (n=1,300)
of these patients will be willing to be screened (prior studies of behavioral interventions for drug
use at the two EDs have had screening rates > 80%) (Merchant, Baird, & Liu, 2015). Third, we
assume that ~50% (n=650) of these patients will be eligible and randomized to an intervention
arm (n=325 per arm). Thus, we estimate that 24 months will be required to recruit 650
participants. Given our use of objective outcome data from administrative datasets, we do not
expect dropout to significantly impact our statistical power, but our power calculations
conservatively reflect a 10% loss to follow-up rate.

For our sample size calculation, we assumed that 7% of participants in the social work arm
will enroll in a formal treatment program within 30 days of ED discharge (based on preliminary
data from the state and RIH). Given this, we have >80% power to detect a two-fold increase (i.e.,
>7 percentage point absolute increase) in the rate of 30-day treatment engagement between the
two arms (Figure 2A); this increase has been deemed a bench-mark by key state stakeholders.
For primary endpoint 2 (recurrent ED visit for an opioid overdose), we assumed that 15% of
patients in the social work arm will have a recurrent ED visit for an opioid overdose within 18-
months of their first visit. This estimate is based on a chart review of 374 patients after program
implementation of the RIH ED behavioral intervention program and in recently published data
by Banta-Green et al.(Banta-Green et al., 2018) The latter study from Washington State found
around a 20% incidence of overdose within 18-months following of an initial ED visit. Our
assumption of a 15% incidence of repeat ED visit for overdose is conservative compared to this
finding, particularly in light of the fact the Rhode Island has nearly twice as many overdose
deaths per capita than Washington State.(Jiang et al., 2018) We will have >80% power to detect
a 50% relative reduction (7.5 percentage point absolute reduction) in the risk of recurrent
overdose within 18 months of their ED visit (Figure 2B), this reduction was felt to be clinically
relevant and commensurate with statewide goals in reducing overdose via various strategies.

We chose to evaluate the outcome date within the first 18 months after the initial ED visit for
two main reasons. First, the risk of recurrent overdose appears to level-off by about 18 months,
meaning that most individuals who will experience another overdose will do so within the first
18 months. Second, given the urgent need to have an evidence-based evaluation of peer-led
behavioral interventions for OUDs, a shorter length of follow-up would allow us to disseminate
our study findings sooner. However, we recognize that there is potential value in having a longer
follow-up period both from an impact standpoint and also in terms of statistical power to detect a
difference between the treatment groups. Therefore, as a contingency plan, we could extend the
length of follow-up by one year (30 months total) based on 18-month outcome analyses. We will
make this decision in conjunction with the LJA Foundation.

V1. Correspondence with Ethical Standards for Research

The research protocol has be reviewed and approved by the Lifespan Institutional Review
Boards (IRBs) at Rhode Island Hospital (IRB 1 registration: 00000396, IRB 2 registration:
00004624) and The Miriam Hospital (IRB registration 00000482), with approval number
212418.
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