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ABSTRACT

Opioid overdose is a leading cause of death in the United States, and engaging with patients following overdose to provide 
harm reduction and recovery resources can prove difficult. Quick response models use mobile, multidisciplinary teams 
to establish a time-sensitive connection between individuals who overdosed and harm reduction and recovery resources 
that improve outcomes. These quick response models are consistent with the broader field of mobile-integrated health pro-
grams that are growing in number and acceptability, though the literature base is sparse and programs vary. We describe 
the 5-year reach, effectiveness, adoption, implementation and maintenance (RE-AIM) framework of the Rapid Response 
Emergency Addiction and Crisis Team (RREACT), a fire/emergency medical services-led, multidisciplinary (firefighter/
paramedic, law enforcement officer, social worker) mobile outreach team. RREACT provides harm reduction, linkage/
transportation to care and wrap-around services to individuals following a nonfatal opioid overdose that resulted in an 
emergency response in Columbus, Franklin County, Ohio, United States. Between 2018 and 2022, RREACT made 22,157 
outreach attempts to 11,739 unique patients. RREACT recorded 3,194 direct patient contacts during this time, resulting 
in 1,200 linkages to care: 799 direct transports to opioid use disorder treatment and 401 warm handoffs to community 
treatment agencies. Furthermore, RREACT’s staffing increased from 4 full-time equivalent staff in 2018 to 15.5 in 2022 
and was supported by the surrounding community through 287 community outreach events and the development of an 
alumni program. These preliminary results further support the deployment of multidisciplinary mobile outreach teams 
to increase access to harm reduction and recovery resources following opioid overdose.

Key Words Opioid-related disorders; quick response team; harm reduction; mobile integrated healthcare; multidisci-
plinary care team.

INTRODUCTION

Accidental opioid overdose resulted in over 200,000 emergency 
medical responses in the United States in 2022, a rate that has 
doubled over the past 4 years (Casillas et al., 2022). Approxi-
mately 1 in 12 individuals who survive an accidental opioid 
overdose are expected to die annually, resulting in over 100,000 
preventable deaths each year (Centers for Disease Control and 
Prevention, National Center for Health Statistics, 2021; Florence 
et al., 2021; King et al., 2021; Stoove et al., 2009). The best chance 
at long-term survival for individuals with opioid use disorder 
(OUD) includes a combination of harm-reduction techniques, 
cognitive-behavioural approaches and medication-assisted 
treatment (Hawk et al., 2015; National Institute on Drug Abuse, 
2018; Schuckit, 2016; Sharma et al., 2017). However, contacting 

individuals at places and moments in time when they are 
accepting of these interventions can be difficult and is often 
compounded by personal, financial and logistic barriers to 
treatment (Powell et al., 2019; Wollschlaeger et al., 2017).

While many individuals living with OUD can connect 
to recovery resources through medical facilities (e.g., emer-
gency department (ED), outpatient clinics), approximately 
60–80% of overdoses responded to by emergency medical 
services (EMSs) are transported to an ED (Bergstein et al., 
2021; The Office of National Drug Control Policy, 2024). 
Concerningly, the mortality rate for individuals refusing 
EMS transportation following an overdose is up to 66% 
higher than that of those who accepted transportation to 
a healthcare facility (Zozula et al., 2022). First responders 
( firefighters, EMS providers, law enforcement (LE) officers) 
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may represent an under-utilized resource for connecting 
high-risk patients to OUD treatment, as they are oftentimes 
the only providers who have contact with individuals fol-
lowing an overdose, particularly when patients decline 
transportation to an ED or live in an “opioid treatment des-
ert” (Allen et al., 2021; Cao et al., 2019; Centers for Disease 
Control and Prevention National Center for Injury Prevention 
and Control, 2021; Hyder et al., 2021). Thus, programs that 
leverage first responders’ access to patients to provide harm 
reduction and connection to recovery resources may increase 
the chances of long-term recovery after an overdose (Diriba 
& Whitlock, 2022; Langabeer et al., 2020; Wagner et al., 2019; 
Xuan et al., 2023). Preliminary reports suggest that mobile 
multidisciplinary teams are effective in providing proactive 
outreach and harm reduction to these patients; however, little 
is known about program design and outcomes (Bagley et al., 
2019; Langabeer et al., 2020; Xuan et al., 2023).

The purpose of this program evaluation is to describe 
a fire/EMS-led post-overdose multidisciplinary mobile out-
reach program (Rapid Response Emergency Addiction and 
Crisis Team (RREACT)), its implementation and program 
outcomes over a 5-year period.

METHODS

Study Design
This retrospective evaluation of the RREACT program using 
a deidentified dataset was determined to be exempt from 
review by The Ohio State University Institutional Review 
Board (#2023E0544).

Setting
The state of Ohio is widely considered an epicentre of the 
opioid crisis (Lyle Cooper et al., 2020; MacKinnon & Privit-
era, 2020). Franklin County, the most-populated county and 
home to the state capital of Columbus, reported a three-fold 
increase in opioid-related deaths per capita between 2007 
and 2017 (16.3–44.1 per 100,000) (Columbus and Franklin 
County Addiction Plan, 2023). Furthermore, Ohio has one 
of the nation’s worst overdose deaths-to-available treatment 
facility ratios, with an average of one program for every 8.5 
deaths (Langabeer et al., 2019).

Program Description
In response to the opioid epidemic and the need for commu-
nity-based treatment resources for individuals with OUD, 
the City of Columbus Department of Public Safety developed 
RREACT – a multidisciplinary mobile outreach program 
spearheaded by fire/EMS, crisis-trained LE officers and behav-
ioural health/social work. RREACT was established in May 
2017 following a 6-month City of Columbus grant-funded pilot 
and is housed within the Columbus Division of Fire (CFD), 
which employs dual-trained firefighter-EMS clinicians. Using 
post-overdose outreach protocols, RREACT reduces barriers to 
OUD treatment through direct linkage and/or transportation 
to treatment, harm reduction and case management. RREACT 
staff receive additional training about the science, nature and 
course of addiction, and trauma-informed care which are 
refreshed on a regular basis. Best practices for providing EMS 
care in the context of opioid and drug-related events follow 
those suggested by Keseg et al. (2019).

An interdisciplinary data management system housed 
within CFD allows for patient identification using the fol-
lowing criteria: fire/EMS or LE reports a suspected opioid 
overdose or evidence of naloxone administration. Fire/EMS 
personnel review the run report to manually confirm suspi-
cion of an overdose and eliminate lower-risk encounters (e.g., 
naloxone administered to an unresponsive person who had 
a medical emergency not caused by an opioid overdose). The 
Columbus Division of Police (CPD) then reviews the patients’ 
addresses for safety concerns and the likelihood of patient 
contact at this address. Once verified, the case is assigned for 
outreach, and a RREACT firefighter, plain-clothes LE officer 
and social worker visit the address. Team members wear a 
RREACT uniform and travel in a vehicle marked with the 
RREACT logo. The branding is intended to increase trust in 
the community and the likelihood that individuals will open 
their doors to RREACT. If the individual who experienced an 
overdose is present and willing to speak to the team, RREACT 
offers the following services: (1) access to behavioural health 
treatment (including direct transportation or warm handoff); 
(2) resources and support to stabilize households, including 
basic needs, kinship supports and counselling; (3) education 
and training on trauma, substance use disorders, the admin-
istration and handling of naloxone (including leave-behind 
naloxone); and (4) case management and patient advocacy 
for patients, whether or not they immediately choose to enter 
treatment. If the individual who experienced an overdose is 
not present, team members leave RREACT contact informa-
tion at the address they visited. Outreach occurs Monday 
to Friday, 9 am to 5 pm with variable evening and weekend 
coverage. The structure and activities of RREACT are sum-
marized in Figure 1.

Data Source and Patient Identification
At the program’s inception, programmatic data were docu-
mented on paper and in Microsoft Excel; thus, some data 
metrics for 2018–2019 were not available for analysis. Since 
2020, RREACT has utilized a unique case record database 
that imports data from CPD’s documentation and CFD’s 
electronic health record, including dispatch information, EMS 
response and RREACT outreach data (EMS & Fire Software, 
2023). For this program evaluation, we utilized a convenience 
sample of patients who refused transport to the ED following 
overdose (as this represents a high-risk population who may 
not have accessed resources otherwise) with whom RREACT 
attempted outreach between 2018 and 2022. Additionally, we 
analyzed RREACT’s community outreach events and case 
management databases.

Outcomes
The primary outcome was program growth, defined as both 
patient contacts and number of full-time RREACT staff over 
a 5-year period. Secondary outcomes included the remaining 
elements of the RE-AIM framework (Glasgow et al., 1999), 
including reach (outreach attempts), effectiveness (number 
of patients who were directly transported to treatment or 
received a warm handoff to a community resource), adoption 
(increase in full-time equivalent (FTE) support), implemen-
tation (programmatic changes and use of resources) and 
maintenance (community adoption and external funding 
support).
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Analysis
We conducted a descriptive data analysis by year to assess 
RREACT’s growth, reach, effectiveness, adoption and mainte-
nance. Data were categorized as program outreach, program 
outcomes and patient demographics.

RESULTS

Reach
The program’s reach increased annually: from 2018 to 2022, 
there was an eight-fold increase in the annual number of 
outreach attempts (n = 661 in 2018 to n = 6,196 in 2022) and a 
four-fold increase in the number of unique patients receiv-
ing an outreach attempt (n = 520 in 2018 to n = 2,963 in 2022). 
We also observed an increase in the number of patients who 
RREACT made direct contact with (i.e., spoke directly with 
the patient in person or by phone rather than to a friend or 
family member) between 2018 (n = 208) and 2022 (n = 868). 
Further, RREACT’s social worker actively engaged 125–127 
patients in case management services each year from 2020 to 
2022 (Table I). Data from 2020 to 2022 show that participants 
were predominantly male (61%), 25–34 years of age (34%), 
and either White (64%) or Black/African American (28%) 
(Table II).

Effectiveness
The number of direct transports to treatment facilities 
(n = 799) and warm handoffs to community-based care 
(n = 401) via RREACT increased annually (from 56 in 2018 
to 382 in 2022) (Table I). Notably, transport to treatment was 
more common than a warm handoff to community-based 
resources after interacting with RREACT. In 2018, 17% of 
patients who had direct contact with RREACT accepted 
transportation to OUD treatment; in 2022, that proportion 
increased to 29%.

Adoption
RREACT began in 2017 with one CFD program super-
visor and one firefighter to review nonfatal overdose 
cases and attempt outreach to the patient alongside a 
community behavioural health social worker. Program 
adoption increased yearly as grant funding increased. In 
2018, RREACT expanded outreach hours and increased 
its number of firefighters/paramedics and CPD officers, 
though additional needs were met using overtime. In 2019, 
RREACT added a project director, supervisors, a grants 
manager and additional CPD officers, and its first behav-
ioural health specialist. In 2020, a social worker, behavioural 
health specialist liaison and data analyst were hired. By 
the end of 2022, RREACT had 15.5 FTE including five and 
a half firefighters/EMS, five LE officers, two social workers 
and three individuals serving in the roles of data analyst, 
grant manager/program director and behavioural health 
liaison (Table I).

Implementation, Maintenance and Sustainability
Beginning in 2020, adaptations to the COVID-19 pandemic 
allowed for program continuation despite new and rapidly 
changing barriers to contacting patients and connecting 
patients to care. For example, the location of outreach inter-
ventions changed from in-home to the patient’s front door 
(wearing standard EMS personal protective equipment and 
social distancing), telephone encounters increased and nal-
oxone distribution occurred in high-need areas. We did not 
observe a significant decrease in patient participation dur-
ing this time, supporting consistent implementation despite 
a change in how participants interacted with the program. 
RREACT became more sustainable as additional grant fund-
ing allowed for expansion outside of Columbus and into all 
of Franklin County. RREACT also proactively uses data for 
quality improvement efforts.

FIGURE 1 Swimlane diagram summarizing individual roles in the overall program process
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TABLE II RREACT patient demographics, 2018–2022

Demographic Variables  
 
 

2018  2019  2020  2021  2022

n = 520  n = 1,362  n = 3,256  n = 3,638  n = 2,963

n (%)  n (%)  n (%)  n (%)  n (%)

Age (mean years)  *  *  39  39  39

 <18  *  *  19 (1%)  17 (0%)  15 (0%)

 18–24  *  *  248 (8%)  293 (8%)  242 (8%)

 25–34  *  *  1151 (35%)  1214 (33%)  988 (33%)

 35–44  *  *  912 (28%)  999 (27%)  831 (28%)

 45–54  *  *  492 (15%)  592 (16%)  458 (15%)

 55–64  *  *  317 (10%)  385 (11%)  298 (10%)

 65–74  *  *  75 (2%)  106 (3%)  104 (4%)

 75 and older  *  *  15 (0%)  11 (0%)  9 (0%)

 Unknown  *  *  27 (1%)  21 (1%)  18 (1%)

Gender      

 Male  *  *  1978 (61%)  2229 (61%)  1794 (61%)

 Female  *  *  1259 (39%)  1362 (37%)  1154 (39%)

 Unknown  *  *  19 (0%)  47 (1%)  15 (0%)

Race/ethnicity      

 American Indian or Alaskan Native  *  *  1 (0%)  1 (0%)  1 (0%)

 Asian  *  *  6 (0%)  15 (0%)  24 (1%)

 Black/African American  *  *  868 (28%)  959 (25%)  954 (32%)

TABLE I RREACT program characteristics and outcomes 2018–2022

Descriptive Characteristics and Outcomes  
 

2018  2019  2020  2021  2022

n (%)  n (%)  n (%)  n (%)  n (%)

Full-time staff members  4  12.5  14  14.5  15.5

 Fire  2  3.5  3.5  3.5  5.5

 Police  1  5  5  5  5

 Social work/behavioural health  1  2  2  2  2

 Other (program manager, liaison, data analyst)  0  2  3.5  4  3

Community outreach events  *  *  *  142  145

Community outreach event attendees  2,890  2,775

Outreach contact attempts  661  1,830  5,145  8,325  6,196

 Unique patients for attempted outreach  520  1,362  3,256  3,638  2,963

 Case management patients  *  *  127  125  150

Outcomes of outreach contact attempts      

 No contact and unknown  235 (36%)  418 (23%)  329 (6%)  442 (5%)  454 (7%)

 Left message/contact information  223 (34%)  783 (43%)  4,168 (81%)  7,037 (85%)  4874 (79%)

 Direct contact with patient  203 (31%)  629 (34%)  648 (13%)  846 (10%)  868 (14%)

 Linkages/referrals to treatment  21 (3%)  72 (4%)  34 (1%)  148 (2%)  126 (2%)

 Direct transports to treatment  35 (5%)  140 (8%)  164 (3%)  204 (3%)  256 (4%)

Notes: *Data not available.
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Maintenance of RREACT has been supported by its com-
munity outreach events and the use of wristbands and business 
cards with RREACT’s contact information, both of which have 
enhanced visibility. Through these 287 community events 
over 2 years, RREACT connected with over 5,000 individuals, 
made them aware of RREACT’s services and provided harm 
reduction training and naloxone distribution. Additionally, 
RREACT established partnerships with numerous community 
organizations, including refugee and immigrant groups, com-
munity businesses, social service agencies and behavioural 
health treatment facilities, health departments and faith-
based communities. Further, in partnership with RREACT 
patients in long-term recovery, the RREACT alumni group 
was formed. Alumni share RREACT’s story and plan monthly 
recovery-focused events, increasing RREACT’s recognition in 
the community and providing peer support to patients start-
ing their recovery. These events are funded through donations 
and individual contributions from RREACT team members.

DISCUSSION

Over a 5-year period, RREACT – a Fire/EMS-led multidisci-
plinary mobile outreach program following a nonfatal opioid 
overdose – grew in staff, referrals, successful contacts and 
linkages to treatment. Program reach increased annually 
and demonstrated increased capacity to adjust to the ongo-
ing opioid epidemic. RREACT contacted higher numbers of 
patients and transported increasing proportions to treatment 
annually. Adoption was noted by increased first-responder 
staffing. Implementation was challenged by the COVID-19 
pandemic, but sustained patient engagement supported 
effective implementation. Program sustainability was 
noted through progressive integration with city and county 
resources along with the development of an alumni group.

The program structure had important similarities and 
differences to other post-overdose models of care, such as the 
sequential intercept model, diversion programs, quick response 
team (QRT) or community paramedicine/mobile integrated 
healthcare approaches. First, RREACT’s opt-out structure 
yielded a higher referral rate (near 100%, due to automated refer-
rals) compared to the 66% referral rate of the opt-in structure 
used in Tacoma Fire’s CARES program, but an overall lower 
contact rate due to this larger referral denominator (Bagley 
et al., 2019; Scott et al., 2020). The ideal patient contact strategy 
(opt-in versus opt-out) remains unclear and should continue to 
be investigated in future work. Second, as RREACT evolved, 
it concentrated on its firefighter/paramedic–LE officer–social 

worker triad and later expanded to include case management 
and additional support services for families, similar to Mas-
sachusetts’ PORT and CO-OP programs (Bagley et al., 2019; 
Formica et al., 2018). Third, though RREACT did not include 
peer support professionals during initial outreach, as was done 
by QRTs in North Carolina, the RREACT alumni group in some 
ways serves a similar function (Bagley et al., 2019). Finally, one 
area that RREACT did not document formally exploring was 
community health workers and/or registered nurses, as was 
done in West Virginia and Washington state QRT pilot programs 
(Bagley et al., 2019), though RREACT did have a registered nurse 
on its team in the role of behavioural health liaison.

RREACT’s multidisciplinary mobile outreach program’s 
contact rate of 89% was higher than the 53–58% reported by 
similarly structured QRTs in Ohio and Massachusetts, but the 
direct contact rate was lower (Formica et al., 2022; Manchak 
et al., 2022). One plausible explanation is that the study popu-
lation analyzed here (post-overdose but not transported to an 
ED) is different from the study population of similarly struc-
tured programs (e.g., self-referral, community referral, court 
referral, hospital referral) but may have been more likely to 
accept outreach. Though our findings in this high-risk cohort 
are important, they do make direct comparisons to other pro-
grams more difficult, and future work should investigate how 
unique program aspects, including the patient population and 
team composition, impact patient engagement.

The demographic description of individuals engaged 
by RREACT was similar to the population of individuals in 
Franklin County, OH, who overdosed on opioids during the 
same time period (56% male, 57% White), though RREACT’s 
population was slightly older (25–34 years old versus 18–24 
years old) (Columbus and Franklin County Addiction Plan, 
2023). RREACT’s demographic data also mirror those from 
a 2019 statewide description of 25 similar post-overdose pro-
grams in Ohio, suggesting that the target population reached 
is similar despite using slightly different program structures 
(Firesheets et al., 2022).

The number of RREACT outreach contacts exceeded the 
number of unique individuals seen by RREACT, suggest-
ing that some individuals required repeated contact. This 
emphasizes the need for multiple outreach attempts, similar 
to findings reported by Langabeer et al. (2020) demonstrating 
that 86% of participants in Houston Fire’s HEROES program 
declined treatment at least once prior to enrolment. Notably, 
as RREACT expanded its FTE, this allowed for increased 
outreach efforts, the introduction of community events and 
broader community advocacy and training efforts.

Demographic Variables  
 
 

2018  2019  2020  2021  2022

n = 520  n = 1,362  n = 3,256  n = 3,638  n = 2,963

n (%)  n (%)  n (%)  n (%)  n (%)

 Hispanic or Latino  *  *  46 (1%)  74 (2%)  89 (3%)

 Native Hawaiian or Other Pacific Islander  *  *  4 (0%)  6 (0%)  9 (0%)

 White  *  *  2,229 (68%)  2,226 (62%)  1798 (61%)

 Other  *  *  4 (1%)  60 (2%)  23 (1%)

 Unknown  *  *  98 (3%)  297 (8%)  65 (2%)

Notes: *Data not available.
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One unique aspect of RREACT was the role of LE offi-
cers. Prior studies of LE-led diversion programs (e.g., DART, 
Massachusetts; Hope Not Handcuffs, Michigan; Plymouth 
County Outreach, Massachusetts) demonstrate the ability 
to disengage individuals who used opiates from the legal 
system and engage them in the community-based recovery 
(Bagley et al., 2019; Cruz, 2017; Schiff et al., 2017; White et al., 
2021). Other programs have leveraged fire/EMS-based 
resources to identify and reach out to at-risk individuals 
(Langabeer et al., 2021; Mechem et al., 2020). The RREACT 
approach leveraged elements of each of these models by 
using a unified referral database to synergize LE and fire/
EMS calls into a single referral pool for outreach (similar to 
Houston Fire HEROES) and leveraged LE in scene safety 
and patient identification roles. Notably, RREACT’s success 
would likely not have been possible without intentional 
efforts to secure multisector collaboration and community 
trust; without these elements, individuals in need may 
be less likely to seek and receive care and resources from 
first responders (Zakrison et al., 2004). These findings, col-
lectively, support the role of multidisciplinary teams and 
interagency collaboration in identifying at-risk individuals 
and connecting them to treatment, though future research 
may consider identifying ways to optimize each agency’s 
role (Yatsco et al., 2020).

RREACT’s multidisciplinary mobile outreach was also 
unique and differed slightly from the more episodic QRT 
model. Many QRTs prioritize the “quick” aspect and either 
allow the patient to reach out directly or attempt to make 
contact within 2–7 days of overdose and may provide services 
for up to 90 days (Bagley et al., 2019; Sacco et al., 2018). RRE-
ACT’s design included intentional longitudinal follow-up and 
unlimited contact as needed by the patient, a unique aspect not 
reported elsewhere. Additionally, while the role of peer sup-
port is established in other community-based post-overdose 
interventions (e.g., North Carolina’s Rapid Response Teams 
and Delaware), the evolution of an alumni group to support 
ongoing recovery was a distinctive finding, and its presence 
ties the episodic public safety intervention to a more sustain-
able, long-term recovery response.

Limitations
First, this study is limited by its use of a programmatic data-
base that transitioned during the observation period, resulting 

in missing data from the first 2 years of implementation. To 
reduce this limitation, we worked directly with the program 
and database vendor to ensure the most accurate data were 
used. Second, selection bias was present in our inclusion of 
a subset of high-risk patients, making it difficult to compare 
results to the more robust literature based on patients from 
multiple referral sources. Third, our study design does not 
allow us to draw conclusions between the program and rates 
of opioid deaths in the target population; however, to provide 
additional context, we have provided county-level incidence 
of fatal opioid overdose prior to RREACT’s inception (2017) 
through the last available year of data (2022) in Figure 2 using 
data from the Columbus and Franklin County Addiction 
Plan. Finally, there is an absence of universal taxonomy in 
the literature about how to refer to post-overdose response 
programs (e.g., sequential intercept, QRT, diversion, commu-
nity paramedicine, mobile integrated healthcare) and we may 
have unintentionally excluded reference to similar programs 
in our discussion.

CONCLUSIONS

This retrospective evaluation of a multidisciplinary mobile 
outreach program following a nonfatal opioid overdose 
demonstrated effective linkage to treatment and sustained 
growth over a 5-year observation period. The collaboration 
of fire/EMS, LE, and social work demonstrates one potential 
community-based model for linking patients to OUD treat-
ment.
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