
University of Alabama at Birmingham University of Alabama at Birmingham 

UAB Digital Commons UAB Digital Commons 

All ETDs from UAB UAB Theses & Dissertations 

2022 

Increasing Naloxone Access for Persons Who Use Opioids: An Increasing Naloxone Access for Persons Who Use Opioids: An 

Online Recruitment and Training Approach to Opioid Overdose Online Recruitment and Training Approach to Opioid Overdose 

Education and Naloxone Distribution Education and Naloxone Distribution 

Michelle L. Sisson 
University Of Alabama At Birmingham 

Follow this and additional works at: https://digitalcommons.library.uab.edu/etd-collection 

 Part of the Arts and Humanities Commons 

Recommended Citation Recommended Citation 
Sisson, Michelle L., "Increasing Naloxone Access for Persons Who Use Opioids: An Online Recruitment 
and Training Approach to Opioid Overdose Education and Naloxone Distribution" (2022). All ETDs from 
UAB. 164. 
https://digitalcommons.library.uab.edu/etd-collection/164 

This content has been accepted for inclusion by an authorized administrator of the UAB Digital Commons, and is 
provided as a free open access item. All inquiries regarding this item or the UAB Digital Commons should be 
directed to the UAB Libraries Office of Scholarly Communication. 

https://digitalcommons.library.uab.edu/
https://digitalcommons.library.uab.edu/etd-collection
https://digitalcommons.library.uab.edu/etd
https://digitalcommons.library.uab.edu/etd-collection?utm_source=digitalcommons.library.uab.edu%2Fetd-collection%2F164&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/438?utm_source=digitalcommons.library.uab.edu%2Fetd-collection%2F164&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.library.uab.edu/etd-collection/164?utm_source=digitalcommons.library.uab.edu%2Fetd-collection%2F164&utm_medium=PDF&utm_campaign=PDFCoverPages
https://library.uab.edu/office-of-scholarly-communication/contact-osc


 

 

 

 

 

 

 

INCREASING NALOXONE ACCESS FOR PERSONS WHO USE OPIOIDS: AN 

ONLINE RECRUITMENT AND TRAINING APPROACH TO OPIOID OVERDOSE 

EDUCATION AND NALOXONE DISTRIBUTION 

 

 

 

 

 

 

by 

 

MICHELLE L. SISSON 

 

 

KAREN CROPSEY, COMMITTEE CHAIR 

ANDRES AZUERO 

BUREL GOODIN 

RICHARD SHELTON 

JARRED YOUNGER 

 

 

 

 

 

 

 

 

 

 

 

 

 

A DISSERTATION 

 

Submitted to the graduate faculty of The University of Alabama at Birmingham,  

in partial fulfillment of the requirements for the degree of  

Doctor of Philosophy 

 

BIRMINGHAM, ALABAMA 

 

2022 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Copyright by 

Michelle L. Sisson 

2022 



 

 

iii 

 

INCREASING NALOXONE ACCESS FOR PERSONS WHO USE OPIOIDS: AN 

ONLINE RECRUITMENT AND TRAINING APPROACH TO OPIOID OVERDOSE 

EDUCATION AND NALOXONE DISTRIBUTION 

  

MICHELLE L. SISSON 

 

MEDICAL/CLINICAL PSYCHOLOGY 

 

ABSTRACT  

 

Drug overdose is the primary cause of accidental death in the United States, with 

a majority of those fatalities involving opioids. Annual rates of fatal opioid overdoses 

have exponentially increased over the past two decades, leading to the declaration of the 

current opioid epidemic. The severity of the epidemic has increased due to an upsurge in 

the use of heroin, synthetic opioids (e.g., fentanyl), and the lacing of other substances 

with synthetic opioids. As such, federal agencies have made recommendations aimed at 

combating fatal opioid overdose including the enhancement of naloxone distribution. 

Administration of naloxone has been expanded from emergency department settings to 

non-medical first responders and laypersons, allowing for administration of naloxone 

while waiting for emergency medical services. Opioid Overdose Education and Naloxone 

Distribution (OEND) programs train laypersons to recognize and respond to opioid 

overdose and equip them with naloxone. These programs have been shown to effectively 

reduce overdose mortality. However, implementation has been substandard, and 

accessibility is limited due to programs typically being located in urban areas at research 

institutions or drug treatment centers. Individuals who have not presented to treatment or 

who live in areas without these programs or services lack access to life-saving OEND. 

Thus, this project aimed to provide preliminary information to ultimately enhance OEND 

practices by 1) evaluating the feasibility of applying remote methodologies to the OEND 
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model; 2) identifying characteristics of individuals most interested in receiving OEND; 

and 3) examining continued criticisms of naloxone possession. Overall, feasibility and 

acceptability of online opioid overdose and naloxone administration training and postal 

distribution of naloxone was supported. Differences were identified between individuals 

who elected to participate in training and those who declined, potentially indicating that 

OEND programs could benefit from tailoring information and highlighting training 

benefits for those most likely to decline. Similar to previous research, naloxone 

possession in this sample did not appear to negatively impact opioid use or interest in 

treatment, further suggesting that residual unfounded criticisms should not inhibit 

naloxone distribution. Overall, implementation of remote OEND methodology could 

greatly expand access to this life-saving intervention and reduce the severity of the opioid 

epidemic.     
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INTRODUCTION 

 

Drug overdose is the primary cause of accidental death in the United States, with 

over 932,000 related fatalities in the past two decades (Death Rate Maps & Graphs, 

2022). Annual drug overdose deaths have steadily risen during that time frame with 

almost 92,000 casualties reported in 2020 (Death Rate Maps & Graphs, 2022). 

Approximately 75% of drug overdose deaths now involve opioids (Death Rate Maps & 

Graphs, 2022). In 1999, only 8,000 opioid overdoses occurred but since then opioid 

implicated overdoses have multiplied over eight-fold, accounting for nearly 76,000 

deaths in 2021 (CDC WONDER, 2022; Data Overview, 2022). The drastic and 

persistently increasing rise in opioid overdose mortality throughout the past two decades 

resulted in the declaration of an opioid epidemic (Understanding the Epidemic, 2022).  

The opioid epidemic has been broken down into three waves (Understanding the 

Epidemic, 2022). The first wave resulted from the over prescription of opioid medications 

in the 1990s due to their being marketed to physicians as essentially non-addictive (Van 

Zee, 2009). After the recognition of opioids’ addictive potential, physicians began to 

restrict prescribing of opioid analgesics. Thus, the second wave started in 2010 with 

individuals switching from prescription opioids to heroin due to difficulties receiving 

opioid prescriptions long-term (Cicero & Ellis, 2015; Compton et al., 2016; Unick et al., 

2013). Also during this time, opioid-naïve individuals initiating use with heroin, rather 

than starting with prescription medications, increased dramatically (Harocopos & Allen, 

2015). Starting in 2016, the third wave has involved the use of, and lacing of other 
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substances with, synthetic opioids (e.g., fentanyl), which are now implicated in over 82% 

of fatal opioid overdoses (Death Rate Maps & Graphs, 2022; Synthetic Opioid Overdose 

Data, 2021). Severity of the epidemic has greatly intensified as a result of the upsurge in 

heroin and synthetic opioid use, in addition to frequent lacing of other substances with 

more potent synthetic opioids. Thus, federal agencies have recommended several 

approaches to combat this crisis including evidence-based harm reduction strategies such 

as enhanced naloxone distribution (Carroll et al., 2018; Kanouse & Compton, 2015; 

Volkow et al., 2014). 

 Naloxone is an opioid antagonist used to rapidly reverse the potentially fatal 

effects of excessive opioid use such as respiratory depression, hypoxia, hypotension, and 

sedation. This is achieved through its competitive binding to receptors against opioids, 

thus blocking opioids from occupying and activating receptors. It is available in a variety 

of formulations including intramuscular injection and nasal spray, with onset of action 

occurring within two to five minutes contingent upon route of administration. Naloxone 

has been utilized in emergency department settings for decades and its use was eventually 

expanded to non-medical first responders, such as law enforcement officers and 

firefighters, as well as laypersons (Townsend et al., 2020; Wood et al., 2021). Extension 

of naloxone use to non-medical persons serves the purpose of reducing time to 

administration given that overdose death can occur within as quickly as 20 minutes and 

arrival of emergency medical services may exceed that time frame, especially in rural 

areas (Darke & Duflou, 2016; Mell et al., 2017; Townsend et al., 2020; Wood et al., 

2021). Laypersons can obtain naloxone through various modes including purchase at a 
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pharmacy with a standing order and Opioid Overdose Education and Naloxone 

Distribution (OEND) training programs.  

OEND programs train laypersons to identify opioid overdose and execute 

appropriate response strategies, including the administration of naloxone when indicated 

(Razaghizad et al., 2021). These programs have repeatedly shown an improvement in 

knowledge of overdose risk factors, signs of overdose, and recommended response 

procedures following training (Behar et al., 2015; Clark et al., 2014; Giglio et al., 2015; 

Razaghizad et al., 2021). More importantly, OEND programs effectively increase the use 

of response protocol, timely administration of naloxone, and considerably reduce opioid 

overdose mortality (Bird et al., 2016; Clark et al., 2014; Giglio et al., 2015; McAuley et 

al., 2015; McDonald & Strang, 2016; Razaghizad et al., 2021). Naloxone administration 

is safe with low potential for adverse effects, even when conducted by non-medical 

persons, and its distribution is cost-effective (Coffin & Sullivan, 2013; McDonald & 

Strang, 2016; Razaghizad et al., 2021; Townsend et al., 2020; Wagner et al., 2010). With 

these demonstrated benefits, OEND programs have become more widespread, and 

several states have passed legislation aimed at enabling their implementation (Bennett & 

Elliott, 2021; Lambdin et al., 2018; Smart et al., 2021).    

In addition to legislation facilitating OEND, most states have also attempted to 

increase naloxone access by passing standing order laws (Gertner et al., 2018; Lambdin 

et al., 2018; Xu et al., 2018). These laws give prescriptive authority to pharmacies such 

that they can dispense naloxone without an individual prescription being presented by the 

customer. Standing order laws have resulted in increased naloxone dispensing from retail 
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pharmacies along with increased Medicaid reimbursement for its purchase (Gertner et al., 

2018; Xu et al., 2018).  

Despite these efforts to expand OEND and naloxone access, implementation of 

these programs remains limited and barriers to obtaining naloxone still exist. In general, 

the OEND model and idea of naloxone possession lack support due to concerns that 

having naloxone could actually escalate opioid use by acting as a “safety net” (Barocas, 

2019; Bazazi et al., 2010; Bennett & Elliott, 2021; Jones et al., 2017; Murphy & Russell, 

2020; Sisson et al., 2019; Winograd et al., 2020). Thus far, evidence for this criticism is 

insufficient, as multiple studies have found no compensatory opioid use, in addition to 

some studies noting a reduction in use (Jones et al., 2017; McDonald & Strang, 2016; Tse 

et al., 2022; Wagner et al., 2010; Winograd et al., 2020). Even so, the view that naloxone 

possession has negative consequences adversely impacts policy enactment, funding, and 

distribution. Established OEND programs exist in less than 15% of counties with the 

greatest opioid overdose rates (Lambdin et al., 2017). Furthermore, they are often 

operated in partnership with syringe exchange programs, which are accessible in only 34 

states (Bennett & Elliott, 2021). OEND programs outside of syringe exchange are 

typically located in urban areas at academic research institutions, treatment programs, or 

health departments, thereby limiting access for individuals in rural areas or who have not 

yet presented to treatment (Bennett & Elliott, 2021; Jarlais et al., 2015; Jones et al., 2017; 

Lambdin et al., 2017, 2018). The increasing price of naloxone potentially threatens the 

cost-effectiveness of OEND programs and their ability to provide this service free of 

charge (Gupta et al., 2016; Townsend et al., 2020).  
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Cost of naloxone is also a barrier for laypersons wanting to purchase it from a 

pharmacy, as prices range from fifty, to hundreds, or even thousands of dollars depending 

on formulation. Though Medicaid reimbursement for naloxone has increased with 

standing order laws, many individuals seeking naloxone do not have insurance, or their 

plan may not include naloxone coverage (Evoy et al., 2021; Xu et al., 2018). Despite 

standing orders, pharmacies frequently do not have naloxone in stock, especially 

independent pharmacies in rural areas (Graves et al., 2019; Guadamuz et al., 2019; Guy 

et al., 2019, 2021; Pollini et al., 2022; Puzantian & Gasper, 2018; Sisson et al., 2019; 

Stone et al., 2020). Pharmacists holding negative attitudes about naloxone, specifically 

the view that it allows avoidance of emergent treatment, has been associated with 

decreased naloxone dissemination from their pharmacy (Sisson et al., 2019).  

   Overall, OEND programs have demonstrated their utility in combating the 

current opioid crisis by equipping participators with the knowledge and tools to respond 

quickly, safely, and effectively in an overdose situation. Uptake and support of naloxone 

distribution has been substandard, thus limiting the range and impact of this life-saving 

intervention. Expanding access to these programs and their ability to reach those most 

likely to witness and mitigate an overdose could substantially lessen overdose mortality. 

As such, the primary goal of this project was to examine the feasibility of a novel, remote 

approach to OEND that involved online recruitment, online opioid overdose and 

naloxone administration education, and postal distribution of naloxone kits. In an effort to 

further extend the scope and impact of OEND, this study also aimed to initially 

characterize individuals most interested in receiving training to facilitate future tailoring 

of these programs. Randomization of participants to either be provided a naloxone kit or 
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encouraged to obtain one through their local pharmacy allowed for consideration of 

barriers to pharmacy-based naloxone procurement. Finally, in response to enduring 

criticisms of naloxone, this project sought to examine the relationship between kit 

possession and severity of opioid use as well as interest in treatment. Altogether, the 

objective of this study was to provide preliminary information to ultimately enhance 

OEND practices as a mechanism to prevent death among high-risk individuals and 

diminish fatal opioid overdose. 
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Abstract 

 

Drug overdose is the leading cause of accidental death in the United States, with 

over 70% of drug related fatalities resulting from the use of opioids. The continually 

increasing rates of opioid overdose deaths in the last two decades have led to the 

declaration of an opioid epidemic. Federal agencies have responded to this crisis with 

various recommendations including enhancing harm reduction approaches such as 

naloxone distribution. Laypersons have recently been successfully trained through Opioid 

Overdose Education and Naloxone Distribution (OEND) programs to recognize signs of 

opioid overdose and perform timely administration of naloxone, in homes and 

community settings while awaiting medical services. Several studies have demonstrated 

that OEND programs effectively reduce opioid overdose mortality and are both safe and 

cost-effective. However, OEND programs are typically implemented in urban areas as 

part of large medical center research programs, needle exchanges, or drug treatment 

programs. Individuals living in areas without these programs or services lack access to 

critical and life-saving OEND. The current study examined the acceptability and 

feasibility of online recruitment, online opioid overdose education, and remote 

distribution of naloxone kits. Persons who illicitly use opioids and are at risk for overdose 

were recruited online through online media and completed an opioid use questionnaire. 

Participants then indicated if they were interested in receiving opioid overdose and 

naloxone administration training. If interested, they completed pre- and post-intervention 

knowledge questionnaires, engaged in audiovisual training, and were randomized to 

either receive a naloxone kit or be given information on where they could obtain one. 

Remote follow-up assessments were conducted at 1-, 2-, and 3-months post study to 
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evaluate naloxone kit use and outcomes. Preliminary results indicate feasibility and 

acceptability as evidenced by strong recruitment and retention, as well as high participant 

satisfaction ratings. Successful implementation of remote OEND through this project 

supports future employment of similar remote programs to expand this critical harm 

reduction strategy to high-risk individuals in areas lacking traditional OEND programs. 
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Background 

 

Drug overdose is the leading cause of accidental death in the United States, with 

over 70% of drug-related fatalities resulting from the use of opioids (Understanding the 

Epidemic, 2022). Approximately 200 people die each day in the United States from 

opioid overdose (Drug Overdose Deaths in the U.S. Top 100,000 Annually, 2021). This 

alarmingly high and continually increasing rate of overdose deaths has led to the 

declaration of an opioid epidemic (Volkow et al., 2014).  

Over a brief 15-year period, from 1999-2014, drug overdose-related deaths 

tripled, and rates have continued to sharply escalate since then (Rudd et al., 2016; Seth et 

al., 2018). The opioid epidemic began with over prescription of opioid medications in the 

late 1990s, which was followed by a pendulum constricting of prescribing due to the 

recognition of these medications’ addictive potential (Cicero & Ellis, 2015; Compton et 

al., 2016; Harocopos & Allen, 2015; Seth et al., 2018; Unick et al., 2013). Difficulty 

receiving opioid medications long-term resulted in many individuals switching from 

prescription opioids to heroin (Cicero & Ellis, 2015; Compton et al., 2016; Harocopos & 

Allen, 2015; Seth et al., 2018; Unick et al., 2013). Concurrently, rates of opioid use 

initiated with heroin, rather than prescription medications, increased from 8.7% to 31.6% 

(Cicero & Ellis, 2015). Most recently, the opioid epidemic has been characterized by a 

large percentage of synthetic opioid-related deaths (e.g., fentanyl), which have accounted 

for over 73% of opioid-related deaths (Synthetic Opioid Overdose Data, 2021). 

This upsurge in use of heroin, especially among opioid naïve individuals, and the 

new danger of synthetic additives, have greatly intensified the severity of the opioid 

crisis. Federal agencies such as the Drug Enforcement Agency (DEA) and Centers for 
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Disease Control and Prevention (CDC) have responded to this crisis with 

recommendations for implementing guidelines for prescribing opioids, increasing 

funding for substance use treatment, and enhancing harm reduction approaches such as 

syringe service programs and naloxone distribution (Kanouse & Compton, 2015; Rudd et 

al., 2016; Volkow et al., 2014).  

 

Naloxone Distribution 

Naloxone is an opioid antagonist used for decades in an emergency department 

setting to acutely reverse opioid overdose and effects of excessive opioid use such as 

sedation, hypotension, and respiratory depression (Johnson et al., 2018). Naloxone is 

available in intranasal spray or intramuscular injection forms. Onset of action ranges 

from two to five minutes depending on the route of administration (Adapt Pharma Inc., 

2015). A lethal dose of opioids can result in death within 20 minutes to a few hours and 

emergency services may not be contacted or able to respond within that time frame, 

especially in rural areas (Darke & Duflou, 2016). Recently, laypersons have been 

successfully trained to recognize signs of opioid overdose and perform timely 

administration of naloxone in residential and community settings, thus providing care 

while awaiting medical services. This approach has resulted in thousands of lives saved 

(Bennett et al., 2018; Clark et al., 2014; Johnson et al., 2018; McAuley et al., 2015; 

McDonald & Strang, 2016; Razaghizad et al., 2021; Wheeler et al., 2015). 

Opioid Overdose Education and Naloxone Distribution (OEND) programs train 

laypersons, such as high-risk individuals who use opioids and their friends or family 

members, to recognize the signs of opioid overdose, and administer naloxone. Several 
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studies have demonstrated that OEND programs effectively reduce opioid overdose 

mortality and are both safe and cost-effective (Behar et al., 2015; Coffin & Sullivan, 

2013; Lambdin et al., 2017; Walley et al., 2013; Wheeler et al., 2015). Due to the 

efficacy of these programs, many states have approved laws to facilitate the 

implementation of OEND (Lambdin et al., 2018). Unfortunately, even with these laws in 

place, established naloxone programs are limited or exist solely in tandem with syringe 

exchange programs, which are available in only 34 states across the U.S. (Bennett & 

Elliott, 2021).  Furthermore, several barriers to naloxone distribution still exist (Bennett 

& Elliott, 2021; Drainoni et al., 2016; Lambdin et al., 2017). For example, the OEND 

model itself may lack support due to unsubstantiated concerns that possession of 

naloxone acts as a “safety net” and consequently results in continued or increased opioid 

use (Bennett & Elliott, 2021; Jones et al., 2017). Multiple studies have demonstrated that 

this concern is unfounded, as evidenced by reduction in opioid use and increase in 

substance use treatment enrollment at participant follow-up (Bennett & Elliott, 2021; 

Jones et al., 2017; Seal et al., 2005; Wagner et al., 2010; Winstanley et al., 2016). Even 

when OEND is implemented, these programs are typically located in urban areas as part 

of large medical center research programs, syringe service programs, or drug treatment 

programs. Thus, individuals who are unable to access these programs are at heightened 

risk for overdose death (Bennett & Elliott, 2021; Jarlais et al., 2015; Jones et al., 2017; 

Lambdin et al., 2017, 2018).  

Standing order laws have been implemented that allow for pharmacies to dispense 

naloxone without an individual prescription being presented (Gertner et al., 2018; 

Lambdin et al., 2018; Xu et al., 2018). However, barriers such as inadequate common 



13 

 

 

 

knowledge about this option, lack of insurance coverage, and even pharmacists’ negative 

perceptions about naloxone hamper the potential benefits of this legislation (Sisson et al., 

2019). Overall, inadequate implementation of OEND programs and standing orders 

prevents high-risk opioid users from accessing this life-saving treatment. 

 

Remote Recruitment and Online Training  

Considering the limitations of current methods of naloxone distribution, a novel 

approach to this crucial harm reduction strategy is greatly needed. Utilizing remote 

recruitment methodologies and online opioid overdose and naloxone administration 

training is a largely untested, yet promising approach to expand OEND to high-risk 

individuals who are not reached through traditional methods. Remote recruitment through 

online venues (e.g., Craigslist) has been a feasible recruitment strategy in other clinical 

trials, such as those involving smoking cessation treatment (Carpenter et al., 2010, 2011). 

Computer-assisted therapies have been used successfully with a wide range of 

interventions in order to expand the availability and reach of treatment, suggesting that 

online training for naloxone distribution is feasible (Carroll et al., 2014; Wright et al., 

2019). Online interventions generally have high session completion and follow-up rates, 

and overall expand access to treatments (Carroll et al., 2014). 

 

Summary and Aims of the Current Project  

Deaths relating to opioid overdose have rapidly increased over the past two 

decades. Due to the serious public health concern of the opioid epidemic, federal 

agencies recommend employing various harm reduction interventions. The 
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implementation of OEND is effective in reducing opioid overdose mortality, yet these 

programs do not reach many high-risk individuals. Traditionally, OEND program venues 

are found in large, urban medical centers, drug treatment facilities, and needle exchange 

programs. To further extend the benefits of OEND, there is compelling need to identify 

unreached, high-risk individuals and provide training and naloxone kits through online 

methods. The primary goal of the current project was to examine the acceptability and 

feasibility of online recruitment, online opioid overdose and naloxone administration 

education, and postal distribution of naloxone kits.  

 

Methods 

 

Participants 

 

Since this was a pilot study, sample size was determined on the basis of 

examining feasibility and not for testing of outcomes (Pilot Studies, 2022). Participants 

included 304 individuals who had illicitly used opioids (e.g., illicit prescription opioids, 

heroin, fentanyl) within the past six months. Recruitment occurred online through 

advertisements placed on Craigslist that included a secure link to an online REDCap 

survey for eligibility screening. Advertisements were posted for two rural and two urban 

cities within four southeastern states (16 cities total) in which naloxone is legal to obtain 

without a prescription. Inclusion criteria consisted of age (18 years or older), illicit opioid 

use within the past six months, access to an electronic device for online survey 

completion, and willingness to provide a permanent mailing address for receipt of 

naloxone kit and payment. Individuals were excluded from the study if they had a known 

contraindication for naloxone, already possessed a naloxone kit, or had a reported 

cognitive impairment that would interfere with the consent process. More information on 
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these criteria can be found on ClinicalTrials.gov, where the study is registered 

(NCT04303000). 

 

Consent Process 

Participants who met the aforementioned inclusion/exclusion criteria were 

automatically advanced to an online informational consent detailing the first portion of 

the study and baseline assessment: the Opioid Use Questionnaire (described below). 

Those that agreed to participate were directed to the survey. Participants who completed 

the online survey and opted to continue to the naloxone training portion of the study 

reviewed a comprehensive consent document in REDCap, provided an electronic 

signature, and received a PDF copy of the document via email. Participants were given 

study personnel contact information and encouraged to reach out with any questions or 

concerns prior to signing the consent form. This consent process, and the entirety of the 

study protocol, was reviewed and approved by the Institutional Review Board at the 

University of Alabama at Birmingham.  

 

Opioid Use Questionnaire 

Individuals who agreed to participate following review of the informational 

consent sheet completed an online baseline survey regarding their history of opioid and 

other substance use, prior overdose experiences, and history of substance use treatment. 

At survey completion, participants were asked if they would be interested in continuing 

with the study to receive opioid overdose and naloxone administration education.  
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Opioid Overdose and Naloxone Administration Training 

All participants who elected to continue to the second portion of the study 

watched a one-time standardized training video (~10 minutes) focused on recognizing the 

signs of opioid overdose, administering naloxone, and seeking medical attention (Prevent 

an Overdose, Save a Life, 2013). Following the training video, participants reviewed a 

comprehensive outline of the SAVE ME Steps, an acronym of the steps to take in an 

overdose situation (e.g., Stimulate-Airway-Ventilate-Evaluate-Muscular Injection/Nasal 

Spray-Evaluate/Support; SAVEME Steps: What to Do for a Suspected Overdose, 2022). 

The training lasted approximately 20 minutes. Participants’ knowledge of opioid 

overdose and naloxone was assessed pre- and post-training with a 9-item survey adapted 

from a previously validated scale (Williams et al., 2013). They also answered questions 

regarding the acceptability of the remote study format.  

 

Randomization 

Following consent and naloxone training, participants were randomly assigned to 

one of two conditions: 1) receipt of 4mL nasal spray naloxone kit, or 2) a control 

condition in which participants were given specific information detailing the name, 

address, and phone number of pharmacies in their area where they could obtain a 

naloxone kit. Randomization was a 1:1 allotment with randomization blocks size 4 

executed though REDCap software. 
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Follow-up Assessments 

Follow-up assessments were delivered via a secure REDCap link sent to 

participants’ email at one, two, and three-months post-training. This assessment inquired 

about whether the participant had used their naloxone kit (or obtained and used a kit for 

those in the control condition), circumstances during the overdose situation, and kit use 

outcomes. Participants were also asked whether they were currently using opioids in an 

illicit manner and if they were considering or had entered substance use treatment.  

 

Data Analytic Approach 

Average recruitment rate per week was calculated by dividing the number of 

enrolled participants by the number of active recruitment weeks. Percentages of 

participants who completed assessment measures and retention over the course of the 

study were also calculated. Data analysis for between-group comparisons involved 

descriptive statistics for baseline participant characteristics. Balance between groups was 

assessed using measures of effect size including the standardized mean difference 

(Cohen’s d) for continuous variables and Cramer’s V for binary or categorical variables 

(Rosenthal & Rubin, 2003). The overall percentage of participants who endorsed high 

satisfaction scores was calculated. High satisfaction was classified as a score of 90% or 

higher.  
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Results 

Participant Demographic Characteristics 

 

Demographic characteristics of the sample (N = 304) included the following: 53% 

female (47% male), 11.8% Black/African American, 82.9% White/Caucasian, 4.9% 

Hispanic ethnicity, and 61.8% attainment of high school education. A majority (79.3%) 

of the sample reported an annual household income between $10,000 and $49,999. On 

average, participants were 37.5 years old (SD = 9.55). All participants reported illicit 

opioid use within the past six months.  

Participants who completed the naloxone training portion of the study did not 

substantively differ from those who declined in terms of age, race, income, or education 

level. However, female participants were more likely to complete the training, though the 

effect size was small (X2 = 3.28, p = .015, Cramer’s V = 0.14). See Table 1 for detailed 

demographic characteristics. 

 

Recruitment and Retention 

Recruitment occurred over an 11-week period with a combined total of 304 

participants enrolled for both portions of the study. For the first portion of the study that 

involved completion of the Opioid Use Questionnaire, 447 individuals were screened. Of 

those who were eligible and initiated the Opioid Use Questionnaire, only two individuals 

did not complete the survey. The average recruitment rate for this portion of the study 

was 13 individuals per week. Of the total, 193 individuals discontinued after completing 

the survey or were not eligible to complete the second portion of the study. For the 

second portion of the study that included opioid overdose and naloxone administration 
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training, 219 individuals were screened and 111 were enrolled. The average recruitment 

rate for this portion of the study was 9 individuals per week.  

Overall, the study demonstrated strong retention rates. For the first portion of the 

study, 304 out of 306 (99.3%) participants finished the survey. For the second portion of 

the study, 98 out of 111 (88%) enrolled individuals completed the training and the one-

month follow-up assessment. The two and three-month follow-up assessments had 86% 

(n = 95) and 83% (n = 92) completion, respectively. There was no statistical difference in 

completion rates between the randomized groups. See Figure 1 for a consort diagram 

detailing enrollment, allocation, and completion.  

 

Participant Satisfaction 

Participants who completed the training portion of the study (n = 98), had a mean 

satisfaction score of 94.63%. When “high satisfaction” was classified as 90% or greater, 

87.8% of participants endorsed high satisfaction with the study format. A large 

percentage (85.4%) of participants in the OEND group reported being “Very satisfied” 

with receiving a naloxone kit while only 60% in the OE group were as satisfied with 

receiving information on where to obtain a naloxone kit (X2 = 9.81, p = .044, Cramer’s V 

= 0.32).  

 

Conclusions 

The current study aimed to determine the feasibility and acceptability of a novel 

approach to OEND by utilizing online recruitment, online opioid overdose education, and 

remote distribution of naloxone kits. The results of this study demonstrate support for the 
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feasibility and acceptability of implementing remote OEND to prevent death among 

high-risk individuals in areas lacking crucial access to this critical harm reduction 

strategy. Feasibility was established as evidenced by strong recruitment and the 

attainment of much greater than the targeted sample size of 150 and 80 participants for 

each respective portion of the study within a brief 11-week time frame. Furthermore, the 

retention rate at the end of the 3-month follow-up period was robust (83%). Recruitment 

and retention rates of this study are even more impressive given its focus on a difficult to 

reach population such as individuals with substance use, speaking to the ability of this 

remote approach to expand access to those in need. The completely remote nature of the 

study removed logistical and transportation barriers for participants, potentially 

enhancing capability to remain engaged throughout the entirety of the study. The 

intervention was simple to deliver and could plausibly be managed by minimally trained 

research staff due to the automation of the online data capture system, making it feasible 

to conduct in a variety of settings.  

In addition to feasibility, the current intervention was also acceptable, as 

demonstrated by high participant satisfaction. A majority of participants were at least 

90% satisfied with the format of the study including the ease of answering questions via 

online survey, receipt of follow-up survey links through email, and viewing an electronic 

version of the consent document. Likewise, participants favorably rated the 

informativeness and effectiveness of the training, as well as their own confidence to 

successfully administer naloxone. The OEND group reported higher satisfaction with 

receiving a naloxone kit as compared to the OE group receiving information on how to 

obtain a kit, possibly highlighting barriers to independently acquiring naloxone.    
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Demographic characteristics of the participants underscore the comparability 

between those who elected to complete the survey or training and those who were 

ineligible for the survey or declined to progress to the training portion. Though females 

(n = 69) were somewhat more likely than males (n = 42) to opt for training, females are 

generally more inclined to participate in research studies (Becker, 2022).     

Despite the noted positive outcomes of this study and its novel contributions to 

current OEND research, it is not without limitations. First, as a pilot study, conclusions 

about the efficacy of this approach cannot be made definitively. The focus of the current 

study was to assess potential feasibility and to provide strong preliminary data for a fully-

powered randomized clinical trial. One of the principal goals for remote implementation 

of OEND is to expand access to this impactful intervention. However, the cost of posting 

recruitment advertisements online, utilizing secure data capture technology, and 

purchasing naloxone could prevent the adoption of this methodology in under-resourced 

settings where it is likely most needed. Though the online nature of the study removed in-

person barriers such as transportation, it may have also introduced issues for participants 

with low technology literacy or for those with limited access to reliable technology.  

Even with these limitations, this study tested a novel intervention that can prompt 

further inquiry into the efficacy of remote OEND methodologies. Though results of 

group comparisons are not fully reported herein, this was a randomized controlled 

clinical trial and comparisons between randomized groups could inform future tailoring 

of interventions and provide further support for harm reduction strategies such as OEND. 

Overall, continued research demonstrating the effectiveness of this approach could 
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expand access to this life-saving intervention and reduce the high and increasing 

morbidity of opioid overdoses in the United States. 
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Table 1. Demographic Characteristics of Sample (N = 304) 

 M SD 

Age 37.5 9.6 

 n % 

Race   

American Indian/Alaskan Native 5 1.6% 

Black/African American 36 11.8% 

White/Caucasian 252 82.9% 

Multiracial 9 3.0% 

Ethnicity   

Hispanic 15 4.9% 

Non-Hispanic 289 95.1% 

Sex   

Female 161 53.0% 

Male 143 47% 

Educational Attainment   

Prefer not to answer 2 0.7% 

Less than high school 20 6.6% 

High school/GED 188 61.8% 

Technical/Associate’s degree 57 18.8% 

Bachelor’s degree or higher 37 12.2% 

Annual Household Income   

Prefer not to answer/Don’t know 11 3.6% 

Under $10,000 82 27.0% 

$10,000 to $24,999 85 28.0% 

$25,000 to $49,999 74 24.3% 

$50,000 to $74,999 26 8.6% 

$75,000 to $99,999 10 3.3% 

$100,000 to $124,999 11 3.6% 

$125,000 to $149,999 3 1.0% 

Over $149,999 2 0.7% 

Psychiatric Disorder   

Prefer not to answer 2 0.7% 

No 143 47.0% 

Yes 159 52.3% 
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Figure 1. CONSORT diagram. 
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Abstract 

 

In response to the opioid epidemic, federal agencies have stressed the importance 

of targeted naloxone distribution through avenues such as Opioid Overdose Education 

and Naloxone Distribution (OEND) programs. OEND effectively reduces mortality by 

training laypersons to recognize overdose and utilize response strategies. Despite 

demonstrated effectiveness, OEND remains underutilized. This project aimed to 

characterize those who illicitly use opioids to determine avenues for future tailoring of 

OEND programs. Individuals who illicitly used opioids within the past six months were 

recruited via online social media, after which they completed an online questionnaire that 

assessed history of opioid and other substance use, personal and observed opioid 

overdoses, and opioid-related treatment. Participants were given the option to receive 

opioid overdose and naloxone administration training. Those who elected training 

(n=111) and those who declined (n=193) were compared on opioid use, severity of use, 

and overdose experiences. Participants (N=304) were 47% male and 83% White. Those 

who elected training endorsed greater intravenous administration (X2=4.18, p=.041, 

Cramer’s V=0.12). Individuals who declined training reported more frequent methadone 

use (X2=7.51, p=.006, Cramer’s V=0.16), overdose hospitalizations (t(298)=2.13, p=.034, 

Cohen’s d=0.26), and observed overdoses (t(300)=3.01, p=.003, Cohen’s d=0.36). After 

adjusting for multiple comparisons, only the differences in methadone use and observed 

overdoses remained statistically significant. Individuals who elected training reported 

high-risk drug use behaviors and therefore may view themselves as susceptible to 

overdose, thus increasing desire for training. Those who declined had witnessed more 

overdoses and been hospitalized more often, and may have had greater exposure to 
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naloxone, hence decreasing perceived need for training. Understanding characteristics of 

those who elect and refuse training could inform structuring of programs and recruitment 

approaches.  
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Introduction 

 

 Opioid-related overdoses and deaths have drastically and continuously increased 

throughout the past two decades to a degree warranting the classification of an epidemic 

(Understanding the Epidemic, 2022). In 1999, fatal opioid overdoses accounted for 

approximately 8,000 annual deaths, whereas in 2021 that number exceeded 75,673 (CDC 

WONDER, 2022; Drug Overdose Deaths in the U.S. Top 100,000 Annually, 2021). In an 

effort to combat this epidemic, federal agencies have promoted the implementation of 

evidence-based harm reduction strategies such as targeted naloxone distribution (Carroll 

et al., 2018).  

 Naloxone is an opioid antagonist administered to acutely reverse overdoses. 

Naloxone can be distributed via avenues such as co-prescription with opioid analgesic 

medications, pharmacy dispensing with standing order prescription rights, and Opioid 

Overdose Education and Naloxone Distribution (OEND) training programs. OEND 

programs train laypersons, especially those who use opioids and interact with others who 

use drugs, to recognize and respond to overdose with naloxone administration when 

indicated (Bennett et al., 2018; Razaghizad et al., 2021; Walley et al., 2013; Wheeler et 

al., 2015).  

The ability of OEND programs to effectively train individuals and reduce fatal 

opioid overdoses has been largely established (Behar et al., 2015; Bennett et al., 2018; 

Clark et al., 2014; Giglio et al., 2015; Razaghizad et al., 2021). Though OEND programs 

have become more widespread in recent years they remain underutilized, likely due in 

part to lingering unfounded concerns about unintended escalation of opioid use (Barocas, 

2019; Bazazi et al., 2010; Bennett & Elliott, 2021; Lambdin et al., 2017; Murphy & 
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Russell, 2020; Sisson et al., 2019; Winograd et al., 2020). The fact that OEND programs 

are typically based in urban areas also undermines their accessibility and use (Bennett & 

Elliott, 2021; Lambdin et al., 2017; Still Not Enough Naloxone Where It’s Most Needed, 

2016). These programs may therefore fail to reach those with the highest interest or need 

of participating. OEND has the greatest impact when it is targeted and provided to those 

most likely to witness opioid overdose (Carroll et al., 2018). Perhaps the traditional 

OEND model could be optimized by simultaneously aiming for expanded reach and 

enhanced tailoring.    

The current study is a secondary analysis of a novel pilot clinical trial that applied 

remote methodologies to OEND delivery. Participants in that trial were recruited and 

screened online, then completed a comprehensive questionnaire detailing their opioid and 

substance use related history. Following completion of the questionnaire, participants 

were given the opportunity to continue with the study and receive opioid overdose and 

naloxone administration training. The current project compares participants who elected 

to complete the training versus individuals who did not with an aim to characterize the 

population of those most interested in receiving OEND. The a priori hypotheses were that 

individuals who elected to participate in overdose training would be more likely than 

those who declined to: a) have active opioid use; b) have higher severity of opioid use; c) 

have experienced past personal overdose; and d) know someone who has experienced an 

overdose. 
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Methods 

Participants 

 

 Participants (N = 304) were recruited through advertisements placed on Craigslist 

soliciting individuals with recent illicit opioid use. Recruitment advertisements were 

visible on Craigslist sites for 16 cities within four states in the Southeast (AL, FL, GA, 

TN). Inclusion criteria required that participants be at least 18 years of age, have used 

opioids (e.g., prescription opioids, heroin, fentanyl, methadone) illicitly within the past 

six months, and have access to an electronic device. This study is registered on 

ClinicalTrials.gov (NCT04303000) and more detailed information regarding inclusion 

criteria can be viewed on the site. Proposed sample size was established based on 

feasibility rather than outcome testing, given the pilot nature of the project (Pilot Studies, 

2022).  

 

Procedures 

 Individuals interested in participating in the study were redirected from Craigslist 

to the screening survey housed within REDCap™ data capture system via a secure link. 

Eligible participants were automatically forwarded to a virtual informational consent 

sheet that described the content, purpose, and confidentiality aspects of the survey. After 

indicating consent, participants progressed to the Opioid Use Questionnaire (described 

below). Upon completion of the survey, participants were informed of the immediate 

opportunity to potentially complete online opioid overdose and naloxone administration 

training. Individuals who expressed interest in participating continued further to the 

training portion of the study. Those who declined participation were asked about their 
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reasons for refusing and were thanked for their time. Participants were compensated 

$30.00 for completing the questionnaire. Study protocol was reviewed and approved by 

the Institutional Review Board at the University of Alabama at Birmingham.  

 

Measures 

 Demographic characteristics. Basic demographic information and participant 

characteristics including age, sex, race/ethnicity, education level, employment status, 

annual household income, marital status, living situation, and history of psychiatric 

diagnoses were collected. 

 

Opioid Use Questionnaire. This 64-item questionnaire assessed history and 

current use of numerous opioids and other substances. Route of administration for each 

opioid was also collected. History of personal and witnessed opioid overdose, opioid 

overdose related hospitalizations, and substance use treatments were evaluated. Included 

questions were formatted following examples from published substance use screening 

assessments and nationally representative studies (Elliott et al., 2021; National Adult 

Tobacco Survey (NATS), 2014; Population Assessment of Tobacco and Health (PATH) 

Study, 2014).  

 

Decline Survey. A 7-item survey was administered to participants who declined to 

receive opioid overdose and naloxone administration training in order to evaluate reasons 

for refusing training. On a multiple response item, participants selected their top three 

reasons for deciding not to be trained (e.g., “I do not think I need it,” “I am afraid I will 
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be more likely to use again,” “I am afraid of legal trouble if I carry naloxone,” “I do not 

have time for training”). The survey also assessed their preferred training format (e.g., in-

person, video, written instructions), length, and provider (e.g., nurse, physician, social 

worker, peer) if they were to accept training.  

 

Data Analytic Approach 

Data analysis began with descriptive statistics for baseline participant 

characteristics. Descriptive statistics were also computed to delineate reasons for 

declining opioid overdose and naloxone administration training. Tests of between group 

differences (e.g., t-tests, chi-squared tests) were conducted to compare groups on opioid 

use, severity of use, and overdose experiences. Measures of effect size, namely Cohen’s d 

for continuous variables and Cramer’s V for binary or categorical variables, were 

computed (Akoglu, 2018). Confidence intervals were calculated to assist with quantifying 

estimates. A False Discovery Rate (FDR) approach (10% FDR level) was used to adjust 

the significance level for multiple exploratory analyses (Glickman et al., 2014).  

Participants were considered to have active opioid use if they had illicitly used 

any type of opioid within the past month. Severity of opioid use was qualified with 

variables commonly utilized for this purpose including route of administration, 

polysubstance use, overdose related hospitalizations, and inpatient substance use 

treatment (Guarino et al., 2021; McLellan et al., 1992; Sundaresh et al., 2022; Villalobos-

Gallegos et al., 2015). Route of administration was dichotomized to indicate never or 

ever use of intravenous injection, given its status as the most hazardous form of drug 

administration (Mathers et al., 2013). The number of hospitalizations secondary to opioid 
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overdose and times treated at an inpatient substance use program ranged on a scale from 

“Never” to “More than three times.” This same scale was used for reporting number of 

personal and observed opioid overdoses.  

Results 

 

Participant Characteristics 

 

 The total study sample consisted of 304 individuals who all reported illicit opioid 

use during the past six months. Participant age ranged from 18 to 77 (M = 37.5; SD = 

9.6). Sex was divided relatively evenly with 53% of participants reporting female 

biological sex (47% male). In terms of race and ethnicity, 11.8% of the sample identified 

as Black/African American, 82.9% as white/Caucasian, and 4.9% as Hispanic. A majority 

of participants reported high school education or equivalent (61.8%) and an annual 

household income under $49,999 (79.3%). Just over half (52.3%) of the sample reported 

being formally diagnosed with a psychiatric disorder, not including substance use 

disorders.  

 Participants who elected to participate in training (n = 111) and those who 

declined (n = 193) did not statistically differ on age, race, ethnicity, educational 

attainment, income, or psychiatric diagnosis history. Females were marginally more 

likely to elect training (X2 = 5.94, p = .015, Cramer’s V = 0.14). See Table 1 for a 

comprehensive summary of participant characteristics. After correction for multiple 

inferences, p-values <.015 were considered statistically significant at the 10% FDR level. 
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Group Comparisons 

 Group differences in opioid use, severity of use (e.g., intravenous administration, 

polysubstance use, hospitalization for overdose, inpatient substance use treatment), and 

overdose experiences were examined between participants who elected to advance further 

in the study to receive training and those who declined. Self-reported active opioid use 

was almost identical between those who elected (n = 95, 85.6%) and declined (n = 164, 

85.0%) OEND training (X2 = 0.11, p = .739, Cramer’s V = 0.02, 95% CI[0.44, 1.79]). 

Lifetime illicit usage of prescription opioids, heroin, fentanyl, and 

buprenorphine/naloxone were also very similar. Those who declined (n = 108, 56.0%) 

were more likely than those who elected training (n = 44, 39.6%) to endorse illicit ever 

use of methadone (X2 = 7.51, p = .006, Cramer’s V = 0.16, 95% CI[0.32, 0.83]). This 

group difference had a strong effect that remained significant even after an FDR 

adjustment.  

 Route of opioid administration differed such that those who elected training (n = 

74, 66.7%) indicated somewhat greater ever use of intravenous administration than those 

who declined (n = 105, 54.4%); but this moderate effect did not remain significant when 

adjusting for multiple inferences (X2 = 4.18, p = .041, Cramer’s V = 0.12, 95% CI[1.02, 

2.72]). Similarly, elect individuals (n = 82, 73.9%) endorsed lifetime polysubstance use 

more than decline (n = 121, 62.7%), though the moderate effect was not statistically 

significant (X2 = 3.32, p = .069, Cramer’s V = 0.11, 95% CI[0.96, 2.77]). Those who 

declined training (M = 0.94, SD = 1.32) had been hospitalized for opioid overdose more 

frequently than those who elected training (M = 0.62, SD = 1.07) with a small effect that 

did not remain significant after multiple comparisons adjustment (t(298) = 2.13, p = .034, 
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Cohen’s d = 0.26, 95% CI[0.02, 0.49]). Inpatient treatment was also slightly more 

common for decliners (M = 1.22, SD = 1.44) as compared to electors (M = 0.98, SD = 

1.38), with a small effect that was not significant (t(301) = 1.39, p = .165, Cohen’s d = 

0.17, 95% CI[-0.07, 0.40]). 

 In terms of opioid overdose experiences, those who declined training (M = 2.06, 

SD = 1.61) had marginally more personal overdoses than those who elected (M = 1.99, 

SD = 1.61). However, the effect was small and not significant (t(296) = 0.38, p = .708, 

Cohen’s d = 0.05, 95% CI[-0.19, 0.28]). Participants in the decline group (M = 2.61, SD 

= 1.59) also reported witnessing others overdose slightly more frequently than in the elect 

group (M = 2.05, SD = 1.58). The significance of this difference remained after 

controlling for multiple inferences, though the effect was small (t(300) = 3.01, p = .003, 

Cohen’s d = 0.36, 95% CI[0.12, 0.60]).  

 

Reasons for Declining Training 

 Completion of the Decline Survey was not required, given that participants had 

just indicated a lack of desire to advance further with the study. A total of 34 participants 

chose to complete the survey. Interpretations cannot be made due to the small response 

rate, and data are thus presented solely for descriptive purposes. The most cited reasons 

for these participants refusing training were lack of need (n = 8, 23.5%), fear of others 

thinking they use opioids (n = 7, 20.6%), and ability to obtain naloxone through another 

venue (n = 7, 20.6%). Most preferred training formats included video (n = 8, 23.5%), 

website (n = 6, 17.6%), and in-person (n = 6, 17.6%). In terms of ideal length of training, 

most chose 21-30 minutes (n = 11, 32.4%).  
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Discussion 

 

 This study compared individuals who elected or declined to participate in online 

opioid overdose and naloxone administration training as a means to provide preliminary 

characterization of a target population for these programs. Identifying characteristics of 

those most interested in accepting training could increase utilization and impact of OEND 

programs. This project seems to be the first to explore and report differences among 

individuals who choose or reject to partake in OEND.  

 Demographically, females were slightly more likely to elect training, which is 

consistent with general findings elsewhere that show stronger research engagement 

among women (Becker, 2022). All other demographic characteristics were comparable 

between groups, potentially indicating that interest in online training is not skewed 

toward any particular demographic.  

 The hypothesis that participants who opted for training would be more likely to 

have active opioid use, higher severity of use, experience of past overdose, and know 

someone who has experienced an overdose, was largely unsupported. Within this sample, 

rates of active opioid use were effectively uniform between those who elected training 

and those who declined. Individuals who elected training did endorse somewhat more 

lifetime intravenous administration and polysubstance use. On the other hand, those who 

declined training reported slightly more frequent opioid overdose-related hospitalizations 

and engagement in inpatient substance use treatment. Lifetime occurrences of both 

personal and witnessed opioid overdoses were marginally higher among training refusers. 

While the various types of opioids reportedly used were generally similar between the 

groups, lifetime illicit use of methadone was greater for those who declined training .    
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 Overall, those who chose to take part in training reported riskier behaviors during 

actual drug use, as intravenous administration and concurrent use of multiple substances 

have each been associated with amplified risk of fatal overdose (Cicero et al., 2020; 

Crummy et al., 2020; Mathers et al., 2013; Riley et al., 2016). Curiously, however, they 

indicated fewer personal overdoses than their counterparts. Those with riskier drug use 

behaviors may perceive themselves as more vulnerable to overdose and therefore engage 

in protective behaviors (e.g., test shots; Bonar & Bohnert, 2016). Given the small sample 

size, the disparity in number of overdoses between groups may simply not be meaningful. 

Or those interested in training could be more likely to have fatal overdoses, which would 

not be accounted for among already deceased individuals who could not participate in the 

study. In addition to reporting more frequent personal overdoses, those who declined 

training also witnessed more overdoses and more often utilized emergent and inpatient 

treatment. These individuals may have more exposure to naloxone through witnessing its 

administration to others or because some emergency departments and treatment facilities 

offer take home naloxone (Dora-Laskey et al., 2022; Katzman et al., 2020). Greater 

exposure to overdose response procedures and naloxone could increase confidence in 

one’s ability to appropriately react in an overdose situation and decrease perceived need 

for training.  

 Comparisons inferred within this sample cannot be extrapolated due to the pilot 

nature of the study. With the small pilot sample and potential lack of power to identify 

true differences, group comparisons were interpreted with measures of effect size even 

without indicated statistical significance. Greater illicit methadone use and more 

frequently observed overdoses for those who declined training were the only group 
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differences that were statistically significant after adjusting for multiple comparisons. 

Data included in these analyses are derived from a self-report questionnaire without any 

form of secondary validation. Scales for responses related to frequencies were truncated 

(e.g., “More than three times”) rather than allowing for open-ended number answers. The 

decline survey was not a required piece of the study, thus diminishing potential response 

rate and interpretability. Even with these limitations, this study utilized a comprehensive 

questionnaire to innovatively explore characteristics of those most interested in OEND 

programs as a means to potentially increase the impact of this life-saving intervention.       

Conclusion 

 

This project provides preliminary data for a future fully powered study to 

characterize the population most inclined to engage in OEND programs. Understanding 

differences between individuals who elect and decline training could help tailor how 

OEND programs present their information. Knowing characteristics of those who opt for 

and refuse training could also allow OEND programs to better highlight training benefits 

for those who might not recognize its value for them personally. Tailoring recruitment 

approaches for OEND programs could increase its impact and further prevention efforts 

against fatal overdose.  
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Table 1. Demographic Characteristics of Sample at Baseline by Group  

(Elect Training vs. Decline) 
 Elect Training 

(n = 111) 

Decline Training 

(n = 193) 

Effect Size 

 M/n SD/% M/n SD/% Cramer’s V/ 

Cohen’s d 
p 

Age, (M, SD) 37.99 9.86 37.24 9.46 0.08 .512 

Race     0.10 .657 

American Indian/Alaskan Native 1 0.9% 3 1.6%   

Black/African American 12 10.8% 23 11.9%   

White/Caucasian 91 82.0% 160 82.9%   

Multiracial 7 6.3% 7 3.6%   

Ethnicity     0.06 .326 

Hispanic 4 3.6% 12 6.2%   

Non-Hispanic 107 96.4% 181 93.8%   

Sex     0.14 .015* 

Female 69 62.2% 92 47.7%   

Male 42 37.8% 101 52.3%   

Educational Attainment     0.11 .492 

Prefer not to answer 1 0.9% 1 0.5%   

Less than high school 8 7.2% 12 6.2%   

High school/GED 69 62.2% 119 61.7%   

Technical/Associate’s degree 24 21.6% 33 17.1%   

Bachelor’s degree or higher 9 8.1% 28 14.5%   

Psychiatric Disorder     0.09 .320 

Prefer not to answer 1 0.9% 1 0.5%   

Yes 64 57.7% 95 49.2%   

No 46 41.4% 97 50.3%   

Note. *Statistically significant at a 10% False Discovery Rate level   
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Table 2. Illicit Opioid Use, Severity of Use, and Overdose Experience  

Characteristics of Sample by Group (Elect Training vs. Decline) 
 Elect 

Training 

(n = 111) 

Decline 

Training 

(n = 193) 

Effect Size 

 n % n % Cramer’s V  p 

Active Opioid Use 95 85.6% 164 85.0% 0.02 .739 

Prescription Opioid Use (Ever) 108 97.3% 182 94.3% 0.07 .437 

Heroin Use (Ever) 80 72.1% 146 75.6% 0.04 .492 

Fentanyl Use (Ever; Not Laced) 64 57.6% 116 60.1% 0.05 .671 

Methadone Use (Ever) 44 39.6% 108 56.0% 0.16 .006* 

Buprenorphine/Naloxone Use (Ever) 76 68.5% 127 65.8% 0.03 .635 

Intravenous Administration (Ever) 74 66.7% 105 54.4% 0.12 .041 

Polysubstance Use (Ever) 82 73.9% 121 62.7% 0.11 .069 

 M SD M SD Cohen’s d p 

Number of Hospitalizations for OD 0.62 1.07 0.94 1.32 0.26 .034 

Number of Inpatient Treatments 0.98 1.38 1.22 1.44 0.17 .165 

Number of Personal Overdoses 1.99 1.61 2.06 1.61 0.05 .708 

Number of Observed Overdoses 2.05 1.58 2.61 1.59 0.36 .003* 

Note. OD = Overdose; *Statistically significant at a 10% False Discovery Rate level  
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Abstract 

 

Importance: This study evaluated the effectiveness of online opioid overdose and 

naloxone administration education and impact of naloxone possession.  

Objective: A priori hypotheses: 1) knowledge will improve subsequent to training; 2) 

possession of naloxone will be lower for the group instructed to obtain it from a 

pharmacy; 3) no group differences will exist between individuals who obtained naloxone 

and not in regard to overdoses, opioid use, and treatment interest.     

Design: Secondary analysis from a pilot randomized clinical trial that included three 

monthly follow-ups. Data collection occurred between July 2021 and January 2022.  

Setting: Participation in the study occurred entirely online.  

Participants: All enrolled subjects had reported illicit use of opioids within the past six 

months and were required to be at least 18 years old with access to an electronic device. 

Out of the 447 individuals assessed for initial eligibility, 304 completed the first portion, 

219 were screened for the training portion, 111 were randomized, and 98 completed the 

training.  

Intervention: Participants viewed a video outlining signs of and responses to opioid 

overdose, and how to administer naloxone.  

Main Outcomes and Measures: Effectiveness of training was measured with pre- and 

post-training knowledge questionnaires. Naloxone kit possession, overdoses, opioid use 

frequency, and treatment interest were self-reported on follow-up assessments. 

Results: Participants (N=98) consisted of 61.2% female (38.8% male), 84.7% Caucasian, 

and 9.2% Black/African American, and were on average 38.7 years of age. Mean 

knowledge scores significantly increased from 6.82/9.00 to 8.22 after training 
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(t(194)=6.85, p <.001, 95% CI[1.00, 1.81], Cohen’s d=0.85). Difference in naloxone 

possession between randomized groups was significant with a large effect size (p < .001, 

diff=0.60, 95% CI[0.47, 0.73]). A bidirectional relationship was found between naloxone 

possession and frequency of opioid use. Overdoses and treatment interest were similar 

across possession status.  

Conclusions and Relevance: Opioid overdose education is effective in online video 

format. Disparity in naloxone possession across groups indicates barriers to obtaining 

naloxone from pharmacies. Naloxone possession did not influence risky opioid use or 

treatment interest and its impact on frequency of use warrants further investigation.   

Trial Registration: Clinitaltrials.gov- NCT04303000  
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Introduction 

Over the past two decades, more than 500,000 people in the United States have 

died from opioid overdose (Opioid Data Analysis and Resources, 2021). During that time 

period, deaths related to opioid overdose increased eight-fold with over 207 people 

currently dying every day (Data Overview, 2022; Understanding the Epidemic, 2022). 

With this rapid rise in mortality rates, federal agencies have responded with enhanced 

efforts to collect overdose data and implement effective harm reduction strategies (About 

OD2A, 2021). In connection with their recent cooperative aimed at preventing fatal 

opioid overdose, the Centers for Disease Control and Prevention (CDC) stressed the 

importance of utilizing evidence-based prevention approaches, with targeted naloxone 

distribution topping their list (Carroll et al., 2018).  

Naloxone is an opioid antagonist that reverses the effects of excessive opioid 

intake including respiratory depression, hypotension, and sedation. Originally employed 

in emergency department settings, naloxone is now able to be administered on site by 

trained first responders or laypersons as a means to reduce the crucial window between 

overdose onset and treatment (Darke & Duflou, 2016). Numerous studies have 

demonstrated the efficacy of programs that train laypersons to recognize the signs of 

opioid overdose, execute response protocol, and deliver naloxone (Bennett et al., 2018; 

Clark et al., 2014; McAuley et al., 2015; McDonald & Strang, 2016; Razaghizad et al., 

2021; Wheeler et al., 2015). Opioid Overdose Education and Naloxone Distribution 

(OEND) programs have been found to effectively improve participants’ knowledge of 

overdose risk factors, indications, and response procedures when comparing pre- and 

post-training assessment scores, or comparing scores to those of non-trained participants 
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(Clark et al., 2014; Giglio et al., 2015; Razaghizad et al., 2021). The same benefits have 

been observed with trainings delivered through computer-based intervention, remaining 

consistent at long-term follow-up (Clark et al., 2014; Giglio et al., 2015; Huhn et al., 

2018; Razaghizad et al., 2021). In addition to enhancing participants’ knowledge, OEND 

programs increase the use of recommended response strategies and considerably decrease 

opioid overdose mortality (Bennett et al., 2018; Bird et al., 2016; Clark et al., 2014; 

Giglio et al., 2015; McAuley et al., 2015; McDonald & Strang, 2016; Razaghizad et al., 

2021; Walley et al., 2013; Wheeler et al., 2015). 

Despite the demonstrated value of OEND, these programs remain underutilized 

especially given the current severity of opioid-related morbidity and mortality. 

Established OEND programs are usually executed by large medical research institutions, 

county health departments, or treatment programs, resulting in a paucity of access in rural 

areas and for individuals who have not yet presented for treatment (Bennett & Elliott, 

2021; Jarlais et al., 2015; Jones et al., 2017; Lambdin et al., 2017, 2018). Additionally, 

the concept of naloxone possession continues to face unfounded criticisms that negatively 

impact policy enactment and distribution. Policy makers, police officers, and even 

pharmacists have endorsed the view that naloxone allows for continued, increased, or 

riskier opioid use (Barocas, 2019; Bazazi et al., 2010; Lai et al., 2021; Murphy & Russell, 

2020; Sisson et al., 2019; Winograd et al., 2020). OEND follow-up assessments 

continually indicate a lack of increase in opioid use or even demonstrate a decrease in 

use, as harm reduction interventions often connect participants to treatment options (Doe-

Simkins et al., 2014; Ellis et al., 2021; Giglio et al., 2015; Jones et al., 2017; Seal et al., 

2005; Tse et al., 2022; Wagner et al., 2010; Walley et al., 2013).  
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Even with unsubstantiated concerns regarding unintended consequences of 

naloxone possession, most states have passed standing order laws that allow pharmacies 

prescriptive authority to dispense naloxone without an individual prescription being 

presented (Gertner et al., 2018; Lambdin et al., 2018; Xu et al., 2018). However, stocking 

of naloxone can be limited, especially for rural, independent pharmacies (Cid et al., 2021; 

Egan et al., 2020; Guadamuz et al., 2019; Guy et al., 2019, 2021; Pollini et al., 2022; 

Sisson et al., 2019). If naloxone is in stock and available for purchase, the price can vary 

from fifty to hundreds of dollars, making cost a considerable barrier. Many persons who 

use opioids do not have insurance and those who do often encounter policies that place 

restrictions on the coverage of naloxone (Huskamp et al., 2018). Pharmacists holding 

negative attitudes toward naloxone has been associated with decreased dissemination 

from their pharmacy (Sisson et al., 2019). Overall, these barriers to optimally 

implementing OEND and obtaining naloxone from pharmacies prevent high-risk 

individuals from accessing this life-saving treatment.   

The current study examines secondary outcomes of a pilot clinical trial that 

assessed feasibility of a novel approach to OEND with employment of completely remote 

methodologies. The training procedures included review of an educational video along 

with supplemental materials in addition to an assessment of participants’ knowledge prior 

to and after training. Randomized assignment to group was conducted such that one 

group was provided naloxone and the other guided to procure naloxone through standing 

order pharmacies. Repeated follow-up assessments examined opioid use behaviors in 

relation to naloxone possession. A priori hypotheses were as follows: 1) opioid overdose 

and naloxone knowledge will significantly improve subsequent to training; 2) possession 
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of naloxone will be lower for the group instructed to obtain it from a pharmacy as 

compared to the group with study disseminated naloxone; 3) no group differences will 

exist between individuals who obtained naloxone versus those who did not in regard to 

reported overdoses, opioid use, and interest in substance use treatment.  

 

Methods 

Participants 

Individuals who had illicitly used opioids within the past six months were 

recruited via online advertisements placed on Craigslist within 16 cities in the Southeast. 

The advertisement contained a secure link to an online eligibility survey housed within 

REDCap™ data capture software. Eligibility criteria required that participants be at least 

18 years of age, used opioids in an illicit manner within the past six months, had 

accessibility to an electronic device with internet capabilities, and did not currently own a 

naloxone kit or have a known contraindication to naloxone. This study is registered with 

ClinicalTrials.gov and full eligibility criteria can be found on the site (NCT04303000). 

 

Procedures 

Eligible individuals were automatically directed to a virtual informational consent 

sheet describing the first of two portions of the study, which consisted of a survey 

pertaining to history of opioid and other substance use, overdose experiences, familiarity 

with naloxone, and substance use treatment history. Indicating consent advanced the 

participant to the online survey, at the end of which they could opt to continue with the 
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second portion of the study to receive opioid overdose and naloxone administration 

training.  

Interested and eligible participants viewed a comprehensive virtual consent 

document, signed electronically, and were sent a copy of the completed form. 

Immediately following completion of the consent process, participants were sent an 

individualized, secure REDCap link to the training module via email. First, participants 

completed a brief questionnaire assessing their knowledge related to aspects of opioid 

overdose and naloxone. Next, they watched a 10-minute training video in which medical 

professionals and individuals with personal experience of opioid use outline 

characteristics of opioid overdose as well as actions to take in an overdose situation 

(Prevent an Overdose, Save a Life, 2013). In the video, a medical professional also 

performs a demonstration of how to administer intramuscular injection and nasal spray 

forms of naloxone. After watching the video, participants were provided with an acronym 

(SAVE ME) to facilitate recall of appropriate steps to follow during an opioid overdose 

scenario (e.g., Stimulate-Airway-Ventilate-Evaluate-Muscular Injection/Nasal Spray-

Evaluate/Support; SAVEME Steps: What to Do for a Suspected Overdose, 2022). 

Participants completed the aforementioned knowledge questionnaire a second time after 

viewing the video and acronym to assess training effectiveness.  

Participants were randomized to one of two conditions. Those randomized to the 

first group (Opioid Overdose Education and Naloxone Distribution [OEND]) were 

provided with a 4mL naloxone nasal spray. Individuals randomized to the second group 

(Opioid Overdose Education [OE]) were given a list of pharmacies in their area where 
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they could obtain a naloxone kit. Randomization was executed through REDCap software 

with 1:1 allotment and randomization blocks size 4.  

Both randomized groups engaged in monthly follow-up assessments one, two, and 

three-months after training completion. REDCap automatically distributed individualized 

links to follow-up surveys via email at each time point and sent reminder emails for any 

unfinished surveys. Follow-up assessments focused on naloxone kit usage and in the 

event that an overdose had occurred, the circumstances and outcomes. Participants’ 

current opioid use and interest or engagement in treatment was also assessed. All study 

procedures were reviewed and approved by the Institutional Review Board at the 

University of Alabama at Birmingham.     

 

Measures 

Opioid Use Questionnaire. This 64-item questionnaire assesses use history of 

various opioids including illicit prescription opioids, heroin, fentanyl, and those used for 

medication assisted treatment. Past and current use of other substances is also included. 

The questionnaire inquires about previous overdoses, hospitalizations, and substance use 

treatments. Knowledge of and past experience with naloxone is also assessed. Items 

included were modeled after standardized questions from nationally representative 

studies and substance use screening assessments (National Adult Tobacco Survey 

(NATS), 2014; NIDA-Modified ASSIST (NM ASSIST), 2020; Population Assessment of 

Tobacco and Health (PATH) Study, 2014). 

 



64 

 

 

 

Pre- and Post-Training Knowledge Questionnaire. This 9-item questionnaire was 

administered prior to and following training in order to evaluate effectiveness. Items are 

multiple choice format and concentrate on risk factors for opioid overdose, signs of 

overdose, essential actions during an overdose situation, and functionality of naloxone. 

All content presented on the questionnaire was addressed in the training. Each question 

counted as one point for a total possible score of nine points. Questions were derived 

from a previously validated scale (Williams et al., 2013). 

 

Follow-up assessments. A 21-item questionnaire that includes questions about 

whether the participant had used their naloxone kit, who received the naloxone, who 

administered the naloxone, whether suggested steps (e.g., calling 911) were followed, and 

outcomes. The questionnaire also inquires about the participants’ current opioid use, 

whether they had experienced overdose since the last assessment, and whether they were 

considering or had entered substance use treatment. The OE group had a slightly 

modified version of the questionnaire that integrated five additional questions related to 

attainment of a naloxone kit.  

 

Data Analytic Approach 

Descriptive statistics were utilized for participant demographic characteristics, 

naloxone kit possession and usage quantities, and particular naloxone use outcomes. 

Frequencies and percentages of follow-up outcomes (e.g., use of naloxone kit, who 

received the naloxone, experience of personal or observed overdose, substance use 

treatment entry, and current illicit opioid use) were calculated with respective confidence 
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intervals. With the sample size of the study and number of reported naloxone kits used, 

this pilot project was not sufficiently powered to examine differences between 

participants who used their kit or not.  

Balance between randomized groups across demographic variables and 

participant characteristics was assessed through chi-square and t-test analyses with 

examination of effect size measures. Baseline factors for participants lost to follow-up 

were not used as adjusting covariates, as only six participants did not complete the study. 

Mean scores of pre- and post-training knowledge questionnaires were calculated 

and compared using a mixed-effects model and a measure of effect size (Cohen’s d with 

SD estimated with variance components). Uncertainty about the estimate is qualified with 

a confidence interval. 

Generalized estimated equations (GEE) with an exchangeable covariance for 

subject were fitted to repeated measures data in order to compare groups on naloxone kit 

possession, current opioid use, risk behavior, and interest in or seeking treatment across 

follow-up times. Separation in binary models was addressed with a Firth’s correction 

approach. Probit links were utilized for binary outcomes, and model estimated 

proportions and mean differences were used for interpretation. Pairwise contrasts were 

estimated and examined. Inverse-link estimates were computed to facilitate 

interpretation. A false discovery rate (FDR) approach was utilized to adjust for multiple 

inferences. Confidence intervals were computed to quantify uncertainty about estimates 

(Glickman et al., 2014). A cross-lagged panel model was conducted in R statistical 

software with the “lavaan” (i.e., latent variable analysis) package (Rosseel, 2012) for 

structural equation modeling to estimate directional effects of correlated variables. A 
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fitting method robust to deviations in normality was used due to the inclusion of binary 

variables. All available data was used without any list-wise deletion. Standard errors were 

computed using non-parametric methods (e.g., bootstrapping).  

All participants randomized to the OEND group were provided with a naloxone 

kit while those in the OE group self-selected to obtain naloxone at their local pharmacy. 

For opioid use, risk behavior, and treatment interest, GEE analyses were conducted 

comparing participants with and without naloxone for the entire sample (69 naloxone kits 

vs. 29 without naloxone) as well as selectively examining OE group participants (21 

naloxone kits vs. 29 without naloxone). Separately analyzing the OE group was done as a 

means to ecologically evaluate the effect of self-selecting naloxone possession.      

Eight response options for current opioid use ranged from “Not at all” to 

“Multiple times per day.” Six response options for interest in substance use treatment 

included “No,” “Not sure,” “Maybe one day,” “Yes,” “Currently in treatment,” and 

“Recently completed treatment.” Personal overdose experience was used as a proxy 

measure of risky opioid use, as high-risk substance use behaviors heighten the possibility 

of overdose (Elliott et al., 2021; Krawczyk et al., 2020; Webster, 2017). 

 

Results 

In terms of demographic characteristics of the sample (N = 98), the average age 

was 38.7 years (SD = 9.9), 61.2% were female, 38.8% were male, 9.2% were 

Black/African American, and 84.7% were white/Caucasian. There were no statistically 

significant differences between randomized groups in terms of age, sex, or race. See 

Table 1 for baseline demographic characteristics of the sample partitioned by group.  
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With regard to randomization, 55 were allotted to the OEND group and 56 to the 

OE group. Of the 111 participants that were randomized, 13 did not complete the training 

and related questionnaires. Between those who did not finish the training and those who 

did, there were no statistical differences in assigned group or demographic 

characteristics. Of the 98 participants (48 OEND, 50 OE) who successfully finished the 

training, 100% completed the first follow-up assessment, 86% (n = 95) completed the 

two-month follow-up, and 83% (n = 92) completed the three-month follow-up. Of the six 

participants that were lost to attrition, five were male and one was female, four identified 

as white and two as multiracial. 

Prior to completing the training, participants’ mean knowledge questionnaire 

score was 6.82 (SD = 1.66) out of 9.00. The average knowledge questionnaire score post-

training increased to 8.22 (SD = 1.17). This improvement in knowledge subsequent to 

training completion was statistically significant with a large effect size (t(194) = 6.85, p 

<.001, 95% CI [1.00, 1.81], Cohen’s d = 0.85), supporting the hypothesis that opioid 

overdose and naloxone knowledge would increase with training. 

Each participant in the OEND group (n = 48) received a naloxone nasal spray. Of 

the 50 individuals in the OE group, only 21 (42%) reported obtaining their own naloxone 

kit. See Table 1 for demographic characteristics divided by naloxone kit possession 

status. In the OE group, those who obtained a kit did not statistically differ on any 

demographic characteristics in comparison to individuals who did not obtain a kit. The 

hypothesis that possession of naloxone would be lower for the OE group as compared to 

the OEND group was supported. A binary GEE analysis with probit links showed that the 

time averaged difference in naloxone kit possession between the OEND group (M = 0.98) 
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and the OE group (M = 0.38) was significant with a large effect size (p < .001, df = 1, diff 

= 0.60, 95% CI [0.47, 0.73]). Pairwise comparisons indicated that the mean difference 

between groups on naloxone possession was significant with a large effect size at Month 

1 (p < .001, df = 1, diff = 0.63, 95% CI [0.50, 0.77]), Month 2 (p < .001, df = 1, diff = 

0.61, 95% CI [0.48, 0.75]), and Month 3 (p < .001, df = 1, diff = 0.55, 95% CI [0.41, 

0.69]) follow-up assessments.  

Overall, 16 participants reported using their naloxone kit in an overdose situation 

over the three-month follow-up period. Naloxone kit utilization was exactly evenly split 

between the OEND and OE groups. Out of the 16 naloxone kits used, three were used on 

the participant by a friend or family member. The remaining kits were administered to 

friends/family members (n = 9) of the participant or a third-party individual (n = 4). All 

naloxone kits used resulted in a life reportedly being saved. For participants with 

indicated naloxone possession, five (2.6%) personal overdoses were reported during the 

follow-up period, in comparison to four (4.5%) personal overdoses for those without 

naloxone. Binomial GEE analyses with probit links and pairwise contrasts were 

conducted to investigate group differences in reported overdoses across the three follow-

up time points. When examining the entire sample, GEE pairwise comparisons did not 

show a difference in overdose incidents between participants with or without naloxone at 

Month 1 (p = .705, df = 1, diff = 0.02, 95% CI [-0.06, 0.09]), Month 2 (p = .486, df = 1, 

diff = 0.04, 95% CI [-0.08, 0.17]), or Month 3 (p = .515, df = 1, diff = 0.03, 95% CI [-

0.11, 0.06]). Similarly, there was no difference in reported overdoses between groups at 

Month 1 (p = .936, df = 1, diff = 0.01, 95% CI [-0.10, 0.11]), Month 2 (p = .465, df = 1, 

diff = 0.06, 95% CI [-0.07, 0.18]), or Month 3 (p = .101, df = 1, diff = 0.12, 95% CI [-
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0.27, 0.02]) when comparing only individuals in the OE group who obtained a kit versus 

not. 

In terms of current opioid use frequency during the follow-up period, a majority 

of individuals both with (47%) and without (46%) naloxone kit possession endorsed daily 

use. Linear GEE analyses with pairwise contrasts were conducted to investigate group 

differences in reported frequency of opioid use across the three follow-up time points. 

For the entire sample, the GEE model indicated that participants who owned a naloxone 

kit were marginally more likely to report more frequent opioid use, but the effect was not 

significant (p = .155, df = 1, 95% CI [-1.48, 0.24], Cohen’s d = 0.26). However, this 

difference becomes significant with a moderate effect size when solely examining 

individuals in the OE group who were able to self-select to obtain a naloxone kit or not (p 

= .007, df = 1, 95% CI [0.33, 2.12], Cohen’s d = 0.54). Pairwise comparisons showed this 

difference at Month 1 (p = .024, df = 1, 95% CI [0.15, 2.11], Cohen’s d = 0.49), Month 2 

(p = .026, df = 1, 95% CI [0.15, 2.34], Cohen’s d = 0.54), and Month 3 (p = .027, df = 1, 

95% CI [0.15, 2.48], Cohen’s d = 0.57).  

A cross-lagged panel model was conducted to examine the directionality of the 

association between naloxone kit possession and opioid use frequency among participants 

in the OE group (n = 50). The overall model fit was good (X2 = 8.88, p = .064). At the 

one-month follow-up, 34% of participants possessed a naloxone kit. Possession increased 

to 38% at Month 2 and 45% at Month 3. On a scale from 0 (“Not at all”) to 7 (“Multiple 

times per day”), mean opioid use frequency was 4.76 (SD = 2.25) at Month 1, 4.94 (SD = 

2.35) at Month 2, and 4.63 (SD = 2.43) at Month 3. Naloxone kit possession was 

correlated between Month 1 and Month 2 (r = 0.78, p < .001), Month 1 and Month 3 (r = 
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0.84, p < .001), and Month 2 and Month 3 (r = 0.88, p < .001). Similarly, opioid use 

frequency was correlated between Month 1 and Month 2 (r = 0.83, p < .001), Month 1 

and Month 3 (r = 0.60, p < .001), and Month 2 and Month 3 (r = 0.57, p < .001). The 

associations between kit possession at Month 1 and opioid use at Month 2 (r = 0.02, p = 

.30) and kit possession at Month 2 and opioid use at Month 3 (r = 0.09, p = .15) were 

small and not significant. The associations between opioid use at Month 1 and kit 

possession at Month 2 (r = 0.05, p = .10) and opioid use at Month 2 and kit possession at 

Month 3 (r = 0.01, p = .15) were also small and not statistically significant. See Figure 1 

to view the full path model.   

Across the follow-up period, most participants endorsed potential (29.6%) or 

definite interest (25.4%) in substance use treatment. Linear GEE analyses with pairwise 

contrasts were conducted to examine group differences in substance use treatment 

interest across the three follow-up time points. Results showed that participants who 

owned a naloxone kit were marginally more likely to have greater levels of interest in 

treatment, but the effect was not significant for the entire sample (p = .741, df = 1, 95% 

CI [-0.54, 0.38], Cohen’s d = 0.06), nor for the OE group alone (p = .888, df = 1, 95% CI 

[-0.52, 0.45], Cohen’s d = 0.03). Overall, the hypothesis that no significant group 

differences would exist between individuals with and without naloxone in terms of 

reported overdoses, opioid use, and interest in substance use treatment was partially 

supported. See Table 2 for group differences across follow-up time points for each 

repeated measures variable of interest. For GEE models, p-values <.027 are significant at 

a 10% FDR level.  
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Discussion 

 This pilot randomized clinical trial examined outcomes from a novel approach to 

OEND implementation that exclusively utilized online and remote methodologies as a 

mechanism to broaden its application. Identifying and offering OEND to unreached, 

high-risk individuals through these methods could significantly expand access to this life-

saving intervention, as traditional OEND programs have generally been siloed to 

institutions found in urban areas that likely draw subjects who have already presented for 

treatment (Bennett & Elliott, 2021; Jarlais et al., 2015; Jones et al., 2017; Lambdin et al., 

2017, 2018). Remote OEND could circumvent access barriers such as rurality, pharmacy 

issues, fear of stigma, and unreadiness for treatment. The current study appears to be the 

first to recruit, consent, and train participants entirely online and report related outcomes. 

While this project is procedurally unique compared to other OEND studies, findings 

concerning the efficacy of these programs and those that dispute naloxone criticisms were 

largely consistent with past research. 

 Effectiveness of opioid overdose education is often gauged via knowledge 

assessments comparing intervention and control groups or within subjects repeated 

evaluation following training. In the current study, participants’ understanding of 

naloxone and risk factors, indicators, and response procedures for opioid overdose 

significantly improved consequent to training with mean scores rising from 75.7% to 

91.4%. Similar to previous research, this study demonstrates that non-medical laypersons 

can learn to effectually recognize an opioid overdose and learn appropriate emergency 

procedures, even after a brief (~10 minute) intervention (Clark et al., 2014; Giglio et al., 

2015; Huhn et al., 2018; Razaghizad et al., 2021). This study also provides support for 



72 

 

 

 

education being successfully administered in an online video format without any in-

person requirement, alleviating location related access barriers. 

 Barriers to obtaining naloxone from a pharmacy persist despite widespread 

standing order laws and a substantial increase in naloxone availability within pharmacies 

(Cid et al., 2021; Egan et al., 2020; Gertner et al., 2018; Guadamuz et al., 2019; Guy et 

al., 2019, 2021; Lambdin et al., 2018; Pollini et al., 2022; Sisson et al., 2019; Xu et al., 

2018). Randomization of participants to either receive naloxone or guidance to acquire it 

from a pharmacy illustrated disparity in naloxone ownership with the latter group 

possessing less than half the number of kits as the former. Reasons for not securing a 

naloxone kit at any point during the three-month follow-up period were not investigated. 

However, participants who were required to seek naloxone from a pharmacy being 

significantly less likely to have it suggests potential issues with naloxone accessibility 

through these venues.  

 Information from monthly follow-up assessments replicates past work indicating 

that naloxone distribution prevents fatal opioid overdoses (Bennett et al., 2018; Bird et 

al., 2016; Clark et al., 2014; Giglio et al., 2015; McAuley et al., 2015; McDonald & 

Strang, 2016; Razaghizad et al., 2021; Walley et al., 2013; Wheeler et al., 2015). Over 

the course of the follow-up period, 16 naloxone kits were reportedly used with successful 

overdose reversal. This 23.2% naloxone kit usage rate is much higher than the 8-18% 

characteristically reported from in-person studies (Chichester et al., 2020; Doe-Simkins et 

al., 2014; Katzman et al., 2020; McAuley et al., 2015; Walley et al., 2013; Wheeler et al., 

2015), possibly alluding to the ability of remote OEND to reach those in need who are 

neglected by the current scope of these programs.  
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Evidence against common criticisms of naloxone has been well-established but 

comparing opioid use and treatment variables across individuals with and without 

naloxone expands this investigation (Barocas, 2019; Bazazi et al., 2010; Lai et al., 2021; 

Murphy & Russell, 2020; Sisson et al., 2019; Winograd et al., 2020). The number of 

personal overdoses reported did not differ based on naloxone possession status. Though 

desire to engage in substance use treatment was marginally higher for participants who 

owned naloxone, this effect was miniscule, not statistically significant, and a crude 

comparison given the sample size. Frequency of opioid use was greater for those with 

reported naloxone possession when comparing individuals who self-selected to obtain 

naloxone and those who did not. However, including participants who were randomly 

assigned to be provided a naloxone kit diminishes this observed difference. Further, the 

directionality of the effect is unclear, as a follow-up analysis did not reveal significant 

relationships between the two variables in either direction across time points. Specially, it 

is uncertain whether having naloxone eases fear of negative outcomes thereby increasing 

opioid use, or if those who use opioids at higher levels have safety concerns regarding 

their use, making them more likely to seek out naloxone. The pilot nature of this study 

prevents generalizable inferences. In this sample, it appears that having naloxone 

available to use does not increase risky opioid use behaviors, nor does it result in 

avoidance of treatment. However, naloxone possession may be bidirectionally related to 

high frequency of opioid use.  

As a pilot study, it should be noted that these results are preliminary implications 

that necessitate further examination within a fully powered clinical trial. Information 

related to overdose incidents, ability to obtain a naloxone kit, and frequency of opioid use 
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were self-reported without secondary validation. Socially desirable responding or fear of 

stigma could have influenced participants’ answers, though the impact of these issues 

should be lower given there were no in-person interactions. Reasons as to why many of 

the participants in the OE group were unable to obtain naloxone were not queried and 

could have provided valuable information related to pharmacy dispensing. Ideally, 

analyses examining opioid use severity would have incorporated other data in addition to 

experience of personal overdose, namely route of administration and quantity used. 

Despite these limitations, this study tested an innovative intervention and demonstrated 

effectiveness of online opioid overdose education. Including a comparator group with 

ecological validity was a unique strength for the study. Finally, impressive completion 

rates for the training and strong retention rates across multiple follow-up time points 

(~85% at three months) highlight the feasibility of this novel approach to OEND.  

 

Conclusions 

 Overall, the current study provided support for the effectiveness of implementing 

opioid overdose education via online video format. The disproportion of naloxone 

possession between randomized groups speaks to the need for examination and potential 

restructuring of current pharmacy dispensing practices. Lack of influence in this sample 

from naloxone possession on risky opioid use and interest in treatment further refutes 

outdated criticisms of this harm reduction strategy. The effect of naloxone possession on 

quantity of opioid use needs to be examined with a fully randomized design to parse out 

directionality of this relationship. Preliminary results from this pilot trial indicate 

potential feasibility of implementing optimized, remote OEND to expand access to this 
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life-saving intervention and reduce the high and increasing morbidity of opioid overdoses 

in the United States. 
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Table 1. Demographic Characteristics of Sample at Baseline by Randomized Group and 

Naloxone Kit Possession 
 OEND Group 

(n = 55) 

OE Group 

(n = 56) 

Effect Size 

 M/n SD/% M/n SD/% Cramer’s V/  

Cohen’s d 
p 

Age 37.4 9.1 38.5 10.5 0.11 .558 

Race     0.15 .674 

American Indian/Alaskan Native 1 0.9% - -   

Black/African American 5 4.5% 7 6.3%   

White/Caucasian 46 41.4% 45 40.5%   

Multiracial 3 2.7% 4 3.6%   

Ethnicity     0.002 .985 

Hispanic 2 1.8% 2 1.8%   

Non-Hispanic 53 47.7% 54 48.6%   

Sex     0.03 .751 

Female 35 31.5% 34 30.6%   

Male 20 18.0% 22 19.8%   

Educational Attainment     0.18 .299 

Less than high school 5 4.5% 3 2.7%   

High school/GED 31 28.2% 38 34.5%   

Technical/Associate’s degree 15 13.6% 9 8.2%   

Bachelor’s degree or higher 3 2.7% 6 5.5%   

 Possess Kit 

(n = 69) 

No Kit 

(n = 29) 

Effect Size 

 M/n SD/% M/n SD/% Cramer’s V/  

Cohen’s d 
p 

Age 38.1 10.3 40.4 9.3 0.23 .299 

Race     0.13 .657 

American Indian/Alaskan Native 1 1.0% - -   

Black/African American 5 5.1% 4 4.1%   

White/Caucasian 59 60.2% 24 24.5%   

Multiracial 4 4.1% 1 1.0%   

Ethnicity     0.07 .523 

Hispanic 1 1.0% 1 1.0%   

Non-Hispanic 68 69.4% 28 28.6%   

Sex     0.13 .211 

Female 45 45.9% 15 15.3%   

Male 24 24.5% 14 14.3%   

Educational Attainment     0.15 .550 

Less than high school 6 6.2% 2 2.1%   

High school/GED 39 40.2% 21 21.6%   

Technical/Associate’s degree 17 17.5% 4 4.1%   

Bachelor’s degree or higher 6 6.2% 2 2.1%   

Note. OEND = Opioid Overdose Education and Naloxone Distribution; OE = Opioid Overdose 

Education   
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Table 2. Differences in Kit Possession, Overdoses, Opioid Use Frequency, and  

Interest in Treatment by Randomized Group and Naloxone Kit Possession 
Variable Time 

Point 

OEND Group 

(n = 48) 

OE Group 

(n = 50) 

Effect Size 

  n % n % % Difference p 

Kit Possession Time Ave.     60% <.001* 

 Month 1 48 100.0% 17 34.0% 63% <.001* 

 Month 2 47 100.0% 18 36.0% 61% <.001* 

 Month 3 45 100.0% 21 42.0% 55% <.001* 

Variable Time 

Point 

Possess Kit 

Full Sample 

(n = 69) 

No Kit 

Full Sample 

(n = 29) 

Effect Size 

  n % n % % Difference p 

Overdoses Time Ave.     1.0% .921 

 Month 1 1 3.0% 1 5.0% 2.0% .705 

 Month 2 2 5.0% 3 10.0% 4.0% .486 

 Month 3 2 5.0% 0 2.0% 3.0% .515 

  M SE M SE Cohen’s d p 

Opioid Use Time Ave.     0.26 .155 

 Month 1 4.78 0.27 4.18 0.40 0.26 .192 

 Month 2 4.88 0.25 4.20 0.45 0.29 .179 

 Month 3 4.42 0.28 3.83 0.51 0.25 .293 

Treatment 

Interest 

Time Ave.     0.06 .741 

 Month 1 2.01 0.16 2.00 0.22 0.01 .940 

 Month 2 2.01 0.17 1.87 0.26 0.10 .628 

 Month 3 2.00 0.16 1.93 0.28 0.05 .809 

Variable Time 

Point 

Possess Kit 

OE Group 

(n = 21) 

No Kit 

OE Group 

(n = 29) 

Effect Size 

  n % n % % Difference p 

Overdoses Time Ave.     6.0% .307 

 Month 1 0 5.0% 1 6.0% 1.0% .936 

 Month 2 2 17.0% 3 11.0% 6.0% .465 

 Month 3 2 15.0% 0 3.0% 12.0% .101 

  M SE M SE Cohen’s d p 

Opioid Use Time Ave.     0.54 .007* 

 Month 1 5.50 0.35 4.38 0.41 0.49 .024* 

 Month 2 5.64 0.38 4.39 0.44 0.54 .026* 

 Month 3 5.30 0.37 3.99 0.50 0.57 .027* 

Treatment 

Interest 

Time Ave.     0.03 .888 

 Month 1 1.92 0.24 1.98 0.22 0.04 .851 

 Month 2 1.87 0.24 1.86 0.27 0.01 .973 

 Month 3 2.06 0.23 1.91 0.28 0.11 .654 

Note. Discrepancies between observed frequencies and percentages from models are due to 

Firth’s correction; “Time Ave.” = “Time-Averaged”; *p-values <.027 are significant at a 10% 

FDR level. 
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Figure 1. Cross-Lagged Panel Model Between Naloxone Kit Possession and Opioid Use 

Frequency 

 

 
Note. Standardized coefficients shown; “m1” = Month 1; “m2” = Month 2; “m3” = 

Month 3; “possess_kit” = whether participant possessed naloxone; “oftenuseop” = 

frequency of opioid use.   
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SUMMARY AND CONCLUSIONS 

 

Overall Findings 

 

The overall goal of this project was to provide preliminary information for 

potential avenues to expand access to OEND. Primarily, the project aimed to evaluate the 

feasibility of applying remote methodologies to the OEND model. Secondary aims 

included examining criticisms of naloxone possession in addition to identifying 

characteristics of those most interested in OEND.  

  This study demonstrated feasibility and acceptability of implementing remote 

OEND through online recruitment, online virtual opioid overdose and naloxone 

administration training, and postal distribution of naloxone kits. Recruitment via online 

advertising was successful, with a larger than targeted sample size obtained within a brief 

timeframe. Robust retention through completion of the study provides further support for 

the feasibility of online administration of questionnaires, training, and follow-up 

assessments. Online training consisting of a brief video effectively improved participants’ 

knowledge of overdose risk factors, signs, and response procedures, as well as their 

understanding of naloxone. Gauging of participants’ satisfaction with the remote format 

of study procedures indicated acceptability, as a majority of participants endorsed high 

satisfaction. Satisfaction ratings were generally uniform across randomized groups. 

However, participants in the first group indicated much higher satisfaction with receiving 

a study provided naloxone kit in comparison to those in the second group who received 
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specific information on how to obtain a kit via pharmacy. Relatedly, a majority of 

individuals in the second group did not acquire naloxone during the three-month follow-

up period, demonstrating a significant disparity in kit possession across randomized 

groups. 

 In response to criticism that naloxone kit possession encourages opioid use and 

avoidance of treatment, participants with and without naloxone were compared on 

reported personal overdoses, frequency of opioid use, and interest in substance use 

treatment across the follow-up period. No difference was found in the number of reported 

personal overdoses based on status of naloxone possession. Individuals who obtained 

naloxone had greater frequency of opioid use than those who did not. There was a 

stronger relationship between higher opioid use preceding naloxone acquirement as 

opposed to the inverse relationship. Interest in treatment was slightly higher for those 

who possessed naloxone, though the difference was not significant.   

Naloxone distribution is most effectual when it is targeted, equipping those most 

likely to witness and respond to opioid overdose with the ability to do so successfully 

(Carroll et al., 2018). As such, this study not only aimed to identify methods to expand 

OEND access but also sought to provide preliminary characterization of those most 

interested in participating in order to promote targeted tailoring of these programs. 

Within this sample, individuals who elected to participate in training and those who 

declined had similar rates of current opioid use. Those who elected to participate 

endorsed more intravenous drug administration and polysubstance use. Individuals who 

declined to engage in training reported somewhat greater frequency of personal and 
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observed overdose, overdose-related hospitalizations, and inpatient substance use 

treatments. Decliners also indicated more illicit use of methadone.  

 

Interpretation of Findings 

 

 Overall, feasibility and acceptability of remote OEND was supported as 

evidenced by strong recruitment and retention, improvement in participant knowledge, 

and notable participant satisfaction. Recruitment and retention were robust even with a 

traditionally difficult to reach population such as individuals with substance use. The 

impressive engagement of this population potentially indicates ability of an online 

approach to reach those in need who are missed through traditional recruitment and to 

maintain their involvement. Remote application of OEND eliminates transportation and 

related cost or time barriers, especially for individuals in rural areas, likely enhancing 

engagement. Similar to in-person studies, participant knowledge regarding opioid 

overdose risks, indications, and response strategies improved subsequent to training 

(Clark et al., 2014; Giglio et al., 2015; Razaghizad et al., 2021). This provides support for 

training being effectively administered via a brief online video. Acceptability was 

demonstrated by participants’ high satisfaction with the online format of the consent 

document, surveys, and training video. Moreover, participants largely perceived the 

training as effective and felt confident in their ability to administer naloxone after 

receiving guidance.  

 The lower satisfaction ratings and kit possession for participants given 

information on how to obtain a kit through a pharmacy indicate barriers to acquiring 

naloxone through this route. The similarity in reported number of personal overdoses and 
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interest in treatment across naloxone possession status provides further refuting evidence 

against the concern that having naloxone promotes opioid use and avoidance of 

treatment. Frequency of opioid use was higher for individuals with naloxone, but greater 

opioid use more often preceded naloxone purchase. Thus, a relationship between 

naloxone and higher opioid use may be explained by safety concerns regarding usage 

amount increasing the likelihood of obtaining naloxone, rather than possession reducing 

the fear of fatal overdose and subsequently encouraging use. 

 Perceiving oneself as more vulnerable to fatal opioid overdose may also increase 

desire to participate in opioid overdose and naloxone administration training. Individuals 

in this study who elected training indicated greater intravenous administration and 

polysubstance use, both of which are associated with increased risk of fatal overdose 

(Cicero et al., 2020; Crummy et al., 2020; Mathers et al., 2013; Riley et al., 2016). Those 

who declined participation in training had more experience with opioid overdose and 

related treatment. Having greater exposure to overdose response procedures by frequently 

witnessing others overdose may increase one’s confidence in responding to these 

situations and decrease perceived need for training. Similarly, individuals having more 

experience with emergent or inpatient treatment in relation to opioid overdose or use 

could equate to a belief that they can recover without having possession of naloxone.  

 

Conclusions 

 In summary, this study provided support for the feasibility and acceptability of 

online opioid overdose and naloxone administration training and postal distribution of 

naloxone. Implementing this methodology could greatly expand access to this life-saving 
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intervention and reduce fatal overdoses. Modest obtainment of naloxone from pharmacies 

illuminates limits to accessibility through this setting and potential need for restructuring 

of naloxone access legislation. Naloxone possession did not appear to negatively impact 

opioid use or interest in treatment, adding to preexisting evidence against these concerns 

and further suggesting that they should not inhibit policy enactment. OEND programs 

may benefit from understanding characteristics of individuals who refuse training in 

order to tailor information and better highlight the value of training for those who 

perceive it as unneeded. Given the pilot nature of this study, findings and interpretations 

are preliminary and further examination within a fully powered trial is necessary.    
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