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Abstract

Background: Overdose education and naloxone distribution (OEND) trains people who use 

opioids (PWUO) in how to intervene in cases of opioid overdose but best practices have not been 

assessed empirically.

Methods: PWUO along with a significant other (SO) were randomized to one of three training 

conditions. In the Treatment-as-Usual (TAU) condition, participants were randomized to receive 

minimal overdose-related education. In the extended training (ET) condition, PWUO received an 

extended training, while their SO received no overdose training. In the final condition, both the 

participant and SO received the extended overdose training (ETwSO). Outcome measures were 

naloxone use and overdose knowledge and competency assessed immediately before and after 

training, and at 1-, 3-, 6-, and 12-month timepoints following training.
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Results: Three hundred and twenty-one PWUO (w/ a SO) were randomized. All intensities of 

OD training were associated with sustained increases in OD knowledge/ competency (versus pre-

training baseline p’s < 0.01). PWUO intervened in 166 ODs. The 12-month incidence of naloxone 

use did not significantly differ between groups. Extended training (ET + ETwSO) compared to 

TAU resulted in significantly greater naloxone utilization by: 30 days (10.1% vs 4.1%, p = 0.041), 

60 days (16.4% vs 5.2%, p<0.001) and 90 days (17.9% vs 9.5%, p = 0.039).

Conclusions: All intensities of OD training were associated with sustained increases in OD 

knowledge and competency, and equivalent rates of successful naloxone use. More extensive 

training increased naloxone utilization during the first 3 months. However, the benefits of more 

comprehensive training should be balanced against feasibility.
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1. Introduction

Worldwide, an estimated 27 million people have opioid use disorder (OUD). Overdose is 

the leading cause of premature mortality among individuals with OUD, people with OUD 

typically experience several non-fatal overdose events, and some studies estimate that over 

90% have witnessed an overdose (Degenhardt et al., 2013; Darke et al., 2011; Lagu et 

al., 2006; Strang et al., 2000; Tracy et al., 2005; Smyth et al., 2007; Wagner et al., 2015; 

World Health Organization, 2018). In an effort to reduce overdose mortality, peer-based 

overdose education and naloxone distribution (OEND) has grown to become a widely used 

harm reduction practice in the United States (U.S.) and around the world (Davis et al., 

2017). Currently, all 50 states in the U.S. have laws to increase access to naloxone among 

those at risk of experiencing or witnessing an opioid overdose, with some states having 

additional legislation providing immunity from civil and criminal liability to lay-persons 

who administer naloxone (Prescription Drug Abuse Policy System, 2019). Though several 

studies have shown that OEND programs are effective, the dire need for opioid overdose 

harm reduction necessitated the rapid introduction of OEND training and the widespread 

implementation of practices that had not been evaluated empirically (Albert et al., 2011; 

Keane et al., 2018; McDonald and Strang, 2016; Walley et al., 2013).

Typically, naloxone distribution programs include training in recognizing the signs and 

symptoms of opioid overdose, and instructions in how to intervene (e.g., call 911, perform 

rescue breathing, administer naloxone, etc. Davis et al., 2017; Clark et al., 2014; Mueller 

et al., 2015). However, programs vary in length of training (5 min–1 h or longer) and 

how information is disseminated (video, pamphlets, one-on-one, small/large group (Dunne, 

2018; Green et al., 2008; Pietrusza et al., 2018; Seal et al., 2005; Tobin et al., 2009)). 

Some studies suggest that greater efforts could be directed toward improving the training 

programs themselves. More specifically, Gaston et al., (2009) found that training people who 

use opioids significantly improved their identification of risk factors and signs of opioid 

overdose (in comparison to pre-training assessment). However, the investigators observed 

a slight and steady deterioration in knowledge, which began at 1-month post-training and 

continued throughout the 6-month observation period. Additionally, other adaptations of 
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training have evolved, such as training a drug-using partner or significant other (SO) 

in recognizing and managing opioid overdose (Kim et al., 2009; McAuley et al., 2010; 

Sherman et al., 2009; Williams et al., 2014).

Previous randomized trials have assessed the effects of behavioral/educational interventions 

on overdose risk behaviors and the frequency of overdose events experienced by participants 

themselves (Bohnert et al., 2016; Coffin et al., 2017). Additionally, a secondary data analysis 

of a randomized controlled trial (n = 80) evaluated the effects of a personally tailored opioid 

overdose prevention education on overdose knowledge and naloxone usage (Winhusen et 

al., 2020). As such, no large-scale, prospective, randomized, controlled trials have compared 

different methods of providing the training that typically accompanies the prescribing of 

naloxone on overdose intervention outcomes (e.g., naloxone utilization). Thus, the goal of 

the current trial was to compare the effects of comprehensive and basic OEND training on 

overdose intervention attempts. Furthermore, this study examined the potential benefits of 

receiving training with a SO. The investigators hypothesized that being trained with a SO 

may increase participants’ OEND engagement and decision making in overdose scenarios, 

and thus may affect naloxone utilization. Deciding to intervene in someone else’s overdose 

may be seen as a social decision since it clearly affects others and not just the responders 

themselves. Being trained with a SO as a form of social learning may facilitate perspective-

taking, and thereby may make it easier to eventually decide to intervene in response to a 

suspected overdose event (Akers, 2009).

2. Methods

2.1. Participant recruitment and screening

Potential participants were recruited at harm reduction sites, as well as through 

advertisements in local newspapers. Following a telephone pre-screen, in-person screening 

procedures were conducted at the New York State Psychiatric Institute (NYSPI) or 

NYU-Bellevue Hospital. Screening included various self-report and clinician-administered 

assessments (Addiction Severity Index (McLellan et al., 1992a), Treatment Service Review 

(McLellan et al., 1992b); Risk Assessment Battery: Navaline et al., 1994). To be eligible 

for the trial, participants had to be aged 21–65 years, in otherwise good mental health, and 

have met DSM-IV criteria for opioid dependence within the past 6 months, and be able to 

identify a SO (i.e., spouse, relative, friend) willing to attend an OEND training with them. 

Participants were excluded if they had an active psychiatric disorder that might have affected 

participation or made participation hazardous (e.g., DSM-IV psychotic disorder, active 

bipolar disorder with mania, a significant history of violent behavior). Participants were 

also excluded if they had received OEND, cardiopulmonary resuscitation training, and/or 

basic cardiac life support training within the past 2 years. Participants who were in treatment 

with extended-release naltrexone for opioid or alcohol dependence were also excluded, as 

they would be less likely to experience opioid overdose while on this medication. Study 

procedures were approved by the NYSPI and NYU Institutional Review Boards.
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2.2. Randomization to interventions

Once enrolled, all participants received basic opioid overdose education training at NYSPI 

or Bellevue, consisting of a ~10 min video and PowerPoint presentation developed by 

the New York City Department of Health and Mental Hygiene. This training included the 

New York State Department of Health (NYSDOH) required topics of: opioid overdose risk 

factors, how to identify an opioid overdose, and how to intervene in an overdose event. 

Following training, participants were given a choice between an overdose response kit 

containing two doses of either intramuscular or intranasal naloxone.

Within approximately one week of receiving the standard training, all participants were 

invited to NYSPI for a second visit and required to bring a significant other (SO: e.g., 

spouse, relative, or friend). Participants were randomized into one of 3 groups: (1) the 

participant and the SO received no additional education related to overdose/naloxone, but 

watched educational videos related to hepatitis and HIV prevention (TAU; Treatment as 

Usual); (2) both the participant and the SO received an additional in-depth psychosocial 

education (ETwSO; Extensive Training with Significant Other) focusing on recognition of 

opioid overdose, prevention of opioid overdose, and appropriate use of naloxone; and (3) 

the participant received the in-depth training and the SO watched educational videos (ET 

group; Extensive Training group). The TAU condition served as a control condition and the 

non-overdose-related educational videos were used to standardize the length of the study 

visit across the three groups (Table 1).

An independent biostatistician developed a stratified randomization schedule. Group 

assignment was based upon the following strata: sex (male/female), substance use disorder 

severity (severe/non-severe, as assessed by their current Addiction Severity Index (McLellan 

et al., 1992a) drug use composite score (<0.4, or ≥0.4: range 0–1)), and OUD treatment 

status [i.e., recently detoxified, active non-medical opioid user, or receiving medications for 

the treatment of OUD (MOUD)]. The goal of the stratification was to equalize the relative 

risk of witnessing and experiencing an overdose event across the three conditions.

The extensive training (ET) developed by the research team was informed by an in-depth 

training developed by another group of investigators (Seal et al., 2005) and also by the 

major components of general training curricula being used in the U.S. at the time (Boyer, 

2012; Enteen et al., 2010; Green et al., 2008; Substance Abuse and Mental Health Services 

Administration, 2013). These components included training on: (a) overdose risk factors, 

(b) methods of assessing potential overdose victims, (c) notification of emergency medical 

services, (d) how to perform rescue breathing, and (e) how to administer naloxone. The ET 

also included psychosocial components designed to increase: knowledge, skills, attention, 

beliefs about capabilities, optimism, and reinforcement related to providing aid to others. 

The resulting 1.5/2 h training included a one-on-one didactic session with the trainer, 

audiovisual segments, and hands-on skills training.

2.3. Assessment and measures

Study assessments were administered at the following time points: before the basic OEND 

training (pre-training), immediately after basic OEND training (post-training), immediately 
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after randomization education group training (Timepoint 0, T0), as well as 1-, 3-, 6-, and 

12-months post-training (T1, T3, T6, and T12). Follow-up time points of 1, 3, 6, and 12 

months were selected based on previous research showing that overdose knowledge begins 

to decrease as soon as 1 month after training (Gaston et al., 2009). Participants were 

compensated $25 for the BL/T0 visit and $25 for each follow-up visit. In the later years of 

the trial the compensation was increased to $50 per visit. The SO was only asked to attend 

the BL/T0 visit during which they received the overdose education curriculum to which they 

were randomized. Primary outcome measures were overdose knowledge and retention, as 

well as rates of overdose intervention throughout the 1-year follow-up period. The following 

measures were used to evaluate overdose knowledge and characterize overdose experiences 

throughout the trial:

• Overdose Tracking (1°): The frequency of naloxone utilization was a primary 

outcome measure. Participants were instructed to contact staff members if they 

experienced, observed, or intervened in an overdose event. Participants were 

also asked about overdose encounters at each follow-up visit. The NYSDOH 

Opioid Overdose Reporting Form was used to detail the circumstances of 

the overdose event. Staff also completed a Naloxone Adverse Effect form 

that asked participants to describe any adverse effects following the naloxone 

administration and their severity.

• Brief Overdose Recognition & Response Assessment (1°) (BORRA: Green 

et al., 2008): Participants are asked to read 16 putative overdose scenarios and 

decide whether the presenting symptoms are an opioid overdose and if naloxone 

should be administered (Range: 0–32).

• Opioid Overdose Attitudes Scale (1°) (OOAS: Williams et al., 2013): This 

28-item questionnaire assessed participants’ attitudes about intervening during an 

overdose event (Range: 28–140).

• Opioid Overdose Knowledge Scale (1°) (OOKS Williams et al., 2013): This 

14-item questionnaire assessed participants’ knowledge of risk factors and 

symptoms associated with opioid overdose and how to intervene during an 

overdose (Range: 0–45).

Secondary outcome measures included incidents of participant OD, intervention success 

rates, along with assessments of participants’ drug use and psychiatric health. Some of these 

data have been reported in previous manuscripts (Martinez et al., 2020, 2021; Jones et al., 

2017, 2020). Urine samples were collected at each study visit to assess opioid and other 

drug use. Outcome measures were not assessed for the SOs due to the practical challenges 

associated with doubling our sample size.

2.4. Retention

At the T0 visit, participants completed a Locator Form to maintain contact. Participants were 

called by telephone periodically between visits and they received a reminder text message 

the day before each scheduled time point. If a follow-up visit was not completed within 

a pre-specified window (T1: 3 days before, 10 days after, T3: ± 2 weeks, T6: ± 3 weeks, 

and T12: ± 4 weeks), the visit was considered “missed.” However, a participant was not 
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considered to be discontinued from the trial unless they withdrew consent and contact efforts 

were continued for subsequent follow-up visits. If the participant missed a time point, three 

attempts were made to contact the participant by telephone (voice, text) and email. If a 

participant did not respond, a research assistant would then call the secondary contacts. 

Two letters were mailed to the participant’s home address reminding them of their future 

appointments. As a last resort, staff members would attempt a home visit.

2.5. Statistical methods

The primary aims were two-fold. First, we sought to compare the rate of naloxone use 

(i.e., cumulative incidence across one year) between participants receiving TAU and those 

receiving extended training, either alone (ET) or with a significant other (ETwSO), per 

the a priori analysis plan. In order to take advantage of the richness of the data, we also 

examined these results as a function of the combined extended training conditions (ET & 

ETwSO) vs control (TAU) conditions, and group differences in kit use at each time point 

post-randomization (i.e., T1, T3, T6, and T12). Second, we sought to investigate the effects 

of opioid overdose education on opioid overdose attitudes (OOAS) and knowledge (OOKS) 

and whether they change over time.

The use of naloxone in response to suspected cases of an opioid overdose was analyzed 

using both time-to-event and generalized linear regression models. Kaplan-Meier was used 

to estimate the cumulative incidence of time until first kit use. Participants who never used 

a kit were censored at their last visit date or 365 days, whichever was earlier. Participants 

who died during the trial were censored at their last visit date. Differences in the cumulative 

incidence of kit use between randomized treatment groups at 30, 60, 90, 180, and 365 days 

were tested using the fixed-point test (Klein et al., 2007) implemented in the R package 

ComparisonSurv (Lyu et al., 2020). Additionally, a generalized linear model was used to test 

for differences in the overall number of naloxone kits used by treatment group including an 

offset term (log follow-up time) to control for differential follow-up. For a better fit of the 

data (based on Bayesian information criterion), a negative binomial distribution was selected 

over Poisson.

Paired t-tests were used to measure changes in knowledge and attitudes (i.e., OOKS and 

OOAS scores) before and after training. Then, linear repeated measures models were used 

to analyze trajectories of knowledge and attitude scores (OOKS, OOAS, and BORRA) as 

well as differences in scores between extended training groups over the one-year follow-up 

period. Baseline demographics, including current treatment status and overdose history, 

were compared across groups for balance using chi-square tests. Generalized linear and 

linear repeated measures models were performed using SAS software version 9.4 (SAS 

Institute, Cary, NC). Statistical tests were two-sided with a significance criterion α = 0.05.

3. Results

3.1. Participant baseline data and retention

A total of 321 participants attended the baseline appointment (BL) and were randomized 

to one of the following treatment groups: TAU (n = 109), ET (n = 108) or ETwSO (n = 
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104). Seven participants did not complete their T0 appointment during which they would 

have received their experimental training, and per our a priori analysis plan, they were no 

longer followed (Fig. 1). Of the 314 participants who completed T0, follow-up rates at 

the respective time points were: T1: 85%, T3: 80%, T6: 76%, and T12: 72%. At baseline 

there were no statistically significant differences in demographic (e.g., age, sex) or drug-use 

(e.g., OUD severity, treatment status) variables among the three treatment groups (Table 2). 

Across the three treatment conditions, there were no significant differences in their naloxone 

choice, type of SO, or the amount of time the participant had known their SO (mean = 5.1 

years).

3.2. Overdose events

Eight participants died while enrolled in the study (n = 3 were confirmed opioid overdoses, 

n = 3 were medical conditions unrelated to opioid overdose, n = 1 was unknown, and n = 

1 was due to medical/surgical complications). Fourteen participants experienced a non-fatal 

opioid overdose. Of those, ten participants reported one overdose, two participants reported 

two overdoses and two participants experienced five overdoses while enrolled in the study. 

The frequency of overdose events (non-fatal and fatal overdoses combined) was similarly 

distributed across treatment groups (TAU: n = 4, ET: n = 8, ETwSO: n = 5).

3.3. Overdose intervention and naloxone utilization

Ten participants reported that their naloxone was used on them by someone else. The 

naloxone administrator in these instances included bystanders, friends/family, and the 

participant’s SO. Two participants reported having self-administered naloxone. For this 

outcome measure, these were not considered naloxone “uses” but instead were included in 

the participant non-fatal overdose count above. Additionally, kits that were lost (n = 25), 

taken by the police (n = 2), given away (n = 2), damaged (n = 1), or stolen (n = 1) were not 

included in the subsequent analyses.

Participants reported the use of their naloxone kit to reverse someone else’s overdose in 166 

cases. Approximately 97% (161 of 166) of overdose reversals by study participants with 

naloxone were successful (i.e., to the participant’s knowledge the overdose victim survived), 

and only five reversals were unsuccessful (i.e., to the participant’s knowledge the overdose 

victim died). Given the small number, we refrained from statistically comparing the number 

of unsuccessful overdose reversals by treatment group.

Six naloxone kits were used after the basic NYSDOH opioid overdose education training, 

but before the T0 timepoint (i.e., before participants received randomized experimental 

training) and were not considered in further analyses. The 160 kits included in further 

analyses were used by 89 participants, who were defined as “unique kit users.” The majority 

of naloxone used was the intranasal formulation (89.3%), which did not significantly vary as 

a function of training group (p = 0.55). The majority of the 89 people who used a naloxone 

kit used only one, however, 23% (n = 20) used more than one and a small group (n = 4) used 

5 or more kits throughout the one-year enrollment period.

The cumulative 12-month incidence of naloxone use did not significantly differ between 

groups. Additional analysis of the total count of naloxone kits used yielded no significant 
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differences between TAU and the extended training groups in a negative binomial 

generalized linear model (combined ET and ETwSO vs TAU: β = 0.34, 95% CI [−0.17, 

0.85], p = 0.189; ETwSO vs TAU: β = 0.39, 95% CI [−0.18, 0.96], p = 0.180; ET vs TAU: β 
= 0.20, 95% CI [−0.38, 0.77], p = 0.501).

The cumulative incidence of using a naloxone kit in the combined extended training arms 

(ET and ETwSO) was significantly higher than in the TAU arm during the first 90 days 

(p = 0.039) (Fig. 2). By 30 days 10.1% of participants in the combined extended training 

arms had already used a naloxone kit vs. 4.1% in the TAU arm. By 60 days the difference 

was 16.4% in the extended training versus 5.2% in TAU; and by 90 days, 17.9% vs 9.5%. 

The difference was no longer significant at 180 days (p = 0.131) or one year (p = 0.355). 

Adjusting for loss to follow-up or death, the cumulative incidence of using a kit at least once 

within the year was 30.0% (95% CI [21.4, 41.0]) for TAU (n = 26 participants used a kit) 

and 35.7% (95% CI [28.3%, 43.1%]) for the combined extended training arms (specifically 

30.6% (95% CI [21.9, 41.7]) for ET (n = 28 used a kit), and 40.8% (95% CI [30.9, 52.5]) for 

ETwSO (n = 35 used a kit)). No statistically significant differences were found between the 

ET and ETwSO arms. Comprehensive comparisons among the three groups can be found in 

Table 3.

3.4. Overdose knowledge and retention

Knowledge of opioid overdose (OOKS sum score) showed a large increase from before 

compared to after basic OEND training (mean pre-training score = 31.9, mean post-training 

score = 39.2, standardized difference d = 1.34, p < 0.001). Similarly, attitudes towards 

helping in an overdose situation (OOAS sum score) improved greatly from pre-training 

(mean = 95.9) to post-basic training (mean = 111.4, d = 1.63, p < 0.001). The BORRA was 

not assessed prior to the basic NYSDOH training.

Following extended training, there was a small but statistically significant further increase 

in knowledge of opioid overdose (OOKS) in the combined extended training groups (ET 

and ETwSO) as compared to TAU group (difference in means = 1.11, d=0.20, p = 0.013). 

The difference between extended training and TAU was not sustained at any of the follow-

up visits, nor was there any significant difference between ET with ETwSO. Across all 

three training conditions, there was no significant increase or decrease of the OOKS score 

trajectory throughout the year (Fig. 3).

No group differences in change from baseline over time between ET, ETwSO, and TAU 

were found for OOAS sum score (η2 = 0.005, 95% CI [0, 0.007], p = 0.710), BORRA 

overdose knowledge score (η2 = 0.004, 95% CI [0, 0.004], p = 0.865), or BORRA naloxone 

indication knowledge score (η2 = 0.004, 95% CI [0, 0.004], p = 0.856). Similar to the 

OOKS, the OOAS also showed no waning of the initial effect of basic training on attitude 

over time (T0 OOAS mean = 113.1, T12 OOAS mean = 113.5, p = 0.390).

4. Discussion

Provision of naloxone to non-medical persons likely to encounter an opioid overdose is a 

growing global strategy to address opioid overdose mortality (Davis and Carr, 2020; United 
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Nations General Assembly, 2016). The results of the current trial reiterate the efficacy of 

these programs by showing that people who use opioids can effectively intervene in cases 

of opioid overdose (McDonald and Strang, 2016; Piper et al., 2008). As in other trials, 

naloxone interventions were over-whelmingly successful (Mueller et al., 2015; Strang et 

al., 2008; Walley et al., 2013). The current study also highlights the importance of the 

educational component found in most OEND programs (Davis et al., 2017; Naumann et al., 

2019). In the current study, all forms of overdose education led to substantial knowledge 

gains, which were retained significantly longer than previous studies would suggest (Gaston 

et al., 2009).

This study is the first prospective, randomized, controlled trial to compare the effects of 

comprehensive and basic OEND training components on overdose intervention outcomes. 

A more comprehensive training curriculum resulted in greater uptake of naloxone use in 

suspected overdose situations with more than double the use by 30 days (10.1% vs 4.1%), 

triple the use by 60 days (16.4% vs 5.2%), and still significantly higher use by 90 days 

(17.9% vs 9.5%). However, training a significant other did not produce a significant increase 

in naloxone kit use. While the overall kit use by the end of the year did not differ between 

groups, it is noteworthy that the cumulative incidence was high in each group: 30.0% for 

TAU, 30.6% for ET, and 40.8% for ETwSO. Comprehensive opioid training together with 

a SO led to the most naloxone use by approximately 10%, though this difference was not 

statistically significant. However, extensive training may have increased the likelihood that 

SOs obtained their own naloxone kit, and/or the probability they would utilize naloxone in 

an overdose scenario. Unfortunately, due to practical limitations, these outcomes among SOs 

were not measured as part of the study.

The increased use by those who received extended training could not be explained 

by differential likelihood of encountering or experiencing an overdose (i.e., stratified 

randomization), overdose knowledge or self-perceived competence (i.e., OOKS, OOAS, 

BORRA scores). Only a small additional increase in OOKS just after the comprehensive 

training was observed that did not last by the 1-month follow-up visit. It may be 

that the study’s design hampered our ability to detect an effect of the comprehensive 

training on these measures. All participants received basic overdose education training 

before randomization. Basic training resulted in a significant increase in knowledge and 

competency gains. Little additional benefit of comprehensive training was found suggesting 

that the more intensive training does not improve knowledge/attitudes, and/or indicating a 

ceiling effect in the scales used.

Naloxone utilization in this trial was high (~33% at 12 months), even greater than the 

rates the investigators used to estimate the upper approximation of naloxone use (Piper et 

al., 2008). This is most likely attributable to the fact that studies published at the time of 

initiation of the current trial (2014) were conducted before the exponential growth phase of 

the opioid overdose curve (Clark et al., 2014; Hedegaard et al., 2018). A somewhat more 

recent systematic review of the international literature on take-home naloxone calculated a 

‘proportion of use’ relative to the amount of naloxone supplied. The authors estimated that 

approximately 9% of naloxone kits are used within 3 months (McAuley et al., 2015). These 

data are close to the 3-month naloxone utilization rate seen in the current trial (~14%).
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The study’s reliance on self-report data could be seen as a limitation of its design. An 

additional design feature of the study (the requirement for a SO) should be considered when 

assessing the generalizability of our findings. As shown in Fig. 1, 17% of participants, 

who met all other study criteria during the baseline visit, did not move forward in the 

study because they could not find a SO to attend T0. This finding suggests a level of 

social isolation that raises concerns for OEND as a global harm-reduction strategy. Due 

to the nature of opioid overdose, people experiencing an overdose are not usually able to 

administer naloxone to themselves. If people overdose alone without anyone else present to 

offer assistance, the likelihood of an overdose becoming fatal is increased (Rudolph et al., 

2011; White and Irvine, 1999). Social isolation appears to be common among individuals 

with OUD, possibly aggravated among those with more severe diagnoses (Hasin et al., 2013; 

De Maeyer et al., 2010), and a lack of “social capital” is associated with the risk of dying 

due to overdose (Zoorob and Salemi, 2017). Thus, the field should focus on how overdose 

harm reduction can better target socially isolated people who use drugs. This finding also 

demonstrates the need for additional OD harm reduction services such as safe consumption 

sites.

To summarize, previous research has shown that OEND programs are feasible and cost-

effective, with no evidence of compensatory drug use risk behavior (Albert et al., 2011; 

Bennett et al., 2011; Coffin and Sullivan, 2013; Doe-Simkins et al., 2009, 2014; Enteen et 

al., 2010; Evans et al., 2012; Green at al, 2008; Jones et al., 2014, 2017; Maldjian et al., 

2016; Piper et al., 2008; Seal et al., 2005; Williams et al., 2014). The current study uniquely 

adds to this literature by empirically demonstrating that all intensities of OEND training 

(i.e., basic and more comprehensive) produced robust and sustained increases in overdose 

knowledge and competency among opioid users. Furthermore, more comprehensive training 

appears to facilitate naloxone use in suspected overdose events. Although the total amount 

of naloxone used over 1 year did not significantly differ among our groups, extended 

training increased naloxone utilization by 2–3 times during the first 3 months. Yet, it is 

important to note that the benefits of providing more comprehensive training should be 

balanced against concerns about feasibility. The additional burden of more detailed training 

on harm reduction providers (e.g., more staffing needs) and clients (e.g., less willingness 

to tolerate a longer training) could hamper the implementation of this service. Thus, when 

developing their OEND training curricula, the authors recommend that service providers 

consider the needs of their clientele (e.g., time constraints), along with their own limitations 

(e.g., personnel resources).
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Fig. 1. 
Subject disposition flow chart.
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Fig. 2. 
Cumulative incidence of naloxone kit use.
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Fig. 3. 
Mean Opioid Overdose Knowledge Scale (OOKS: Range 0–45) score for participants in 

each training condition measured immediately before (pre-training) and after basic training 

(baseline), immediately after their experimental training (T0), as well as 1, 3, 6, and 12 

months post-T0 (T1, T3, T6, and T12).
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Table 1

Randomization conditions and training.

Randomized Groups Overdose Training Received

Primary Participant* Significant Other

Arm 1: TAU Basic None

Arm 2: ET Basic + Extended None

Arm 3: ETwSO Basic + Extended Extended

-TAU: Treatment as usual; ET = Extended training; ETwSO = Extended training for primary participant and significant other.

-Basic = NYSDOH opioid overdose training (~10 min video plus naloxone kit distribution).

-Extended = Experimental opioid overdose training (1.5–2 h plus naloxone kit distribution).

*
Person Who Uses Opioids.
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Table 3

Time to first naloxone use and comparison to training as usual.

Estimated Cumulative Incidence

% 95% Confidence Interval Difference from TAU (p-value)

30 days

TAU 4.1% (0.002, 0.080) REF

Extended Training Combined (ET + ETwSO) 10.1% (0.059, 0.143) 0.041

ET 12.7% (0.062, 0.191) 0.029

ETwSO 7.3% (0.021, 0.125) 0.335

60 days

TAU 5.2% (0.008, 0.095) REF

Extended Training Combined (ET + ETwSO) 16.4% (0.112, 0.216) 0.001

ET 15.8% (0.087, 0.229) 0.016

ETwSO 16.9% (0.093, 0.244) 0.011

90 days

TAU 9.5% (0.036, 0.154) REF

Extended Training Combined (ET + ETwSO) 17.9% (0.125, 0.233) 0.039

ET 16.8% (0.095, 0.241) 0.132

ETwSO 19.0% (0.111, 0.269) 0.064

180 days

TAU 19.6% (0.115, 0.278) REF

Extended Training Combined (ET + ETwSO) 27.6% (0.212, 0.340) 0.131

ET 24.5% (0.159, 0.330) 0.426

ETwSO 30.8% (0.213, 0.404) 0.087

365 days

TAU 30.0% (0.202, 0.397) REF

Extended Training Combined (ET + ETwSO) 35.7% (0.283, 0.431) 0.355

ET 30.6% (0.207, 0.405) 0.929

ETwSO 40.8% (0.300, 0.516) 0.152
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