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Abstract

Background—Fatal opioid overdose is a significant cause of mortality among injection drug 

users (IDUs).

Methods—We evaluated an overdose prevention and response training programme for IDUs 

implemented by a community-based organization in Los Angeles, California. During a 1-hour 

training session participants learned skills to prevent, recognize, and respond to opioid overdoses, 

including: calling for emergency services, performing rescue breathing, and administering an 

intramuscular injection of naloxone (an opioid antagonist). Ninety-three IDUs were trained from 

September 2006 to January 2008. Of those, 66 (71%) enrolled in the evaluation study. In total, 47 

of 66 participants (71%) completed both a baseline interview and three-month follow-up 

interview.

Results—Participants were 21% female, 42% White, 29% African American, and 18% Latino. 

Most were homeless and reported living predominantly in the street (44%), temporary housing 

such as hotels or motels (15%), or shelters (14%). Significant increases were found in overdose 

knowledge, driven largely by increase in knowledge about the appropriate use of naloxone. 

Twenty-two participants witnessed and responded to 35 overdoses during the follow-up period. 

Twenty-six overdose victims were reported to have recovered, four died, and the outcome of five 

cases was unknown. The most commonly reported response techniques included: staying with the 

victim (85%), administering naloxone (80%), providing rescue breathing (66%), and calling 

emergency services (60%). The average number of appropriate response techniques used by 

participants increased significantly from baseline to follow-up (p<0.05). Half (53%) of programme 

participants reported that their drug use decreased at follow-up.

Conclusion—Results suggest that overdose prevention and response training programmes may 

be associated with improvements in knowledge and overdose response behaviour among IDUs, 

with few adverse consequences and some unforeseen benefits, such as reductions in drug use.
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INTRODUCTION

Fatal opioid overdose is a significant cause of premature mortality.The U.S. Centers for 

Disease Control and Prevention report that in 2005, 33, 541 persons died of drug-induced 

causes in the United States (Kung et al., 2008). In 2003, opioids were responsible for more 

drug-related deaths than any other drug as reported by the U.S. Drug Abuse Warning 

Network (SAMHSA Office of Applied Studies, 2005). Heroin or metabolites specific to 

heroin were reported in more than one-third of opioid-related overdose deaths reported by 

DAWN, though prescription opioids such as methadone, hydrocodone, and oxycodone, also 

contribute significantly to opioid-related mortality in the U.S. (SAMHSA Office of Applied 

Studies, 2005; Zacny et al., 2003).

Administration of opioids via the intravenous route significantly elevates the risk of 

overdose (Sporer, 1999). Studies among IDUs in the United States and abroad have found 

rates of witnessed drug overdoses ranging from 54% to 92% (Galea et al., 2006; Pollini et 

al., 2006; Seal et al., 2003; Strang et al., 1999), and rates of non-fatal overdoses experienced 

by IDUs ranging from 40% to 68% (Galea et al., 2006; Kerr et al., 2007; Pollini et al., 2006; 

Strang et al., 1999). Opioid overdoses result in mortality by depressing respiration in the 

overdose victim, ultimately leading to hypoxia and death (White & Irvine, 1999). Because 

death resulting from opioid overdoses generally takes 1–3 hours, there is usually time for 

medical intervention (Sporer, 1999).

In the United States and elsewhere, IDUs have demonstrated a willingness to be trained to 

respond to potentially fatal opioid overdoses among their peers (Seal et al., 2003; Strang et 

al., 2000; Strang et al., 1999), and preliminary evaluations suggest that training programmes 

can produce sustained increases in knowledge and response skills, potentially saving lives 

(Green et al., 2008). As a result, training programmes have been implemented in some areas 

of the U.S., including New York (Galea et al., 2006; Piper et al., 2007), Chicago (Maxwell 

et al., 2006), New Mexico (New Mexico Department of Health, 2008), Baltimore (Tobin et 

al., 2008), and San Francisco (Seal et al., 2005). These programmes generally include 

training in the recognition of opioid overdose and appropriate response techniques, 

including rescue breathing and the administration of naloxone. Naloxone is an opioid 

antagonist (Julien, 2005) that is routinely used in clinical and pre-clinical settings to reverse 

potentially fatal opioid overdoses (Baca & Grant, 2005). Some side effects associated with 

naloxone administration have been reported, but are relatively rare (Sporer, 1999,2003) and 

have been debated (Hsu et al., 1997). Naloxone has no psychoactive properties or 

pharmacologic activity in the absence of opioids. In the United States, naloxone is available 

only by prescription and is not sold over the counter (Burris et al., 2001).

Homelessness has been associated with an elevated risk of experiencing overdose among 

IDUs (Kerr et al., 2007). The Skid Row area of Los Angeles, California has the highest 

concentration of homeless persons in the city of Los Angeles (over 5,000 individuals on any 
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given night), 30% of whom report current drug use (Los Angeles Homeless Services 

Authority, 2007). While drug overdose was the 6th leading cause of premature death in all 

of Los Angeles County, it was the 4th leading cause of premature death in the area where 

Skid Row is located (Los Angeles County Department of Public Health, 2006). Homeless 

individuals may face additional challenges in storing prescription medications such as 

naloxone. Therefore, those living on the streets of Skid Row are at increased risk of 

experiencing fatal opioid overdoses. In this paper, we report on the evaluation of an 

overdose prevention and response training programme that was implemented September of 

2006 for IDUs in the Skid Row area of Los Angeles, California.

METHODS

The Homeless Health Care Los Angeles Center for Harm Reduction (HHCLA-HRC) is a 

community-based organization that provides services to IDUs including syringe exchange, 

medical care, case management, and referrals to drug detoxification programmes. Eligibility 

criteria for the HHCLA-HRC are: 1) being a current IDU, and 2) being at least 18 years old. 

Clients are not required to be residents of the Skid Row area, but most live, access services, 

and buy and/or use drugs in the Skid Row area. In September 2006, HHCLA-HRC staff 

offered an overdose prevention and response training programme to all HHCLA-HRC 

clients. Participants were recruited via street outreach, distribution of advertising leaflets, 

and one-on-one recruitment within the HRC. Interested IDUs were referred to one of several 

HHCLA staff members who explained more about the training and enrolled participants.

The Overdose Prevention and Response Training Programme

Trainings were conducted individually or in small groups (2–6 people) by KDW and MG. 

Both trainers were educated in overdose prevention and response training through their 

participation in local overdose prevention efforts and a “Train the Trainer” seminar 

conducted by the Harm Reduction Coalition. Trainings were offered four days a week, 

depending on staff availability, on a drop-in basis. Each training consisted of a single, one-

hour session that covered four primary topics: 1) mechanisms of opioid overdose, 2) 

strategies for the prevention of opioid overdose, 3) recognition of opioid overdose, and 4) 

recommended response techniques. The entire curriculum is available from the authors. 

Appropriate response techniques followed the S.C.A.R.E. M.E. strategy developed by the 

Chicago Recovery Alliance (www.anypositivechange.org): Stimulation, Call for help, 

Rescue breathing, Evaluation, Muscular injection of naloxone, Evaluation and support 

(including staying with the victim until medical help arrives and placing the victim in the 

recovery position).

The trainers presented the information using a set of prepared slides, and discussion was 

encouraged throughout. A hands-on demonstration and practice session followed the 

presentation. Participants were encouraged to discuss the information they learned in the 

training with friends, family, or using buddies, and the trainers suggested that they send 

those individuals in to be trained, as well, though no educational tools were provided for the 

purpose of training others.
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Upon successfully demonstrating knowledge and skills in the four topic areas, each 

participant met one-on-one with the programme physician, who documented the encounter 

and provided two doses of naloxone in 1ml (.4 mg/ml naloxone), pre-filled, single-dose 

syringes. A prescription label was affixed to the box, dated, and signed by the physician. 

Participants also received a kit containing latex gloves, alcohol swabs, a rescue breathing 

mask, and a small card describing the response technique. There was no limit on the number 

of doses that participants could receive, nor on the number of times they could return for 

refills.

The Evaluation Study

Study recruitment was conducted from September 2006 to January 2008. All training 

participants were offered the opportunity to participate in the evaluation study. Participation 

in the training was not contingent upon study enrolment. The University of Southern 

California Institutional Review Board approved all study procedures. The study aimed to 

assess whether training participants: 1) increased knowledge related to naloxone and 

overdose risks/symptoms, 2) improved attitudes related to overdose response and 

summoning emergency assistance, 3) increased the frequency with which they engaged in 

recommended overdose response techniques, and 4) decreased the frequency with which 

they engaged in non-recommended overdose response techniques.

If training participants agreed to enroll in the study, they immediately provided written 

informed consent and completed a short baseline interview. Participants returned three 

months later to complete a follow-up interview. When possible, participants were contacted 

via email, phone, and/or letter to remind them of their follow-up visit. The Los Angeles 

County Sheriff's inmate locater database, which is publicly available via the Internet, was 

checked when a participant did not return for his/her scheduled follow-up interview. If 

participants were incarcerated on the date of their scheduled interview and for the majority 

of the one-month period thereafter, they were considered “unavailable” to conduct their 

follow-up interview.

Those who returned to obtain a refill of naloxone for any reason during the follow-up period 

also completed an incident report documenting the circumstances necessitating the refill, 

including loss, theft, confiscation, or use. If the naloxone was used to respond to an 

overdose, detailed information was collected about the response. Participants received a $5 

food voucher for completing the baseline assessment, and $20 and a $5 food voucher for 

completing the three-month follow-up assessment.

Measures

Trained interviewers administered the surveys in private offices at the HHCLA-HRC. 

Demographic information including age, race, ethnicity, housing status, drug use behaviour, 

and enrolment in drug treatment were collected at baseline and three-month follow-up. For 

the most recent overdose experienced and witnessed in the past three months we asked a 

series of questions about the signs used to recognize the overdose, techniques used to 

respond, outcome (i.e., survived or not), and negative consequences associated with the 

overdose. Knowledge was assessed at both baseline and three-month follow-up using six 
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questions, similar to those used by others (Tobin et al., 2008), that asked about risk factors 

for overdose, symptoms used to recognize an opioid overdose, and appropriate use of 

naloxone (Table 2). Attitudes towards responding to overdoses (i.e., likelihood of 

administering naloxone, calling emergency services, and teaching someone else to respond 

to an overdose) were assessed on a 5-point Likert-type scale with response choices ranging 

from “definitely not likely” to “very likely”. At follow-up, participants were asked whether 

they still had the naloxone they were given at the training and, if not, what happened to it.

Analysis

Univariate statistics were calculated for all variables of interest. Attrition analysis was 

conducted using Chi-square tests or Fischer’s Exact test when expected cell frequencies 

were less than five. To examine changes in knowledge and attitudes (aims 1 and 2), we 

included all those individuals who completed both a baseline and three-month follow-up 

survey. A single knowledge index was created, representing the percent of correct answers. 

Because the psychometric properties of this index were poor (Cronbach’s alpha = 0.39), we 

also report the score on each individual item. Changes in knowledge and attitudes from 

baseline to follow-up were calculated using paired Student's t-test for means, Wilcoxon 

Signed Rank test for medians, and McNemar’s test for paired proportions.

We next described the total number of overdose responses reported during the follow-up 

period using data from the three-month follow-up surveys and incident reports, including 

characteristics of the overdose, symptoms used to recognize the overdose, response 

behaviour, and outcome. To investigate changes in overdose response behaviour (aims 3 and 

4), we restricted the follow-up data set to those who reported responding to an overdose both 

at baseline and at three-month follow-up. Because of the limitations introduced by the small 

sample size, we collapsed outcome variables into two summary measures representing the 

average number of recommended and non-recommended response techniques employed at 

each event. We compared the summary measure using paired Student's t-tests for means and 

Wilcoxon Signed Rank tests for medians. The proportion of witnessed overdoses to which 

participants responded was compared using McNemar’s test. All analyses were conducted 

using SAS 9.1.3.

RESULTS

Ninety-three IDUs were trained from September 2006 to January 2008. Of those, 69 (74%) 

enrolled in the evaluation study. Figure 1 shows study participation rates. Though no data 

were collected from those who refused to enroll, anecdotal accounts suggest that the most 

common reasons for not enrolling were not having enough time and not wanting to return 

for the follow-up interview. Of those who enrolled, three did not complete the training 

(because they were too high or too tired) and were dropped from subsequent analysis, 

yielding an analytic sample of 66. Demographic characteristics are described in Table 1. 

Participants were 21% female, 42% White, 29% African American, and 18% Latino and 

11% other or mixed. Most were homeless and reported living predominantly in the street 

(44%), temporary housing such as hotels or motels (15%), or shelters (14%). Ninety-seven 

percent reported using heroin, and of those 98% said their preferred mode of administration 
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was injection. Use of other drugs such as crack, alcohol, benzodiazepines, and other opiates 

was also common. Program participants were similar to the larger population of HHCLA-

HRC clients in gender and ethnicity (all p’s >0.05), but were significantly more likely to be 

homeless (p=0.002).

Among the 66 training participants, 10 (15%) reported experiencing an overdose in the three 

months prior to the training. The median number of overdoses experienced before the 

training was one (Interquartile Range; IQR: 1-1). While nine individuals reported 

overdosing only once in the previous three months, one individual reported overdosing 15 

times. Thirty-two participants (49%) reported having witnessed an overdose in the three 

months prior to the training. In 29 cases (91%), the victim recovered or was taken to the 

hospital. In 3 cases (9%) the victim was already dead or died at the scene. These 32 

participants reported witnessing a total of 148 overdoses; the median witnessed by an 

individual was two overdoses (IQR: 1–4). While most individuals reported witnessing 

between one and six overdoses in the previous three months, one individual reported 

witnessing 37 and another reported witnessing 50 overdoses. These two individuals also 

reported heavy drug use, and may have been exposed to multiple overdoses due to their 

heavy drug and street involvement.

Forty-seven participants (71%) returned to complete their three-month follow-up interview. 

Participants lost to follow-up were similar to those who were retained in age (p=0.99), 

gender (p=0.98), homelessness (p=0.12), race (white vs non-white, p=0.55), current drug 

treatment enrolment (p=0.09), and experiencing an overdose in the past three months 

(p=0.71). Of the 19 participants lost to follow-up, 9 (47%) were unavailable to conduct their 

interview because they were incarcerated. No other information was available regarding 

reasons participants were lost to follow-up.

Table 2 describes changes from baseline to follow-up among the 47 individuals who 

returned for their three-month follow-up. Overall, baseline knowledge was high. Still, scores 

on the overall knowledge index increased significantly from baseline to three-month follow-

up (mean score increased from 77% to 92% and median increased from 78% to 89%, p’s 

<0.0001). Changes in individual knowledge items are also reported. A statistically 

significant increase was observed for three items that asked about the appropriate use and 

effects of naloxone. No significant changes were observed in the items asking about risk 

factors for overdose or overdose symptoms, and two items had scores of 100% at follow-up.

No significant changes were observed in attitudes about overdose response, including 

likelihood of administering naloxone, likelihood of calling emergency services, or worry 

over being arrested after calling emergency services (all p’s >0.05). At three-month follow-

up, the likelihood that participants would train someone else in overdose response in the 

next three months decreased significantly (p=0.03). At the same time, 19 (40%) participants 

reported at follow-up that they had already trained someone in the interim three months. 

Having trained someone in overdose response was significantly associated with increased 

intention to train someone at follow-up, controlling for baseline intention (β = 0.42, p<0.01).
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At follow-up, participants were asked whether their drug use had increased, decreased, or 

stayed the same since the training. A majority (53%) reported that their drug use had 

decreased. In support of this observation, an increased proportion reported enrolment in drug 

treatment, from 23% to 36% (p=0.07).

During the follow-up period, 22 individuals reported responding to a total of 35 overdoses 

(Table 3). Most of the overdose victims were strangers (40%), associates/acquaintances 

(31%), and friends (17%). One participant provided data about her own overdose, during 

which her friend injected her with her own naloxone. Another provided information about 

the use of his naloxone by a friend to rescue a third party. Nine individuals reported 

responding to more than one overdose. Those who responded to multiple overdoses were 

similar to those who responded to one or fewer in age, gender, and homelessness status (all 

p’s >0.10). The most overdoses responded to during the follow-up period by a single person 

was four. Similar to the others, multiple responders most frequently responded to overdoses 

experienced by strangers (64%), associates/acquaintances (27%), and friends (7%). Due to 

the limitations posed by small cell sizes, these proportions were not assessed for statistical 

significance.

Participants reported a variety of symptoms that they observed to recognize the overdose. 

The most frequently symptoms were non-responsiveness (57%), abnormal or no breathing 

(54%), and change in the color of lips/nails (51%). Finding the victim collapsed (29%) or in 

a “nod” (14%) was also common. A large proportion (49%) reported other signs of the 

overdose (e.g., being told that the victim had overdosed by others, finding the victim with a 

needle in his/her arm, or seeing the victim’s eyes rolled back in his/her head).

Techniques used to respond to the witnessed overdoses were categorized into recommended 

and non-recommended methods, according to the S.C.A.R.E. M.E. technique taught in the 

training. Recommended responses included stimulation using the sternum rub (26%), calling 

emergency services (60%), rescue breathing (66%), administering a muscular injection of 

naloxone (80%), and staying with the victim until help arrives (85%). Among the 21 

individuals who reported calling emergency services, 67% reported that the police 

responded to the call and 14% said that someone at the scene was arrested.

Non-recommended responses included doing nothing to help the overdose victim (9%), 

hitting, slapping, shaking the victim (33%), and using ice or cold water to try to revive 

him/her (11%). Twenty-percent reported some other non-recommended response technique 

(e.g., walking the person around, trying to stand him/her up, or shouting at him/her). No 

participants reported injecting the victim with cocaine or other stimulants, milk, or salt 

water. Approximately half reported using only recommended techniques, while half reported 

using both recommended and non-recommended techniques.

In 26 (74%) of cases, the victim recovered at the scene and/or was taken to the hospital. In 

four (11%) cases, the victim was already dead by the time the participant arrived or died at 

the scene, and in five cases (14%) the outcome was unknown. Negative consequences 

associated with the witnessed overdoses included the victim getting angry (15%), vomiting 
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(3%), and someone getting arrested (9%). In no account did the victims experience a seizure. 

Other negative consequences were also reported (e.g., being harassed by police).

In addition to requests to replace used naloxone, six refills were provided to replace 

naloxone that was lost or stolen, four were provided to replace naloxone confiscated by the 

police, and four refills were provided for some other reason.

Table 4 presents changes in response behaviour reported by the 12 participants who 

described witnessing an overdose both at the baseline and three-month follow-up. At both 

time points, participants reported responding to a similar proportion of the total number of 

overdoses they witnessed. The average number of recommended response techniques 

employed increased significantly (mean increased from 2 to 3.3, p=0.01; median increased 

from 2.0 to 4.0, p=0.02). At three-month follow-up, more participants used the sternum rub 

to stimulate the victim, provided rescue breathing, administered naloxone, and stayed until 

help arrived. The mean number of non-recommended responses decreased from 0.9 to 0.7, 

though this difference was not statistically significant. At three-month follow-up, fewer 

participants did nothing to help, and fewer used ice or cold water to stimulate the victim.

DISCUSSION

Over the course of this 16-month programme, 66 individuals were trained in techniques for 

responding to opioid overdoses and data were collected about 35 overdoses they witnessed 

after the training. Among the witnessed overdoses, participants reported that 26 (74%) of the 

victims recovered, while 4 did not. The proportion of victims who died at the scene was 

similar before (9%) and after (11%) the training. However, important changes in knowledge, 

attitudes, and response behaviour were observed. Baseline knowledge about overdose risks 

and symptoms was generally high, which has been observed in other studies (e.g., Strang et 

al., 2008) and may reflect ongoing risk reduction education and outreach among IDUs prior 

to the introduction of naloxone. Despite these high baseline levels of knowledge, 

participants demonstrated significant increases in knowledge at follow-up, driven largely by 

increases in knowledge about naloxone. Training participants also significantly increased the 

number of recommended techniques used in response to witnessed overdoses and slightly 

decreased the number of non-recommended techniques, though this decrease did not achieve 

statistical significance.

Importantly, 40% of the overdose victims were strangers. This high frequency of assisting 

strangers may be characteristic of this largely homeless population, where overdoses are 

more likely to be observed by others. In a sample reporting a lower prevalence of 

homelessness, the most frequently reported relationship was friend or drug partner (Tobin et 

al., 2005). Some training participants reported that they discussed their training with other 

IDUs in the event that an overdose occurred so that they could be summoned to the scene. 

This phenomenon may represent the acquisition of new forms of “street capital” (Bourdieu, 

1986). IDUs trained in overdose response may integrate new response techniques into their 

behavioural repertoire, leading to changes in social roles. Others have observed that 

overdose response training may extend the natural caretaking and helping roles that some 

IDUs assume within their social networks (Sherman et al., 2008). This may be particularly 
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relevant among those IDUs who reported responding to multiple overdoses, and those who 

trained others in overdose response.

Some have found that the frequency of calling emergency services decreases after 

participants have undergone this type of training (Tobin et al., 2008), while others have 

observed an increase (Galea et al., 2006). We found no change in the frequency of calling 

emergency services before and after the training. Medical follow-up is recommended for 

overdose victims revived with naloxone, and there is a possibility that victims may not be 

revived using the techniques learned in a training. However, there are very real and serious 

consequences that could result from police response to emergency services calls – in this 

study police responded to two-thirds of the calls and three people were arrested at the scene. 

The high prevalence of police response and arrest found in this study may reflect an increase 

in policing in the Skid Row area that coincided with the implementation of the programme 

(Blasi & others, 2007). The threat of arrest and subsequent incarceration is an important 

barrier to calling emergency services in the event of a drug overdose (Davidson et al., 2002), 

though this fear may be moderated by a history of actual contact with police (Tobin et al., 

2005). To address the public health implications of the barriers to summoning medical 

assistance, both individual- and policy-level interventions are needed, such as “Good 

Samaritan” legislation that protects the individual who calls emergency services from 

prosecution (New Mexico Department of Health, 2007). In the meantime, it is critical that 

programmes emphasize the need for medical follow up and that participants are trained to 

observe for the possibility of relapse and to discourage the victim from using more opioids, 

in the event that they choose not to summon emergency medical response.

Our results differ somewhat from those of others (e.g., Tobin et al., 2008) who report no 

incidences of loss, theft or confiscation of participants’ naloxone. Four of our training 

participants reported having their naloxone confiscated by police and six reported it lost or 

stolen. In an environment characterized by significant amounts of homelessness, where 

IDUs are increasingly subject to police surveillance and arrest, the ability of IDUs to hold on 

to their naloxone long enough to use it is a challenge to the success of this type of 

programme. More effort is needed to sensitize and educate street-level law enforcement 

officers regarding the life-saving potential of this type of programme. The loss or theft of 

naloxone may have been made more likely by the high rates of homelessness observed in 

this sample. For homeless individuals, challenges related to safely storing naloxone – or any 

essential medication – need to be addressed.

Concerns that distributing naloxone provides a “safety net” that encourages continued or 

escalating drug use have been noted (Sporer & Kral, 2007). Our findings and others (Seal et 

al., 2005) suggest the opposite – 53% of participants in this study reported that their drug 

use decreased at follow-up, and we observed a marginally significant increase in the 

proportion reporting current enrolment in drug treatment. Similar to the provision of syringe 

exchange services, this type of programme may serve as a gateway for under-served 

individuals to take advantage of other services such as drug treatment. Individuals trained in 

overdose response and, more specifically, those involved in successful “rescues,” may also 

experience an increased sense of self-worth that may translate into other positive health 
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behaviors such as reductions in drug use or increased participation in drug treatment and/or 

other services such as HIV/HCV testing (e.g., Maxwell et al., 2006).

Limitations of this study should be noted. The study design was observational and lacked a 

control condition, therefore it is impossible to attribute outcome changes soley to the 

programme. Furthermore, the study design is vulnerable to internal validity threats, 

including: 1) the effects of unique historical events that may have influenced behaviour or 

attitudes, 2) selection bias in program participants and/or those who chose to enroll in the 

evaluation study, 3) testing effects (e.g., improvement in knowledge scores due solely to the 

learning effect of taking multiple knowledge quizzes over time), and 4) maturation (though 

the short follow-up period may somewhat limit the effect of maturation). All data are based 

on self-report and are therefore subject to both recall bias and socially-desirable reporting. 

Because information about witnessed and observed overdoses were obtained only from 

those individuals who returned for their follow-up visits or completed an incident report, the 

number of overdoses witnessed and experienced by study participants is likely 

underestimated, and there is likely some selection bias in those who returned. Participants in 

this study were ethnically diverse, but were mostly homeless, somewhat limiting our ability 

to generalize to non-homeless populations. Given the precariousness of chronic 

homelessness and the high rates of incarceration during the follow-up period, the 71% 

follow-up rate was higher than expected and somewhat comparable to others (Strang et al., 

2008), though a larger completion rate would have been desirable. However, our findings 

are strengthened by the fact that those lost to follow-up did not differ significantly from 

those who were retained. Finally, while the current study provides some preliminary 

evidence for changes in knowledge and behaviour over the three-month follow-up period, 

future experimental studies with longer follow-up periods will be required to determine 

whether these changes are associated with the program and are sustainable over time.

CONCLUSIONS

In this study, we have provided preliminary evidence for the feasibility and efficacy of a 

relatively low-threshold overdose prevention and response training programme for IDUs. 

Participants in this programme reported 26 successful overdose reversals, along with 

increases in knowledge and changes in behaviour. Several quasi-experimental studies have 

now evaluated overdose prevention and response training programmes to prevent fatal 

opioid overdoses among IDUs, and findings consistently reflect the ability of these training 

programmes to change behaviour and to reverse potentially fatal opioid overdoses. These 

programmes come at relatively low cost to the organization (i.e., staff time and naloxone) 

compared to the enormous benefit of the lives saved. This study contributes to a growing 

literature suggesting that overdose prevention and response training programmes for IDUs 

may be associated with changes in knowledge and overdose response behaviour, with few 

negative consequences and the possibility of unforeseen benefits such as reductions in drug 

use or increased utilisation of drug treatment.
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Figure 1. 
Flow diagram of training and evaluation study participation.
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Table 1

Demographic characteristics of study participants and experience with drug overdoses in 3 months prior to 

training (N=66).

N %

Age

  Mean (std) 45.8 (9.1)

  Median (IQR) 46.5(41–52)

Age of first injection

  Mean (std) 21.5 (9.1)

  Median (IQR) 19.5 (15–26)

Female 14 21.1

Ethnicity

  White 28 42.4

  African American 19 28.8

  Latino 12 18.2

  Mixed ethnicity 4 6.1

  American Indian 2 3.0

  Asian 1 1.5

Housing status. Living in:

  The street or in a car 29 43.9

  My own house 12 18.2

  Hotel/motel/SRO 10 15.2

  Shelter 9 13.6

  Someone else’s house 4 6.1

  Other 2 3.0

Drugs used (past 30 days)*:

  Heroin 58 96.7

  Crack cocaine 23 38.3

  Alcohol 12 20.0

  Benzodiazapines 7 11.7

  Other opiates 6 10.0

  Powder cocaine 3 5.0

  Methadone (non-prescribed) 3 5.0

  Methamphetamine 2 3.3

Number of participants who experienced OD in 3 months prior to training 10 15.2

  Total number of ODs experienced 24

Number of participants who witnessed OD in 3 months prior to training 32 48.5

  Total number of ODs witnessed 148

*
drug categories are not mutually exclusive
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Table 2

Changes in knowledge, attitudes, and behaviour from baseline to three-month follow-up (n=47).

Baseline 3-month
follow-up

Test
statistic*

p-value

Overall knowledge mean (std) 76.5 (15.4) 91.5 (9.6) t=6.94 <0.0001

Overall knowledge median (IQR) 77.8 (66.7 – 88.9) 88.9 (88.9 – 1.0) S=334.50 <0.0001

Knowledge items (% correct):

  Drinking alcohol when using opiates increases your risk of OD 78.7 91.5 χ2 = 3.00 0.15

  Slamming your drugs increases your risk of OD 89.4 97.9 χ2 = 2.67 0.22

  Using drugs after getting out of detox or jail/prison increases your risk of
OD

87.2 100.0 --

  You are at greatest risk of dying from an OD if you are alone when you
inject

100.0 100.0 --

  Change in the color of someone's lips/nails is a sign of heroin OD 85.1 97.9 χ2 = 4.50 0.07

  Heroin OD causes your heartbeat to speed up 85.1 78.7 χ2 = 1.29 0.45

  After a person has been revived with naloxone, they can fall back into an
OD

48.9 89.4 χ2 = 19.00 <0.0001

  The effect of naloxone lasts for 24 hours 31.9 70.2 χ2 = 12.46 0.03

  Naloxone works for a heroin OD (not cocaine or both) 83.0 97.9 χ2 = 5.44 0.04

Attitude items:

  Worried about getting arrested for calling emergency services 15 (32%) 16 (34%) χ2 = 0.11 0.99

  Likelihood you will give someone a shot of naloxone if they OD’d near you
(median, range: 1–5)

5 5 S = 21.5 0.27

  Likelihood you will call emergency services if you are with someone who
OD’d (median, range 1–5)

5 5 S = 3.5 0.90

  Likelihood of teaching someone to respond to an OD in the next three
months (median, range 1–5)

4.5 3.5 S = −76.5 0.03

Behavior items:

  Trained someone to respond to an OD since training --- 19 (40.4%)

  Change in drug use since training

    Increased --- 6 (12.8%)

    Decreased --- 25 (53.2%)

    No change --- 16 (34.0%)

  Currently enrolled in drug treatment 10 (22.7%) 16 (36.4%) χ2 =4.5 0.07

*
t = Paired Student’s t-test; S=Wilcoxon Signed Rank test; χ2 = McNemar's test
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Table 3

Characteristics of 35 overdoses witnessed during follow-up period, as reported by 22 individuals.

N %

Relationship to victim:

  Stranger 14 40.0

  Associate/acquaintance 11 31.4

  Friend 6 17.1

  Self 1 2.9

  Sex partner 1 2.9

  Dealer 1 2.9

  Other 1 2.9

Signs used to recognize overdose:*

  Non-responsive 20 57.1

  Abnormal or no breathing 19 54.3

  Lips/fingers turned blue 18 51.4

  Collapsed 10 28.5

  He/she was in a ‘nod’ 5 14.3

  Other† 17 48.6

Response to overdose:*

  Appropriate responses:

    Stimulated by sternum rub 9 25.7

    Called emergency services (n=34) 21 60.0

      Police responded 14 66.7

      Someone got arrested at the scene 3 14.3

    Rescue breathing/CPR 23 65.7

    Muscular injection of naloxone 28 80.0

    Stayed with victim (n=34) 29 85.3

  Inappropriate Responses:

    Did nothing 3 8.6

    Stimulated by hitting/slapping/shaking 12 34.3

    Rubbed with ice/put in shower/bath/water 4 11.4

    Injected with milk or salt water 0 --

    Injected with cocaine 0 --

    Other 7 20.0

Outcome:

  Victim recovered and/or was taken to hospital 26 74.3

  Victim died 4 11.4

  Don’t know 5 14.3

Negative consequences associated with overdose: (n=34)*

  Victim got angry 5 14.7

  Someone got arrested 3 8.8
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N %

  Victim vomited 1 2.9

  Victim had a seizure 0 --

  Other§ 7 20.6

*
Response choices were not mutually exclusive

†
e.g., “eyes rolled back in head”, “others told me he had overdosed”, “saw the needle in his arm”

§
e.g., “police harassment”
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Table 4

Changes in behavior in response to witnessed overdoses among participants who reported witnessing overdose 

at both baseline and 3-month follow-up (n=12).

Baseline 3-month
follow-up

Test
statistic*

p-
value

Proportion of witnessed overdoses responded to in past 3 months (n = 10) 0.66 0.75 S = 4 0.58

n (%) n (%)

Behavior in response to most recently witnessed overdose:

Recommended Responses§

  Mean (std) 2.0 (1.0) 3.3 (1.1) t = 3.0 0.01

  Median (IQR) 2.0 (1.0–3.0) 4.0 (2.5–4.0) S = 25.5 0.02

    Stimulate with sternum rub 1 (8.3%) 3 (25%)

    Call emergency services 8 (66.7%) 8 (66.7%)

    Rescue breathing 6 (50.0%) 9 (75.0%)

    Naloxone injection 0 8 (66.7%)

    Stayed with victim 9 (75.0%) 11 (91.7%)

Non-recommended Responses§

  Mean (std) 0.9 (0.7) 0.7 (0.8) t = −0.9 0.39

  Median (IQR) 1.0 (0.5–1.0) 0.5 (0.0–1.0) S = −6.0 0.56

    Nothing 3 (25.0%) 1 (8.3%)

    Hit/slapped/shook 4 (33.3%) 5 (41.7%)

    Injected with salt or milk 0 0

    Injected with cocaine 0 0

    Ice/cold water 4 (33.3%) 2 (16.7%)

*
S = Wilcoxon Signed Rank test; t = Paired Student's t-test

§
Response choices were dichotomous [yes/no]
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