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Abstract

Background—In an effort to increase effective intervention following opioid overdose, the New
York State Department of Health (NYSDOH) has implemented programs where bystanders are
given brief education in recognizing the signs of opioid overdose and how to provide intervention,
including the use of naloxone. The current study sought to assess the ability of NYSDOH training
to increase accurate identification of opioid and non-opioid overdose, and naloxone use among
heroin users.

Methods—Eighty-four participants completed a test on overdose knowledge comprised of 16
putative overdose scenarios. Forty-four individuals completed the questionnaire immediately prior
to and following standard overdose prevention training. A control group (n =40), who opted out of
training, completed the questionnaire just once.

Results—Overdose training significantly increased participants’ ability to accurately identify
opioid overdose (p<0.05), and scenarios where naloxone administration was indicated (p<0.05).
Training did not alter recognition of non-opioid overdose or non-overdose situations where
naloxone should not be administered.

Conclusions—The data indicate that overdose prevention training improves participants’
knowledge of opioid overdose and naloxone use, but naloxone may be administered in some
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situations where it is not warranted. Training curriculum could be improved by teaching
individuals to recognize symptoms of non-opioid drug over-intoxication.

Introduction

Opioid overdose is a significant concern in the New York City (NYC) area. Emergency
department (ED) visits related to prescription opioids nearly doubled between 2004 and
2009 (age-adjusted rate from: 55 to 110 per 100,000 New Yorkers) and unintentional
poisoning deaths increased by approximately 20%. Although the number of ED visits related
to heroin has remained stable during this time frame (152 per 100,000 New Yorkers),
opioids in general were the most commonly noted drug in cases of unintentional deaths
(NYC Department of Health and Mental Hygiene, 2011).

These data highlight the need for effective strategies to reduce opioid-related mortality. In
an effort to address this concern, programs have been implemented where non-medical
persons are given brief education in recognizing the signs of opioid overdose. The
curriculum also teaches proper overdose first aid including the use of naloxone, which is
provided should they observe an overdose (Doe-Simkins et al., 2009; Hurley et al., 2011).

Naloxone is a short-acting opioid receptor antagonist effective in counteracting the
respiratory depression that can lead to death during opioid overdose (White & Irvine, 1999).
Although medical professionals have long used naloxone, peer-focused overdose prevention
programs have endeavoured to increase access to this life-saving medication. Yet, concerns
have been raised regarding this naloxone dispensing practice. Coffin and colleagues (2003)
reported that 37% of health care providers indicated that they would not consider prescribing
naloxone to patients at risk of heroin overdose. One common concern among prescribers is
that drug users would not know how to accurately identify opioid overdoses (Tobin et al.,
2005). Researchers have attempted to address this concern. Gaston and colleagues (2009)
trained 70 opioid-dependent patients in recognizing and managing opioid overdose. Using
pre- and post-training assessments, they found that the number of correct responses
significantly increased immediately after training. In another study, 239 treatment-seeking
opioid users recruited from 20 sites across England were similarly assessed regarding their
knowledge of overdose management and naloxone administration before, and immediately
following training (Strang et al., 2008). These investigators found significant improvements
in: knowledge of risk factors for overdose, characteristics of overdose, and appropriate
overdose management.

Researchers at Yale were the first to develop and validate a tool to quantify knowledge of
opioid overdose and naloxone use, the Brief Overdose Recognition and Response
Assessment (BORRA; Green et al., 2006). In a subsequent investigation, they found that
participants who received a nonstandardized overdose prevention training at one of six U.S.
sites recognized more opioid overdose scenarios accurately and instances where naloxone
was indicated in comparison to untrained participants (Green et al., 2008). Opioid overdose
recognition scores among their trained sample did not significantly differ from medical
experts.

The NYSDOH has developed peer-based overdose education programs to distribute
naloxone to non-medical personnel, provided they’ve been trained through a registered
program. Currently in the U.S. there are no national guidelines for the implementation of
these programs. As such, the program specifics, such as the training curriculum, can vary
from program to program. Therefore, it is important to perform an evaluation of the
knowledge gained from overdose training using a semi-structured overdose education
training, such as that mandated by the NYSDOH. The present study sought to combine the
methodology used in many of the aforementioned studies in order to perform an assessment
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of opioid overdose training in NYC, where opioid abuse and overdose is highest in the state
(SAMHSA, 2012). The goals were to: obtain a baseline of overdose knowledge among
current heroin users who have not received overdose prevention training, observe if training
improves that knowledge, and provide the field with approaches to improving the
educational value of these programs.

Recruitment and Inclusion Criteria

Participants were recruited through advertisements in local newspapers, Craigslist.org, and
through word-of-mouth. Pre-screening interviews were conducted by research assistants,
followed by a more extensive assessment by a research psychologist. Participants were
required to be current heroin users between the ages of 21 and 65 years, and able to fluently
speak and read English. Potential participants were excluded for active psychopathology that
might interfere with their ability to provide informed consent, history of severe learning
impairment, or previous basic cardiac life support (BCLS), First-Aid, or overdose
prevention training.

Overdose Prevention Training

In total, five training sessions were shadowed in order to gather study data. All trainings
occurred between April 2011 and December 2012. Trainings were administered by a single
physician’s assistant with the Harm Reduction Coalition (HRC). Although the trainer was
aware that a skills assessment would occur, they were not provided with the name of the
task, or informed of which aspects of the training it would assess.

Three trainings were conducted in the lobby of the Washington Heights Corner Project, a
harm reduction outreach facility. One training was conducted directly in front of
Washington Heights Corner Project and another in a meeting room at the HRC office in
Midtown Manhattan. Following training, individuals were provided with an overdose
response kit that included two separate doses of: intranasal (1 mg/ml) or intramuscular (0.4
mg/ml) formulations of naloxone, a prescription to carry naloxone, and a training
certification card. The HRC staff presented a semi-structured lecture designed to address the
NYSDOH-required overdose topics: 1) risk factors for opioid overdose, 2) signs of
overdose, and 3) how to respond to an overdose. Complete training guidelines can be found
online (NYSDOH, 2006).

Assessments

Brief Overdose Recognition & Response Assessment (Green et al., 2006)—The
BORRA asks participants to read 16 putative overdose scenarios. Based on the presenting
symptoms of the presumed overdose victim, they were asked to decide whether these
symptoms were: definitely/probably an opioid overdose, an overdose but NOT an opioid
overdose, not an overdose, unsure/not enough info), and if naloxone should, or should not be
administered.

Substance Use Inventory (Comer et al., 2008)—This questionnaire was used to
determine quantity and frequency of recent drug use and gathered participants’ demographic
information, psychiatric history, and experience with drug overdose. Participants were also
asked to rate their ability to successfully deliver naloxone on a scale from 0 (not confident)
to 10 (completely confident).
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Participants in the trained condition completed the above questionnaires prior to, and
following overdose prevention training (50$ compensation was provided). A convenience
sample of current heroin users screening at our Substance Use Research Center, opted not to
wait until the next training, and chose to complete the BORRA that day and receive 253.
Motivation to complete training and learn more about overdose prevention may vary
significantly. As such, the researchers felt that obtaining knowledge of opioid overdose
among individuals not interested in training would be an informative comparison.

Paired-samples T-tests were utilized to compare pre- and post-training differences in:
accurate identification of the signs of opioid overdose, and naloxone indication knowledge
quantified using the BORRA. Independent-samples T-tests were used to compare post-
training scores against those of untrained opioid users. Respectively, independent-samples
T-tests and Pearson 2 statistic were used to observe for group differences among the
continuous and categorical demographic data. Bivariate correlation analyses were also
performed in order to examine the relationship between a number of demographic and
training variables, and pre-to-post training change in BORRA score.

Overdose Training and Participant Characteristics

Between nine to ten participants were recruited during each training and all overdose
prevention presentations were approximately 13-18 minutes in duration. Both trained
(N=44) and untrained (N=40) samples consisted primarily of males [x2 (1) = 1.38, ns] in
their early 40’s [t (82) = .88, ns). A roughly equivalent racial/ethnic breakdown was found
between trained and untrained groups [x2 (3) = 2.45, ns]. Participants in the trained group
used an average of 5.8 bags of heroin per day, less heroin use than that reported by those in
the untrained group [6.8 bags, t (82) = 6.43, p<.05]. Both groups had been using heroin on
average for approximately 15 years [t (82) = 2.64, ns]. No significant difference in the
number of completed school years was found between the two groups [t (82) = 4.50, ns;
Table 1]. There was also no significant difference in the number of overdoses each group
had witnessed [t (82) = 0.88, ns].

BORRA Performance

Pre-training BORRA scores did not significantly differ between the trained and untrained
groups. When comparing across pre- and post-training BORRA scores in the trained group,
significant increases were observed in participants’ ability to accurately identify opioid
overdose [t (43) = 18.57, p< 0.05] and scenarios where naloxone administration was
indicated [t (43) = 10.72, p< 0.05]. However, training did not alter recognition of non-opioid
overdose and situations where naloxone “should not” be administered (Figure 1). When
comparing post-training scores against those of the untrained group, scores on measures of
accurate opioid overdose identification [t (82) = 20.85, p< 0.05] and correct naloxone
administration [t (82) = 17.74, p< 0.05] were significantly higher.

Factors Associated with Change in BORRA Score

Correlation analyses were performed between: “Group Size,” “Training Setting,” “Training
Cohort,” and pre- to post-training change in BORRA score (OD knowledge and naloxone
knowledge). This analysis allowed us to examine associations between the varying overdose
training conditions, and effectiveness of the overdose prevention presentation. No
significant correlations were found. In addition, no significant relationships were found
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between other participant characteristics (age, daily heroin use, years of education and
overdose history) and change in BORRA performance.

Effects of Training on Confidence

Prior to training, confidence in naloxone use was similar between the two groups. Prior to
training, the trained group rated their confidence at 7.9 (of 10), while the untrained groups
rated their confidence at 8.3 [t (82) = 4.20, ns]. After training, confidence in naloxone use
was significantly higher (9.4) in comparison to the untrained group [t (82) = 16.17, p< 0.05],
and their pre-training baseline [t (43) = 22.09, p< 0.05]. Confidence ratings were not
significantly associated with BORRA performance.

Discussion

This study recruited comparable groups of current heroin users in order to investigate the
effectiveness of NYSDOH overdose prevention training guidelines. Like other studies, our
investigation found that the education provided in the brief training significantly increased
participants’ ability to identify opioid overdose, and situations where naloxone
administration is warranted (Gaston et al., 2009; Green et al., 2008; Strang et al., 2008). For
this investigation, overdose prevention trainings were performed in a number of settings
(varying locations, dates, and sizes of the groups trained). Analyses found no correlation
between these factors and the effectiveness of the training and no relationship between other
demographic variables and pre- and post-training outcomes. These findings imply that the
training itself was the only influential factor mediating the improved performance, and that
programs may allow significant flexibility in how participants are trained without
compromising educational value.

It is important to note that the post-training BORRA performance among this sample is
roughly equivalent to that reported in the study conducted by Green et al. (2008). Following
training, their sample reported an accurate overdose recognition rate of 85.2% and correct
naloxone indication at 84.6%. Accuracy among our sample on these two measures was
75.6% and 79.3%, respectively. Green utilized a more heterogeneous sample, 36% of whom
were needle exchange program staff or outreach workers, so their slightly superior
performance following training may have been due to: greater learning capabilities, more
ambient knowledge of overdose, or better training. Their multi-site design with varying site-
specific curricula makes this possibility difficult to explore. In either case, medical experts
did not perform significantly better on the BORRA than their trained sample, and
performance by our sample was comparable to theirs. These data should help alleviate
concerns that drug users cannot accurately identify opioid overdose.

Our data also suggest that the current NYSDOH training curriculum should do more to
address recognition of other types of drug overdose. The use of non-opioid drugs is common
among our sample of heroin users (Table 1). As such, encounters with non-opioid overdoses
are likely. Polydrug use is a cause for concern because it is believed to be a significant risk
factor for drug overdose. Ninety-eight percent of all unintentional drug overdose deaths in
NYC involved more than one class of drug (NYC Department of Health and Mental
Hygiene, 2011). In particular, the effectiveness of naloxone as a reversal agent for combined
opioid and benzodiazepine-induced hypoxia has significant clinical implications. Future
studies should also obtain data on overdose reversal outcomes involving longer-acting
opioids.

The present study relies heavily on self-report data and is further limited by its small sample
of participants who were not randomly assigned to trained and untrained conditions. This
study also only employed a single assessment of overdose knowledge among untrained
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individuals, and would have benefited from a comparator sample of medical experts.
Questions still remain regarding this naloxone prescribing practice. Future studies should
follow trained individuals in order to observe how training alters interventions employed
when encountering an actual overdose, along with possible adverse events related to
naloxone administration. Recent research has revealed that drug-using bystanders contact
emergency services in less than 30% of suspected overdose situations (Walley, 2013).
Research following trained individuals could also address whether an overdose prevention
curriculum that highlights the need to alert emergency services actually influences the
likelihood that they are notified and subsequent overdose morbidity and mortality. Further
investigation should also systematically examine if there are unintentional consequences
associated with having naloxone readily available such as changes in opioid and other drug
use, and shifts in attitudes about drug abuse treatment.

Important conclusions can be drawn from the present study. Our data argue that the training
curriculum used by the NYSDOH significantly increases knowledge related to the
identification and management of opioid overdose, and drug users with access to naloxone
may constitute a valuable resource in reducing overdose mortality.
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Untrained
1 Pre-training
Post-training

Score (0- 8)

Figure 1.

Mean (+ SEM) number of correct responses on BORRA measures of overdose symptom
recognition and naloxone indication. # Indicates a significant difference between pre- and
post-training scores. * Indicates a significant difference between post-training scores
compared against those of untrained controls.
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Table 1
Participant Demographics and Drug Use
Trained (n =44) | Untrained (n =40) p

Gender, # males (% males) 37 (84.0%) 37 (92.5%) ns
Age (SD) 41.4(10.0) 43.2 (8.60) ns
Ethnicity, N (%) ns

African-American 14 (31%) 15 (37.5%)

Caucasian 13 (29%) 12 (30%)

Latino/Hispanic 14 (31%) 11 (27.5%)

Mixed/Other 3 (6%) 2 (5%)
Bags per Day of Heroin (SD) 5.8 (0.6) 6.8 (0.8) <0.05
Yearsof Heroin Use (SD) 15.0 (1.3) 15.9 (1.8) ns
Daily $ Amount Spent on Heroin (SD) 55.7 (6.3) 68.2 (7.6) <0.05
Route of Heroin Use, N (%) <0.05

Intranasal 13 (29.5%) 24 (60%)

Intravenous 20 (45.5%) 11 (27.5%)

Multiple Routes 5 (11%) 3 (7.5%)

Unreported 6 (14%) 2 (5%)
Other Drug Use" ns

Tobacco (daily) 43.0% 57.5%

Cocaine (daily-weekly) 43.0% 25.0%

Alcohol (weekly-monthly) 34.0% 32.5%

Marijuana (weekly-monthly) 27.2% 15.0%

Prescription Opioids (weekly-monthly) 25.0% 10.2%

Benzodiazepines (weekly-monthly) 9.0% 7.5%
Y ear s of Education (SD) 12.5(0.4) 11.8 (0.3) ns
Number of Drug Overdoses Witnessed (SD) 3.1(0.6) 3.0 (0.5) ns

Page 9

*
Participants were asked to rate their use of “other” drugs on a scale using the points of: daily, weekly, or monthly or less. The numbers shown in

the table represent the percentage of participants who reported use of each drug within the frequency listed in parenthesis. The anchors in

parentheses correspond to the most and least frequently reported use by any individual participant.
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