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Abstract

Background: Naloxone-based interventions as part of health systems can reverse an opioid overdose. Previous
systematic reviews have identified the effectiveness of naloxone; however, the role of context and mechanisms for its
use has not been explored. This realist systematic review aims to identify a theory of how naloxone works based on
the contexts and mechanisms that contribute to the success of the intervention for improved outcomes.

Methods: Pre-registered at PROSPERQ, this realist review followed RAMESES standards of reporting. Keywords
included 'naloxone’and 'opioid overdose’ All study designs were included. Data extraction using 55 relevant outputs
based on realist logic produced evidence of two middle-range theories: Naloxone Bystander Intervention Theory and
Skills Transfer Theory.

Results: Harm reduction and/or low threshold contexts provide a non-judgemental approach which support in-
group norms of helping and empower the social identity of the trained and untrained bystander. This context also
creates the conditions necessary for skills transfer and diffusion of the intervention into social networks. Stigma and
negative attitudes held by first responders and stakeholders involved in the implementation process, such as police or
GPs, can prohibit the bystander response by inducing fear in responding. This interferes with skills transfer, naloxone
use and carriage of naloxone Kkits.

Conclusions: The findings provide theoretically informed guidance regarding the harm reduction contexts that are
essential for the successful implementation of naloxone-based interventions. Peer-to-peer models of training are
helpful as it reinforces social identity and successful skills transfer between bystanders. Health systems may want to
assess the prevalence of, and take steps to reduce opioid-related stigma with key stakeholders in contexts using a low
threshold training approach to build an environment to support positive naloxone outcomes.

Trial Registration: PROSPERO 2019 CRD42019141003.
Keywords: Naloxone, Realist review, Bystander response, Opioid overdose, Drug-related deaths
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Background

Opioid overdose is a global public health issue [1].
Take-home naloxone, a common overdose prevention
intervention, is an opioid agonist given by intranasal or
by intramuscular injection to reverse the effects of opioid
poisoning. It is a proven strategy to reverse an overdose
when combined with training in overdose management
[2, 3]. Complex interventions, like naloxone, require
an evaluation of the intervention along with its con-
text (policy and social environment) to understand how
it produces its intended or unintended outcomes [4].
The contextual factors that enable or create barriers to
naloxone use in curbing overdose deaths are unknown.
Understanding this relationship can inform the design
and implementation of naloxone-based intervention pro-
grammes to be more effective in reducing opioid over-
dose deaths.

Rationale and objectives for the review

Systematic reviews which establish the effectiveness of
naloxone in preventing deaths from opioid overdose
describe the training contexts and the motivations to use
naloxone. However, they do not describe how these fac-
tors relate to outcomes [5-7]. Several systematic reviews
on naloxone training in a community-based context have
outlined that willingness to help and retention of training
knowledge are factors that facilitate naloxone use. Fear
of arrest is a barrier in training with this context [7, 8].
However, these reviews do not show an understanding
of why a community-based context motivates naloxone
use and barriers to outcomes [7, 8]. In other system-
atic reviews, effective trainees (those who use needle
exchange services, or opioid detoxification patients, and/
or family and friends of people who inject drugs) for
naloxone-based programmes are established. How the
training context relates to successful skills transfer in an
overdose is unknown [6—8]. On the opposite spectrum,
the moral hazard model attempts to explain opioid mor-
tality outcomes by suggesting that increased access to
naloxone motivates opioid use leads to increase opioid-
related deaths [9]. This research lacks an explanation
of what contextual factors enable such outcomes. This
points to a gap in our understanding of how the context
of naloxone training relates to outcomes [9, 10].

Rationale for a realist review

A realist review method explains how the interven-
tions work through understanding of the relationship
between an intervention context and the mechanisms
(barriers or facilitators) that lead to intervention out-
comes [11-13]. The realist review method can identify
how context relates to the use of naloxone-based strate-
gies—as defined as strategies where naloxone is used as
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a part of the intervention—to prevent overdose deaths.
This review answers the following questions: What con-
text results in the use of naloxone-based interventions
in an opioid overdose? What are the key mechanisms
that characterise naloxone-based intervention use or
non-use?

Methods

This review followed RAMESES reporting standards
for realist reviews (see Additional file 1 for the RAME-
SES checklist) [11]. The review occurred in four stages
as (1) scope and initial theory development, (2) litera-
ture search and theory refinement, (3) literature synthe-
sis resulting in a final theory, and (4) presentation of the
study characteristics and evidence of the final theory of
how naloxone-based interventions work to prevent opi-
oid overdose.

Stage one: scope and initial theory development

An initial theory explaining how naloxone-based inter-
ventions worked was developed through a scope of
the literature. Backwards citation of systematic reviews
on the use of naloxone to reduce opioid overdose
occurred first [6, 8]. We reviewed this literature for the-
ories that explicitly described how naloxone worked to
prevent overdose. When no explicit theory was present,
a search for a substantive theory occurred. In addition, a
theory based on realist logic was developed using hypo-
thetical ’if-then’ statements. The statements described
the if - under what circumstances did the intervention
have then - certain outcomes. A heuristic called context,
mechanism, and outcome configuration (CMOc) was
used to outline the evidence of the initial theory. Con-
texts that depicted institutional, infrastructural, inter-
personal relationships and individuals making up the
backdrop of the programme were noted [12]. Mecha-
nisms were categorised by behaviour and/or thoughts
generated within the target group of people who use
opioids that motivated the use of the intervention. This
behaviour shaped expected (intended) or not expected
(unintended) outcomes and informed how the interven-
tion worked in practice [11, 13]. The scope resulted in
two initial programme theories using 13 relevant studies
[2, 14-25]. NMM developed the two initial theories.

Initial theory one: Naloxone Bystander Intervention Theory
(NBIT)

The substantive theories of bystander effects, social
identity, and self-categorisation were integrated
and informed the first programme theory, Naloxone
Bystander Intervention Theory (NBIT). Three sub-theo-
ries were developed from this theory as: NBIT-A, NBIT-
B, and NBIT-C. Individual response to emergencies can
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be delayed when in the presence of a group otherwise
known as bystander effects [26]. Bystander effects are
limited, however, when the person who needs help shares
the same social category and/or same social identity as
the bystander. This in-group favouritism leads to quicker
responses [27].

Many of the studies described training in low thresh-
old or harm reduction settings. A low threshold context
for this review was interchangeable with harm reduction.
It was defined as contexts that hold non-judgemental
attitudes, respect, and belief in a person’s right to use
drugs, with aims to protect health, and reduce stigma
[14, 18, 22]. Low threshold contexts supported the social
identity of a person who uses opioids to take part in the
naloxone-based interventions [18]. Such a context gen-
erated a feeling of acceptance (mechanism) of being a
person who uses drugs (social identity). This then led to
accepting other group members as being worthy of help,
enhancing in-group norms. This generated willingness
(mechanism) to help someone within their shared social
category and a faster bystander response [14]. The inter-
vention 'worked’ as evidenced by reports of reversals
being performed on a peer/someone within their social
network by a trained bystander (NBIT-A) [24].

A low threshold context had a spill over effect as
exhibited by reports of trained bystanders that mem-
bers of their social networks not trained to use naloxone
reversed an overdose (outcome) (NBIT-B) [3]. The mech-
anism of willingness motivated the use of naloxone by a
bystander that was untrained. There was also a third con-
text. Negative attitudes (out-group norms) towards peo-
ple who use drugs—in this case a trained bystander—by
stakeholders (e.g. probation officers and first responders
such as police) alongside a low threshold training gener-
ated different mechanisms [14, 23]. There was evidence
of fear and feelings of being stigmatised in the potential
bystander generated from this context, which appeared
to interfere with the use of naloxone (NBIT-C). This sug-
gested that bystander effects would increase. For exam-
ple, a trained bystander may encounter someone who is
overdosing with whom they share the same social iden-
tity; however, fear of negative consequences (i.e. police
arrest) associated with helping hindered the response to
help [14].

Initial theory two: Skills Transfer Theory (STT)

A second theory of how naloxone-based interventions
work was based on a Skills Transfer Theory (STT). This
theory had two sub-theories: STT-A and STT-B. This
theory emphasised supplying skills in overdose man-
agement to a person who uses opioids to respond to an
opioid overdose [2, 16]. Skills training was provided by a
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counsellor or member of the programme staff or through
a Train the Trainer delivery method [2, 14-16, 21-23].
Skills training and Train the Trainer models further
refined the theory [28-30]. A blend of relevant train-
ing, trust, and the need for using the skills facilitated the
environment necessary for skills transfer to reverse an
overdose.

The contexts of a non-judgemental attitude within a
low threshold environment generated trust (mechanism)
in the skills being learned, and self-efficacy (mechanism)
regarding their ability to manage an overdose. This led
to outcomes where trainees responded and successfully
reversed an overdose using naloxone-based interven-
tions (STT-A) [24]. Contexts where naloxone training
was unsuccessful involved training groups of people who
were abstinent (former), and people who use opioids.
This context appeared to generate a lack of willingness
and motivation to use naloxone. The trainee may not use
the skills because they are no longer using drugs and may
not feel they will be exposed to opioid overdoses through
their networks (unintended outcome) (STT-B) [23].

Stakeholder consultations (7=5) occurred with pro-
viders of overdose prevention services from Northern
Ireland (location of the authors of this review). Analysis
of CMOc from the discussions refined the theory. The
dialogue with the stakeholders confirmed a low threshold
context would generate self-efficacy, responsibility, and
empowerment. This motivated the service user to help in
an overdose situation (outcome). This further refined the
theory and members of the research team (NMM, BWB,
CC, and GWS) agreed on the candidate theory for the
second stage of the review.

Stage two: literature search and theory refinement

The second stage of this review refined the candidate
theory using a systematic search of the literature using
databases PsycINFO, MEDLINE, PubMED and Google
Scholar. Key search terms as “naloxone or Narcan’, AND
“opioids or opiates, AND “overdose prevention” were
used. A search of the same terms was placed into Google
Scholar for the time frame 1996-2019. However, only
the first 100 items from Google search were screened
because of the limited time to complete the realist review.
Backwards citation tracking using systematic reviews on
naloxone occurred to identify new citations [5, 7, 31-35].
A search for grey literature included public health docu-
ments from the Republic of Ireland and Northern Ire-
land, United States of America, and Estonia [36—39].
Figure 1 summarises the search process.

Identification and selection tools based on the candi-
date theory were developed to guide the screening and
eligibility criteria of the review (see Additional file 2
Identification and selection tools for the realist review
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Fig. 1 Flow diagram illustrating stage 2 search process for the realist review of naloxone-based interventions

of naloxone-based interventions 2). Records given a
full text reading were appraised based on the relevance
of the paper to support the theory. Rigour was evident
by the consistency between methods used for the stud-
ies and their outcomes (see Additional file 3 Appraisal
and rigor tools for the realist review of naloxone-based
interventions 3 ) [13]. Characteristics of the studies were

inputted into an excel database, followed by data extrac-
tion of CMOc to refine the theory (see Additional file 4
Data extraction and synthesis tools for the realist review
of naloxone-based interventions for examples of data
extraction). Saturation became evident when there was
no additional evidence of CMOc and the review of litera-
ture ended.
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Stage three: literature synthesis

The candidate theory was revised into a final theory by
mapping out a semi-predictable pattern of the CMOc
found in the second stage of the review. The mapping out
process allowed easy categorisation of the CMOc and
the CMOc were grouped into demi-regularities. These
demi-regularities become the middle-range theory that
informed how the intervention worked to specific and
various contexts (see Additional file 4 Data extraction
and synthesis tools for the realist review of naloxone-
based interventions 4 for the analytical process of the
synthesis).

The diffusion of innovation (DOI) theory helped refine
the NBIT-B candidate theory [40, 41]. It supplied an
understanding of the mechanisms and outcomes which
generated reports of the use of naloxone by an untrained
bystander. An iterative search using new terms “nalox-
one” and “diffusion of innovation theory” (DOI) with
databases of PsycINFO, MEDLINE, PubMed took place.
There were no citations found for PsycINFO and MED-
LINE. There were 12 new items found in PubMed out of
the 12 items, two duplicates were found, and the remain-
ing did not fit the inclusion criteria (included in Fig. 1).

The DOI theory refined the understanding of why an
untrained bystander would use the intervention and how
it becomes distributed within social networks of people
at risk for overdose. For example, a bystander may wit-
ness the administration of naloxone and then share the
intervention (mechanism) with others as a method of
preventing overdose. The ripple effect, whereas the con-
text and mechanisms generated in the first CMOc cre-
ated a new CMOc, was found here [42]. This was evident
in the production of a second context of a peer-to-peer
training (target group to those not trained). This led to
the adoption of naloxone as an innovation (mechanism)
and diffusion of it into the social networks. This social
diffusion also implies a group norm response to helping
using naloxone—another aspect of in-group favouritism
and emergency response [27]. This explained why trained
bystanders reported witnessing others using the nalox-
one in their community (outcome) [41].

An additional context further refined the STT. The
context of low threshold environments generated
empowerment, use of overdose management skills, and
administration of naloxone by the trainee (mechanism).
Outcomes such as lack of post overdose management,
namely calling an ambulance, occurred in this chain [22].
The experience of empowerment appeared to guide the
desicion to not use emergency help and explains why
trainees did not call for ambulance support. There is a
risk of overdosing again despite successful administration
of naloxone, but these outcomes were not reported.
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These other demi-regularities were added to a middle-
range theory that informed how the intervention worked in
both specific and various contexts. There was limited evi-
dence for candidate theory STT-B (described in the scope
stage) and the theory was not kept in the final synthesis
due to not fitting the requirements for relevance (see Addi-
tional file 3 Appraisal and rigor tools for the realist review
of naloxone-based interventions 3). NMM searched,
extracted, and synthesised the data from the literature.
BWB and GWS independently reviewed and verified 10%
of the papers used for selection and the appraisal stages
of the review. All members of the research team (NMM,
BWB, CC, and GWS) discussed and agreed upon the final
theory. Resolution of discrepancies was by discussion.

Results

Stage four: study characteristics and evidence of the
final theory

Study characteristics

There were six systematic (narrative) reviews, one mapping
review, one scoping review and one systematic review that
also had a meta-analysis [5-8, 31-35]. Systematic reviews
were used for citation tracking only and 55 records were
used for theory building. There were 29 quantitative pieces
of scientific literature, 14 qualitative, seven mixed methods
and five pieces of grey literature (e.g. news articles, reports)
(see Table 1 of included studies and their design. Additional
file 5 References for the realist review of naloxone-based
interventions 5 contains references for the studies used in
these reviews). From these studies, 30 discussed the use
of intramuscular administration of naloxone, 12 did not
mention a type of naloxone, eight used intranasal, and five
used both intranasal and injection methods. The method of
training delivery varied. There were 17 studies that used a
combination of groups and one-to-one training, six stud-
ies used a practice component, three had didactic sessions,
two had groups only, two had one-to-one only, and two had
video instruction. There were 23 outputs that did not state
the method of delivery.

Evidence of the final theory

There were two final theories with associated sub-theories.
Table 1 outlines all retained outputs with their associated
programme theory.

Programme theory 1: Naloxone Bystander Intervention
Theory

There were three sub-theories for Naloxone Bystander
Intervention Theory as NBIT-A, NBIT-B, and NBIT-
C. There were two sub-theories that outlined how a low
threshold or harm reduction context can benefit nalox-
one-based intervention training outcomes. This context
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Table 1 Summary of included studies (n=>50), grey literature (n="5) and how they contributed to the final theories

Full reference

Study design

Programme context

Contribution to synthesis

NBIT-A NBIT-B NBIT-C ST-A ST-B

Ambrose et al, 2016
Baca et al, 20072

Banjo et al, 2014°
Behar et al, 2015%

Bennett et al, 2011°
Bennett& Holloway,
2012°

Beswick et al, 20027
Bowles et al, 2019°

Clark & Eustace, 2016°

Chronister et al, 2018'°

Das etal, 2017"
Dettmer et al, 2001'?

Doe-Simkins et al, 20093

Doe- Simkins et al,,
2014

Dwyer et al, 2015'

Enteen et al, 2010'®

Espeltetal, 20177

EuroNPUD, 2019'®
Galea et al, 2006'°
Gaston et al, 2009%°

George et al, 2010%!
Gilbert et al, 2018%

Green et al, 2008

Green et al, 2014%
Farrugia et al, 2019%°
Khatiwoda et al., 2018%

Lankenau et al, 2013/

Leece et al, 201378

Bivariate and multivariate associations,

sensitivity analysis

Quialitative structured interviews

Evaluation (mixed methods)
Survey (repeated measures)

Evaluation (survey, repeated measures)
Evaluation (survey, repeated measures)

Quialitative structured interviews
Quialitative semi structured interviews

Evaluation (mixed methods-repeated
measures and semi-structured inter-

views)

Evaluation (survey repeated measures)

Case study
Case study

Evaluation (prospective cohort)
Retrospective cohort study

Evaluation (survey repeated measures)

Evaluation (prospective cohort)

Survey (repeated measures)

Report (grey literature)

Pilot (pre-/post-overdose experiences)
Evaluation (prospective cohort, survey

repeated measures)

Case study

Randomised controlled trial

Between groups (trained vs untrained,

questionnaire)

Case study
Case study

Mixed methods (survey and open-

ended questions)

Evaluation qualitative-closed and open-

ended questions)

Evaluation (cohort)

Harm reduction programme

Harm reduction programme, syringe

exchange (low threshold)

BCCD harm reduction programme

DOPE programme (low threshold),
syringe exchange (low threshold)

Harm reduction programme
Negative attitudes (police)

Harm reduction programme

Unknown

Harm reduction programme, syringe

exchange (low threshold)

Harm reduction programme
Negative attitudes (General Practitioner

[GP])

Harm reduction, low threshold health
care facility and abstinence-based pro-
grammes where low threshold services

are embedded

Needle exchange (low threshold)
Health care project, mobile drug ser-

vices (low threshold)

Needle exchange (low threshold)
Syringe exchange (low threshold)

Low threshold, detoxification centres,
abstinence-based residential drug

treatment

DOPE programme (low threshold),
syringe exchange (low threshold) opioid

substitution clinic, hostels

Needle exchange (low threshold),
outreach, supervised injection facilities

(harm reduction)
Unknown

Syringe exchange (low threshold)
Abstinent-based programme (inpatient

and outpatient)

Negative attitudes (police)

Community drug team

SKOOP training programme (harm

reduction)

Needle exchange (low threshold) and
abstinence-based drug treatment

centre

Prison naloxone programme
Peer run drug consumer organisation

Harm reduction

Syringe exchange (low threshold), com-
munity health care programmes
Negative attitudes (police)

Syringe exchange (low threshold)

X X
X
X X X X X
X X
X X X X
X
X
X X
X
X X X
X
X X
X X X
X X X
X X X
X X X
X X
X X X
X
X X
X X
X
X X X
X
X X
X X X X X
X X
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Full reference

Study design

Programme context

Contribution to synthesis

NBIT-A NBIT-B NBIT-C ST-A ST-B

Leece et al, 2016%°

Madah-Amiri, et al,,
2017%

Maldah-Amiri, et al.,,
2019%

Maldjian, et al,, 2016
Maxwell (2006)*3

McAuley et al, 2010*

Nelson et al, 2016

NIHD (n.d.)*®

Olsen et al, 20157

PHA, 2016%
Parmar et al., 201
Piper et al, 2008
Rowe et al, 2015
Ruane, 2019*

739

Seal et al, 2005%

Sherman et al,, 2008*

Sherman et al, 2009*
Shorter & Bingham,
2016%

Siegler et al, 20174
Strang et al,, 2008
Tobin et al, 2009%

Traynor, 201 90

Wagner et al,, 2010
Wagner et al,, 20142

Walley et al, 2013°3

Worthington et al,,
2006

Evaluation (mixed methods-survey and
one-to-one interviews)

Evaluation (prospective cohort, over-
dose prevention behaviours)

Prospective cohort (survey, repeated
measures)

Prospective cohort (survey, repeated
measures)

Report (prospective cohort, post train-
ing knowledge)

Evaluation (prospective cohort, post
training knowledge)

Evaluation (mixed methods, survey
repeated measures, one-to-one inter-
views)

Report (post training actions taken in an
overdose)

Evaluation (mixed methods-survey
repeated measures, semi-structured
interviews)

Report (post training)
Randomised control pilot trial
Evaluation (survey)

Survey

News article (describing barriers to
naloxone programmes)

Pilot study (prospective cohort, survey)

Qualitative one-to-one semi-structured
interviews

Quialitative one-to-one interviews

Evaluation (qualitative semi structured
interviews)

Prospective cohort (questionnaire)

Prospect cohort (pre-/post-training
questionnaire)

Evaluation (prospective cohort, pre-/
post-training)

News article (reports of actions taken in
an overdose)

Evaluation (questionnaire)
Qualitative one-to-one interviews

Interrupted time series analysis

Qualitative focus group interviews

Syringe exchange (low threshold)

Syringe exchange, supervised injection
site (low threshold)

Syringe exchange (low threshold)
Syringe exchange (low threshold)

Chicago Recovery Alliance programme
(harm reduction)

Lanarkshire naloxone project (low
threshold)

Low threshold

Harm reduction

Harm reduction

Low threshold services

N-Alive programme (low threshold)
SKOOP programme (harm reduction)
Harm reduction

Harm reduction
Negative attitudes (GP)

Harm reduction
Negative attitudes (Police)

Harm reduction centre, syringe
exchange (low threshold)
Negative attitudes (ambulatory staff)

Staying Alive programme (low thresh-
old), needle exchange (low threshold)

Negative attitudes (police)

Syringe exchange programme (low
threshold)

Abstinence-based inpatient and outpa-
tient drug treatment programme

Staying Alive programme (harm reduc-
tion), syringe exchange (low threshold)

Harm reduction and community out-
reach programmes

Harm reduction

Syringe exchange within a community
health care, Homeless Health Care, Los
Angeles centre for harm Reduction,
Skid Row

Negative attitudes (police)

Harm reduction, Chicago Recovery Alli-
ance programme

Lower east side harm reduction centre
Negative attitudes (police)

X X X
X X X
X X
X X
X
X
X X X X
X X
X X X
X X X
X

X
X X

X
X X X X
X X X
X X X

X
X X
X
X X X
X X

X

X X X
X X
X X
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Full reference Study design

Programme context

Contribution to synthesis

NBIT-A NBIT-B NBIT-C ST-A ST-B

Yokell et al, 2011%° Evaluation (post training)

Mixed: syringe exchange, AIDS out- X

reach, homeless shelters, abstinence-
based substance abuse treatment
programmes

appeared to minimise bystander effects based on the vic-
tim and trainees’ shared social category/network. Contexts
where negative attitudes towards people who use drugs
by key stakeholders appeared to interfere with naloxone
administration, which led to unsuccessful outcomes.

Sub-theory 1: Low threshold contexts generate responsibility,
self-efficacy and willingness, which reduced bystander effects
leading to reversals on members within the social network
(NBIT-A)

Contexts that have a non-judgemental attitude towards the
behaviour and identity of a person who uses drugs foster
the environment necessary to make naloxone-based inter-
ventions successful. This context generates mechanisms
of responsibility which enhances in-group norms of help-
ing someone of the same social category. This generated
outcomes of reversals on overdose on friends or acquaint-
ances (outcomes) [43—46]. Specific low threshold contexts
such as a syringe exchange programme that employed
naloxone-based training generated feelings of self-efficacy
(mechanism). Participants reported a belief in their ability
to respond to an overdose, mitigating any bystander effects
[47]. There were CMOc where mechanisms were unclear,
however, were inferred from outcomes. In such cases simi-
lar mechanisms assumed to be at work (responsibility and
willingness) which led to administration of naloxone to
friends of the rescuer, acquaintances, or strangers (out-
come) [18, 48, 49].

Sub-theory 2: Low threshold contexts generate successful
outcomes. This produces a second context of peer-to-peer
training, which generates willingness, trust, responsibility
and confidence (mechanisms). Those trained by their peers

in unofficial training context displays group norms of helping
using naloxone to reverse an overdose on someone

within their social networks/ shared social category
(outcome) (NBIT-B)

This sub-theory builds upon the outcome found in NBIT-
A. Whereas the first outcome (a reversal of an overdose
on a peer) creates a ripple effect and generated a new con-
text of individuals of the target group (peer-to-peer) who
witness naloxone use. A naloxone-based training in a low
threshold context generated the mechanisms of willingness
(mechanism) to help, trust, and responsibility (as found

in NBIT-A). This generated outcomes where a bystander
used naloxone to reverse an overdose on a peer. As a peer
witness another peer helping a member of the same social
category, the witness becomes knowledgeable of the signs
and symptoms of overdose, the benefits of using naloxone-
based interventions, and the skills to reverse an overdose.
A shared social identity/ social category appeared to reduce
bystander effects in such circumstances. This context gen-
erated willingness, trust, and confidence (mechanism) in
one’s ability to administer the naloxone from peer training
outside of an official training site and sharing the interven-
tion within their social networks. In-group norms of help-
ing supported the use of naloxone through the process
of diffusion. Administration of naloxone occurred by an
untrained bystander in an overdose emergency (outcome)
[18, 40].

Sub-theory 3: Negative attitudes towards people who

use opioids by stakeholders (e.g. police, ambulance staff)
alongside a low threshold context creates conflict. This
generates feelings of stigma, fear and mistrust, leading

to lack of support for helping someone in a shared social
category. This led to not responding to an overdose
emergency or carrying the kit (NBIT-C)

Contexts with a low threshold setting coupled with an
environment of negative attitudes towards bystander
use of naloxone by stakeholders such as probation offic-
ers and doctors and first responders such as police and
emergency medical staff were identified. This type of
environment appeared to generate feelings of stigma,
fear and mistrust and inhibited the bystander response.
For example, participants reported police confiscation
of the naloxone Kkit, perceiving it as drug paraphernalia
[47]. Medical professionals called to assist in an overdose
emergency criticised the bystander’s use of the nalox-
one, suggesting that they were not fit to use such items
[50]. Participants with a legal prescription of naloxone
were told they were violating terms of probation when
found in their possession [23]. This context does not sup-
port the social identity of a person to be an empowered
bystander to act in an overdose, as found in NBIT-A and
NBIT-B. This context instead generated feelings of stigma
and fear (mechanism) which led to a lack of responding
in an overdose after being trained to do so [46]. There
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were also reports of individuals not carrying naloxone on
their person, and thus, they could not administer nalox-
one when needed (outcome) [23].

Programme theory 2: Skills Transfer Theory (STT)

There were two sub-theories under Skills Transfer Theory
(STT)-A and STT-B. Both discuss how a low threshold con-
text generated trust between the trainee with the trainer,
confidence, self-efficacy, and willingness to use the skills
from the naloxone training (mechanism). This led to the
effective use of naloxone, leading to a full reversal (outcome).
However, one sub-theory depicts how such a context gener-
ated empowerment which led to full reversals (outcomes). In
this case, a full reversal led to the perception that additional
help (ambulance) was not needed (part of the training in
successful naloxone administration). This resulted in a lack
of ambulance callouts as an outcome of the intervention
training.

Sub-theory 1: A low threshold context enhances

trust between the trainer and the trainee, generating
confidence, self-efficacy, and willingness to use the skills

from the naloxone training (mechanism). Effective use

of the naloxone leads to a full reversal (outcome) (STT-A)
Naloxone training was placed in a low threshold environ-
ment in several evaluations [47, 51, 52]. Such a setting
generated feelings of self-efficacy and confidence (mech-
anism) in using overdose prevention skills. This came
from direct reports of participants feeling confident in
having naloxone to help, followed by a sense of control,
and efficacy knowing what steps to take during an over-
dose [14, 50]. There were also reports of building capac-
ity to respond resulting in a full reversal (outcome). This
context also generated use of skills, such as CPR, placing
the victim in a rescue position, and naloxone administra-
tion (mechanisms). Participants reported rescue breath-
ing, calling for emergency help, staying with the victim,
and multiple naloxone administrations with outcomes
leading to full reversals [24, 39, 50, 53, 54].

Sub-theory 2: Low threshold contexts generate
empowerment, confidence, and use of skills learned

in overdose training (mechanisms). This led to successful
reversals and skills for post overdose management, such

as calling for emergency help after a reversal (outcome), were
not reported

Evaluations based on a low threshold needle exchange
support this theory in populations pre-exposed to over-
dose management [22, 53-56]. A low threshold con-
text appeared to generate outcomes where there was
a lack of reports of using ambulance services after the
in-house training compared to baseline measurements.
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Participants described mechanisms of confidence in
their ability to manage an overdose, leading to the lack of
using outside help [53, 54]. This implied the low thresh-
old context generated feelings of empowerment.For
example, participants reported that the successful rever-
sal was evidence of full recovery and decided not to call
for an ambulance, a part of post overdose management
(outcome) [52]. Participants in other literature reported
not calling an ambulance “.. because the overdose could
be managed by themselves alone” (Baca et al., pg. 65) or
there were direct reports of a lack of perceived need to
call an ambulance [22, 55, 56].

Discussion

Summary of the findings

The results of this synthesis showed that a low threshold
context is central to reversing an overdose using nalox-
one. This context appeared to minimise bystander effects
and generated mechanisms of willingness, responsibility,
confidence, empowerment, and self-efficacy. This led to
successful skills transfer and the use of naloxone training
by both trained and untrained bystanders on someone
within their social networks. Skills transfer also leads to
outcomes of successful reversals and lack of calling for
emergency help (post overdose management). Outcomes
become problematic when the intervention is placed in
a low threshold environment alongside negative attitudes
towards people who use opioids It can generate mecha-
nisms of fear, stigma, and bystanders may not be willing
to reverse an overdose on their peer. This leads to out-
comes where the use of naloxone is not reported, and the
intervention is unsuccessful.

The review provides a theoretical outline of how out-
group normative beliefs—for example people who do not
use drugs but have a non-judgemental attitude towards
drug use (harm reduction training setting)—appears to
reinforce the social identity and in-group norms of help-
ing people who use drugs. The relationship between the
setting and outcomes was not explored in systematic
reviews involving community-based training contexts
[7, 8]. Previous systematic reviews on naloxone have not
explained why people who use drugs, their families and
friends are suitable trainees for naloxone-based inter-
ventions [6—8]. This review has identified how shared
social categorical membership of these trainees reduces
bystander effects, which leads to a quicker response to
prevent an opioid overdose. Other researchers have sug-
gested increased naloxone provision may increase mor-
tality through moral hazard [9]. However, this was not
supported by this review. This review instead explained
how an increase in overdose mortality can be a matter of
negative normative beliefs of the out-group—in this case
people not of the same social category of people who use
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drugs such as first responders. This in turn appeared to
shift in-group norms (people who use drugs) of helping
people within their own social category. This is evident
from results of these studies where naloxone was not
used or where there was a lack of carriage resulting in
increased mortality outcomes. This review also fills in the
gap for those studies not used in this review by outlin-
ing how the out-group norms of a low threshold training
context supports people to use naloxone [57-60].

Strengths and limitation of the review

A realist review supplies an understanding of how an
intervention works, which can help inform decisions to
make it more effective. Overdose prevention is not sim-
ply the effective use of naloxone-based interventions;
this review excludes other overdose prevention strate-
gies such as medication assisted treatments, limited
prescribing and drug consumption rooms or the inter-
actions of these with naloxone-based interventions.
Results of a realist review are typically based on a final
programme theory and cannot be generalised, as training
contexts are unique to their location and availability of
training. Although the literature can provide evidence of
this theory, it can only infer casual explanations to gen-
eralise the effectiveness of naloxone. A realist review can
only supply an understanding of the conditions in which
the programme may work to produce successful out-
comes. In-depth notation of legal contexts related to
naloxone, or where other interventions that use naloxone
such as within supervised injection sites may be useful
for future reviews.

Recommendations for design and implementation

of naloxone into health care

Increase low threshold training settings

Training based in a harm reduction approach will be
helpful for community pharmacists who counsel clients
in naloxone [34]. This will help shift out-group norms,
alter attitudes, and perceptions towards people who use
drugs. It can create a non-stigmatising environment to
get naloxone and/or be trained in naloxone administra-
tion and overdose prevention, helping to generate suc-
cessful outcomes. Police have the potential to aid in the
reduction of overdose deaths as a first responder [61-63].
Training based in a non-judgemental approach for typi-
cal ‘out-groups’ of those who use drugs can reduce neg-
ative attitudes and may alter group norms regarding
people who use drugs.

Peer-to-peer naloxone trainig

Clinicians, policymakers, and trainers may wish to use
this review to inform the design of naloxone-based pro-
grammes.. Programmes may wish to use peer-to-peer
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training and distribution of naloxone as unofficial,
peer-to-peer training of naloxone appeared to mini-
mise bystander effects, enhance in-group norms of help-
ing, and aid in distribution of naloxone through social
networks. Such programmes are already in place and
the evaluations of their effectiveness are forthcoming
[64—66There is also a core role in contexts that work for
meaningful consultation and working alongside people
who use drugs in naloxone-based intervention design,
training, and implementation. Naloxone training pro-
grammes may incorporate dynamics of helping in groups
with emphasis on the process of diffusion of responsibil-
ity. This approach can reduce bystander effects and has
been suggested for training where bystander intervention
is needed, such as CPR [67].

Stigma reduction: Good Samaritan laws and stigma
campaigns

A major barrier in using naloxone-based interventions
was fear of arrest by the police. Laws granting immunity
and Good Samaritan laws that protect the bystander
from criminal charges from drug-related charges when
involved in an opioid overdose have helped to reduce
opioid overdose mortality [68, 69]. Good Samaritan
laws that have been adopted in 30 States in the United
States and in British Columbia, Canada [68, 70]. Hav-
ing such a law creates an environment of safety to use
the training and support group norms of helping, how-
ever, not all bystanders are aware of this law and simi-
lar mechanisms of stigma and fear continue [69]. Police
can have mixed views towards Good Samaritan laws
and may continue to respond with negative attitudes
towards people at the scene of an overdose [62]. Stigma
campaigns that run parallel to changes in the law would
be beneficial. For example, communication of sympa-
thetic and positive narratives regarding people who
use drugs/opioids, and increase contact with people
who use drugs has been found to decrease stigma and
may be helpful in training for key stakeholders and first
responders [71, 72]. Educating service users on Good
Samaritan laws and the social dynamics of helping in
these contexts may also reduce fear and poor outcomes.

Conclusion

This review provides theoretically informed guidance
aimed to reduce contextual harms embedded within
the social environment associated with using opioid
and naloxone implementation [4, 73]. This review evi-
denced the contexts that work, i.e. low threshold/harm
reduction contexts supportive of people who use drugs.
It also generated mechanisms where the naloxone-
based intervention was successful, noting that; negative
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attitudes towards the use of naloxone-based interven-
tions and harm reduction and/or a judgmental attitude
towards drug use in one social environment may hinder
the power of social diffusion. This leads to outcomes
where the naloxone-based intervention is not effective.
This can be an indirect factor contributing to overdose
deaths occurring in these contexts. Researchers and
policy makers may wish to identify the public attitudes
towards people who use opioids and interventions to
prevent overdose deaths to mitigate any implementa-
tion problems to ensure harm reduction strategies are
effective.
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