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Abstract
Introduction and Designs. Take-home naloxone (THN) interventions are an effective response to preventing over-
dose deaths, however uptake across Australia remains limited. This project designed, implemented and evaluated a model
of care targeting opioid users attending alcohol and other drug (AOD) treatment, needle and syringe programs (NSP)
and related health services targeting people who inject drugs. Design and Methods. Service providers, consumers and
regulators collaboratively designed a THN brief intervention (ORTHN, Overdose Response with Take-Home Naloxone)
involving client education and supply of naloxone in pre-filled syringes, delivered by nursing, allied health and NSP workers.
ORTHN interventions were implemented in over 15 services across New South Wales, Australia. The evaluation included cli-
ent knowledge, attitudes, substance use and overdose experiences immediately before and 3 months after ORTHN intervention
in a subsample of participants. Results. Six hundred and sixteen interventions were delivered, with 145 participants recruited
to the research subsample, of whom 95 completed the three-month follow up. Overdose-related attitudes amongst participants
improved following ORTHN, with no evidence of increased substance use or failure to implement other ‘first responses’
(e.g. calling an ambulance). Nine participants (10%) reversed an overdose using THN in the follow-up period. Participants
identified a willingness to access THN from a range of services. While a minority (16%) indicated they were unwilling to pay
for THN, the median price that participants were willing to pay was $AUD20 (IQR $10.40). Discussion and Conclu-
sions. The ORTHN model of care for THN appears an effective way to disseminate THN to people who use opioids
attending AOD, NSP and related health-care settings. [Lintzeris N, Monds LA, Bravo M, Read P, Harrod ME,
Gilliver R, Wood W, Nielsen S, Dietze PM, Lenton S, Shanahan M, Jauncey M, Jefferies M, Hazelwood S, Dun-
lop AJ, Greenaway M, Haber P, Ezard N, Malcom A. Designing, implementing and evaluating the overdose
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Introduction

Opioid overdoses have been increasing in number
across Australia over the past 15 years [1,2], mirroring
similar increases reported across Europe and America
[3]. People who inject drugs have a 1% annual mortality
rate; over 10 times greater than the age-matched com-
munity, with most of deaths due to opioid overdose [4].
One effective response to reduce overdose-related mor-
tality is the use of take-home naloxone (THN) interven-
tions that involve education of people who use opioids
and their peers/carers regarding overdose prevention,
identification and management, and supply of naloxone
medication to be used in the event of a suspected opioid
overdose [4–6]. Naloxone is a short-acting opioid antag-
onist licensed in Australia and many other countries for
the reversal of opioid overdose.
The first THN programs in Australia were devel-

oped in the early 2010s across a number of peer-led
and health service settings [7]. In New South Wales
(NSW), the first THN program was established in
2012 [8] and, as with other early Australian programs,
the project involved a lengthy 1–2 h consumer educa-
tion intervention (including resuscitation techniques),
which was identified as a key barrier to uptake [8], and
a 15-min take-home naloxone-brief intervention
(THN-BI) was subsequently developed [9]. While
there has been no formal evaluation of THN-BIs in
Australia to date, similar brief interventions have been
shown internationally to be effective in enhancing con-
sumer knowledge and attitudes [4,6,10].
Yet by 2016, few services in NSW were providing

THN interventions outside of south east Sydney [7],
and there was recognition of the need to expand
access to THN to clients across NSW. This transla-
tional research project developed, piloted and evalu-
ated a model of care for THN-BI targeting people at
high risk of opioid overdose – people who inject drugs
and/or with opioid use disorder. The specific objec-
tives of the project were to:

1. develop, implement and evaluate a model of THN-
BI suited to the target population and service
settings;

2. examine the effectiveness of THN-BI in enhancing
overdose-related knowledge, attitudes and behav-
iours in clients;

3. examine the effectiveness of clinical procedures and
health worker training programs in enabling
workers to effectively deliver THN-BI;

4. examine client and health worker perspectives
regarding THN interventions, barriers and enablers
of THN uptake.

Methods

We used a mixed methods approach to intervention
design, implementation and evaluation, examining cli-
ent and health worker outcomes. The project was
approved by South East Sydney Local Health District
Human Research Ethics Committee as a multisite
study with local research governance approvals. The
elements of the project examined in this paper include:
(i) establishment of clinical and research governance
for the project, involving collaborations across service
provider, consumer, government and research organi-
sations; (ii) collaborative design of clinical procedures
for a standardised THN-BI that could be delivered
within regulatory frameworks governing medication
handling in NSW; (iii) the provision of THN-BI inter-
ventions to (a target of) 600 clients across participating
services; and (iv) evaluation of the THN-BI impact
upon overdose-related client knowledge, attitudes,
behaviours and perspectives by recruitment of a sub-
sample (target n = 150) of clients, with semi-structured
interviews immediately before and 3 months after the
THN-BI. The training and credentialing framework
for health workers and health worker perspectives
regarding THN-BI will be examined in a separate
paper.
1. Project governance and collaborations: The project

was led by South East Sydney Local Health District
and involved collaborations with alcohol and other
drug (AOD), needle syringe programs (NSP) and
related primary care services in metropolitan and
regional/rural public sector health services, the Medi-
cally Supervised Injecting Centre (MSIC); a consumer
organisation (New South Wales User and AIDS Asso-
ciation (NUAA); government (NSW Ministry of
Health); and academic institutions (see authors). An
overarching steering committee, intervention and
research working groups were maintained over the
project.
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2. Collaborative design of THN-BI: Key stakeholders
[including clinicians of nursing, allied health, medical
and pharmacy background from participating services;
people who use drugs from consumer organisation
(NUAA) and consumer workers employed by partici-
pating services; academics and government representa-
tives] were engaged early (see ‘Project Governance’) to
identify the important features of a THN-BI targeting
people at high risk of opioid overdose. The following
features were identified as the preferred model of care
for THN interventions:

• the target population were people at high risk for
opioid overdose due to their injecting drug use
and/or opioid use disorder;

• brief interventions with individual clients, taking
10–30 min to provide consumer education and sup-
ply naloxone, delivered free of charge to the con-
sumer in a ‘one-stop shop’ approach;

• available in a timely manner at services frequented
by the target population, including AOD treatment
services, NSPs, health (and related outreach) ser-
vices targeting people who inject drugs (e.g. MSIC);

• THN-BI delivered by trained and credentialed
health workers, including nurses, allied health,
health education officers, NSP workers and with-
out the involvement of medical practitioners or
pharmacists.

The Project Steering Committee identified the need
to develop a model that could engage the majority of the
workforce in these settings and not be reliant on (scarce)
medical practitioners or pharmacists required regulatory
approvals from the NSW Ministry of Health to enable
trained and credentialed workers to supply naloxone, a
Schedule 3 medication, under an Authorised Protocol
approved by the NSW Chief Health Officer under the
NSW Poisons and Therapeutic Goods Act 1966 [11].
The resultant THN-BI was termed the ORTHN (over-

dose response with take-home naloxone) intervention to
distinguish it from other THN models (over the counter,
medical prescription). It was based upon earlier THN-BI
clinical procedures [9], but adapted by the project inter-
vention working group to be delivered by a range of health
workers in services without doctors and pharmacists, and
in services without conventional patient medical record
systems (e.g. outreach, NSPs). There was consensus
amongst the project team for the need for standardised
consumer information across all participating sites. The
design of the intervention was led by the core project
group, in consultation with participating services (see
Table 1 for description of the ORTHN Intervention).
The ORTHN intervention required a naloxone for-

mulation ‘fit for purpose’ for THN, which in Australia
at the time of the project, was a 2 mL pre-filled syringe
containing 5 × 0.4 mg doses of naloxone hydrochlo-
ride (Prenoxad®, Martindales, UK).

Table 1. Characteristics of overdose response with take-home naloxone (ORTHN) intervention

Description of intervention Brief intervention (10–30 min) with individual clients, involving the provision of education
regarding prevention and response to opioid overdoses, and the supply of take-home naloxone.

Service settings AOD treatment settings (including opioid treatment, residential withdrawal and outpatient
counselling services).
Needle syringe programs (stand alone or integrated with primary health services).
Outreach services affiliated to above programs.
Medical supervised injecting centre.

Clients High-risk opioid users attending these services – including PWID and/or OUD.
Workforce Delivered by trained and credentialed health workers (nurses, allied health, NSP workers) to

clients in participating services.
Procedures involved in delivering ORTHN intervention

A. Provide education 1. Assess client knowledge regarding risk factors for an opioid overdose, how to identify a
suspected opioid overdose; how to respond in the event of a suspected opioid overdose; and
knowledge and experience of naloxone.
2. Address any gaps in client’s knowledge regarding overdose risks and responses.
3. Educate patient regarding use of take-home naloxone.
4. Provide ORTHN consumer information sheet.

B. Supply take-home
naloxone

5. Supply client with take-home naloxone. Project used pre-filled syringe for intramuscular
injection (2 mL containing 5 × 0.4 mg doses). Medication free to client.

C. Documentation 6. Client and health worker to complete documentation of ORTHN intervention, including
client signature (consent and evidence of supply). One page document retained by service in
either patient record or special log-book for services without medical records (e.g. NSP).

AOD, alcohol and other drugs; NSP, needle syringe programs; ORTHN, Overdose Response with Take-Home Naloxone;
OUD, opioid use disorder; PWID, people who inject drugs.
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3. Provision of ORTHN interventions: The project
aimed to deliver approximately 600 ORTHN interven-
tions by credentialed workers in AOD settings (opioid
treatment and withdrawal programs), primary NSP
settings (both ‘stand-alone’ and integrated into health
services), health services targeting people who inject
drugs (MSIC, KRC) and in outreach settings operat-
ing from KRC (e.g. targeting homeless people). The
target was to provide approximately half the ORTHN
interventions in AOD treatment settings, and half in
non-treatment settings (NSPs, MSIC, outreach), with
50–100 THN interventions per organisation, providing
sufficient experience for clients and services to com-
ment upon implementation issues in different settings.
To access ORTHN interventions – people had to be
clients of the service, although confirmed patient iden-
tity was not required (an alias could be used for supply
of medication).
4. Evaluation of ORTHN: Client outcomes and per-

spectives. A prospective before–after design was used
to evaluate the impact of ORTHN upon client out-
comes and perspectives, with no comparison group. A
subsample of clients accessing ORTHN interventions
at participating services were recruited to participate in
the evaluation under conditions of informed consent
for research procedures. Enrolment in the research
project was not a requirement to receive the ORTHN
intervention.
Participants and recruitment: One hundred and fifty

participants were targeted to be enrolled in the evalua-
tion, considered sufficient to identify client perspec-
tives regarding the intervention, and reflecting
available project resources. Clients interested in
accessing the ORTHN intervention were informed by
health workers of the study, with interested clients
undergoing a telephone research interview, in which
the purpose and procedures of the study were dis-
cussed, and verbal informed consent obtained. Eligibil-
ity criteria were: (i) participating in the ORTHN
intervention at a project site; (ii) willing to participate
in study procedures (contact details for follow-up
interviews, no impending travel or incarceration that
would impede follow up); (iii) aged 16 years or over;
(iv) able to provide informed consent.
Research procedures: The study involved two tele-

phone administered research interviews – one immedi-
ately before the ORTHN intervention (baseline), and
the follow-up interview approximately 3 months later.
Each research interview took 15–30 min to administer
by a trained peer researcher (based at NUAA and
supervised as part of the research team). Participants
were reimbursed $40 (gift vouchers or direct bank
transfer) for each interview, organised by the peer
researcher. For follow up, researchers attempted con-
tact with participants on at least three occasions.

Outcomes and measures. We evaluated previously
reported potential concerns regarding THN interven-
tions, which include that they may be associated with
greater risk-taking behaviours (increased substance
use, failure to adhere to first response recommenda-
tions such as calling an ambulance), or that they do
not effectively improve client knowledge and attitudes
regarding overdose responses [12].

1. Client knowledge and attitudes: Overdose-related
knowledge and attitudes were examined using
structured questionnaires at both research inter-
views. Overdose knowledge was assessed using the
modified Opioid Overdose Knowledge Scale [13]
in five sub-scales: (risks, signs, actions/ responses,
naloxone use and ‘red flag’ questions). Attitudes
were assessed using the modified Opioid Overdose
Attitudes Scale examining attitudes regarding over-
dose responses and naloxone use. We used a short-
ened version of the scale (15 items), better suited to
the brief intervention context.

2. Recent substance use and general health and well-being:
The Australian Treatment Outcomes Profile was
administered at both research interviews, a vali-
dated Patient Reported Outcome Measure examin-
ing substance use (days used), injecting behaviours,
general health and well-being measures in the past
28 days [14,15].

3. Details regarding lifetime and recent (past 3 months)
overdoses: Data was collected at each interview
using structured questions regarding overdoses,
including responses (immediate ‘first response’
and related health service utilisation) to up to three
overdose events witnessed in the past 3 months;
and the context, setting and substances involved in
the most recent overdose event experienced by the
participant in the last 3 months. If a participant
identified at the follow-up interview that they had
administered naloxone in the period following the
ORTHN intervention, they were asked to describe
the events, and responses were recorded and
transcribed.

4. Perspectives regarding accessing future THN interven-
tions: Participants were asked questions regarding
future THN interventions, including their preferred
formulation, access points and ‘willingness to pay’
[16]. In order to avoid starting point bias in
assessing willingness to pay clients were randomly
allocated to a starting value of either $0, $10, $20,
$40 or $80. The values were selected to reflect
actual costs participants might face when
attempting to obtain naloxone in different contexts
[17]. They were then asked whether they would be
willing to pay that amount, if yes, then they were
asked about the next higher amount. If they were
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unwilling to pay that amount, they were asked
about the next lower amount until they settled on
the final amount, they were willing to pay. The
average and median willingness to pay was calcu-
lated based on the final answer given.

Data management and statistical analysis. Data were
entered using electronic forms in Redcap software [18],
and analysed using SPSS v.24 [19]. Descriptive statistics
were generated, and pre–post comparisons were under-
taken for participants who completed both baseline and
follow-up interviews, with changes assessed using paired
t tests for continuous data or via the McNemar test for
categorical data. To reduce the likelihood of a Type I
Error due to multiple comparisons, the Bonferroni cor-
rection was applied where appropriate.

Results

Sample characteristics

Table 2 describes the client characteristics and service
settings for the total 616 ORTHN interventions deliv-
ered during the study period, and for the research sub-
sample (n = 145 participants). The research subsample
included a higher proportion of clients from AOD set-
tings (χ2(2) = 61.95, P < 0.01) than the total sample,
but no statistical differences in age, gender or rural/
urban settings. The majority of research participants
were in methadone (n = 94, 65%) or buprenorphine
(n = 25, 17%) treatment, 13% (n = 19) reported tak-
ing no recent opioid medication and 5% (n = 7) were
only prescribed other opioids (e.g. oxycodone, fenta-
nyl, morphine, tramadol).

Participant knowledge and attitudes

Table 3 shows overdose knowledge and attitudes in
the 95 participants who undertook baseline and follow-
up research interviews. While overdose-related knowl-
edge was high at baseline and was maintained at follow
up, there were significant improvements regarding atti-
tudes and self-efficacy regarding responding to over-
doses following the ORTHN intervention.

Substance use and overdose behaviours

Table 4 describes patterns of substance use in the
28 days, and recent overdose history and related
responses in the 3 months before the baseline and
follow-up research interviews. Tobacco, cannabis, ben-
zodiazepines and alcohol were the most commonly

used substances, and over half reported recent injecting
drug use. There were no significant changes in the
period before and after the ORTHN intervention.
Approximately one-quarter of participants witnessed

an overdose, but few (<5%) experienced an overdose
in the 3 months before each interview. Seven partici-
pants reported an overdose either before or after the
ORTHN intervention, with heroin (5/7, 71%), BZDs
(3/7, 43%) and alcohol (3/7, 43%) the most commonly
used substances in the 24 h prior to overdose. The
most commonly cited ‘risk factor’ in the 2 weeks prior
to the overdose included ‘having had a break from
using’ (5/7, 71%), and 3/7 (43%) reported having been
released from either prison, residential rehab or with-
drawal settings.
Nine participants (10%) reported administering nal-

oxone in the 3 months follow-up period. Three of the
nine cases epitomise reports of these events:

Case 1: 46-year-old male in buprenorphine treatment.

‘Person was recently released from prison and had more
drugs than they were used to, started turning blue, gave
them naloxone in thigh, asked people to call ambulance,
other people split, and I waited for ambulance. Person is
well today’.

Case 2: 49-year-old male, in methadone treatment.

‘My wife was cooking, and we had a bit of a tickle I
was calling out to her and she hadn’t answered so I went
to the kitchen she was on the floor unconscious, so I got
the naloxone and gave her an injection. It took about
two minutes and she started to respond but not enough so
gave her a second injection and then she started to get up
and move around and ask what had happened’.

Case 3: 24-year-old female, NSP client.

‘A friend who does not use heroin but uses ice and had
two 50 caps [of heroin] and dropped, I was on the nod
myself, this guy’s head hit my feet so I came to and
realised he was OD’ing so I gave him the naloxone, one
dose and he didn’t come around. Ended up giving him
3 doses and doing rescue breathing while we waited for
the ambos to come and the ambos ended up giving him
one more shot. After the 3rd shot I gave him he just
started to breathe for himself’.

Client perspectives regarding accessing THN interventions

Table 5 displays consumer perspectives regarding THN
interventions. There appeared to be widespread support
for access from a range of service settings (based on

ORTHN: Client perspectives and outcomes 59

© 2019 Australasian Professional Society on Alcohol and other Drugs



THN being free to the client), with comparable propor-
tions preferring injected and intra-nasal naloxone formu-
lations. While a minority (16%) reported they were
unwilling to pay any price for THN, and a minority

(23%) indicated they were willing to pay $80, the median
price that consumers were ‘willing to pay’ was $AUD20
(interquartile range = $10, $40) and mean (SD) of
$AUD32.94 (28.63).

Table 2. Characteristics and settings for overdose response with take-home naloxone (ORTHN) interventions (N = 616) and research
subsample (N = 145)

Total sample
(N = 616), n (%)

Research group
(N = 145), n (%)

Gender
Female 215 (35) 53 (37)
Male 385 (62) 92 (63)
Other 1 (0)

Age (Mean � SD, range) 41.9 � 9.5, 18–73 (n = 606) 41.2 � 9.3, 19–73
ORTHN service setting
AOD treatment setting 225 (36) 80 (55)

Opioid treatment program 198 (32) 71 (49)
Inpatient withdrawal 17 (3) 8 (5)
Other (ambulatory) 10 (2) 1 (1)

NSP service 223 (36) 31 (21)
NSP (stand-alone) 121 (20) 31 (21)
PHC/NSP 102 (17) 0

Outreach 80 (13) 0
MSIC 88 (14) 34 (23)

Geographical location
Regional/rural 95 (15) 42 (29)
Metropolitan 521 (84) 103 (71)

Relationship status
Single N/A 92 (63)
Married or de facto 41 (28)
Separated/divorced/widowed 12 (8)

Highest education level (n = 142)
<Year 10 N/A 58 (40)
Year 10 30 (21)
Year 11–12 29 (20)
TAFE/University 25 (17)

Any paid work or study (past
28 days)

N/A 31/144 (21)

Homeless (past 28 days) N/A 32/144 (22)
At risk of eviction (past 28 days) N/A 20/144 (13)
Arrested (past 28 days) N/A 19/144 (13)
Prior injecting drug use N/A 142 (97)
Age first injected (mean � SD,
range)

18.6 � 5.5, 11–42

Prior overdose history (lifetime)
Previously witnessed an overdose N/A 124 (85)
Number of prior ODs
experienced

0 56 (38)
1 26 (17)
2 14 (9)
3 6 (4)
≥4 43 (29)

Prior THN experience
Prior THN intervention N/A 46 (32)
Administered naloxone before 16 (16)

AOD, alcohol and other drugs; MSIC, medically supervised injecting centre; NSP, needle syringe programs; OD, overdose;
PHC, primary health clinic; THN, take-home naloxone.
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Discussion

The ORTHN project developed, implemented and
evaluated a THN intervention targeting people at high
risk of opioid overdose – specifically those with a his-
tory of opioid use disorder and/or injecting drug use,
attending services such as AOD treatment, NSP and
related health services targeting this population. Cli-
ents who participated in ORTHN demonstrated
improved attitudes and self-efficacy regarding overdose
responses and THN use, consistent with previous eval-
uations of Australian THN programs [20,21], and
reassuringly had no increase in overdose risk practices
such as increased substance use, or failure to engage
‘first responses’ such as calling an ambulance or
attempting rescue breathing.

The ORTHN intervention was designed to enhance
access to naloxone and enable widespread scale-up of
THN to this target population. Over-the-counter sup-
ply at community pharmacies, or by prescription from

medical practitioners have to date not been effective
means of widespread dissemination of THN interven-
tions [7]. A number of reasons can be postulated,
including the cost of over-the-counter naloxone, the
inconvenience of having to see multiple and dislocated
service providers (e.g. separate providers delivering
training, prescribing and dispensing), or the limitations
of pharmacists and general practitioners in providing
THN interventions (e.g. limited training or guidelines,
confidentiality, stigma). In contrast, the implementa-
tion and evaluation of the ORTHN intervention indi-
cates the feasibility and effectiveness of this model of
care for this target population in both AOD treatment
and NSP settings, which includes widespread distribu-
tion through low-threshold services and funded medi-
cation, well suited to roll-out more broadly.
Approximately 10% of clients who received an

ORTHN intervention successfully reversed an over-
dose within 3 months. This likely under estimate nal-
oxone use, as naloxone supplies would continue to be

Table 3. Summary changes in overdose knowledge and attitudes before and after overdose response with take-home naloxone interventiona

Before (N = 95) After (N = 95) P value

Overdose knowledge (OOKS) subscale (mean � SD)
Risk knowledge total score (score/7) 6.60 � 0.95 6.63 � 1.00 NS
Signs knowledge total score (score/7) 5.27 � 0.91 5.16 � 0.84 NS
Response knowledge total score (score/12) 11.49 � 0.76 11.57 � 0.65 NS
Naloxone knowledge total score (score/4) 3.22 � 0.87 3.10 � 0.59 NS
‘Red Flag’ knowledge total score (score/9) 8.41 � 0.79 8.49 � 0.81 NS

Overdose attitudes (OOAS)
Would you suggest the use of naloxone in
an overdose situation? (% endorsing)

98.8 98.9 NS

How confident do you feel at giving a
naloxone IM injection? (% very confident/
confident)

94.4 97.9 NS

I have enough information about how to
manage an overdose (% agree/strongly
agree)

70.5 95.8 <0.001

I would need more training before I can
feel confident to help someone who
overdosed

51.6 22.1 <0.001

If someone overdoses I would be able to
inject naloxone (% agree/strongly agree)

87.4 98.9 <0.01

If someone overdoses I would call an
ambulance but I would not be willing to do
anything else

11.6 3.2 NS

If someone overdoses I would be
concerned about calling an ambulance in
case the police came

15.8 14.8 NS

Family and friends of drug users should be
prepared to deal with an overdose

93.7 95.8 NS

Family and friends of drug users should
have access to naloxone supplies (% agree/
strongly agree)

95.8 98.9 NS

aPaired sample changes pre- and follow-up interviews not significant (NS) (P > 0.05) unless indicated, following Bonferroni cor-
rection. OOAS, Opioid Overdose Attitudes Scale; OOKS, Opioid Overdose Knowledge Scale.
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used beyond the initial 3-month window. Previous
international estimates suggest 20% of THN supplied
are used to reverse an overdose [3], and our previous
NSW study estimated 30% usage rates over a
6–9 month follow-up period [8]. Not all overdoses are
fatal, and it is likely that the some of the overdose
reversals that occurred following THN administration
would not have resulted in death. Previous estimates
suggest that one life is saved for every 227 naloxone
kits distributed (95% confidence interval 71, 716) [22]
Applying this proportion, we can estimate that for
every 1000 ORTHN interventions, 200 overdose
reversals will occur, with an estimated four lives saved
(95% confidence interval 1, 14). Overdoses can also
have a range of other health consequences with poten-
tially lifelong complications such as cognitive impair-
ment. Australian research with long-term heroin users
indicate as many as 40% may have severe cognitive

impairment [23] with overdose one of the most impor-
tant lifetime risk factors. Any reduction in hypoxic
brain damage through rapid reversal of an overdose
(rather than waiting for an ambulance or attending
ED) is likely to significantly reduce overdose-related
morbidity for some patients, and this should be a sub-
ject of future research.
While the ORTHN interventions and model of care

were shown to be effective and feasible to implement
without medical or pharmacist involvement, further
improvement should be considered. In particular, nal-
oxone was administered in fewer than half of the over-
doses witnessed by the client group, and we need a
better understanding of how we can enhance naloxone
administration by peers. One important factor reported
by our participants appears to be naloxone storage –

also noted in European [24,25] and American [26,27]
studies. Pre-filled syringes and needles may be

Table 4. Substance use and overdose experiences before and after overdose response with take-home naloxone

Before (N = 95) After (n = 95)

Substance use past 28 daysa (ATOP). n (%) reporting any use, mean � SD days used in those reporting use
Alcohol (n if 6¼ 95) 45 (47), 3.9 � 7.2 39 (41), 3.8 � 7.6
Cannabis (n if 6¼ 95) 59 (62), 10.7 � 12.1 (94) 56 (59), 10.6 � 12.2 (94)
ATS (n if 6¼ 95) 31 (32), 3.3 � 7.0 (93) 34 (36), 4.4 � 8.5 (94)
Benzodiazepines 45 (47), 7.3 � 10.6 41 (43), 6.5 � 10.3
Heroin 32 (34), 3.2 � 7.3 25 (26), 2.6 � 6.6
Other opioids (n if 6¼ 95) 10 (11), 1.1 � 4.0 (92) 12 (13), 0.5 � 1.7 (93)
Cocaine 3 (3), 0.1 � 0.4 2 (2), 0.0 � 0.1
Tobacco (n if 6¼ 95) 85 (90), 22.3 � 10.5 (94) 87 (92), 24.6 � 8.7 (94)
Injecting drug use (n if 6¼ 95) 54 (57), 6.8 � 9.6 (90) 52 (55), 6.6 � 9.6 (92)

Number ODs witnessed in past 3 months
0 71 (75) 70 (74)
1 15 (16) 17 (18)
2 3 (3) 4 (4)
3 0 2 (2)
≥4 5 (5) 2 (2)
Estimated # witnessed ODs ≥41 ≥39

Responses last 3 witnessed ODs
Ambulance called 29/36 (81) 25/37 (68)
Someone administered naloxoneb 18/36 (50) 18/37 (49)
Someone did rescue breathing 22/36 (61) 16/37 (43)

Did you administer NLX in past 3 months?
Yes Not asked 9 (9)
No 84 (89)
Missing 1 (1)

Number of overdoses for past 3 months
0 92 91
1 1 3
2 1 1
3 1 0
≥4 0 0
Estimated # ODs past 3 months 6 5

aData was ‘missing’ for some participants regarding past month substance use, which may have been participant refusal to
respond, interviewer or data entry errors. bResponses may have been by people other than clients (e.g. naloxone may have been
administered by paramedics). ATOP, Australian Treatment Outcomes Profile; OD, overdose.

62 N. Lintzeris et al.

© 2019 Australasian Professional Society on Alcohol and other Drugs



problematic for some people to keep on their person if
searched by police or security officers. Intra-nasal prod-
ucts may assist in this regard. We should also consider
the need to provide people with multiple THN kits, so
that individuals are more likely to have them available
in different locations (e.g. at home, friend’s house, in
the car, at work).

Further work is also needed to address emergency
service (ambulance, police) responses to overdose ‘call
outs’. Indeed, clients reported (non-significant) lower
rates of ambulance call outs and attempted rescue
breathing following witnessed overdoses in the post
ORTHN intervention period – which may reflect suc-
cessful OD reversal with naloxone obviating the per-
ceived need for ambulance attendance or rescue
breathing, and research is required to better under-
stand how to further enhance overdose responses.
Study limitations include a modest research follow-

up rate – at 66% (although better than previous
attempts [8]), and we did not include controls in our
design. Client perspectives regarding future naloxone
products was also limited by not having the ability to
demonstrate intra-nasal naloxone products, which at
the time were unavailable in Australia. The study
relied upon self-report data, which of course may be
confounded by factors such as responder bias, and/or
poor recall. The project again demonstrated the feasi-
bility of using peer-interviewers for research interviews
[28]. The peer interviewers, employed by NUAA and
supervised by the project research staff, proved to be
an efficient and effective way of conducting research
interviews with this hard-to-reach population,
addressing some of the issues in conducting research
with people who use drugs [29,30].
While this model appears well suited to targeting

people with a history of opioid use disorder and/or
injecting drug use, there are other populations at risk
of overdose for whom alternative models of care need
to be prioritised. Many opioid overdoses now occur in
older Australians using prescribed opioid analgesic
medications for pain management [1,2], and who
probably will never come into contact with AOD or
NSP services. Alternate models of THN interventions
and distribution need to be considered for these indi-
viduals – including distribution through Emergency
Departments and hospitals for those presenting with
an opioid overdose, through medical practitioners pre-
scribing opioid analgesic medications and community
pharmacies. The availability of THN should also be
prioritised for people released from correctional facili-
ties [3].
THN interventions are considered to be one of the

most effective strategies to reduce opioid-related deaths
[31], and we need to continue our efforts to distribute
THN to all at-risk individuals, their peers and carers in
Australia. Programs need to be tailored to address the
needs of particular groups and the services they access,
with collaborative approaches between consumers and
service providers. The ORTHN intervention is an effec-
tive approach and well suited to disseminating THN
interventions to people with a history if injecting drug
use and/or opioid use disorder, engaging a workforce

Table 5. Consumer perspectives regarding future models of take-
home naloxone (THN) interventions

N = 95 (%)

Which is your preferred NLX
formulation? (choose one)

Pre-filled syringes for
injection

31 (32)

Ampoules for injection 1 (1)
Nasal spray 37 (38)
No preference 8 (8)
Do not know/no answer 18 (18)

Where would you be willing to get THN from
(if price the same)? (n = 87)

Community pharmacy 70 (80)
NSP 70 (80)
AOD service
(ambulatory)

68 (78)

MSIC 66 (75)
Peer-based organisation 65 (74)
Detox service 59 (67)
Residential rehab 57 (65)
General practitioner 57 (65)

Willingness to pay for THN
Based on starting
amount category (n)

Price willing to pay in $AUD
(Mean � SD; median)

$0 (19) 20.87 � 25.05; $10
$10 (18) 25.44 � 24.35; $20
$20 (19) 33.16 � 25.56; $20
$40 (18) 40.56 � 26.67; $40
$80 (20) 43.50 � 33.62; $20

All responses (n = 93) 32.94 � 28.63; $20
Willingness to pay
(in categories, irrespective
of starting point)

Frequency n (%) (Total = 93)

$0 16 (16)
$1–10 12 (13)
$20 25 (27)
$21–40 20 (21)
$80 21 (23)

Which factors are important
in your future use of THN?

Important Not
important

Do not
know/no
answer

Storage (easy to keep
with you)

70 (74) 3 (3) 22 (23)

Route of administration 61 (64) 12 (14) 22 (23)
Equipment 63 (66) 10 (10) 22 (23)
Accessibility (how easy
to obtain)

74 (78) 1 (1) 20 (21)

Price 65 (68) 6 (6) 24 (25)

AOD, alcohol and other drugs; MSIC, medically supervised
injecting centre; NSP, needle and syringe program.
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not reliant on medical practitioners and pharmacists.
Our challenge now is to ensure that access to, and use
of, THN becomes routine amongst these populations.
The adoption of the ORTHN model across all NSW
AOD and primary NSP services is expected to occur
from 2019 onwards as routine care. Future challenges
include the uptake of THN interventions targeting
patients with chronic pain who use opioids, correctional
settings, and approaches to peer and community distri-
bution of THN.
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