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Abstract

Background—Awvailability of the opioid antagonist naloxone for lay administration has grown
substantially since first proposed in 1996. Gaps remain, though, in our understanding of how
people who inject drugs (PWID) engage with naloxone programmes over time.

Aims—This paper aimed to address three specific evidence gaps: the extent of naloxone supply to
PWID; supply-source (community or prisons); and the carriage of naloxone among PWID.

Materials and methods—Analysis of Scotland’s Needle Exchange Surveillance Initiative
(NESI) responses in 2011-2012 and 2013-2014 was undertaken with a specific focus on the
extent of Scotland’s naloxone supply to PWID; including by source (community or prisons); and
on the carriage of naloxone. Differences in responses between the two surveys were measured
using Chi-square tests together with 95% confidence intervals for rate-differences over time.

Results—The proportion of NESI participants who reported that they had been prescribed
naloxone within the last year increased significantly from 8% (175/2146; 95% CI: 7-9%) in 2011—
2012 to 32% (745/2331; 95% CI: 30% to 34%) in 2013-2014. In contrast, the proportion of NESI
participants who carried naloxone with them on the day they were interviewed decreased
significantly from 16% (27/169; 95% CI: 10% to 22%) in 2011-2012 to 5% (39/741; 95% CI: 4%
to 7%) in 2013-2014.
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Conclusions—The supply of naloxone to PWID has increased significantly since the
introduction of a National Naloxone Programme in Scotland in January 2011. In contrast,
naloxone carriage is low and decreased between the two NESI surveys; this area requires further
investigation.
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1 Introduction

Mortality rates among people who inject drugs (PWID) are much higher than in the general
population (Mathers et al., 2013). Overdose is a major cause of premature death among
PWID, opioid users in particular (Darke et al., 2006).

Since first conceptualised by Strang et al. (1996), distribution of the opioid antagonist
naloxone for lay administration (henceforth referred to as ‘take-home naloxone’; THN) has
developed into one of the main drug-related death (DRD) prevention strategies. In 2014, the
World Health Organisation published guidelines recommending expansion of naloxone
access to people likely to witness an overdose in their community and it is now supplied for
lay administration to opioid users and their family/friends in an increasing number of
countries (European Monitoring Centre for Drugs and Drug Addiction, 2015; World Health
Organisation, 2014). In the United States alone, over 26,000 peer-administered naloxone
reversals are estimated to have been achieved between 1996 and 2014 (Centers for Disease
Control and Prevention, 2015). Although increasingly adopted internationally, the evidence
base for THN’s effectiveness is still in its infancy; see for example (Walley et al., 2013) and
(Coffin and Sullivan, 2013) on the likely effectiveness and cost-effectiveness of THN in
reducing DRDs.

DRD rates in Scotland are higher than anywhere else in the UK and amongst the highest in
Europe (English et al., 2012) averaging 500 annually, 400 of which are opioid-related
(National Records of Scotland, 2014). In 2011, Scotland became the first country in the
world to implement a National Naloxone Programme (McAuley et al., 2012; Bird et al.,
2014,2015). Take-home naloxone is available to any individual at risk of opioid overdose
and is supplied following successful completion of a brief 10-15 min training session
incorporating basic life support and naloxone administration. Training and supply of
naloxone to individuals in Scotland takes place in a range of community settings (including
pharmacy) and across the entire prison estate. The latter group holds particular significance
given the elevated risk of DRD in the weeks following liberation from prison (Merrall et al.,
2010).

Key gaps exist in understanding how naloxone is experienced by service providers and
service users, including how PWIDs engage with naloxone programmes over time. Such
knowledge is vital to understanding the uptake of THN by recent injectors and hence its
effectiveness at a national level in reaching those most at risk of opioid overdose, PWID in
particular. For THN to be effective, it has to be available at the time of the overdose event,
whether in a domestic or public setting. Thus, knowledge of naloxone “carriage’ provides
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important insight to how naloxone is managed by individuals day to day and potentially
serves as an estimate of the likelihood of naloxone availability during an overdose
emergency. Scotland’s National Naloxone Programme affords a unique opportunity to
address these and other important questions related to the population level impact of this
innovative public health policy.

Using data from approximately 5000 PWID who took part in nation-wide surveys in 2011-
2012 and 2013-2014, we address three specific evidence gaps: the extent of Scotland’s
naloxone supply to PWID; supply-source (community or prisons); and the carriage of
naloxone.

2 Material and methods

2.1 Setting

Scotland has approximately 60,000 problem drug users (Information Services Division
Scotland, 2014), at least 20,000 of whom are in receipt of opioid-substitution therapy (OST)
(Scottish Prison Service, 2014). Hay et al. (2009) estimated there to be 20,000 PWID in
Scotland, Overstall et al. (2014) reported a somewhat lower figure (15,000). Among those
entering prison in Scotland, a third test positive for opiates at reception (Scottish Prison
Service, 2014).

2.2 Data collection

The Needle Exchange Surveillance Initiative (NESI) is conducted biennially and aims to
measure and monitor the prevalence of the Hepatitis C virus (HCV) and injecting risk
behaviours among people who inject drugs (PWID) in Scotland (University of the West of
Scotland et al., 2015). Within each survey, NESI recruits [on average] a demographically-
representative sample of between 2000-3000 PWID from across Scotland, and over 90%
report heroin as the drug injected most often within the past 6 months. Approximately half
(51%) of potentially eligible clients that were approached agreed to participate, however a
true refusal rate is difficult to calculate as individuals may not engage one day but participate
the next.

Of those who did agree to participate in NESI, approximately 80% are ‘recent’ injectors
(defined as having injected at least once in the previous 6-months) and 20% are ‘ever’
injectors (injected in the past but not in the previous 6-months). Trained interviewers recruit
participants from selected agencies and pharmacies across Scotland that primarily provide
injecting equipment but may also offer other harm reduction services, such as OST.
Questions related to naloxone supply and carriage were first asked in the survey in 2011-
2012 to complement the formal implementation of the Scottish National Naloxone
Programme in January 2011. We use data from two NESI surveys; one undertaken between
April, 2011 and January, 2012 and the other between February 2013 and February 2014.
Participation in NESI is voluntary, consented and anonymous. Full details on methods used
in NESI are available in detail elsewhere (University of the West of Scotland et al., 2015;
Aspinall et al., 2012). Ethical approval for NESI was obtained from the West of Scotland
Research Ethics Committee.
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2.3 Analysis

Prior to analysis, within-survey duplicate respondents (i.e. individuals who participated more
than once in a survey year) were identified and excluded. Although NESI is an anonymous
survey, it does collect details on date of birth, gender, initials and locality where recruited,
therefore duplicates can be identified for exclusion based on these data.

The outcomes — naloxone supply and carriage — were measured via self report answers to the
following questions:

. Have you been prescribed THN in the past year?
. Where did you obtain your supply of naloxone (community or prison)?
. Are you carrying any THN with you today?

Analysis was undertaken to determine changes in naloxone supply and carriage over time,
both overall and by sub-group (i.e. gender, age-group, homelessness, injector status, and
injecting frequency). Differences in responses between the two data surveys were measured
using Chi-square tests together with 95% confidence intervals for rate-differences over time.
All analyses were undertaken in IBM SPSS Statistics 21.0.

3 Results

Overall, the proportion of NESI participants who reported that they had been prescribed
THN within the last year increased significantly from 8% (175/2146; 95% CI: 7% to 9%) in
2011-2012 to 32% (745/2331; 95% CI: 30% to 34%) in 2013-2014 (Table 1). Significant
increases in naloxone supply were evident across all sub-groups analysed, that is: by gender,
age-group, homelessness, and by injecting status and frequency. By 2013-2014, per
subgroup, the higher proportions of naloxone supply in the past year were among: those
aged under 35 years; those who had been recently homeless; and those who inject most
frequently.

In contrast to supply, the proportion of NESI participants who were carrying naloxone with
them on the day they were interviewed decreased significantly from 16% (27/169; 95% CI:
10% to 22%) in 2011-2012 to 5% (39/741; 95% CI: 4% to 7%) in 2013-2014. Significant
decreases in naloxone carriage were evident across all sub-groups with the exception of
those who had been recently homeless. Carriage was lowest among those who had not
injected in the previous 6-months.

The proportion of participants reporting that their last naloxone supply was made via the
prison service was stable across the two surveys: 16% (27/168) in 2011-2012 to 19%
(138/732) in 2013-2014 (95% CI for difference in %: —4.1% to 8.4%). Additional analysis
suggests that, when short prison sentences are taken into account, both community services
and prisons were equally efficient at targeting their naloxone supplies to PWID (see
supplementary analysis)..

lSupplementary material can be found by accessing the online version of this paper at http://dx.doi.org and by entering doi: 10.1016/
j.drugalcdep.2016.02.031.
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4 Discussion

This study presents insight into the adoption and reach of a National Naloxone Programme
among a key target group for the intervention. Results suggest that supply of naloxone to
PWID has increased significantly since the introduction of a National Naloxone Programme
in Scotland, but that naloxone carriage is low and has decreased from 2011/12 to 2013/14.

NESI samples have previously been shown to be demographically representative of
Scotland’s PWID population (Aspinall et al., 2012). Comparability of results over time is
strengthened by NESI’s use of similar sampling frameworks which recruit potential
respondents from the same services across each survey with few exceptions. Potential
weaknesses of this study are in its use of self-report data on supply and carriage which
increases potential for socially desirable responses related to THN. However, given that data
are collected by independent university researchers, with no relationship to participants or
the services from which they recruit PWID, this risk is minimised. Also, previous research
has suggested that self-reports from drug users are “sufficiently reliable and valid” to
describe their behaviours in relation to drug use and related harms (Darke, 1998). However,
the validity of naloxone carriage when attending for harm reduction services or OST as a
reliable indicator of overall carriage is as yet untested and limits the applicability of these
findings more widely.

The increased proportion of NESI participants who reported having been supplied with
naloxone in the past year — from 8% in 2011-2012 to 32% in 2013-2014 — is consistent with
national surveillance data in Scotland where the number of kits supplied increased from
3436 (2011/12) to 6465 (2013/14; Information Services Division Scotland, 2015). Assuming
NESI is representative of the current Scottish PWID population, then extrapolation from the
NESI study results suggests that around 4800 to 6400 of Scotland’s current injectors
received naloxone in 2013-2014 if Scotland were to have in the region of 15,000 to 20,000
current injectors. As anticipated by Overstall et al. (2014), the upper estimate is too high
because it accounts for almost all the naloxone Kits issued in that year, whereas we assume
kits will also have been prescribed for Scotland’s OST clients not all of whom will have
injected in the past year. Hence, NESI’s respondents confirm that Overstall et al. (2014)
would seem to be correct in their analysis that showed 20,000 injectors to be an over-
estimate of Scotland’s injectors in 2006. Nonetheless, the vast majority of naloxone Kits
distributed across Scotland in the 2013—-2014 period was issued to recent or ever injectors
and the targeting of supply was indeed to highest risk groups as had been intended at the
outset of the National Naloxone Programme. If we also consider that, by 2013-2014, the
sub-groups reporting the highest prevalence of naloxone supply were those injecting most
frequently (daily or more) (40%) and those reporting being recently homeless (42%), then
the case that the National Naloxone Programme has successfully targeted the most at-risk
and vulnerable individuals in the population becomes even more compelling.

Equally encouraging is our evidence that community services and prisons were equally
efficient at targeting their naloxone supplies to PWID. It is important to recognise that
beneficiaries of naloxone-on-release are not solely those recently-released from prison and
that those recently-released benefit from community-issued naloxone-kits. Surveillance data
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from the National Naloxone Programme highlights a ratio of 2:1 against the person to whom
naloxone-on-release was prescribed being its beneficiary and 6:1 against for those supplied
in the community (Bird et al., 2015).

In contrast to the evidence that increasing numbers of PWID have been given naloxone over
time, NESI data also suggest that naloxone carriage has declined since the National
Naloxone Programme was implemented in 2011. The carriage rates from NESI (5-16%) are
markedly lower than the carriage rates assumed by N-ALIVE team (75% naloxone-carriage
in 1st 4-weeks but 50% in next 8 weeks) which also informed the 20% to 30% effectiveness
targets adopted for the Scottish National Naloxone Programme during the design of its
before and after evaluation (Bird et al., 2014). N-ALIVE was the first (and to date only)
prison-based randomized controlled trial of naloxone-on-release (Strang et al., 2013). Had
the carriage rates in the N-ALIVE Trial been as low as reported in this study then it is likely
that the trial would have been stopped on grounds that so low a carriage rate made the main
trial infeasible.

There are several potential reasons as to why carriage of naloxone may have decreased
amongst NESI participants and for the difference between the NESI results, the N-ALIVE
team’s assumptions, and Scotland’s before-after evaluation (Bird et al., 2015). Firstly,
carriage was lowest among those who had not injected in the previous 6-months therefore it
is possible that self-reported naloxone carriage is associated with current injecting behaviour
and perceived risk of experiencing an overdose. Secondly, if there is a negative association
between THN availability (observed increase) and naloxone carriage (observed decrease), as
the NESI data suggests, it might also be possible that individual THN recipients feel that it is
less crucial that they always have their kit on their person, as more kits are now in
circulation and another THN recipient might be able to intervene if an overdose occurred
and was witnessed (i.e., diffusion of responsibility).

Alternatively, Gaston et al. (2009) reported that those supplied with naloxone were reluctant
to carry it on their person for fear of being identified as an injecting drug user. In addition,
drug users have reported concerns that carriage of naloxone might expose them as a current
injector to their families or to prison authorities (National Treatment Agency for Substance
Misuse, 2011). PWIDs may also be reluctant to carry naloxone on their person because of
fear of coming in to contact with the police. Despite research highlighting positive police
attitudes toward naloxone (Ray et al., 2015), drug users across different countries have
historically relayed unwillingness to call the emergency services in the event of overdose for
fear of police attendance (Darke et al., 1996; Powis et al., 1999). This ‘guilt-by-association’
perception that opioid users reported prior to the availability of naloxone could also apply to
naloxone carriage where PWID may assume that police will interpret a naloxone kit on their
person as representing intention to use drugs and invite further investigation.

Finally, the naloxone kit supplied to participants in the N-ALIVE study was concealed in a
wallet, designed to be discreet and portable. In contrast, the naloxone kit available via
Scotland’s National Naloxone Programme is in a clinically labelled yellow box, and far
bulkier (Length 160 mm, Depth 30 mm, Width 30 mm), making it less discreet and less
portable (Fig. 1). It is plausible that the physical properties of naloxone kits may influence

Drug Alcohol Depend. Author manuscript; available in PMC 2018 March 15.



s1duosnuBIA Joyiny sispund DN edoin3 ¢

s1dLIOSNUBIA JoLINY sispund DN 8doin3 ¢

McAuley et al.

Page 7

carriage rates among PWIDs. Carriage may also be less of an issue if most injecting [and
overdose] takes place in a domestic setting, as is common (Strang et al., 1999).

This study has several implications for future research, in particular a requirement for
qualitative research to explore, in-depth, low naloxone carriage rates among PWID. Police
attitudes toward naloxone in the UK, where it is not routinely carried by officers, also merit
further exploration. In addition, future analysis of NESI data will yield insights into whether
increasing levels of naloxone engagement and decreasing carriage rates are maintained over
time. Lastly, investigation of carriage rates among PWID in different countries and settings
are necessary to validate our initial findings.

The supply of naloxone to PWID has increased significantly since the introduction of a
National Naloxone Programme in Scotland. NESI data suggests that the majority of supplies
were issued to those at highest risk of opioid overdose as the national programme had
intended, and prisons and community services were correspondingly efficient in terms of
targeting this group. In contrast, naloxone carriage is low and decreased between the two
NESI surveys; this area requires further investigation. Future analysis of NESI data will aim
to explore these findings in more detail.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1.
Take-home naloxone kit supplied through the national programme in Scotland.
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Table 1

Page 11

Take-home naloxone prescriptions and carriage by people who inject drugs (PWID) in Scotland; 2011-12 and

2013-14.

Needle-Exchange
Surveillance Initiative
(NESI)

Have you been prescribed take-
home naloxone in the past year?

Between era®%
difference, p-
Value (95% CI)

Are you carrying any take-
home naloxone with you
today?

Between era®%
difference, p-
Value (95% CI)

NESI surveillance era
Overall (%)

Gender
Male (%)

Female (%)

Age-group
<35 years (%)

>35 years (%)
Homeless in the last 6
months

Yes (%)

No (%)

Injecting status

Recent (%)

Ever (%)

Frequency of injecting

Daily or more (%)

Less than daily (%)

2011-12 2013-14
175/2146 (8) 745/2331 (32)
125/1554 (8) 505/1613 (31)
50/589 (8) 238/705 (34)
102/1065 (10)  357/993 (36)
73/1078 (7) 388/1337 (29)
52/460 (11) 241/580 (42)
75/1003 (7) 349/1132 (31)
153/1797 (9) 663/1930 (34)
22/349 (6) 82/401 (20)
84/885 (9) 352/878 (40)
91/1261 (7) 391/1450 (27)

24, <0.001 (22,
26)

23, <0.001 (21,
26)

26, <0.001 (21,
29)

26, <0.001 (23,
30)

22,0.001 (19,
25)

31, <0.001 (25,
35)

23, <0.001 (20,
26)

25, <0.001 (23,
28)

14, <0.001 (9,
19)

31, <0.001 (27,
34)

20, <0.001 (17,
22)

2011-12 2013-14
27/169 (16)  39/741 (5)
18/122 (15)  26/502 (5)
9/47 (19) 13/237(5)
13/97 (13) 16/355 (5)
14/72 (19) 23/386 (6)
5/49 (10) 18/241 (7)
11/74 (15) 14/345 (1)
22/147 (15)  38/660 (6)
5/22 (23) 1/81 (1)

12/81 (15) 25/350 (7)
15/88 (17) 14/389 (4)

-11, <0.001
(-17, -6)

-10, <0.001
(-17,-4)

-14, <0.001
(=27, -4)

-8, <0.001 (-17,
-3)

-13, <0.001
(=24, -6)

-3, <0.03 (15,
4)

-14, <0.001
(=23,-7)

-9, <0.001 (-16,
_4)

-21, <0.001
(-42,-8)

-8, <0.001 (-17,
_1)

-13, <0.001
(-23,-7)

a. . o
Chi-square test of association.

NB: not all sub-group totals add up to overall number due to missing data.
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