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Strengths and limitations of this study

 ► To the best of our knowledge, this is the first study 
to describe the ramp up of a state or provincial level 
naloxone distribution programme in response to an 
overdose crisis.

 ► We make recommendations that can be used in 
designing, implementing and expanding Take Home 
Naloxone (THN) programmes, based on interviews 
from key stakeholders of the longest-running 
Canadian provincial THN programme.

 ► Our quantitative analysis showed time-series re-
lationships among THN programme activity, over-
dose events and deaths; however, these statistical 
associations do not necessarily imply direct causal 
relationships.

ABSTRACT
Objectives This study describes the 2016 expansion 
of the British Columbia Take Home Naloxone (BCTHN) 
programme quantitatively and explores the challenges, 
facilitators and successes during the ramp up from the 
perspectives of programme stakeholders.
Design Mixed-methods study.
Setting The BCTHN programme was implemented in 
2012 to reduce opioid overdose deaths by providing 
naloxone kits and overdose recognition and response 
training in BC, Canada. An increase in the number of 
overdose deaths in 2016 in BC led to the declaration of a 
public health emergency and a rapid ramp up of naloxone 
kit production and distribution. BCTHN distributes naloxone 
to the five regional health authorities of BC.
Participants Focus groups and key informant interviews 
were conducted with 18 stakeholders, including BC Centre 
for Disease Control staff, urban and rural site coordinators, 
and harm reduction coordinators from the five regional 
health authorities across BC.
Primary and secondary outcome measures Take Home 
Naloxone (THN) programme activity, qualitative themes 
and lessons learnt were identified.
Results In 2016, BCTHN responded to a 20-fold increase 
in demand of naloxone kits and added over 300 distribution 
sites. Weekly numbers of overdose events and overdose 
deaths were correlated with increases in THN kits ordered 
the following week, during 2013–2017. Challenges elicited 
include forecasting demand, operational logistics, financial, 
manpower and policy constraints. Facilitators included 
outsourcing kit production, implementing standing orders 
and policy changes in naloxone scheduling, which allowed 
for easier hiring of staff, reduced paperwork and expanded 
client access.
Conclusion For THN programmes preparing for potential 
increases in naloxone demand, we recommend creating 
an online database, implementing standing orders and 
developing online training resources for standardised 
knowledge translation to site staff and clients.

InTRODuCTIOn
In the recent years, there has been a large 
global increase in mortality and morbidity 
rates due to opioid overdose. While opioid 
deaths are drawing media attention in North 

America, it has also been rising in coun-
tries in Asia, Europe and Oceania.1 Opioid 
overdose deaths are preventable through 
timely administration of naloxone, a potent 
mu-opioid antagonist that reverses potentially 
fatal opioid-induced respiratory depression. 
Community-based distribution of naloxone 
kits through Take Home Naloxone (THN) 
programmes was first proposed and imple-
mented in 1996.2 These programmes train 
participants such as people who use opioids 
and their family members and friends to 
recognise signs of overdose and to respond 
appropriately such as assessing airway, 
ventilation and administering naloxone.3–5 
McDonald and Strang conducted a global 
systematic review of 22 THN programmes in 
2016, showing that they cause a reduction in 
overdose mortality among programme partic-
ipants and communities.6

The British Columbia Take Home Naloxone 
(BCTHN) programme was implemented in 
2012 by the BC Centre for Disease Control 
(BCCDC) funded through the provincial 
ministry of health. It is the longest running 
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Figure 1 The number of illicit drug overdose events and deaths in British Columbia and THN kits ordered are plotted monthly 
from January 2013 to December 2017. OD, overdose; THN, Take Home Naloxone.

provincial programme of its kind in Canada, providing 
overdose response training and naloxone kits free of 
charge to all participants. Of the provinces in Canada, 
British Columbia (BC) has been most heavily affected 
by the opioid crisis, with a death rate of 20.6 per 100 000 
compared with an average of 7.8 per 100 000 across 
Canada.7 A growing number of overdoses prompted 
the BC Provincial Health Officer to declare a Public 
Health Emergency on 14 April 2016.8 Despite public 
health measures, overdose deaths continued to surge in 
BC (figure 1), more than doubling between September 
and December 2016, causing an unexpected demand in 
naloxone kits and the need for BCTHN to rapidly ramp 
up the programme in response.

This article describes the ramp up using programme 
administration data and examines prior overdose events 
as a predictor of future demand for naloxone kits. In 
addition, we examine the challenges and successes expe-
rienced during the ramp up from the perspective of staff 
and stakeholders, providing valuable lessons for THN 
programmes that require sudden expansion in the midst 
of this global opioid crisis. To the best of our knowledge, 
this is the first study describing the ramp up of a state 
or provincial level naloxone distribution programme in 
response to an overdose crisis.

MeThODS
Patient and public involvement
The BCTHN programme was developed in 2012 
with input from people who use drugs (PWUD). The 

programme continues to be responsive to the needs and 
concerns of naloxone kit users through a community 
advisory board and regular programme evaluations.3 9 
However, this study sought to explore the perspectives of 
programme stakeholders who were directly involved in kit 
distribution and affected by the BCTHN ramp up. These 
stakeholders were consulted during development of a 
logic model on which interview guides were based and 
for assistance in participant recruitment. Results were 
brought back to stakeholders and validated for complete-
ness and accuracy.

Setting
The BCCDC Harm Reduction Programme operates 
BCTHN and is responsible for developing training mate-
rials, enrolling THN sites and supplying naloxone kits to 
registered sites. Naloxone kits are assembled by staff in 
the BCCDC Pharmacy. Each kit includes three ampules of 
1 mL naloxone 0.4 mg/mL, three safety needles for intra-
muscular injection, ampule snappers, non-latex gloves, a 
rescue-breathing barrier and an overdose response infor-
mation form. THN sites are existing community agencies 
that receive kits and training from BCCDC. They are 
responsible for training clients and distributing kits. The 
programme operations have been published previously.3 
Roles are described in more detail in table 1.

Quantitative methods
Quantitative data were extracted from an existing BCTHN 
database, which includes records of naloxone kit orders, 
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Table 1 Characteristics of interviewed staff and stakeholders

Staff* Responsibilities
Participated/
invited n/N Rural Urban

BCCDC Harm 
Reduction Lead

Direct and oversee the THN programme 1/1 n/a n/a

BCCDC Harm 
Reduction Staff

Administration of the programme: answer queries, data entry 
and surveillance, epidemiology, site approval and processing kit 
orders, developing training materials

4/4 n/a n/a

BCCDC Pharmacy 
Staff†

Assembly of naloxone kits, supply chain and inventory 
management, arrange delivery of kits to sites

4/4 n/a n/a

Harm Reduction 
Coordinators‡

Organise naloxone training for THN educators and site staff 6/11 3 3

THN Site 
Coordinators§

Train clients on overdose recognition and response, distribute 
naloxone kits to clients, collect data and order kits from BCCDC

3/6¶ 1 2

*Only staff involved with BCTHN during ramp up were invited to participate.
†BCCDC Pharmacy has many roles in addition to BCTHN, such as ordering, packaging and distribution of vaccines and pharmaceuticals for 
BCCDC’s other programmes.
‡Harm reduction coordinators report directly to their respective five provincial health authorities.
§THN sites include but are not limited to public health units, community health centres, peer resource centres, hospital emergency 
departments, detox centres and supervised consumption sites.
¶ Only site coordinators who attended the June 2017 THN community advisory board meeting and who were involved in the programme 
during the ramp up period were invited to participate in this study (n=6).
BCCDC, BC Centre for Disease Control; BCTHN, British Columbia Take Home Naloxone; THN, Take Home Naloxone.

rush orders, and site enrolment numbers. These data are 
collected by THN sites and periodically faxed to BCCDC 
for manual entry into a database. Ambulance patient 
care reports are completed by paramedics and provided 
routinely by BC Emergency Health Services to BCCDC 
for the purpose of overdose surveillance. Overdose 
events were defined as ambulance-attended illegal drug 
overdoses following the BCCDC surveillance definition;10 
overdose deaths were defined as ongoing or concluded 
coroners investigations for unintentional illicit drug 
deaths, following the definition used by the BC Coroners 
Service.11 The definition includes overdose deaths due to: 
(1) street drugs, (2) medications not prescribed to the 
decedent and (3) combinations of (1) and/or (2) with 
medications prescribed to the decedent. Deaths due to 
prescription opioids alone, excluding 1–3 were less than 
5% and thus not included in the analysis.

The numbers of THN kits ordered and distributed, and 
the numbers of overdose events and overdose deaths, 
were tabulated by week for the complete years 2013–2017. 
Spearman correlations were used to assess associations 
among these variables in the same week and multivariate 
time-series analyses were used to investigate associations 
over time. Specifically, we used vector autoregressive 
moving average time-series models, which are the multi-
variate versions of standard autoregressive integrated 
moving average models, to assess lagged associations such 
as the impact of overdose events or deaths from prior 
weeks on number of kits ordered or distributed. Model fit 
and order selection were done using standard inspection 
of residuals and assessment of the Akaike information 
criterion (AIC).12 We considered models with lags of up 

to 8 weeks, but found that lags of 1–5 weeks provided the 
best fit to these data based on diagnostics of the resid-
uals and the AIC value. We used the first difference of the 
weekly numbers in our models to achieve stationary time 
series. Results were similar for both THN kits ordered 
and kits distributed to clients; here, we present only those 
for kits ordered, which is our primary analysis variable. 
We present results for the full data 2013–2017; similar 
results were found using only the most recent 3 years 
(2015–2017). All analyses were carried out in SAS V.9.4 
(Proc CORR and Proc VARMAX).13 We did not find that 
numbers of overdose events or deaths were related to the 
number of kits ordered in previous weeks (p>0.1 in all 
cases). Full results from our time-series model are shown 
in online supplementary appendix A.

Qualitative methods
Study design
After creating a logic model for the THN programme 
(online supplementary appendix B), with assistance 
from stakeholders and conducting a literature review, 
we developed a semi-structured interview guide for each 
stakeholder group (table 1); see online supplemen-
tary appendix C for example questions. The questions 
explored perceptions on the challenges, barriers, facilita-
tors and successes of the ramp up and were adapted iter-
atively as further individuals were interviewed. Interview 
guides were similar across stakeholder groups with the 
main differences being the depth of questions that were 
most relevant to that stakeholder’s role. For example, 
BCCDC Pharmacy staff were asked to expand on supply 
chain management and the assembly of naloxone kits 
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while BCCDC harm reduction staff were asked about data 
collection, surveillance, and site approval.

Participant selection
Participants were selected based on their involvement in 
the THN programme during the ramp up period between 
1 November 2016 and 31 January 2017 (see the Quantita-
tive results section). All BCCDC staff (pharmacy and harm 
reduction) and all regional harm reduction coordinators 
(HRC) involved with THN during the period of ramp 
up were invited through email or requested in person 
to participate in either a focus group or one-on-one 
interview. THN site coordinators (TSCs) were a conve-
nience sample; coordinators who attended the June 2017 
THN community advisory board meeting and who were 
involved in the programme during the ramp up period 
(n=6) were invited to participate in an interview. Note 
that TSCs attending the community advisory board meet-
ings are generally those that manage high-volume and 
high-risk sites, thus meeting our study criteria. Interviews 
with the TSCs were arranged by email.

Two focus groups (n=9) and nine key informant 
interviews were conducted by two investigators (SY and 
SW) between May and August 2017. Focus group and 
key informant interviews lasted 30–60 min and were 
conducted in person or over the telephone according to 
the participant’s preference. All focus groups and inter-
views were audiorecorded, transcribed verbatim and 
deidentified. Transcripts were made available to partici-
pants who wanted to comment and verify the information 
in their interview. Coauthors SY and SW independently 
analysed the data using an iterative qualitative descriptive 
method.14 Initial coding was informed by the interview 
guide but was refined iteratively as interviews and analysis 
provided new insights. Codes were grouped into similar 
descriptive categories based on the components of the 
programme, which captured variability between different 
stakeholders. The final themes were agreed on by the 
analysis team through consensus and the results were 
shared with participants and modified with their input 
to ensure their completeness and accuracy. A Standards 
for Quality Improvement Reporting Excellence reporting 
guideline was used.15

ReSulTS
Quantitative results
In the 12 months following the declaration of the public 
health emergency in April 2016, BCTHN added 341 
new THN distribution sites to the existing 155 sites. 
These new sites included 94 rural locations; of these 28 
were First Nations sites. The number of kits ordered per 
month abruptly increased from 4688 in October 2016 to 
9109 in November and plateaued at 11 000 in December 
2016 and January 2017 (figure 1). Thus, the ‘ramp up’ 
period, when BCTHN rapidly expanded its delivery and 
distribution capabilities to meet demand, is defined as 1 
November 2016 to 31 January 2017. In the last 6 weeks of 

2016, the weekly kit order was 20 times that of the same 
period in 2015 (2700 and 131 kits per week, respectively). 
During November/December 2016, there were 3 weeks 
with >1500 kits/week ordered by rush order. Rush orders 
are priority orders from kit-depleted high-volume sites 
that contact BCTHN staff to express an urgent need and 
hence strain BCCDC resources and impact routine orders 
from smaller sites. Standing orders are automatic weekly 
processing and delivery of an agreed on number of kits 
based on prior ordering patterns for high-volume sites. 
After implementation of standing orders, rush orders 
(10 month average) decreased from 27% to 4.0% of total 
kit orders (figure 2).

Numbers of THN kits ordered, overdose events and 
overdose deaths were all highly correlated within the 
same week during 2013–2017 (n=261 weeks; kits ordered 
vs overdose deaths: r=0.76, p<0.001; kits ordered vs over-
dose events: r=0.82, p<0.001; overdose events vs overdose 
deaths: r=0.84, p<0.001). Time-series analysis showed a 
significant positive association between the number of 
kits ordered in a given week and the number of overdose 
events 1 week prior (β=2.55, p=0.002) and the number 
of overdose deaths 2 weeks prior (β=15.40, p=0.008). A 
weekly increase of 30 overdose events, for example, was 
associated with an average of ~75 additional kits ordered 
in the following week, whereas a weekly increase of 30 
overdose deaths was associated with an average of ~460 
additional kits ordered 2 weeks later. Similar associations 
were observed between the number of kits ordered and 
overdose events 3, 4 and 5 weeks prior (p<0.05 in each 
case) and between the number of kits ordered and over-
dose deaths 3 weeks prior (p=0.02).

Weekly numbers of overdose deaths were positively 
related to numbers of overdose events in the previous 
week (β=0.03, p=0.009) during 2013–2017. A weekly 
increase of 30 overdose events was associated with one 
additional overdose death in the following week, on 
average. We did not find that numbers of overdose events 
or deaths were related to the number of kits ordered in 
previous weeks (p>0.1 in all cases).

Qualitative results
Eighteen key stakeholders were interviewed (table 1). 
All nine (100%) BCCDC staff, six (55%) of HRCs partic-
ipated, and three of six (50%) TSC attending the commu-
nity advisory board meeting volunteered to participate. 
Two TSCs were from sites on the mainland of BC, one of 
which provided services to youth, the third TSC was from 
Vancouver Island. The key findings are shown in table 2. 
Participants’ responses were divided into two main 
themes: (1) successes and (2) challenges and facilitators; 
the latter were grouped into four subthemes.

Successes
Stakeholders’ responses were positive and portrayed a 
sense of pride that the programme was able to respond 
to demand and ramp up rapidly with minimal addi-
tional resources. Despite a 20-fold increase in demand, 
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Figure 2 A graphical representation of the number and type of naloxone kit orders from 2 November 2016 to 27 April 2017.

participants reported that BCCDC was able to deliver 
kits to sites within 10 working days of receiving the faxed 
order. Clear communication and established relationships 
between stakeholders enabled rapid problem solving. On 
occasions when large orders were received which strained 
capacity, the BCCDC clarified the need with the site 
and partial orders were shipped; if an urgent same day 
request was received from outside the lower mainland, 
then BCCDC worked with HRCs to transfer kits from a 
nearby site. HRCs and TSCs commented that the THN 
programme helped to instil a culture of harm reduction, 
build relationships with community groups and empower 
programme participants.

Challenges and facilitators
Despite these successes, the ramp up period was a time of 
stress on the programme and staff, as it was not resourced 
to respond to the sudden unexpected increase in demand.

Production and distribution of kits
The production of naloxone kits in BC was identified 
as an operational bottleneck limited by manpower and 
funding. Kit components were ordered individually and 
assembled by staff in the BCCDC Pharmacy. The unpre-
dictable nature of substances available in the illicit drug 
market and subsequent risk of overdose events limited 
the ability of the programme to forecast demand and 
adjust production capacity ahead of time.

In October 2016, BCCDC outsourced kit production 
(without naloxone) to an external company, so that 
only the placement of naloxone into the kit took place 
at BCCDC. Due to the unforeseen demand in November 
2016, the initial contractor was unable to meet the volume 
of orders. Though this was a major setback, it was later 

resolved by outsourcing to a different contractor and 
having the initial contractor as back up, thus enabling the 
programme to meet demand.

Policy changes
Federal, provincial and programme-wide policies also 
impacted client access to naloxone. A timeline of the rele-
vant policy changes is shown in figure 3. In March 2016, 
Health Canada removed naloxone from the Prescription 
Drug List (figure 3), which enabled the expansion of kit 
eligibility beyond people at risk of an overdose to those 
at risk of witnessing an overdose including friends and 
family of PWUD. At the provincial level, each college 
of pharmacists chose how to schedule naloxone; either 
schedule II—behind the counter which necessitated an 
interaction with the pharmacist, or unscheduled (over the 
counter). Initially, the College of Pharmacists of BC chose 
schedule II; but in September 2016 further changed the 
status of naloxone to unscheduled which allowed it to 
be available anywhere and accessible by anyone. Partic-
ipants noted that prior to the scheduling changes, the 
prescription-only status of naloxone required a physician 
or nurse practitioner to prescribe each kit and collect 
patient information, which restricted access of clients 
who often wished to remain anonymous. New organisa-
tional policies allowed low-barrier peer resource centres 
without healthcare professionals onsite to become THN 
sites, improving kit accessibility to PWUD.

To streamline the ordering process, a programme-wide 
policy of standing orders was introduced in January 2017. A 
standing order is an automatic weekly delivery for sites that 
regularly order a high volume of kits. This policy improved 
the efficiency of the programme and, as shown in figure 2, 
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Table 2 Summary of the qualitative results: successes,challenges/barriers and facilitators

1. Successes

Responsiveness and dedicated team
 ► Responsive to ongoing situations and needs; responded to 20-fold increase in demand over 12 months

‘The program has been really good at adapting and evolving based on what we hear on the ground … from our harm reduction coordinators, 
from the sites, from information we learn on our overdose forms, from involvement of peers through HRSS. We let that drive the program which 
I think is hugely successful … it means that the program stays relevant’. (BCCDC Harm Reduction Staff 4)
‘I think the fact that we were able to increase in size so rapidly and go from 150 kits a week to almost 3000 a week in a year with really not many 
more resources was a huge, huge success’. (BCCDC Harm Reduction Staff 4)

 ► Able to meet commitment of distribution of kits within 10-working day policy
‘There were a number of occasions where there would be a bad batch of drugs and an extraordinary number of overdoses in a very short period 
of time. And we were able to get Naloxone same day from—like, hundred kits same day from BCCDC. So I felt like they did a pretty good job of 
supplying our sites with kits’. (Harm Reduction Coordinator 3, urban)

Partnerships and relationships
 ► Reaching underserved and rural communities

‘I think that the ability to expand into rural areas was really effective and a lot of that was done through partnership with First Nations health 
and a lot of it was done through public health units in more rural areas’. (BCCDC Harm Reduction Staff 3)

 ► Engaging organisations to introduce harm reduction principles
[Naloxone has] instill[ed] a culture of harm reduction and a better understanding of issues like stigma and kind of the bigger picture for some 
of the stuff’. (Harm Reduction Coordinator 6, urban)
‘[Being a THN site has] been a really incredible opportunity for us to connect with community groups that we maybe didn’t have relationships 
with before … it has helped us build relationships and also really helped us have conversations with organizations who have typically come from 
a very abstinence-based approach or weren’t willing to have conversations about working with PWUD before’. (THN Site Coordinator 1, rural

Empowerment
 ► Saving lives and reducing stigma

‘I think the successes have been how many lives have been saved. And how empowering it has been and what a way to engage people who obvi-
ously often feel stigmatized and will continue to feel stigmatized as long as drugs remain illegal—really kind of helping folks feel like they can 
do something in the midst of this crisis’. (THN Site Coordinator 2, urban)

  2. Challenges/barriers Facilitators

(i) Production and distribution of kits

 ► Inability to forecast demand
‘This [crisis] caught us completely flatfooted. Like … nobody really 
talked about harm reduction kits a year ago … And then all of a 
sudden this is like the hot-button issue’. (BCCDC Pharmacy Staff 1)

 ► Limited personnel and funding to produce kits in-house
 ► Limited storage space at BCCDC for naloxone and other kit 
supplies

 ► Failure of outsource company to meet on kit orders

 ► Funding approval for labour
‘Human resources helped unclog the bottleneck we had’. (BCCDC 
Pharmacy Staff 2)

 ► Pharmacy staff willingness to work overtime and others 
helping to assemble kits
‘Pharmacists themselves were put(ting] the kits together through 
overtime(….)we had students helping to put kits together. We had 
kit-making lunchtime parties where people from around BCCDC 
would come and put the kits together’. (BCCDC Harm Reduction 
Lead)

 ► Outsourcing of kit assembly
 ► Implementation of standing orders
 ► Contracting low naloxone kit component prices prior to crisis

(ii) Policy changes

 ► Rush orders placed strain on pharmacy
 ► Prescription-only status of naloxone

‘One of the [barriers] when the ramp-up started was that Naloxone 
was still a scheduled drug. So it had to go through the pharmacy 
and the pharmacy had to check it off. We also had to make sure that 
on the kits we had the date when—the expiry date. And, of course, 
initially we—before it became unscheduled we used to have to put 
people’s names on it. We used to have to collect that information’. 
(BCCDC Harm Reduction Lead)

 ► Implementation of standing orders for high-volume sites
 ► Federal descheduling of naloxone in March 2016 and provincial 
descheduling in September 2016
‘When [naloxone] became unscheduled, we [no longer] needed to 
keep long list of people’s names because it wasn’t a drug that needed 
to be prescribed …. that simplified things and reduced the amount 
of data that the sites had [to collect)’. (BCCDC Harm Reduction 
Staff 2)

  (iii) Administration and data surveillance

 ► Insufficient manpower for administrative tasks created backlog
 ► Limitations of fax/paper-based system

‘The [paper-based] database was sort of designed for 20 sites and 
now we have 500-something sites’. (BCCDC Harm Reduction Staff 3)

 ► Real-time surveillance was unavailable during ramp 
up‘Because our database was designed for such a small program 
and because we were such a small team, the required paperwork 
for the program, the dispensing records, the training records, it just 
literally just piled up. We became months behind [in data entry)…. 
which meant that our surveillance information was behind as well’.
(BCCDC Harm Reduction Staff 4)

 

 ► Additional labour for administrative roles
 ► Streamlining data collection and reducing redundancies
 ► Transition to an online database system

‘The new [online] database will make things a thousand times easier 
for us. There will be a lot more accountability on the [THN sites] 
to enter their own data and their own paperwork’. (BCCDC Harm 
Reduction Staff 3)

Continued
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  (iv) Naloxone training

 ► High number of TSC staff who needed to be trained
 ► Provincial directive requiring all emergency departments (EDs) 
and public health units (PHU) to provide THN16

 ► Geographical barriers in training staff across health authorities
‘Training, especially in our rural and remote communities, has been 
exceptionally difficult…. we [2 people] have to cover the whole darn 
health authority which is very vast’. (Harm Reduction Coordinator 
1, rural)

 ► Addressing stigma associated with illicit drugs and harm 
reduction principles‘(We need to] make sure that people are really 
wanting Naloxone but they’re not prepared to operate from a harm 
reduction framework or they’re not able to address some of the 
stigmatizing language that they perpetuate in some of their training. 
And not really ready to look at some of their organizational policies 
that exacerbate risk’. (Harm Reduction Coordinator 2, rural) 

 ► Concerns around quality control of training‘Our ability to do 
quality control [on the training] is compromised [as a result of the 
ramp up)’. (Harm Reduction Coordinator 3, urban)

 ► Online resources, for example, QuickLearn, Naloxone App 
improved ease of training16–18

 ► Train-the-trainer model
 ► Clinical nurse educators helped organise and train staff at EDs 
and PHUs

 ► Inclusion of those with lived experience as naloxone trainers
‘50 percent of the workforce [of trainers] should be people with lived 
experience. I’m just really sort of fore fronting that as change—as a 
key strategy in terms of changing the system is us creating positions 
and space for those folks [with lived experience] to lead the work’. 
(Harm Reduction Coordinator 4, urban)

BCCDC, British Columbia Centre for Disease Control; THN, Take Home Naloxone; TSC, THN Site Coordinator.

Table 2 Continued

Figure 3 Timeline of key policy changes and developments of the THN programme in 2016 and 2017. BC, British Columbia; 
FORB, Facility Overdose Response Box; THN, Take Home Naloxone.

reduced the number of rush orders, which were placing a 
strain on BCCDC administrative and pharmacy staff and 
impacting routine orders from smaller sites.

Scheduling changes also enabled the Facility Overdose 
Response Box programme to be introduced in December 
2016. The aim is to support staff at non-profit commu-
nity-based organisations such as shelters, supportive 
housing and friendship centres to respond to overdoses.16 
The boxes, supplied and replenished by BCCDC, contain 
multiple ampules of naloxone and other supplies so that 
staff can respond to overdoses without the need to regu-
larly replace individual kits from THN sites. To partici-
pate, organisations commit to developing an overdose 
response policy and protocol, provide staff training and 
debriefing and report data to BCCDC.

Administration and data surveillance
BCCDC harm reduction staff reported that during the 
ramp up, increasing site queries and paperwork placed 
a strain on programme staff. Paperwork from site appli-
cations, kit orders and distribution data were received 

through fax and manually entered into a database. Forms 
that were not entered into the database accumulated and 
led to challenges of having timely programme informa-
tion available. This was temporarily resolved by hiring 
additional administrative staff. As a long-term solution, 
a database is being developed to enable sites to order 
kits and enter data online which will help to manage site 
inventory, allow sites to produce their own reports and 
improve real-time monitoring and surveillance. It will 
place accountability on site staff to enter their own data 
and reduce the burden of data entry at BCCDC.

Naloxone training
BCTHN participants are taught how to recognise and 
respond to opioid overdoses and administer naloxone 
prior to receiving a kit. BCCDC develops training mate-
rials in consultation with HRCs, who organise training 
for THN educators and site staff in their respective 
health authorities. With over 300 sites joining BCTHN 
programme in 2016 and provincial directives mandating 
all emergency departments and public health units to 
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offer THN (figure 3), it became an ‘insurmountable chal-
lenge’ to respond to the number of staff training requests. 
Large emergency departments had hundreds of nurses 
with limited availability due to shift work. To reach staff, 
the HRCs utilised clinical nurse educators in a train-
the-trainer model. The development of online training 
resources such as Naloxone Training app and QuickLearn 
module17 18 improved the consistency of training, and 
site staff reported them to be accessible and easy-to-use 
when training clients. HRCs suggested that opportuni-
ties should be created for more peers to be involved with 
training both clients and staff, as a strategy of reducing 
stigma and creating role models for PWUD.

Other concerns mentioned by participants included 
reaching staff in some rural and remote communities 
across health authorities. HRCs also reported difficulties 
in training staff from organisations that were traditionally 
abstinence-based and unsupportive of harm reduction 
principles. Although this was reported as a barrier, it was 
seen by other HRCs as an opportunity to engage organi-
sations in harm reduction principles and address stigma.

DISCuSSIOn
The opioid crisis has been relentlessly on the rise across 
Canada and the USA, and also affecting parts of Europe, 
Australia, Africa and the Middle East.19–21 Combatting the 
opioid crisis requires a multipillar approach, including 
measures of prevention, treatment, law enforcement and 
harm reduction.22 However, naloxone remains the single 
most effective tool for reversing opioid overdose.

As of 15 June 2019, around 1590 sites distribute THN 
across BC, including 20 correctional facilities, 150 First 
Nations sites, 86 hospitals and emergency departments 
and 656 community pharmacies.23 Not only is there great 
demand for naloxone kits, the rate of kit utilisation is 
also high. Wheeler et al reported that the utilisation rate 
of naloxone kits from 1996 to June 2014 in the USA was 
17.4%.24 In comparison, from initiation of the BCTHN 
programme to the end of 2018, 147 028 kits have been 
distributed with 40 828 kits used to reverse an over-
dose.23 This represents an overall 28% rate of kit utilisa-
tion, suggesting that these kits are being distributed to a 
highly at-risk population. Note that this does not take into 
account more than 25 000 kits reported lost, confiscated 
or replaced as expired.23

We found a strong positive association between the 
number of illicit drug overdose deaths (also overdose 
events) in a given week and the number of naloxone 
kit orders in the same week and over subsequent weeks 
(figure 1). It is likely that the media reports of deaths, 
increased response of paramedics and heightened public 
awareness contribute to increasing the demand for 
naloxone kits in the community. We demonstrate that an 
increase in overdose events and deaths predict kit orders, 
on average, a week or two later. Demand associated with 
overdose events can persist up to 5 weeks after the events. 
A short lag time as such requires that THN programmes 

have the capacity to ramp up at short notice. As the opioid 
crisis sweeps across Canada and the USA, it becomes 
increasingly important for public health programmes 
to be able to rapidly expand their capacity to distribute 
naloxone. Our approach using multivariate time series 
models also allowed us to assess the population-level asso-
ciation between kit orders and subsequent overdoses. 
Consistent with previous studies, we did not find that the 
number of kit orders predicted the number of overdose 
events or deaths in subsequent weeks.25 However, mathe-
matical models comparing the observed ramp up of THN 
with counterfactual scenarios (eg, no THN programme) 
suggest that more than 1500 deaths were averted in BC 
during 2012–2017 as a result of the THN programme.26

The BCTHN programme was able to respond rapidly to 
the overdose crisis to meet demand because of established 
close relationships and communication with HRCs and 
THN sites that allowed the programme to closely monitor 
the increases in overdoses and the rapidly changing 
situation. Outsourcing the assembly of naloxone kits to 
contractors also has the potential to improve efficiency 
and gain additional storage capacity for stand-by supplies; 
however, it is crucial to ensure that the contractor is able 
to meet spikes in demand.

Modifications in law and policies surrounding drug 
scheduling and handling also helped facilitate the ramp up 
(figure 3). In particular, the removal of naloxone from the 
Prescription Drug List in 2016 had multiple downstream 
effects that improved client access to naloxone and enabled 
better efficiency and expansion of BCTHN. Similar policy 
changes have also been made in the UK and USA in order 
to facilitate better access and scaling of naloxone services.27 
Since October 2015, people working in or for drug services 
in the UK have been able to provide naloxone without a 
prescription.27 Naloxone access laws have also been put 
in place in various states in the USA, and are on average, 
associated with an average increase of 79% in naloxone 
dispensed from US retail pharmacies.28

Many of the challenges during the BCTHN ramp up were 
related to a paper and fax-based ordering and data-collec-
tion system. For example, as the number of sites and site 
applications spiked, programme administrators were met 
with more paperwork than they could handle. Even with 
additional staff hires, physical data entry became an unex-
pected barrier. As a result, a common theme in interviews 
with BCTHN staff was the need for the development and 
transition to an online database into which TSCs can them-
selves place orders and input kit distribution and usage. 
BCTHN is in the middle of such a transition, and this 
change is hoped to reduce administrative burden and aid in 
ongoing programme monitoring and surveillance. A future 
direction of research would be to evaluate the outcomes of 
implementing such an online database.

BCTHN employed a train-the-trainer model. Previously, 
the train-the-trainer model for disseminating knowledge 
has been successful in other disciplines such as medical 
communication skills29 and training healthcare workers of 
people with HIV/AIDS.30 However, it has been implemented 
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in naloxone training with mixed results. In our study, both 
HRCs and TSCs were generally positive about the train-the-
trainer model and similar to a Norwegian study reported 
that the model was effective for knowledge translation 
and efficiently training a high volume of staff during THN 
programme expansion.31 However, in the UK, this method 
was not completely successful32; Mayet et al cited examples of 
perceived barriers to the train-the-trainer model including 
caseload issues, clinicians with schedules too busy to take 
time to train clients, and clinicians feeling that they needed 
more training or refresher training.32 To address these 
barriers, BCTHN developed the online QuickLearn module 
to assist training of site staff and is also available to refresh 
their knowledge.18 In recognition of a concern about the 
varying quality of client training, the BCTHN in collabora-
tion with staff at a Vancouver emergency department devel-
oped an online application to enhance standardisation of 
client training.17 Further research is needed to validate the 
THN train-the-trainer model using post-training question-
naires and assessments as in Mayet et al.32

In addition to providing naloxone, BCTHN has provided 
an opportunity to connect with community groups and 
build new relationships and partnerships.33 It has been 
described by HRCs as an ‘incredible opportunity’ to intro-
duce harm reduction principles to organisations that tradi-
tionally have an abstinence-based approach. In previous 
programme evaluations, clients have reported feelings of 
empowerment and a strong sense of pride for participating 
in the THN programme, which is consistent with feelings of 
pride from the success of THN in this study.3 34

limitations of study
This study describes specific details and contexts of 
BCTHN’s ramp up, some of which may not apply to 
programmes in other provinces, though we hope other 
THN programmes can take away something from our 
experience.

Our quantitative analysis showed time-series relation-
ships among THN programme activity, overdose events 
and deaths; however, these statistical associations do not 
necessarily imply direct causal relationships. Further 
work is needed to understand the mechanism by which 
THN programme activity responds to changes in over-
dose events and deaths over time.

The aim of the study was to examine the challenges 
and successes experienced during the ramp up from 
the perspective of staff and stakeholders. We interviewed 
all BCCDC staff and the majority of HRCs involved with 
the ramp up; however, only a small number of TSCs 
were interviewed and thus the opinions of TSCs inter-
viewed may not be representative of all their peers. We 
interviewed TSCs from BC mainland, Vancouver Island 
and a youth-specific site; however, all were from large-
volume sites. Our study focused on staff experiences since 
client experiences have been well studied in previous 
programme evaluations.3 9

To avoid perceived conflicts of interest that could 
bias responses, interviews were performed by student 

researchers who are not programme employees and all 
responses were anonymised. Student researchers SY and 
SW were supervised by JB in study design, methodology 
and appraisal of themes through regular discussions during 
in-person meetings and email. The researchers involved in 
the qualitative analysis attempted to minimise any bias in 
the coding and appraisal of themes and opinions expressed 
in interviews through independent coding, discussion, 
developing consensus and reflexivity and validating results 
with study participants.

COnCluSIOn AnD ReCOMMenDATIOnS
In conclusion, with opioid death rates continuing to 
increase in North America and many parts of the world,1 
we strongly recommend that THN programmes plan 
ahead and have the tools to be able to respond to sudden 
spikes in overdose deaths and naloxone demand. As such, 
we are making the following recommendations based on 
our analysis of the BCTHN ramp up:

 ► Have sufficient financial resources for supplies and 
staffing, including surge capacity as it is difficult to 
accurately predict unexpected increases in demand.

 ► Descheduling of naloxone at a provincial or national 
level has been shown to improve client access and 
scaling of THN programmes.

 ► Outsource kit production but assess the contractor’s 
kit production capability and have back-up plans 
in case a contractor is unable to meet orders when 
increased demand occurs.

 ► Implement standing orders for sites with regular high-
volume orders to reduce rush orders and to ensure 
that the demand is consistently met.

 ► Monitor overdose event and/or death trends, which 
are both predictive of future naloxone demand (with 
a lag time of 1–2 weeks in our study).

 ► Consider implementing an online database at the 
outset or transitioning to one as early as possible 
so as to prevent issues with scaling the programme 
as it grows and to ensure monitoring and timely 
surveillance.

 ► Utilise a train-the-trainer model and have an online 
curriculum to improve consistency and reach of 
training.

 ► Support people with lived experience to be naloxone 
trainers as this will improve acceptability of training 
and contribute towards reducing stigma against 
PWUD.
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