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Abstract

Introduction

British Columbia’s (BC) Take-Home Naloxone (THN) program provides naloxone to

bystanders for use in cases of suspected opioid overdose. This study seeks to provide

trends and analysis from the provincial BC THN program since inception in 2012 to the end

of 2018.

Materials and methods

BC THN shipment and distribution records from 2012–2018 were retrieved. Frequency dis-

tributions were used to describe characteristics of individuals accessing the program. To

evaluate correlates of distribution after the addition of hundreds of pharmacy distribution

sites, an analytic sample was limited to records from 2018, and multivariate logistic regres-

sion was used to evaluate correlates of collecting naloxone at a pharmacy site.

Results

Since program inception to the end of 2018, there were 398,167 naloxone kits shipped to

distribution sites, 149,999 kits reported distributed, and 40,903 kits reported used to reverse

an overdose in BC. There was a significant increasing trend in the number of naloxone kits

used to reverse an overdose over time (p<0.01), and more than 90% of kits that were

reported used were distributed to persons at risk of an overdose. Individuals not personally

at risk of overdose had higher odds of collecting naloxone at a pharmacy site, compared to

other community sites (including harm reduction supply distribution sites, peer led organiza-

tions, drop-in centers, and supportive housing sites) (Adjusted Odds Ratio (AOR): 2.69;

95% CI: 2.50–2.90).

Conclusions

This study documents thousands of opioid overdose reversals facilitated through the BC

THN program. While those at highest risk of overdose may preferentially access naloxone
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through community sites, naloxone distribution through pharmacies has allowed the BC

THN program to expand dramatically, increasing naloxone availability through longer open-

ing hours on evenings and weekends. and in rural and remote regions. A diversity of nalox-

one distribution sites and strategies is crucial to prevent rising opioid overdose deaths.

Introduction

The province of British Columbia (BC) currently finds itself amid dual public health emergen-

cies–the first declared on April 14, 2016 related to an unprecedented increase in opioid over-

dose deaths [1], and the second declared on March 17, 2020 [2], related to the ongoing

pandemic of coronavirus disease 2019 (COVID-19) [3].

Between January 2016 and December 2018, over 11,000 people died of suspected opioid

overdose in Canada–over 4500 of these in BC [4]. During this time, the potent synthetic opioid

fentanyl and its analogues were detected in over 80% of illicit drug toxicity deaths in the prov-

ince of British Columbia [5]. Distribution of naloxone, a μ-opioid receptor antagonist drug,

has been identified as a key emergency measure to prevent opioid-related overdoses and over-

dose deaths [6]. When used appropriately, naloxone is effective at reversing the symptoms of

opioid toxicity and life-threatening respiratory depression [7,8].

Since August 31, 2012, the British Columbia Centre for Disease Control (BCCDC) has over-

seen a centralized provincial Take-Home Naloxone (THN) program for the province of British

Columbia (BC), with support from the BC Ministry of Health. As one of the first of its kind in

Canada [9], the BC THN program aims to train individuals in overdose recognition and

response as well as provide naloxone kits free of charge to any person at risk of experiencing

an opioid overdose. The program was expanded to those likely to witness an opioid overdose,

such as family and friends, in September 2016. Naloxone kits include a carrying case, non-

latex gloves, alcohol swabs, a face shield with a one-way valve and large impermeable area to

protect the responder from respiratory secretions when providing rescue breaths, three safety

syringes, three 0.4 mg/mL naloxone ampoules (each with an ampoule breaker), a naloxone

overdose response information or ‘administration form’, and an instructional overdose

response infographic. An online training application was also developed to ensure brief stan-

dardized training was available to individuals at risk of experiencing or witnessing an overdose

prior to receiving THN kit [10]. Training modules also serve as a brief refresher for pharma-

cists and pharmacy staff. Training is delivered through an online course, approximately 10

minutes in length, which offers video tutorials, knowledge tests, and a certificate of completion

available online and on mobile [10]. More comprehensive training videos and resources are

also available [10].

When developing the program, the BCCDC first prioritized making naloxone available

through harm reduction supply distribution sites and community organizations in areas

where there was high prevalence of overdose, with the goal of meeting individuals where they

were at and reducing accessibility barriers to those at highest risk of overdose. In particular,

harm reduction supply distribution sites encompass a variety of low-barrier services in which

clients are able to obtain safer sex and drug use supplies [11]. Other low-barrier community-

based include peer-led and non-governmental organizations, hospitals and health centres,

treatment centres, supportive housing sites, hospitals, and emergency departments [12]. BC

THN kits are also made available upon release from provincial correctional facilities [13].

Several regulatory changes occurred which led to the expansion of the BC THN program.

In March 2016, Health Canada removed naloxone from the Prescription Drug List and the
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College of Pharmacists of BC made it available as a Schedule II drug (behind the counter) [12].

In September 2016, the College of Pharmacists of BC changed the status of naloxone for emer-

gency use to ‘unscheduled’, making it available outside of pharmacies [14]. Furthermore, the

BC THN program removed the requirement to report individual naloxone kit IDs and/or

patient names in October 2016 [15].

In December 2017, the BC THN program officially expanded to select community pharma-

cies to improve BC THN access across the province. Pharmacies are available widely, including

in remote and hard-to-reach communities, with longer hours (including weekends and eve-

nings), and they may be more acceptable to clients less likely to frequent harm reduction sup-

ply distribution sites [16]. The program partnered with pharmacy wholesalers, banners and

chains to onboard pharmacies through centralized distribution models initially, later reaching

stand-alone pharmacies in remote areas with limited access to harm reduction supply distribu-

tion sites. By the end of 2018, there were 1,448 active take-home naloxone distribution sites

across BC [17], including 562 community pharmacy sites [18]—representing 40.5% of all phar-

macies [19].

Understanding correlates of take-home naloxone distribution and access is crucial for plan-

ning and targeting services aimed at curbing opioid overdoses. While analyses from the

BCCDC shows that the BC THN program, combined with other harm reduction interven-

tions, has averted thousands of opioid overdose deaths [20, 21], there is still relatively little

data in the published literature examining community reach and barriers to access of naloxone

distribution programs in Canada. Furthermore, preliminary evidence from the BC Coroners

Service suggests a spike in drug toxicity deaths corresponding with COVID-19 physical dis-

tancing measures and changes to the illicit drug supply; the Coroners Service reported a 130%

increase in drug toxicity deaths in June 2020 compared to June 2019 [22]. As overdose deaths

continue to rise and organizations critical in the training and distribution of naloxone face

reduced hours and temporary closures due to COVID-19 [23], there is a need to understand

barriers and access associated with different avenues of distribution.

The current paper seeks to first provide an overview of uptake of the BC THN program

since inception in August 2012 to the end of 2018, as well as correlates of naloxone distribution

through pharmacy sites after the BC THN’s pharmacy expansion in late 2017. Findings may

help inform optimization of take-home naloxone programs across jurisdictions.

Materials and methods

2.1 Ethics

This study analysed anonymous administrative data. Ethics approval was obtained from the

University of British Columbia Behavioural Ethics Board (H12-02557).

2.2 Data sources

The BC THN program draws on two key sources of data to monitor and evaluate naloxone dis-

tribution and use across BC. Firstly, ‘supply order forms’ were used internally at the BCCDC

to track the number of kits shipped, to participating distribution sites [9].

Second, ‘distribution records’ were used by naloxone distribution sites to track characteris-

tics of individuals who receive a naloxone kit [10]. No personal identifiers were collected, and

sites were asked to return completed distribution records to the BCCDC on a monthly basis.

Since program inception, distribution records have included site-specific information (site’s

unique ID, city, and the date the kit was distributed to an individual) completed by on-site

staff, as well as a ‘site type’ identifier (corrections facilities, pharmacy, post-secondary, and

other (housing sites, treatment centres, non-governmental and peer-led organizations).
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Individuals collecting a kit were asked to self-report their gender, their age range, and whether

they are collecting a first or replacement kit (due to the previous kit being used, lost, stolen,

expired or confiscated).

Following the unscheduling of naloxone and THN program expansion in 2017 to individu-

als not personally at risk of an overdose, distribution record forms were amended to include

self-reported risk of overdose i.e. personally at risk of overdose or at risk of witnessing an over-

dose (i.e. friends and family of someone at risk of overdose). Before this date, all kit recipients

were assumed to be personally at risk of overdose.

Distribution records often experience a delay in return and entry due to two reasons: 1) a

delay and general decrease in submission of records from distribution sites and, 2) a lag in

manual entry of records at the BCCDC. Together, we estimate the return window to be on

average between three to six months.

2.3 Study variables

Supply order forms were geographically coded by health authority (Vancouver Coastal Health,

Fraser Health, Island Health, Interior Health, and Northern Health) and used to provide the

number of naloxone kits shipped to distribution sites over time.

Distribution records were the primary data source used in this study. From these records,

site-specific geographical information was used to classify observations by Health Authority

(Vancouver Coastal Health, Fraser Health, Island Health, Interior Health, and Northern

Health). Records were also used to classify records by age group (<19, 19–30, 31–60,>60,

Unknown), gender (Male, Female, Other (Trans, gender non-conforming), Unknown), reason

for collecting a kit (1st kit, replacement kit–used, replacement kit–other (previous kit lost, sto-

len, confiscated or expired), site type (corrections facility, pharmacy, post-secondary institu-

tion, other (housing sites, treatment centres, non-governmental and peer-led organization),

and ’eligibility for collecting a naloxone kit (not personally at risk of overdose, peronlly at risk

of overdose, unknown).

2.4 Analysis plan

This study includes findings from distribution records and supply order forms across BC from

program inception on August 31st, 2012 to December 31st, 2018. To evaluate the effect of the

THN program’s expansion into community pharmacies, a separate analytic sample was cre-

ated which limits distribution records to those returned between January 1st, 2018 and Decem-

ber 31st, 2018. Data for this study were retrieved and analyses conducted in January 2020. All

analyses were conducted using R version 3.5.3 [24].

Frequency distributions were used to describe characteristics of individuals accessing the

BC THN program from 2012 to the end of 2018, as well as to compare shipment and distribu-

tion data. A chi-squared test for trend (Cochran-Armitage test) was used to evaluate differ-

ences in the proportion of naloxone kits used to respond to an opioid overdose over time.

Frequency distributions were subsequently used to examine the separate analytic sample, lim-

ited to 2018 distribution records. In this sample, all non-pharmacy sites were grouped as

‘other’ sites to compare with pharmacy distribution. Multivariate logistic regression was used

to examine factors associated with distribution site type.

The model building strategy described by Hosmer and Lemeshow [25], and further opera-

tionalized by Zhang [26], was employed. All available covariates were included for bivariable

analysis to explore trends and examine distributions by the outcome variable. Covariates were

cross-tabulated with the outcome variable and those with a p-value < 0.25 and were deemed

to be conceptually relevant as indicated in the literature, were included for further multivariate
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analysis. As per the purposeful selection model building strategy, variables which did not meet

the p-value cut-off but were known to be conceptually relevant were included in further analy-

ses. Adjusted odds ratios (AOR), 95% confidence intervals (CI), and p-values are reported. P-

values less than 0.05 were considered statistically significant.

Results

3.1 Take-home naloxone program uptake

Fig 1 and Table 1 provide a summary of naloxone kits shipped, reported distributed, and

reported used to reverse an overdose from the BC THN program, from August 31st, 2012 to

December 31st, 2018. During this time period, a total of 398,167 kits were shipped and 149,999

naloxone kits were reported distributed, according to records returned. Data show a consistent

increase in kits shipped, however the number of kits reported distributed increased through

2017 but dropped in 2018 (Fig 1).

Fig 1. Graphical representation of the number of take-home naloxone (THN) kits shipped, reported distributed, and reported used from

THN program inception on August 31st, 2012 to December 31st, 2018.

https://doi.org/10.1371/journal.pone.0238618.g001

Table 1. Number of take-home naloxone kits shipped, reported distributed, and reported used, from program inception on August 31st 2012 to December 31st

2018.

Before 2015 2015 2016 2017 2018 Total

n (%) n (%) n (%) n (%) n (%) n (%)

Kits shipped 3575 (0.9%) 5886 (1.5%) 52262 (13.1%) 140748 (35.4%) 195696 (49.2%) 398167 (100.0%)

Kits reported distributed 1921 (1.3%) 3153 (2.1%) 21293 (14.4%) 62445 (42.4%) 58547 (39.7%) 147359 (100.0%)

Kits reported distributed to replace a used kit 168 (0.4%) 397 (1.0%) 3941 (9.6%) 15519 (37.9%) 21172 (51.1%) 41197 (100.0%)

https://doi.org/10.1371/journal.pone.0238618.t001
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A total of 41,197 kits (27.5% of those distributed) were reported to have been obtained to

replace a kit used to respond to an opioid overdose. As a proportion of naloxone kits reported

distributed, naloxone kits reported used to reverse an overdose increased steadily over time,

from 8.7% in the pre-2015 period (168/1921), to 12.6% in 2015 (397/3153), 18.5% in 2016

(3941/21,293), 24.9% in 2017 (15,519/62,445), and 36.2% in 2018 (21,172/58,547). A chi-

squared test for trend in proportions suggests a significant increasing trend (p<0.01).

Table 2 presents summary characteristics of BC THN distribution records, from program

inception to the end of 2018. For all variables, missing information was categorized as

‘unknown’. Overall, 24,890 kits (16.6%) were distributed to replace a lost, stolen, confiscated

or expired kit. The majority of THN distribution records were received in 2017 (42.2%) and

2018 (40.1%). The large majority (94.2%) of THN kits were distributed at ‘Other’ sites (includ-

ing housing sites, health and treatment centres, non-governmental and peer-led organiza-

tions). The overall kit distribution rate 2012–2018 was 31.4 kits per 1000 BC population but

varied between health authorities (based on average population estimates 2012–2018). The

rate of kit distribution varied between health regions, from 22.4 to 50.4 kits/1,000 population,

while the proportions distributed were similar between the four most populous health regions

(20.8% - 26.7%), with 5.2% of kits distributed in the least populous region–see the table in S1

Appendix for details.

Overall, most THN kits were distributed to individuals who identified as male (43.4%) com-

pared to female (36.2%), other genders (1.2%), and unknown (19.3%), and to those between

the ages of 19–30 (27.9%) or 31–60 (45.4%). Eligibility criteria was introduced in 2017, when

the THN program was expanded to individuals not personally at risk of overdose. All individu-

als who received a kit before 2017 were considered personally at risk of overdose, and account

for the majority of the ‘unknown’ category. For the age and gender variables, a high proportion

of ‘unknown’ is likely due to the nature of ensuring a low-barrier THN program–some infor-

mation is not always reported by THN distribution sites or by recipients.

3.2 Characteristics of individuals accessing naloxone after introduction of

pharmacy sites

Table 3 presents the analytic sample characteristics after limiting naloxone distribution records

to 2018, stratified by eligibility. By the end of 2018, there were 562 community pharmacy dis-

tribution sites. A breakdown of THN distributing pharmacy sites by Health Authority is pro-

vided in the table of S2 Appendix. A total of 57,524 records were included, of which 39,208

(68.2%) self-reported being personally at risk of overdose, compared to 18,316 (31.8%) of indi-

viduals who reported not being personally at risk of overdose. Of naloxone kits reported used

to respond to an opioid overdose in 2018, 90.2% were kits obtained by individuals who were

personally at risk of overdose. Even after the introduction of pharmacy sites across BC, a large

majority (93.2%) of individuals continued to access naloxone at ‘other’ community site types,

compared to pharmacy sites (6.8%). Furthermore, the majority of those who self-reported not

being personally at risk of overdose accessed naloxone at a pharmacy (60.1%), while the major-

ity of individuals personally at risk of overdose accessed naloxone at other sites (70.2%).

3.3 Correlates of collecting a THN kit through a pharmacy site

Table 4 presents the analytic sample characteristics after limiting naloxone distribution records

to 2018, as well as multivariate logistic regression results (adjusted odds ratios and 95% confi-

dence intervals) for correlates of THN kit collection at a pharmacy site, compared to other

sites. In bivariate analyses, all covariates were statistically significant and conceptually relevant,

and were included in the analysis.
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After adjustment, and consistent with descriptive statistics, individuals who were not per-

sonally at risk of overdose had more than twice the odds of collecting a THN kit at a pharmacy

site, compared to other sites (AOR = 2.69 [95% CI 2.50–2.90]). Individuals collecting a replace-

ment kit were less likely to collect those kits at a pharmacy site compared to first time kit

Table 2. Summary characteristics of BC Centre for Disease Control (BCCDC) naloxone distribution data, from program inception on August 31st 2012 to Decem-

ber 31st 2018.

Characteristics 1st Kit (N = 83,912) Replacement-Used (N = 41,197) Replacement-OtherD (N = 24,890) Total (N = 149,999) p value

n (%) n (%) n (%) n (%�)

Year < 0.001

Before 2015 1521 (79.2%) 168 (8.7%) 232 (12.1%) 1921 (1.3%)

2015 2115 (67.1%) 397 (12.6%) 640 (20.3%) 3152 (2.1%)

2016 14312 (66.5%) 3941 (18.3%) 3266 (15.2%) 21519 (14.4%)

2017 36800 (58.2%) 15519 (24.5%) 10934 (17.3%) 63253 (42.2%)

2018 29164 (48.5%) 21172 (35.2%) 9818 (16.3%) 60154 (40.1%)

Gender < 0.001

Male 30914 (47.5%) 22053 (33.9%) 12166 (18.7%) 65133 (43.4%)

Female 31080 (57.2%) 14733 (27.1%) 8491 (15.6%) 54304 (36.2%)

OtherA 1029 (55.5%) 363 (19.6%) 462 (24.9%) 1854 (1.2%)

UnknownB 20889 (72.8%) 4048 (14.1%) 3771 (13.1%) 28708 (19.3%)

Age Group < 0.001

Under 19 3741 (71.0%) 948 (18.0%) 582 (11.0%) 5271 (3.5%)

19–30 22173 (53.0%) 12792 (30.6%) 6899 (16.5%) 41864 (27.9%)

31–60 32949 (48.3%) 22469 (32.9%) 12802 (18.8%) 68220 (45.4%)

Over 60 2798 (66.9%) 877 (21.0%) 506 (12.1%) 4181 (1.0%)

UnknownB 22251 (73.0%) 4111 (13.5%) 4101 (13.5%) 30463 (20.3%)

Eligibility < 0.001

Not at risk 20747 (78.4%) 2760 (10.4%) 2955 (11.2%) 26462 (17.6%)

At risk 22915 (36.4%) 26990 (42.9%) 13061 (20.7%) 62966 (42.0%)

UnknownB 40250 (66.5%) 11447 (18.9%) 8874 (14.7%) 60571 (40.4%)

Health Authority < 0.001

Fraser 20803 (52.5%) 11544 (29.2%) 7244 (18.3%) 39591 (26.4%)

Interior 17552 (55.9%) 8215 (26.2%) 5611 (17.9%) 31378 (20.9%)

Island 22329 (55.7%) 12152 (30.3%) 5611 (14.0%) 40092 (26.7%)

Northern 4916 (63.0%) 1315 (16.9%) 1569 (20.1%) 7800 (5.2%)

Vancouver Coastal 18312 (58.8%) 7971 (25.6%) 4855 (15.6%) 31138 (20.8%)

Site Type < 0.001

Corrections 2220 (83.9%) 185 (7.0%) 242 (9.1%) 2647 (1.8%)

Pharmacy 3532 (74.1%) 813 (17.1%) 420 (8.8%) 4765 (3.2%)

Post-Secondary 1184 (94.6%) 21 (1.7%) 47 (3.8%) 1252 (0.8%)

OtherC 76971 (54.5%) 40170 (28.4%) 24181 (17.1%) 141322 (94.2%)

�Column percentages
A Other genders reported include being trans or gender non-conforming
B For the age and gender variables, a high proportion of ‘unknown’ is likely due to the nature of ensuring a low-barrier THN program–some information is not always

reported. For the eligibility variable, eligibility criteria was introduced in 2017, when the THN program was expanded to individuals not personally at risk of overdose.

All individuals who received a kit before 2017 were considered personally at risk of overdose, and account for the majority of the ‘unknown’ category for the Eligibility

variable.
C Other site types include housing sites, treatment centres, non-governmental and peer-led organization
D Take-home naloxone kit was replaced due to a previous kit being lost, stolen, confiscated or expired

https://doi.org/10.1371/journal.pone.0238618.t002
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recipients (both for replacement due to previous kit being used (AOR = 0.46 [95% CI 0.42–

0.51]) and for other reasons (AOR = 0.42 [95% CI 0.37–0.47])).

Females had lower odds of accessing naloxone in pharmacy (AOR = 0.74 [95% CI 0.70–

0.80]), while individuals reporting an ‘other’ gender had higher odds of accessing naloxone in

pharmacy (AOR = 1.77 [95% CI 1.44–2.18]), compared to males. Those between the age of

19–30 had higher odds of accessing naloxone through pharmacy compared to those under 19

(AOR = 1.41 [95% CI 1.21–1.66]), as well as those over the age of 60 (AOR = 2.43 [95% CI

1.99–2.97]). Finally, individuals in Island health authority had the lowest odds of collecting

naloxone through a pharmacy site, compared with other health authorities.

Discussion

The current study provides an overview of uptake of the BC THN program. While all Cana-

dian provinces and territories have publicly funded THN programs, research and evaluation

of these programs in the scholarly literature is limited. A recent study from Ontario describes

uptake of the province’s pharmacy-dispensed naloxone kits in Ontario [27], and preliminary

Table 3. Summary characteristics of analytic sample.

Characteristics Not personally at risk of overdose (N = 18,316) Personally at risk of overdose (N = 39,208) Total (N = 57,524) p value

n (%) n (%) n (%�)

Gender < 0.001

Male 6974 (23.7%) 22484 (76.3%) 29458 (51.2%)

Female 10315 (41.1%) 14808 (58.9%) 25123 (43.6%)

OtherA 482 (47.1%) 542 (52.9%) 1024 (1.8%)

Unknown 545 (28.4%) 1374 (71.6%) 1919 (3.3%)

Age Group < 0.001

Under 19 1157 (37.9%) 1899 (62.1%) 3056 (5.3%)

19–30 6166 (31.1%) 13650 (68.9%) 19816 (34.4%)

31–60 9476 (30.9%) 21213 (69.1%) 30689 (53.3%)

Over 60 869 (48.6%) 918 (51.4%) 1787 (3.1%)

Unknown 648 (29.8%) 1528 (70.2%) 2176 (3.8%)

Reason for collecting a kit < 0.001

1st Kit 14253 (52.6%) 12827 (47.4%) 27080 (47.1%)

Replacement- OtherB 2019 (21.1%) 7560 (78.9%) 9579 (16.7%)

Replacement- Used 2044 (9.8%) 18821 (90.2%) 20865 (36.3%)

Health Authority < 0.001

Fraser 3513 (21.4%) 12911 (78.6%) 16424 (28.6%)

Interior 4439 (35.3%) 8135 (64.7%) 12574 (21.9%)

Island 5486 (33.4%) 10927 (66.6%) 16413 (28.5%)

Northern 1292 (33.1%) 2606 (66.9%) 3898 (6.8%)

Vancouver Coastal 3586 (43.7%) 4629 (56.3%) 8215 (14.3%)

Site Type < 0.001

Pharmacy 2357 (60.1%) 1566 (39.9%) 3923 (6.8%)

OtherC 15950 (29.8%) 37638 (70.2%) 53588 (93.2%)

Subsample taken from distribution data, stratified by eligibility (self-reported risk), from January 2018 to December 2018.

�Column percentages
A Other genders reported include being a trans, and gender non-conforming
B Take-home naloxone kit was replaced due to a previous kit being lost, stolen, confiscated or expired
C Other site types include corrections, pharmacy, post-secondary, other (e.g housing sites, treatment centres, non-governmental and peer-led organization)

https://doi.org/10.1371/journal.pone.0238618.t003
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analyses of provincial THN programs in Ontario [28], Alberta [29], Manitoba [30], and British

Columbia [15] have been published. Data from other jurisdictions are not directly comparable,

due to differences in program structure, eligibility criteria, and scope [9]. Nevertheless, analy-

ses across provincial THN programs are valuable for examining program uptake across juris-

dictions. An environmental scan of provincial programs and distribution has also been

conducted [9], and our group is involved in efforts to combine aggregate jurisdictional level

data nationally.

The current study finds that the BC THN program expanded to a total of approximately

1,500 sites across BC by the end of December 2018, including 562 pharmacy sites (40.5% of all

community pharmacies in BC) since December 2017. Overall, almost 400,000 naloxone kits

were shipped and 150,000 reported distributed since the program was launched in 2012.

Our findings show that there is a significant increasing trend in the proportion of kits

reported used to reverse an overdose over time. Most individuals collecting a naloxone kit self-

reported being male and between the ages of 31–60. This corresponds with data from the BC

Table 4. Adjusted odds ratios and 95% confidence intervals for odds of collecting a kit at pharmacy sites vs other sites.

Summary characteristics of analytic sample Multivariate logistic regression

Pharmacy (N = 3923) OtherC (N = 53601) Total (N = 57,524)

n (%) n (%) n (%�) AOR (95% CI) P-value

Gender

Male 2053 (7.0%) 27410 (93.0%) 29458 (51.2%) 1.00 -

Female 1692 (6.7%) 23426 (93.3%) 25123 (43.6%) 0.74 (0.69–0.80) <0.01

OtherB 121 (11.8%) 903 (88.2%) 1024 (1.8%) 1.77 (1.44–2.18) <0.01

Unknown 57 (3.0%) 1862 (97.0%) 1919 (3.3%) 0.39 (0.29–0.52) <0.01

Age

Under 19 197 (6.4%) 2859 (93.6%) 3056 (5.3%) 1.00 -

19–30 1466 (7.4%) 18346 (92.6%) 19816 (34.4%) 1.41 (1.21–1.66) <0.01

31–60 1879 (6.1%) 28803 (93.9%) 30689 (53.3%) 1.19 (1.02–1.39) 0.03

Over 60 273 (15.3%) 1512 (84.7%) 1787 (3.1%) 2.43 (1.99–2.97) <0.01

Unknown 108 (5.0%) 2068 (95.0%) 2176 (3.8%) 1.09 (0.84–1.42) 0.51

Eligibility

Personally at risk of overdose 2357 (12.9%) 15950 (87.1%) 18307 (31.8%) 1.00 -

Not personally at risk of overdose 1566 (4.0%) 37638 (96.0%) 39204 (68.2%) 2.69 (2.50–2.90) <0.01

Reason for collecting a kit

1st kit 2880 (10.6%) 24195 (89.4%) 27080 (47.1%) 1.00 -

Replacement–otherA 347 (3.6%) 9232 (96.4%) 9579 (16.7%) 0.42 (0.37–0.47) <0.01

Replacement–used 696 (3.3%) 20161 (96.7%) 20865 (36.3%) 0.46 (0.42–0.51) <0.01

Health Authority

Island 532 (3.2%) 15881 (96.8%) 16413 (28.5%) 1.00 -

Fraser 1145 (7.0%) 15279 (93.0%) 16424 (28.6%) 2.79 (2.50–3.10) <0.01

Interior 923 (7.3%) 11651 (92.7%) 12574 (21.9%) 2.33 (2.08–2.60) <0.01

Northern 208 (5.3%) 3690 (94.7%) 3898 (6.8%) 1.68 (1.42–1.98) <0.01

Vancouver Coastal 1115 (13.6%) 7087 (86.4%) 8215 (14.3%) 4.07 (3.65–4.54) <0.01

Abbreviations: AOR, Adjusted odds ratio; CI, confidence interval

�Column percentages
A Take-home naloxone kit was replaced due to a previous kit being lost, stolen, confiscated or expired
B Other genders reported include being trans or gender non-conforming
C Other site types include corrections, pharmacy, post-secondary, other (e.g. housing sites, treatment centres, non-governmental and peer-led organizations)

https://doi.org/10.1371/journal.pone.0238618.t004
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Coroners Service, which has found that the group at highest risk of overdose death in BC are

men between the ages of 40–59 years old, as well as those 19–39 years [31]. Importantly, our

findings also indicate that the vast majority of kits reported used to reverse an overdose were

distributed to persons themselves at risk of an overdose. While it is possible that individuals

collect naloxone kits for others to use on them in the event they overdose, most individuals

who use drugs do so around other people who use drugs. We believe our findings suggest then

that people who use drugs are most likely to respond to overdoses in their communities,

though further research to help elucidate this question is warranted.

After evaluating data from 2018, our analysis also finds that individuals at risk of opioid

overdose were significantly less likely to collect a naloxone kit at a pharmacy site compared to

community-based sites. In developing the BC THN program, the priority was to ensure a low

barrier environment for individuals receiving overdose response training, collecting naloxone

kits, and seeking other supports. Consistent with our findings, evidence from the literature

suggests that people with lived and/or living experience of substance use may be reluctant to

access pharmacies and other medical services due to past experiences of stigma or discrimina-

tion [32,33]. Nevertheless, data from this study suggests that first time naloxone kit recipients

may be more likely to collect kits from pharmacy sites, suggesting that these sites are important

in reaching different cohort of clients who may not access traditional distribution sites aimed

at higher-risk communities.

The authors believe that these findings offer support for increased access to naloxone

through pharmacy sites in BC, and highlights the importance of having a variety of distribu-

tion site types. A previous evaluation from our group suggests pharmacists are willing to be

involved in the BC THN initiative, despite some initial concerns about lack of remuneration

for training and dispensing. There are mixed views regarding further program growth; some

pharmacy managers feel that naloxone is now fairly accessible and that there is no need for fur-

ther expansion, while others feel that expansion to more pharmacy banners and chains would

be beneficial [16].

Due to the COVID-19 crisis, some harm reduction services and supply distribution sites

have temporarily closed or have reduced hours [23], while pharmacies remain an essential ser-

vice that continue to be widely available, open, and hence accessible to distribute THN. Online

training is available for those who need refresher training or to be newly trained, allowing for

physical distancing during the training process. The THN kits contain non-latex gloves which

responders are advised to put on before responding to an overdose and to remove carefully

after responding, as well as to practice hand hygiene.

With recent changes of temporary exemptions [34] and clinical opioid prescribing guide-

lines [35] in relation to COVID-19, individuals may be receiving new opioid agonist therapy

(OAT) prescriptions, longer prescriptions, and/or delivery of medications by pharmacies. In

many cases, pharmacists have been advised to co-dispense naloxone. Future research is needed

to explore changes in distribution and the role of pharmacies in providing naloxone to individ-

uals at risk of overdose during the dual public health emergency period.

While data suggests a decline in naloxone kits reported distributed compared to kits

shipped in 2018, it is important to note that distribution numbers may not accurately reflect

naloxone kits in public circulation. Uneven response rates across sites, delays in returning dis-

tribution forms, and delays in entering data means that the true count of naloxone kits distrib-

uted to the public likely exceeds the reported kits distributed. The authors note that the

observed drop in reported kit distribution in 2018 is likely due to a lower return rate, and does

not represent a true decrease in naloxone kits distributed to the public. Relatedly, the higher

proportion of pharmacy naloxone kit distribution in the Vancouver Coastal Region in the

2018 analytic sample is likely due to low reporting in high volume, low-capacity community
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sites in the Vancouver region compared to other regions. Operationally, the program has con-

firmed with high volume sites, which have low reported distribution forms, that kits ordered

are being distributed and not held in inventory or being thrown away due to naloxone expiry.

The large majority of sites reorder kits as needed on a weekly or monthly basis. Thus, we

believe that true distribution is likely much higher than the number of distribution records

returned to the BCCDC.

As previously mentioned, careful interpretation of this data is required; the program is low

barrier and to ensure anonymity identifiers are not collected from naloxone kit recipients.

Therefore, we cannot identify how many unique individuals are accessing or using naloxone

kits, or how many kits are distributed and used per individual in BC. Self-reported data is also

susceptible to response bias. Stigma around drug use may discourage high-risk individuals

from providing information or self-identifying as being at risk of experiencing an overdose,

which may in turn bias results.

Conclusion

Between 2012 and 2018, more than 40,000 take-home naloxone kits have been reported used

to reverse an opioid overdose in BC. Community distribution sites are crucial for providing

naloxone to people at high risk of overdose, who may be most likely to respond to overdoses in

their communities. Pharmacy sites appear to reach a cohort of first-time kit recipients, sustain

longer opening and weekend hours, and support access in rural and hard-to-reach areas. Find-

ings from this study highlight the importance of making naloxone available through a variety

of distribution sites that are both widely accessible and responsive to the needs of people who

require naloxone.
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