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A B S T R A C T

Background: Expanding naloxone training stands to reduce opioid-related overdose deaths. The current study
assessed the prevalence of overdose response training and use of naloxone among people who inject drugs
(PWID).
Methods: Data were from a survey of PWID in San Francisco in 2018, recruited by respondent-driven sampling
(RDS). Eligibility criteria were age over 18 years, injected non-prescribed drugs in the last year, San Francisco
residence, and referral by another participant. Interviews collected demographic characteristics and injection-
related behavior.
Results: The sample (N=458) was majority male (67.5%) and over 45.5 years. Over three-fourths (76.0%) in-
jected primarily opioids. Overall, 62.9% received overdose response training and 68.8% owned a naloxone kit. A
majority (77.9%) had witnessed an overdose in the past year, of whom 55.8% used naloxone the last time they
witnessed an overdose. Receiving overdose response training was significantly lower among persons of non-
white race/ethnicity compared to whites (adjusted odds ratio [AOR] 0.43, 95% CI 0.27, 0.69) and higher among
those who owned naloxone (AOR 6.29, 95% confidence interval [CI] 3.95, 10.02) and used syringe exchange
programs (AOR 3.51, 95% CI 1.41, 8.79).
Conclusion: While the majority of PWID have had overdose response training, gaps and disparities persist in
promotion of naloxone use.

Introduction

Opioid overdose continues to be the leading cause of drug-related
death worldwide, accounting for two-thirds of deaths attributed to
drug-use disorder. The World Health Organization estimated that in
2016, 27 million people suffered from opioid use disorders and more
than 100,000 people died from opioid overdose worldwide.1 Although
heroin-related overdose deaths continue to rise, there has been an
alarming increase in overdose deaths from synthetic derivatives of
opioid, such as fentanyl, an analgesic that is 50 to 100 times more
potent than morphine.2 To combat the crisis, many countries have en-
acted legislation to permit prescription-free methods of providing
overdose reversal medication and has prioritized improving access to
drug treatment and recovery services.

An overdose occurs when a person has excessive stimulation in the
opiate pathway, leading to respiratory failure. This process can be

interrupted by the introduction of naloxone, an opioid receptor an-
tagonist that prevents and reverses an opiate-induced overdose.3 Health
authorities consider naloxone access a top priority for responding to the
opioid crisis. Opioid overdose education and community naloxone
distribution programs have been implemented in many countries in-
cluding the United States, Britain, and Germany, providing training to
improve knowledge and overdose response actions among substance
users at risk of an opioid overdose.4 Data suggest decreases in opioid
overdose death rates in communities that have implemented overdose
education and naloxone distribution programs.5

One of the largest single city naloxone distribution programs in the
world is The DOPE Project, located in San Francisco, California. The
DOPE Project manages the distribution of naloxone to people in San
Francisco by collaborating with programs that provide services directly
to people who use drugs, including all San Francisco syringe access
programs, jail health services, and other community-based health
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programs. Individuals can be trained to administer naloxone and obtain
naloxone kits from training sites spread around the city. Over 13,000
people in San Francisco have received overdose reversal training, and
an average of 1,500 overdose reversals are reported each year.6 How-
ever, despite efforts to increase naloxone access and overdose training,
the opioid overdose death rate in San Francisco has reached 2.23 times
the national average, 2.57 times the local rate of vehicular death, and
1.94 times the citywide homicide rate.7 The rate of fentanyl-involved
overdose deaths has increased since 2013, in parallel with increases in
fentanyl-laced drugs.8

Among PWID, the chance of witnessing overdose is high. The pro-
vision of naloxone and overdose prevention counseling to peers there-
fore stands to greatly reduce overdose fatalities. The purpose of the
current study was to identify gaps and disparities of overdose preven-
tion training among different populations of PWID in our city.

Methods

Data originate from the US Center for Disease Control and
Prevention's National HIV Behavioral Surveillance (NHBS).9 NHBS
consists of a series of cross-sectional surveys that rotate every three
years through populations at high risk of HIV acquisition, including

men who have sex with men, low-income heterosexuals, and PWID.
NHBS data characterize trends in HIV prevalence and risk-related be-
haviors over time, and to assess the reach of HIV prevention programs.
The PWID cycle of NHBS uses respondent-driven sampling (RDS), a
long-chain peer referral recruitment mechanism that approximates re-
presentative samples of hard-to-reach populations.10 Recruitment be-
gins with the selection of initial participants known as “seeds” who are
chosen to reflect the PWID population's diversity across different social
networks (e.g., by age, race, drug of choice, language, neighborhood,
and use of harm reduction services). Initial seeds are referred by service
providers, with additional seeds referrals from PWID with specific re-
quests for persons to fill the above network characteristics. A total of 9
seeds were chosen to initiated recruitment for the present survey. After
completing study procedures, seeds are instructed to distribute referral
coupons to recruit up to five eligible PWID from their social circles.
These recruits in turn recruit other eligible PWID to the study until the
sample size is achieved. Coupon recipients presenting to the study site
are screened for eligibility, provide informed consent, and participate in
a structured interview. To be eligible, participants must have a referral
from another participant, be 18 years or older, reside in San Francisco,
and report injecting illicit drugs in the past 12 months. Monetary in-
centives were $25 for completion of the interview, $25 for HIV testing,

Table 1
Characteristics of people who inject drugs surveyed in San Francisco and history of overdose response training, 2018 (n=458)

Characteristics Trained in overdose
response N (%)

Not trained N
(%)

Bivariate p-value Adjusted odds ratio* (95% CI) Adjusted p-value

Overall 288 (62.9) 170 (37.1) – – –
Sex:

Male
Female
Transgender

184 (60.1)
93 (67.9)
7 (70.0)

122 (39.9)
44 (32.1)
3 (30.0)

0.119
0.63 (0.39, 1.02)
Ref: Female, transgender

0.059

Race/ethnicity (multiple responses):
Native American/Alaskan Native
Asian/Pacific Islander
Black/African American
Latinx
White

52 (71.2)
16 (48.5)
60 (50.0)
42 (60.9)
214 (69.3)

21 (28.8)
17 (51.5)
60 (50.0)
27 (39.1)
95 (30.7)

0.089
0.076
0.001
0.707
<0.001

Combined non-white vs.
white categories:
0.43 (0.27, 0.69)
Ref

<0.001

Age in years (mean) 44.4 47.2 <0.001 – –
Highest education level:

Less than high school
High school diploma or GED
More than high school

14 (73.7)
170 (64.6)
104 (59.1)

5 (26.3)
93 (35.4)
72 (40.9)

0.216
– –

Homeless in the last 12 months:
Yes
No

257 (64.4)
31 (52.5)

142 (35.6)
28 (47.5)

0.078
– –

Ever experienced overdose:
Yes
No

159 (68.2)
129 (57.3)

74 (31.8)
96 (42.7)

0.016
– –

Witnessed overdose in last 12 months:
Yes
No

234 (65.9)
52 (51.5)

121 (34.1)
49 (48.5)

0.008
– –

Used naloxone last time witnessed overdose (only asked if
witnessed overdose):
Yes
No

157 (79.3)
76 (48.7)

41 (20.7)
80 (51.3)

<0.001 – –

Currently own naloxone:
Yes
No

244 (77.5)
44 (30.8)

71 (22.5)
99 (69.2)

<0.001
6.29 (3.95, 10.02)
Ref

<0.001

Drug most frequently inject, last 12 months:
Any opioid
Methamphetamine

187 (67.5)
46 (42.2)

90 (32.5)
63 (57.8)

0.011
<0.001

– –

Received syringes and needles from an exchange program,
last 12 months:
Yes
No

279 (66.6)
8 (25.0)

140 (33.4)
24 (75.0)

<0.001
3.51 (1.41, 8.79)
Ref

0.007

Frequency of drug injection:
More than once a day
Once a day
More than once a week
Once a week or less

206 (67.5)
31 (57.4)
29 (54.7)
22 (47.8)

99 (32.5)
23 (42.6)
24 (45.3)
24 (52.2)

0.023
– –

*Adjusted for other variables in the model. Subgroups may not add up to totals due to missing data.

K. Kim, et al. International Journal of Drug Policy xxx (xxxx) xxxx

2



$25 for hepatitis C testing, and $10 for each successfully recruited peer.
Trained staff conducted face-to-face interviews recording responses

on a tablet that directly entered the data. Structured interviews in-
cluded demographic characteristics and injection-related risk and pre-
ventive behaviors. The present analysis focusses on receiving overdose
training among different populations of PWID. The outcome variable
was asked as: “Have you ever taken part in a training about how to help
someone survive an overdose from heroin, fentanyl, or opioid pain
killers? The measure of use of naloxone was “People react in different
ways when they see someone overdose. Which of the following describe
what you did the last time you saw someone overdose on heroin, fen-
tanyl, or painkillers? You may choose more than one option.” A re-
sponse card offered several options including use of naloxone. Bivariate
differences were assessed using the chi-square or t-test. Multivariate
logistic regression analysis was used to identify independent associa-
tions with receiving training including variables with p<0.2 as candi-
date predictors and retaining those with p<0.1 in the final model.

Results

The sample (n=458) was majority male (67.5%), had a high school
education or less (61.6%), and white (57.4%). The mean age was 45.5
years. Over four-fifths (87.1%) had experienced homelessness in the
last 12 months, including living on the street, in a shelter, in a single-
room occupancy hotel, or in a car.

Overall, 62.9% reported that they had received training in overdose
response and 68.8% currently owned a naloxone kit. Overdose response
training did not differ significantly by sex, education level, or housing
status (Table 1). Receipt of training varied by race/ethnicity, with
white (69.3%) and Native American (71.2%) PWID more likely to have
received training compared to Black/African American (50.0%), Asian/
Pacific Islander (48.5%), and Latinx (60.9%) participants. PWID who
were trained were younger than those who had not received training
(mean 44.4 vs. 47.2 years, respectively, p<0.001).

In bivariate comparisons of injection-related variables, PWID who
had experienced an overdose themselves (reported by 50.8% of re-
spondents) were more likely to report overdose response training than
those who had not experienced an overdose (68.2% vs. 57.3%,
p=0.016). Those who had witnessed overdose in the last 12 months
(reported by 77.9% of respondents) were also more likely to report
receiving overdose response training compared to those who had not
witnessed an overdose (65.9% vs. 51.5%, p=0.009). Among those
witnessing an overdose in the lasts 12 months, 55.8% said they had
administered naloxone the last time they witnessed an overdose. We
found no differences in witnessing overdose by race/ethnicity; how-
ever, whites were more likely than non-whites to report a history of
overdosing themselves (57.6% vs. 35.5%, respectively, p<0.001).
While those using naloxone were significantly more likely to have been
trained to use it (79.3% vs. 48.7%, p<0.001), over one in five (20.7%)
who had administered naloxone had not received training. Significantly
more persons who currently owned naloxone had been trained on how
to use it compared to those who did not (77.5% vs. 30.8%, p<0.001);
however, 22.5% of those owning naloxone reported they had not re-
ceived training on how to use it. Overdose response training was sig-
nificantly higher among persons who used opioids as their most fre-
quently injected drug and among those who had received clean syringes
and needles from an exchange program in the last year. An increasing
likelihood of receiving overdose response training was found with in-
creasing frequency of injection.

In multivariate analysis, independent associations with receiving
overdose response training were owning naloxone (adjusted odds ratio
[AOR] 6.29, 95% confidence interval [CI] 3.95, 10.02) and receiving
clean syringes and needles from an exchange program (AOR 3.51, 95%
CI 1.41, 8.79). Persons of non-white race/ethnicities were significantly
less likely to receive training than whites (AOR 0.43, 95% CI 0.27,
0.69). A borderline association (p=0.059) was noted for men being less

likely to receive training compared to women or transgender persons
(AOR 0.63, 95% CI 0.39, 1.02).

Discussion

Although overdose education and naloxone distribution programs
are successful in providing overdose response training and materials to
many PWID in San Francisco, drug overdose remains a leading cause of
unintentional death citywide. Moreover, programs are leaving some
groups behind. For example, we observed significantly fewer non-white
persons had received overdose training compared to whites. We also
noted that among those who were currently carrying naloxone, one in
five had not received training on its use. Other studies have found that
implementation of programs to increase access to naloxone and en-
courage individuals to call for assistance in overdose situations were
significantly associated with reduced opioid-overdose mortality. For
example, a study in 2016 found that Scotland's National Naloxone
Programme was associated with a 36% reduction in the proportion of
opioid-related deaths that occurred four weeks following released from
prison (a period of high overdose risk).11 In a follow-up study in 2019,
the program distributed 8,000 naloxone kits (20 times Scotland's mean
number of overdose-related deaths) by 2016, and deaths four weeks
after prison release had been reduced by 50% since 2011.12 The ef-
fectiveness of naloxone programs was further supported by a systematic
review using Bradford Hill criteria, examining causation between na-
loxone programs and reduced opioid overdose mortality among pro-
gram participants, with overdose reversals by means of naloxone pro-
grams documented in four different countries (United States, Canada,
Germany, and the United Kingdom).13 In addition to observational
studies, economic modeling found that opioid education and naloxone
distribution programs are cost effective when using a standardized
measure of quality-adjusted life-years (QALYs). Markov modeling stu-
dies in the United States, United Kingdom, and Russia estimated in-
cremental cost effectiveness at $438, £899, and $94/QALY, respec-
tively.13,14 Distribution of naloxone would decrease overdose deaths by
6.0% in the US, 6.6% in the UK, and 7.6% in Russia. Our findings
suggest that closing the gaps through outreach to target populations,
particularly non-white communities, and continuing to saturate na-
loxone supply and education on how to use it may help to further re-
duce overdose mortality in San Francisco.

Our study found other gaps in naloxone promotion and use. The
strongest association with being trained in overdose response was ac-
cessing a syringe exchange program; further closing the training gap
will have to reach beyond persons accessing such programs. More PWID
who experienced an overdose or witnessed an overdose were trained in
overdose prevention, suggesting personal experiences motivate seeking
or accepting overdose training and lead to understanding the im-
portance of having the medication ready at all times. PWID who did not
use naloxone although they were trained on overdose response may be
related to reluctance to carry or use naloxone to avoid conflicts from the
police. Canada enacted the Good Samaritan Drug Overdose Act in 2017
to provide legal protection for individuals who seek help from an
overdose; however, there is anecdotal evidence of individuals being
stopped or arrested for carrying naloxone kits.15 Guidance and educa-
tion are needed to inform PWID, police, and the public about policies
that legalize the possession of naloxone and limit arrest and prosecution
for carrying naloxone with other injection paraphernalia.

We recognize limitations of our study. Foremost is its representa-
tiveness. While RDS is held to approximate representative samples of
hidden populations, the required assumptions are difficult to meet or
prove (e.g., that participants recruit randomly from their networks, that
they accurately report their network size, that they are interconnected
to other social networks). We recognize that some groups may be
under-represented. Nonetheless, RDS can diversify a sample aware from
only included PWID who use harm reduction or other services. Other
limitations affecting our data and interpretations are common to cross-
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sectional surveys, including causal inference, timing of outcomes and
exposures, and under-reporting of stigmatized behaviors.

Conclusion

While naloxone access, use, and training reach a majority of PWID
in San Francisco as of 2018, significant disparities persist. Outreach to
overlooked populations and areas, ongoing overdose prevention
training, and increased avenues for naloxone distribution are needed to
further reduce overdose deaths.
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