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Introduction

The current opioid epidemic is the largest drug use
epidemic in the history of the USA for all racial and
ethnic groups [1]. Fatal opioid overdose rates continue
to be exceedingly high, with 2017 experiencing an 11%
increase in opioid-related fatalities compared to 2016
and more than a 670% increase since the height of the
heroin epidemic in 1975 [1, 2]. The rise in fatal opioid
overdose since the 1970s heroin epidemic has differen-
tially affected racial groups. In the 1970s, opioid mor-
tality was higher among Black Americans [3, 4]. In
recent years, the racial profile of opioid-related fatalities
has changed and has been highest among non-Hispanic
Whites, with White individuals accounting for 37,113

(78%) and Black individuals for 5513 (12%) of the 2017
opioid-related deaths [2]. These discrepant racial trends
in fatal overdose can be partially attributed to the surge
in prescription opioids starting in the mid-1990s, which
caused a concentrated rise in mortality among Whites
while opioid-related mortality among Black individuals
remained stable [5]. This divergence is associated with
well noted racial disparities in pain management and
prescription patterns, with Black patients prescribed
opioids at lower rates compared to all other racial/
ethnic groups for almost every type of pain visit [5].

While overdose fatality has been highest among
White Americans, in recent years, the fatal opioid death
rate is increasing more rapidly among Black Americans.
From 2016 to 2017, deaths increased by 11% among
White and 25% among Black individuals [2]. One factor
which may contribute to the recent increase in opioid
fatalities among Black compared to White Americans is
differential engagement with overdose prevention ser-
vices including access to, training in, and use of nalox-
one. This hypothesis is driven by the extensive literature
on racial differences in medical care, with Black Amer-
icans less likely to report access and utilization of a
range of medical procedures and care compared to
White Americans [6, 7].

Engagement with overdose prevention, specifically
naloxone, is especially critical within the current opioid
epidemic, which is characterized by synthetic opioids.
Naloxone is a key medication utilized in the treatment of
opioid overdoses and works by reversing the depression
of the central nervous and respiratory systems caused by
opioids. Synthetic opioids, such as fentanyl, are more
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potent than heroin and may require more than one dose
of naloxone to reverse an overdose [8]. Despite nalox-
one’s important role in the ongoing opioid epidemic,
naloxone access varies widely across states [9]. Even
within jurisdictions, it is likely that access and utilization
vary considerably across geographic areas and may
differ by race.

Informed by prior findings of racial disparities in
medical care access, the goal of the current study is to
examine racial disparities in engagement in overdose
prevention in Baltimore, MD, among a community
sample of people who inject drugs (PWID). PWID
represent a subgroup of people who use opioids and
face an elevated risk of overdose. Baltimore City has
reported the highest urban opioid overdose rates in the
country, reporting 692 overdoses in 2017 [10]. In Bal-
timore City, the majority of residents self-identify as
Black (63%) or White (32%) [11]. As a component of
the Baltimore City overdose prevention efforts, the Bal-
timore City Health Department has responded to the
opioid epidemic using a nationally recognized three-
pronged model. The Baltimore City model includes
increasing access to naloxone and opioid agonist treat-
ment (OAT) as well as introducing campaigns to de-
crease the stigma of drug dependence. Engagement in
overdose prevention may differ due to disparities in the
need for overdose prevention services. Therefore, the
first aim of this study is to assess whether racial dispar-
ities exist in rates of witnessed overdoses, thereby de-
termining whether some racial/ethnic groups face great-
er needs for overdose response preparedness. The sec-
ond aim is to examine racial disparities in engagement in
overdose prevention through an assessment of dispar-
ities in access, training, and use of naloxone.

Methods

Study Design and Population

Study participants were recruited from December 2016
to March 2019 for a randomized clinical trial for an
intervention to enhance Hepatitis C (HCV) and HIV
prevention and care among people who use substances
residing in impoverished neighborhoods in Baltimore,
MD. Recruitment was conducted through street-based
outreach, word-of-mouth, flyers, advertisements in local
newspapers, and community agency referrals. All par-
ticipants completed written informed consent, which

was approved by the Johns Hopkins Bloomberg School
of Public Health Institutional Review Board. Partici-
pants completed face-to-face surveys administered by
trained research assistants. The inclusion criteria for the
baseline screening visit included being 18 years of age
or older and having a history of lifetime injection drug
use. Data for the current analysis was restricted to par-
ticipants who identified as Black or White race and self-
reported injection drug use in the past year (n = 372,
57% of the full sample). Naloxone use was assessed
among a subsample of study participants who had ever
witnessed at least one overdose (n = 345).

Ad hoc analyses were conducted among participants
who reported injecting drugs in the past 6 months (n =
340) to examine disparities in engagement with needle
exchange. These analyses examined racial disparities in
engagement in needle exchange as well as the effect of
engagement in needle exchange on naloxone access,
training, and use. The analysis of naloxone use was
restricted to participants who reported injecting in the
past 6 months and witnessing at least one overdose in
their lifetime (n = 316).

Measures

Witnessed Overdose and Engagement in Overdose
Prevention

Witnessed overdose was assessed with the question, “in
your lifetime how many overdoses have you
witnessed?” Three additional questions assessed life-
time engagement in overdose prevention, which includ-
ed access to, training in, and use of naloxone. Partici-
pants were asked to identify if they had ever been (1)
prescribed or received a kit containing naloxone, (2)
trained to use naloxone, and (3) used naloxone to re-
verse an opiate overdose (Fig. 1). If participants had not
heard of naloxone (n = 16), they were coded as not
having accessed, been trained in, or used naloxone.

Drug Use Characteristics and Demographics

Injection drug use recency compared those who had
injected 6 to 12 months ago with those who had injected
4 to 6 months ago or within the past 3 months. Current
use of opioid agonist treatment (OAT) included reported
use of buprenorphine/naloxone, buprenorphine, metha-
done, and naltrexone at the time of the study visit.
Lifetime number of personal and witnessed overdoses
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was measured as a continuous variable. Participants
who injected drugs within the past 6 months were asked
about engagement with needle exchange. Engagement
in needle exchange was assessed by participants
responding that they had gone to the needle exchange
in the past 6 months to get needles for injecting drugs.

Race/ethnicity was self-reported and measured as
“White” versus “Black or African-American.” Age
was analyzed as a continuous measure. Gender was
self-reported as male or female. Education was dichot-
omized as having completed high school or above com-
pared to grade 11 or less. Participants who experienced
homelessness in the past 6 months were compared to
those who had not.

Analyses

We first assessed the difference between demographics,
drug use characteristics, and engagement in overdose
prevention by race using t-test and chi-squared analysis.
Next, we conducted bivariate logistic regression analy-
ses of variables, including race, which may be associat-
ed with witnessed overdose and overdose prevention.
We then built multivariable models; the first model
examined the association between race and number of

witnessed overdoses using multivariable negative bino-
mial modeling due to the right-skewed distribution of
the outcome. The second set of models used multivari-
able logistic regression models to assess the relationship
between race and naloxone access, training, and use. All
multivariable models included demographic factors and
other variables that may help account for racial differ-
ences. Among people who injected drugs in the past
6 months, ad hoc multivariate models also included
engagement with needle exchange. Data were analyzed
with STATA version 14 with a p-value < 0.05 consid-
ered statistically significant [12].

Results

The study sample was predominately male (67%), un-
employed (92%), and had a high school education or
above (66%; see Table 1). The sample was comprised of
55% Black and 45% White participants. The mean age
was 44 years. Most of the sample reported injecting
drugs in the past three months (85%) and were currently
using OAT (63%). Participants had, on average,
witnessed 9 overdoses in their lifetime and personally
overdosed 3 times. Of the 16 participants who had not

Fig. 1 Naloxone access, training, and use among people who inject drugs
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heard of naloxone, the majority (94%, n = 15) were
Black. Approximately three-quarters of participants
had access to naloxone (72%), and more than half
(65%) had been trained on how to use naloxone. Among
participants who witnessed an overdose, about half
(47%) reported having used naloxone on an individual
who was experiencing an overdose. Race was not sig-
nificantly associated with current enrollment in OAT or
engagement with needle exchange services. In bivariate
analysis, White participants were significantly younger
(< 0.001), completed more education (< 0.001), more
likely to be homeless (< 0.001), and had personally
experienced more overdoses (< 0.001) compared to
Black participants.

No racial differences were found in the incidence rate
of witnessed overdose in the bivariate and multivariate
analyses (see Table 2). In the adjusted model, the inci-
dence rate of witnessed overdose was higher among
older study participants adjusted incidence rate ratio
(aIRR) 1.02; 95% CI 1.01–1.03), participants reporting
recent injection drug use (aIRR 2.25; 95% CI 1.49–3.40
for past 3 months compared to past 6 to 12 months), and
participants who had experienced more personal over-
doses (aIRR 1.11; 95% CI 1.07–1.14).

Race was associated with all measures of overdose
prevention in both the bivariate analyses and multivariate

models. White participants had significantly higher odds
of naloxone access (aOR 2.36; 95% CI 1.29–4.30), nal-
oxone training (aOR 1.93; 95% CI 1.11–3.37), and nal-
oxone use (aOR 2.02; 95% CI 1.17–3.50) compared to
Black participants. Current enrollment in OAT increased
odds of naloxone access (aOR 3.45; 95% CI 2.08–5.74),
naloxone training (aOR 3.11; 95% CI 1.93–5.02), and
naloxone use (aOR 1.81; 95% CI 1.10–2.98).

The ad hoc models of participants who reported
injecting drugs within the past 6 months additionally
adjusted for engagement with needle exchange services
(results not shown). Engagement with needle exchange
increased the odds of naloxone access (aOR 2.23; 95%
CI 1.30–3.83; n = 340), training (aOR 2.53; 95% CI
1.52–4.21; n = 340), and use (aOR 2.36; 95% CI 1.43–
3.91; n = 316).

Discussion

This study examined racial differences in engagement in
overdose prevention in a sample of PWID, a high-risk
population. In this study population, the vast majority of
study participants reported witnessing at least one over-
dose and, on average, participants had witnessed multi-
ple overdoses in their lifetime. The experience of

Table 1 T-test and chi-square models of demographics, drug use characteristics, and engagement in overdose prevention among people
who inject drugs by race

Characteristic Number (%) p-value

Total (N = 372) Black (N = 203) White (N = 169)

Sex, Male 249 (67) 132 (65) 117 (69) 0.391

Age, mean (SD) 44 (11) 49 (10) 38 (9) < 0.001

Education, graduated high school 245 (66) 116 (57) 129 (76) < 0.001

Homelessness in the past 6 months 214 (58) 95 (47) 119 (70) < 0.001

Injection drug recency

6 to 12 months ago 32 (9) 19 (9) 13 (8) 0.499
4 to 6 months ago 25 (7) 16 (8) 9 (5)

In past 3 months 315 (85) 168 (83) 147 (87)

Opioid agonist treatment 234 (63) 120 (59) 114 (67) 0.097

Engagement in needle exchange (n = 340) 169 (50) 94 (51) 75 (48) 0.580

Number of witnessed overdoses, mean (SD) 9 (16) 9 (19) 8 (13) 0.707

Number of personal overdoses, mean (SD) 3 (4) 2 (3) 4 (5) < 0.001

Naloxone access 268 (72) 130 (64) 138 (82) < 0.001

Trained to use naloxone 243 (65) 117 (58) 126 (75) 0.001

Used naloxone (n = 345) 162 (47) 67 (36) 95 (60) < 0.001
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witnessing an overdose did not differ by race in this
study, indicating that White and Black participants had
an equal need for naloxone access, training, and use.
This finding is aligned with Bohnert, Tracy, and Galea
(2012) who found no differences in witnessed overdose
by race among PWID in a New York City community-
based sample [13].

The likelihood of witnessing an overdose did not
significantly differ by race indicating an equal need for
overdose response preparedness. Yet, this study’s find-
ings identified significant racial inequalities in engage-
ment in overdose prevention with Black participants
reporting less engagement. Baltimore City has ongoing
public health intervention efforts to ensure widespread
distribution of naloxone throughout the City, yet there is
a disparity in engagement in naloxone training, access,
and use identified in this study, which warrants further
investigation and action by public health practitioners.
While this study did not find differential engagement in
OAT or the needle exchange by race, access to other
sources of naloxone in the city may help explain the
racial disparities in naloxone access, training, and use.
Other primary sources of naloxone training in Baltimore
are clinics and pharmacies [14]. Racial disparities in
engagement with these services may be explained by a
number of factors.

Stigma is a potential driver of racial disparities in
engagement with overdose prevention services [15]. A
recent study in Australia found that PWID who felt
stigmatized because of their drug use were less likely
to access preventive services [16]. A qualitative study
from the USA suggests heightened substance use stigma
and discrimination among Black individuals who use
substances [17]. The study found that the double stigma
of racial prejudice and substance use negatively affected
the use of substance use treatment services [17]. Double
stigma among Black PWID may also differentially im-
pact engagement in overdose prevention services.

Medical mistrust may be another potential explana-
tion of these findings. Previous research on racial dif-
ferences in medical care has documented historical mal-
treatment and a lack of trust in and comfort with health
care services among Black populations [6, 18]. While
mistrust of the medical system is experienced by some
Black Americans, research indicates that this attitude
can be modified [6]. Medical mistrust may also influ-
ence engagement with overdose prevention services. An
ethnographic study byMerrill and colleagues found that
medical mistrust may be a particularly important issue

for people who use opioids and their providers, as they
may display mutual mistrust in each other [19]. Re-
search on cultural competence training suggests that
providers can improve their self-awareness and the qual-
ity of their relationships with patients [18]. A step to-
wards addressing racial disparities in overdose preven-
tion may be to ensure cultural appropriateness of over-
dose prevention services through engaging diverse pro-
viders and promoting cultural competence training.

Public health practitioners should be vigilant that
services are equally accessible to diverse populations.
Other strategies to increase naloxone training and use
among Black PWID or other groups with lower rates of
uptake include social network interventions, which have
been identified as a strategy to diffuse behavior change
to hard-to-reach populations [20]. A potential avenue to
engage Black PWID is through peer educators distrib-
uting naloxone and providing training on how to use it.

While stigma and medical distrust have been iden-
tified as sources of racial disparities in general health
care utilization research, engagement in overdose pre-
vention services may be uniquely affected by policing
practices. Police harassment and arrests of PWID is a
long-standing issue in Baltimore, as in many cities
[21]. Current policies in Baltimore, such as the Good
Samaritan Law, protect PWID who attempt to help an
overdose victim from prosecution if found engaging
in some illegal activities on the scene of an overdose
[22]. Yet, a large body of research illuminates that
harassment and arrests by law enforcement are dis-
proportionately focused on PWID and Black Ameri-
cans [23–26]. This may, in turn, negatively impact
interest in engaging in harm reduction both for self
and others if there is a perception of an increased risk
of criminalization. Future research should examine
how fear of police practices may dissuade PWID
from engaging in fatal overdose prevention services.
Public health practitioners should also work to nor-
malize use of overdose prevention services for both
people who use and do not use opioids. By marketing
these services for a larger audience, engagement in
overdose prevention services does not need to identify
a client as a person who uses drugs. For example,
Black churches have been utilized as partners in
health promotion for related topics, including HIV/
AIDS prevention and drug use [27, 28]. Church
partnerships can mitigate issues such as drug use
stigma and police harassment by offering education
and naloxone kits to all congregants, not just PWID.
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This study is not without limitations. The study par-
ticipants were recruited by street outreach and were not a
random sample. They were primarily White or Black
race, and the small number of participants from other
races and ethnicities limited our ability to analyze differ-
ences among other racial groups. Additionally, all infor-
mation was self-reported and may be subject to recall and
social desirability biases. We were also wary of over
adjusting for factors that may be linked to race due to
long-standing patterns of racial inequality, segregation,
and racism, which could obscure the relationship between
race and health outcomes. For example, employment was
not included in the model, which in prior studies has been
found to be associated with access to health care. In this
sample, unemployment was high (92%) and did not differ
by race. Including employment status in the models did
not qualitatively change study findings. As there were
racial differences in factors such as age and homelessness
in this sample, we felt it prudent to keep these variables,
demographic factors, and other factors that may be linked
to race in the model. Although race was slightly attenu-
ated in the multivariate models, it remained strongly
associated with naloxone access, training, and use.

The racial differences in naloxone access, training,
and use evident in these findings suggest that research in
other communities should investigate how social and
structural factors may undermine engagement with
overdose prevention and create racial inequalities. This
research can inform a public health response dedicated
to ensuring equitable access to and adoption of life-
saving overdose prevention strategies.
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