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Abstract

Background: Fatal overdoses involving cocaine (powdered or crack) and fentanyl have increased
nationally and in Massachusetts. It is unclear how overdose risk and preparedness to respond to an
overdose differs by patterns of cocaine and opioid use.

Methods: From 2017 to 2019, we conducted a nine-community mixed-methods study of
Massachusetts residents who use drugs. Using survey data from 465 participants with past-month
cocaine and/or opioid use, we examined global differences (p < 0.05) in overdose risk and
response preparedness by patterns of cocaine and opioid use. Qualitative interviews (7= 172)
contextualized survey findings.
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Results: The majority of the sample (66%) used cocaine and opioids in the past month; 18.9%
used opioids alone; 9.2% used cocaine and had no opioid use history; and 6.2% used cocaine and
had an opioid use history. Relative to those with a current/past history of opioid use, significantly
fewer of those with no opioid use history were aware of fentanyl in the drug supply, carried
naloxone, and had received naloxone training. Qualitative interviews documented how people who
use cocaine and have no history of opioid use are largely unprepared to recognize and respond to
an overdose.

Conclusions: Public health efforts are needed to increase fentanyl awareness and overdose
prevention preparedness among people primarily using cocaine.
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Introduction

Recent mortality data in Massachusetts (MA) and other overdose hotspots show an increase
in fatal overdoses involving synthetic opioids and cocaine (powdered or crack).1 These
overdose deaths are largely driven by fentanyl, which has proliferated the drug market,1:6-
and is highly lethal in small doses.10 Indeed, starting in 2014 through 2017, fatal overdose
data from MA shows that the percentage of death involving heroin, prescription opioids,
and benzodiazepines has decreased, whereas the percentage of deaths involving cocaine
and fentanyl have steadily increased (2014: fentanyl: 42%; heroin: ~64%; prescription
opioids: ~27%; cocaine: ~32%; benzodiazepines: ~65%; 2017: fentanyl: 81%; heroin:
39%; prescription opioids: 15%:; cocaine: 42%:; benzodiazepines: 57%).* While medical
and non-medical use of benzodiazepines is common among individuals with opioid use
disorder,11:12 the increase in postmortem toxicology reports involving both fentanyl and
cocaine in particular raise questions about how fentanyl and cocaine are being used and
whether people who use drugs are aware of fentanyl in the drug supply.13-15

While valuable, postmortem toxicology data do not provide information on how deceased
individuals use drugs and whether their consumption of one or more drugs was intentional.13
Research on the intentional, concurrent use of cocaine and heroin® finds that many
individuals combine cocaine and heroin simultaneously or sequentially.16-18 Indeed, people
who use “speedballs” combine cocaine and opioids in a single injection.1® Some individuals
may also use cocaine and opioids at different times of the day.16:17 Other people, however,
exclusively use opioids or exclusively use cocaine.16:20 While these documented patterns

of heroin and cocaine use are informative, they do not speak to how individuals consume
fentany! (i.e. through purposeful use vs. unintentional consumption). Given the impossibility
of surveying and interviewing deceased individuals about their intended or unintentional use
of fentanyl and cocaine prior to overdosing, it is important to conduct research with people
with variable patterns of cocaine and/or opioid use to understand the mechanisms through
which fentanyl is consumed and may increase the risk for fatal and nonfatal overdose.

While co-use of substances may be intentional, the cooccurrence of cocaine and fentanyl
in the drug supply is increasing and may result in unintentional use.?1-28 Indeed, drug
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seizure data and surveillance research find that cocaine is being intentionally cut with
and/or accidentally adulterated with fentanyl resulting in the unintentional consumption

of fentanyl.”-%27 Studies have documented that communities of people who primarily use
heroin are highly aware of fentanyl contamination in the heroin supply and have community
standards and practices in place to prevent fatal overdoses.2® Limited evidence, on the other
hand, suggests that people who do not use opioids or who use opioids other than heroin,
such as prescription pain pills, are less informed about overdose risks;3% no research to

our knowledge has documented awareness of fentanyl contamination and perceived risk of
opioid overdose as a result of contamination.

Also understudied is the extent to which individuals who primarily use cocaine are prepared
to respond to an opioid overdose, which is an important line of inquiry in light of
increasing contamination of fentanyl in the cocaine supply. To that end, the prevention

of fatal opioid-related overdoses requires that those witnessing an overdose know how to
recognize and respond to an overdose event. Moreover, once a bystander recognizes that

a person is overdosing, they must act quickly to prevent it from turning fatal.3! The best
available tool to prevent a fatal overdose is to administer the opioid-overdose reversal drug
naloxone (brand name Narcan). While the widespread availability of naloxone can reduce
fatal overdoses, naloxone is only effective if people are aware of it, have it on them or can
quickly acquire it, and know how to administer it within a time window where it can be
effective.32:33 Compared to people who exclusively use cocaine, individuals with a history
of opioid use may be better able to recognize an opioid-involved overdose as they are

likely to have witnessed or personally experienced an overdose.34:35 Research also finds
high levels of naloxone awareness and moderate levels of training among people who use
opioids,36:37 but access to naloxone can vary widely according to geographic location, legal
restrictions, and implementation model.37-3% However, no research, to our knowledge has
explored naloxone awareness, use, and accessibility among people who use cocaine and
have no history of opioid use.

Given the gaps in the extant literature, the current study sought to use quantitative and
qualitative methods to examine overdose risk and preparedness to respond to an overdose
among people who use cocaine and have no history of opioid use relative to those with an
opioid use history. Findings from this study can inform overdose prevention efforts to reduce
the incidence of overdose among people who use cocaine and other drugs.

Between August 2017 and November 2019, we conducted a mixed-methods rapid
assessment of consumer knowledge with 469 people who use drugs in Massachusetts.
Individuals were eligible for the study if they were 18 years of age or older; a resident of
Massachusetts; and reported using an illicit drug in the past 30 days. Individuals who used
marijuana or alcohol alone were not eligible as both are legal in the state of Massachusetts.
Individuals who did not report cocaine or opioid use in the past 30 days were excluded from
this analysis.

Subst Abus. Author manuscript; available in PMC 2022 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hughto et al.

Recruitment

Page 4

We examined fatal overdose death trends from 2015 through 2017 using the Massachusetts
State Unintentional Drug Overdose Reporting System (SUDORS).40 We then selected 9
communities comprised of the 15 cities with the highest rates of overdose deaths in 2016:
Lowell; Lawrence; Quincy; Upper- and Mid-Cape Cod (Barnstable, Mashpee, Yarmouth,
Falmouth); Springfield; Chicopee; Worcester; the North Shore (Lynn, Salem, Beverly,
Peabody); and New Bedford. In preparation for recruitment, we conducted environmental
scans comprised of a review of publicly-available public health and surveillance data,
community walk-throughs, and meetings with community partners to identify locations for
participant recruitment. Recruitment strategies varied by study location though all strategies
employed targeted sampling to recruit participants from areas of high drug use, arrest, and
overdose. In Lowell, Lawrence, Quincy, Cape Cod, Springfield, Chicopee, Worcester, and
the North Shore, we used purposive sampling methods.*142 Based on concerns about rising
stimulant and opioid-involved overdose rates, we oversampled people who use cocaine
across all study locations. In New Bedford, we piloted the use of respondent driven sampling
(RDS) to augment recruitment#3 and assess the feasibility of this method to recruit people
who use drugs. For both approaches, we partnered with local organizations (e.g. syringe
services programs (SSPs), homeless shelters, community health centers) to facilitate the
recruitment of potential participants.

For purposive sampling, we relied on the direct referral of participants from community
partners. We also posted flyers online and handed out and posted flyers at community
organizations, in public spaces, and in neighborhoods where people who use drugs spend
time (as determined via community consultations, overdose death reports, and police arrest
data). Snowball sampling strategies were also utilized. Participants received $5 for up to
three people whom they referred and who were eligible and enrolled in the study.

For RDS recruitment in New Bedford, we identified “seed” participants who we believed
had large social networks or belonged to key subpopulations of people who use drugs in
New Bedford (e.g. transactional sex workers, fishermen/anglers, people who use cocaine).
We surveyed seed participants and then gave them three time-limited referral coupons for
eligible “sprout” participants. Eligible sprouts who returned their referral coupon were
subsequently enrolled and completed data collection. Sprout participants then received
three coupons to refer new sprouts. Participants who successfully recruited others were
compensated with a $5 gift card per eligible recruit (up to three per person).

Data collection

Individuals identified by either purposive sampling or RDS were screened for eligibility

by phone or in person. Verbal informed consent was obtained from all participants before
initiating study procedures. All participants completed a onetime, approximately 45-minute,
interviewer-administered survey on an electronic tablet computer or on paper. The survey
assessed participants’ patterns of substance use, history of personally-experienced and
witnessed overdoses, and access to harm reduction tools and services (e.g. naloxone,
naloxone training). Following the survey, approximately a third of participants (7= 172)
completed an in-depth qualitative interview covering the same topics that were assessed in
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the survey. Participants were offered an interview if they demonstrated (via their survey
responses) a willingness to discuss their substance use history and related experiences
and/or they reported unique or extensive drug use patterns, experiences of witnessed or
personal overdose, experiences accessing harm reduction and treatment services, or other
self-reported data that would enable the researchers to better contextualize the risk and
protective factors for overdose beyond the data provided by the survey. The interviews were
audio-recorded and took approximately 45 minutes to complete. The majority of surveys
and interviews were conducted in English; a subset was conducted in Spanish. Participants
received a $20 gift card for each portion of the visit that they completed (i.e. survey and
interview). The study was approved by the Boston Medical Center Institutional Review
Board.

Socio-demographics—Age was assessed categorically and collapsed into a binary
variable of 18 to 40 years of age vs. 41 years of age or more. Gender categories included
male, female, or another gender. Race and Hispanic ethnicity were assessed independently
and combined to create the following racial/ethnic categories: White, non-Hispanic; Black,
non-Hispanic; Native American, non-Hispanic; Hispanic; more than one race/ethnicity; and
another race/ethnicity. Educational attainment was assessed and categorized as some high
school or less; high school graduate or GED; and some college or more. Participants were
asked what they do to make money; openended responses were coded as being employed for
wages vs. unemployed. Housing status was assessed by asking participants to indicate where
they were living. Responses were categorized as house or apartment; shelter or rooming
home; halfway house/sober home; on the street; and other.

Substance use—Participants were asked to report the types of substances they had
used in the past 30 days (powdered cocaine, crack cocaine, heroin, fentanyl, opioid

pain medication, methamphetamine, benzodiazepine, marijuana). Participants were also
asked (via the survey and interviews) about their prior intentional use of fentanyl,

heroin, and opioid pain medications (prescribed and not-prescribed) as well as their
lifetime prescribed and non-prescribed use of medications for opioid use disorder (i.e.
buprenorphine, methadone, naltrexone). Participants who reported using fentanyl, heroin,
opioid pain medication, or medications for opioid use disorder were coded as having a
history of lifetime opioid use (yes vs. no).

Participants were then categorized into four groups according to current use of cocaine or
opioids and their lifetime history of opioid use. Participants reporting the use of powdered
cocaine in the past 30 days were stratified according to their lifetime history of opioid use
and coded as 1) cocaine use without a history of opioid use; or 2) cocaine use with a history
of opioid use. Individuals who reported using opioids and no cocaine in the past 30 days
were coded as 3) opioid use only; and those who reported using both opioids and cocaine
were coded as 4) cocaine and opioid use.

Awareness of fentanyl in drug supply—Several variables assessed participants’
awareness of fentanyl in the drug supply. Participants were first asked to indicate if they
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had heard of fentanyl (yes vs. no/don’t know). Participants were also asked to report whether
they had used or suspected that they had used drugs containing fentanyl in the past year

(yes vs. no/don’t know); those reporting yes were asked whether they knew fentanyl was

in their drugs before using them. Participants who reported knowingly using fentanyl were
asked to report their basis for knowing; response options, which were check all that apply,
included: using a fentany! test strip; overdosed quickly; someone else overdosed on the drug;
bought online as fentanyl; dealer said drug was fentanyl or contained fentanyl; feel, color,
taste; or another reason (e.g. testing positive for fentanyl via urine toxicology testing, and
the assumption that fentanyl is “in everything” these days). Participants were also asked to
indicate if they were looking to intentionally buy fentanyl in the past year (yes vs. no); those
that responded “no” were asked what substance they had intended to buy (heroin, powdered
cocaine, crack cocaine, something else).

Knowledge to identify and respond to overdose risk—Several variables were used
as proxies for the likelihood of knowing how to recognize an opioid overdose. Specifically,
participants were asked to indicate whether they had ever personally experienced an
overdose (yes vs. no) or witnessed someone else overdosing (yes vs. no). Participants who
had experienced or witnessed an overdose were asked to indicate whether they knew or
suspected that fentanyl was involved in the last overdose and their reason for suspecting
fentanyl involvement. Participants could check all that apply to the reasons for suspected
fentanyl-involved overdose which included: personally overdosed quickly; someone else
overdosed quickly; feel, color, taste; used a fentanyl test strip; dealer said fentanyl was
involved; or another reason (e.g. person was looking to buy fentanyl; fentanyl showed up in
drug test; word of mouth; assumption that fentanyl was in everything).

Prepared to respond to an overdose—Preparedness to respond to an overdose was
assessed by first asking participants whether they had ever heard about naloxone (yes vs.
no/don’t know). Participants were also asked if they had a personal naloxone kit on them

or at the place where they use drugs (yes vs. no) and whether they had been trained

to use naloxone (yes vs. no). Those reporting receipt of naloxone training were asked

how they learned about/were trained to use naloxone with check all that apply response
options including: community organization; friend or family member; in treatment; doctor,
pharmacist or another provider; syringe services program; jail/prison; self-taught; or another
method. Participants were also asked whether 911 was called at the last overdose that they
had witnessed (yes vs. no/don’t know), whether naloxone was administered (yes vs. no/don’t
know); and if yes whether the participant personally administered naloxone or whether it
was administered by someone else.

Data analysis—The analysis was restricted to individuals who utilized cocaine and/or
opioids resulting in an analytic sample of /= 465. Descriptive statistics (means and
frequencies) were calculated for all study variables. Chi-Square (X2) and Fisher Exact
tests assessed global differences in overdose indicators by pattern of cocaine/opioid use.
Significance was determined at p < 0.05. All quantitative analyses were conducted in SAS
9.4.
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Qualitative interviews were recorded and transcribed verbatim by a professional
transcription service. The transcripts were entered into NVivo, a qualitative data analysis
program, and subsequently analyzed using an inductive and deductive approach. In
preparation for the analysis, an initial codebook was created using the key thematic areas
contained in the interview guide including (e.g. fentanyl in the drug supply, witnessed

an overdose, naloxone use and training). The interview transcripts were then reviewed

and open coded for emerging themes and subthemes. Through a series of team meetings
and ongoing transcript review, emerging themes were integrated into the codebook. Using
NVivo software, two trained research assistants with expertise in qualitative coding coded
the transcripts using a rapid, first cycle coding approach.** A total of 25% of transcripts
were double-coded to ensure consistency in coding application. The coders met weekly
with the first author to review the application of the codes and revise the codebook, code
definitions, and coding application as necessary. After completing the initial qualitative rapid
coding process, the first author applied a second layer of codes pertinent to the present
quantitative analysis (i.e. fentanyl in the drug supply, overdose response preparedness by
substance use history). The coded transcripts were then used to contextualize the findings of
the quantitative analysis. Pseudonyms are used throughout the results to protect participant
confidentiality.

Socio-demographics

Among the 465 participants in the analytic sample, the majority were between the ages

of 18 and 40 (63.6%), male (61.3%), and White, non-Hispanic (59.6%) (Table 1). Nearly
three-quarters of the sample had obtained a high school degree/GED or less (73.7%) and
60.1% of the sample was unemployed. About two-fifths of participants (40.9%) reported
living in a house or apartment; 32.5% of the sample reported living on the street, and 19.8%
reported living in a shelter or rooming house.

Substance use history

The majority of the sample reported using cocaine and opioids in the past 30 days (65.6%)
and 18.9% reported only using opioids and no cocaine. A total of 7.5% of the sample
reported using cocaine in the past 30 days and had a history of opioid use and 8.0% of

the sample reported using cocaine in the past 30 days and did not have a history of opioid
use. Significantly more of the participants who reported concurrent cocaine and opioid use
were in the younger age group (18-40 years of age), relative to participants in other drug
use groups (p = 0.02). Participants who used both cocaine and opioids had the highest
percentage of unstable housing with 37.4% reporting living on the street and 18.7% living in
a shelter (p=0.001).

With regard to other substances, use of both prescribed and unprescribed benzodiazepines
was high among the full sample (27.1%), with those with a past (28.6%) or current history
of opioid use (28.9-29.6%) having the highest observed past 30-day use and those who use
cocaine and have no history of opioid use having the lowest reported use of benzodiazepines
(5.4%; p=0.009). Marijuana was also highly prevalent (40.0%) among the full sample, with
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the highest reported past 30-day use reported by those who use cocaine and have no history
of opioid use (62.2%) and the lowest reported use among those who use opioids and not
cocaine (33.0%; p< 0.02).

Opioid overdose risk and overdose response preparedness

Awareness of fentanyl in the drug supply—The vast majority of the sample (96.8%)
had heard of fentanyl. Significant differences were observed by cocaine and opioid use
history, with the greatest level of fentanyl awareness reported among those who had used
both cocaine and opioids in the past 30 days (98.4%), followed by cocaine with opioid use
history (97.1%), opioids only (96.6%), and cocaine with no opioid use history (83.8%);
p=0.0001. More than three-quarters of the sample (76.1%) reported that they knew or
suspected fentanyl was in their drugs in the past year, with significant differences observed
according to drug use history. Specifically, only 5.4% of those who used cocaine in the past
30 days and did not have an opioid use history indicated that they suspected that fentanyl
was in their drugs, compared to 41.2% of those who used cocaine in the past 30 days and
had an opioid use history; 80.0% of those who only used opioids; and 87.5% of those who
used cocaine and opioids in the past 30 days (p < 0.0001). The most commonly reported
reason for knowing or suspecting that fentanyl was in the drug supply was some aspect of
the feel, color, or taste of drugs (71.7%), followed by being told by a dealer (21.9%), testing
positive for fentanyl in a urinalysis (8.0%), and the perception that fentanyl is in everything
these days (8.0%).

Among the 284 participants who were asked whether they were intentionally looking to buy
fentanyl, more than a quarter (26.6%) indicated that they had intentionally bought fentanyl,
with the highest prevalence reported by individuals who currently use opioids and do not use
cocaine (30.0%) and the lowest reported prevalence among those who use cocaine but have
a history of past opioid use (18.2%; p < 0.01). Among the 172 people who were not looking
to buy fentanyl and were asked about what they had intended to buy, 89% had intended to
buy heroin (95.5% currently use opioids; 90.7% currently use cocaine and opioids; 62.5%
currently use cocaine and have an opioid use history). The remaining participants had
intended to buy cocaine (7.0%) or something else (4.1%).

Our qualitative findings supported the quantitative findings, indicating that individuals
without a history of opioid use tended to be unaware of fentanyl in the drug supply.

While most participants without an opioid use history had heard of fentanyl, they associated
fentanyl with heroin. For example, one participant noted:

No. I didn’t know what [fentanyl] was. I’ve heard of it. But | never think about
it....”Cause I thought it was only something they were doing to that stuff, to the
heroin....I didn’t know...1’ve never heard of it.

— Kiara, uses cocaine, no opioid use history

A subset of participants who were not actively using opioids was aware of the potential
for fentanyl to be in the drug supply and had learned about it through word of mouth.
For example, one participant described learning that there may be fentanyl in the cocaine
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supply after someone in her apartment building had a bad experience with cocaine that they
believed to be laced with fentanyl:

From what I’m hearing [there may be fentanyl in the cocaine]. | heard from
somebody tonight that lives in my building. [His friend] bought a bad batch. Like

it wasn’t right. Like there’s something else in the cocaine. That’s what he told me.
He said [his friend] had a bad experience last Friday, so that scared me. And he was
scared it might happen to him.

— Kathy, uses cocaine, no opioid use history

Consistent with the quantitative findings, participants with a current or past history of
opioid use described learning about fentanyl in the drug supply when they or someone

they knew tested positive for fentanyl during the course of routine urine testing but had

not intentionally used fentanyl. For example, Shandra described receiving the results of

a mandatory drug test, noting, “My tox screen came back positive for [fentanyl] and |
haven’t done any heroin ... The only result is that it would be in the crack | smoked.”
Participants who tested positive for fentanyl often did so in the context of substance use
treatment programs. Substance use treatment programs also served as another means through
which participants learned about fentanyl and several participants reported that treatment
programs provided education on overdose risk and informed patients about emerging trends
like fentanyl pervasiveness and contamination of the drug supply. For example, Lani, who
used cocaine and was in treatment for opioids, noted, “[I learned about fentanyl in the drug
supply] at a methadone clinic. We’re like first educated on everything.”

The other pathway through which participants believed that fentanyl was in the drugs

they used was through the perception of fentanyl saturating the local drug supply. These
perceptions were most often voiced by people who reported intentionally using opioids

and cocaine. For example, Jess, who had recently used both opioids and cocaine, said,
“Yeah, | mean, [I suspect fentanyl is in the drug supply]. I guess they put it in everything
now.” Another participant acknowledged the ubiquitous nature of fentanyl in the drug
supply and noted the harms that fentanyl-contaminated cocaine could cause for unsuspecting
individuals:

Oh yeah, the people are putting fentanyl in cocaine and fentanyl in benzos. Making
fake pills, fake Percocets, fake Xanax bars and stuff with fentanyl in them....[My
friend] was livid that this [dealer] was putting opiates inside cocaine when it does
the opposite. You know, and like, fentanyl is not something we joked with. You
know, if you’re opiate naive and you don’t have a tolerance to opiates, and ...you
take a bump of cocaine that’s got fentanyl in it, chance of overdose is incredible.

— Brian, uses cocaine and opioids

Knowing how to recognize an overdose

As shown in Table 2, 89.8% of the sample had witnessed an overdose before, with a

significantly higher proportion of those with a past (94.3%) or current history of opioid use
(opioids only: 90.9%; cocaine and opioids: 90.4%) reporting having witnessed an overdose
compared to those without an opioid use history (78.4%; p<.0001). Additionally, 63.0% of
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the sample reported having personally overdosed, with the highest proportion of overdose
experiences (68.9%) reported among those who had used both cocaine and opioids in the
past 30 days and the lowest (21.6%) observed among those who had only used cocaine
and did not have a history opioid use (p<.0001). Among those who had overdosed, 75.8%
indicated that they knew or suspected fentanyl to be involved, with only 37.5% of those
who had only used cocaine and did not have a history of opioid use reporting a suspicion of
fentanyl involvement compared to 79.1% of those who had used both cocaine and opioids
in the past 30 days (o= 0.004). The most commonly reported reason for suspecting that
fentanyl was involved in one’s last overdose was something to do with the feel, color,

or taste of the drug (43.0%), followed by having overdosed quickly after taking the drug
(36.3%).

Consistent with the quantitative findings, individuals who had no history of opioid use did
not report having experienced an opioid overdose while using cocaine. However, several
of those who had no history of opioid use reported witnessing an opioid overdose as a
result of having friends or family who use opioids. The most overdose experiences, whether
personal or witnessed, were reported by people with a current or past history of opioid use.
These individuals provided clear descriptions of how to recognize an opioid overdose. As
participants described, social networks may mediate overdose risk reduction. For example,
Manny, who used cocaine and had a prior history of overdose, noted, “Their lips turn blue.
They start making this noise. They call it the death gurgle or something and they just tense
up like they’re having a seizure, but they don’t seize.” Another participant described being
able to determine the signs and symptoms of an overdose after witnessing several friends
overdose:

Well, [I knew he was overdosing] just, after he did his shot, I just noticed he

started reacting really funny. He was really hyper at first, and like, just acting really
bizarre, and the next thing you know he’s slumped over, he’s falling on his ass,

and his eyes are rolling in the back of his head, and | just knew to watch him,
because I’ve seen so many people OD. ... I’ve had a friend go into a seizure for
five minutes, and | had to put my hands in his mouth, and he almost bit my damn
fingers off, because | didn’t want him to chew his tongue off.

— Mark, uses cocaine and opioids

respond to an overdose

Nearly all participants had heard of naloxone (97.2%). When stratified by cocaine/opioid
use history, 8.1% of participants who had used cocaine in the past 30 days and did not have
a history of opioid use had not heard of naloxone as well as 5.7% of those who had used
cocaine and did have a history of opioid use, 1.1% of those who had used opioids only, and
2.3% of those who had used cocaine and opioids in the past 30 days (o= 0.08).

The majority of the sample (62.6%) reported having a personal naloxone kit and having
been trained to use naloxone (74.6%). Participants who used only cocaine in the past 30
days and had no history of opioid use reported the lowest frequency of having a personal
naloxone Kit (24.3%) and naloxone training (43.2%). Significantly more participants with a
past or current history of opioid use reported having naloxone (24.3% cocaine use without

Subst Abus. Author manuscript; available in PMC 2022 October 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Hughto et al.

Page 11

opioid use history; 45.7% cocaine use with opioid use history; 55.7% opioid use only;
71.1% cocaine and opioid use; p < 0.0001) and being trained in how to use naloxone (43.2%
cocaine use without opioid use history; 65.7% cocaine use with opioid use history; 72.7%
opioid use only; 80.0% cocaine and opioid use; p < 0.0001). The most common way that
participants learned how to use naloxone was through a community organization (19.2%),
followed by a treatment facility (17.6%), syringe service program (12.6%), and a doctor,
pharmacist or another provider (9.7%).

Among those who had witnessed an overdose, 60.4% indicated that 911 was called at

the last overdose they had witnessed, with the highest reported use of 911 reported by
participants who currently use cocaine and have no opioid use history (72.2%) and the
lowest reported use of 911 reported among those who use cocaine and opioids (58.1%;
p<0.003). Additionally, of those who had witnessed an overdose, 80.1% indicated that
naloxone was administered at the last overdose they had witnessed. The lowest provision
of naloxone was reported by individuals who had used cocaine in the past 30 days and had
no known opioid use history (69.0%) and the highest reported provision of naloxone at the
last overdose witnessed (82.9%) was reported by those who had used cocaine and opioids
in the past 30 days (p = 0.17). Of those who indicated that naloxone was administered at
the last overdose they witnessed, 42.3% indicated that they had administered the naloxone
themselves, with the highest provision of naloxone reported by people who use cocaine
and opioids (46.1%) and the lowest provision of naloxone reported among those who use
cocaine and have no history of opioid use (30.0%; p= 0.12).

In our qualitative interviews, we found that a number of participants were unprepared to
respond to an overdose as they did not know what naloxone was. Others, namely those
without a history of opioid use, indicated that they did not carry naloxone because they

did not think they needed it. For example, Tommy, who had no history of opioid use,
reported, “No [I don’t have naloxone]...It’s not something I’ve ever needed.” Similarly,
while recognizing the value of carrying naloxone, another participant indicated that he does
not carry naloxone and has concerns about the legality of carrying it, noting:

Narcan’s basically for, you know, opioids. It’s not for, you know, crack cocaine,
but maybe | could carry it in case | had to use it to help somebody else, but |

don’t know if you’re allowed legally to do that if you haven’t been trained, so I just
haven’t gone through all that.

— Ron, uses cocaine, no opioid use history

Several other participants without a history of opioid use reported being unprepared to
respond to an overdose. For example, Carlos, who had no opioid use history, indicated

that he knew about naloxone but did not carry it, had never been trained to use it, and

also described misconceptions about administering naloxone, noting, “I never used it....I’'m
scared of that. | don’t know how to do it. And I not trying to kill nobody.” The lack of
preparedness to respond to an overdose was also reported by a participant while describing
the only overdose she had witnessed:

Yes, | did [witness an overdose].... | didn’t know he was into the heroin, but I
know he took something. And his body started shaking like convulsing, and he was
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foaming at the mouth; so that’s when somebody called 911. And the police and the
EMS determined it was heroin and I didn’t know. He was my best friend for five
years and | never knew he did heroin. Never knew it, ‘cause we used to do Benzos
together, that’s all | ever seen him do and drink beer. | never seen him shoot up
heroin or snort it, or however they do it. And it was scary. Frightening.....I wanted
to help him, but I didn’t know what to do. | didn’t know how to give him CPR, |
didn’t have any equipment on me to help him.

— Debbie, uses cocaine, no opioid use history

This participant’s quote helps to contextualize the quantitative findings, by suggesting that
while participants with no history of opioid use tend to be less prepared to respond to

an overdose by administering naloxone, they readily called 911 because these participants
recognized that they did not have the training or equipment to reverse the overdose and save
a life.

Many participants were prepared to respond to an overdose due in part to their current or
past history of opioid use. Indeed, those with a history of opioid use reported knowing what
naloxone is and where to get it, even if they were not actively using opioids at the time of the
survey. For example, Billy, who currently uses cocaine and had a past history of opioid use,
indicated, “I know [naloxone] instantly makes you sick. | know that it stops an overdose. |
know that it can save people’s lives if you catch it in time.” Several participants who were
actively using opioids reported receiving naloxone and being trained to use it at a syringe
service program. For example, Matty, who was actively using cocaine and opioids, indicated
that he carried naloxone and knew how to administer it, noting, “I have [naloxone] on me.
It’s in my backpack... [I got trained] at the needle exchange.... They showed me... It’s the
nasal. [I got trained] last year.... When they first came out with those ones.” Participants
who were in treatment for opioid use disorder or had previously been in detox also reported
having acquired naloxone and receiving naloxone training while in treatment. For example,
one participant described having naloxone, knowing where to get it, and feeling as though it
was easy to use:

They’ve made everybody-like, detox, everybody makes you aware of [Naloxone].
Just walk into CVS and get it at no cost. [The Narcan kit that | have now,] I got it
from a treatment facility. Yeah, and | had two or three of them. | don’t know exactly
how many | have at home, but yeah. The square [one] for the nose... Very basic,
yeah, and they’re great, you know, again sad to say, they’re great for what they need
it for, you know. It’s as simple as can be, and, you know, anybody can do that,
yeah...It’s easy [to get too], just go to CVS. You know, it’s as easy as getting your
needles.

— Ritchie, uses cocaine and opioids.

In addition to learning about how to administer naloxone from one’s treatment provider,
many participants with a past or active history of opioid use described their capacity to
respond to an overdose and attributed their ability to respond to having witnessed many
overdoses throughout their lives. For example, Karen, who was actively using cocaine and
opioids reported carrying naloxone on her and knowing how to use it because she had,
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“witnessed [naloxone being used] many times with my daughter. Whatever the drug is, it
takes out the, you know, poison, the heroin in you and it just brings you back... it’s a miracle
thing.” Another participant described his history of witnessing overdoses from an early age
and noted:

Honestly, | was exposed at such a young age, too young of an age, that I’ve
witnessed OD’s when | was, like, eight, nine years old. I’ve seen people give
people sternum rubs, 1’ve seen somebody drag somebody in the shower, put ice
down the bottom of their pants and slap them around for 10 minutes to get them up.
And that was back in the day when there wasn’t really Narcan going around, you
know? You had to call an ambulance and get a shot in the heart, you know what

I mean? Stuff like that. But, you know, fortunately now we have Narcan available,
and it’s come in handy. | probably would’ve lost a good couple handfuls of people
if it wasn’t for that.

— Kevin, uses cocaine and opioids

Finally, while many more of the participants who were prepared to respond to an overdose
were actively using opioids, a few participants who were not actively using opioids reported
having a social network that included people who used opioids. Two of these participants
indicated that naloxone was easy to acquire and recognized the importance of carrying
naloxone, regardless of whether you use opioids or not, as it could save lives and is greatly
needed in the age of fentanyl.

| feel like Narcan is very easy to obtain. So I don’t understand why it’s like,
everybody doesn’t have it. Because | know everybody knows somebody that has
overdosed in the past, or even themselves that have overdosed. And I feel like

to keep us alive, it should all be more common to have something on us to save
somebody else’s life.

— Jada, uses cocaine and has an opioid use history

Me personally, | don’t have a personal [naloxone kit] with me but like you go into
Lynn and there is clinics up there, you can pretty much, they’ll give you stuff...just
to try to keep you safe, so, it’s available. Like | got friends personally that carry

it right on their person at all times. 1’ve known people personally that don’t even
use that carry it just in case one of their friends is using [and] something happens.
Which is an excellent gesture [of your] willingness to help. 1t’s dangerous out there
today.

— Mickey, uses cocaine, no opioid use history

Gradients of fatal overdose risk and overdose response preparedness

In summary, participants described gradients of fatal overdose risk and overdose response
preparedness that varied according to patterns of substance use. As illustrated in Figure

1 and described above, individuals who use cocaine and have no history of using opioids
appear to be at greatest risk for a fatal opioid-involved overdose and the least prepared

to respond to an opioid-involved overdose as a bystander; these risks are lessened among
individuals who have intentionally used opioids. Collectively, these results have implications
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for future overdose prevention and response activities for people who intentionally use
cocaine vs. opioids and other drugs.

Discussion

This is the first study, to our knowledge, to use mixed methods to explore indicators of
opioid overdose risk and overdose response preparedness by patterns of cocaine and/or
opioid use. Findings showed that, relative to those who have a past or current history of
opioid use, participants who use cocaine and have no history of opioid use are more likely
to be unaware of fentanyl in the drug supply; are less likely to know how to recognize

an opioid overdose; and are less prepared to respond to an overdose. These findings help
generate hypotheses about what is contributing to the increasing trend in fentanyl and
cocaine positive toxicology results among people who experienced nonfatal*® and fatal
overdoses?:3:13 in recent years. Based on the findings from this study, we theorize that
individuals who unintentionally consume fentanyl-contaminated cocaine and are unaware of
fentanyl in the drug supply are at much greater risk for personally experiencing a fentanyl
overdose and less prepared to respond to a witnessed overdose than individuals who have
a past or current history of opioid use. These findings extend prior research on overdose
risk and preparedness among people who use drugs3346-48 and underscore the need for
public health intervention strategies to increase awareness of fentanyl contamination in the
drug supply and access to and uptake of harm reduction strategies to prevent fatal fentanyl
overdoses among people who use cocaine and other drugs.

Despite high fentanyl awareness overall, a lower proportion of participants in the present
study knew of or suspected that fentanyl was in the drug supply, with significant differences
observed according to substance use history. Indeed, 92% of participants who used cocaine
and had no history of opioid use reported that they did not believe fentanyl was in their
drugs whereas most of those (>82%) who were currently using opioids believed fentanyl
was in their drugs. Qualitative interviews supported these findings as many participants
who had no history of opioid use indicated that they did not believe that their drugs

ever contained fentanyl. Research finds that individuals who do not use opioids are at
elevated risk of fatal opioid overdose due to a lack of tolerance to opioids.2 Given evidence
of ongoing fentanyl contamination of the cocaine supply,13:913 lack of awareness of
fentany! in the drug supply has the potential to be particularly lethal for individuals who
unintentionally consume fentanyl-contaminated cocaine.

The small subset of participants who only used cocaine and who were aware that the

drug supply was contaminated with fentanyl had predominately learned about possible
contamination from their drug use network, a finding which aligns with previous research
which showed that individuals who use drugs often acquire information about drug safety
through their drug use network.3% Conversely, and consistent with prior research,4%-0 people
who had a current or past history of opioid use tended to learn about fentanyl in the

drug supply through their own use experiences or in the context of receiving treatment for
substance use disorder. These findings add to the literature by showing significant gaps

in awareness of fentanyl in the drug supply among people who do not intentionally use
opioids and underscore the need to increase awareness about fentanyl in the drug supply,
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particularly among those with no history of intentional opioid use in order to prevent fatal
opioid-involved overdoses.

In addition to being less aware of fentanyl in the drug supply, individuals who used cocaine
in our sample and did not have a history of opioid use were less able to recognize the signs
and symptoms of an opioid overdose, relative to individuals who were actively using or who
had previously used opioids. Among the small subset of participants who had personally
experienced an overdose and had no history of opioid use, only a few attributed the overdose
to fentanyl, whereas the majority of those with a past or current history of opioid use
attributed their overdose experiences to fentanyl. Similarly, those who were actively using
opioids reported significantly more experiences of having witnessed an overdose than those
without a history of opioid use. Moreover, our qualitative data demonstrated that, relative to
people with no opioid use history, individuals who had personally experienced an overdose
or witnessed other people overdosing could clearly describe the signs and symptoms of

an opioid overdose and knew when medical intervention was necessary. Notably, however,
there were a few outliers who had no opioid use history but knew how to respond to an
overdose based on witnessing the experiences of family members or friends living with
opioid use disorder. These findings extend prior qualitative research describing the ability
of people who intentionally use opioids to recognize an overdose32 and emphasize the
importance of training all people to know how to recognize an overdose regardless of
whether they use opioids themselves.

The present study also found that participants who used cocaine and did not have a history
of opioid use were less prepared to respond to an opioid overdose, relative to individuals
with current or past opioid use. In fact, although awareness of naloxone was high among the
full sample (97.2%), only 62.6% carried naloxone on them. Based on a long-standing, state-
wide community naloxone distribution program in Massachusetts, it may not be surprising
that both awareness and possession of naloxone were higher among this sample than in
other studies of people who use drugs.®! Still, we detected notable differences according to
substance use history. Indeed, the majority of those with a past or current history of opioid
use carried naloxone, whereas less than a quarter of those without an opioid use history had
a naloxone kit on them or at the place where they use drugs. Further, our qualitative findings
indicated that most of the participants who did not carry naloxone made the conscious
decision not to carry it because they only used cocaine and did not believe they were at risk
of experiencing an opioid overdose. Still, the majority of participants who had witnessed an
overdose, used cocaine, and did (72.7%) and did not (69.0%) have a history of opioid use
reported that naloxone was given at the last overdose, suggesting that while these individuals
may be less equipped to personally administer naloxone, there was someone nearby and/or
first responders arrived on the scene early enough to administer naloxone. Nonetheless, there
is still room for improvement as more than a quarter of these participants indicated that
naloxone was not administered or they did not know whether it was administered at the last
overdose they witnessed. Notably, participants who use cocaine, regardless of their opioid
use history, saw the value of carrying naloxone - not only so it was on hand for someone else
to administer to them if they were to overdose, but also, as more commonly noted, to allow
them to intervene and save the life of another person overdosing. Extending prior research
among people who use drugs in the U.S.,#8:51-33 this sense of altruism and the willingness to
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carry naloxone should be leveraged in future efforts to ensure the widespread possession of
this lifesaving medication among all people, regardless of their personal use of or proximity
to people who use opioids.

Though carrying naloxone is a necessity for being able to properly respond to an overdose,
knowing how to properly administer it and having the self-efficacy to do so can be the
difference between a fatal vs. non-fatal overdose.32:33:53.54 Notably, greater than 68% of

our participants with a past or current history of opioid use had been trained to use
naloxone, whereas only about two-fifths of those who used cocaine and had no known
opioid use history were trained. Extending prior research among people who use illicit
opioids in Rhode Island,*8 findings from the present study found that the majority of

those who had witnessed an overdose, independent of substance use history, had personally
provided or observed naloxone being provided to an overdose victim. Further, our qualitative
data showed that those with an opioid use history reported routinely, quickly, and easily
responding to a person experiencing an overdose by administering naloxone, whereas those
without an opioid use history, tended to report uncertainty about how to administer naloxone
and in some cases reported an unwillingness to do so out of fear that they could do

more harm. Interestingly, however, those with a current or past history of opioid use less
frequently indicated that 911 was called at the last overdose witnessed, relative to those
without an opioid use history. Our qualitative data suggest that individuals without an opioid
use history may be more likely than those with an opioid use history to call 911 because
they do not have naloxone available or recognize that they lack the training to properly
intervene as a first responder. While 911 should be called regardless of whether one is

able to administer naloxone to a person who is overdosing, not having naloxone available

or administering it incorrectly could increase the risk that an individual who is overdosing
dies before emergency personnel can arrive on the scene.32:33:53.54 These findings highlight
the importance of having access to naloxone and being trained to use it to prevent a fatal
overdose, particularly among those who use cocaine and have no history of opioid use.

Interventions are warranted to help prevent fatal overdoses among people who use cocaine
and have not used opioids and/or do not have social networks comprised of people who use
opioids. While campaigns to educate people about the potential for fentanyl contamination
in the cocaine supply are vital, as noted by participants, this information is routinely
disseminated in treatment facilities and syringe service programs. However, individuals
who only use cocaine access drug treatment services®® and harm reduction programs®2 at
lower rates than those who use opioids. Thus, there is a need for campaigns that reach the
broader public, outside of treatment settings, through such pathways as billboards, TV, and
web-based advertisements. Such tactics have been used in other areas of the U.S., such

as Ohio,>® and should be brought to Massachusetts and other overdose hotspots. Further,
while knowledge of the potential risk of fentanyl exposure through the use of contaminated
cocaine is essential, individuals who use cocaine require harm reduction strategies that

can help them mitigate the risk of a fatal fentanyl overdose. Such strategies might include
providing people who do not use opioids and their dealers with fentanyl test strips so

they can identify the presence of fentanyl in their cocaine and potentially implement harm
reduction practices.®’ All people who use drugs could also benefit from access to drug
checking services,?8-60 which provide insight into the presence of all active drugs, including
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fentanyl and its many analogs, as well as the relative quantity of fentanyl in one’s drugs.
Our team has recently initiated a program to embed drug checking capabilities within
several harm reduction organizations in Massachusetts, with the long-term goal of using

the technology to provide individuals who use drugs with information about the substances
they are consuming so that they can implement appropriate harm reduction strategies to
mitigate their risk of overdose (https://heller.brandeis.edu/opioid-policy/). Continued efforts
must also be made to increase the distribution of naloxone and train more people in overdose
prevention preparedness, including naloxone administration, regardless of their substance
use history. Findings from our study suggest a willingness on the part of individuals who
use drugs to administer naloxone in order to save a life; these altruistic attitudes can and
should be leveraged among all residents of Massachusetts in order to reduce the risk of fatal
overdose among people who intentionally and unintentionally consume fentany!.

Several methodological limitations should be considered in light of our findings. Given

that we conducted a cross-sectional study, causality cannot be inferred. Additionally, we
explored the experiences of people who used drugs in Massachusetts, including those

living in high-risk areas and among members of subpopulations at greater risk for fatal
opioid overdoses (e.g. Hispanic populations); thus, our findings may not be generalizable to
individuals living in other regions of the U.S. or from lower-risk populations. Although

we utilized convenience sampling for all sites, our use of RDS in New Bedford and
purposive sampling in all other locations may have introduced sampling bias. Additionally,
we did not assess lifetime opioid use and had to rely on qualitative interviews and
quantitative indicators of opioid use history (e.g. past methadone use); thus, it is possible
that misclassification occurred and the true proportion of those without an opioid use history
was lower than reported. Additionally, some of our drug use categories relied on relatively
small sample sizes; thus, we did not have the power to examine risk factors using adjusted
multivariable models. However, common to rapid assessment, these descriptive findings are
intended to be preliminary and serve as a starting point for future research. Finally, we
tended to recruit individuals living with more advanced substance use disorders as well

as low-income, marginally-housed people. Future research should aim to recruit a larger
sample of higher income, stably-housed individuals who recreationally use cocaine as these
individuals may be even less aware of fentanyl in the drug supply, less equipped to respond
to an opioid overdose, and thus at even greater risk of a fatal overdose relative to participants
in the present study.

Conclusion

Through our novel mixed-methods study, we documented the limited awareness of fentanyl
in the drug supply and the limited ability to respond to an opioid overdose among people
who use cocaine and who do not intentionally consume opioids. Public education and health
promotion campaigns are needed to increase awareness about fentanyl in the drug supply
among people who use cocaine and do not use opioids. Additionally, harm reduction tools
such as fentanyl test strips, drug checking services, naloxone, and overdose prevention
trainings must be made widely available to all people at risk of consuming lethal doses of
fentanyl or who may come into contact with someone experiencing an overdose in order to
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reduce the incidence of fatal overdoses among people who use cocaine and other drugs in
Massachusetts.
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Figure 1.
Gradients of fatal opioid overdose risk and response preparedness among people who use

drugs.
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