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Abstract
Background

Overdose is a leading cause of morbidity and mortality among people who inject drugs (PWID). Illicitly
manufactured fentanyl is now a major driver of opioid overdose deaths. This analysis explores rural-
urban differences in overdose experiences among PWID. We focus on perceptions of fentanyl and
overdose prevention and reversal strategies.

Methods

Semi-structured interviews were conducted with 59 participants who injected drugs, 19 from rural
southern Illinois and 40 from New York City (NYC). Seven key informants were also interviewed (three
from Illinois and four from NYC) to provide additional perspectives. Data were analyzed using constant
comparison and theoretical sampling methods.

Results

Participants in urban NYC described most commonly injecting heroin and fentanyl, which differed from
the rural Illinois drug market that was dominated by methamphetamines. Despite these geographic
differences, participants from both locations were concerned about the growing presence of fentanyl in
their drug supply and many disclosed overdose experiences.  Strategies to lower overdose risk included
purchasing drugs from trusted network members and partial drug injection, however, fentanyl test strip
use was low in both locations. A key difference emerged related to the use of naloxone; NYC participants
commonly described using naloxone as a primary overdose response, but participants in rural Illinois did
not. Low naloxone use in Illinois was attributed to perceived risks of its use, such as fear of arrest and
opioid withdrawal symptoms the naloxone receiver may experience. 

Conclusions

Despite similarities in fentanyl awareness and concern, important rural-urban differences emerged related
to access to overdose prevention and reversal resources. Findings can inform regional-speci�c
interventions to reduce overdose risk among PWID. 

Introduction
Overdose is a leading cause of morbidity and mortality among people who inject drugs (PWID) (1). A
recent report published by the Centers for Disease Control and Prevention (CDC)

reported that approximately 81,230 drug overdose deaths occurred in the United States between June
2019 and May 2020, which is the largest number of drug overdoses for a 12-month period ever recorded
(2). The increases in drug overdose deaths appear to have accelerated during the COVID-19 pandemic (3,
4). 
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Illicitly manufactured fentanyl is now the primary driver of opioid overdose deaths. Fentanyl is a synthetic
opioid 50 times more potent by weight than heroin with a rapid onset of action and relatively short
duration of effect (5). A recent report published by the CDC detected fentanyl in 56% of opioid overdose
deaths (6). Manufactured in clandestine labs outside of the US, fentanyl typically enters the country
alongside heroin and other drugs through illicit channels before being sold by itself or used to adulterate
other drugs (7). Persons who inject drugs (PWID) may become exposed to fentanyl either intentionally, by
seeking to use fentanyl, or unintentionally when their illicit drugs have fentanyl in them without their
knowing (8). This is concerning because only a small amount of fentanyl is needed to result in an
overdose (5).

There are a variety of strategies that PWID may implement to prevent overdose or respond to an overdose
in real time. As many PWID may be unaware of the presence of fentanyl in the substances they consume,
recent innovations in rapid drug testing have allowed for the use of test strips to detect fentanyl (9).
These test strips enable PWID to check their drug supply for the presence of fentanyl before consumption
by dissolving a small amount of the substance or a sample of drug residue in water (10). Another
overdose prevention technique is the use of naloxone, an opioid antagonist, to reverse the effects of
opioids. Naloxone has been used by the medical community since the early 1970s and was �rst
distributed to high-risk individuals in the late 1990s. From 1996 to June 2014, 136 opioid overdose
education and naloxone distribution (OEND) programs in the US provided naloxone kits to 152,283
people and reported 26,463 potential opioid overdose reversals (11). PWID report other overdose
prevention techniques that range in effectiveness, such as shocking people with water, injecting the
person overdosing with a salt solution (12, 13), and partial drug injection. Partial drug injection comprises
a number of practices, such as “slow shots” where the user injects a portion of the solution in the syringe,
keeping the needle in the injection site, and continuing or withdrawing the syringe and “tester shots”
where the solution is divided into separate injections (14). PWID may also rely on trusting relationships
that they foster with drug sellers to con�rm that their drugs are not adulterated with fentanyl (15-18).

The effectiveness of, and access to, particular overdose prevention interventions may vary depending
upon rural and urban locations, which could include differences in the type of opioid (i.e., prescription
opioids, heroin, illicit fentanyl) responsible for overdoses. This is important because a single dose of
naloxone may be less likely to reverse an overdose when fentanyl is used (19, 20). While all states have
demonstrated an increase in opioid morbidity and mortality during the past decade, death and injury from
opioid use are concentrated in states with large rural populations, such as Kentucky, West Virginia,
Alaska, and Oklahoma (21-23). Historically, prescription opioids have made up a larger share of rural
drug-related deaths than either heroin or illicit fentanyl and in contrast, illicit fentanyl contributed the
largest share of drug overdoses in urban locations (24). However, emerging research is showing
increased fentanyl saturation in drug markets in rural locations (25, 26). Overdose risk in rural locations is
further exacerbated by health care shortages, underfunding of social services, and longer distances to
emergency services (27, 28). As a result, there is a scarcity of opioid use disorder treatment services and
providers (29-33), syringe services programs (34) and health department resources for opioid use and
mental health (35). This further limits rural PWID’s awareness of, and access to, overdose prevention
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resources, particularly biomedical tools such as fentanyl test strips and naloxone. Taken together, the
relatively recent emergence of fentanyl in these rural locations, along with barriers to healthcare access,
may leave rural PWID and providers serving them (e.g., drug treatment providers, SSPs, etc.) less prepared
to prevent fentanyl overdose (22, 23), compared to those in urban locations.

Little is known about how PWID’s awareness of fentanyl in the local drug markets differs in rural and
urban locations. Furthermore, few studies have explored rural and urban differences in the techniques
PWID implement to prevent and respond to overdose. This study sought to understand rural-urban
differences in the context of drug use, perceptions of fentanyl in the drug supply, overdose prevention
strategies, and non-fatal overdose experiences. Such knowledge is key to our ability to understand the
current and potential future trajectory of the overdose crisis and to devise efforts to mitigate it.

Methods
Sample

PWID were recruited from syringe service providers (SSPs) in rural southern Illinois and New York City. To
be eligible to participate, participants had to be 18 years or older and have injected drugs within the last
year. In Illinois, we partnered with an existing research project, Ending Transmission of HIV, HCV, and
Overdose in Rural Communities of People Who Inject Drugs (ETHIC) who worked closely with a local SSP.
The Illinois SSP had two physical locations but functioned mostly as mobile outreach that delivered
products to participants’ homes. Services offered included distribution of sterile injection equipment and
contraceptives, HIV and STI testing, and opioid overdose prevention services. The SSP covered 16
southern counties of Illinois, encompassing several hundred miles of rural territory. Potential PWID
participants were identi�ed by study staff on the ETHIC project and contacted via telephone or in person
by our partner SSP to schedule an interview for this study. Current injection drug use was con�rmed by
consulting with staff at the SSP, as well as reviewing potential participants’ ETHIC survey data.

In NYC, we partnered with an SSP located in Manhattan. The NYC SSP offered a comprehensive set of
services, including provision of new injection equipment, pipes for smoking drugs such as crack cocaine
and/or methamphetamines, and contraceptives; HIV and HCV testing; on-site HCV treatment; opioid
overdose prevention services; medical and mental healthcare counseling and referrals; case management
services; various peer groups; computer and internet access; phones; and food. NYC interviewers (names
redacted for blind review) would spend one day a week at the SSP to build rapport with participants and
staff, and to gain overall knowledge about the SSP and its clients. NYC interviewers also consulted the
SSP staff to identify eligible PWID.

We also conducted key informant (KI) interviews to provide valuable complementary insight into PWID’s
lived experiences (36). The original eligibility criteria for KIs was being 18 years or older and spending
over 30 hours per week working directly with PWID. During interviews, participants in Illinois described
important interactions with pharmacists and emergency medical services (EMS) employees, so we
purposively sampled members of these professions to be KI’s to contextualize PWID’s experiences in the
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rural setting. These additions were made toward the end of data collection and our sampling was
adjusted due to the constant comparative methods we used (37). Some KI’s may have had a history of
drug use, however, many of them did not disclose drug use to us during the interview and we did not ask
about their drug use. 

Data Collection

Fifty-nine semi-structured interviews, 19 from Illinois and 40 from NYC, were conducted with PWID
participants from August 2019 through February 2020. We also conducted interviews with seven KI’s: four
in NYC and 3 in rural Illinois. Data collection ended due to the COVID-19 pandemic. Therefore, data for
this analysis do not contain information about COVID-19. Interviews were conducted by researchers
(three in Illinois and two in NYC). Researchers in both sites were trained by the PI of the project in
ethnographic methods of observation, semi-structured qualitative interviews, writing �eld notes and
memos, and coding. Interviews were audio recorded and ranged in length from thirty minutes to two
hours. Written informed consent was obtained from all participants at the beginning of the study visit,
and each participant received $40 for their time.

 Interviews in Illinois were conducted in the SSP’s mobile van or in locations agreed upon by the
interviewer and participant. NYC interviews were conducted in a private room at the SSP. Study staff in
both Illinois and NYC had strong community ties from spending time within the SSP, however they were
not SSP employees, which fostered trust and rapport which we believe increased the credibility of
�ndings (38). After each interview, study staff immediately created a memo describing their observations
and experiences. Memos included details of the interview by the domains explored, body language and
tone of the interviewee, observations of the interview site, perceived challenges with interview questions,
and any other relevant information that would not come through from a transcript (39, 40).

Interview Structure

The interview guide was semi-structured with open-ended questions allowing for participants to discuss
what resonated most with them for each particular domain and for the interviewer to probe on questions
depending on participant responses. The domains relevant to this analysis were the geographic context
of drug markets, perceptions towards fentanyl in the drug markets, and overdose prevention and
response techniques used by participants. PWID participants were �rst asked to contextualize their drug
use by answering questions such as, “Tell me about the types of drugs you use” and “How do you get
drugs?” To identify how participants perceived fentanyl in their drug supply, participants were asked, “Tell
me about your experiences with fentanyl.” Next, interview guides explored the overdose prevention and
response strategies employed by participants. To explore overdose prevention strategies, participants
were asked to describe their experience with using fentanyl test strips, including the frequency of their
use. To explore experiences with responding to overdoses, we asked, “Have you ever seen a person
overdose?” If they answered yes, participants were asked to describe the story of what happened when
they witnessed an overdose, including how they responded to the overdose. Participants were asked if
they use naloxone during this event. When participants witnessed more than one overdose, interviewers
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encouraged them to tell a detailed story about whichever experience was most salient to them, which was
often the most recent overdose experience. We then asked questions about participants’ general
experiences with naloxone by asking questions about access to naloxone, comfort carrying naloxone,
and experiences being trained to administer naloxone and �rst-hand experience administering naloxone.
Demographic characteristics including age, gender, sexual orientation, education, and employment were
collected at the end of each interview. 

KI interview guides covered the same domains but asked speci�c questions relevant to the positions the
key informants held. KIs were �rst asked to contextualize the geographic context of drug use by
answering questions such as, “Tell me about the [city/town],” “Tell me about [organization/company] you
work at,” and “Tell me about how you work with people who inject drugs.” KIs were then asked to
“Describe the types of drugs used in [city/town]” and “tell me about any overdoses in [city/town].” They
were also directly asked about fentanyl (“Please tell me what you know, if anything, about fentanyl”) and
fentanyl test strips (“Can you tell me what you know, if anything, fentanyl test strips?”).

Data Analysis

Audio recordings from the interviews were reviewed and professionally transcribed. Informed by
grounded theory, constant comparison, and theoretical sampling methods (37), we immediately
transcribed the interviews after conducting them and reviewed the transcript to note any immediate
themes that arose, which might need to be addressed by changing our interview guide or recruitment
methods. At that point the transcript was uploaded to Dedoose (Version 8.3.17) for qualitative coding and
assigned to one of three coders. We coded line by line and then grouped codes into themes. Relevant
themes were compiled in a qualitative codebook, and the codebook continued to change throughout the
coding process as new themes emerged (41). Codes were reviewed through dialogue about the data and
codebook weekly, and a �nal consensus was reached among the three coders. Once coding was �nished,
we identi�ed themes related to overdose risk, prevention and response. We then sub-set the data to
compare and contrast how participants’ experiences differed in urban NYC and rural Illinois. Pseudonyms
were given to participants to protect their identities when presenting quotes in this manuscript (42).

Results
We interviewed a total of 59 PWID, 19 from rural Illinois and 40 from New York City. Of the 19 from Illinois,
12 preferred stimulants and 7 preferred opioids. Of the 40 from NYC, 16 preferred stimulants and 24
preferred opioids. We also interviewed seven KI, four from rural Illinois and three from NYC. KI
occupations were as follows: four were SSP staff (one executive director, one o�ce manager, one nurse,
and one coordinator of outreach services), two were paramedics and one was a pharmacist.
Demographic characteristics of PWID and key informants are found in Table 1 and Table 2, respectively.
Three overall themes emerged from the data: (1) the geographic context of drug use (2) overdose
prevention practices; and 3) overdose reversal practices. Within the second theme of overdose prevention
practices, three important subthemes emerged related to social networks as risk mitigation, familiarity
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with fentanyl test strips, and modi�cation of drug practices when they suspect their drugs contain
fentanyl. We found that there were similarities and differences between the rural and urban environments
as they related to drug use and overdose, which we highlight below.

The Context of Drug Use in NYC and Rural Illinois

There were important rural-urban differences in the drug markets between NYC and rural Illinois. In NYC,
participants noted that heroin and fentanyl were the most commonly injected drugs: For example, Patrick,
a predominately methamphetamine user in NYC described, “Heroin and fentanyl are pretty much our
injection drugs.” However, in rural Illinois, the market was dominated by methamphetamines. Brandon, a
staff member of the Illinois SSP and KI stated, “We recognize...that in Southern Illinois we have a lot of
meth users, and those using methamphetamine...they are injecting, most of them are.”

Despite these differences, most participants in both locations were aware that drugs in the local drug
market were adulterated with fentanyl, and that injection of fentanyl could be fatal. Participants in both
locations often used words like “dangerous” and “afraid” when discussing this possibility. In NYC, this
was mostly discussed in the context of heroin, crack cocaine, and cocaine: “Right now fentanyl is the
number one killer between the chemicals that’s in the heroin and the fentanyl. It’s giving people
overdose...some people don’t know how much of that shit is in the dope” (Bret, NYC, preferred heroin). In
Illinois, conversations also included fentanyl being in methamphetamine:

 [Fentanyl is] strong... It's real dangerous, and...it's been an epidemic here lately. I tell everybody I know
that they need to watch out if they're trying to purchase something because there's a lot of fentanyl in the
meth nowadays, and it's so strong... it'll kill you if you don't know what you're doing.” (William, Illinois,
preferred heroin)

Despite awareness that fentanyl is in the overall drug market, participants described being unsure if
fentanyl was in the speci�c drugs they used, which caused fear. For example, Eliza in NYC said, “I fear, I
have a fear, I’m not going to lie to you. I have a fear...So many people dying...Becauseyou don't know what
you're shooting, you don’t know what you’re putting up your nose anymore” (Eliza, NYC, preferred heroin).”
Similarly, in Illinois Steven said, “Fentanyl kills people. I know people that mix it with heroin and don't tell
people, and that's what ends up being what they call a ‘hot shot’...It'll ruin their life. It's fatal” (Steven,
Illinois, preferred methamphetamines).

Participants’ narratives suggest that fentanyl is becoming a common drug in both locales. They also
described a disconnect between awareness of fentanyl in the overall drug market, but uncertainty over
whether it is in the actual drugs that they purchase in both rural and urban locations. Uncertainty of the
purity of their drugs caused distress, though actions taken to prevent and respond to overdose differed by
setting, which we detail in the following sections.

Overdose Prevention Strategies

Social Networks as Risk Mitigation
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In both locations, participants described how purchasing drugs from trusted drug sellers was one of the
initial strategies they employed to mitigate overdose risk. Many participants described that they had a
positive relationship with the person who sells them drugs, and they believed the drug sellers cared about
the safety of their clients. This close relationship made them feel like drug sellers were valuable members
embedded within their community. Timothy made the point, “The drug dealers care about their users”
(NYC, preferred heroin). One way that drug sellers were perceived to care about the health of clients was
through the secondary distribution of sterile syringes along with the drugs. For example, Greg, a client of
the local Illinois SSP, explains how he informally supplies new injecting equipment to dealers who then
distribute injecting equipment to their clients when they purchase drugs::

I got six or seven major dealers in town. They will come to me when I get my shipment, you know, my
package of, you know, syringes and stuff, and they will �ght to get them. So, they can pass them out with
their shit. So, we’ve kind of formed a little community. (Greg, Illinois, preferred methamphetamine)

Kelly, a SSP employee in NYC and KI, also described how drug sellers helped to prevent physical violence
within the streets:

 So we have a funny relationship with the dealers...In a way they are a bit protective of us. Like we had
someone who was violent... which doesn't happen a lot...but if we had someone that we needed a little bit
help regulating, not that they would rough anyone up but they have a lot of control on what happens on
this block. They kind of keep the peace and they're very respectful.

Participants perceived that their risk of accidental overdose was signi�cantly lower if they purchased
drugs from these trusted sellers. Tom reported exclusively purchasing drugs from a single seller or from
only a small number of sellers, from whom he had purchased before or from whom
friends/acquaintances had purchased: “I’ve got a decent plug so most of the time, it’s not an issue. It’s
good stuff” (Illinois, preferred heroin).” Similarly, in NYC: “I don’t just put anything in my body. If I do not
know you, I am not going to purchase anything” (Dana, NYC, preferred methamphetamine).

However, despite buying from the same person or trusted drug sellers, some participants remained
uncertain about the presence of fentanyl in their drugs. Luke discussed his suspicion of fentanyl being in
his drugs without him knowing even though he purchased the drugs from a regular seller he has known
for years: “I noticed I felt [it] pretty quick. I felt and I’m starting to say to myself, ‘yeah that was good.’ I
didn’t say anything, but I thought it was something else. It might have been, had some [fentanyl] a little bit
in it” (NYC, preferred heroin). Another problem that participants discussed was when sellers they trusted
were not consistently available. For example, Carlos, when asked if he buys from the same person
responded, “I try, but sometimes his product goes down or he’s not around” (NYC, preferred heroin). The
illicit nature of selling drugs affected participants in that their sellers might not be available due to
incarceration. A few NYC participants mentioned recent events where multiple drug sellers in the area
were arrested, which made it more challenging to acquire drugs. Tanya said, “It’s getting harder and
harder to �nd heroin around here, but for whatever reason a lot of people, just this past week about six of
my dealers got arrested” (NYC, preferred heroin).
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In addition to using trusted social ties to purchase drugs, KI Maria in NYC described how SSPs may also
serve as an important social connection in PWID’s lives that shared overdose prevention information.
Namely, there was a “bad batch” program at the study SSP, in which clients who have accidentally
overdosed and/or have witnessed or heard of overdoses after injecting drugs purchased from a certain
drug seller can report the “bad batch,” and the SSP would post the information on a bulletin board for all
clients to see. Maria reports that this system could potentially help PWID to avoid samples that could
lead to overdose. Of note, Maria also said that in some cases, PWID may seek out drug sellers and
samples from the “bad batch” list for the potency of the drug. Therefore, she acknowledged that other
overdose prevention practices (like partial injection, described below) should be used in conjunction with
information dissemination:

When a participant overdoses...we ask them what they took, and some will say, ‘Superman bag, blue bag.’
We have a board, a “bad batch board” we call it, and we put down all the bags that people overdosed on.
We try to get as much information as possible so we can start spreading the word to other people about
what someone overdosed on, which is a pro and a con. Some people are chasing overdoses…some would
want to seek it out. They get really interested and they want to try it and see if it's strong. They're not
thinking about overdoses. We actually encourage everyone to practice other kinds of harm reduction.

Taken together, participants in both locations relied on trusted dealers to alert them to the presence of
fentanyl in their drug supply as a primary overdose prevention method. However, participants’ reports
demonstrated that this information may not always be accurate, or that they may have di�culty
accessing trusted drug dealers, highlighting the need for other, more accurate and accessible, overdose
prevention methods.

Fentanyl Test Strips

Despite concerns about fentanyl, and the insecurity of using trusted drug dealers, few participants in
either location knew about or used test strips to detect fentanyl in drug samples. In the case that a
participant was unaware of fentanyl test strips, the interviewer provided information about their use and
referred participants to the partner SSP for test strips and in some cases worked with the SSP to get the
participant test strips and taught them how to use them. In response, the majority of participants
acknowledged the importance of being able to test their drug samples and expressed interested in using
test strips in the future. “I’ve never tried [the strips]... Where can I get those?... I’m going to get a couple...
Especially the way they’re mixing stuff so much. People dying like �ies.” (Shane, NYC, preferred heroin).
Similarly, in Illinois, Jessica recognized that fentanyl was being added to many drugs. While she had
heard of test strips, she neither used them in the past nor knew how to access them. Nevertheless, she
was interested in starting to use test strips in the future if offered by the study SSP. Jessica said:

I don't know much about them, but I do not know that [SSP] has them. That way you can test the drug that
you are doing because now everything's being laced with [fentanyl]. I’ve never used them. [I plan to use
them] if I can get them through [SSP]. I would de�nitely use them every time... I never thought that [they
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offer strips at the SSP]. I never knew that they did that kind of program. (Illinois, preferred
methamphetamine)

Among the small percentage of participants who used fentanyl tests strips in NYC or Illinois prior to the
interview, most had positive experiences with the strips though used them infrequently:

[I only use test strips] when I have a question about [the drug]. You know, I’ve got a decent plug...most of
the time...it’s not really an issue. It’s good quality. But if there’s ever a question...I’ll test it. I don’t have any
more of [the strips] now though...I actually need to get some more of them. (Tom, Illinois, preferred heroin)

Similarly, Dana described infrequent use of strips, and only with her opioids: I’m thinking about trying it
for my crack...recently in this neighborhood I’ve been getting stuff and I’ve been like, ‘What the fuck?’ So
I’m going to test it and �nd out just to see...I don’t use [the test strips] that often. I used them a few times
within the last few months (NYC, preferred methamphetamine).

In contrast, one participant expressed resistance to the use of fentanyl test strips. Marc, who used test
strips in the past, explained that he stopped testing his drug samples because he expected fentanyl to be
present in all samples. His expression of frustration with the prevalence of fentanyl in drugs revealed
developing fatalism with regard to overdose:

Fentanyl is all there is right now. If you �nd heroin, you’re lucky... I’ve used the test strips a few times but I
stopped doing it because everything’s coming positive. What the heck am I going to keep testing it for? I
know what it’s going to be, it’s fentanyl every time… the way I see it, when you're going to die, you're going
to die no matter what. Even if you take Fentanyl or cross the street. (NYC, preferred methamphetamine)

One Illinois KI who was a paramedic, David, also explained that fear of being judged negatively or
prosecuted is major deterrent to obtaining test strips in small-town rural locations:

Despite fentanyl test strips being available in the SSPs used by participants in both locations,
participants’ narratives revealed limited awareness and use of fentanyl test strips. While resistance may
be attributed to futility stemming from the perception that fentanyl is guaranteed to be in all drugs, which
was reported in urban NYC, our KI in rural Illinois suggested that PWID in small towns may also resist
using them due to concerns of being stigmatized if the strips had to be collected in public spaces. 

Modi�cation of Injection Drug Practices

Participants previously described the strategies they implemented to determine if their drugs confer
added risk for overdose. Just as important was understanding how participants modi�ed their drug use
behaviors (or not) in response to this information. Participants in both NYC and Illinois reported adjusting
their injection drug practices, often by partially injecting drugs via “test shots” when they perceived that
their drug sample contained fentanyl. Wanting to minimize his risk of fatal overdose after having
witnessed and rescued many people from accidental overdoses, William described consistent partial
injection and denied any personal instance of overdose: “[Fentanyl will] kill you if you don't know what
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you're doing. I always test products, you know. I make it up, and do a very small amount…like a test shot.”
(Illinois, preferred heroin). Likewise, Michael described his usual practice of injecting only small doses of
drugs at a time in order to “test” the potency of the sample: “I always test my bag, you know. I try to make
sure of it… let's say for instance, I'm going to shoot four or �ve batches. I test with one �rst” (NYC,
preferred methamphetamine).

However, a number of participants reported not modifying injection practices if they knew or suspected
their drug had fentanyl in it. Jason for instance only used test strips out of curiosity, to know for sure if
his sample was adulterated with fentanyl. After testing his sample, Jason said he would continue to
inject as he usually would:

I got the [fentanyl test strips] from the [SSP]. I used test strips on whatever I was doing and it actually
tested positive for Fentanyl, which kind of surprised me because I didn't think that there was fentanyl in it
at all…I said, ‘Wow, that tested positive,’ and then I do it anyway. I think the test strips are cool, you know,
just as a gauge for [fentanyl]. (Illinois, preferred heroin)

Participants in both locations used a variety of techniques to gauge whether or not their drugs were
adulterated with fentanyl. While this led to modi�cation of drug use patterns for some participants, others
did not. The following section describes how participants navigated reversing overdoses, when they
occurred. 

Overdose Reversal Practices

In contrast to other themes that emerged in our data, there were signi�cant geographical differences
between overdose reversal practices among PWID in rural Illinois and those in NYC. In particular,
participants describe different initial interventions to reverse opioid overdoses in people who are
unresponsive, cyanotic, and/or apneic. In rural Illinois, participants’ descriptions of overdose experiences,
whether during their own recent overdose or an overdose they witnessed, rarely mentioned naloxone.
Instead, the most commonly described overdose response was shocking the individual with cold water.
For example, Tom described that during his most recent overdose, his friend used a combination of cold
water and recue breathing until he was revived:

I knew that I got a lot more, like almost all of [the drugs] we had put in there. And...she looked at me and
that was the last thing I knew. And like two hours later...I wake up on the �oor covered in fucking dog hair
and ice cold, wet towels, just exhausted, you know, collapsed on the �oor. [My friend] breathed for me for
two hours. The heart never stopped, but only because she kept good oxygen. (Illinois, prefers heroin)

Participants’ descriptions of how they responded to overdoses also revealed barriers to naloxone use,
such as fear of the opioid withdrawal the naloxone receiver would experience, as described by Fiona in
relation to her husband’s overdose:

It was just God-awful. His heart never fully stopped, but his breathing was gone. But I shocked him with
some ice towels....I take Suboxone, which has naloxone in it. I mean, I think it's great for some opiates, but
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man, when you don't need it, naloxone really sucks. It's thrown me into a withdrawal before and it made
me sick. (Illinois, preferred heroin)

For Samantha, cold water baths were the only overdose response she was aware of:

I [saw] my daughter's dad hit the �oor, go blue. It freaked me out. Me and another friend, all we could think
of was to put him in the bathtub and turn on the cold water. I've been told before that for someone that
had overdosed, put him in the bathtub, cold water, ice. That's the only thing I've ever been told about an
overdose. Put him in the bathtub, turn on pure cold water. Eventually I called the ambulance. (preferred
methamphetamine)

Even participants who were trained on using naloxone, such as Bianca, forgot about naloxone and used
ice as a �rst response intervention:

I have heard of naloxone, I forgot about that. I think it’s a good thing to have around. I really do. The [SSP]
told me how to use it and gave me some. I’ve never given it, but I’ve seen other people do it… Yes [I’ve
witnessed an overdose]. They just fell and then started shaking and I guess, having convulsions then
turning blue. We started...putting ice on their hot spots, like under their armpits or their groin area. It
worked. (Illionis, preferred heroin)

Additionally, one participant asked a question related to legal repercussions that revealed how mistrust in
the police may be an additional barrier to naloxone use: I think that if people were to somehow obtain
Narcan... as long as they have a pocket full Narcan, and no dope on them, can the cops bust them and
interrogate them because of the fact that they have Narcan on them? I don’t know exactly what the
answer is to that. (David, Illinois, preferred methamphetamine).

In comparison, most participants in NYC described overdose responses with rapid activation of
emergency services and naloxone as �rst-line interventions for overdoses. Related to his own recent
overdose experience, Blake described:

I [used naloxone]...on my goddamn self. I had the Narcan in my pocket...I always got a Narcan. I got some
in my bag right here right now. I always carry the stuff on me...I had it in my pocket and I don’t know what
made me open it it... I felt [the overdose coming]. I couldn’t even feel my shoulder... I felt something numb,
like this side was numbing. That’s what made me [administer naloxone]. I know it was an overdose. (NYC,
preferred methamphetamine)

Similarly, Dana described habitually keeping multiple doses of naloxone nearby, which was needed to
reverse a friend’s overdose:

Three or four months ago, my friend overdosed. It was fentanyl. But I had the Narcan that I got from the
[SSP] so I brought her back...She was in the bathroom and I heard her fall...I went in the bathroom and I
put [naloxone] in her nose in one nostril and then the other nostril. I used the whole naloxone and she
didn't come back. She was like turning purple. So then I tried using CPR and that didn't work so I hit her
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again with naloxone, the other one that we had in the house and then she came back. Two things of
naloxone did bring her back… I usually carry naloxone with me regularly. (preferred methamphetamine)

Rebecca describes a similar situation in which her friend was able to successfully reverse an overdose
with naloxone which he carried on his person: My roommate was walking into the corner store to get a
cigarette and out of nowhere this girl comes running. She's like, ‘He's overdosing, throwing up.’ So he
happened to have naloxone in his pocket and he shot it in the kid's nose and �nally, the kid came back
(NYC, preferred methamphetamine). In addition to PWID participant narratives, KIs contextual structural
factors that prevent overdose mortality. For example, one practice put in place to respond to overdoses
within NYC SSPs, which was not discussed in Illinois, is to time clients when they use the bathroom. It
was explained that checking on a client within 7 minutes is su�cient time to administer Naloxone and
prevent overdose mortality. One participant who worked at the SSP describes that the SSP started doing
this after �nding a client in the bathroom experiencing an overdose:

I think probably two people I’ve crossed [within the SSP] ODed but... they were revived. We caught it in
time, because we had a client that was stuck in the bathroom for a long time and when I happened to
knock and open the door he was on the �oor. We had to close it down and take care of him....You’ve got 7
minutes in the bathroom and if you’re in there longer than 7 minutes I’ll go knock. If you don’t answer or
respond, then I open the door. (Timothy, NYC, preferred heroin)

Maria, a KI, also expresses frustration of the lack of funding for these services, which are pivotal
structural interventions to reduce overdose mortality:

Everyone that comes in to use the bathroom, they sign up, they get 15 minutes. There's a designated
person that just watches the two bathrooms. They knock on the door every three minutes, make sure
they're okay if they're not... we've got an AED [automated external de�brillator], oxygen, um, a BVM [BVM
mask] mask. We've got Narcan obviously... The basics to bring someone back if they do overdose, which
thank God we've not had any fatalities... What frustrates me is that there's very little funding for running
our bathrooms for overdose prevention. (NYC)

Despite higher rates of naloxone use, overdose reversal was still reported as problematic by some PWID.
Luke admitted that it was di�cult for him to carry naloxone because of housing instability. He said that
he carries naloxone on his person only sometimes, but does keep a rescue kit in a shelter locker:

I have naloxone at the shelter, it's in my locker. I usually don't carry it with me all the time because there's
no way that I would use until tonight when I'm at the shelter. It's also the time of the year. I don't carry a
backpack now because when it starts getting a little colder I'll probably have my backpack and I'll have
some naloxone in there. (NYC, preferred heroin)

Similar to the Illinois participants, Jessie described how fear of police negatively impacted his overdose
response:
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I’ve been hanging out with this kid every day for the past two months... We cop the oxy 30s, we get some
Xannies with it. He eats about 10 of them, he took a couple of bars. He passes out... I look at him, he’s
fucking completely blue. I fucking slam [my breaks]... I’m slapping him, I can’t get him up... I’m driving...
Know the �rst thing came to my mind was? Take his body and put him back in his car... Scared to death
with the drugs and everything... So what I did was I fucking pull into my house, I take the drugs... out of
his pocket, I throw it on my lawn. I get back in my car, I call the ambulance... They come, they put him on
oxygen, and he wakes up on the spot. (Jesse, NYC, preferred heroin)

Kelly, a KI and nurse at an SSP in New York City, recognized systemic and institutional problems related to
opioid overdose. She explained that there are frequent delays in emergency response times for overdose-
related calls and expressed frustration with the lack of funding for overdose education and reversal
programs:

Our staff are pretty well trained. They have gotten to a point where they can stay calm, react, and keep the
drop-in center calm. It takes EMS a really long time to get here... We have a policy here with that anyone
that calls 911, you cannot mention overdose or drug use, you just say unconscious not breathing because
this area is so saturated with overdose and drug-related 911 calls that EMS kind of skips them
sometimes, which is like terrible but I also realize it's systemic. Like they're overworked and they're
struggling... with what's going on.

Discussion
By comparing narratives from rural and urban PWID, we were able to describe how perceptions of local
drug markets and strategies to prevent and reverse overdose differed by geographic area. Common
across both locations was awareness that fentanyl has been mixed with drugs within the local drug
market. In the context of NYC, this �nding was not surprising, given that illicitly manufactured fentanyl
has historically been predominantly concentrated within the east coast heroin market (2). However, rural
participants in our study perceived that illicitly manufactured fentanyl has been widely mixed into their
methamphetamine drug supply, which, until recently has been perceived as rarely occurring (43). This
�nding contributes to the growing body of new research demonstrating recent US trends of increased
fentanyl in stimulants, such as methamphetamines and cocaine (44), suggesting the need for overdose
interventions tailored to address dependence on both opioids and stimulants.

One of the most prominent contrasts emerging from our data was geographic differences in naloxone
use. None of the PWID in rural Illinois described the use of naloxone during recently witnessed overdoses.
In contrast, participants in NYC described frequently using naloxone in the event of overdose. A major
driver of differential naloxone use may be decreased access to naloxone in rural compared to urban
locations. For example, beginning in 2017 NYC invested $38 million per year to combat opioid overdose
deaths through the HealingNYC initiative (45). Part of this initiative has been to distribute naloxone. NYC
also has pharmacist-distributed naloxone that does not require a prescription. Therefore, someone can
get naloxone free at a participating pharmacy, and if the pharmacy does not offer free naloxone, a
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number of pharmacies offer a co-pay assistance program (46). Broadly speaking, states with similar
naloxone access laws granting direct authority to pharmacists to provide naloxone tend to experience
declines in fatal opioid-related overdoses (47). In contrast, while pharmacists in Illinois can dispense
naloxone without a prescription (48), the rural landscape of participating pharmacies may make it more
di�cult to access due to large distances to participating pharmacies (49) Fear of stigma or disclosure of
drug use from the provider may also deter PWID from attempting to acquire naloxone. Additionally,
practices such as the bathroom policies within SSPs to reduce overdose that explicitly incorporated
naloxone, as described by our Key Informants, have led to greater integration of naloxone in PWID’s daily
surroundings. This pervasiveness of naloxone may provide PWID in NYC with a less stigmatizing
environment towards injection drug use, which may in turn mitigate fears of carrying naloxone (50-52).
Additionally, participants in rural Illinois, but not NYC, discussed hesitancy to administer naloxone due to
concerns related to post-reversal side effects, such as severe opioid withdrawal. This difference likely
re�ects the local environments of both locations, including the normalization of naloxone, in part due to
structural differences in NYC described above. Therefore, developing infrastructures to support naloxone
distribution and use, as well as funding initiatives, may be particularly bene�cial for the rural Illinois
community. In addition, education about the effects of naloxone after administration, with a focus on
communication skills to mitigate potential post-reversal con�ict between the naloxone administrator and
the naloxone recipient would help (53).

Although narratives from NYC participants described more comfort with using naloxone, a key barrier to
naloxone use and calling emergency respondents that emerged in both locations was the fear of police
response. Both New York and Illinois have enacted Good Samaritan Laws (GSL) that offer legal
protection to people who call 911 or seek medical attention related to an opiate overdose (54). While
these laws have been associated with reductions in opioid related mortality (55), our data as well as
others (56, 57), suggests that participants are either unaware of GSL or that distrust and fear of police
remain a barrier to overdose response despite GSL. These �ndings suggest interventions are needed to
further support PWID in both locations to use Naloxone and call 911 when witnessing an overdose. Given
the widespread fear of legal repercussions associated with overdose responses, guidance and education
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 (58, 59).
However, in many states the protections afforded by these laws are limited, constraining their
effectiveness at reducing overdose-related harms. States and localities should expand criminal-legal
protections for low-level drug related violations when witnesses call 911 for an overdose.

A �rst line of defense for avoiding overdoses in both locations was purchasing drugs from trusted and
consistent drug sellers who they believed would alert them if fentanyl was in the supply, which has been
widely reported among samples of urban PWID (15-18, 60), but to our knowledge has not been reported
as occurring in rural locations. This �nding, along with our �nding related to how SSPs in urban NYC
relay information about “bad batches” that may contain fentanyl, highlight the important role that social
networks of PWID in both urban and rural locations play in fentanyl-related information diffusion. Social
networks of PWID have long been recognized as a source of information sharing, advice seeking, and
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support (61-65), and can contribute to uptake of pro-health behaviors and health and social services (62).
For example, Sherman et al. (2020) report that among participants in an overdose prevention and
naloxone distribution program in Baltimore, MD, many were highly motivated to share information on
overdose prevention and management, particularly the use of naloxone, to their peers and family (66).
Social networks could therefore be leveraged to increase awareness and use of use of other overdose
prevention strategies, such as fentanyl test strips due to their low use in both geographic locations, and
of naloxone particularly in rural Illinois. It is important to note that social distancing as a result of COVID-
19 may challenge PWID’s ability to access such information from trusted sources within their network
(67). This will likely be a prominent issue for PWID in both rural and urban locations, though potentially
ampli�ed for rural PWID who already have less access to illicit street drug sellers due lower population
density and increased transportation issues compared to urban locations (68, 69). In the event that
COVID-19 has disrupted PWID’s ability to locate trusted drug sellers, SSPs may play an even greater role
in connecting PWID to information about drugs containing fentanyl.

Like all studies, there are important limitations. First, we had to terminate data collection due to COVID-19,
though we believe we were able to reach saturation (i.e., the point at which no new data emerges in
interviews) (70). Also, this study sampled PWID who were actively using SSP services. There are many
PWID who do not use harm reduction services who are not represented in this study, and who may be
more at risk for fatal overdoses if they do not have access to harm reduction services such as fentanyl
testing strips, naloxone, and the latest harm reduction information. Further, the SSP services that we
partnered with may differ from other SSPs in the US and therefore our data may not be generalizable to
PWID engaged in harm reduction. Despite these limitations, this study makes key contributions to
science. This study provides a nuanced understanding of rural-urban differences in overdose risk and
prevention strategies. Key differences emerged related to structural issues by location, which affected
drug supply and access to naloxone. By uniquely focusing on rural and urban differences, we were able
to tease out important structural issues that can exacerbate or mitigate overdoses. These �ndings should
inform regional-speci�c interventions to reduce overdose risk among PWID. Although naloxone cannot
reverse a stimulant overdose, it should still be provided to people who use stimulants in locations where
fentanyl is in the stimulant supply. 
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Table 1. PWID Demographics (n=59)

  Total NYC (n=40) Illinois (n=19)

  N (%) N(%) N(%)

Gender      

Male 33 (55.9) 24 (60.0) 9 (47.4)

Female 24 (40.7) 14 (35.0) 10 (52.6)

Transwoman 2 (3.4) 2 (5.0) 0 (0.0)

Age (mean, std) 40.2 (9.3) 41.9 (9.5) 36.7 (8.1)

Race/Ethnicity      

White 25 (42.4) 8 (20.0) 17 (89.4)

Hispanic or Latinx 18 (30.5) 18 (45.0) 0 (0.0)

Black or African American 6 (10.2) 5 (12.5) 1 (5.3)

Multiracial 6 (10.2) 6 (15.0) 0 (0.0)

Not Speci�ed 3 (5.1) 3 (7.5) 0 (0.0)

Native American 1 (1.7) 0 (0.0) 1 (5.3)

Sexual Orientation      

Heterosexual or Straight 51 (86.4) 34 (85.0) 17 (89.4)

Bisexual 3 (5.1) 1 (2.5) 2 (10.6)

Gay or Lesbian 1 (1.7) 1 (2.5) 0 (0.0)

Not Speci�ed 4 (6.8) 4 (10.0) 0 (0.0)

Education      

Less than High School 12 (20.3) 9 (22.5) 3

High School or GED 20 (33.9) 13 (32.5) 7

Some College 20 (33.9) 12 (30.0) 8

Bachelor's Degree 2 (3.4) 1 (2.5) 1

Graduate Degree 1 (1.7) 1 (2.5) 0

Not Speci�ed 4 (6.8) 4 (10.0) 0

Currently Injects Drugs 51 (86.4) 32 (80.0) 19 (100.0)

Drug Preference      
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     Preferred opioids 31 (52.5) 24 (60.0) 7 (36.8)

     Preferring stimulants 28 (47.5) 16 (40.0) 12 (63.2)
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Table 2. Key Informant Demographic    

  Total

(N=7)

NYC

(N=3)

Illinois (N=4)

  N (%) N (%) N (%)

Gender      

Male 4 (57.14) 1 (33.33) 3 (75)

Female 2 (28.57) 1 (33.33) 1 (25)

Transwoman 1 (14.29) 1 (33.33) 0 (0.0)

Age      

18-30 1 (14.29) 1 (33.33) 0 (0.0)

31-40 2 (28.57) 2 (66.66) 0 (0.0)

41-50 2 (28.57) 0 (0.0) 2 (50)

51-60 2 (28.57) 0 (0.0) 2 (50)

Race/Ethnicity      

White 5 (71.43) 1 (33.33) 4 (100)

Black and Hispanic 1 (14.29) 2 (66.66) 0 (0.0)

Sexual Orientation      

Heterosexual 5 (71.43) 2 (66.66) 3 (75)

Bisexual 1 (14.29) 1 (33.33) 0 (0.0)

Gay or Lesbian 1 (14.29) 0 (0.0) 1 (25)

Employment      

     SSP Staff Member 4 (57.14) 3 (100) 1 (25)

     Pharmacist 1 (14.29) 0 (0.0) 1 (25)

     Paramedic 2 (28.6) 0 (0.0) 2 (50)

Education      

Bachelor's Degree 4 (57.14) 2 (66.66) 2 (50)

Graduate Degree 2 (28.57) 1 (33.33) 1 (25)

Not Speci�ed 1 (14.29) 0 (0.0) 1 (25)


