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Abstract

Background Fentanyl and fentanyl-related analogues are the main drivers of overdose death in the USA, particularly
among people who inject drugs (PWID). Despite the fact that non-Hispanic whites exhibit higher population rates of
synthetic opioid mortality, overdose deaths have increased among African American and Latinos in urban areas. Yet
little attention has been paid to the introduction of fentanyl among rural PWID in Puerto Rico.

Methods We conducted N=38 in-depth interviews with PWID in rural Puerto Rico to document participants’ experi-
ences of injection drug use after the arrival of fentanyl and the strategies they implemented to manage overdose
death risks.

Results Participants suggest that the arrival of fentanyl in large scale happened after Hurricane Maria in 2017; this
coincided with a dramatic increase in overdose episodes and deaths. Fear of overdose deaths motivated some par-
ticipants to substitute intravenous drug use for other forms of substance use or to seek MOUD. PWID that continued
injection use resorted to conducting “hit tests," avoiding injecting alone, using naloxone, and employing fentany!
testing strips.

Conclusions While overdose deaths would have been higher without participants' willingness to adopt harm-reduc-
tion strategies, this paper illustrates the limits of these policies to address the current epidemic of fentanyl-related
overdose deaths among this population. More studies are needed to understand how health disparities shape over-
dose risks for minority populations. However, major policy changes, in particular the revision of the harmful role of the
War on Drugs and the termination of failed neoliberal economic policies that contribute to deaths of despair, should
be addressed if we are to make a dent in this epidemic.
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Introduction
After a sharp increase starting in 2013 and a brief respite
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seems to have aggravated this trend [4]. Fentanyl and fen-
tanyl-related analogues are the main drivers of the over-
dose deaths in the USA. With a heavy presence in drug
markets in the North East and MidWest, recently this
synthetic opioid, 50 times more powerful than Morphine,
has more recently reached the South and West US mar-
kets [7]. In addition, fentanyl contained in heroin seems
to increasingly affect polysubstance users of stimulants
like cocaine and methamphetamine [5, 6].

The arrival of fentanyl has radically modified the
risk environment for people who inject drugs (PWID),
increasing overdose risk [8]. Injecting in public places [9]
and drug combining [10] are associated with higher over-
dose risk. Other factors for overdose risk include postin-
carceration, MOUD interruption, and polysubstance use
[11]. Social and structural factors such as unemployment,
poverty, homelessness, economic crisis or deindustri-
alization have also been linked with an increased risk of
overdose deaths [12-14]. The presence of fentanyl and
analogues magnified these risks, rising new challenges
for the implementation of harm reduction policies.

Despite the terrible toll fentanyl-related deaths, par-
ticularly among PWID, relatively few studies have doc-
umented the ways in which people who use drugs have
responded to the ongoing crisis. A study among opioid
users conducted by McLean et al. in 2017 among opioid
users in Southwest Pennsylvania shows that study par-
ticipants were concerned by the risk of fentanyl-related
overdose deaths adopting a series of strategies involving,
substituting heroin for prescription opioids, abandon-
ing heroin use and entering MOUD [15]. Other studies
showed a willingness to employ Fentanyl Testing Strips,
to assess drug quality [16, 17] or conducting tests hits to
assess drug purity and intensity [18].

Confronted with epidemic levels of overdose episodes
and deaths, PWID were required to implement, innova-
tive, informal, community-based, and peer-to-peer harm
reduction measures to respond to the overdose epidemic.
Yet, little is known about how individual, behavioral and
structural factors shaped PWID’s ability to enact these
changes, particularly among rural PWID, or those from
minority backgrounds who are disproportionally affected
by fentanyl-related overdose deaths [19]. Despite the
fact that non-Hispanic whites exhibit higher population
rates of synthetic opioid mortality, overdose deaths have
increased among urban African American and Latinos in
urban areas [20]. In particular, overdose deaths among
Puerto Ricans living in the USA are proportionally higher
than among white non-Hispanics [21].

While fentanyl was already present in Puerto Rico
a few months before Hurricane Maria, in September
2017, overdose deaths exploded in its aftermath [22]. By
chance, we had been on the Island since 2015, conducting
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a multi-year study of social networks and HIV/HCV risk
among PWID in rural Puerto Rico and were able to docu-
ment the changes brought by the introduction of fenta-
nyl in the drug environment. This observational study,
allowed us to compare pre—post-fentanyl-related injec-
tion behaviors, as well as participants’ efforts to cope with
the arrival of fentanyl. Employing a qualitative method-
ology, this paper explores participants’ experiences of
injection drug use after the arrival of fentanyl, offering a
unique perspective on coping strategies to prevent over-
dose deaths. In so doing, the paper not only contributes
to illustrate how health disparities shape overdose deaths
among PWID, but also, shows the possibilities and limits
of harm reduction policies in the time of fentanyl.

Due to a paucity of reliable epidemiological data, it is
not possible to estimate recent overdose deaths among
PWID in Puerto Rico. Some sources note a sharp
increase since 2017 [23], however, hurricane Maria, dis-
rupted an already limited surveillance in the Island [24].
Anecdotal evidence from syringe exchange programs
(SEP) who have a presence on the ground as well as our
own observations shows a dramatic rise in fentanyl-
related overdose deaths.

In addition, PWID in Puerto Rico are also dispropor-
tionately exposed to other drug-related harms. Histori-
cally, Puerto Rico hosts one of the highest incidences of
HIV and hepatitis C (HCV) infection in the USA, with
a significant proportion of those infections coming from
drug use. In recent surveillance data, HIV prevalence
among PWID in Puerto Rico was 11.6% (compared to
6.4% in the continental USA) [25] and more than 80% of
current PWID in Puerto Rico were found to be infected
with HCV [26]. A comparative longitudinal study of
(urban) Puerto Rican PWID living in Bayamon (PR) and
Puerto Ricans PWID living in New York (NY) concluded
that the former were almost four times as likely to con-
tract HIV, and once infected they showed a mortality
rate that was three times as high as their mainland coun-
terparts [27]. Disparities in infection rates and survival
between NY and PR injectors in that study were associ-
ated with lower levels of HIV prevention and care ser-
vice utilization in PR in comparison to NY. A mere 9.6%
(compared to 37% in NY) of HIV positive PWID in the
PR sample accessed HIV treatment, and only 34% (com-
pared to 47% in NY) reported using an SEP to obtain
sterile injecting equipment [28-30].

From economic crisis and despair, to a lack of MAT
[31] syringe exchange programs, or incarceration rates
for what are often non-violent drug-related crimes [32]
many risk factors for overdose deaths are magnified
in Puerto Rico. The arrival of fentanyl finds a popula-
tion that that has been significantly impacted by a string
of natural and economic disasters (including financial



Abadie Harm Reduction Journal (2023) 20:75

collapse during the summer of 2017 where the island
was forced to declare bankruptcy and was placed by the
US Congress under the administration of a fiscal board
charged with managing its economy, and the back-to-
back devastation of hurricanes Irma and Maria in the
fall of 2017 [33]. According to the last US Census, almost
half of the population of the island (44%) lives in pov-
erty, three times the rate in continental USA [34]. Among
PWID, poverty levels are even higher with almost half
having been homeless at some point during the past year
[35].

Materials and methods

Data

Data were gathered as part of a large multi-phase study
of social networks and HIV/HCV risk among active
PWID residing in four rural towns in central Puerto Rico
conducted between 2015 and 2019. A modified NHBS
survey about injection risk behaviors was applied, and
participants were also tested for HIV and HCV at differ-
ent intervals. Respondent driven sampling was employed
to recruit the study population. Methodological issues
related to this sampling strategy have been reported else-
where [36, 37]. In 2018, in the aftermath of hurricane
Maria, we conducted a follow-up study to document
changes in injection risk practices within this population
and in particular, the coping strategies PWID enacted to
manage risks during the arrival of fentanyl in the Island.

Measures

Our sample was composed of (N=38) PWID who
had been previously enrolled in the parent study. We
employed a purposeful sample, including participants
from different sociodemographic backgrounds, and with
diverse injection risk profiles, from high injection fre-
quency participants to low frequency, or no longer inject-
ing. Mindful of the gendered nature of PWID in Puerto
Rico, particularly in rural areas where nine out of ten
PWID are men, [38] we oversampled to include more
women (N=5) in our study.

A semi structured questionnaire inquired about par-
ticipants’ experiences after the irruption of fentanyl, par-
ticularly, in relation to the changing drug supply, their
risk perception, the effects on injection practices, and
the strategies they enacted to minimize overdose risk.
In addition, despite the difficult fieldwork conditions
after Hurricane Maria that left parts of the island with-
out electricity for months, a rapid ethnographic assess-
ment [39] was employed to register the lived experience
of the arrival of fentanyl among rural PWID. During
three months the author and two research assistants fol-
lowed participants to shooting galleries and other venues
where they use drugs to document injection practices
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after the arrival of fentanyl. In addition to observe pos-
sible changes in risk management, we also had the
opportunity to accompany participants to their MOUD
appointments, providing another opportunity to discuss
motivations to enter or remain in treatment and the role
of fentanyl in their decision making process. Finally, in
all our interactions we paid close attention to the ways
participants talked about fentanyl. One particular ques-
tion we had was if participants talked about Fentanyl in
a positive or negative way, and which terms did they use.

Analytic approach

Interviews were transcribed and translated using a Deep
L, a translation software program. Transcripts were then
revised for accuracy by a bilingual research assistant. Eth-
nographic field notes were audio-recorded and then ana-
lyzing using a qualitative software program, MAXQDA.
Upon completion of the survey questionnaire (described
below), all participants were given $40; those who par-
ticipated in an ethnographic follow-up, lasting around
one hour received an additional $40. All participants
signed an informed consent form. The study received IRB
approval through the IRB at the University of Nebraska-
Lincoln. To protect confidentiality and anonymity, all
names reported in the results are pseudonyms.

Results

The arrival of fentanyl

While participants agree that fentanyl was already pre-
sent in the drug supply before Hurricane Maria, in Sep-
tember 2017, they point to the aftermath of this natural
disaster as the moment when fentanyl arrived. According
to Orvi, a participant in the early 30’s, fentanyl “exploded
after Maria” and currently “is in everything” PWID in
rural Puerto Rico recognized the presence of fentanyl as
soon as it was introduced. While for some participants,
fentanyl is indistinguishable from heroin at simple view,
others believe that they can recognize fentanyl due to its
odor: “it smells different, I can’t explain” (Tonito), but
most agree that the main difference from heroin can be
seen during drug preparation. Before the arrival of Fenta-
nyl, heroin had a white, creamy color and while “cooked”
during preparation, it would turn to a brownish tone.
Fentanyl, according to participants adopts a very differ-
ent color: “It gets really dark, like coca cola but darker.
It seems cigarette ashes when you see it in powder, but
when you through water in, it gets darker” (Papo). For
others, “It is like you were cooking Nestquick” (Chillin).
The preparation is so dark that participants struggle
to distinguish the blood entering the syringe: “It cooks
black, you look at the syringe and you don’t know which
is the blood and which is the drug. They are the same
colour!|” (Tato). This change in color was immediately
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evident to participants: “Something dark. I have never
seen anything like this before!|” (Miguelito). While most
participants identify fentanyl due to its dark color during
preparation, some participants have seen fentanyl acquire
other colors during drug preparation: “I associate [fenta-
nyl] to this dark color. But I have also cooked it pinkish
and I have seen it also green” (Kiri). Other participants
associate fentanyl not to a particular color, but to a range
of colors. For example, Chino compares preparing fenta-
nyl to M&Ms. The following conversation illustrates this
point:

Chino: Like M&Ms, look at it! [sitting in the study
van, in a parking lot. He extracts his cooker, a tiny,
metallic cap provided by a local syringe exchange
provider]. He extends the cooker to the interviewer
who holds it in his hand.

Interviewer: I can see different colors, am I right?
Chino: Yes, like yellow, blue and red. Do you see how
it colors the cooker?

Interviewer: Yes, I do. Can I see the filter? Is it stain
it too?

Chino: I don't have it. Somebody asked me to clean it
and I gave it to him. Look at the cooker, it’s red there.
And look at the bottom, it’s yellow, red, blue. Look at that
blue dot. Did you see it? And do you see the red dot here
too? [pointing to a very small red dot]. If I go right now
and I buy a bag and I cook it right here, talking to you,
you'll see it because the colors form right there, really
quick, pam! It’s like the M&Ms when you pick them up in
your hands and they leave their stains. Like that!

It is possible that the differences in color might be at
least in part due to the fact that fentanyl has many dif-
ferent formulations that might react in particular ways
during drug preparation. Some participants resented
the transition to fentanyl, they were not only suspicious
of the fentanyl appearance, but also, its effects. For this
group, fentanyl was not: “droga,” the local jargon for
heroin. And while PWID already knew that the available
heroin was far from pure, cut with anything from benzo-
diazepines to any imitating substance like talcum, milk
or baking powder, they failed to perceive any fentanyl
effects, as this participant explains: “It [Fentanyl] doesn’t
do anything to you. Before I got up at 5 am and I would
buy eight [heroin] bags and three of “perico” [cocaine]
and right there, I used to spend $100. Now, I dont even
spend $20 or $30 a day. If I still use it’s for the habit, just
to fee the needle or something. I really don’t know. (Rafa).
This group believed that not only they could not get
a “high” but also, that its effects would wane off earlier,
forcing them to hustle more often in order to afford the
next dose. In their view, this drug was a “racket” (Vitin) a
way of cheating PWID out of their money.
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The dealers cheat, you know? Users are already suf-

fering due to an addiction and they [dealers] they
are cheating them, selling them something that
addicts are going to buy because they are desperate.
Dealers play with users’ lives selling them something
that might kill them. I get pissed off, just knowing
that there might be people without a conscience, that
don’t care about the addicts’ life and that they put
money before life. Bah, there is nothing that can be
done, the street is like that! (Zuli)

It is possible that different perceptions about the qual-
ity or potency of fentanyl among PWID were based on
frequency of use, with those using more frequently hav-
ing an appreciation for the effects while those that used
fentanyl more sparsely might harbor a more negative
view of its effects.

Yet, the main and most concerning aspect of the arrival
of fentanyl according to participants was not the change
in drug appearance and quality. Fentanyl caused a dra-
matic increase in overdose events and deaths. Within a
few months after the arrival of fentanyl, most PWID in
our study knew somebody in their social network that
had a fentanyl-related overdose episode or had died as a
result of an overdose. Kiomara summarizes the effects of
fentanyl-related overdoses:

“There is people that has died with that” Another par-
ticipant provides a more detailed account of the impact
of fentanyl on drug-related overdose deaths:

It was after the hurricanes that it went up [overdose]
with the Fentanyl. Nobody knew what it was, and
folks were used to shot up more than one bag and
when they used Fentanyl then... Thirteen or fourteen
died only in our town and like twelve hospitalized,
intubated due to the Fentanyl right now. There were
folks that came right out of jail, bought [drugs], used
and died there! (Manny).

Shooting up and the management of overdose risk
While participants were initially worried about the
arrival of fentanyl, those that continued injecting, soon
became habituated to it. It might have helped to provide
a sense of continuity in the drug supply that drug pricing
did not change, and the same drug sizes were maintained.
“The first time we saw it [Fentanyl] was in the $10 bags
and it made an impact. Wow! What a big bag and this
drug, so brown! We were worried but they [drug deal-
ers] always give it to try it out and they tell you: “Be care-
ful, it is strong” You get used to it and now if we don't
get fentanyl, we don’t feel anything. The downside is that
with Fentanyl the high is more intense, but the effect goes
away faster. You immediately want more. If we get a bag
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without fentanyl, filled with heroin or just a bit of fen-
tanyl, it is a bit clear. As soon as we see it, we get mad
because we want the brown one with Fentanyl: I'll need
more because this shit won’t do anything” (Chillin).

Mindful of the overdose risk, these participants some-
times resorted to check drug potency, injecting incre-
mentally, instead of delivering all the load at once. One
participant explains the procedure: “I wait, I load little by
little, I never load the full load. I go from 10 [ml] in 10,
waiting 10 to 15 s in between to know what I am feeling
and If I feel that it is fine, then I load another bit and then
a bit more. I never had an overdose.” (Kiomara).

In addition, participants might seek to avoid injecting
alone, in order to be able to be assisted in the event of
an overdose. This strategy is reinforced by the used of
naloxone, an opioid antagonist medication that has been
made available by the only syringe exchange provider in
the area. Ethnographic data shows that participants knew
of naloxone as soon as it became available preferring the
injection modality to the nasal one, due to the familiar-
ity with the intravenous route of administration. Numer-
ous participants administered naloxone to others in the
course of an overdose, “bringing them back,’” its use had
some limitations. For example, not all participants car-
ried naloxone with them, preferring to leave it at home.
And while at home, many inject alone, a last “shoot” to
sustain them before they could acquire their dose again.
Pablito illustrate some of these barriers:

“I have dealt with folks that overdose and I have saved
them. Right now I don’t have Narcan with me, it’s at
home but just the other day I used with somebody from
around here. I think he wasn’t using every day, he gave
me 50 [ml] and he got another 40 and overdosed. I gave
him to Narcan shoots I had with me. He didn’t have any
Narcan. That’s why I wonder: if one day it happens to me,
who is going to save me?

Through the same syringe exchange programs, PWID
were introduced to fentanyl test strips (FTS), to assist
them determine whether fentanyl was present in their
drug of choice. FTS are paper strips used to detect the
presence of fentanyl not only in the drug of choice, but
also, the cooker or cotton used in its preparation. Simi-
larly to a pregnancy test, if fentanyl is present, one line
appears on the strip while two parallel lines signal
absence. Our ethnographic observations of participants
while injecting drugs and of their interactions with the
staff of the syringe exchange while receiving the FTS
show that participants welcomed the idea of using FTS
and many used them to test their drug supply. However,
in order to test drugs, participants had to hustle and
acquire them first. Finding that a “bag” contained fen-
tanyl before injecting was not perceived as a barrier to
use. Participants’ in this situation prioritized “la cura” or
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avoiding the painful effects of heroin withdrawal, choos-
ing to use this dose, than to lose and have to go to the
trouble of finding the money and the having to go to the
“Punto,” drug selling spot to buy it again. Furthermore,
participants’ belief that fentanyl is everywhere—con-
firmed by their own experience and reinforced by the
use of the FTS-would mean that discarding a dose with
fentanyl would not prevent an overdose risk because the
next shoot might contain fentanyl as well. The main use
of the FTS seems to be to provide a valuable opportunity
to conduct harm reduction. Staff at the syringe exchange,
not only distributed the strips, but also, discussed with
their clients, the overdose risks associated with fentanyl
and how to adopt safer injection practices, not inject-
ing the whole load at once, but in increments, not using
alone and carrying naloxone.

These strategies are not mutually exclusive, and some
participants have enacted all in an effort to prevent an
overdose episode. Nanito, in his 50s, preferred to inject
with somebody else: “even if I have to share drugs with
him,” and never shoots the full load but: “little by little”
Yet, he overdosed two times, and, on both occasions,
he was administered naloxone. “They call me the dead
alive!” Only a few months later, the died as a result of
another overdose when the person he was injecting with,
got scared and ran away without assisting him, illustrat-
ing the limits of these strategies to cope with the impact
of Fentanyl.

Radical strategies: quitting, seeking treatment, shifting
drug use patterns
“Basura,” Trash; “Porqueria,” Rubbish; “Demonio,” demon;
“asesina,” killer; “muerte,” death; participants’ association
with Fentanyl were overtly negative, even for those that
still use it. This might suggest that the arrival of fentanyl
in Puerto Rico was not prompted by demand but rather
by supply. Concerns over drug quality, but primarily,
the fear of experimenting or dying of an overdose, pro-
duced important changes in injection behaviors among
PWID. Some became habituated to fentanyl and contin-
ued injecting but adopting some measures to minimize
overdose risk. Others quit injection drug use and entered
MOUD, while others adopted a participant driven “Harm
Reduction” program, replacing opioid use with other
drugs of choice from marihuana to potpourri, as is locally
known, to crack or benzodiazepines or alcohol, anything
that would prevent them from overdose death. Caman,
a participant that had used for more than twenty years
summarized the main motivation behind these changes:
“I don’t want to die” (Caman).

The main strategies deployed by participants are quit-
ting intravenous drug use, substitute injection drug use
by other substances and entering treatment.
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Chuchan illustrates how undesirable drug effects
and the fear of suffering overdose deaths might prompt
PWID to quit injection drug use: “[Fentanyl] is like when
you use something to put yourself to sleep, but it makes
immediate effect, you feel the hit in your heart. Since
I was using by vein, I could feel it, pum! I got scared. I
always used at home, I was lying in bed and thought:
“shit, I am gonna lie here, mom is going to find me dead
in my room” And that day I decided to quit, and I have
not used again” (Chuchan).

This participant had been in a Methadone program in
the past, and after this episode decided to re-enter treat-
ment again. However, some PWID in the study suggested
that MOUD might not be as effective treating fentanyl
dependence. Chino entered a Methadone program in an
attempt to manage drug use after the introduction of Fen-
tanyl but continued using at the same high frequency and
finally abandoned treatment after a few weeks. Accord-
ing to him neither Suboxone nor Methadone are effective
in treating fentanyl because “Fentanyl is much stronger
[than Suboxone or Methadone]” (Chino). Another par-
ticipant agrees: “it is not the same, it doesn’t block it. If
you are in Methadone and you use Fentanyl you will still
feel the shoot. People on Methadone are hooked up, they
still feel sick. It's messed up.” (Pablito).

Finally, other participants attempt to avoid fentanyl
by quitting intravenous drug use and shifting substance
use to other substances that do not present the same risk
of overdose death. Polysubstance users, PWID can then
resort to some of substances they were co-using during
their careers. Some prefer marihuana to help them with
sleep, appetite and relaxation, while others resort to alco-
hol use, crack cocaine or benzodiazepines. Potpourri, a
cheap synthetic cannabinoid widely available in Puerto
Rico, has been adopted by PWID who believe that it can
help mask the powerful Fentanyl withdrawal symptoms.

Discussion

Results suggest that PWID in rural Puerto Rico were con-
cerned by fentanyl-related overdose deaths that spiked
after the arrival of synthetic opioids in the Island and
adopted a number of strategies to cope with overdose
risks. Active participants adopted hit tests, employed
fentanyl testing strips, carried naloxone and attempted
to inject in the presence of somebody else. These findings
are consistent with other studies [16, 40—44].

Without participants willing to use naloxone or adopt
other proven harm reduction practices like using fen-
tanyl strips, not injecting alone, or conducting hit tests,
the number of overdose deaths would probably be much
higher [45, 46]. However, as the latest figures on fentanyl-
related overdose deaths illustrate, these measures do not
seem to be enough to curb this epidemic. For example,
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using fentanyl testing strips in most cases only confirmed
to participants that most doses carried fentanyl. Hav-
ing gone through the trouble (and expense) to acquire
the drug, most users chose to inject after confirming the
presence of fentanyl in their drug of choice. This find-
ing has been corroborated by other studies showing
lower utilization rates for fentanyl strips among minor-
ity populations [47]. While PWID in our study had access
to naloxone, they did not carry it with them all the time,
reducing the opportunity to use it in the event of an over-
dose. Not injecting alone is reinforced by the cultural
practice of caballo, when PWID acquire and then use
drugs together [48], but study participants might prefer
to use alone, particularly either in their “last hit” of the
day or the first hit in the morning. For those participants
that attempted substituting heroin, or fentanyl for other
substances, while marihuana use has been found to have
positive effects [49], other substances like crack, alco-
hol, benzodiazepines, or K2, are not without risks. For
example, more attention should be paid to the potential
harms of alcohol use in a population with a very high
prevalence of HCV, while benzodiazepines use increase
mortality risks among polysubstance users [50]. Finally,
seeking MOUD in the time of fentanyl raises a number
of challenges. MAT might not be as effective for fentanyl
[51]. In addition, while interrupting MAT increases the
risks of experiencing an overdose death, this outcome is
magnified due to the presence of fentanyl [52, 53]. In this
context, punitive policies that penalize non-compliant
treatment users with program termination should be re-
examined [54].

This study shows that effects of fentanyl among rural
PWID have been particularly severe. While there are cur-
rently no epidemiological studies available, our data and
other anecdotal evidence, in media and through syringe
exchange programs, suggest that overdose deaths have
disproportionately affected this community. Some studies
conducted among Puerto Ricans living in the USA and in
Puerto Rico suggest that health disparities might explain
the high overdose deaths among this population [55-59].
We argue that fentanyl-related overdose deaths and other
drug-related harms among PWID in Puerto Rico, cannot
be understood simply as the product of the emergence of
a powerful synthetic opioid flooding the market. As Mer-
rill Singer has noticed in accounting for previous epidem-
ics, fentanyl overdose deaths, might not be characterized
as an epidemic, but a syndemic event, where a multitude
of socio-cultural factors add to the effects of fentanyl to
create a public health crisis [60]. In the case of Puerto
Rico, an ongoing economic crisis, a lack of MOUD, high
rates of incarceration for drug-related offenses contrib-
uted to overdose deaths. Other factors include the use
of speedball—the preferred drug of choice for injectors
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in and from the Island [61]—because the contamination
of cocaine with fentanyl [6, 62] constitutes another risk
factor. Finally, health disparities can be compounded by
stigma, preventing PWID from accessing or remaining in
treatment [59, 63, 64]. Inter-generational injection drug
use, in this population, like in other minority groups [65]
constitutes another health disparity, adding to the indi-
vidual and community costs associated with the arrival of
fentanyl. The recent increase in fentanyl-related overdose
deaths among African American and Latinos [66] point
to the need to conduct further research on the individ-
ual and structural forces driving overdose deaths among
minority populations in the USA.

While more resources should be devoted to harm
reduction strategies in order to curb fentanyl-related
overdose deaths in the USA, there is a need to address
the harms caused by the War on Drugs [67], as well as,
the effects of a failed neoliberal economic model that
produces a marginalized and impoverished population,
seeking in intravenous drug use, the release or gratifi-
cation that the system denies them. A multi-pronged
approach that combines well known and tested harm
reduction interventions, more researches into the effects
health disparities have on overdose deaths among minor-
ity PWID and the elimination of the war on drugs are
needed to make a dent on our current epidemic of fenta-
nyl-related overdose deaths.

Limitations

The study has some limitations. As this study is based on
a population of PWID in rural Puerto Rico, a US territory,
findings about the responses to the arrival of fentanyl
might not be transferable to other settings, for example,
urban locations. Despite this limitation, this study is the
first to document the effects of fentanyl and the coping
strategies implemented by a population of rural PWID
that had not been studied before, and its emphasis on the
individual, behavioral, and structural factors that sup-
port or impede the adoption of harm reduction meas-
ures to manage the risks of overdose death represents a
contribution to the field. Given the emergence of fenta-
nyl-related overdose deaths in the rural USA, this study’s
findings can be used to help shape and design harm
reduction policies to limit the ravages of fentanyl-related
deaths of PWID in rural areas.

Conclusions

To manage the risks of fentanyl-related overdose deaths,
PWID in rural Puerto Rico implemented peer-based
strategies ranging from replacing intravenous drug use
with other forms of substance use to seeking MOUD.
Those PWID that continued injection use resorted to
conducting “hit tests,” avoiding injecting alone, using
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naloxone, and employing fentanyl testing strips. While
overdose deaths would have been higher without partici-
pants’ willingness to adopt such harm reduction strate-
gies, findings illustrate the new challenges fentanyl poses
to adopting a harm reduction approach, particularly for
minority populations in rural settings.
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