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ABSTRACT. Objective: The opioid crisis has increased risks for injec-
tion drug use (IDU)–associated HIV outbreaks throughout the United
States. Polysubstance use and syringe sharing are common among rural
people who inject drugs (PWID). However, little is known about how
polysubstance IDU affects engagement in HIV prevention efforts among
non-urban PWID. This study assesses the associations between profiles
of polysubstance injection, injection-related HIV risk, acquiring syringes
from a syringe services program (SSP), HIV testing, and pre-exposure
prophylaxis (PrEP) awareness and interest among PWID in rural Ap-
palachia. Method: We used survey data from 392 respondents in Cabell
County, West Virginia who had injected drugs in the past 6 months. We
conducted a latent class analysis using seven measures of IDU and tested
for associations with injection-related HIV risk, receiving syringes from

an SSP, having been tested for HIV, and PrEP awareness and interest.
Results: We identified three classes of polysubstance IDU in our sample:
polysubstance use, heroin and crystal methamphetamine use, and crystal
methamphetamine and buprenorphine/suboxone use. The polysubstance
use class had the highest injection-related HIV risk (81.8% at risk), high
syringe acquisition at an SSP (67.7%), and highest rate of HIV testing
(60.0%). PrEP awareness was low across the sample (30.0%), but most
PWID expressed interest in using PrEP (57.7%). Conclusions: Patterns
of polysubstance IDU have unique relationships with key HIV risk fac-
tors and protective behaviors. The expansion of harm reduction services
in rural settings is warranted to prevent incident HIV infections. (J. Stud.
Alcohol Drugs, 81, 740–749, 2020)
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THE OPIOID CRISIS has increased risks for HIV out-
breaks throughout rural America as rising opioid use

has led to more injection drug use (IDU; Jones et al., 2015;
Wejnert et al., 2016). The sudden rise in IDU threatens to
reverse previous public health gains in curbing incident
HIV infections among people who inject drugs (PWID;
Wejnert et al., 2016; Zibbell et al., 2015, 2018). In 2015,
Scott County, Indiana experienced an opioid injection-
related HIV outbreak, resulting in a total of 215 incident
HIV infections, contrasting with the community’s typical 5
incident HIV cases annually (Conrad et al., 2015; Gonsalves
& Crawford, 2018). In response, researchers identified 220
counties vulnerable to similar outbreaks, primarily in rural
Appalachia (Van Handel et al., 2016). Of note, West Virginia
bears a disproportionate burden of HIV risk vulnerability, as

28 of its 55 counties were identified as vulnerable to IDU-
associated HIV outbreak.

Previous research has identified poverty, a lack of health
services, and geographical isolation as barriers to injection-
related infectious disease prevention in rural areas (Cloud
et al., 2019). Stigmatization of PWID can disincentivize
persons from engaging in positive health-seeking behaviors
(Biancarelli et al., 2019; Paquette et al., 2018). In addition,
in rural communities it may be difficult for PWID to remain
anonymous when accessing health services, thus potentially
obstructing healthcare and HIV risk reduction services utili-
zation (Townsend, 2009; Warner et al., 2005).

Many rural communities have few harm reduction
services, including syringe services programs (SSPs; i.e.,
needle/syringe exchanges). SSPs are among the most effec-
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tive HIV prevention strategies for PWID (Des Jarlais et al.,
2015; Schranz et al., 2018). SSPs offer a variety of services
beyond providing sterile injection equipment, including
syringe disposal, HIV/sexually transmitted infection (STI)
testing, naloxone provision, referrals to primary care, and
linkage to substance use disorder treatment (Centers for
Disease Control and Prevention [CDC], 2016a). SSP uti-
lization is associated with reductions in overdose and HIV
incidence, as well as reduced drug use through referrals to
substance use treatment and reduced needlestick injuries
through proper syringe disposal (CDC, 2016b; Hagan et
al., 2000; Hoffman, 2017; Kidorf et al., 2011; Lorentz et
al., 2000; Strathdee et al., 1999; Tobin et al., 2009; Wo-
dak & Cooney, 2006). SSP implementation is associated
with significant cost savings (Ruiz et al., 2016; Wodak &
Cooney, 2006). For example, a recent study estimated that
SSPs saved the city of Philadelphia in excess of $2.4 billion
over 10 years, through the prevention of new HIV infections
among PWID (Ruiz et al., 2019). Despite the benefits, many
rural communities remain reluctant to implement SSPs
because of fears that they will increase drug use, crime,
and discarded syringes, outcomes that are not supported
by more than 30 years of research (CDC, 2016b; Kim &
Harley, 2019). In West Virginia, for example, there are only
18 operational SSPs across the state despite most coun-
ties being at high risk for IDU-associated HIV outbreaks
(Office of Epidemiology and Prevention Services, 2020b;
Van Handel et al., 2016). Despite the strong evidence base
supporting SSP implementation, such programs remain
controversial in Appalachia. For example, in January 2020,
a bill was filed in West Virginia that would have prohibited
SSP operations throughout the state (Prohibition of Syringe
Exchange Programs, 2020).

HIV testing services are also often lacking in rural set-
tings, with as many as 14% of rural counties having no local
testing services available (Sutton et al., 2010). Among coun-
ties with testing services, testing sites per county are limited
(Mdn = 2), many of which charge fees for testing and do not
provide outreach and transportation services (Sutton et al.,
2010). In West Virginia, only 5,403 individuals were tested
annually for HIV between 2012 and 2016, and an estimated
12.1% of people who are living with HIV in the state are
unaware of their status (Hoffman, 2017). Because of limited
HIV testing services, rural individuals are often diagnosed
with HIV later than their urban counterparts (Ohl & Per-
encevich, 2011). Early diagnosis is essential for ensuring that
persons living with HIV are able to live healthy lives. Per-
sons diagnosed early in their infection have lower mortality,
better treatment responses, lower medical costs, and reduced
progression to AIDS (Castilla et al., 2002; Girardi et al.,
2007; Krentz et al., 2004; Valdiserri et al., 1999). HIV test-
ing is the first step in the process toward early identification
and treatment of incident HIV infections, and it is essential
that testing be routinely offered and at a variety of venues

that are accessible to persons at high risk of infection, such
as PWID.

The vulnerability of rural areas to HIV outbreaks requires
innovative and multifaceted solutions to avert a new epidem-
ic. Pre-exposure prophylaxis (PrEP) is one under-used tool
that can prevent new HIV infections among PWID. PrEP is
a medication that can be taken daily to prevent HIV acquisi-
tion and has been studied amongst a variety of vulnerable
populations (e.g., PWID, men who have sex with men, sex
workers; Bekker et al., 2015; Choopanya et al., 2013; Food
and Drug Administration, 2014; Grant et al., 2010; Spinner
et al., 2016). According to a 2013 randomized placebo-con-
trolled trial among PWID, PrEP was effective in preventing
HIV for both male and female PWID (Choopanya et al.,
2013). The CDC issued recommendations that persons who
may be exposed to HIV (e.g., via shared injection equip-
ment, unprotected sex) consider using PrEP for HIV preven-
tion (CDC, 2018). Recently, the U.S. Preventative Services
Task Force (Owens et al., 2019) issued a recommendation
that clinicians offer PrEP to individuals at high risk for HIV.
Despite the CDC and United States Preventative Services
Task Force recommendations, programs designed to increase
PrEP use among rural PWID have not been broadly imple-
mented. Given the lack of SSPs and routine HIV testing
services in rural settings, PrEP could carry significant HIV
prevention utility for PWID in these areas.

Existing research on PrEP interest among PWID is
limited to primarily urban environments. In Vancouver, a
study found that increased risks for HIV acquisition among
PWID was associated with greater willingness to use PrEP
(Escudero et al., 2015). Relatedly, a study in New York City
found that PWID were less likely to be aware of PrEP than
groups with high sexual risks for HIV acquisition (Walters et
al., 2017). A recent study of PWID in Baltimore found that
PrEP awareness was low (24%) and interest was reasonably
high (63%) once PrEP was described to participants (Sher-
man et al., 2019). This study also found that being eligible
for PrEP, based on HIV risk behaviors, was associated with
increased interest in PrEP. Overall, PrEP awareness is low
among PWID, whereas interest varies. Research is needed to
better understand PrEP awareness and interest among rural
PWID and how interest may relate to HIV risk behaviors.

Sharing injection equipment with someone of unknown
or positive HIV status continues to be a core driver of HIV
transmission among PWID (Abelson et al., 2006; Des Jarlais
et al., 1988; McCoy et al., 2004; Van Ameijden et al., 1992).
Research has shown that polysubstance use, or the use of
multiple drugs over a given period, is one factor in shar-
ing injection equipment (Harrell et al., 2012; Morley et al.,
2015). Although polysubstance use has been linked to high-
risk injection behaviors, little research has connected specific
profiles of polysubstance use to HIV risk behaviors. Of the
few studies, a common finding was that persons who use
more drugs tend to engage in more HIV risk behaviors, in-
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cluding sharing injection equipment and having unprotected
sex (Harrell et al., 2012; Roth et al., 2015; Wu et al., 2011).
These studies considered different substances and different
routes of administration when measuring polysubstance use
profiles, resulting in no clear consensus on what constitutes a
“high-risk” polysubstance use profile for HIV. To our knowl-
edge, no comparable studies have been conducted in rural
settings. Therefore, research is needed to better understand
how polysubstance use may contribute to potential HIV risks
in rural settings.

Historically, the majority of incident HIV infections in
predominantly rural states have not been IDU related. In
2017, there were 78 new infections in West Virginia, and
only 14.1% of new infections among men and 38.5% of
new infections among women were associated with IDU
(Center for AIDS Research at Emory University, 2019).
However, epidemiological data surrounding HIV in rural
communities is not static. In 2019, an HIV cluster linked to
IDU was identified in Cabell County, WV, and, to date, has
been associated with 80 new infections among PWID (Of-
fice of Epidemiology and Prevention Services, 2020a). The
number of new HIV infections in Cabell County is especially
alarming because it exceeds the total number of incident
HIV infections for the entirety of West Virginia in 2018
(Hoffman, 2017). An estimated 1,857 PWID live in Cabell
County and an estimated 41% share syringes, making them
vulnerable to HIV infection (Allen et al., 2019b). Given the
rapidly evolving HIV landscape in rural America, this study
aims to better understand how polysubstance use is related
to HIV risk, service utilization, and interest in PrEP among
PWID in Cabell County.

Method

Study design

This analysis used data from the West Virginia COUNTS!
Study, which aimed to calculate a PWID population estimate
in Cabell County, West Virginia. The parent study has been
previously described (Allen et al., 2019a, 2019b, 2020).
Participants were required to be at last 18 years old and to
have previously used drugs of any form. Survey data were
collected in two phases in June and July 2018. During the
first phase, we recruited PWID at the Cabell-Huntington
Harm Reduction Program. The program is housed at the
Cabell-Huntington Health Department and offers a variety
of services to PWID, including HIV and hepatitis testing,
naloxone overdose reversal trainings, referrals to drug treat-
ment, recovery coaching, and contraceptive services. In the
second phase, we recruited PWID in areas throughout Cabell
County where PWID congregate (as identified via geospatial
analyses of overdose fatality data, locations of syringe dis-
posal, and key informant interviews). All data were collected

anonymously and via audio computer-assisted self-interview.
Participants received a snack bag or $10 grocery gift card
as incentives. For this analysis, we restricted the sample to
individuals who reported IDU in the previous 6 months (n =
421). Given our interest in HIV prevention (including PrEP),
we excluded individuals who had previously received an
HIV diagnosis (n = 13) as well as those who reported hav-
ing ever taken PrEP (n = 15). We also excluded data from
one transgender participant to preserve their confidentiality.
This procedure resulted in a final analytic sample of 392
participants. This study was approved by the Johns Hopkins
Bloomberg School of Public Health Institutional Review
Board.

Measures

Sociodemographic characteristics. Participants reported
their age, gender (male/female), current homelessness (yes/
no), and education level (less than high school graduate,
high school graduate or equivalent, some college or more).
Participants reported their race and whether they considered
themselves Hispanic. As our sample was predominantly non-
Hispanic White, we dichotomized these categories to non-
Hispanic White and other. Participants also reported their
sexual orientation, which we dichotomized as sexual minor-
ity (i.e., lesbian, gay, bisexual, or “other”) and heterosexual.

Injection-related HIV risk. We asked participants about
whether they had used any injection equipment they knew
had been previously used by someone else in the previous
6 months, including syringes/needles, cottons, cookers,
and rinse water. We used these data to create an aggregate,
dichotomous variable that indicated whether participants re-
ported sharing any injection equipment in the past 6 months.

Syringe acquisition from an SSP. Participants were asked
to indicate if they had received syringes from a SSP in the
past 6 months.

Past-6-month HIV testing. We first asked participants
if they had ever been tested for HIV. For participants who
had been tested, we asked them when they were last tested
(within last 3 months, 4–6 months ago, 7–12 months ago,
more than a year ago). We then generated a binary vari-
able indicating any HIV test in the past 6 months (yes/no).
Responses of “don’t know” to this question were recoded as
missing data.

PrEP awareness and interest. PrEP was described to par-
ticipants as “a way for people who do not have HIV to pre-
vent HIV infection by taking a pill every day.” Participants
were asked if they had ever heard of PrEP before taking the
survey (yes/no). Participants were then asked how interested
they would be in taking a pill every day to prevent HIV in-
fection (very interested, somewhat interested, somewhat dis-
interested, very disinterested). We dichotomized responses,
indicating any PrEP interest (very or somewhat interested/
very or somewhat disinterested).
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Past-6-month injection drug use. Participants were asked
to report which of the following drugs they had injected
in the past 6 months: crystal methamphetamine, cocaine,
heroin, speedball (heroin & cocaine together), fentanyl, pain-
killers (Oxycontin, Percocet, Codeine, Darvon, Percodan,
Dilaudid, and Demerol), and buprenorphine/suboxone.

Analysis

The first analytical step was to conduct a latent class
analysis (LCA) using the IDU variables to identify profiles
of polysubstance injection. This method identifies homog-
enous subgroups based on the manifest indicators, in this
case, IDU measures (Goodman, 1974; Lazarsfeld & Henry,
1968). We estimated models with one through six classes
using a full information maximum likelihood estimator.
Only one individual had missing data on the IDU mea-
sures, and differential missingness in the model indicators
was not of concern. We considered the model fit statistics
(Akaike Information Criterion [AIC], Bayesian Information
Criterion [BIC], and Lo–Mendell–Rubin Likelihood Ratio
Tests [LRT] and substantive interpretations of the classes to
determine the final number of classes (Nylund et al., 2007).
To test whether the identified latent classes were associated
with our outcomes (injection-related HIV risk, syringe ac-
quisition at an SSP, HIV testing, PrEP awareness, and PrEP

interest), we used a manual three-step approach to adjust for
potential misclassification of participants into classes (Ver-
munt, 2010). We controlled for gender, race/ethnicity, age,
education, homelessness, and sexual minority status when
testing associations between the latent classes and outcomes.
We used Wald Tests to identify any overall differences in
each outcome by latent classes and performed follow-up
pairwise tests to identify where differences between classes
occur. We conducted the analyses for this study using Mplus
Version 8.2 (Muthén & Muthén, 1998–2017).

Results

The sample characteristics are reported in Table 1. Our
sample was primarily male (61.0%) and non-Hispanic White
(84.3%). The average age was 36.0 years (SD = 8.6). One
quarter (26.9%) of the sample had less than a 12th grade
education, 35.5% had a 12th grade equivalent education, and
37.6% had attended some college or more. Approximately
half (54.6%) of participants were homeless. Only 16.2%
identified as a sexual minority. In the past 6 months, par-
ticipants most commonly reported injecting heroin (81.1%)
and crystal methamphetamine (70.3%), whereas painkillers
(22.2%) and buprenorphine/suboxone (29.3%) were the least
common. Sixty-one percent of our sample reported sharing
injection equipment in the past 6 months. Most (65.1%) had
received syringes from an SSP in the past 6 months. Half
(51.0%) had been tested for HIV in the past 6 months. Only
30% had previously heard of PrEP. However, 57.7% were
interested in taking PrEP once it was described.

Latent classes of polysubstance injection

We fit models with up to six classes (Table 2). Based on
the BIC and the substantive interpretation of the classes,
we selected a three-class model of polysubstance injection.
The three-class model did have the lowest entropy. Entropy
is generally regarded as a model characteristic rather than a
meaningful model selection criterion; therefore, this did not
deter our selection of the three-class model (Masyn, 2013).
The largest class contained 42.0% of the sample based on
the posterior probabilities of class membership. This class
was primarily categorized by high heroin and crystal meth-
amphetamine injection (heroin and crystal methamphetamine
[HCM] class). This class also had a high probability of en-
dorsing fentanyl injection. The next class represented 31.6%
of the sample and was characterized by overall high levels
of drugs use (polysubstance use [PU] class). The smallest
class contained 26.4% of the sample and was characterized
by moderate crystal methamphetamine and buprenorphine/
suboxone use and low levels of other drug use (crystal meth-
amphetamine and buprenorphine/suboxone [CMBS] class).
The probabilities of endorsing use of each drug for each of
the three classes are displayed in Figure 1.

TAble 1. Prevalences of sociodemographic characteristics, injection drug
use indicators, and outcomes (N = 392)

Variable Prevalence (%)

Demographic characteristics
Age, M (SD) 36.0 (8.6)
Gender

Male 61.0%
Female 39.0%

Race/ethnicity
Non-Hispanic White 84.3%
Other 15.7%

Education
Less than high school 26.9%
12th grade or GED 35.5%
Some college or more 37.6%

Homeless 54.6%
Sexual minority 16.2%

Past-6-month injection drug use
Crystal methamphetamine 70.3%
Cocaine 33.2%
Heroin 81.1%
Speedball 36.2%
Fentanyl 54.3%
Painkillers 22.2%
Buprenorphine/suboxone 29.3%

HIV and PrEP outcomes
Injection-related HIV risk 61.0%
Syringe acquisition from an SSP 65.1%
Tested for HIV in past 6 months 51.0%
Previously aware of PrEP 30.0%
Interested in taking PrEP 57.7%

Notes: GED = General Educational Development credential; HIV = human
immunodeficiency virus; PrEP = pre-exposure prophylaxis; SSP = syringe
services program.
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FiGure 1. Probabilities of injection drug use indicators in each latent class. Notes: The latent classes identified represented the following proportions of
the sample: 31.6% in the polysusbtance use class, 42.0% in the heroin and crystal methamphetamine class, and 26.4% in the crystal methamphetamine and
buprenorphine/suboxone class.

TAble 2. Latent class model fit statistics

Smallest Log LRT
Classes class likelihood AIC BIC Entropy p value

2 37.0% -1,537.52 3,105.04 3,164.61 .74 <.001
3 26.4% -1,492.08 3,030.16 3,121.50 .70 <.001
4 11.1% -1,478.36 3,018.71 3,141.82 .83 .039
5 4.7% -1,470.13 3,018.26 3,173.14 .78 .093
6 4.8% -1,462.55 3,019.10 3,205.75 .79 .669

Notes: AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion; LRT = Lo–Mendell–Rubin
Likelihood Ratio Tests.

Sociodemographic correlates of latent class membership

The distribution of sociodemographic correlates within
each polysubstance injection class is summarized in
Table 3. The PU class did not differ in age from the other
classes. The CMBS class was marginally younger than the
HCM class (β = -0.048, p = .072). The CMBS class was
significantly more likely to be male than were both the
PU (β = 0.894, p = .042) and HCM (β = 1.299, p = .004)
classes. The PU and HCM classes did not differ in terms
of gender (β = -0.405, p = .248). There were no differences
by race/ethnicity across the classes. In terms of education,
the classes had similar proportions of members who had

a high school equivalent education, but the PU class had
more members who had less than a high school education
than the HCM class (β = 1.111, p = .018) and margin-
ally more than the CMBS class (β = 0.807, p = .091). The
CMBS class was significantly less likely to be homeless
than both the PU (β = -0.787, p = .025) and HCM (β =
-1.031, p = .004) classes. The PU and HCM classes were
similar in terms of homelessness (β = 0.244, p = .479). The
CMBS class had a higher proportion of sexual minority
participants than the PU (β = 1.521, p = .013) and HCM (β
= 1.126, p = .012) classes. The PU and HCM classes were
not significantly different in terms of sexual minority status
(β = 0.395, p = .569).
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FiGure 2. Prevalence of HIV risk, syringe acquisition from a syringe service program, past-6-month HIV testing, and pre-exposure prophylaxis (PrEP)
awareness and interest by polysubstance injection drug use latent class. Notes: HIV risk was a binary measure of receptive injection-related risk, where
individuals who reported sharing any injection equipment (syringes, cottons, cookers, rinse water) were considered “at risk.”
#p < .10; *p < .05; **p < .01; ***p < .001.

TAble 3. Distribution of demographic characteristics by latent class
membership

Variable PU HCM CMBS

Age, M 35.65 37.24 34.21b#

Gender, %
Male 62.6% 53.0% 73.0%a,b

Female 37.4% 47.0% 27.0%
Race/ethnicity, %

Non-Hispanic White 88.9% 80.3% 86.5%
Other 11.1% 19.7% 13.5%

Education, %
Less than high school 35.7% 20.4%a 27.1%a#

12th grade or GED 39.4% 35.1% 31.4%
Some college or more 24.9% 44.5% 41.5%

Homeless, % 58.3% 60.5% 40.5%a,b

Sexual minority, % 9.2% 14.4% 26.5%a,b

Notes: PU = polysubstance use; HCM = heroin and crystal methampheta-
mine; CMBS = crystal methamphetamine and buprenorphine/suboxone;
GED = General Educational Development credential. aIndicates that the
estimate is significantly different from the PU class at the p < .05 level;
a#indicates a difference at the p < .1 level; bindicates that the estimate is
significantly different from the HCM class at the p < .05 level; b#indicates
a difference at the p < .1 level.

Injection-related HIV risk, syringe acquisition, and HIV
testing by latent class

Figure 2 displays the prevalences for each latent class of
recent injection-related HIV risk, syringe acquisition from
an SSP, and HIV testing. The classes differed significantly
in injection-related HIV risk (χ2 = 26.00, p < .001). A total
of 81.8% of the PU class members were at risk for HIV
based on their injection practices, which was significantly
higher than those in the HCM (54.1%; p < .001) and CMBS
(48.4%; p < .001) classes. The HCM and CMBS classes did
not differ on injection-related HIV risk (p = .68). Recent
syringe acquisition at an SSP varied by class (χ2 = 9.22,
p = .010). The PU (67.7%; p = .010) and HCM (74.7%; p
= .004) classes were more likely to have received syringes

from an SSP than the CMBS class (46.9%). The PU and
HCM classes did not differ on receiving syringes (p = .622).
The classes further varied in terms of their recent HIV test-
ing history (χ2 = 7.26, p = .027). The PU (60.0%; p = .015)
and CMBS (55.7%; p = .024) classes had higher prevalences
of past-6-month HIV testing than the HCM class (42.2%).
The PU and CMBS classes did not significantly differ on
HIV testing (p = .993).

PrEP awareness and interest by latent class

The prevalences of PrEP awareness and interest for each
latent class are presented in Figure 2. PrEP awareness did
not differ by class (χ2 = 1.99, p = .37). Awareness was low
overall, ranging from 23.0% in the PU class to 34.4% in the
HCM class. The classes did marginally differ in PrEP inter-
est (χ2 = 4.93, p = .085). The PU class has more interest in
PrEP (68.9%) than the HCM class (54.1%; p = .044) and had
marginally more PrEP interest than the CMBS class (52.6%;
p = .086). The HCM and CMBS classes did not differ in
terms of PrEP interest (p = .838).

Discussion

This study explored the complex relationships between
polysubstance use, injection-related HIV risk, syringe ac-
quisition from an SSP, HIV testing, and PrEP awareness
and interest among a population of rural PWID in Appala-
chia. We found that more than 60% of PWID in our study
reported having recently shared injection equipment and
51% had been tested for HIV in the past 6 months. Further,
65% of our sample reported having recently accessed sterile
syringes at an SSP. These findings demonstrate that existing
HIV prevention services are reaching a large proportion of
the PWID population, but expanded services are still needed
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given the prevalence of sharing injection equipment. Cur-
rently, only 18 SSPs operate in West Virginia and few offer
mobile services (Office of Epidemiology and Prevention
Services, 2020b). Further, the majority of these SSPs operate
on a one-for-one exchange basis, rather than a needs-based
distribution strategy, which is considered best practice (Na-
tional Harm Reduction Coalition, 2009). Expanding harm
reduction services is essential to mitigate community risks
for HIV outbreaks among PWID.

Paralleling PrEP studies conducted in urban areas which
typically find that 7%–24% of PWID are aware of PrEP and
47%–71% would be interested in using it, we found that
30% of rural PWID in our sample were aware of PrEP (Kuo
et al., 2016; Sherman et al., 2019; Shrestha et al., 2017;
Stein et al., 2014; Walters et al., 2017). After we informed
people about how using PrEP may lower risks of HIV ac-
quisition, 58% reported being interested in using it. Our
findings suggest that addressing the HIV prevention needs
of rural PWID warrants a multipronged approach in which
people have increased access to harm reduction, HIV/STI
testing, and PrEP services. A multipronged HIV prevention
strategy is of particular importance given our finding that
there are distinct profiles of polysubstance injection drug use
among rural PWID and that each class had unique relation-
ships with HIV prevention services. Potential strategies to
improve the HIV prevention landscape in rural Appalachia
include offering mobile harm reduction services, supporting
secondary syringe exchange, integrating PrEP education into
existing programs, and offering HIV/STI testing services
at venues frequented by PWID. Given that an HIV cluster
among PWID was identified in the months following data
collection, expanding HIV prevention efforts are now more
important than ever (West Virginia Department of Health &
Human Resources, 2019).

We identified three classes of polysubstance use, which
had different relationships with our HIV prevention out-
comes. For example, the two drug use classes with the
greatest injection-related HIV risks (i.e., the PU and HCM
classes) had the highest prevalences of recently accessing
sterile syringes at an SSP. That these two highest-risk classes
of PWID are most likely to use SSPs underscores the value
of implementing harm reduction services. In the absence
of harm reduction programs, members of these high-risk
classes would have decreased access to sterile syringes and
be at elevated risk for HIV acquisition. These findings are
also not indicative of SSP utilization driving high-risk injec-
tion practices, but rather that these programs are reaching
people with complex profiles of IDU that place them at in-
creased risk for HIV. Although SSP implementation may be
controversial, their sustained operations carries widespread
community-level benefits, especially for PWID with complex
profiles of polysubstance use. Our findings also provide sup-
port for the integration of PrEP services at venues frequented
by high-risk PWID. By locating PrEP services within exist-

ing programs, PWID may be more likely to initiate PrEP
utilization as well as receive myriad other HIV prevention
services.

The polysubstance injection classes differed in terms of
sociodemographic characteristics. The PU class was more
structurally vulnerable than the other classes because of the
class’s comparatively high rate of homelessness and lower
education level. This class also had the highest injection-
related HIV risk. These findings suggest that integrating
syringe services and HIV testing within existing shelters and
other homeless service providers may improve HIV prevention
services utilization and decrease risks for HIV acquisition
among highly vulnerable PWID. Research has shown that
co-locating different types of health and social services can
improve both access and outcomes for homeless individuals
(Jego et al., 2018; Pirraglia et al., 2012; U.S. Department
of Housing and Urban Development, 2010; Zlotnick et al.,
2013). To further improve vulnerable PWIDs’ access to HIV
prevention services, programs should be as accessible as pos-
sible and without restrictions that stipulate who can access
them. In addition, mobile SSP and HIV testing services may
be warranted in Cabell County in order to reach geographi-
cally isolated PWID. Mobile SSPs have been shown to reach
high-risk PWID who are often missed by other service models
(Strike & Miskovic, 2018). Mobile harm reduction programs
may help meet the unique needs of rural clients, as they can
cover large geographic areas (Fisher et al., 2017; Strike &
Miskovic, 2018). Currently, few West Virginia counties have
mobile SSPs that provide syringes, HIV and hepatitis C
testing, and referrals to family planning and substance use
treatment services (Office of Epidemiology and Prevention
Services, 2020b). Making services easily accessible to the
PWID at highest risk for HIV should be a core element of
prevention strategies in the current high-risk era.

The crystal methamphetamine and buprenorphine class
was relatively unique within our sample. This class had com-
paratively low rates of homelessness, a higher proportion of
males, and more sexual minority individuals than the other
classes. Given these sociodemographic characteristics, it is
likely that the CMBS polysubstance use class has a different
relationship to HIV than the other classes in this study. First,
the comparatively low rate of homelessness suggests that
this class is more structurally stable than the other classes
in our study, and structural stability is associated with less
risky injection practices (Metraux et al., 2004; Salazar et al.,
2007; Wolitski et al., 2007). One interpretation of the high
rates of HIV testing despite the low injection-related HIV
risk among this class is that these individuals potentially
have high sexual risk for HIV. Tailored interventions may be
warranted to address the unique HIV prevention needs of the
CMBS class; however, more research is necessary to fully
understand the needs of this class.

This study has limitations and strengths to consider. Our
measure of HIV risk is relatively simple, as we characterized
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individuals as having some versus no risk based on their
injection practices. Total injection-related behavioral risk for
HIV would be better measured by including the frequency of
injecting with shared equipment and the relative differences
in risk each type of shared equipment carries. Future studies
should use more nuanced measures of injection-related HIV
risk. Future studies should also include sexual risk measures
for HIV, which was not measured in this study. In addition,
research is needed to explore systems-level factors that influ-
ence HIV risk, such as involvement in the criminal justice
system. Last, our findings may not generalize to locales
outside of Appalachia. This study’s strengths outweigh these
limitations. By using latent class analysis, we were able to
utilize a nuanced measurement of polysubstance use in this
study. Furthermore, we provide insight into rural PWIDs’
awareness of and interest in PrEP, which has not previously
been well researched. Overall, this study provides an impor-
tant contribution to our understanding of the relationship
between polysubstance use, injection-related HIV risk, and
HIV prevention strategies.

Conclusions

Our study explored the relationship between polysub-
stance use and HIV-related behaviors among rural PWID.
Various profiles of polysubstance IDU each have different
associations with HIV risk and prevention behaviors. The
PWID who have the highest behavioral risk for HIV also ex-
perience the highest levels of structural vulnerability, which
can make accessing harm reduction services more difficult.
Expanding the availability of harm reduction services is es-
sential in rural settings at risk for HIV outbreaks. Effective
public health strategies to prevent future HIV outbreaks will
need to consider the challenges rural PWID face in accessing
services and adapt to meet the needs of this population.
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