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Abstract

A Cross-Sectional Analysis of the Association Between Houselessness Among People Who
Inject Drugs and Using Syringe Service Programs in the Rural United States

By Dylan Falk

Background: Multiple studies conducted in urban areas have found that houselessness among
people who inject drugs (PWID) reduces access to and utilization of health and harm reduction
care services, including syringe service programs (SSPs). Given that both drug-related epidemics
and houselessness are rising in rural areas, the present study seeks to extend this vital line of
urban research about their inter-relationships to rural areas.

Methods: PWID (N=2587) in 8 rural sites across the United States took part in cross-sectional
surveys that queried self-reported drug use, houselessness status over the past 6 months, SSP
utilization over the past 30 days, and sociodemographic characteristics. We used multivariable
logistic models to regress houselessness on SSP program use. We next limited the sample to the
933 PWID who had used an SSP in the previous month, and used a polytomous multivariable
model to regress houselessness on the frequency of SSP use in the past month.

Results: The odds of SSP use were greater for those who experience houselessness than for those
who do not (aOR =1.27 [95% C.I. = 1.04, 1.55]). We found, however, that the odds of visiting
an SSP weekly or more than weekly were lower (aOR = .55 [95% C.I. = .32, .94] ,aOR = .74
[95% C.I. = .46, 1.18], respectively) among PWID experiencing houselessness.

Conclusion: In this large sample of rural PWID, we found that experiencing houselessness is
associated higher odds of using an SSP but with lower odds of frequent SSP use. PWID who
experience houselessness are not receiving the same level of care from SSPs, since it is important

to access naloxone, syringes, and the other services offered as often as possible.
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Introduction

Syringe service programs (SSPs) provide services such as sterile syringe distribution,
used syringe disposal, STI testing, naloxone training, and other important harm reduction
services for people who inject drugs (PWID). SSPs have been shown to be an effective
intervention for a number of adverse health outcomes for PWID, including reducing the spread
of HIV and HCV in PWID, reducing overdoses, and reducing injection-related wounds among
PWID (Bornstein et al., 2020; Heinzigler et al., 2007). SSPs are expanding into rural areas,
following the expansion of drug-related epidemics outside of metropolitan areas globally. SSPs
have been shown to be just as effective in rural areas as they are in cities, but evidence indicates
that rural residents have poorer access to SSPs(Canary et al., 2017; Lancaster et al., 2020;

Troppy et al., 2018; Des Jarlais et al., 2015).

PWID experience high rates of houselessness. A 2018 study of 23 urban areas in the
United States found that 68.2 percent of PWID reported experiencing houselessness over the
previous 12 months (Center for Disease Control and Prevention, 2018). PWID who experience
houselessness have been shown to have a perceived and measured reduction in access to
healthcare services (Wise and Phillips, 2013; Gunner et al., 2019). In urban areas, houselessness
status is also associated with higher risk behaviors: experiencing houselessness was shown to
have a strong effect on receptive syringe sharing (aOR 95 % C.I. = 1.67-2.23), equipment
sharing (C.l. =1.43-2.05), and exchange sex (C.1 = 2.17-2.76) in a logistic regression model run
on a sample of PWID in Chicago (Hotton, Mackesy-Amiti, and Boodram, 2021). At the same
time, PWID experiencing houselessness in urban areas in the United States have shown that they
are just as interested in the services provided by SSPs as those who have housing (Kenney et al.,

2021). In qualitative interviews, some urban PWID have reported that gaining temporary



housing, such as hostel living, has allowed them to access harm reduction care services (Briggs
et al., 2009). Experiencing houselessness has also been shown to lead to lower access to
naloxone, which is often distributed through SSPs (Lipira et al., 2021). Despite this, a previous
rural study in Maine found that houselessness was correlated with greater usage of SSPs. This
cross-sectional study recruited 102 hospitalized patients with OUD-associated infections and
found the adjusted odds ratio of the association between houselessness and SSP use to be 3.0

(95% C.I. = 1.1 — 8.1)(Thakarar et al., 2021).

Recently, there has been increases in the level of houselessness among rural residents,
especially in young people. Families with school-aged children in rural areas experienced a 13.8
percent increase in houselessness between 2013 and 2017 in rural areas, and in states such as
Kentucky, lowa, and Tennessee this bucked a trend of a decrease of student houselessness in
urban areas (Institute for Children, Poverty, and Homelessness, 2019). As rural areas became
less of an economic driver within the United States, houselessness and other economic hardships

have continued to affect these areas more (Yousey and Samadra, 2018).

Here, we expand Thakarar’s research on houselessness and SSP use to include rural areas
across multiple sites in the United States, as well as including an analysis of frequency of use
along with a general SSP utilization analysis. The sample examined here encompasses eight rural
areas in the United States, across ten states. Utilization of SSPs will be compared across PWIDs
who experience houselessness and those with stable housing, and the association between the
two will be measured. Then the frequency of number of times the SSP was accessed will be
compared across these groups. We believe that the results will model regular healthcare access,
and there will be a negative association between experiencing houselessness and ability to access

SSPs.



Methods
Study Design

This is a cross-sectional analysis of data generated by the Rural Opioid Initiative (ROI), a
multi-state study designed to investigate drug use, HIV, Hepatitis C, and co-morbidities among
rural PWID and people who use opioids, regardless of whether they inject. The ROI has eight
rural sites spanning ten states: Kentucky, Wisconsin, New England (including Massachusetts,
Vermont, and New Hampshire), Illinois, West Virginia, Oregon, Ohio, and North Carolina.
Participants were recruited from January 2018 to March 2020 using modified chain referrals
based on respondent driven sampling (RDS) methods. RDS relies on waves of peer-to-peer
recruitment and then uses a statistical adjustment to approximate a random sample. To be
eligible, participants had to (1) be at least 18 years old, except in IL and WI where the age
minimum was 15 years; (2) self-report any injection drug use or non-injection opioid use in the
prior 30 days “to get high;” and (3) live in the site’s catchment area.

The purpose of this analysis is to identify the correlation, if any, that houselessness has
with PWID’s ability to use SSPs. We first investigate the relationship between houselessness and
receiving syringes or needles from an SSP in the 30 days prior to data collection. As such, for the
purposes of this analysis, we developed an analytic sample of people who reported injecting
drugs in the prior 30 days (N=2587). The final analytic sample also excluded individuals who
lacked data on variables of interest (houselessness, SSP use, SSP use amount, and covariates),
creating a final sample size of 2280 (88 percent of eligible participants included). Next, among
those who received syringes or needles at least once in the prior 30 days, we sought to
understand the relationship between houselessness and the number of times participants received

needles from an SSP in the prior 30 days. For these analyses, we further refined the analytic



sample to only include PWID who reported using an SSP as their primary way of getting needles
in the previous 30 days (N = 933).
Data collection

Five of the sites used audio-assisted self interviews, two used computer-assisted self-
interview methods, and one used computer-assisted personal interviews. Surveys contained a
core set of items that were standardized across sites and captured demographic characteristics,
drug use patterns, drug use consequences such as overdose and other related harms, opiate use
disorder (OUD) treatment with methadone and other treatment options, and healthcare access
and utilization, among others. Interviews were conducted in a private space; participants received
$10-20 as an incentive, depending on the site.

Measures

The exposure of interest is experiencing houselessness in the prior six months, which was
self-reported by participants. Houselessness was defined as “living from place-to-place, ‘couch-
surfing’, on the street, in a car, park, abandoned building, squat, or shelter.”

Our analyses focused on two outcomes of interest related to SSP use. The first outcome
of interest was whether an individual reported that they had received any syringes or needles
from an SSP in the prior 30 days. Specifically, participants were asked “During the last 30 days,
where have you gotten syringes or needles?”” The survey offered multiple answers (e.g., a
pharmacy, SSP, farm supply store, dealer) and allowed participants to select all that apply. We
analyzed responses to this item to create a variable capturing whether the individual had received
a needle or syringe from an SSP. Sixty-two participants reported that they had used the SSP zero
times despite listing that they had received syringes from an SSP in the previous 30 days.

Therefore, these participants were assigned a primary outcome value of 0.



The second outcome of interest was the number of times individuals had used an SSP in
the prior 30 days. Participants who reported using an SSP as a source of syringes and needles in
the prior 30 days were subsequently asked how many times they had visited the SSP in the last
30 days. Given the skewed distribution of this outcome, we created an ordinal categorical
variable, categorizing number of visits into monthly, biweekly, three times in a month, weekly,
and more than weekly.

Covariates include demographic characteristics (e.g., gender, age, race, educational
attainment), entitlements (e.g., SNAP use, food pantry use), site of enrollment, and use of
specific drugs (e.g., heroin, methamphetamine, other opiates). Entitlements were included as a
proxy for poverty level, since poverty has been shown to be associated with houselessness and
SSP use in the past. Use of drugs has also been shown to affect both variables within the
literature, and we believe them to be an important consideration in our models. Gender/sex is
either marked as male, female, or transgender. Transgender individuals were excluded (N=7) so
that models were able to run without small number issues; we were unable to run the
multivariable model without removing these individuals.

Analyses

For descriptive purposes all variables were analyzed using basic frequency and mean
calculations (PROC FREQ, PROC MEANS, PROC UNIVARIATE).

To learn if SSP use is associated with houselessness, logistic binomial regression was
used to regress SSP use on houselessness status. Collinearity assessment was conducted using a
SAS macro that calculated the collinearity matrix, and determined if the overall collinearity
index (CI )was less than 30 and if the variance inflation factors (VIFs) for individual variables

were more than .5 in the full model. To decide whether to include potential confounders in the



final model the adjusted prevalence ratios (aPR) between houselessness and SSP use were
calculated for a full model and for models excluding each potential covariate. For example, to
check if educational attainment was a confounder, a logistic binomial model was run with all
potential confounders (full model) twice, once including the educational attainment variable and
the other excluding it. If the reduced model had an aPR that did not have a 10 percent difference
from the aPR calculated from the full model, the covariate was excluded from the final model.
All potential confounders did not meet the 10 percent difference when running full and reduced
models for each. Despite not reaching the 10 percent rule, we still included all covariates
identified in the literature in our final model in deference to past research that has found an
association. Finally, potential clustering from the RDS sampling was controlled for to stabilize
our standard error estimates.

To analyze the association between houselessness and frequency of SSP use we used
polytomous regression to test the hypothesis that frequency of SSP use is inversely associated
with houselessness. First, we ran an ordinal regression model of frequency of SSP visits on
houselessness, but since the model did not meet its priors (specifically, it violated the
proportional odds assumption) we used a polytomous model instead. A polytomous logistic
model allows us to calculate an adjusted odds ratio (aOR) that is same when changing from one
level to another of the SSP frequency variable. Collinearity assessment and confounding
assessment were conducted using the same methods as the primary model. Again, no
confounders met the 10 percent rule. As with the previous model, we decided to include all
potential covariates identified in the literature in deference to past research that has found an
association. Finally, potential clustering from the RDS sampling was controlled for to stabilize

our standard error estimates. All analyses were conducted using SAS 9.4.
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Results
SSP Use Analysis

The final analytic sample for the SSP use analysis contained 2280 participants. The
sample is predominantly white (85.9 %) and men (57.7 %), and the average age of the
participants was 35.7 (standard deviation [s.d.] = 10.0). One-thousand-two-hundred-eighty (56.1
%) participants reported that they had experienced houselessness in the previous 6 months.

Overall demographic characteristics stratified by SSP use can be found in Table 1a.

A bivariate analysis revealed that people who reported experiencing houselessness in the
previous six months were slightly more likely than those who did not experience houselessness
report experiencing houselessness to have used an SSP in the previous 30 days (aOR =
1.27[95% C.I. = 1.07, 1.51]). Multivariable models controlling for possible confounders revealed
that the bivariate analysis produced a robust estimate that was unaltered by the inclusion of

confounders (aOR = 1.27 [95% C.I. = 1.04, 1.55]).

Frequency of SSP Visits Analysis

The final analytic sample for the SSP visits analysis contained 933 participants. The
sample is predominantly white (83.3 %) and men (57.0%), and the average age of the
participants was 34.9 (s.d. = 9.2). Of participants included in this model approximately one
quarter reported visiting the SSP once a month (23.5%); one fifth reported biweekly (21.5 %)
use; 14% reported visiting the SSP three times a month or (14.1 %) or weekly (14.8%), and one
quarter reported going more than weekly (26.0 %). Five-hundred-fifty-eight (59.8%) of the
participants reported that they had experienced houselessness in the previous six months. The

complete demographic characteristics for the sub-analytic sample can be seen in Table 1b.



We assessed the number of SSP visits per month using houselessness as the primary
predictor variable. For this analysis, once a month was used as the index level for comparison
with the other levels of SSP utilization. Those experiencing houselessness were less likely than
those who were not experiencing houselessness to use an SSP weekly (aOR = .55 [95% C.I. =
.32, .94]) and more than weekly (aOR = .74 [95% C.I. = .46, 1.18]). We also found that those
who experienced houselessness in the previous 6 months were just as likely as those who did not
experience houselessness to use an SSP biweekly (aOR =.98 [95 % C.I. = .64, 1.51]) and three

times a month (aOR = 1.24 [95% C.I. = .74, 2.08]). These results can be found in Table 2.
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Discussion
Findings and Conclusions

The goal of this study was to identify whether or not houselessness was correlated with
past-month SSP use in our sample. Our first model analyzing SSP access among PWID
experiencing houselessness suggests that SSP use is higher in this population compared to those
not experiencing houselessness. This finding builds on a previous rural study conducted in
Maine, which likewise found that houselessness is correlated with higher use of SSPs (Thakarar
et al., 2021). These findings are counter to studies showing that harm reduction care access,
specifically naloxone distribution, is lower among PWID experiencing houselessness in both
urban and suburban areas (Lipira et al., 2021). Our second model analyzing the frequency of SSP
visits per month found that experiencing houselessness was associated with lower use at higher
frequencies of visits per month (weekly or more than weekly). This finding is aligned withthe
finding in urban areas that PWID experiencing houselessness are less likely to use harm

reduction care services (Lipira et al., 2021).

One suggestion for why experiencing houselessness is associated with higher past-month
odds of SSP utilization in this sample is that many SSPs provide resources outside the normal
bounds of SSP services, such as food banks and other services that are necessary to people
experiencing houselessness. Including services such as this in an SSP is common practice, and it
will attract a higher number of PWID experiencing houselessness to the services provided. This
expanded level of services should be confirmed by researching the SSPs that are utilized within

the ROI sample.

This finding further suggests that SSPs are also an integral part of combatting stigma felt

by PWID, especially those experiencing houselessness, that they may experience elsewhere. In
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many traditional healthcare settings, PWID experience stigma for their drug use, and as another
marginalized population people experiencing houselessness may feel a compounding of
judgement. PWID have reported in the past that they feel judgement from healthcare
professionals for attending SSPs (Miller-Lloyd et al., 2020). At the same time, rural studies of
people experiencing houselessness show that there is lower access in general of healthcare
resources (Craft-Rosenberg et al., 2000,Wise and Phillips, 2013; Gunner et al., 2019). Another
study found that the development of trusting relationships and non-judgmental staff leads to
harm reduction care being acceptable, feasible, and accessible to people experiencing
houselessness (Parkes et al., 2022).. This acceptability is shown in an upcoming qualitative study
on SSPs in the Kentucky areas of the ROl has found that they have been able to meet the core
features of a SSP, specifically, that they were able to minimize perceived impacts of stigma by
lowering thresholds to service (Batty et al., 2021). This dichotomy where PWID experiencing
houselessness do not feel accepted in traditional healthcare, but they do feel accepted in SSPs
may lead to this association between houselessness, since this dichotomy is less present in PWID

not experiencing houselessness.

The implications of this increased access could have multiple beneficial health outcomes
for PWID experiencing houselessness in rural areas suffering high burdens of overdoses, HCV,
and other drug-related harms. SSPs offer many harm reduction services outside of syringes,
which includes but is not limited to: naloxone distribution, cooker and cotton distribution, HIV
and HCV testing, and linkage to medication for OUD (MOUD) and aftercare. An urban study
examining access to MOUD found that SSPs were a significant point of entry for those
experiencing houselessness (Hood et al. 2019.) Another study looking at an SSP in the Seattle

area showed that this SSP combatted issues surrounding stigma and provided outreach to people
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experiencing houselessness (Miller-Lloyd et al., 2020). Higher access to SSPs will hopefully
lead to higher access of MOUD, reduced overdoses, and reduced risk of HIV and HCV, and
lower feelings of marginalization from PWID experiencing houselessness. Rural SSPs should
thus be studied for their outreach services, and the practices that are leading to their success

should be expanded upon.

Our second finding showing a negative correlation between SSP use at higher frequencies
and experiencing houselessness gives us a more complicated view on how SSPs are able to reach
PWID experiencing houselessness. PWID experiencing houselessness, while still being able to
access SSPs, will not have the ability to use them often — perhaps because they will regularly
have trouble accessing transportation, will need choose between different priorities, and are more

likely to have comorbidities that hurt their ability to access SSPs regularly.

First, people experiencing houselessness are more likely to have reduced access to
transportation which is a foundation of access, and in rural areas the barriers that PWID
experiencing houselessness face in accessing transportation to paces of care is compounded
(Barile, Pruitt, and Parker, 2018). The built environment of rural areas is less walkable, and
distance from place to place is often massive in comparison to urban areas (Marr, 2015). Thus, a
PWID experiencing houselessness may be able to make use of an SSP’s services, but due to
reduced transportation access, it may be difficult use them frequently despite their consistent use
at a lower frequency. This would give us reason to believe consistent but infrequent use of SSPs
in rural areas among PWID who experience houselessness is possible. Second, people
experiencing houselessness have many competing priorities, since they may need to prioritize
other needs such as food, shelter, or income over accessing healthcare. Studies show these

competing priorities lead to lower access in healthcare settings (Gelberg et al., 1997). Finally,
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mental health issues compound the issues of lower access to healthcare and harm reduction care
that PWID experiencing houselessness have. People experiencing houselessness are at higher
risk of mental health issues (Susser, Moore, and Link, 1993). Experiencing both at the same time
leads to a higher need of access of healthcare, but oftentimes the individual’s need is not met
outside of emergency department visits (Stergiopoulos et al., 2017). We expect that a similar
phenomenon is happening in the access of SSPs by PWID who experience houselessness, as they
may need an SSP more but are unable to utilize it at a higher frequency. These three reasons may
give us an idea why there is lower utilization of SSPs at higher frequencies among PWID
experiencing houselessness, but research should be expanded on the barriers to access created by
transportation, competing priorities, and mental health declines affect the population of rural

PWID experiencing houselessness.

This potential decrease in use at higher frequencies is concerning for the health of PWID
experiencing houselessness. The many practices of harm reduction care at SSPs are most
effective when used frequently (Fernandes-Calderon et al., 2019). The primary care tool, needle
exchanges, only works if the person is using an SSP regularly enough to always have clean
needles for each use. Any receptive syringe sharing can lead to negative health outcomes such as
HIV or HCV contraction. Accessing needles regularly at an SSP is associated with a lower
amount of receptive syringe sharing in rural settings (White et al., 2021). If a PWID experiencing
houselessness is not accessing an SSP frequently, they are at higher likelihood of receptive
syringe sharing since they will have less access to needles, and therefore, of the negative
outcomes that come with receptive syringe sharing. This is compounded by some SSPs including

caps on the number of needles someone can take in one visit. This will further limit PWID
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experiencing houselessness if they are unable to use the SSP frequently since they will be unable

to “stock up” on syringes.

Secondly, the population of PWID experiencing houselessness is more likely to need to
use harm reduction care more frequently. PWID experiencing houselessness take part in a higher
level of receptive syringe sharing, equipment sharing, and exchange sex (Hotton, Mackesy-
Amiti, and Boodram, 2021). Regular utilization of an SSP gives them access to the tools that
would protect against these behaviors, such as clean needles, cottons, ties, and condoms.
Populations experiencing houselessness have also been shown to have a higher likelihood of
encounters with police (Kouyoumdjian et al., 2019). Higher police encounters lead to worse
health outcomes of PWID; through violent interactions, drug paraphernalia confiscation, and
negative stigma (Cooper, 2015). Therefore, if PWID experiencing houselessness are finding
themselves at a higher rate of encounters with police, they will have a higher rate of these
negative outcomes; specifically, paraphernalia confiscation. Thus, they will have a lower number
of clean needles more frequently and will need to access and use SSPs at a higher frequency. As
we have shown here, they are unable to use the SSP as frequently as those not experiencing
houselessness. Again, this would compound the issues with receptive syringe sharing, and lead to

more negative health outcomes in PWID who experience houselessness.

Increasing the frequency of SSP visits for PWID experiencing houselessness should be a
priority. SSPs should provide space to meet the needs of PWID experiencing houselessness more
comprehensively. To do this, more food banks, other healthcare resources, sanitation stations, etc
need to be included in SSPs. This allows PWID experiencing houselessness to meet many of
their competing interests in one space. Increasing the access of SSPS for PWID experiencing

houselessness will allow for more frequent utilization. This increase in the frequency of SSP use
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will lead to PWID experiencing houselessness gaining the ability to replenish needles, naloxone,
literature, and access other services provided by SSPs more often. As shown previously, all these
services can lead to better health outcomes in the population through multiple pathways
(Bornstein et al., 2020; Heinzigler et al., 2007, Hood et al. 2019). More frequent access to clean
needles will lead to lower incidence of HIV and HCV in the population. More frequent access to
naloxone will lead to a lower rate of overdose in the population. More frequent access to
literature provided at SSPs will give PWIDs experiencing houselessness the knowledge on
different potential OUD treatments available to them. Thus, increasing the frequency of SSP use
for PWID experiencing houselessness could lead to a multitude of desired health outcomes.
Investment in mobile SSPs and public transportation in rural areas will increase access.
Changing state laws and organizational policies requiring prescriptions at pharmacies for
syringes can also offset lower usage of SSPs in the population of PWID experiencing

houselessness in rural areas.

Strengths and Limitations

This study’s strength comes from the geographic scope of the ROI dataset. The
population extends across eight rural sites that recruit from ten states. The dataset contains 2280
participants who have completed extensive profiles on their covariates. We have been able to
include known covariates in our models, and this gives us confidence that the correlation we are
seeing between experiencing houselessness and SSP use is present in this sample. Along with
having a large sample, we successfully were able to adjust our models for potential RDS

clustering. This gives us more accurate standard error estimates.

The cross-sectional nature of this study limits the ability to conclude there is a lack of

internal validity and leads to a lack of temporality and causality in our findings. The issue of
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recall bias may also be present within our sample, which may be limited to our explanatory
variable since the recall period for SSP use is only 30 days, which is relatively short. Another
issue arises in the two variables we are looking at in houselessness experience and SSP use. The
survey asks participants if they report having experienced houselessness in the previous 6
months while it asks participants if they have used an SSP in the previous 30 days. Thus, it is
possible that those marked off as having experienced houselessness, may not have been
experiencing houselessness at the time they used (or did not use) an SSP. This could lead to us
incorrectly measuring the correlation between the two in this population. Future studies into the
topic should prioritize reporting these variables over similar timelines. Finally, despite the large
size of our sample, it is lacking in diversity in a few ways. The sample is overwhelmingly white
and lacks representative samples of African Americans and Native Americans in rural areas. The
study samples mostly from sights in the Northern United States and is lacking generalizability to
the Southwest and the Southeast. We also removed the seven transgender individuals from our
sample due to model fitting, but literature has demonstrated that transgender individuals are more
likely to be at risk of experiencing houselessness and lower access to harm reduction care, so we
may be missing that relationship in our model. Along with this our answers of “male” or
“female” when asking for the gender of participants may miss out on the differences between sex
and gender. Other studies into this topic would have more strength by including a more diverse

population across these variables.

Despite these limitations, we are confident this study tests our hypotheses and analyzes
the associations between both houselessness and SSP use, and houselessness and the frequency
of SSP use. These associations can teach us lessons about rural PWID experiencing

houselessness and their access to SSPs. Even though the PWID experiencing houselessness in
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this study had success in using SSPs, they were unable to use an SSP as frequently as those not
experiencing houselessness. The latter finding is concerning, since the success of harm reduction
care hinges on frequent usage by PWID. From here, we must learn how to reach out to the
population experiencing houselessness more successfully, and then, bring them into the many
paths that regular harm reduction care has for reducing negative health outcomes experienced by

rural PWID.



Table 1a : Rural Opioid Initiative participant characteristics of people who have injected drugs in the

previous 30 days

18

Full Sample
Variable Use SSP? = 1 Use SSP =0 Total
(n=996 [43.7%]) (n=1284 [56.3%]) (n=2280)
Experienced Houselessness 594(46.4%) 686(61.7%) 1280
In Previous 6 Months
Race
White 826(42.2%) 1132(57.8%) 1958
Black 18(30.0%) 42(70.0%) 60
Native American 112(65.5%) 59(34.5%) 171
Other 40(44.0%) 51(56.0%) 91
Ethnicity
Hispanic 32(41.6%) 32(41.6%) 77
Non-Hispanic 964(43.8%) 1239(56.2%) 2203
Gender/Sex
Male 577(43.9%) 738(56.1%) 1315
Female 419(43.4%) 546(56.6%) 996
Age(years) 34.8(sd =9.3) 36.5(10.4) 35.7(10.0)
<30 326(47.7%) 357(52.3%) 683
30-39 401(45,3%) 472(54.7%) 873
40-49 192(40.2%) 286(59.8%) 478
50+ 77(31.3%) 169(68.7%) 246
High School Graduate 801(44.7%) 993(55.4%) 1794
Use SNAP 533(40.8%) 774(59.2%) 1307
Use a Food Pantry 497(40.8%) 720(59.2%) 1217
Site of Enrollment
Illinois 15(12.7%) 103(87.3%) 117
Kentucky 85(45.0%) 104(55.0%) 189
North Carolina 99(35.9%) 177(64.1%) 276
New England 106(26.5%) 294(73.5%) 400
Ohio 96(49.7%) 97(50.3%) 193
Oregon 54(37.2%) 91(62.8%) 145
Wisconsin 303(36.6%) 526(63.5%) 829
West Virginia 14(10.8%) 116(89.2%) 130
Drug Use
Heroin 763(45.5%) 915(54.5%) 1678
Street Fentanyl 395(43.3%) 576(56.7%) 913
Other Opiates 539(41.6%) 756(58.4%) 1295
Meth and Other Amphetamines  848(46.2%) 986(53.8%) 1834

Note: Categorical variables are counts stratified across SSP use variable with percentage of total in parentheses

a. SSP Use is a variable saying whether or not a PWID uses a needle exchange as their main source to receive

new needles
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Table 1b: Rural Opioid Initiative participant characteristics of people who have injected drugs in the
previous 30 days and have used an SSP in the previous 30 days.

Frequency that SSP  Once a Biweekly (n  Three times Weekly More than  Total
is used (Per month)  Month (n =201) a Month (n =138) Weekly (n (n=933)
=219) (n=132) =243)
Experienced 139(24.9%) 126(22.6%) 91(16.3%) 62(11.1%) 140(25.1%) 558
Houselessness
In Previous 6
Months
Race
White 188(24.2%) 175(22.5%) 110(14.2%) 119(15.3%) 185(23.8% 777
Black 2(12.5%) 3(18.8%) 0 2(12.5%) 9(56.3%) 16
Native American 19(18.6%) 15(14.7%) 14(13.7%) 12(11.8%) 42(41.2%) 102
Other 10(26.3%) 8(21.1%) 8(21.1%) 5(13.2%) 7(18.4%) 38
Ethnicity
Hispanic 7(23.3%) 4(13.3%) 3(10.0%) 8(26.7%) 8(26.7%) 30
Non-Hispanic 212(23.5%) 197(21.8%) 129(14.3%) 130(14.4%) 235(26.0%) 903
Gender/Sex
Male 127(23.9%) 116(21.8%) 70(13.2%) 79(14.9%) 140(26.3%) 532
Female 92(22.9%) 85(21.2%) 62(15.5%) 59(14.7%) 103(25.7%) 401
Age(years) 35.9(9.2) 35.3(8.9) 32.7(8.7) 35.7(9.4) 34.5(9.3) 34.9(9.2)
<30 60(20.4%) 54(18.4%) 58(19.7%) 37(12.6%) 85(28.9%) 294
30-39 90(23.5%) 92(24.0%) 45(11.8%) 62(16.2%) 94(24.5%) 383
40-49 53(28.5%) 39(20.9%) 24(12.9%) 27(14.5%) 43(23.1%) 186
50+ 16(22.7%) 16(22.9%) 5(7.1%) 12(17.1%) 21(30.0%) 70
High School 181(23.9%) 175(23.2%) 108(14.3%) 99(13.1%) 193(25.5%) 756
Graduate
Use SNAP 121(24.1%) 108(21.5%) 68(13.5%) 76(15.1%) 130(25.8%) 503
Use a Food Pantry 109(23.0%) 106(22.3%) 69(14.5%) 76(16.0%) 115(24.2%) 475
Site of Enrollment
Illinois 4(26.7%) 5(33.3%) 1(6.7%) 1(6.7%) 4(26.7%) 15
Kentucky 23(27.1%) 15(17.7%) 11(12.9%) 30(35.3%) 6(7.1%) 85
North Carolina 16(16.2%) 7(7.1%) 15(15.2%) 9(9.1%) 52(52.5%) 99
New England 18(17.0%) 23(21.7%) 12(11.3%) 21(19.8%) 32(30.2%) 106
Ohio 9(9.3%) 17(17.5%) 15(16.5%) 39(40.2%) 16(16.5%) 97
Oregon 21(39.6%) 16(26.4%) 5(9.4%) 4(7.6%) 9(17.0%) 53
Wisconsin 122(26.3%) 119(25.7%))  71(15.3%) 31(6.7%) 121(26.1%) 464
West Virginia 6(42.9%) 1(7.1%) 1(7.1%) 3(21.4%) 3(21.4%) 14
Drug Use
Heroin 132(18.2%) 154(21.2%) 110(15.1%) 118(16.2%) 213(29.3%) 727
Street Fentanyl 63(16.5%) 68(17.8%) 55(14.4%) 73(19.1%) 123(32.2%) 382
Other Opiates 92(18.6%) 86(17.3%) 77(15.5%) 77(15.5%) 164(33.1%) 496
Meth and Other 193(24.4%) 165(20.9%) 116(14.7%) 111(14.1%) 205(26.0%) 634

Amphetamines

Note: Categorical variables are counts stratified across SSP use variable with percentage of total in parentheses



Table 2: Adjusted® model results using houselessness status as predictor among PWID.

Independent Variable Odds Ratio (95% C.1.)
Model 1

SSP use in the past 30 1.26(1.04, 1.55)

days

Model 2

Number of SSP visits per
month (1 Time a month
used as reference level)

Biweekly .98(.64, 1.51)
3 Times a Month 1.24(.74, 2.08)
Weekly .55(.32, .94)
More than Weekly .74(.46, 1.18)

a. Race, ethnicity, gender/sex, age, education, entitlement use, site of enroliment, and drug usage were
included as covariates in both models

20
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