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Abstract

Despite recent declines in numbers of people who inject drugs (PWID) diagnosed with HIV,
clusters of HIV among PWID are ongoing, especially among PWID experiencing homelessness.
Using data from the National HIV Behavioral Surveillance in 2018, we evaluated the association
between homelessness and injection risk and prevention behaviors among HIV-negative PWID
who were recruited by respondent-driven sampling in 23 U.S. cities. Interviewers assessed
sociodemographic characteristics, history of overdose, and behavioral risk and prevention factors
for HIV. Adjusted prevalence ratios (aPR) and 95% CI were obtained using Poisson regression
models. Of 10,614 HIV-negative PWID participants, 7275 (68.5%) reported experiencing
homelessness. Homeless PWID were more likely than those who were not to be younger age,
white, unemployed, without health insurance, in poverty, experiencing psychological distress,

and incarcerated in the past 12 months. PWID experiencing homelessness were significantly
more likely to report injection risk behaviors [share syringes/equipment (aPR = 1.26; 95% ClI

= 1.20-1.33), non-fatal opioid overdose (aPR = 1.64; 95% CI = 1.49-1.79)] and prevention
behaviors [testing for HIV in past 12 months (aPR = 1.18; 95% CI = 1.12-1.24) and using syringe
services programs (aPR = 1.09; 95% CI = 1.03-1.16)] than PWID not experiencing homelessness.
Homelessness among PWID is associated with injection risk behaviors and non-fatal overdose.
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Introduction

Despite the recent decline in annual diagnoses of HIV attributed to injection drug use
(Centers for Disease Control and Prevention, 2019; Wejnert et al., 2016), clusters of HIV
among people who inject drugs (PWID) are occurring in the U.S. due to increased opioid
use and injection equipment sharing (Broz et al., 2018; Cranston et al., 2019; Peters

et al., 2016). Among the most concerning issues is the risk of infection among PWID

who are experiencing homelessness (Cranston et al., 2019; Golden et al., 2019). National
estimates of the number of people in the U.S. experiencing homelessness showed an 8.7%
increase from 2018 to 2019; driven by the number of unsheltered people who are homeless
(U.S. Department of Housing and Urban Development Office of Community Planning and
Development, 2020). Housing instability is associated with increased HIV morbidity and
mortality, and poor health outcomes (Aidala et al., 2016; Bowen & Mitchell, 2016; Milloy
etal., 2012). Moreover, there is a bidirectional relationship between homelessness and
substance use disorders with disputable evidence regarding causation (Linton et al., 2013).
People experiencing homelessness who inject drugs may be at greater risk for HIV than
people who inject drugs who are stably housed due to higher rates of syringe and injection
equipment sharing (Adams et al., 2019; Des Jarlais et al., 2007; Linton et al., 2013).

In 2015, HIV prevalence was 7% and homelessness in the past 12 months was 64%

among PWID (Centers for Disease Control and Prevention, 2018). Moreover, 34% of PWID
reporting receptive syringe sharing (i.e. injecting with a syringe or needle that had already
been used by someone else) and 42% of PWID reporting distributive syringe sharing (i.e.
passing a used syringe to another person) (Adams et al., 2019; Centers for Disease Control
and Prevention, 2018). People who are unstably housed are twice as likely to report sharing
injection equipment (Des Jarlais et al., 2007). Likewise, this can be seen in National HIV
Behavorial Surveillance (NHBS) data in 2015 that showed distributive sharing was more
frequent among people reporting homelessness in the past 12 months than among those
who were not homeless (Adams et al., 2019). However, data are lacking on the association
between homelessness and receptive syringe sharing among PWID at risk for HIV. These
behavioral risks are also associated with non-fatal overdose, a growing concern among
people with substance use disorders, particularly opioid use (Jenkins et al., 2011), yet the
association between homelessness, injecting drug use, and non-fatal overdose among a large
sample of HIV-negative PWID has not been explored.

Furthermore, people experiencing homelessness may lack access to essential medical care,
mental health services (Kertesz et al., 2014), and substance use treatment (Palepu et al.,
2013) but less is known about factors associated with homelessness among HIV-negative
PWID who are at risk for HIV and who may lack access to services for HIV prevention. We
used 2018 NHBS data to evaluate HIV injection risk and prevention behaviors among HIV-
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negative PWID participants who reported experiencing homelessness compared to those
who did not. Findings may be used to identify factors that could improve recommendations
for HIV prevention.

We used data from NHBS, which conducts standardized interviews and optional HIV testing
to monitor prevalence of HIV infection, risk and prevention behaviors, and use of prevention
services among populations at increased risk for HIV infection. In 2018, NHBS used
respondent-driven sampling (RDS) (Heckathorn, 1997) to recruit a sample of PWID in

23 metropolitan statistical areas (MSASs) with high HIV prevalence (Centers for Disease
Control and Prevention, 2020). Participants were eligible to participate if they reported
injection drug use in the past 12 months, demonstrated physical evidence (e.g. track marks)
or knowledge of injection, resided in the MSA, were aged =18, could provide informed
consent, and could complete the interview in English or Spanish.

Trained interviewers at each site conducted standardized interviews on sexual and injection
risk and prevention behaviors for HIV infection, sociodemographic characteristics, and
access to care using computer-assisted personal interviews (CAPI). Interviews were
conducted one-on-one in-person. Participants who consented were offered rapid HIV testing
at the field site. Participants whose tests were reactive had either a second rapid test
performed or an additional blood sample collected for supplemental laboratory-based testing
to confirm the first rapid test result. Incentives in the form of cash or gift cards were given

to participants (Centers for Disease Control and Prevention, 2020). Eligible PWID were
offered up to five coupons to recruit PWID in their social network. All procedures, including
HIV tests, were anonymous. Project activities were approved by the Centers for Disease
Control and Prevention and by applicable institutional review boards in participating MSAs.
Detailed methods are described elsewhere (Centers for Disease Control and Prevention,
2020).

Definitions/Measures

Homelessness, the exposure of interest, was measured in response to the question: “in

the past 12 months, have you been homeless at any time? By homeless, | mean you

were living on the street, in a shelter, in a Single Room Occupancy hotel (SRO) or in

a car.” Demographic characteristics included: gender (male, female, and transgender), age
group (18-29, 30-39, 40-49, and =50), race/ethnicity (Black, Hispanic/Latino, White, and
Other), education (<high school, high school diploma/GED, and >high school), employment
status (unemployed, employed full or part-time, and not in labor force/other), disability
status (no disability and has a disability), and health insurance (no insurance, private plan,
public plan, public and private plans, and other health insurance). Social factors assessed
included: marital status (married/living together, single [i.e. separated/divorced/widowed],
and never married), poverty status (household income at or below the federal poverty
level, above the federal poverty level) according to the U.S. Department of Health and
Human Services guidelines in 2018 (U.S. Department of Health and Human Services,
2018), and incarceration history (never incarcerated, incarcerated but not in the past 12
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months, incarcerated in the past 12 months). Psychological distress was measured by the
Kessler-6 screening scale (range 0-24) categorized as having psychological distress (score
of 13-24) or no psychological distress (score of 0-12)(Kessler et al., 2003). The Kessler-6
is a screening measure used in epidemiological studies to assess the prevalence of “serious
mental illness,” defined as at least one disorder meeting criteria for the Diagnostic and
Statistical Manual (DSM) (Kessler et al., 2003). The Kessler-6 has been shown to identify
persons likely to have a psychiatric disorder with accuracy and reliability comparable to
other psychological screening instruments (Choi et al., 2015; Kessler et al., 2003; Swartz &
Lurigio, 2006). Age at first injection was dichotomized as less than 30 years of age versus
30 years and older with calculations for median and interquartile ranges (IQR).

If any drug other than prescribed drugs was injected in the past 12 months, the participant
was asked about the drug injected most frequently (heroin by itself, speedball [heroin

and cocaine together], powder or crack cocaine, methamphetamine [includes meth, crystal
meth, speed, or crank], or prescription opioids [painkillers such as Oxycontin, Dilaudid,
morphine, Percocet, or Demerol]). We also ascertained non-injection use of any of the
following drugs during the 12 months before interview: marijuana, powder or crack cocaine,
benzodiazepines, ecstasy, heroin, methamphetamine, or prescription opioids. Binge drinking
in the past 30 days was defined as drinking in about two hours four or more alcoholic

drinks for females, and five or more alcoholic drinks for males. Receptive syringe sharing
(defined as using a needle or syringe that had been previously used by someone else in

the past 12 months), shared injection equipment (including cookers, cotton, or water), and
shared syringes to divide drugs, were combined to create an overall shared syringes or other
equipment variable. Non-fatal opioid overdose in the past 12 months was assessed among
participants who reported using opioids during that time frame. Prevention behaviors in the
past 12 months included being tested for HIV, obtaining sterile syringes from a syringe
services program (SSP), safe syringe disposal (only disposal methods were “put it in a
medical sharps container” or “took it to a needle or syringe exchange program™), and, among
PWID who used opioids in the past 12 months, use of medication-assisted treatment (MAT).

Data analysis

Analyses were limited to participants who were eligible for and completed the interview,
had a negative NHBS HIV test result, self-reported as HIV-negative, and had non-missing
response to the key exposure variable, homelessness in the past 12 months. We assessed
correlates of homelessness in the past 12 months, and the association between homelessness
and key outcomes of interest (i.e. injection risk and prevention behavior). Prevalence ratios
(PRs) and 95% confidence intervals (Cls) were estimated from log-linked Poisson regression
models with generalized estimation equations clustered on RDS recruitment chains and
adjusted for participants’ personal network size and city. To account for confounding,
models calculating adjusted prevalence ratios (aPR) additionally controlled for gender, race/
ethnicity, poverty, disability status, and employment status based on the literature (Adams et
al., 2019).
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Of the 11,437 eligible PWID who completed the interview, 10,615 agreed to an HIV test and
self-reported HIV-negative status; homelessness was missing for one additional participant,
resulting in an analysis sample of 10,614. Of 10,614 HIV-negative PWID who met the
inclusion criteria in the 2018 NHBS, 7275 (68.5%) reported experiencing homelessness.

A higher percentage of homeless PWID compared with PWID who were not homeless

were 18-39 years old [18-29 years old (17.3% vs. 8.9%) and 30-39 years old (30.7% vs.
18.9%)], white (44.3% vs. 31.9%), unemployed (56.8% vs. 34.3%), without health insurance
(28.9% vs. 21.0%), living in poverty (77.2% vs. 70.2%), experiencing psychological distress
(44.8% vs. 26.7%), and incarcerated in the past 12 months (43.3% vs. 21.0%) (Table

1). PWID experiencing homelessness were also more likely to inject speedballs (56.3%

vs. 45.6%), powder or crack cocaine (47.7% vs. 36.7%), prescription opioids (23.3% vs.
14.9%), binge drink (28.9% vs. 24.0%), and use non-injection drugs (81.8% vs. 72.4%) than
PWID not reporting homelessness.

PWID experiencing homelessness were significantly more likely to report injection risk
behaviors, including syringe and equipment sharing (aPR=1.26; 95% C1=1.20-1.33) and
non-fatal overdose (aPR=1.64; 95% Cl1=1.49-1.79) than PWID who did not experience
homelessness (Table 2). Homeless PWID were more likely to engage in HIV prevention
behaviors, including testing for HIV in the past 12 months (aPR=1.18; 95% Cl=1.12-1.24)
and obtaining sterile syringes from an SSP (aPR=1.09; 95% CI=1.03-1.16) compared

to PWID who did not experience homelessness. There was no notable difference in the
proportion who reported safe syringe disposal or MAT use among opioid users experiencing
homelessness compared to those who were not homeless.

Discussion

In this multi-site, cross-sectional study, we found that among HIV-negative PWID,
homelessness is associated with injection risk behaviors which can increase the risk of

HIV acquisition, including sharing injection equipment and non-fatal opioid overdose.
These findings support previous studies (Corneil et al., 2006; Jenkins et al., 2011; Linton

et al., 2013) that demonstrated an association between homelessness and injection risk
behaviors. However, our sample provides more recent data from a large, geographically
diverse population of PWID from the community who were actively injecting drugs, and the
analysis explored receptive injection equipment sharing and the multifactorial relationship
between homelessness, PWID, and non-fatal overdose. Additionally, previous studies have
focused on injection risk behaviors among people with diagnosed HIV (Kidder et al., 2008)
and not those at risk for infection. Overall, in 2018, almost 7 in 10 HIV-negative PWID
from 23 geographically diverse U.S. cities experienced homelessness in the previous 12
months. Injection equipment sharing and non-fatal overdose were more common among
homeless PWID possibly due to factors such as public injection (Hunter et al., 2018; Sutter
et al., 2019; Trayner et al., 2020), which can increase risky injection practices, and fear

of confiscation of injecting equipment by law enforcement or police harassment (Werb et
al., 2008). Among PWID, 45% experience non-fatal overdose in their lifetime (Martins et
al., 2015). The association between homelessness and non-fatal overdose was reported in
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previous studies (Jenkins et al., 2011a; Lyons et al., 2019), in which the relationship was
compounded by a history of incarceration and sharing of injection equipment. Furthermore,
the introduction of fentanyl and fentanyl analogs into the drug supply has increased the
number of reported overdoses (Hedegaard et al., 2018; O’Donnell et al., 2018; Park et al.,
2018). We also found a higher percentage of PWID experiencing homelessness compared
with PWID who were not homeless were injecting multiple types of substances and

using non-injecting drugs. Polysubstance use has previously been identified among people
experiencing homelessness (Bhalla et al., 2017) and is associated with overdose (Barocas et
al., 2019; Schneider et al., 2019).

Our study also found an association between homelessness and certain sociodemographic
factors and social determinants of health. These findings support earlier studies that show
housing instability provides an increased risk environment for PWID (Padgett et al., 2015;
Rhodes et al., 2005). We found demographic factors, such as younger age, were associated
with PWID experiencing homelessness with almost half of homeless PWID in our analysis
being aged 18-39 years compared with nearly 28% of those not experiencing homelessness.
Furthermore, we identified psychosocial and structural factors associated with homelessness
among PWID including psychological distress, poverty, lack of health insurance, and
incarceration. These social factors have frequently been shown to influence housing stability
among PWID (Degenhardt et al., 2017; Fryling et al., 2015; Padgett et al., 2011; Thompson
etal., 2013).

Homelessness was associated with HIV prevention behaviors among HIV-negative PWID.
Early diagnosis and prevention of HIV acquisition are two of four primary goals of the
federal campaign designed to £nd the HIV Epidemic (Fauci et al., 2019) in the United
States. Testing all vulnerable populations including PWID, is an essential component

of this initiative. We found encouraging evidence that HIV-negative PWID experiencing
homelessness are engaging in preventive behaviors against HIV acquisition, specifically,
testing for HIV in the past 12 months and obtaining sterile syringes from an SSP. Reasons
for higher rates of HIV testing among PWID experiencing homelessness may be due

to the high rates of incarceration (Courtenay-Quirk et al., 2008) and use of emergency
departments for medical care (Fazel et al., 2014), which can be venues for routine HIV
testing. Routine HIV testing is also often available through harm reduction programs such
as comprehensive SSPs that integrate syringe services and primary medical care (Rich et al.,
2018), and SSPs can serve as a gateway into integrated medical care for HIV for people
who test positive, and HCV testing, abscess and wound care, evaluation for endocarditis,
and importantly, integration with behavioral health addressing co-occurring mental health
needs and substance use referral and treatment (Rich et al., 2018). Unfortunately, SSPs
are not available in all jurisdictions (Centers for Disease Control and Prevention, 2020;
Des Jarlais et al., 2015) despite their proven benefits in: reducing risky injection behaviors
(injection drug use, injection equipment sharing, and non-fatal overdose) (Dasgupta et al.,
2019; Des Jarlais et al., 2015; Huo & Ouellet, 2007), improving access to drug treatment
programs, including medication-assisted treatment (Kidorf et al., 2009), and safe syringe
disposal (Dasgupta et al., 2019; Tookes et al., 2012), and providing naloxone for overdose
prevention (Clark et al., 2014). Introduction of SSPs after the HIV outbreak in Scott County,
Indiana (Peters et al., 2016) resulted in a reduction in syringe sharing from 75% before the
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outbreak to 21% (Dasgupta et al., 2019). Prevention behaviors that reduce HIV risk, such

as proper disposal of used syringes increased after the introduction of the SSP from 17% to
82% (Dasgupta et al., 2019), although safe syringe disposal did not differ by homeless status
in our analysis.

Increasing availability of SSPs is one prevention intervention for reducing HIV transmission,
however, the high prevalence of homelessness among HIV-negative PWID underscores the
urgency of addressing housing issues to alleviate multimorbidity and poor health outcomes,
including substance use and HIV. People who are stably housed decrease their drug use (Des
Jarlais et al., 2007), seek treatment for substance use (Padgett et al., 2011), and reduce HIV
risks (Aidala et al., 2016) more often than people experiencing homelessness. Intervention
models, such as “Housing First,” provide a comprehensive system of services that encourage
permanent supportive housing with wrap-around services (Padgett et al., 2015). This
successful model addresses the syndemic of HIV, substance use and homelessness, and

is far less penalizing than the traditional “treatment first” models that emphasize housing

in temporary shelters where residents are first required to maintain sobriety (Padgett et al.,
2015). Those limited models do not address multimorbidity and are not sustainable for
people with opioid use disorders who require long-term and comprehensive solutions.

Conducting analysis of data from a national surveillance system is not without limitations.
NHBS is a geographically diverse sample, however, it may not be representative of all
PWID and the findings may not be generalizable to other geographic locations. Due to

the cross-sectional nature of the survey, we could not capture the dynamic changes in
homelessness status in which people may be homeless at one point in their lives and
stably housed at another point. Furthermore, the definition of homelessness used in this
survey does not differentiate between people experiencing current or chronic homelessness
and those who are temporarily or unstably housed. However, we asked about housing

in the past 12 months, which may over- or under-estimate experiences associated with
homelessness. Except for the Kessler-6 scale, our data do not comprehensively capture
psychiatric diagnoses or mental health symptoms that may be prevalent among PWID and
people experiencing homelessness. Further characterization of these comorbidities may be
useful for understanding injection risk behaviors. Finally, these data are self-reported and
are, therefore, subject to recall error and social desirability bias.

Conclusions

Homelessness is highly prevalent among HIV-negative PWID and is associated with
injection risk behaviors and non-fatal overdose. Evidence-based interventions and linkage
efforts to support access to HIV and substance use disorder services and treatment among
PWID is essential. Access to prevention services such as SSPs that provide overdose
prevention (e.g. naloxone), integrated with comprehensive medical and behavioral health
care, including medical care, HIV and HCV testing, and housing services, can reduce HIV
transmission risk.
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