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Abstract

Background—-L.ittle is known about young persons who inject drugs (PWID), who are
increasingly from suburban communities and predominantly non-Hispanic white.

Methods—We conducted a cross-sectional personal network (egocentric) and geographic study
of young PWID and their drug-using, sexual, and support network members in 2012-13 in
metropolitan Chicago, Illinois, U.S.

Results—We enrolled 164 young (median age=26), mostly male (65%), non-Hispanic white
PWID (71%), with a self-reported HCV prevalence of 13%. Many (59%) reported multiple
residences (i.e., were transient) in the past year, 45% of whom reported living in both urban and
suburban places (i.e., were cross-over transients). In multivariable analyses that adjusted for
participant and network member characteristics, (1) large injection networks were more common
among homeless participants; and (2) syringe sharing was (a) highest among cross-over transients
compared to suburban (OR =4.19 95% CI 1.69 — 10.35) and urban only residents (OR = 2.91 95%
Cl 1.06 - 8.03), (b) higher among HCV-unknown compared HCV-negative participants (OR =

“Corresponding author Division of Epidemiology and Biostatistics School of Public Health University of Illinois at Chicago 1603 W.
Taylor Street, M/C 923 Chicago, Illinois, 60612, USA Tel.: +1 312 355 3806 Fax: +1 312 996 1450 addresses: bboodram@uic.edu,
basmattee@gmail.com.

Conflict of interest: The authors have no conflict of interest including any financial, personal or other relationships with other people
or organizations within three years of beginning the work submitted that could inappropriately influence, or perceived to influence,
their work.

Contributors: Basmattee Boodram (principal investigator) and Carl Latkin (co-investigator) contributed at every step of the study
including design, protocol development, and implementation of the study. Mary-Ellen Mackesy-Amiti undertook the statistical
analysis of the data and contributed significantly to the writing of the manuscript. All authors contributed to and approved the final
manuscript.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Boodram et al. Page 2

4.62 95% CI 1.69-10.35), (c) more likely with network members who were cross-over transients
compared to urban (OR =4.94, 95% CI 2.17 — 11.23) and (d) less likely with network members
with HCV-unknown compared to HCV-negative status (OR = 0.4 95% CI1 0.19 — 0.84).

Conclusions—We identified homelessness as a significant risk factor for large networks and
cross-over transience as a significant risk factor for syringe sharing. Further research is needed to
understand the role of geographic factors promoting higher risk among these crossover transient
PWID.
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persons who inject drugs; young; transient; homeless; syringe sharing; injection networks

1. Introduction

Injection drug use (IDU) is a well-established risk factor for bloodborne infections and the
primary mode of hepatitis C (HCV) transmission in developed countries (Alter, 2007).
Studies frequently report associations between HCV infection and injection duration,
injection frequency, cocaine injection, and sharing of syringes and other injection
paraphernalia among persons who inject drugs (PWID; Boodram et al., 2010; Falster et al.,
2009; Garfein et al., 1996; Hagan et al., 2001; Pouget et al., 2012; Thorpe et al., 2000).
Recent trends show that although both HIV (Broz et al., 2014; Centers for Disease Control
and Prevention, 2009) and HCV (Amon et al., 2008) prevalence have steadily declined
among older PWID, high-incidence of HCV infection (Page et al., 2009; Zibbell et al., 2015)
and HCV outbreaks among younger PWID (Centers for Disease Control and Prevention,
2011; Leuchner et al., 2008) are occurring. In addition, IDU has been steadily increasing
among youths (Chatterjee et al., 2011; Tempalski et al., 2013), and high levels of risky
injection and sex behaviors continue to be reported in this group (Broz et al., 2014; Hahn et
al., 2010; Rondinelli et al., 2009).

Concurrent with these trends has been a demographic and geographic shift in the profile of
young PWID across the United States (U.S.), who are increasingly from suburban
communities and predominantly non-Hispanic (NH) white (Armstrong, 2007; Broz and
Ouellet, 2008; Broz et al., 2014; Neaigus et al., 2006; Prussing et al., 2014). In the few
recent U.S. studies that specifically focused on young PWID (< 30 years old), NH-whites
were the dominant racial/ethnic group, and African Americans constituted only small
fractions of the samples (Garfein et al., 2007; Hahn et al., 2010; Ochoa et al., 2001; Pugatch,
2006). Nonetheless, there is wide geographic variation in HCV occurrence among young
PWID (Centers for Disease Control and Prevention, 2011; Garfein et al., 2007, 1996; Hagan
et al., 2007; Hahn et al., 2010; Leuchner et al., 2008; Page et al., 2009; Zibbell et al., 2015).
Even after adjusting for the racial/ethnic shift, young (aged 15-30) non-Hispanic white
PWID from Baltimore were 3.5 times more likely than Chicago PWID to be HCV-infected,
after adjusting for individual-level injection risk (e.g. syringe and paraphernalia sharing) and
structural factors such as syringe exchange program (SEP) availability (Boodram et al.,
2010). The findings from this study may be partially explained by social network and social
geographic characteristics that affect the likelihood of having an infected partner among
young PWID.

Drug Alcohol Depend. Author manuscript; available in PMC 2016 September 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Boodram et al.

Page 3

Social network factors have been found to be associated with transmissions of HIV and
sexually-transmitted infections (STIs), and network size, compaosition (i.e., characteristics)
and density (i.e., level of connectedness among network) have been found to be associated
with HIV risk behaviors, such as sharing injection equipment (reviewed in De et al., 2007).
Large, dense networks offer more opportunities for sharing syringes and paraphernalia as
previously reported (Latkin et al., 1995, 1996; Needle et al., 1998; Suh et al., 1997) and are
more likely to have HCV-positive members, especially among homeless populations (Latkin
et al., 1998b; Stein and Nyamathi, 2004).

Geographic factors can directly and indirectly affect HIV/HCV risk by altering a person's
injection network. For example, residential transience (German et al., 2007; Roy et al.,
2011) may impact HIV/HCV risk through increased network turnover (Costenbader et al.,
2006; Hoffmann et al., 1997) by disrupting social ties, and increased frequency of injecting
in semi-public places (e.g. shooting galleries) that present more opportunities for
engagement in high-risk practices and with high-risk partners due to lack of safe injection
spaces (German et al., 2007). In addition, structural geographic factors such as the distance
and settings (e.g. urban, suburban) of SEPs and places to purchase drugs relative to a
person's residence may promote transience across potentially high and low HIV/HCV
prevalent areas. Our study reports novel data on young PWID and their drug using networks
from both urban and suburban areas of a large metropolitan city. Specifically, we examine
whether individual, injection network, and geographic factors are associated with increasing
network size and syringe sharing among young PWID.

2. Materials and Methods

2.1. Study design and population

We conducted a cross-sectional personal network (egocentric) and geographic study of 164
young PWID (egos) and their drug-using, sexual, and support network members (alters)
from September, 2012 to June, 2013. Here, we report primarily on the drug-using network.
Recruitment flyers were posted at four standalone field sites in Chicago, Illinois, U.S.
located near major heroin and cocaine markets that attract both urban and suburban drug
users as well at venues that provide services to PWID in these areas. These community areas
have rates above the city's average for HIV/AIDS, STls, viral hepatitis, and arrests for drug-
related offenses, as well as lower median household incomes. The majority of participants
were registered members of a large Chicago SEP that operated at the field sites. All
individuals responding to posted flyers were directed to on-site research staff (not SEP
service providers) for eligibility screening. To be eligible, individuals had to be 18 to 30
years old and current injectors, i.e., injected drugs at least once in the past 30 days. Current
injection was verified by the presence of injection marks and knowledge of injection
procedures. All 164 participants received $30 total for completion of the individual,
network, and geographic surveys. The surveys were conducted by two trained study
interviewers. All participants provided written informed consent, and all study procedures
were approved by the Institutional Review Board of the University of Illinois at Chicago
prior to implementation.
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2.2. Data collection

We interviewed participants to collect all data. Participants self-reported demographic
information, HIV and HCV status, drug and sexual behaviors for the past 6 months, and
geographic data on the location and characteristics of places where they resided, purchased
drugs, injected drugs, and met sex partners in the past year. Due to a glitch in the survey
instrument, participant place of birth was provided for only 63% (n=104/164) of the sample;
however, there were no significant differences by demographic, behavioral or geographic
characteristics from the entire sample. The drug-using network for each participant was
generated as follows. Participants completed an interviewer-administered network generator
interview to nominate all drug-using persons (not necessarily PWID) they injected drugs
with in the past 6 months. Of the total persons reported, participants were asked to designate
up to 10 names of people with whom they injected most often; this group was considered the
‘core’ drug network. People the participant injected with only once and those they injected
with least often were considered non-core. Participants provided all data on network
members. Basic demographic information (i.e., age, race/ethnicity, gender, place of
residence) was collected on all network members, while more extensive demographic, drug
and sexual behaviors and practices, HIV and HCV status, and geographic data on the
location and characteristics of places where individuals reside, purchase drugs, inject drugs,
and meet sex partners in the past year were collected on core network members only. In
addition, for each core network member, participants were asked to rate how much they
trusted the person, how often they talked, how far away they lived, where they met, and how
often they shared syringes or other injection equipment (cookers, cotton, rinse water) with
this person (none, less than monthly, monthly, weekly, daily).

2.3. Measures

Syringe sharing was examined as a dichotomous variable (none vs. =1 or more times) based
on the question ‘in the last six months, how often did you use a needle/syringe that you
know for sure had been used before you by someone else?” Homeless individuals were those
who answered yes to ‘have you been homeless in the past six months, including living a
shelter or street’. Place of residence(s) was based on the question ‘list all of the places
(cross-street, town, state) you have lived in the past year, along with the date range for each
residence’. Transients were individuals who reported living in more than one residence in
the past year. Cross-over transients were individuals who listed more than one residence in
the past year that were located in both urban (i.e., within the city limits of Chicago, Illinois)
and suburban (i.e., outside the city limits, within Illinois) areas. Place of birth was defined as
using the question “list the town and state of where you were born’?

2.4, Statistical analyses

We performed all univariate, bivariate, and multivariable analyses using Stata 13
(StataCorp, 2013). Means and medians were calculated for continuous variables and
compared using Student's t-test, whereas categorical variables were examined using
Pearson's chi-square test. Associations were considered statistically significant at p < .05
(two-tailed). In multivariable analyses, independent ego and network predictors of two
outcomes were examined: engaging in high risk behavior (sharing syringes) and core
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network size. We conducted a multivariable negative binomial regression analysis of core
injection network size to examine associations with ego HCV status, demographic
characteristics (gender, race/ethnicity, age, homelessness, place of residence), and injection
behavior (daily injection, years injecting). We analyzed associations between syringe
sharing with core network members and ego characteristics using generalized estimating
equations (GEE) logistic regression to adjust for clustering of network members on the ego.
We selected variables to be modeled based on prior substantive knowledge from the
literature and/or hypothesized associations. The final models included age, race/ethnicity
and other demographic, network and geographic variables that were statistically significant
(p < 0.05).

3.1. Participant (ego) characteristics

Table 1 reports the socio-demographic characteristics for the 164 young PWID (median
age=26), who were mostly male (65%), born in suburban Chicago areas (58%), and non-
Hispanic white (71%) participants. Many participants (59%) were transient; similar to all
participants, transients were mostly NH-white, but were more likely than non-transients to
share syringes (p < .001), to engage in other risk practices such as sharing other equipment
(p <.01) and backloading (i.e., syringe-mediated drug sharing) (p < .01), and to self-report
being HCV-infected (p <.05). Transients were significantly (p <.0001) more likely live in
both urban and suburban areas (i.e., cross-over transients) (45%) in the past year compared
to exclusively living in either urban Chicago (29%) or suburban areas (26%). Closer
examination of cross-over transients reveals them to also be mostly homeless (81%) and to
have higher levels of transiency (3.8 places lived in the past year) compared to transients
who live exclusively in urban (3.1) and suburban (2.6) areas (p < .01). Given the
compounded risk of homelessness, unstable residence, and a potential bridge between areas
with high (Chicago) and low (suburban) prevalence of HIV and HCV, we further examined
this cross-over transient group (n=44, 27%) compared to all participants with residence(s)
only in urban (n=59, 36%) or suburban (n=61, 37%) areas. In bivariate analyses cross-over
transients were significantly more likely than those who did not move between areas to
report place of birth as the suburbs (73%, p<.0001), to be younger (p < .05), to be homeless
(p <.001), to inject with a syringe used before by someone else (p < .05), and slightly more
likely to engage in other risk practices such as sharing other equipment, backloading, selling
drugs and exchanging sex for money (p < .1).

Table 2 reports on drug use and risk behaviors of participants. Almost all participants
reported injecting heroin by itself in the past 6 months (99%), and a substantial group (33%)
reported also injecting multiple drugs in the past 6 months. Length of injection career was
short (median = 6 years, range = <1-14). Most participants reported injecting with others in
the past 6 months (79%) and having had a sex partner who also injects drugs (54%), and few
always injected with a new syringe (18%). Most participants reported having been tested for
HCV (71%); self-reported HCV prevalence was 13% and HIV was <1%.
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3.2. Drug network (alter) characteristics

Of the 164 participants, 148 (90%) reported a total of 565 core drug-using network members
(median network size = 3), 13 reported no drug-using network, and three reported only one-
time (non-core) partners. Participants with (n=148) and without (n=16) a core drug-using
network were similar (p > .05) on age, gender, race/ethnicity, place of residence, and self-
reported HCV. Non-core networks were similar to core networks on age and race/ethnicity,
were slightly more likely to be male (p=.07), and were significantly more likely to live in
Chicago (p<.001). For the 565 core network members, participants reported that in the past
six months 468 (83%) had injected drugs and 97 (17%) used only non-injection drugs. Five
participants reported only non-injecting core network members. Network analyses were
completed with and without the 97 non-injecting network members, with no significant
differences found in univariate and multivariable analyses. Therefore, we report on the total
565 core drug-using network members.

Compared to the participants, the overall core drug-using network was slightly older
(mean=29.7 vs. 26.0 years old) and similarly likely to be non-Hispanic white. A minority of
participants reported at least one core drug-using network member who was also a sexual
partner (33%) or social support partner (22%). In total, 11% and 7% of the core drug-using
network members were also sexual partners or social support partners, respectively. In
addition, 37% of participants shared a residence with at least one network member, with
13% of all core drug-using network members being co-residents. Table 3 reports the
characteristics of the drug use network by participant (ego) characteristics. Drug use
network size was significantly larger for homeless participants (p < .01), and HCV positive
individuals tended to have slightly larger networks than others. Networks tended to be more
homophilous among non-Hispanic white participants (80%) compared to other groups.
Participants who lived in only urban (70% homophilous) and suburban (78%) areas in the
past year similarly tended to have more homophilous networks compared to cross-over
transients (11%). Crossover transient participants also tended to have more urban than
suburban network members (data not shown); on average, 61% of their network members
currently lived in urban areas. Syringe sharing with network members did not vary
significantly according to participant age, gender or race/ethnicity; however, it did vary
according to residence, with urban only residents sharing least (10%) and crossover
transients sharing the most (23%) (p < .05). In addition, participants who reported testing
HCV negative shared syringes with a smaller proportion of their network compared to those
who reported testing positive or were untested (p < .01).

3.3. Network size

After adjusting for age, race/ethnicity, gender, residence status, and HCV status, only
homelessness was significantly associated with core network size (p < .05) in a negative
binomial regression model (data not shown). Being homeless in the past year increased the
expected size of the core network by 30% (IRR = 1.30, 95% CI 1.01 - 1.68). The marginal
means of core network size were 3.3 for participants who were not homeless and 4.3 for
those who were homeless.
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3.4. Syringe sharing

Table 4 shows GEE models predicting syringe sharing with network members. All
respondent factors that were important predictors (e.g. gender, residence, HCV status) of
syringe sharing in the first model that adjusted only for respondent characteristics were also
significant in the second model that additionally adjusted for network member
characteristics as well as including an interaction between participant gender and network
gender. In the network adjusted model, for male participants, sharing did not vary by
network member gender; for female participants, sharing was significantly more likely (OR
=3.29, 95% CI 1.36 — 7.94) with male network members, even while adjusting for sex
partner status. In this model, cross-over transients were significantly more likely to share
syringes when compared to suburban only (OR = 4.19 95% CI 1.69 — 10.35) and urban only
(OR =2.91 95% CI 1.06 — 8.03) residents. Additionally, unknown HCV status was
associated with a four-fold increase in the likelihood of syringe sharing compared to self-
reported HCV negative status (p < .01). Network member characteristics that increased risk
for syringe sharing among participants were living in the same household (p <.001), and to
a lesser extent (p <.01), having a drug use network member who is also a sexual partner
(multiplexity). Participants were much more likely to share with a cross-over transient
compared to an urban network member (OR = 4.94, 95% CI 2.17 — 11.23) and less likely to
share syringes with a network member whose HCV status was unknown to them, compared
to those who they perceived to be HCV-negative (OR = 0.40, 95% CI1 0.19 — 0.84). To test
whether this association could be attributed to familiarity, we added two variables to the
model - frequency of talking with the network member and level of trust - and the effect
remained significant.

4. Discussion

Our study of young PWID from both urban and suburban areas of a large metropolitan city
reports novel data on the behavioral and geographic characteristics of this population and
their injection networks. As in prior studies (Armstrong, 2007; Broz and Ouellet, 2008; Broz
et al., 2014; Garfein et al., 1998; Hahn et al., 2010; Neaigus et al., 2006; Ochoa et al., 2001;
Prussing et al., 2014; Pugatch, 2006), our study showed that young PWID are likely to be
non-Hispanic white (71%), even though our recruitment sites were located in urban,
predominantly African American and Hispanic neighborhoods. A main finding of our study
is that homelessness and residential transience are integral components of HCV and HIV
risk, mediated through network size and syringe sharing. While homelessness (Ennett et al.,
1999; Latkin et al., 1998b; Marshall et al., 2009; Metraux et al., 2004; Stein and Nyamathi,
2004) and housing instability (Corneil et al., 2006; Weir et al., 2007), including residential
transience (German et al., 2007; Roy et al., 2014), are known predictors of HIVV/HCV risk
among PWID, less attention has been paid to residential transience among PWID that occur
between settings with high and low levels of HIV/HCV prevalence.

Our study showed high levels of residential transience (59%) among young PWID, with a
substantial sub-group (i.e., cross-over transients) who may pose heightened risk for
HIV/HCV transmission. We suggest that this phenomenon may partly be driven by
structural factors (e.g., locations of drug markets/SEPs relative to one's residence) that
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increase the geographic mobility of this population. For instance, participants reported
purchasing drugs in mostly (92%) urban areas in the past year (data not shown). As such,
residents who do not live exclusively in urban areas (64%) may travel long or inconvenient
distances to purchase drugs. Over time, this practice may become impractical and these
individuals may become more likely to take up residence in urban areas. This transition is
particularly probable for homeless persons who are not based in urban areas (81% of
crossover transients and 33% of suburban only residents), who may more readily find
resources (e.g., shelter, income generation activities) in urban areas. Our data provides some
support for this hypothesis. We collected the dates and locations of all residences in the past
year, and this information suggested that the mostly suburban-born cross-over transients
showed a trend of taking up residence in urban areas over time (data not shown). In addition,
the SEP sites where most of our recruitment efforts were focused are also located in these
urban areas and may provide a resource to this group that is not readily available in
suburban locations. Moreover, like homelessness, residential transience among young PWID
is likely related to housing instability; however, transience may also reflect intentions to
improve one's living situation (e.g., leave abusive home) or improve access to drugs
(German et al., 2007; Roy et al., 2014), both of which are supported by qualitative
interviews collected in this study (data not shown).

In a multivariable population-averaged GEE model, we found that syringe sharing was more
common among cross-over transients, and this effect became even more apparent when
network characteristics were included in the model (Table 4). This finding indicates that
elevated syringe sharing by cross-over transients was not due to the composition of their
core drug-using networks, although participants were also more likely to report sharing with
a cross-over transient network member and were least likely to report sharing with urban
only residents. Furthermore, other than living in the same household, geographic proximity
(i.e., living less than 5 miles from network members) was not a predictor of sharing syringes
with network members. This findings also point to the importance of considering the role of
social geography and space in influencing syringe sharing as reported in recent studies
(Hahn et al., 2008; Latkin et al., 1996; Martinez et al., 2014; Wylie et al., 2007).

Our study showed that the higher likelihood of syringe sharing among HCV-positive PWID
was diminished after adjusting for network composition, including network HCV status (see
model 1 vs. model 2, Table 4). Since all data on network members is provided by the
participant (i.e., by proxy), this finding suggests that the perceived HCV status of one's
partner may be an important predictor of risk behaviors within young PWID partnerships as
previously reported (Hahn et al., 2010). Consistent with much past research (Davey-
Rothwell and Latkin, 2007; Gollub et al., 1998; Latkin et al., 1998a; Miller and Neaigus,
2001; Tracy et al., 2014), women were more likely to share syringes with male partners,
many of whom are also sex partners, after adjusting for participant and network
characteristics (Table 4). Gender-specific interventions for PWID are needed to address this
overlap in the sexual- and drug-using networks among women that enhances risk for HIV
and other infections.

Our study had several limitations. First, the cross-sectional design hinders determination of a
causal association between examined factors and the outcomes (i.e., network size and
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syringe sharing). Second, data on participants were self-reported and collected through face-
to-face interviews and, therefore, may be subject to socially desirable responding and recall
errors. Third, proxy data from egos on network members may be inversely related to the
strength of the relationship with the network member. However, the median network size
was 3 and highly reliable measures of network density and composition are expected for up
to 5 network members (Marsden, 1993).

Our study is one of few to simultaneously examine the role of individual, drug-using
network and geographic mobility characteristics on the risk for syringe sharing among
young, predominantly suburban PWID. Independent of homelessness and drug-using
network characteristics, our study showed that geographic mobility between suburban and
urban locations is a significant risk factor for syringe sharing. Our study highlights the need
for interventions to improve housing stability and enhance access to resources (e.g., clean
syringes) among young cross-over transients who are mostly homeless. Given that
populations in low-income urban locales typically have a higher prevalence of HIV and
HCYV infections than do suburban populations, and that syringe sharing was more common
with persons who resided in both urban and suburban areas within a 12 month period, this
crossover transient group represents considerable potential for spreading infections to
populations of suburban PWID. Further research is needed to understand the role of socio-
geographic factors promoting higher infection risk among young PWID.

Acknowledgments

The authors would like to thank David Wilson, PhD (University of Illinois at Urbana, Department of Geography),
John Lalomio (University of Illinois at Chicago, School of Public Health and Julio Garcia (University of Illinois at
Chicago, School of Public Health) for their contributions to this research. The authors would like to thank
Lawrence Ouellet, PhD (University of Illinois at Chicago, School of Public Health) for his thorough review of this
manuscript.

Role of the funding source: This study was funded in its entirety by pilot grant award from the Chicago
Developmental Center for AIDS Research (Grant #5P30A1082151-04).The funding source was not directly
involved in the collection, analysis or interpretation of the data; in the writing of this report; or in the decision to
submit the paper for publication.

References

Alter MJ. Epidemiology of hepatitis C virus infection. World J Gastroenterol. 2007; 13:2436-2441.
[PubMed: 17552026]

Amon JJ, Garfein RS, Ahdieh-Grant L, Armstrong GL, Ouellet LJ, Latka MH, Vlahov D, Strathdee
SA, Hudson SM, Kerndt P, Des Jarlais D, Williams IT. Prevalence of hepatitis C virus infection
amonyg injection drug users in the United States, 1994-2004. Clin Infect Dis. 2008; 46:1852-1858.
[PubMed: 18462109]

Armstrong GL. Injection drug users in the United States, 1979-2002: an aging population. Arch Intern
Med. 2007; 167:166-173. [PubMed: 17242318]

Boodram B, Golub ET, Ouellet LJ. Socio-behavioral and geographic correlates of prevalent hepatitis C
virus infection among young injection drug users in metropolitan Baltimore and Chicago. Drug
Alcohol Depend. 2010; 111:136-145. [PubMed: 20472373]

Broz D, Ouellet LJ. Racial and ethnic changes in heroin injection in the United States: implications for
the HIVV/AIDS epidemic. Drug Alcohol Depend. 2008; 94:221-233. [PubMed: 18242879]

Broz D, Pham H, Spiller M, Wejnert C, Le B, Neaigus A, Paz-Bailey G. Prevalence of HIV infection
and risk behaviors among younger and older injecting drug users in the United States, 2009. AIDS
Behav. 2014; 18(Suppl 3):284-296. [PubMed: 24242754]

Drug Alcohol Depend. Author manuscript; available in PMC 2016 September 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Boodram et al.

Page 10

Centers for Disease Control and Prevention. HIV infection among injection-drug users - 34 states,
2004-2007. MMWR Recomm Rep. 2009; 58:1291-1295.

Centers for Disease Control and Prevention. Hepatitis C virus infection among adolescents and young
adults:Massachusetts, 2002-2009. MMWR Recomm Rep. 2011; 60:537-541.

Chatterjee S, Tempalski B, Pouget ER, Cooper HL, Cleland CM, Friedman SR. Changes in the
prevalence of injection drug use among adolescents and young adults in large U.S. metropolitan
areas. AIDS Behav. 2011; 15:1570-1578. [PubMed: 21739288]

Corneil TA, Kuyper LM, Shoveller J, Hogg RS, Li K, Spittal PM, Schechter MT, Wood E. Unstable
housing, associated risk behaviour, and increased risk for HIV infection among injection drug
users. Health Place. 2006; 12:79-85. [PubMed: 16243682]

Costenbader EC, Astone NM, Latkin CA. The dynamics of injection drug users' personal networks and
HIV risk behaviors. Addiction. 2006; 101:1003-1013. [PubMed: 16771892]

Davey-Rothwell MA, Latkin CA. Gender differences in social network influence among injection drug
users: perceived norms and needle sharing. J Urban Health. 2007; 84:691-703. [PubMed:
17682947]

De P, Cox J, Boivin JF, Platt RW, Jolly AM. The importance of social networks in their association to
drug equipment sharing among injection drug users: a review. Addiction. 2007; 102:1730-1739.
[PubMed: 17935581]

Ennett ST, Federman EB, Bailey SL, Ringwalt CL, Hubbard ML. HIV-risk behaviors associated with
homelessness characteristics in youth. J Adolesc Health. 1999; 25:344-353. [PubMed: 10551665]

Falster K, Kaldor JM, Maher L. Hepatitis C virus acquisition among injecting drug users: a cohort
analysis of a national repeated cross-sectional survey of needle and syringe program attendees in
Awustralia, 1995-2004. J Urban Health. 2009; 86:106-118. [PubMed: 18979201]

Garfein RS, Swartzendruber A, Ouellet LJ, Kapadia F, Hudson SM, Thiede H, Strathdee SA, Williams
IT, Bailey SL, Hagan H, Golub ET, Kerndt P, Hanson DL, Latka MH, Team DS. Methods to
recruit and retain a cohort of young-adult injection drug users for the Third Collaborative Injection
Drug Users Study/Drug Users Intervention Trial (CIDUS I111/DUIT). Drug Alcohol Depend. 2007;
91(Suppl 1):S4-17. [PubMed: 17582705]

Garfein RS, Vlahov D, Galai N, Doherty MC, Nelson KE. Viral infections in short-term injection drug
users: the prevalence of the hepatitis C, hepatitis B, human immunodeficiency, and human T-
lymphotropic viruses. Am J Public Health. 1996; 86:655-661. [PubMed: 8629715]

German D, Davey MA, Latkin CA. Residential transience and HIV risk behaviors among injection
drug users. AIDS Behav. 2007; 11:21-30. [PubMed: 17486437]

Gollub EL, Rey D, Obadia Y, Moatti JP. Gender differences in risk behaviors among HIV+ persons
with an IDU history. The link between partner characteristics and women's higher drug-sex risks.
The Manif 2000 Study Group. Sex Transm Dis. 1998; 25:483-488. [PubMed: 9800261]

Hagan H, Thiede H, Weiss NS, Hopkins SG, Duchin JS, Alexander ER. Sharing of drug preparation
equipment as a risk factor for hepatitis C. Am J Public Health. 2001; 91:42-46. [PubMed:
11189822]

Hagan H, Des Jarlais DC, Stern R, Lelutiu-Weinberger C, Scheinmann R, Strauss S, Flom PL. HCV
synthesis project: preliminary analyses of HCV prevalence in relation to age and duration of
injection. Int J Drug Policy. 2007; 18:341-351. [PubMed: 17854721]

Hahn JA, Page-Shafer K, Ford J, Paciorek A, Lum PJ. Traveling young injection drug users at high
risk for acquisition and transmission of viral infections. Drug Alcohol Depend. 2008; 93:43-50.
[PubMed: 17980513]

Hahn JA, Evans JL, Davidson PJ, Lum PJ, Page K. Hepatitis C virus risk behaviors within the
partnerships of young injecting drug users. Addiction. 2010; 105:1254-1264. [PubMed:
20491725]

Hoffmann JP, Su SS, Pach A. Changes in network characteristics and HIV risk behavior among
injection drug users. Drug Alcohol Depend. 1997; 46:41-51. [PubMed: 9246552]

Latkin C, Mandell W, Vlahov D, Knowlton A. Personal network characteristics as antecedents to
needle-sharing and shooting gallery attendance. Soc Networks. 1995; 17:219-228.

Drug Alcohol Depend. Author manuscript; available in PMC 2016 September 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Boodram et al.

Page 11

Latkin C, Mandell W, Vlahov D, Oziemkowska M, Celentano D. People and places: behavioral
settings and personal network characteristics as correlates of needle sharing. J Acquir Immune
Defic Syndr. 1996; 13:273-280.

Latkin CA, Mandell W, Knowlton AR, Doherty MC, Vlahov D, Suh T, Celentano DD. Gender
differences in injection-related behaviors among injection drug users in Baltimore, Maryland.
AIDS Educ Prev. 1998a; 10:257-263. [PubMed: 9642423]

Latkin CA, Mandell W, Knowlton AR, Vlahov D, Hawkins W. Personal network correlates and
predictors of homelessness for injection drug users in Baltimore, Maryland. J Soc Distress Homel.
1998b; 7:263-278.

Leuchner L, Lindstrom H, Burstein GR, Mulhern KE, Rocchio EM, Johnson G, Schaffzin J, Smith P.
Use of enhanced surveillance for hepatitis C virus infection to detect a cluster among young
injection-drug users - New York, November 2004-April 2007 (Reprinted from MMWR, vol 57, pg
517-521, 2008). JAMA.. 2008; 300:34-36.

Marsden PV. The reliability of network density and composition measures. Soc Networks. 1993;
15:399-421.

Marshall BD, Kerr T, Shoveller JA, Patterson TL, Buxton JA, Wood E. Homelessness and unstable
housing associated with an increased risk of HIV and STI transmission among street-involved
youth. Health Place. 2009; 15:753-760. [PubMed: 19201642]

Martinez AN, Lorvick J, Kral AH. Activity spaces among injection drug users in San Francisco. Int J
Drug Policy. 2014; 25:516-524. [PubMed: 24374172]

Metraux S, Metzger DS, Culhane DP. Homelessness and HIV risk behaviors among injection drug
users. J Urban Health. 2004; 81:618-629. [PubMed: 15466843]

Miller M, Neaigus A. Networks, resources and risk among women who use drugs. Soc Sci Med. 2001;
52:967-978. [PubMed: 11234869]

Neaigus A, Gyarmathy VA, Miller M, Frajzyngier VM, Friedman SR, Des Jarlais DC. Transitions to
injecting drug use among noninjecting heroin users: social network influence and individual
susceptibility. J Acquir Immune Defic Syndr. 2006; 41:493-503. [PubMed: 16652059]

Needle RH, Coyle S, Cesari H, Trotter R, Clatts M, Koester S, Price L, McLellan E, Finlinson A,
Bluthenthal RN, Pierce T, Johnson J, Jones TS, Williams M. HIV risk behaviors associated with
the injection process: multiperson use of drug injection equipment and paraphernalia in injection
drug user networks. Subst Use Misuse. 1998; 33:2403-2423. [PubMed: 9781822]

Ochoa KC, Hahn JA, Seal KH, Moss AR. Overdosing among young injection drug users in San
Francisco. Addict Behav. 2001; 26:453-460. [PubMed: 11436937]

Page K, Hahn JA, Evans J, Shiboski S, Lum P, Delwart E, Tobler L, Andrews W, Avanesyan L,
Cooper S, Busch MP. Acute hepatitis C virus infection in young adult injection drug users: a
prospective study of incident infection, resolution, and reinfection. J Infect Dis. 2009; 200:1216—
1226. [PubMed: 19764883]

Pouget ER, Hagan H, Des Jarlais DC. Meta-analysis of hepatitis C seroconversion in relation to shared
syringes and drug preparation equipment. Addiction. 2012; 107:1057-1065. [PubMed: 22168373]

Prussing C, Bornschlegel K, Balter S. Hepatitis C surveillance among youth and young adults in New
York City, 2009-2013. J Urban Health. 2014; 92:387-399. [PubMed: 25450518]

Pugatch D, Anderson BJ, O'Connell JV, Elson LC, Stein MD. HIV and HCV testing for young
injection drug users in Rhode Island. J Adolesc Health. 2006; 38:302-304. [PubMed: 16488833]

Rondinelli AJ, Ouellet LJ, Strathdee SA, Latka MH, Hudson SM, Hagan H, Garfein RS. Young adult
injection drug users in the United States continue to practice HIV risk behaviors. Drug Alcohol
Depend. 2009; 104:167-174. [PubMed: 19559543]

Roy E, Robert M, Fournier L, Vaillancourt E, Vandermeerschen J, Boivin JF. Residential trajectories
of street youth-the Montreal Cohort Study. J Urban Health. 2014; 91:1019-1031. [PubMed:
24515932]

Roy E, Robert M, Vaillancourt E, Boivin JF, Vandermeerschen J, Martin |. Residential trajectory and
HIV high-risk behaviors among Montreal street youth--a reciprocal relationship. J Urban Health.
2011; 88:767-778. [PubMed: 21494896]

StataCorp. Stata Statistical Software: Release 13. StataCorp LP: College Station, TX; 2013.

Drug Alcohol Depend. Author manuscript; available in PMC 2016 September 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Boodram et al.

Page 12

Stein JA, Nyamathi A. Correlates of hepatitis C virus infection in homeless men: a latent variable
approach. Drug Alcohol Depend. 2004; 75:89-95. [PubMed: 15225892]

Suh T, Mandell W, Latkin C, Kim J. Social network characteristics and injecting HIV-risk behaviors
among street injection drug users. Drug Alcohol Depend. 1997; 47:137-143. [PubMed: 9298335]

Tempalski B, Pouget ER, Cleland CM, Brady JE, Cooper HL, Hall HI, Lansky A, West BS, Friedman
SR. Trends in the population prevalence of people who inject drugs in US metropolitan areas
1992-2007. PloS One. 2013; 8:64789. [PubMed: 23755143]

Thorpe L, Ouellet L, Hershow R, Bailey S, Williams 11, Monerosso E. The multiperson use of non-
syringe injection equipment and risk of hepatitis ¢ infection in a cohort of young adult injection
drug users, Chicago 1997-1999. Ann Epidemiol. 2000; 10:472-473. [PubMed: 11018406]

Tracy D, Hahn JA, Fuller Lewis C, Evans J, Briceno A, Morris MD, Lum PJ, Page K. Higher risk of
incident hepatitis C virus among young women who inject drugs compared with young men in
association with sexual relationships: a prospective analysis from the UFO Study cohort. BMJ
Open. 2014; 4:e004988.

Weir BW, Bard RS, O'Brien K, Casciato CJ, Stark MJ. Uncovering patterns of HIV risk through
multiple housing measures. AIDS Behav. 2007; 11:31-44. [PubMed: 17828588]

Wylie JL, Shah L, Jolly A. Incorporating geographic settings into a social network analysis of injection
drug use and bloodborne pathogen prevalence. Health Place. 2007; 13:617-628. [PubMed:
17074527]

Zibbell JE, Igbal K, Patel RC, Suryaprasad A, Sanders KJ, Moore-Moravian L, Serrecchia J,
Blankenship S, Ward JW, Holtzman D. Increases in hepatitis C virus infection related to injection
drug use among persons aged < 30 years - Kentucky, Tennessee, Virginia, and West Virginia,
2006-2012. MMWR Recomm Rep. 2015; 64:453-458.

Drug Alcohol Depend. Author manuscript; available in PMC 2016 September 01.



1duosnue Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Boodram et al.

Page 13

Highlights

e Young persons who inject drugs (PWID) from both urban and suburban areas
are mostly non-Hispanic white (71%).

» Homelessness was significantly (p<.05) associated large injection network size.

e HCV negative PWID share with fewer (p<.01) network members than their
counterparts.

»  Syringe sharing was high among PWID among transients who resided in both
urban and suburban areas.
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Table 1
Sociodemographic characteristics of young persons who inject drugs from metropolitan
Chicago (N = 164)

Ego
N %
Place of birth §
Urban Chicago* 31 30
Suburban Chicago? 60 58
Out-of-state 6 12

Multiple places of residence in past year (i.e., transient) 97 59

Location(s) of residence(s) in past year

Urban Chicago* only 59 36
Suburban Chicago only ™™ 61 37
Both (i.e., cross-over transient) 1 44 27
Age (Mean, Median) 26.0, 26.0
18-24 54 33
25-30 110 67
Gender
male 106 65
female 56 34
transgender 1 1
Race/ethnicity
NH-white 117 71
Hispanic (all) T 2% 16
NH-black 7 4
mixed/other races 14 9
Marital status
single 133 81
married 14 9
divorced/separated 17 10
Employed with a regular job 73 45
Homeless in past 6 mo 85 52

§Place of birth was only available for representative sample (n=104; 63%).
*
Urban residents are those who lived within the city limits of the city of Chicago, Illinois.
**k
Suburban residents are those who live outside the city limits of Chicago, but within the state of Illinois.

iCross—over transients were individuals who reported multiple residences in the past year that were located in both urban and suburban areas.

TMost were Mexican (59%) or Puerto Rican (32%).
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Drug use and risk behaviors of young persons who inject drugs from metropolitan

Chicago (N = 164)

Ego
N %

Injected daily 131 80
How often inject per day

about once 6 4

2.4 113 69

5-9 39 24

10 or more 6 4
Years injecting (mean, med, range) 6.0, 6.0, 0-14
Inject multiple types of drugs in past 6 mo 54 33
Drugs injected past 6 months

heroin by itself 163 99

multiple drugs 54 33

heroin with cocaine (speedball) 31 19

cocaine or crack 44 27

amphetamines or methamphetamine 8 5
How often shoot up with others

never 21 13

less than half the time 52 32

half the time or more 91 55
Who inject most often with

no one 21 13

sex partner 51 31

friends/acquaintances 84 51

other (parent, relatives, no relation) 8 5
How often inject with new syringe

always 30 18

not always 134 82
How often inject with used syringe

never 112 70

sometimes 49 30
How often backload T

never 119 74

sometimes 42 26
Where obtain syringes

syringe exchange program 69 42

pharmacy 88 54

other 7 4
Sex partner who injects drugs (multiplexity) 69 54
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Ego
N %
Ever tested for HCV 117 71
Self-reported HCV-infected ¥ 15 13

TShoot up with a syringe after someone else has squirted drugs into in from their needle.

iAmong those with test results.
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