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Abstract Therising incidence of HIV infection among young
men who have sex with men (YMSM) is a substantial public
health concern. Traditional research on HIV among YMSM has
focused largely on individual-level predictors and infrequently
accounts for contextual or neighborhood-level factors such as
ethnic composition and socioeconomic status. This study used
neighborhood-level data from the US Census and other public
sources, and individual-level data from a longitudinal cohort of
YMSM in Chicago (Crew 450). Of the original 450 YMSM in
the cohort, 376 reported living in Chicago (83.6 %) and were
included in the analytic sample. A clustering approach was used
to group the 77 community areas together by common character-
istics, resulting in the identification of 11 distinct clusters. An
unconditional model of individual HIV status indicated a sig-
nificant amount of variance existed between neighborhood clus-
ters (y* =21.66; p=0.006). When individual-level variables
were added to the model, only having an HIV-positive sex part-
ner (OR =6.41; CI12.40, 17.1) and engaging in exchange sex in
the past 6 months (OR =3.25; 95 % CI 1.33, 7.93) were sig-
nificant predictors of HIV status. Clusters with higher Walk
Scores were less likely to contain HIV-positive individuals (OR =
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0.94; 95 % CI 0.90, 0.98). Conversely, clusters with a larger pro-
portion of vacant buildings were more likely to contain HIV-
positive individuals (OR =1.19;95 % CI 1.07,1.33). Future
research among YMSM needs to investigate the mechanisms by
which neighborhood of residence might influence engagement
in risk behaviors or acquisition of HIV.

Keywords HIV - Young MSM - Neighborhood-level factors -
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Introduction

The incidence of HIV infection in the United States among young
men who have sex with men (YMSM) aged 13-24 years, is
a substantial public health concern. According to the Centers for
Disease Control and Prevention (CDC), HIV diagnoses among
YMSM increased 22 % from 2008 to 2010 (CDC, 2014), and
MSM aged 13-29 years accounted for 69 % of all new diagnoses
in 2009 among that age group (Prejean et al., 2011). These num-
bers are disturbing and do not account for undiagnosed infections
which may be as high as 54 % (CDC, 2010; Mustanski, New-
comb, Du Bois, Garcia, & Grov, 2011). Despite the high risk of
HIV acquisition among YMSM, there has been little research
conducted on this population, especially with YMSM under the
age of 18 (Mustanski et al., 2011). In order to gain a greater under-
standing of the spread of HIV among YMSM, researchers have
begun to take a multifaceted approach which acknowledges that
individual-level, dyadic-level, network-level, and neighborhood-
level factors all play an important role in predicting and driving the
HIV epidemic (Gorbach & Holmes, 2003; Johnson et al., 2010;
Mustanski et al., 2011).

Attheindividual-level, key behavioral factors associated
with HIV infection include use of drugs and/or alcohol before or
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during sex (Cooper, 2002; Scott-Sheldon, Carey, & Carey,
2010), engagement in condomless anal sex (Walsh, Senn, Scott-
Sheldon, Vanable, & Carey, 2011), and exchanging sex for money
or drugs (Marshall, Shannon, Kerr, Zhang, & Wood, 2010). Other
predictors include relationship type (i.e., serious vs. casual)
(Misovich, Fisher, & Fisher, 1997; Newcomb, Ryan, Garofalo,
& Mustanski, 2014a) and knowledge about and attitudes
toward HIV (Fisher, Williams, Fisher, & Malloy, 1999; Walsh
etal., 2011). However, these individual-level correlates are not
universal predictors across all YMSM. Although Black YMSM
have the highestincidence of HIV infection, they are more likely
to use condoms, have fewer sex partners, and use drugs and alco-
holless frequently than other racial/ethnic YMSM (Clerkin, New-
comb, & Mustanski, 2011; Millett, Flores, Peterson, & Bakeman,
2007; Mustanski & Newcomb, 2013; Newcomb, Ryan, Greene,
Garofalo, & Mustanski, 2014b; Rosenberger et al., 2012). Thus,
individual-level factors cannot be the only predictors of HIV
acquisition, and we must therefore investigate other explana-
tions, including the roles that dyadic interactions, network char-
acteristics, and neighborhood-level factors play.

Traditional research on HIV prevalence and prevention has
focused largely on individual-level predictors and has rarely
taken into account contextual or neighborhood-level factors, so
is therefore reductionistic in nature (Halkitis, 2010; Martin,
2006). Research findings have shown that an encompassing
approach, one that accounts for more than just individual-level
factors, is necessary for a richer understanding of HIV acquisi-
tion and transmission, which could then be translated into more
effective HIV prevention programs (Dragowski, Halkitis, Mo-
eller, & Siconolfi, 2013; Eisenberg, Bauermeister, Pingel, Johns,
& Santana, 2011; Halkitis, 2010). D’ Augelli (2012) suggests that
studying young sexual minorities without considering social,
institutional, and historical elements is fundamentally distorted
because these contexts shape development.

The risk of HIV infection among the general population and
among MSM is influenced by a number of neighborhood-level
factors including access to HIV-specific resources, ethnic com-
position, and socioeconomic status (SES) (Choi, Ning, Grego-
rich, & Pan, 2007; Drumright & Frost, 2010; Hao et al., 2014;
McKirnan & Peterson, 1989). Depression and substance use,
which are predictors of HIV, tend to cluster by neighborhood as
well (Crosby & Grofe, 2001; Truong & Ma, 2006). Among
MSM, substance use and engagement in condomless sex have
both been found to be linked to residence within gay neighbor-
hood, but the direction of this association has been variable
across studies (Buttram & Kurtz, 2013; Carpiano, Kelly, East-
erbrook, & Parsons, 2011; Frye et al., 2010; Mills et al., 2001).
Additionally, researchers have identified subcategories of neigh-
borhoods—home, social, and sexual—that could convey dif-
ferent risks and protective factors to MSM (Koblin et al., 2013).
Despite these findings, there is a dearth of research on the role
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that neighborhood-level factors play in explaining the incidence
and prevalence of HIV specifically among YMSM (Amirkha-
nian, Kelly, & McAuliffe, 2005).

Dragowski et al. (2013) draw upon an ecological framework
to explain that studying the influence of neighborhood-level fac-
tors is important in expanding our understanding of HIV trans-
mission. The nature of a neighborhood, such as racial/ethnic com-
position or SES, can be a risk factor (e.g., due to lack of access to
healthresources) or play a protective role (e.g., reduced drug use)
(Buttram & Kurtz, 2013). For instance, findings have shown that
MSM who live in a lower SES neighborhood are more likely to
engage in high-risk sexual behaviors (Peterson et al., 1996).
Neighborhood composition, such as the number of sexual minor-
ity individuals, may be critical for YMSM since the neighbor-
hood can either offer protective factors, like community resources
tailored to MSM, or detrimental factors, such as high levels of
substance use (Dragowski etal.,2013; Mays, Cochran, & Zamu-
dio, 2004; Mustanski et al., 2011). Additionally, the residents
within a neighborhood may share beliefs and values which are
often related to HIV transmission (Kelly et al., 2010; Tobin &
Latkin, 2008). For example, neighborhoods can play a protective
role for African-American MSM by offering social support regard-
ing identity and prejudice (Wohl et al., 2011; Wong, Schrager,
Holloway, Meyer, & Kipke, 2014). Alternatively, MSM of color
may face additional homophobic oppression and stigma in their
neighborhoods which is associated with poor outcomes like HIV
infection (Bianchi et al.,2007; Eganetal., 2011). Another exam-
ple posits that neighborhood-level factors such as lacking safe
places to socialize and appropriate leisure time activities may be
associated with sexual risk (Akers, Muhammad, & Corbie-Smith,
2011).

Although most studies have exclusively focused on individ-
ual-level factors as the key predictors of HIV acquisition, some
have suggested that contextual components could play a larger
role (Amirkhanian, 2014; Smith, Grierson, Wain, Pitts, & Patti-
son, 2004). In other words, network structure and neighborhood-
level factors may be stronger predictors of HIV transmission
than individual behavior: having sex with someone who lives in
a community with high HIV prevalence puts one at greater risk
for HIV acquisition than having sex with someone in alow prev-
alence community (Laumann & Youm, 1999; Mimiaga et al.,
2009; Rothenberg, Baldwin, Trotter, & Muth, 2001). Perhaps
the relation between behavior and outcome is influenced by the
context in which it is occurring (Carpiano et al., 2011). Some
research has looked at neighborhood-level factors (Youm, 2010),
but more work needs to be done to help tease out reasons why
HIV incidence has continued to increase among YMSM while
decreasing among other risk categories. The goal of this study
was to explore how neighborhood-level factors such as demo-
graphics, SES, immigration status, crime, and drug use are
associated with the prevalence of HIV among YMSM parallel
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to, and in conjunction with, individual-level predictors. Findings
will hopefully help in understanding the complexities of HIV
transmission and acquisition among YMSM beyond the scope
of individual-level factors.

Method
Participants and Procedure

Data were collected as part of a longitudinal study of YMSM
(Crew 450) conducted in Chicago and its surroundings starting
in December 2009. In order to be eligible for this study, an
individual had to be assigned male sex at birth, aged 1620 years,
an English speaker, report a sexual encounter with a male or a
gay/bisexual identity, and available for 2 years of follow-up. A
modified form of respondent-driven sampling (RDS) was used
to recruit 450 YMSM. More details on the sampling method-
ology have previously been published (Kuhns et al., 2015).

This article used data collected at the baseline (T1) and 12
month follow-up visits (T3). At each of these visits, participants
were administered a computer-assisted self-interview (CASI)
with audio instructions that took about 1h to complete. They
were also tested for HIV, gonorrhea, and chlamydia at these two
time points. HIV status was assessed using a rapid oral screening
test (OraQuick ADVANCE 1/2; OraSure Technologies, Beth-
lehem, PA) for participants with a negative or unknown status.
For those who self-identified as HIV-positive or had a
preliminary positive on the rapid oral screening test, 86.8 % were
confirmed by OraSure testing, medical records, or verification of
HIV-specific antiretroviral medication. Urethral gonorrhea and
chlamydia infections were determined via urine polymerase
chain reaction (PCR). Participants were compensated $45 for
their time. All procedures were reviewed and approved by the
Institutional Review Boards (IRBs) at the participating institu-
tions.

Of the 450 participants in the study, 376 (83.6 %) reported
living within the city limits of Chicago and were included in
these analyses. The sample of 376 participants consisted pre-
dominantly of Black YMSM (53.5 %), followed by 21.0 %
Hispanic and 16.5 % White YMSM. Mean age of participants
was 18.9 years (standard deviation = 1.29 years), with ages rang-
ing from 16.1 to 21.0 years. Nearly half identified as “only gay/
homosexual” (48.4 %), with equal proportions identifying
as “mostly gay/homosexual” and “bisexual” (22.9 % each).

Atbaseline, 29 (7.7 %) of participants were identified as HIV-
positive, and 33 (8.8 %) tested positive for either urethral gon-
orrhea or chlamydia. At T3, the prevalence of HIV increased to
12.0% (n=45) and the total incidence of gonorrhea or chla-
mydia over the 12-month period increased to 14.4 % (n=54).

Measures
Individual-Level

Participants asked questions about their age, race/ethnicity, and
sexual identity at baseline. The survey also included questions
about the participant’s sexual behavior in the prior 6 months.
They were asked to report number of receptive and insertive anal
sex partners and whether or not any of those sex acts were cond-
omless. Additional questions assessed attributes of their three
most recent sexual partners; these included how they met the
partner, type of partner (serious, casual, one-night stand, anony-
mous), partner’s HIV status, and whether or not alcohol or drugs
were used before or during sex with the partner. Questions were
asked aboutuse of alist of drugs in the prior 6 months: marijuana,
cocaine, heroin, methamphetamines, opiates, prescription depres-
sants, prescription stimulants, psychedelics, ecstasy, ketamine,
inhalants, and poppers. Participants who reported use of any
drugs except marijuana were classified as “hard drug” users for
the purposes of this article.

Neighborhood-Level

During the 1920s, the University of Chicago and the Chicago
Department of Public Health (CDPH) collaborated to divide
Chicagointo 75 distinctregions, or community areas (Seligman,
2005). Since that time, only two additions have been made to the
community area map of the city—O’Hare (community area 76)
was added in the 1950s, and Edgewater (community area 77)
was added in 1980.

Characteristics of each community area were extracted from
public sources. Age, race/ethnicity, and gender distributions
came from the 2010 United States Census (FactFinder, 2010).
Information on educational attainment, annual income, heads of
households, birth outside of the United States, and residential
movement in the prior year came from the 2012 American
Community Survey (ACS) (FactFinder, 2012a, b, ¢, d). Number
and proportion of vacant houses came from the Woodstock
Institute, which is aresearch institution based in Chicago (2012).
Researchers frequently use the presence of vacant houses as an
indicator of blight related to neighborhood-level poverty and
crime (Garvin, Branas, Keddem, Sellman, & Cannuscio, 2013).
Prevalence and incidence rate of HIV among males aged 15-24
years (per 100,000) between 2009 and 2010 were provided by
CDPH. Total chlamydia incidence rates were found in the HIV/
STI Surveillance Report published by CDPH in December 2013
(Chicago Department of Public Health, 2013). The number of vio-
lent crimes (homicide, criminal sexual assault, robbery, aggravated
assault, and aggravated battery) and drug arrests in the prior
year was calculated by community area using the Chicago
Police Department website (CPD, 2014).
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Centroids (i.e., geographical center) for each community area
were calculated using the Calculate Geometry function in Arc-
GIS. The address for each centroid was entered into a calculator
online (http://www.walkscore.com) to generate Walk Scores and
Transit Scores for each community area. These scores range
from 0 to 100 and assess two measures of accessibility. A low
Walk Score indicates that an area requires a car to complete
errands, while a high Walk Score indicates that daily errands can
be done without a car. A low Transit Score means that the area
does not have many public transportation options, whereas a
high Transit Score indicates an area has a wide area of transit
options. These scores have been used by public health researchers
to study the effects of environment on physical health and obesity
(Berke, Koepsell, Moudon, Hoskins, & Larson, 2007; Berry
et al., 2010; Duncan, 2013). In this analysis, these scores were
used as indicators of mobility within Chicago; participants who
lived in communities with low Walk Scores and Transit Scores
are less able to seek resources (jobs, HIV prevention, etc.) out-
side their current neighborhood.

Analytic Strategy

First, in order to compare neighborhood-level influences on
health, adequate individual observations of health are needed
within each neighborhood division (Diaz et al., 2001). Although
376 Crew 450 participants reported living in Chicago, none
residedin 17 (22.1 %) of the 77 community areas, 12 community
areas (15.6 %) only had 1 resident, and 12 community areas
(15.6 %) only had 2 residents. Due to the large proportion of Chi-
cago community areas with 2 or fewer observations, community
area was not the optimal neighborhood-level division. Sparse
individual-level data within neighborhood-level data have been
shown to be problematic in the development of multilevel esti-
mates of associations (Bell, Ferron, & Kromrey, 2008; Clarke &
Wheaton, 2007). Of specific concern are neighborhoods with
two or fewer individual observations (Clarke, 2008); models with
sparse and unbalanced data demonstrated highly biased esti-
mates. Therefore, a clustering approach was used to group com-
munity areas together by common characteristics. This approach
has been used in many health-based studies to group together cen-
sus tracts and block groups based on SES (Onifade, Peterson,
Bynum, & Davidson, 2011; Wilson, Kirtland, Ainsworth, & Addy,
2004), race (McWayne, McDermott, Fantuzzo, & Culhane, 2007,
Sucoff & Upchurch, 1998), and crime statistics (Plybon & Kliewer,
2001) and investigate neighborhood-level influences.

Ward’s Minimum Variance Cluster Analysis was conducted
in SAS v9.3 (Cary, NC) using PROC CLUSTER. Community
area-level variables used to create clusters were proportion of
Black residents, proportion of Hispanic residents, proportion of
residents living below poverty, number of violent crimes in the
prior year, number of drug arrests in the prior year, Transit Score,
Walk Score, ethnic heterogeneity—calculated using the formula:
[1—(% White? + % Black® + % Hispanicz)] (Fryeetal., 2010),
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proportion of same-sex headed households, proportion of resi-
dents who had moved in the prior year, proportion of residents
born outside the United States, proportion of single-parent headed
households, proportion of vacant buildings, proportion of male
residents, proportion of residents over the age of 65, proportion
of residents with less than a high school education, and proportion
of residents with at least a Bachelor’s degree. Indicators selected
for inclusion in the cluster analysis replicated those used by Frye
et al., with the addition of crime statistics and mobility statistics.
Proportion of residents over the age of 65 was included as another
indicator of SES—olderindividuals are less likely to be employed
and more likely to be on a fixed income.

Determination of the optimal number of clusters was done
using two statistics—the cubic clustering criterion (CCC) (SAS
Institute Inc., 1983) and the pseudo £index. The CCC identified
two peaks at 3 and 11 clusters, and the pseudo 7 index indicated
valleys at4, 9, and 11 clusters. Therefore, an 11-cluster solution
was selected since both criteria identified this as an optimal choice.
Results are presented in Table 1 and Fig. 1.

Clusters were used to first stratify and compare Crew 450
participant data on drug/alcohol use, high-risk sexual behavior,
and HIV/STI status across two waves of observations (Table 2),
and then to stratify and compare HIV and chlamydia infection
rates from CDPH by neighborhood cluster (Table 3). All pre-
liminary analyses were conducted in SAS v9.3. Significant
differences in neighborhood-level characteristics were assessed
through analysis of variance (ANOV A) procedures, whereas dif-
ferences in individual-level characteristics were assessed through
logistic regression modeling. Finally, clusters were used to ana-
lyze the HIV status of Crew 450 participants via multilevel
modeling using hierarchical linear modeling (HLM) 7.0 statis-
tical software (Raudenbush & Bryk, 2002; Raudenbush, Bryk,
Cheong, Congdon, & duToit, 2011). Firstan unconditional
model was estimated, and Xz was calculated to reveal if signif-
icant variation between clusters existed. If so, multilevel mod-
eling was performed in which all individual-level and neigh-
borhood-level factors were entered individually into the model
to determine if they significantly accounted for individual- and
neighborhood-level variance in HIV status.

Results

Preliminary Neighborhood Cluster Comparisons of YMSM
Risk Behaviors and Health

Crew 450 data were grouped by cluster, with the number of par-
ticipants ranging from 3 (0.8 %) to 115 (30.6 %). Two clusters
withless than 5 observations were excluded from any cross-clus-
ter comparisons (i.e., Clusters 8 and 11). Cluster 7 was chosen as
the comparison cluster for all cross-cluster analyses for three
reasons: (1) it contained the largest number of Crew 450
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participants and was therefore the most stable comparator; (2) it
was the second most average cluster using scaled deviations from
the means of all neighborhood characteristics across clusters; (3) it
included the “Boystown” neighborhood, the official city-recog-
nized cultural center of the lesbian, gay, bisexual, and transgender
(LGBT) community in Chicago.

There were no differences in drug use by cluster; however,
Crew 450 participants who lived in Cluster 2 were significantly
less likely to have used alcohol during sex than individuals in the
comparison cluster (OR = 0.40; 95 % CI 0.21, 0.73) (Table 3).
More significant cluster differences were found when looking at

engagement in high-risk sexual behaviors. Participants who lived
in Clusters 2 and 10 were significantly less likely to have had sex
with a partner met on the Internet (OR = 0.36; 95 % CI10.19, 0.69
and OR =0.19; 95 % CI 0.04, 0.86, respectively). Additionally,
individuals living in Cluster 4 were significantly more likely to
have had sex with an HIV-positive partner (OR = 5.50; 95 % CI
1.17,25.9).

Although incidence of STIs over the 12-month period ranged
from 0.0 to 20.0 %, there were no significant cluster differences.
Conversely, there were three clusters with significantly higher
HIV prevalence than the comparison cluster: Cluster 4 (OR =

Fig.1 Distribution of clusters
within Chicago
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5.50;95 % CI11.17,25.9), Cluster 9 (OR =5.50; 95 % CI 1.55,
19.5), and Cluster 2 (OR = 6.53; 95 % CI 2.33, 18.3).

Preliminary Neighborhood Cluster Comparisons to Public
Health Data

Data from CDPH were used to calculate the cluster rates of HIV
(among young men) and chlamydia (within entire population)
(Table 3). Clusters 2 and 10 had the highest HIV incidence rate
among young men (126.4 per 100,000 population and 157.8 per
100,000 population, respectively). Cluster 2 also had the highest
HIV prevalence rate among young men (786.2 per 100,000 pop-
ulation). Chlamydia rates were similar to HIV incidence rates in
that they were highest in Clusters 2 and 10.

When neighborhood-level data were compared with indi-
vidual-level data, there were a few differences in HIV distri-
bution in Chicago (Fig. 2). Although Cluster 10 had the highest
HIV incidence and second highest HIV prevalence rates among
young men using surveillance data, it ranked in the middle in
HIV prevalence among Crew 450 participants. In addition,
Cluster 4 had the lowest HIV incidence and prevalence rates
among young men using neighborhood-level data but had the
second highest HIV prevalence among Crew 450 participants.

Multilevel Modeling of Neighborhood Cluster on HIV
Status

An unconditional model of Crew 450 participant HIV status
indicated that a significant amount of variance existed between

neighborhood clusters ( xz =21.66; p = 0.006), with 9.9 % of the
variance occurring between clusters (Table 4). When individual-
level variables were added to the model, only having an HIV-
positive sex partner (OR=6.41; CI 2.40, 17.1) and engag-
ing in sex in exchange for money in the past 6 months (OR =
3.25; 95 % CI 1.33, 7.93) were significant predictors of HIV
status. In both instances, there remained a significant amount of
variance in the model for which accounting was needed. Next,
cluster-level variables were added to the model. Walk Score and
proportion of vacant buildings were both significantly associated
with participant HIV status. Clusters with higher Walk Scores
were less likely to contain HIV-positive individuals (OR = 0.94;
95 % C10.90, 0.98). Conversely, clusters with a larger proportion
of vacant buildings were more likely to contain HIV-positive
individuals (OR=1.19; 95 % CI 1.07, 1.33). Of note, CDPH
surveillance data on HIV and chlamydia rates were not signifi-
cant predictors of HIV status.

Discussion

This study aids in our understanding of neighborhood-level dif-
ferences in Chicago and the influences that they might have on
YMSM’s HIV status. Neighborhood-level factors such as SES,
crime, racial distribution, and access to transportation were used
to group Chicago’s 77 community areas into 11 distinct clusters,
and these clusters accounted for a significant amount of variance
in HIV status of Crew 450 participants. As has been suggested by
research among MSM in general, neighborhood-level factors

Table2 Frequency and proportion by cluster of individual risk behaviors of Crew 450 participants in the prior 6 months (N =367)

Community area clusters

1 2 3 4 5 6 7 8 9 10 11
N (%) N (%) N (%) N (%) N (%) N(%) N(%) N (%) N (%) N (%) N (%)
High-risk sexual behaviors
Condomless anal sex 14 (50.0) 40(48.2) 11(57.9) 11(73.3) 18(36.0) 7(63.6) 55(47.8) 20(66.7)  7(38.9)
HIV-positive sex partner 3(10.7) 44.8) 1(53)  320.0%* 12.0) 109.1) 544 1(3.3) 0(0.0)
Anonymous sex partner 000.0) 5(.0) 3(158) 0(0.00 240 0.0 13(11.3) 2(6.7) 0(0.0)
Met sex partner online 14(50.0) 16(19.3)** 6(31.6) 7(46.7) 13(26.0) 2(18.2) 46(40.0) 12(40.0) 2(1L.D)*
Sex in exchange for money 2(7.1) 784 00.0) 1(6.7) 3060 000.00 8(7.0) 4(133) 3(17.7)
HIV/STI
HIV at T1/T3 1(3.6) 19 (22.9)*** 3(15.8) 3(20.0)* 4(8.0) 19.1) 544 6(20.0)** 2(11.1)
STIat T1/T3 4(14.3) 13(15.7) 3(15.8) 3(20.00 7(14.00 0(0.00 17(14.8) 4(13.3)  2(11L.D)
Drug/alcohol use
Used “hard drugs” 10(35.7) 12(14.5) 8(42.1) 3(00) 173400 1(9.1) 30(26.1) 6(20.00 3(16.7)
Used drugs during sex 5179 19(22.9) 4(21.1) 4267 12(24.0)0 3(27.3) 38(33.0) 9(30.0) 422
Used alcohol during sex 10 (35.7) 21(25.3)* 10(52.6) 8(53.3) 18(36.0) 5(45.5) 53(46.1) 12(40.0) 7(38.9)
No. of participant observations 28 83 19 15 50 11 115 4 30 18 3

*p<0.05; ** p<0.01; *#* p <0.001

* Comparison group
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Table3 Means and SDs by cluster for HIV and chlamydia rates (per 100,000 population) as reported by the Chicago Department of Public Health

Chicago

Community area clusters

10

M@SD) ¢ M(SD) ¢ M(SD)

c

M (SD) © M(SD) ° M(SD)

c

< M(SD)

M (SD)

c

M (SD)

c

M (SD)

c

M (SD)

c

M (SD)

42.2(82.3)

1

157.8 ()
591.7 ()

91.3(83.0)
374.5(96.4)
1463.2 (263.9)

36.1 (62.1)
151.1 (168.6)
551.5(491.2)

1.4(1.0)

75.6 (85.4)

12(1.0)
34.7 (120.1)

T 20.0(47.0)
1
291.4(265.1)

126.4 (129.3)
786.2 (218.2)
2347.6 (575.2)

6.9 (17.0)
39.0 (86.9)
574.8 (98.1)

HIV incidence rate®

298.8 (368.2)
1069.3 (897.5)

500.2 (497.8)

373.8(270.2)
503.4 (91.6)

88.8 (142.4)

HIV prevalence rate®

22809() 1

1637.2 (504.8)

T 368.0(41.4)

Chlamydia rate”

# Rates for men ages 15-24 years

® Rates for all residents

¢ Symbol? = cluster mean is greater than 1 SD above the mean for all Chicago community areas

Clusters have significantly different means (p <0.0001) for all neighborhood-level characteristics

also appear to play a significant role in explaining HIV trans-
mission and infection among YMSM, above and beyond the
influence of individual-level factors (Bianchi et al., 2007; Egan
etal., 2011; Peterson et al., 1996).

In addition to showing that clusters vary by HIV status, this
study was able to identify two neighborhood-level factors which
accounted for the variance in HIV status among YMSM—Walk
Score and proportion of vacant buildings. Vacant buildings are
considered a physical sign of neighborhood disorder, similar to
blight and litter, and often associated with social signs of neigh-
borhood disorder such as crime and low collective efficacy—or
abelief in your ability to impact your neighborhood (Garvinetal.,
2013; Sampson, 2012). Interestingly, the proportion of vacant
buildings was the only indicator of neighborhood disorder that
was associated with HIV status; other typical neighborhood
indicators of disorder associated with HI'V infection, such as pro-
portion of households living below the poverty line or number of
drug arrests, were not found to account for any of the variance
between clusters. This discrepancy may be due to the implica-
tions of empty and abandoned buildings within one’s neighbor-
hood, specifically the destabilization of community infrastruc-
ture as people leave their homes and businesses for economic
reasons (Buitrago, 2013). Research has identified ties between
lack of stability in housing and employment and engagement in
HIV risk behaviors (German & Latkin, 2012); therefore, it is
plausible that a general feeling of instability caused by the
deterioration of one’s community could result in a similar level
of high-risk behavior (Bowleg et al., 2014; Wallace & Wallace,
1998).

There was an inverse association between Walk Score and
individual HIV status—YMSM who lived in clusters with
higher Walk Scores (i.e., more walkable neighborhoods) were
less likely to be HIV-positive. The fact that this was found to be
one of the only neighborhood-level variables to explain the vari-
ance between clusters highlights the importance of social and
physical isolation in determining engagement in HIV risk behav-
iors. Individuals who are isolated to a single community area in
Chicago are likely to have amuch smaller and much denser sexual
network than individuals who freely travel throughout the city
(Doherty, Padian, Marlow, & Aral, 2005). Additionally, the
clusters with the lowest Walk Scores also tend to be ones with the
largest proportion of Black residents, which highlights the sig-
nificant racial segregation within Chicago. Due to the high prev-
alence of HIV among Black YMSM, inclusion in these dense
and racially homophilous sexual networks places Black YMSM
at a heightened risk for HIV acquisition (Van Tieu et al., 2015).
Another factor to consider is access to health care services;
research has shown that people who live in impoverished and
isolated areas have fewer health care resources available to them
than those in wealthier and more accessible areas of the U.S.
(Moses et al., 2013). Thus, difficulty in accessing medical services,
particularly sexual health resources, might lead to an increase in
untreated STIs and facilitate the spread of STIs and HIV. These
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CDPH HIV Prevalence
[ J347-888
[ ]889-151.1
I 151.2-500.2
I 500.3-786.2
/] Excluded

Crew 450 HIV Prevalence
[ ]0.0%-44%
[T 45%-11.1%
I 11.2%- 15.8%
B 15.9% - 22.9%
m Excluded

Fig.2 HIV prevalence within Chicago by cluster: CDPH surveillance data (2009-2010) for men aged 15-24 years versus YMSM within Crew 450

issues are additionally challenging to YMSM, who are frequently
reliant on their parents/caregivers for transportation, health
care insurance, and money.

Since YMSM in Clusters 2 and 9 were not engaging in any
more high-risk behaviors than YMSM in Cluster 7, this lends
credence to the belief that neighborhood-level factors also play a
role in explaining HIV prevalence. Prior research has found that
HIV infection is highly correlated with poverty and crime, and
that it has disproportionately impacted the Black community
(Bauermeister, Zimmerman, & Caldwell, 201 1; Denning, DiNenno,
& Wiegand, 2011); these variables are all key factors in Clus-
ter 2 and may confer risks on residents in ways that were not mea-
sured in this study. Similarly, high levels of drug use and low
education are also known to be associated with HIV infection
(Latkin, Williams, Wang, & Curry, 2005) and might contribute
to the high HIV prevalence in Cluster 9, which is characterized
by ahigh number of drug arrests. YMSM living in this cluster did
not demonstrate higher rates of drug use but might still be at
greater risk for HIV infection due to characteristics of other res-
idents in their neighborhood: if an individual is more likely to
have sex with someone in his neighborhood, and men living in
his neighborhood are more likely to use drugs (especially injec-
tion drugs); they are more likely to engage in sex with aman who
has HIV.

In addition to the main findings, this article also highlights inter-
esting descriptive points such as the two clusters with the greatest
number of drug arrests—Clusters 9 and 10—did not have the
highest proportion of YMSM who used “hard drugs.” Nearly
one-half of drug arrests in the United States are for possession of
marijuana (Federal Bureau of Investigation, 2010); since we
excluded marijuana use from classifying an individual as having
used “hard drugs,” this might explain the discrepancy. It is also
possible that YMSM may not be arrested for drugs in the same
way as the general population; for example, their drug use may
be less likely to occur in areas regularly patrolled by the police.

Finally, there are clear differences between cohort and sur-
veillance HIV prevalence when comparing clusters in Chicago,
and CDPH data were not significant neighborhood-level pre-
dictors of individual HIV status. Living in a neighborhood with a
high HIV prevalence does not seem to increase one’s likelihood
for becoming HIV infected, at least within this sample of YMSM.
There are a number of potential explanations for this phenom-
enon. If these YMSM are aware of the high HIV prevalence in
their community, they might either seek sexual partners from a
different area of the city or be more insistent on condom use with
partners from their neighborhood. It is also possible that the
differences reflect the methodological effects of cohort data versus
public health case report data. Surveillance data come predomi-
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Table4 Means and SDs by cluster for individual- and neighborhood-level characteristics

Odds ratio p value Tau Variance Variance components
between >
clusters (%) x p value
Unconditional model - - 0.36 9.86 21.66 0.006
Individual-level models
High-risk sexual behaviors
Condomless anal sex 1.07 0.84 0.36 9.86 21.55 0.006
HIV-positive sex partner 6.41 <0.001 0.41 11.08 23.11 0.004
Anonymous sex partner 0.70 0.61 0.36 9.86 21.58 0.006
Met sex partner online 1.19 0.61 0.37 10.11 22.30 0.005
Sex in exchange for money 3.25 0.01 041 11.08 20.79 0.008
STIat T1/T3 0.92 0.85 0.36 9.86 21.71 0.006
Drug/alcohol use
Used drugs 0.77 0.49 0.35 9.62 20.90 0.008
Used drugs during sex 0.98 0.96 0.36 9.86 21.64 0.006
Used alcohol during sex 0.71 0.30 0.35 9.62 20.69 0.008
Cluster-level models
Neighborhood characteristics
% Black® 1.01 0.14 0.19 5.46 11.49 0.118
% Hispanic® 0.99 0.60 041 11.08 20.27 0.005
Ethnic heterogeneity® 0.36 0.45 0.34 9.37
% Male® 0.86 0.20 0.25 7.06 12.94 0.073
% >65 years” 1.07 0.51 0.36 9.86 18.56 0.010
% <HS edu.” 1.01 0.69 0.39 10.60 19.92 0.006
% Living in poverty” 1.04 0.25 022 6.27 12.92 0.074
% Moved in last year” 0.94 0.27 031 8.61 18.34 0.011
% Single-parent households” 1.02 0.07 0.11 3.24 10.72 0.151
% Foreign-born” 0.98 0.35 0.33 9.12 16.40 0.022
% Same-sex households® 0.98 0.46 0.37 10.11 18.68 0.009
# Violent crimes® 1.00 0.53 0.36 9.86 18.91 0.009
# Drug arrests® 1.00 0.62 0.38 10.35 20.10 0.006
Transit score 0.94 0.09 0.19 5.46 12.53 0.084
Walk score? 0.94 0.01 0.01 0.03 6.54 >0.500
% Vacant buildings® 1.19 0.01 0.00 0.00 9.35 0.228
Chicago Department of Public Health Data
HIV incidence rate’ 1.00 0.73 041 11.08 19.67 0.007
HIV prevalence rate’ 1.00 0.87 0.43 11.56 21.96 0.003
Chlamydia rate® 1.00 0.12 0.16 4.64 11.06 0.135

# Data from 2010 United States Census

° Data from 2008 to 2012 American Community Survey

¢ Data from Chicago Police Department

4 Data from http:/www.walkscore.com

¢ Data from Woodstock Institute

f Data from Chicago Department of Public Health—rates for men ages 15-24 years
€ Data from Chicago Department of Public Health—rates for all residents

nantly from doctors’ offices, hospitals, and other medical clinics, necessarily reliant on contact with medical services and thus
so individuals who do not regularly access health care mightbe =~ might include people who are averse to going to a clinic. Con-
missed through these means. However, cohort data are not  versely, individuals who willingly visit their doctor might not
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want to take part in aresearch study. Although there is likely sig-
nificant overlap in people identified by either method, surveillance
data and cohort data each might include a subset of the popu-
lation missed by the other method, which could be reflected here.

This study has several limitations. Several neighborhood-
level factors that could be influential in predicting engagement in
risk behaviors and HIV infection, such as density of bars and
clubs, were not publicly available and were thus not able to be
included in the cluster analysis. Two clusters had fewer than five
Crew 450 participants residing in them and were therefore
dropped from the subsequent analysis; although comparisons
could be made among the remaining 8 clusters, we could not
identify significant differences in Crew 450 data for Clusters 8
and 11 due to the small sample size. In addition, the frequency
counts in most cells (within clusters) were quite small, and thus,
percentages of important behaviors such as “hard drug” use and
sexual risk behavior, as well as HIV and STI cases should be
considered preliminary and in need of further study and repli-
cation. Geographical location was not included in the cluster
analysis, although it could play a key role in determining neigh-
borhood-level characteristics. However, despite this omission,
most community areas within each cluster were still adjacent to
each other or had a common position (for example, the commu-
nity areas comprising Cluster 4 are all located on the western
outskirts of the city). All individual-level data except HIV/STI
test results were reliant on self-report and open to several biases.
However, social desirability bias was minimized through the use
of CASItechnology, and time-anchoring questions assisted with
difficulties in recalling behaviors.

Conclusion

In order to fully understand the spread of HIV among YMSM,
we need to look beyond individual-level factors as predictors.
Using a clustering approach to group community areas in Chi-
cago together by commonalities resulted in the ability to identify
neighborhood-level correlates of HIV infection and high-risk
behaviors among YMSM. While two individual-level factors
were shown to be associated with HIV infection within Crew
450 participants, a significant amount of neighborhood-level
variance remained, and Walk Score and proportion of vacant build-
ings accounted for this variance.

Future research among YMSM needs to investigate the mecha-
nisms by which neighborhood of residence might influence their
engagement inrisk behaviors or acquisition of HIV. For instance,
isit the lack of health care resources or social isolation driving HIV
infection, oris it another unidentified factor? And do YMSM living
in high-risk neighborhoods preferentially seek partners from lower
risk neighborhoods, or are they more likely to use condoms when
having sex with a partner from their same neighborhood? By better
understanding the ways in which neighborhood-level factors
affect HIV transmission among YMSM, researchers can either
develop community-level interventions to address overarching

issues, such as isolation, or can better tailor extant interventions
to target individuals at greatest risk for HIV infection, specifi-
cally YMSM.

Acknowledgments The authors would like to acknowledge all study par-
ticipants for their vital role in completing this study. For providing access to
HIV surveillance data specific to young men, the authors would also like to
thank the Chicago Department of Public Health. This study was supported
by a grant from the National Institute of Drug Abuse (RO1DA025548). The
content is solely the responsibility of the authors and does not necessarily
represent the official views of the National Institute of Drug Abuse or the
National Institutes of Health.

References

Akers, A. Y., Muhammad, M. R., & Corbie-Smith, G. (2011). “When you
got nothing to do, you do somebody”: A community’s perceptions of
neighborhood effects on adolescent sexual behaviors. Social Science
and Medicine, 72(1), 91-99.

Amirkhanian, Y. A. (2014). Social networks, sexual networks and HIV risk
in men who have sex with men. Current HIV/AIDS Reports,. doi:10.
1007/s11904-013-0194-4.

Amirkhanian, Y. A., Kelly, J. A., & McAuliffe, T. L. (2005). Identifying,
recruiting, and assessing social networks at high risk for HIV/AIDS:
Methodology, practice, and a case study in St Petersburg, Russia. AIDS
Care, 17(1), 58-75. doi:10.1080/09540120412331305133.

Bauermeister, J. A., Zimmerman, M. A., & Caldwell, C. H. (2011). Neigh-
borhood disadvantage and changes in condom use among African
American adolescents. Journal of Urban Health, 88(1), 66-83.

Bell, B. A., Ferron, J. M., & Kromrey, J. D. (2008). Cluster size in multilevel
models: The impact of sparse data structures on point and interval
estimates in two-level models. Paper presented at the Proceedings of
the Joint Statistical Meetings, Survey Research Methods Section,
Alexandria, VA.

Berke, E. M., Koepsell, T. D., Moudon, A. V., Hoskins, R. E., & Larson, E.
B. (2007). Association of the built environment with physical activity
and obesity in older persons. American Journal of Public Health, 97(3),
486-492. doi:10.2105/AJPH.2006.085837.

Berry, T. R., Spence, J. C., Blanchard, C. M., Cutumisu, N., Edwards, J., &
Selfridge, G. (2010). A longitudinal and cross-sectional examination
of the relationship between reasons for choosing a neighbourhood, phys-
ical activity and body mass index. International Journal of Behavioral
Nutrition and Physical Activity, 7, 57. doi:10.1186/1479-5868-7-57.

Bianchi, F. T., Reisen, C. A., Zea, M. C., Poppen, P. J., Shedlin, M. G., &
Penha, M. M. (2007). The sexual experiences of Latino men who have
sex with men who migrated to a gay epicentre in the USA. Culture
Health & Sexuality, 9(5), 505-518. doi:10.1080/13691050701243547.

Bowleg, L., Neilands, T. B., Tabb, L. P., Burkholder, G. J., Malebranche, D.
J., & Tschann, J. M. (2014). Neighborhood context and black hetero-
sexual men’s sexual HIV risk behaviors. AIDS and Behavior, 18(11),
2207-2218. doi:10.1007/s10461-014-0803-2.

Buitrago, K. (2013). Deciphering blight: Vacant buildings data collection
in the Chicago Six County Region. Chicago, IL: Woodstock Institute.

Buttram, M. E., & Kurtz, S. P. (2013). Risk and protective factors associated
with gay neighborhood residence. American Journal of Men’s Health,
7(2), 110-118. doi:10.1177/1557988312458793.

Carpiano, R. M., Kelly, B. C., Easterbrook, A., & Parsons, J. T. (2011).
Community and drug use among gay men: The role of neighborhoods
and networks. Journal of Health and Social Behavior, 52(1), 74-90.
doi:10.1177/0022146510395026.

CDC. (2010). Prevalence and awareness of HIV infection among men who
have sex with men—21 cities, United States, 2008. MMWR. Morbidity
and Mortality Weekly Report, 59(37), 1201-1207.

@ Springer


http://dx.doi.org/10.1007/s11904-013-0194-4
http://dx.doi.org/10.1007/s11904-013-0194-4
http://dx.doi.org/10.1080/09540120412331305133
http://dx.doi.org/10.2105/AJPH.2006.085837
http://dx.doi.org/10.1186/1479-5868-7-57
http://dx.doi.org/10.1080/13691050701243547
http://dx.doi.org/10.1007/s10461-014-0803-2
http://dx.doi.org/10.1177/1557988312458793
http://dx.doi.org/10.1177/0022146510395026

1784

Arch Sex Behav (2015) 44:1773-1786

CDC. (2014). HIV among Gay and Bisexual Men. Retrieved from http://
www.cdc.gov/hiv/risk/gender/msm/facts/. Accessed 1 Aug 2014.

Chicago Department of Public Health. (2013). HIV/STI Surveillance Report.
Chicago, IL: City of Chicago.

Choi, K. H.,Ning,Z., Gregorich, S. E., & Pan, Q. C. (2007). The influence of
social and sexual networks in the spread of HIV and syphilis among
men who have sex with men in Shanghai, China. Journal of Acquired
Immune Deficiency Syndromes, 45(1), 77-84. doi:10.1097/Qai.0b01
3e3180415dd7.

Clarke, P. (2008). When can group level clustering be ignored? Multilevel
models versus single-level models with sparse data. Journal of Epidemi-
ology and Community Health, 62(8), 752-758. doi: 10.1136/jech.2007.06
0798.

Clarke, P., & Wheaton, B. (2007). Addressing data sparseness in contextual
population research—Using cluster analysis to create synthetic neigh-
borhoods. Sociological Methods & Research, 35(3),311-351. doi: 10.
1177/0049124106292362.

Clerkin, E. M., Newcomb, M. E., & Mustanski, B. (2011). Unpacking the
racial disparity in HIV rates: The effect of race onrisky sexual behavior
among Black young men who have sex with men (YMSM). Journal of
Behavioral Medicine, 34(4),237-243.doi:10.1007/s10865-010-9306-
4.

Cooper, M. L. (2002). Alcohol use and risky sexual behavior among college
students and youth: Evaluating the evidence. Journal of Studies on Alcohol,
14,101-117.

CPD. (2014). ClearMap: Citizen Law enforcement analysis and reporting.
Retrieved from http://gis.chicagopolice.org/.

Crosby, G. M., & Grofe, M. (2001). Study of HIV sexual risk among
disenfranchised African American MSM. San Francisco, CA: Univer-
sity of California/San Francisco Aids Research Institute.

D’Augelli, A. R. (2012). Restoring lives: Developmental research on sexual
orientation. Human Development, 55(1), 1-3. doi:10.1159/000336251.

Denning, P. H., DiNenno, E. A., & Wiegand, R. E. (2011). Characteristics
associated with HIV infection among heterosexuals in urban areas
with high AIDS prevalence—24 cities, United States, 2006-2007.
MMWR Morbidity and Mortality Weekly Report, 60, 1045-1049.

Diaz, T., Des Jarlais, D. C., Vlahov, D., Perlis, T. E., Edwards, V., Friedman,
S.R., ... Monterroso, E. R. (2001). Factors associated with prevalent
hepatitis C: Differenecs among adultinjection drug users in Lower and
Upper Manhattan, New York City. American Journal of Public Health,
91(1), 23-30.

Doherty, I. A.,Padian, N. S., Marlow, C., & Aral, S. O. (2005). Determinants
and consequences of sexual networks as they affect the spread of sexually
transmitted infections. Journal of Infectious Diseases, 191(Suppl 1),
S542-S54. doi:10.1086/425277.

Dragowski, E. A., Halkitis, P. N., Moeller, R. W., & Siconolfi, D. E. (2013).
Social and sexual contexts explain sexual risk taking in young gay, bisexual,
and other young men who have sex with men, ages 13-29 years. Journal
of HIV/AIDS & Social Services, 12(2), 236-255.

Drumright, L. N., & Frost, S. D. (2010). Rapid social network assessment for
predicting HIV and STI risk among men attending bars and clubs in
San Diego, California. Sexually Transmitted Infections, 86(Suppl. 3),
iii17-iii23. doi:10.1136/sti.2010.045914.

Duncan, D. T. (2013). What’s your Walk Score(R)? Web-based neighbor-
hood walkability assessment for health promotion and disease preven-
tion. American Journal of Preventive Medicine, 45(2), 244-245. doi:
10.1016/j.amepre.2013.04.008.

Egan,J.E., Frye, V.,Kurtz, S. P., Latkin, C., Chen, M. X., Tobin, K., & Koblin,
B. A. (2011). Migration, neighborhoods, and networks: Approaches to
understanding how urban environmental conditions affect syndemic
adverse health outcomes among gay, bisexual and other men who have
sex with men. AIDS and Behavior, 15, S35-S50. doi:10.1007/s10461-
011-9902-5.

Eisenberg, A., Bauermeister, J. A., Pingel, E., Johns, M. M., & Santana, M.
L.(2011). Achieving safety: Safer sex, communication, and desire among

@ Springer

young gay men. Journal of Adolescent Research,. doi:10.1177/074
3558411402342.

FactFinder, U. S. C. B. A. (2010). DP1: Profile of general population and
housing characteristics. 2010 Census. http://factfinder2.census.gov/
faces/tableservices/jsf/pages/productview.xhtml?pid=DEC_10_SF1_
SF1DP1&prodType=table. Accessed 15 July 2014.

FactFinder, U. S. C.B. A. (2012a). B09005: Household type for children
under 18 years in households. 2008-2012 American Community Survey.
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.
xhtml?pid=ACS_12_5YR_B09005&prodType=table. Accessed 15
July 2014.

FactFinder, U. S. C. B. A. (2012b). B11009: Unmarried-partner households
by sex of partner. 20082012 American Community Survey. http://fact
finder2.census.gov/faces/tableservices/jst/pages/productview.xhtml ?pid=
ACS_12_5YR_B11009&prodType=table. Accessed 15 July 2014.

FactFinder, U. S. C. B. A. (2012c). DP02: Selected social characteristics in
the United States. 2008-2012 American Community Survey. http://fact
finder2.census.gov/faces/tableservices/jst/pages/productview.xhtml ?pid=
ACS_12_5YR_DP02&prodType=table. Accessed 15 July 2014.

FactFinder, U. S. C. B. A. (2012d). S0701: Geographic mobility by
selected characteristics in the United States. 2008-2012 American
Community Survey. http://factfinder2.census.gov/faces/tableservices/
jsf/pages/productview.xhtml?pid=ACS_12_5YR_S0701&prodType=
table. Accessed 15 July 2014.

Federal Bureau of Investigation. (2010). Crime in the United States. Retrieved
from http://www.tbi.gov/about-us/cjis/ucr/crime-in-the-u.s/2010/crime-
in-the-u.s.-2010/persons-arrested. Accessed 1 Aug 2014.

Fisher, W. A., Williams, S. S., Fisher, J. D., & Malloy, T. E. (1999). Under-
standing AIDS risk behavior among sexually active urban adolescents:
An empirical test of the information-motivation-behavioral skills model.
AIDS and Behavior, 3, 13-23.

Frye, V., Koblin, B., Chin, J., Beard, J., Blaney, S., Halkitis, P., & Galea, S.
(2010). Neighborhood-level correlates of consistent condom use among
men who have sex with men: A multi-level analysis. AIDS and Behavior,
14(4), 974-985. doi:10.1007/510461-008-9438-5.

Garvin, E., Branas, C., Keddem, S., Sellman, J., & Cannuscio, C. (2013).
More than just an eyesore: Local insights and solutions on vacant land
and urban health. Journal of Urban Health, 90(3), 412-426. doi:10.
1007/s11524-012-9782-7.

German, D., & Latkin, C. A. (2012). Social stability and HIV risk behavior:
Evaluating the role of accumulated vulnerability. AIDS and Behavior,
16(1), 168-178. doi:10.1007/s10461-011-9882-5.

Gorbach, P. M., & Holmes, K. K. (2003). Transmission of STIs/HIV at the
partnership level: Beyond individual-level analyses. Journal of Urban
Health, 4(3), 15-25.

Halkitis, P. N. (2010). Reframing HIV prevention for gay men in the United
States. American Psychologist, 65(8), 752—763. doi: 10.1037/0003-066x.
65.8.752.

Hao,C.,Lau,J. T.F.,Zhao, X. P., Yang,H. T.,Huan, X. P., Yan,H.J., & Gu,
J. (2014). Associations between perceived characteristics of the peer
social network involving significant others and risk of HIV transmis-
sion among men who have sex with men in China. AIDS and Behavior,
18(1), 99-110. doi:10.1007/510461-013-0492-2.

Johnson, B. T., Redding, C. A., DiClemente, R. J., Mustanski, B. S., Dodge,
B.,Sheeran, P., ... Fishbein, M. (2010). A network-individual-resource
model for HIV prevention. AIDS and Behavior, 14,204-221.

Kelly, J. A., Amirkhanian, Y. A., Seal, D. W., Galletly, C. M., DiFranceisco,
W., Glasman, L. R., & Rosado, N. (2010). Levels and predictors of
sexual HIV risk in social networks of Men who have sex with men in
the Midwest. AIDS Education and Prevention, 22(6),483-495. doi:10.15
21/aeap.2010.22.6.483.

Koblin,B. A.,Egan,J. E.,Rundle, A., Quinn, J., Tieu, H. V., Cerda, M., & Frye,
V. (2013). Methods to measure the impact of home, social, and sexual
neighborhoods of urban gay, bisexual, and other men who have sex with
men. PLoS One, 8(10), €75878. doi: 10.1371/journal.pone.0075878.


http://www.cdc.gov/hiv/risk/gender/msm/facts/
http://www.cdc.gov/hiv/risk/gender/msm/facts/
http://dx.doi.org/10.1097/Qai.0b013e3180415dd7
http://dx.doi.org/10.1097/Qai.0b013e3180415dd7
http://dx.doi.org/10.1136/jech.2007.060798
http://dx.doi.org/10.1136/jech.2007.060798
http://dx.doi.org/10.1177/0049124106292362
http://dx.doi.org/10.1177/0049124106292362
http://dx.doi.org/10.1007/s10865-010-9306-4
http://dx.doi.org/10.1007/s10865-010-9306-4
http://gis.chicagopolice.org/
http://dx.doi.org/10.1159/000336251
http://dx.doi.org/10.1086/425277
http://dx.doi.org/10.1136/sti.2010.045914
http://dx.doi.org/10.1016/j.amepre.2013.04.008
http://dx.doi.org/10.1007/s10461-011-9902-5
http://dx.doi.org/10.1007/s10461-011-9902-5
http://dx.doi.org/10.1177/0743558411402342
http://dx.doi.org/10.1177/0743558411402342
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=DEC_10_SF1_SF1DP1&prodType=table
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=DEC_10_SF1_SF1DP1&prodType=table
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=DEC_10_SF1_SF1DP1&prodType=table
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_12_5YR_B09005&prodType=table
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_12_5YR_B09005&prodType=table
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_12_5YR_B11009&prodType=table
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_12_5YR_B11009&prodType=table
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_12_5YR_B11009&prodType=table
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_12_5YR_DP02&prodType=table
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_12_5YR_DP02&prodType=table
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_12_5YR_DP02&prodType=table
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_12_5YR_S0701&prodType=table
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_12_5YR_S0701&prodType=table
http://factfinder2.census.gov/faces/tableservices/jsf/pages/productview.xhtml?pid=ACS_12_5YR_S0701&prodType=table
http://www.fbi.gov/about-us/cjis/ucr/crime-in-the-u.s/2010/crime-in-the-u.s.-2010/persons-arrested
http://www.fbi.gov/about-us/cjis/ucr/crime-in-the-u.s/2010/crime-in-the-u.s.-2010/persons-arrested
http://dx.doi.org/10.1007/s10461-008-9438-5
http://dx.doi.org/10.1007/s11524-012-9782-7
http://dx.doi.org/10.1007/s11524-012-9782-7
http://dx.doi.org/10.1007/s10461-011-9882-5
http://dx.doi.org/10.1037/0003-066x.65.8.752
http://dx.doi.org/10.1037/0003-066x.65.8.752
http://dx.doi.org/10.1007/s10461-013-0492-2
http://dx.doi.org/10.1521/aeap.2010.22.6.483
http://dx.doi.org/10.1521/aeap.2010.22.6.483
http://dx.doi.org/10.1371/journal.pone.0075878

Arch Sex Behav (2015) 44:1773-1786

1785

Kuhns,L.M.,Kwon, S.,Ryan, D. T., Garofalo, R., Phillips, G., II, & Mustanski,
B.S.(2015). Evaluation of respondent-driven sampling in a study of urban
young men who have sex withmen. Journal of Urban Health, 92,151—
167. doi:10.1007/s11524-014-9897-0.

Latkin, C. A., Williams, C. T., Wang, J., & Curry, A. D. (2005). Neighborhood
social disorders as a determinant of drug injection behavior: A structural
equation modeling approach. Health Psychology, 24(1), 96-99.

Laumann, E. O., & Youm, Y. (1999). Racial/ethnic group differences in the
prevalence of sexually transmitted diseases in the United States: A
network explanation. Sexually Transmitted Diseases, 26(5),250-261.

Marshall, B. D. L., Shannon, K., Kerr, T., Zhang, R., & Wood, E. (2010).
Survival sex work and increased HIV risk among sexual minority
street-involved youth. Journal of Acquired Immune Deficiency Syn-
dromes, 53(5), 661-664. doi:10.1097/Qai.0b013e3181c300d7.

Martin, J. I. (2006). Transcendence among gay men: Implications for HIV
prevention. Sexualities, 9,214-235.

Mays, V. M., Cochran, S. D., & Zamudio, A. (2004). HIV prevention
research: Are we meeting the needs of African American men who
have sex with men? Journal of Black Psychology, 30, 78-105.

McKirnan, D.J., & Peterson, P. L. (1989). Psychosocial and cultural factors
in alcohol and drug abuse: An analysis of a homosexual community.
Addictive Behaviors, 14(5), 555-563.

McWayne, C. M., McDermott, P. A., Fantuzzo, J. W., & Culhane, D. P. (2007).
Employing community data to investigate social and structural dimen-
sions of urban neighborhoods: An early childhood education example.
American Journal of Community Psychology, 39(1-2), 47-60.

Millett, G. A.,Flores, S. A., Peterson, J. L., & Bakeman, R. (2007). Explaining
disparities in HIV infection among black and white men who have sex
with men: a meta-analysis of HIV risk behaviors. AIDS, 21(15), 2083—
2091.

Mills, T. C., Stall, R., Pollack, L., Paul, J. P., Binson, D., Canchola, J., &
Catania, J. A. (2001). Health-related characteristics of men who have
sex with men: a comparison of those living in “gay ghettos” with those
living elsewhere. American Journal of Public Health, 91(6),980-983.

Mimiaga, M. J., Reisner, S. L., Cranston, K., Isenberg, D., Bright, D., Daffin,
G., & Mayer, K. H. (2009). Sexual mixing patterns and partner charac-
teristics of black MSM in Massachusetts at increased risk for HIV infec-
tion and transmission. Journal of Urban Health, 86(4),602—623. doi: 10.
1007/511524-009-9363-6.

Misovich, S.J., Fisher, J. D., & Fisher, W. A. (1997). Close relationships and
elevated HIV risk behavior: Evidence and possible underlying psycho-
logical processes. Review of General Psychology, 1(1), 72-107.

Moses 11, H., Matheson, D. H. M., Dorsey, E. R., George, B. P., Sadoff, D., &
Yoshimura, S. (2013). The anatomy of health care in the United States.
Journal of the American Medical Association, 310(18), 1947-1963.
doi:10.1001/jama.2013.281425.

Mustanski, B., & Newcomb, M. E. (2013). Older sexual partners may
contribute to racial disparities in HIV among young men who have sex
withmen. Journal of Adolescent Health, 52(6),666—-667.doi:10.1016/
j-jadohealth.2013.03.019.

Mustanski, B., Newcomb, M. E., Du Bois, S. N., Garcia, S. C., & Grov, C.
(2011). HIV in young men who have sex with men: A review of
epidemiology, risk and protective factors, and interventions. Journal of
Sex Research, 48(2), 218-253. doi:10.1080/00224499.2011.558645.

Newcomb, M. E., Ryan, D. T., Garofalo, R., & Mustanski, B. (2014a). The
effects of sexual partnership and relationship characteristics on three
sexual risk variables in young men who have sex with men. Archives of
Sexual Behavior, 43(1), 61-72. doi:10.1007/s10508-013-0207-9.

Newcomb, M. E., Ryan, D. T., Greene, G. J., Garofalo, R., & Mustanski, B.
(2014b). Prevalence and patterns of smoking, alcohol use, and illicit drug
use in young men who have sex with men. Drug and Alcohol Dependence,
141, 65-71. doi:10.1016/j.drugalcdep.2014.05.005.

Onifade, E., Petersen, J., Bynum, T. S., & Davidson, W. (2011). Multilevel
recidivism prediction: Incorporating neighborhood socioeconomic ecol-
ogy in juvenile justice risk assessment. Criminal Justice and Behavior,
38(8), 840-853.

Peterson, J. L., Coates, T. J., Catania, J. A., Middleton, L., Hilliard, B., &
Hearst, N. (1996). High-risk sexual behavior and condom use among
gay and bisexual African-American men. American Journal of Public
Health, 82, 1490-1494.

Plybon, L. E., & Kliewer, W. (2001). Neighborhood types and externalizing
behavior in urban school-age children: Tests of direct, mediated, and
moderated effects. Journal of Child and Family Studies, 10(4), 419—
437.

Prejean, J., Song, R., Hernandez, A., Ziebell, R., Green, T., Walker, F.,, ...
Group, H. I. V. L. S. (2011). Estimated HIV incidence in the United
States, 2006-2009. PLoS One, 6(8),e17502. doi:10.1371/journal.pone.
0017502.

Raudenbush, S. W., & Bryk, A. S. (2002). Hierarchical linear models:
Applications and data analysis methods (2nd ed.). Thousand Oaks,
CA: Sage Publications.

Raudenbush, S. W., Bryk, A. S., Cheong, Y. F., Congdon, R. T., & du Toit,
M. (2011). HLM 7: Hierarchical linear and nonlinear modeling.
Lincolnwood, IL: Scientific Software International Inc.

Rosenberger, J. G.,Reece, M., Schick, V., Herbenick, D., Novak, D. S., Van
Der Pol, B., & Fortenberry, J. D. (2012). Condom use during most
recent anal intercourse event among a U.S. sample of men who have
sex with men. Journal of Sexual Medicine, 9(4), 1037-1047. doi:10.
1111/j.1743-6109.2012.02650.x.

Rothenberg, R., Baldwin, J., Trotter, R., & Muth, S. (2001). The risk
environment for HIV transmission: Results from the Atlanta and
Flagstaff network studies. Journal of Urban Health, 78(3),419—
432.doi:10.1093/jurban/78.3.419.

Sampson, R. J. (2012). Great American city: Chicago and the enduring
neighborhood effect. Chicago: University of Chicago Press.

SAS Institute Inc. (1983). SAS Technical Report A-108, Cubic Clustering
Criterion (p. 56). Cary, NC: SAS Institute Inc.

Scott-Sheldon, L. A. J., Carey, M. P., & Carey, K. B. (2010). Alcohol and
risky sexual behavior among heavy drinking college students. AIDS
and Behavior, 14(4), 845-853. doi:10.1007/s10461-008-9426-9.

Seligman, A. (2005). Community areas. Encyclopedia of Chicago. http://
www.encyclopedia.chicagohistory.org/pages/319.html. Accessed 20
July 2014.

Smith, A. M., Grierson, J., Wain, D., Pitts, M., & Pattison, P. (2004).
Associations between the sexual behaviour of men who have sex with
men and the structure and composition of their social networks.
Sexually Transmitted Infections, 80(6), 455-458.

Sucoff, C. A., & Upchurch, D. M. (1998). Neighborhood context and the
risk of childbearing among metropolitan-area Black adolescents.
American Sociological Review, 63(4), 571-585.

Tobin, K. E., & Latkin, C. A. (2008). An examination of social network
characteristics of men who have sex with men who use drugs. Sexually
Transmitted Infections, 84(6),420-424.doi:10.1136/sti.2008.031591.

Truong, K. D., & Ma, S. (2006). A systematic review of relations between
neighborhoods and mental health. Journal of Mental Health Policy
and Economics, 9(3), 137-154.

Van Tieu, H., Liu, T.-Y., Hussen, S., Wang, L., Buchbinder, S., Wilton, L.,
... Latkin, C. (2015). Sexual networks and HIV risk among black men
who have sex with men (BMSM) in the U.S. Manuscript submitted for
publication.

Wallace, D., & Wallace, R. (1998). A plague on your houses: How New York
was burned down and public health crumbled. London: Verso.

Walsh, J. L., Senn, T. E., Scott-Sheldon, L. A., Vanable, P. A., & Carey, M.
P. (2011). Predicting condom use using the information-motivation-
behavioral skills (IMB) model: A multivariate latent growth curve analysis.
Annals of Behavioral Medicine, 42(2),235-244. doi:10.1007/s12160-
011-9284-y.

Wilson, D. K., Kirtland, K. A., Ainsworth, B. E., & Addy, C. L. (2004).
Socioeconomic status and perceptions of access and safety for physical
activity. Annals of Behavioral Medicine, 28(1), 20-28.

Wohl, A.R., Galvan, F. H., Myers, H. F., Garland, W., George, S., Witt, M.,
& Lee, M. L. (2011). Do social support, stress, disclosure and stigma

@ Springer


http://dx.doi.org/10.1007/s11524-014-9897-0
http://dx.doi.org/10.1097/Qai.0b013e3181c300d7
http://dx.doi.org/10.1007/s11524-009-9363-6
http://dx.doi.org/10.1007/s11524-009-9363-6
http://dx.doi.org/10.1001/jama.2013.281425
http://dx.doi.org/10.1016/j.jadohealth.2013.03.019
http://dx.doi.org/10.1016/j.jadohealth.2013.03.019
http://dx.doi.org/10.1080/00224499.2011.558645
http://dx.doi.org/10.1007/s10508-013-0207-9
http://dx.doi.org/10.1016/j.drugalcdep.2014.05.005
http://dx.doi.org/10.1371/journal.pone.0017502
http://dx.doi.org/10.1371/journal.pone.0017502
http://dx.doi.org/10.1111/j.1743-6109.2012.02650.x
http://dx.doi.org/10.1111/j.1743-6109.2012.02650.x
http://dx.doi.org/10.1093/jurban/78.3.419
http://dx.doi.org/10.1007/s10461-008-9426-9
http://www.encyclopedia.chicagohistory.org/pages/319.html
http://www.encyclopedia.chicagohistory.org/pages/319.html
http://dx.doi.org/10.1136/sti.2008.031591
http://dx.doi.org/10.1007/s12160-011-9284-y
http://dx.doi.org/10.1007/s12160-011-9284-y

1786

Arch Sex Behav (2015) 44:1773-1786

influence retention in HIV care for Latino and African American men
who have sex with men and women? AIDS and Behavior, 15(6), 1098—
1110. doi:10.1007/s10461-010-9833-6.

Wong, C.F., Schrager, S. M., Holloway, I. W., Meyer, I. H., & Kipke, M. D.
(2014). Minority stress experiences and psychological well-being:
The impact of support from and connection to social networks within

@ Springer

the Los Angeles house and ball communities. Prevention Science, 15(1),
44-55. doi:10.1007/s11121-012-0348-4.

Youm, Y. (2010). A sociological interpretation of emerging properties in
STI transmission dynamics: Walk-betweenness of sexual networks. Sex-
ually Transmitted Infections, 86, 24-28. doi:10.1136/st1.2010.044008.


http://dx.doi.org/10.1007/s10461-010-9833-6
http://dx.doi.org/10.1007/s11121-012-0348-4
http://dx.doi.org/10.1136/sti.2010.044008

	Neighborhood-Level Associations with HIV Infection Among Young Men Who Have Sex with Men in Chicago
	Abstract
	Introduction
	Method
	Participants and Procedure
	Measures
	Individual-Level
	Neighborhood-Level

	Analytic Strategy

	Results
	Preliminary Neighborhood Cluster Comparisons of YMSM Risk Behaviors and Health
	Preliminary Neighborhood Cluster Comparisons to Public Health Data
	Multilevel Modeling of Neighborhood Cluster on HIV Status

	Discussion
	Conclusion

	Acknowledgments
	References




