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Abstract

Young men who have sex with men (YMSM), particularly YMSM who are racial/ethnic
minorities, are disproportionately affected by the HIV epidemic in the United States. These HIV
disparities have been linked to demographic, social, and physical geospatial characteristics. The
objective of this scoping review was to summarize the existing evidence from multilevel studies
examining how geospatial characteristics are associated with HIV prevention and care outcomes
among YMSM populations. Our literature search uncovered 126 peer-reviewed articles, of which
17 were eligible for inclusion based on our review criteria. Nine studies examined geospatial
characteristics as predictors of HIV prevention outcomes. Nine of the 17 studies reported HIV care
outcomes. From the synthesis regarding the current state of research around geospatial correlates
of behavioral and biological HIV risk, we propose strategies to move the field forward in order to
inform the design of future multilevel research and intervention studies for this population.
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Young men who have sex with men (YMSM) are disproportionately affected by the HIV
epidemic in the United States. From 2000-2010, the annual number of new HIV diagnoses
among YMSM more than doubled (Johnson et al., 2014). In 2014, adolescent and young
adult men who have sex with men accounted for 90% of new infections among people aged
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13 to 24, and 31% of all new infections among men who have sex with men (CDC, 2015).
Once diagnosed with HIV, surveillance data also suggest that youth and sexual minorities
living with HIV are less likely to be linked to care, retained in care, or virally suppressed
(Hall, Walker, Shah, & Belle, 2012). Given these trends, researchers and advocates have
called for greater efforts to address the prevention and care needs of YMSM.

An enduring characteristic of the HIV epidemic has been its disproportionate impact on
populations who are socially marginalized due to their race/ethnicity, socioeconomic status,
gender, and/or sexual orientation (Bauermeister, Zimmerman, & Caldwell, 2011; Brennan et
al., 2012; Johns, Bauermeister, & Zimmerman, 2010; Johnson, Hu, Sharpe, & Dean, 2009;
Latkin, German, Vlahov, & Galea, 2013; Millett, Peterson, Wolitski, & Stall, 2006; Oster et
al., 2011; Sharpe, Stallworth, Miller, Dean, & Fenton, 2009; Villarruel, Guilamo-Ramos, &
Bauermeister, 2012). Researchers have noted that HIV prevalence and incidence among
MSM is often concentrated in spaces characterized by a higher density of racial, ethnic,
sexual, and gender minorities and among populations living in socioeconomically
challenged contexts (Egan et al., 2011; Frye et al., 2014; Koblin et al., 2013; Miller et al.,
2016; Mustanski, Birkett, Kuhns, Latkin, & Muth, 2015; Tobin, Latkin, & Curriero, 2014).
Although most HIV intervention research has focused on MSM living in urban areas, there
is a dearth of research that addresses HIV risk among MSM living in rural areas, despite
substantial evidence of significant HIV risk among rural MSM (Oh & Perencevich, 2011).
Rates of HIV infection are slightly lower among MSM in non-Metropolitan Statistical Areas
(MSASs): non-MSA MSM are affected by HIV at 75%-95% the rates of their urban peers in
all regions. HIV infection rates among non-MSA MSM are also substantially higher than the
general population (CDC, 2013). Most importantly, researchers have provided strong
evidence that the availability of HIV prevention services (e.g., HIV testing) among MSM
decreases as the degree of rurality increases (Sanchez et al., 2015). Taken together, these
findings highlight the importance of understanding how structural factors (e.g., poverty,
racism, and sexual prejudice) shape access to high-quality HIV prevention and care services
and contribute to HIV disparities across geographic areas.

Among YMSM in the United States, racial/ethnic minorities disproportionately account for
new HIV cases. Recent NHBS data showed 26% of African American MSM youth (18-24
years) tested HIV-positive, compared to only 3% of White MSM youth (Wejnert et al.,
2013). Racial/ethnic minority YMSM are also more likely to reside in urban centers
characterized by poverty and racial/ethnic segregation, increasing their exposure to social
discrimination and disadvantage (Adimora & Auerbach, 2010; Dale et al., 2016; Kipke,
Weiss, & Wong, 2007; Wiewel et al., 2015). Although HIV disparities are often attributed to
individual-level characteristics (e.g., greater risk behaviors), analyses by Millett and others
(Ayala, Bingham, Kim, Wheeler, & Millett, 2012; Millett et al., 2011; Millett, Flores,
Peterson, & Bakeman, 2007; Millett et al., 2012; Oster et al., 2011) illustrate that racial/
ethnic disparities in HIV persist despite /ower reported engagement in risk behaviors. In
light of these findings, the National HIV/AIDS Strategy for the United States (White House,
2010), first released in 2010 and updated in 2015, called for community-level approaches to
reduce HIV-related health disparities and health inequities, and an intensification of
prevention efforts in communities where HIV is heavily concentrated.
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Attributing HIV risk behaviors to individual-level decision-making has been criticized due to
its tendency to create a quantified, narrow explanation of behavior, and for its lack of
attention to the differences in the social contexts in which these behaviors occur (Caceres,
Aggleton, & Galea, 2008; Dworkin & Ehrhardt, 2007; Easton et al., 2007; Gupta, Parkhurst,
Ogden, Aggleton, & Mahal, 2008; Mustanski, Newcomb, Du Bois, Garcia, & Grov, 2011).
Informed by a complex interplay of individual, intrapersonal, and cultural/contextual factors,
Diaz and Ayala (2001) noted that the individual-level perspective to HIV prevention and care
had “failed to note that ‘who you are’—not in terms of individual identity, but in terms of
social location within a context of social oppressive factors—determines to a great extent
what you can and cannot do” (p. 4). Acknowledging that individuals do not live in a
systemic vacuum, Diaz and Ayala (2001) highlighted how structural factors are associated
with health risks:

“We must first acknowledge that HIV risk is not simply an intra-individual factor or
the property of certain individuals. In other words, HIV is not transmitted simply
because there are risky individuals who practice risky behaviors on account of their
individual personal deficits in morality, cognition or behavioral skills. Rather, our
findings demand a conceptualization of “health risk” as a characteristic of socially
produced contexts. These are social contexts of risk where individuals lose their
power to enact their protective intentions, or where unsafe practices are perhaps the
only viable and adaptive survival strategy. While individuals’ values, cognitions,
emotions and skills do become an integral part of the social contexts in which they
participate, risk is the product of such social and contextual participation, rather
than simply a personal trait that individuals bring along and enact across all
situations and circumstances.” (p.24)

As HIV research embraced a more comprehensive view of risk, researchers sought to situate
HIV risk within geographies of space and place (Buot, Docena, Raterno, Bittner, Burlew,
Nurtidinov & Robbins, 2014; Johnson & Longurst, 2009). Although often used
interchangeably in day-to-day conversations, space refers to a specific physical location,
whether it be a specific point (e.g., an address) or area (e.g., city) with geographic
boundaries. Place, rather, is a social construction; the interpersonal exchanges and dynamics
that result in physical and social resources within space. This also includes the development,
evolution, and implementation of norms and behaviors within a given space. In examining
both space and place within HIV prevention and care outcomes, researchers have begun to
explore when, where, and how structural factors increase communities’ disproportionate
exposure to risk due to the physical and social characteristics of their environments (Caceres
et al., 2008; Latkin, Weeks, Glasman, Galletly, & Albarracin, 2011; Parker, Easton, & Klein,
2000). For the purposes of this review, we use the term “geospatial” to refer to
environmental characteristics that describe space and place.

Public health has a long history of examining geographic variability across health outcomes
using geospatially-defined datasets (e.g., Census, surveillance reports). These datasets have
allowed social epidemiologists to describe how geospatial indicators are related to health
disparities and inequalities across diverse geographic locations (Diez-Roux & Mair, 2010).
Furthermore, recent advances in statistical modeling (e.g., multilevel modeling, geospatial
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analyses) have made it possible to link geospatial and individual-level datasets (e.g.,
participant surveys, medical records), and test complex relationships between individuals
and their environments. In light of this complexity, researchers have proposed different
pathways to contextualize the geospatial characteristics of the environment and HIV risk
behaviors (Frye et al., 2006; Latkin et al., 2013), including increased exposure to negative
physical (e.g., number of venues offering alcohol, distance to resources), demographic (e.g.,
concentrated socioeconomic disadvantage, racial/ethnic segregation), and social (e.qg., sexual
prejudice, crime) characteristics.

Physical characteristics of the built environment may define and limit access to social
settings whereby individuals interact with each other in their communities (Kelling & Coles,
1996). Physical characteristics include the presence of health-promotive institutions (e.g.,
community organizations, hospitals) within a geographic area, as well as the distance
between an individual and these services. Marginalized communities may be limited by the
physical characteristics of their environments, making access to services more difficult. The
quality of an environment’s physical characteristics has also been implicated in HIV/STI
risk studies. In one study, Cohen et al. (2000) developed a “broken window” index,
comprised of assessments of housing quality, graffiti, trash, and public school deterioration,
and explored the association between this index and the number of gonorrhea cases across
geospatial boundaries. Even after controlling for socioeconomic markers such as
unemployment, income, and educational level, the “broken window” index continued to
predict gonorrhea rates.

Social factors may also contribute to the health of communities and its residents. Structural
factors that promote inequities (e.g., income inequality, LGBT discrimination) may fuel
disparities in HIV prevalence by limiting access to care, straining resources within social
networks, and exposing individuals to HIV and sexuality-related stigma (Frye et al., 2015;
Holtgrave et al., 2014; Magnus et al., 2010; Nelson, Walker, DuBois, & Giwa, 2014). These
structural factors can also lead to social disorganization (i.e., areas characterized by greater
impoverishment and suboptimal infrastructure), which are hypothesized to result in higher
rates of problem behaviors (e.g., crime). As a result, individuals living in chronically
disinvested areas may be more prone to adopt maladaptive coping behaviors (e.g.,
transactional sex, substance use) (Bruce et al., 2015; Halkitis et al., 2013; Oldenburg, Perez-
Brumer, Reisner, & Mimiaga, 2015), and to experience disruptions in their linkage and
retention to HIV prevention and care services (Fortenberry, Martinez, Rudy, Monte, &
Adolescent Trials Network, 2012; Frew et al., 2015; Goswami et al., 2016; Hightow-
Weidman et al., 2011; Kahana et al., 2015; Philbin et al., 2014).

Beyond the structural measures of space and place, theorists from a variety of disciplines
have also noted the importance of considering the mechanisms through which different
geospatial characteristics result in individual risk behaviors (Kawachi, 2000). For instance,
researchers have noted that geospatial characteristics may affect HIV transmission by
shaping individuals’ social and sexual networks (Cooper et al., 2015; Linton et al., 2016;
Rothenberg, Muth, Malone, Potterat, & Woodhouse, 2005). For example, prior data suggest
that individuals may be more likely to select sex partners who live in closer geographic
proximity. This dynamic impacts how HIV is concentrated within sexual networks and
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affects individuals’ risk for HIV (Rothenberg et al., 2005). In addition, the perceptions of the
environment are posited to mediate the associations between geospatial indicators and
individual well-being. Past research has found that, after controlling for demographic
variables, individuals who perceive a higher sense of community and neighborhood
participation were more likely to report fewer risk behaviors (Kawachi, 2000; Latkin et al.,
2013; Sampson, Raudenbush, & Earls, 1997). At present, however, the mechanisms through
which geospatial factors influence risk-taking among YMSM remain understudied. Thus,
there is a pressing need to better understand and address the social-ecological framework of
YMSM’s environments.

The objective of this review was to summarize the existing evidence on multilevel studies
examining HIV prevention and care outcomes among YMSM populations. Specifically, this
review sought to display the breadth of studies for YMSM that combined geospatial factors
with either HIV prevention and/or HIV care outcomes. Studies reviewed focused on
geospatial characteristics above and beyond individual-level correlates. We recognize that
geospatial characteristics might affect HIV prevention and care outcomes differently; for
example, the uptake of PrEP (HIV prevention) may be related to a different set of geospatial
factors (e.g., physical access) than those associated with viral suppression among HIV-
positive individuals (HIV care). Consequently, our review examined HIV prevention
behaviors separately from HIV treatment and care outcomes. This review summarizes the
current state of the research, proposes new areas of inquiry, and informs the design of future
multi-level intervention studies for this population.

METHODS

This review included studies published during the previous six years (January 2010-April
2016) that analyzed spatial factors as correlates of HIV prevention (e.g., testing behavior,
sexual risk behavior) and care (e.g., HIV incidence, ART use, viral suppression) outcomes
among YMSM. This time-frame was selected for three reasons. First, in 2011 Mustanski et
al. published a socioecological review of HIV risk among YMSM in the Annual Review of
Sex Research, focusing on papers published up to and including 2010. Thus, the current
review extends on Mustanski et al. by focusing on the period 2010-2016. Second, this
timeframe aligns with the implementation of the 2010 National HI\VV/AIDS Strategy
(NHAS), which underscored the importance of understanding disparities in HIVV/AIDS and
examining how community characteristics shape and localize the epidemic. Four decades
into the HIV epidemic, the NHAS was the first official national HIV strategy for the United
States. NHAS recognized the importance of setting forward a concerted set of research and
programmatic priorities for HIV prevention and care that specifically mentioned the need to
understand and intervene on structural correlates of HIV. Finally, the HIV prevention and
care landscape has changed dramatically over the past six years, with several efficacious
biomedical interventions now available (e.g. treatment as prevention (TasP) and pre-
exposure prophylaxis (PrEP)). With new biomedical interventions comes potentially new
structural factors to consider (e.g. access to care for new interventions). Consequently, we
were interested in understanding how spatial factors are associated with HIV related
outcomes in this new landscape of HIV prevention and care.
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We employed a scoping review methodology (Arksey & O’Malley, 2005). Whereas a
systematic review focuses on answering a well-defined question based on the quality of the
evidence presented within a particular type of study design and derives consensus on the
magnitude of the reported associations across the reviewed studies, a scoping review aims to
map out and synthesize key concepts in a complex area of research where the available
evidence encompasses a variety of study designs (Colquhoun et al., 2014). We employed the
five step procedure proposed by Arksey and O’Malley (2005) for a comprehensive scoping
review: (1) identification of domains to be explored, (2) search of existing databases, (3)
selection of studies, (4) charting and extraction of data from studies, and (5) collating and
summarizing the results.

In this review, we employed the term YMSM to refer to cis-gender male youth (ages 15-29)
who may express same-sex attractions and/or engage in same-sex sex behaviors, yet may or
may not identify as gay, bisexual, queer and/or questioning (GBQQ). Although this age
range included young men in differing developmental stages (e.g., adolescence and
emerging adulthood), we purposefully used the term YMSM to align with Centers for
Disease Control and Prevention (CDC) surveillance definitions of youth, and the primary
definition used to target prevention activities towards this age group. Therefore, to be
eligible for inclusion, quantitative studies had to target or report having a subsample of
YMSM ages 15-29, be conducted in the United States, and had to focus on HIV prevention
and/or care outcomes. Studies with broader samples that were inclusive of YMSM were also
eligible. Prevention outcomes included: HIV testing, condom use, number of partners with
whom YMSM had condomless anal sex (CAS), CAS with one or more partner with
serodiscordant status, and PrEP use. Care outcomes included: HIV and/or STI incidence,
anti-retroviral therapy (ART) use and adherence, linkage and retention in HIV care, and viral
suppression.

To be eligible for inclusion in the review, a study must have assessed at least one geospatial
factor (conceptualized to include both space and place) as a predictor or covariate and be
focused on United States-based samples. Inclusion was restricted to U.S. studies to reduce
potential confounding that could result from blending differing geopolitical and cultural
definitions of space and place. Given the nature of our scoping review, we employed a broad
definition of geospatial indicators using Agnew and Duncan’s (1989) characterization of
space and place. Space was defined as location (i.e., where an activity or institution is spaced
relative to others; e.g., distance between two spaces, density of resources within an area) and
locales (i.e., spaces where social interactions are given meaning and foster specific norms
and behaviors; e.g., clubs, clinic, workplace). Place was defined as identification and sense
of belonging with a space (e.g., attachment to a community, sense of belonging to a
neighborhood). Studies that included geospatial indicators pertaining to these domains were
considered during our scoping review of the literature, irrespective of the unit of analysis
used to measure space (e.g., counties, census tracts, cities).

Comprehensive search strategies were completed using a broad range of relevant databases
including: PubMed, CINAHL, PsyciInfo, Google Scholar, and Sociological Abstracts. The
search strategy combined controlled vocabulary (e.g., Medical Subject Headings) and
keywords describing structural barriers, geospatial characteristics, HIV prevention and risk
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characteristics, and YMSM. Although some relevant content may have been published in
grey literature, local publications, bulletins of international, regional, and national
organizations, and conference proceedings, we only examined studies that were peer-
reviewed and published in the academic literature.

We obtained 163 citations from search terms, 37 citations of which were removed due to
duplicate entries. Two authors (JB & DC) independently screened the remaining 126
abstracts for potential inclusion. Upon abstract review, 79 additional studies were excluded
because they did not fit the parameters of study inclusion. Full text versions of the remaining
47 articles deemed relevant were extracted for further review. An additional 30 articles were
excluded after full-text review due to a lack of geospatial measures, a focus only on
methodological issues, and/or provision of only descriptive data about the areas under study.
We included 17 quantitative articles in this review (see Figure 1 for a synthesis of the search
process).

Sociodemographic composition of study samples

The following information from the 17 peer-reviewed quantitative articles was abstracted:
author name and publication year; study population; sample size; proportion of youth ages
15-29; proportion of racial/ethnic minorities; study location; study description, and primary
analytic strategy employed (see Table 1). Most studies recruited participants as part of
ongoing studies, and individual-level sample sizes ranged from 167 to 1,891 participants.
Most studies used a neighborhood-level boundary for their geospatial unit of analysis and
participant-level data as their individual-level unit of analysis; however, two studies used
archival data and an aggregate unit of analysis to make inferences: Forsyth and Valdiserri
(2015) included data from the 50 U.S. states as their unit of analysis, whereas Goswami et
al. (2016) used ZIP code tabulation areas (ZCTAS) as their unit of analysis.

The demographic composition of participants included in these studies was diverse with
respect to age and racial/ethnic composition. Seven studies focused solely on adolescents
and young adults between the ages of 15 and 29. Ten studies focused solely on MSM
samples. In eleven studies, racial/ethnic minorities accounted for over 50% of the samples
included in the analyses. The majority of studies selected for review were located in large
metropolitan areas in the United States (e.g., Atlanta, New York, Philadelphia, San
Francisco, Chicago, Detroit); three studies recruited across several US cities.

Analytic methods employed across studies

Overall, most studies employed cross-sectional observational methods to examine the
associations between geospatial characteristics and HIV outcomes, with 10 studies analyzing
data collected during and/or after 2010. Methodologically, nearly half of the studies (n=7)
employed multilevel modeling techniques (e.g., random-intercept linear mixed models,
GEE) to account for the clustered, multilevel nature of variables. In the remaining 10
studies, geospatial descriptors were included as clustering variables and/or predictors in
analysis of variance and/or regression approaches.
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Geospatial indicators extracted from this review were organized into three main categories:
demographic characteristics (e.g., income, unemployment, poverty, racial heterogeneity,
percent foreign-born), physical characteristics (e.g., availability of HIV services, distance to
clinics, public transportation), social characteristics (e.g., income inequality as measured by
the GINI ratio, crime, LGBT stigma, HIV prevalence, STI incidence). These indicators were
typically extracted from geo-mapped Census, community-level, and public health
surveillance datasets, and linked to participants’ location. Although these categories are
inextricably tied to each other—and therefore overlap—this organization of geospatial
characteristics was adopted in order to facilitate interpretation of findings. In four studies,
participants’ subjective assessments of their environment were also included as covariates in
analyses alongside geospatial indicators, often positing them as theoretical mediators
between the geospatial indicators and HIV outcomes. Consequently, perceived community
characteristics were included in this review.

We abstracted the HIV-related outcomes, geospatial indicators included in the study, and the
major findings associated to these indicators into a database. We then categorized each study
based on whether they were focused on HIV prevention outcomes (n=9 studies; see Table 2),
or HIV incidence and care outcomes (n=9 studies; see Table 3).

HIV Prevention Outcomes—Nine papers included HIV prevention outcomes, including
HIV testing behaviors (n=2) and sexual risk behaviors (n=8). The HIV prevention studies are
subdivided into behavioral outcomes (i.e., sexual behaviors that may increase exposure to
HIV; n=6) or contextual outcomes (i.e., risky characteristics of the sexual partners or sexual
episodes; n=4). Behavioral outcomes included having had insertive and/or receptive CAS,
and CAS with serodiscordant or serounknown partners. Contextual outcomes included
having sex with partners that could increase the potential for HIV transmission (e.g., partner
is HIV-positive, partner lives in a high HIV prevalence area, anonymous sex partner), having
sex while using alcohol and drugs, or engaging in transactional sex. Most of the sexual
behavior studies focused on sexual risk correlates as outcomes. Only one paper (Sullivan et
al., 2015) measured PrEP eligibility, yet did not describe any associations between
geospatial indicators and PrEP.

HIV Testing: In both studies examining HIV testing behavior, geospatial demographic
characteristics (e.g., racial/ethnic heterogeneity) were assessed. To measure socioeconomic
disadvantage, Bauermeister et al. (2015) measured disadvantage using a standardized
composite score from five indicators of Census data (i.e., percent of households in poverty,
percent of households receiving public aid, percent of single-headed households with
children under the age of 18, percent of unemployment, and percent of residents over the age
of 25 who do not have a high school degree). Frew et al. (2015), on the other hand,
examined similar indicators from Census data, yet did not make a composite disadvantage
score. In both studies, the probability of HIV testing was positively associated with
geospatial indicators. In the Bauermeister et al. (2015) study, however, the researchers did
not include their estimate of percent of racial/ethnic segregation in the multivariate model
because of multicollinearity with the socioeconomic disadvantage score (r=.75). In Frew et
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al.’s (2015) study, HIV testing was not associated with the percent of residents who are
Black. They found no association between HIV testing and percent of residents who were 25
years of age or older, high school completion by age 18, the male unemployment rate, or
median household income.

Both studies also examined physical indicators of space and measured availability of HIV
services in the region. Bauermeister et al. (2015) operationalized nearest distance to AIDS
Service Organizations (ASO) or LGBT venues, whereas Frew et al. (2015) assessed the
number of available HIV services in the region. In both studies, HIV testing was positively
associated with availability of HIV services. Frew and colleagues also examined the
percentage of vacant households and HIV prevalence, yet these indicators were not
associated with HIV testing.

Behavioral sexual risk: Across the four studies (Duncan, Kapadia, & Halkitis, 2014; Frye
etal., 2010; Kelly, Carpiano, Easterbrook, & Parsons, 2012; Phillips et al., 2015) that
examined CAS as an outcome, three measured demographic characteristics, two included
physical characteristics, and four assessed social characteristics (see Table 2).

Only one study found a direct association between geospatial characteristics and CAS. Frye
et al. (2010) measured area-level demographic characteristics (e.g., concentrated poverty and
median household income, percent of high school graduates, percent unemployed, percent of
18 to 24 year olds, racial composition and ethnic heterogeneity, percent foreign born), social
characteristics (e.g., residentially unstable, same-sex headed households), as well as physical
characteristics (e.g., percent vacant housing). In their multivariate results, Frye et al. (2010)
found a positive association between consistent condom use for receptive and insertive anal
sex, respectively, and a larger proportion of same-sex headed households in the area. There
was no association with the remaining characteristics and CAS outcomes in their study.
There was no direct association between the geospatial characteristics and CAS outcomes in
the three other studies.

Only one study tested for an indirect association between geospatial characteristics and
CAS. Kelly et al. (2012) measured both socioeconomic (e.g., concentrated disadvantage)
and social characteristics (e.g., residential stability, area is identified as a gay enclave), and
found evidence of a partial, indirect (mediational) significant association between geospatial
characteristics and CAS. Their mediational analysis linked MSM’s likelihood of engaging in
insertive CAS and living in a gay enclave when participants’ social networks were more
‘gay-centric’ (i.e., a greater number of gay men in their social network). This mediational
pathway was not observed for receptive CAS.

Two studies (Bauermeister et al., 2015; Raymond et al., 2014) discussed the likelihood of
engaging in CAS with one or more serounknown or serodiscordant partners. In the
Bauermeister et al. (2015) study, demographic and physical characteristics were examined.
The likelihood of CAS with serodiscordant partners was more likely among YMSM who
lived in areas with less socioeconomic disadvantage and who resided further away from the
nearest ASO. In the second study, Raymond et al. (2014) measured HIV prevalence as a
social characteristic of the area and its association with likelihood of serodiscordant partners.
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Their results suggested a racial interaction effect: CAS serodiscordant acts were more likely
in areas with lower HIV prevalence among White MSM; however, this association was not
observed for Black MSM.

Contextual sexual risk: Four papers examined the association between geospatial
characteristics and contextual sexual risk outcomes. There was varying support for an
association between geospatial correlates and having sex with partners that could increase
the potential for HIV transmission (e.g., partner is HI\-positive or lives in a high HIV
prevalence area, anonymous sex partner, exchanging sex for money) across the four studies
(Bauermeister, Eaton, & Stephenson, 2016; Kelly et al., 2012; Mustanski et al., 2015;
Phillips et al., 2015) that examined these outcomes. Three studies measured demographic
and social characteristics and one included physical characteristics (see Table 2).

Two studies observed an association between socioeconomic disadvantage and contextual
sexual risk. Examining the lifetime prevalence of transactional sex with casual sex partners,
Bauermeister et al. (2016) noted that YMSM were more likely to report transactional sex if
they lived in more socioeconomically disadvantaged areas in metropolitan Detroit, yet this
association dissipated once individual-level risk factors (e.g., homelessness, substance use)
were included in their model, suggesting full mediation.

Phillips et al. (2015) created clusters using geospatial demographic, social, and physical
characteristics to describe different areas in the city of Chicago (see Table 2). Extracting 11
different clusters, the researchers found significant variability in YMSM’s likelihood of
using alcohol during sex, meeting a partner online, and having sex with a HIV-positive
partner based on what cluster they lived in. Phillips et al (2015) also examined sex in
exchange for money; however, they found no differences in transactional sex rates across the
clusters representing areas in Chicago. Using a similar dataset as Phillips et al. (2015),
Mustanski et al (2015) found that, compared to other racial/ethnic groups in their sample,
Black YMSM were more likely to report that a greater proportion of their sexual partners
came from areas with a higher HIV prevalence among 15 to 24 year olds.

Similar to the insertive CAS findings described above, Kelly et al. (2012) also found partial
mediation evidence whereby MSM’s likelihood of using substances during sex was
associated with living in a gay enclave if their network was ‘gay-centric’; however, there
was no association between use of substances during sex and demographic or social
characteristics.

HIV Incidence and Care Outcomes—Among the nine papers examining HIV
prevalence/incidence and/or HIV care-related behaviors (see Table 3), four included HIV
prevalence and/or incidence as an outcome. Studies examining HIV care-related behaviors
measured different milestones within the HIV continuum of care: four studies focused on
linkage and/or engagement in care, two studies examined ART use and adherence, and four
studies assessed viral suppression outcomes.

HIV Prevalence and/or Incidence: Support was observed for a direct association between
geospatial characteristics and HIV outcomes across the four studies that examined
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prevalence and/or incidence rates (Buot et al., 2014; Forsyth & Valdiserri, 2015; Phillips et
al., 2015; Sullivan et al., 2015). Three studies measured demographic characteristics, four
included social characteristics, and two assessed physical characteristics (see Table 3).

Two studies found associations between demographic and social characteristics and HIV
incidence. Buot et al. (2014) noted that MSM-attributed HIV incidence was greater in cities
with greater income inequality, poverty, and racial/ethnic segregation (as measured by the
GINI ratio). Similarly, Sullivan et al. (2015) noted that higher HIV incidence in Atlanta was
associated with greater percentage of non-Hispanic Blacks. Moreover, in seeking to explain
the racial disparity between non-Hispanic White and Black men, Sullivan and his team
found that the percent of non-Hispanic Blacks and household income mediated the racial
disparity in HIV incidence.

Phillips et al. (2015) found an association between physical characteristics and HIV
prevalence. Areas with lower walkability and greater number of vacant buildings were more
likely to have a greater number of HIV-positive individuals living within its region. No other
associations were found between HIV prevalence and demographic, social, or physical
characteristics (see Table 3).

Support was also found for an association between AIDS diagnosis rate and geospatial
characteristics. Forsyth and Valdiserri (2015) pooled data from the 50 states in the United
States and found that the rate of AIDS diagnosis among MSM was greater in states with
lower LGBT population density, greater income inequality, and higher syphilis rates. There
was no association between AIDS diagnosis rate and the remaining state-level characteristics
(e.g., percent of homeless youth, marriage equality laws, HIV criminalization, or state-level
access to health insurance).

Linkage and engagement in care: Four studies focused on linkage and/or engagement in
care (Eberhart et al., 2013; Eberhart et al., 2015; Goswami et al., 2016; Kahana et al., 2016).
Three studies included indicators reflecting demographic characteristics. Three studies
measured social and physical characteristics (see Table 3).

Eberhart and colleagues (2013) found an association between both linkage to and
engagement in care, and geospatial physical and social characteristics. Specifically, Eberhart
et al.’s analysis noted that participants living with HIV were less likely to be linked to or
retained in care if they lived in areas with greater density of HIV cases (which they termed
geospatial “hotspots”). In their multivariable analyses, distance to nearest care site was not
associated with linkage to or retention in care.

Eberhart and colleagues (2015) found an association between linkage to or engagement in
care and geospatial demographic and physical characteristics. Specifically, they observed
that the probability of residing in areas characterized by low retention in care was associated
with less economic deprivation. Furthermore, the probability of residing in low retention in
care areas was greater in regions with more public transit availability, and in areas further
away from medical care sites and pharmacies.
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Goswami and colleagues (2016) found some support for an association between linkage to
care and the demographic and physical characteristics of the area. Individuals were more
likely to link to care if they lived in areas with greater car ownership, but only if they also
lived in high-poverty areas. There was no association between linkage to care and remaining
physical characteristics (e.g., public transit access, HIV provider availability, residential
vacancy, alcohol outlet density) or social characteristics (e.g., income inequality).

Kahana and colleagues (2016) examined linkage to care, as measured by missing one or
more HIV medical appointments, and demographic (e.g., socioeconomic disadvantage,
representation of Blacks and Latinos in area) and social (e.g., Crime index, urbanity, HIV
prevalence among youth ages 13 to 24) characteristics. In their analysis, youth living with
HIV were more likely to miss one or more HIV medical appointments if they lived in
counties characterized by a high prevalence of HIV cases among youth ages 13 to 24. No
other association was observed.

ART use and adherence: Two studies (Kahana et al., 2016; Surratt, Kurtz, Levi-Minzi, &
Chen, 2015) examined ART use and adherence. Both studies measured demographic
characteristics of the areas, and found a positive association between socioeconomic
disadvantage and ART use and/or adherence. Kahana et al. (2016) found that youth were
more likely to currently be on ART if they lived in more economically advantaged areas;
however, when they measured ART use over six or more months, they found that ART
adherence was more likely among youth living in more economically disadvantaged areas.
Similarly, Surratt et al. (2015) noted that ART adherence is associated with greater area
poverty; however, this association became non-significant in subsequent models. In fact, the
authors found that recent homelessness and greater number of recreational drug users (i.e.,
diverters) in participants’ social networks mediated the association between area disorder
and ART non-adherence.

Kahana et al. (2016) also examined whether ART was associated with social (e.g., Crime
index, HIV prevalence among youth ages 13 to 24) characteristics. Youth were more likely
to currently be on ART, as well as more likely to be ART adherent, if they lived in counties
characterized by a high prevalence of HIV cases among youth ages 13 to 24. No other
associations were observed by demographic or social characteristics in their analysis.

Viral Suppression: Four studies assessed viral suppression outcomes (Eberhart et al., 2013;
Eberhart et al., 2015; Goswami et al., 2016; Kahana et al., 2016), each noting a direct
association between geospatial characteristics and viral suppression outcomes. Three studies
included indicators reflecting demographic characteristics. Three studies included physical
and social characteristics (see Table 3).

Eberhart and colleagues’ study in 2013 found that participants living with HIV were less
likely to be virally suppressed if they lived in HIV hotspots. However, HIV-positive
participants were more likely to be virally suppressed if they lived in closer proximity to a
care site.
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In a subsequent study, Eberhart and colleagues (2015) found an association between viral
suppression and geospatial characteristics. Specifically, they observed that the probability of
residing in areas characterized by having low viral suppression was associated with greater
economic deprivation. Furthermore, the probability of residing in low viral suppression area
was greater in areas further away from pharmacies. They did not observe an association
between viral suppression and the remaining physical characteristics measured in their study
(e.g., distance or density to medical care sites, or access to public transit).

In Goswami et al.’s (2016) study, viral suppression was associated with higher car
ownership in lower poverty areas and with a higher number of bus stops in high poverty
areas. There was no association between viral suppression and remaining physical
characteristics (e.g., HIV provider availability, residential vacancy, alcohol outlet density), or
social and demographic characteristics.

Kahana et al. (2016) found that viral suppression was more likely among youth who resided
in counties characterized by a high prevalence of HIV cases among youth ages 13 to 24. No
other associations were observed by demographic or social characteristics in their analysis.

DISCUSSION

Acknowledging that individuals do not live in a social vacuum (Diaz & Ayala, 2001; Frye et
al., 2006; Parker, 2001), scholars and policy-makers have called for greater attention to
identifying and addressing the structural vulnerabilities fueling HIV disparities among
YMSM. In accordance with the scoping review methodology, our intention was not to
demonstrate the relative contributions of geospatial covariates of HIV prevention and care.
We also did not seek to provide evidence of the strengths of associations given the range in
populations and sample sizes of the studies reviewed, nor compare effect sizes. Rather, the
scoping review intended to illustrate the range of geospatial factors that have been shown to
be associated with HIV prevention and care, as a necessary step to informing the
development of multilevel interventions. The collective findings of the studies reviewed
suggest that geospatial characteristics are associated with HIV-related prevention and care
outcomes; however, we did not find consensus across studies. For HIV prevention outcomes,
there was greater consensus of an association between geospatial characteristics and HIV
testing and contextual risk behaviors. There was less consensus in studies examining
geospatial characteristics and CAS outcomes. Consensus regarding the role of geospatial
characteristics on HIV incidence and care outcomes was more evident across studies
reviewed. Below, we outline several factors that may have influenced the variability between
studies.

Researchers tested how spatial indicators were associated with HIV-related prevention and
care outcomes, often relying on archival geo-mapped data to test relationships. Although the
inclusion of these geospatial indicators in the analyses acknowledges that structural factors
shape the demographic, physical, and social contexts where individuals interact, the reliance
on archival data may limit our ability to measure complex mechanisms and advance our
theoretical understanding of how individual, network, and geospatial characteristics jointly
contribute to HIV prevention and care among YMSM. Investment in longitudinal studies
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where researchers are able to collect data across these different levels is warranted. Although
the design of these multilevel studies will require careful attention (see Koblin et al. (2013)
for a review on these methodological considerations), the conceptual definitions for space
and place will also be critical. Geospatial data can be operationalized based on political
(e.g., states, counties, cities), geographic (e.g., zip codes, Census tracts), and/or social (e.g.,
neighborhoods) definitions. These distinctions will be important to untangle conceptually as
the field moves forward, as each geospatial indicator might convey a different meaning of
what constitutes space or place in a dataset. For example, a study using a politically-defined
data (e.g., Census tracts) to characterize neighborhoods may diverge from the sociocultural
boundaries assigned by residents to the same space. Moreover, recent data suggest that the
characteristics of spaces where youth and MSM reside, work, socialize, and have sex may be
quite different from each other (Duncan et al., 2014; Koblin, Egan, Nandi, Sang, Cerda,
Tieu, Ompad, Hoober & Frye, 2016; Tobin et al., 2014). As a result, new methods that
account for the role of diverse geospatial locations (e.g., home, sexual spaces, social spaces)
on health outcomes are warranted. These new approaches will also require the consideration
of virtual spaces and their interface with YMSM'’s navigation of physical spaces,
particularly given the increasing popularity of geospatially-focused phone applications that
inform YMSM’s partner-seeking behaviors and pursuit of HIV prevention and care
resources (Grov, Breslow, Newcomb, Rosenberger & Bauermeister, 2014; Muessig,
Nekkanti, Bauermeister, Bull & Hightow-Weidman, 2015).

Socioeconomic and demographic characteristics were most often included in studies,
perhaps due to the availability of public geo-mapped datasets (e.g., U.S. Census, American
Community Survey) that routinely measure these indicators. Contrary to the assumption that
greater socioeconomic deprivation is an indicator of poor health, we found that studies
including socioeconomic disadvantage as a predictor in multilevel models often noted that
participants living in economically strained areas were more likely to adopt HIV prevention
and care recommendations. One possible explanation for these findings might be that youth
living in socioeconomically constrained environments may be cognizant of their heightened
risk, either by introspection (e.g., perceived susceptibility) and/or by observing their
environment (e.g., knowing community members who live with HIV), and actively seek to
mitigate that risk (e.g., greater HIV testing). Similarly, Kahana et al. (2016) noted that the
inverse association between disadvantage and HIV care outcomes might be confounded by
the availability of supplemental government programs (e.g., Ryan White, Medicaid) and
other publicly funded entitlements geared to address the high-burden of HIV in these
locations. As a result, it is possible that the association between greater socioeconomic
disadvantage and HIV prevention and care outcomes may differ if these researchers had
included a geospatial indicator quantifying the amount of publicly-supported infrastructure
within these impoverished areas. Unfortunately, these mediational pathways remain
unexamined and should be tested in future research. As noted, the majority of the studies
included in the review employed cross-sectional designs; utilizing longitudinal study designs
would help resolve the endogeneity created by the placement of HIV prevention services in
areas of high need.

Physical characteristics (e.g., access to transportation; distance and/or density of HIV
services) were most often associated with HIV prevention and care behaviors across studies.
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Greater availability of physical resources (e.g., access to transportation, greater proximity to
HIV services) were associated with increased odds of adopting HIV prevention and care
recommendations, whereas physical deficits (e.g., housing vacancy, limited availability of
medical services and pharmacies) were associated with poorer HIV-related behaviors. These
findings underscore the importance of employing geographic information system (GIS)
approaches to identify areas of need, and documenting how the built environment may be
associated with HIV prevention and care behaviors (Geanuracos et al., 2007). Future
research examining how investment in the physical environment improves and/or hinders
HIV prevention and care strategies is needed, as it may inform public policy efforts.

Compared to the demographic and physical characteristics, fewer studies examined the
association between social characteristics and HIV outcomes. The absence of these
associations, however, may be due in part to the limited measurement of these indicators in
existing and publicly available datasets. Income inequality, LGBT stigma, and LGBT
visibility stood out in our review as salient social indicators. Across studies that measured
income inequality (e.g., GINI ratio or male:female ratio of earnings), greater income
inequality was associated with poorer HIV outcomes (Buot et al., 2014; Forsyth &
Valdiserri, 2015). Among studies examining enacted stigma (e.g., LGBT discriminatory
policies), no association was found between LGBT bans (e.g., marriage) and HIV outcomes
(Buot et al., 2014; Forsyth & Valdiserri, 2015). However, when LGBT visibility (e.g.,
density of LGBT populations, spaces denoted as gayborhoods or gay enclaves) was included
as a geospatial predictor, mixed findings were observed across HIV prevention and care
outcomes. Frye et al. (2010), for example, noted greater consistent condom use among
YMSM living in areas with a greater percentage of same-sex headed households. Kelly et al.
(2012), on the other hand, noted that living in an area denoted a gay enclave increased the
odds of engaging in substance use during sex in their sample. It is possible that the variation
across studies may be ascribed to different historical and contextual characteristics not easily
measured through quantitative markers and/or not necessarily replicable across
communities. Similar to mixed-methods work carried out during the descriptive phase of
community needs assessments (Brawner, Reason, Goodman, Schensul, & Guthrie, 2015),
research examining how and under what conditions social characteristics are associated with
the health and well-being of sexual minority communities in inferential studies is warranted.

Although most studies examined constructs related to the demographic, physical, and/or
social context simultaneously, it is important to recognize that these complex structural
forces are often intertwined — creating statistical challenges including multicollinearity and
confounding. Concentrated socioeconomic disadvantage and racial/ethnic segregation are
often highly correlated in the United States (House & Williams, 2003; Kawachi, Daniels, &
Robinson, 2005; Williams & Jackson, 2005). For example, Bauermeister et al. (2015) noted
that they were unable to include racial/ethnic segregation in metro Detroit as a covariate in
their models because of its high correlation with socioeconomic disadvantage. Furthermore,
these sociodemographic characteristics may result in systematic under-investment in
infrastructure (e.g., transportation, quality housing) and social characteristics (e.qg.,
residential stability, crime). For instance, racial/ethnic composition of certain areas seemed
to contextualize the associations observed across several studies (Buot et al., 2014; Frew et
al., 2015; Mustanski et al., 2015; Raymond et al., 2014; Sullivan et al., 2015). Consequently,
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identifying specific structural indicators associated with HIV is vital to inform key
components in multilevel interventions. Future research should consider to what extent the
accumulation of negative structural factors within a geospatial context results in greater HIV
vulnerability.

Communities possess myriad forms of resources, yet a climate of scarcity may nevertheless
breed intolerance, disrupt equitable access to community resources (e.g., social support,
civic engagement, LGBT attachment), and promote dynamics (e.g., compulsory masculinity
or machismo, sexual prejudice, HIV stigma) that fuel social marginalization (Bruce, Harper,
& Adolescent Medicine Trials Network for, 2011; D’Augelli, 1998; Diaz, Ayala, & Bein,
2004; Harper & Schneider, 2003; Huebner et al., 2014; Ramirez-Valles, 2002; Ramirez-
Valles, Kuhns, Campbell, & Diaz, 2010). Under these circumstances, the composition and
dynamics of YMSM'’s sexual networks may be modified and lead YMSM to be situated
within networks that have a greater HIV risk concentration (e.g., density of HIV in sexual
network, drug availability) (Bauermeister, 2008; Egan et al., 2011; Kelly et al., 2010;
Schneider et al., 2013; Tobin et al., 2014). In our review, we found some support for these
mediation pathways. For example, Kelly et al. (2012) found that the association between
living in areas identified as “gay enclaves” and insertive anal sex and substance use during
sex were mediated by having social networks with greater density of gay men. Similarly,
Surratt et al. (2015) found that the association between area-level poverty and ART
adherence was mediated by recent experiences of homelessness and having a greater number
of individuals who use prescribed drugs for recreational purposes (‘diverters”) within the
social network. Undoubtedly, greater efforts to test these mediational pathways are
warranted in future research.

Through these structural factors and community processes, YMSM may have increased odds
of experiencing H/V risk correlates, including substance abuse and psychological distress,
limited use of HIV services, and experiences of discrimination and micro-aggressions
(Mustanski et al., 2011). This is particularly problematic if we are to consider the role that
these correlates may play in encouraging YMSM to engage in safer sex behaviors, get
routinely tested for HIV/STIs, and/or link to and remain in care. Finally, individual-leve/
sociodemographic characteristics may further inform these associations. Given the racial/
ethnic HIV/STI disparities observed among YMSM, for example, it is vital to recognize that
Black, Latino and other racial/ethnic minority YMSM are also more likely to be socially
marginalized by their racial/ethnic and sexual communities (Diaz & Ayala, 2001). This
synergy results in cumulative minority statuses that may exacerbate social isolation and
result in greater HIV/STI vulnerability by disrupting their access to community resources
and social capital potentially available within their racial/ethnic communities and sexual
minority communities.

Methodologically, the majority of studies employed cross-sectional designs with urban
samples in their analyses and/or only measured geospatial indicators at a single point in
time. Given the dynamic changes (e.g., clinic closures, redevelopment, gentrification) that
may occur within a space and across participants’ residential location over time (Cooper et
al., 2015; Linton et al., 2016), future research should seek to examine how temporal
multilevel changes are associated with HIV prevention and care outcomes among YMSM.
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Finally, although our review included YMSM from most states and territories in the United
States, they may not constitute representative samples within each region, have limited
representation of rural areas (Kakietek, Sullivan, & Heffelfinger, 2011; Metheny &
Stephenson, 2016), and not be generalizable due to endogeneity bias (i.e., individuals may
not be able to self-select into their communities of choice). Greater attention to recent
methodological innovations and approaches—including measuring changes over time,
propensity to have geospatial concurrency across life domains, and improved measurement
of these geospatial indicators—may help to overcome some of these existing limitations in
the literature (Koblin et al., 2013).

We acknowledge that our review has several limitations. First, our findings may be subject to
publication bias given that unpublished studies offering weak or null effects are not reported
as often in the scientific literature. Nonetheless, as the demand for peer-reviewed evidence-
based findings increases, we present the evidence in a peer-reviewed scholarly journal in
hopes that their evidence informs ongoing programmatic efforts. Second, we excluded
descriptive geospatial studies and qualitative studies, as we were focused on reviewing
quantitative studies that sought to make statistical inferences between geospatial
characteristics and HIV prevention and care outcomes. Nevertheless, we recognize that
many of the dynamic, multilevel processes described qualitatively in the literature may help
to strengthen the measurement of geospatial indicators, as well as the theoretical inferences
and conclusions made in multilevel quantitative studies. A review of this rich body of
literature may be warranted. Third, we aligned our scoping review with the release of the
National HIVV/AIDS Prevention Strategy in the United States. Therefore, our criteria for
peer-reviewed journal publications excluded studies prior to 2010. Fourth, only a limited of
studies examined or made mention to PrEP and Treatment as Prevention (TasP) when
operationalizing condomless anal sex. Given the wealth of recent evidence illustrating the
efficacy of PrEP and TasP as HIV prevention modalities, examining how geospatial
indicators are associated with PrEP and TasP among YMSM should be prioritized,
particularly as these data may inform where to increase access to these biomedical
technologies (Eaton, Driffin, Bauermeister, Smith & Conway-Washington, 2015). Finally,
the variety in outcome operationalization and intervention strategies did not allow us to
perform a meta-analysis. Efforts geared towards standardizing the measurement of HIV
prevention and care outcomes across studies are warranted, as they might help us better
compare findings in future studies. Moreover, although most studies included a substantial
proportion of YMSM, most of the findings are not specific to YMSM samples. As more
multi-level HIV studies are published with similar outcomes among YMSM, we hope that
measuring effect sizes attributable to geospatial characteristics will be possible.
Furthermore, although the HIV disparity faced by YMSM is substantial, our responses will
require the development and testing of a cohesive theoretical framework that organizes how
geospatial characteristics affect the psychosocial development of YMSM. In the absence of
such a framework, our ability to derive consensus across studies’ findings and point to
multilevel intervention opportunities will remain limited.

Our review focused on geospatial indicators among YMSM living in the United States. Our
hope is that this work may be used as a starting point to examine the multilevel mechanisms
affecting the sexual well-being of YMSM and other populations in other regions. As
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research on space and place continues to grow on a global scale and there is an increase in
research on the epidemiology of HIV among MSM in resource-poor settings internationally,
it will be important to understand how the aforementioned geospatial constructs are
operationalized in other cultures and populations. Couched in the wider sexual and
reproductive health literature, this review aligns with a growing interest in understanding
how structural factors shape a range of sexual and reproductive health outcomes. Geospatial
indicators of social advancement (e.g., social indicators of women’s education attainment)
within a community, for example, may shape sexual and reproductive health directly through
increased health literacy and health decision making, improve understanding of the
opportunity costs associated with childbearing, and encourage health service utilization and
modern contraceptive use (Bongaarts, 2010; Cleland et al. 2011; Do & Kurimoto 2012;
Jewkes 2002; Antai & Adaji 2012). More egalitarian gender norms and gender equity within
a community may support reductions in attitudes that privilege large families, limit men’s
control over women’s health decision-making, improve couple communication, and
encourage innovative fertility behavior such as modern contraceptive use (DeRose & Ezeh
2010; Nanda et al. 2013). Lastly, increased economic development within a community,
including labor-market conditions and infrastructure development, may increase the
availability, access and utilization of health services within communities (Bongaarts, 2010).
While this body of research is focused almost exclusively on women in resource poor
environments, it would be useful to draw parallels and examine how these geospatial
indicators are associated with the well-being of YMSM in other settings (particularly among
YMSM in resource poor settings).

These limitations notwithstanding, our review highlights the importance of the ways in
which structural characteristics are associated with HIV prevention and care. Across the 17
studies reviewed, we found that geospatial indicators were both direct and indirect correlates
of HIV prevention and care outcomes among YMSM. The findings of our review align with
the vision of the National HI\VV/AIDS Prevention Strategy’s call to intensify prevention
efforts through community-level approaches in communities where HIV is heavily
concentrated. Multi-level HIV prevention and care efforts seeking to address the social
contexts where YMSM live and interact are warranted. Alongside policy-level efforts to
reduce concentrated poverty, racial segregation, and LGBT stigma across the United States,
multilevel strategies that focus on strengthening the accessibility to, and quality of, HIV
prevention and care resources within specific communities are recommended. Moreover,
given the mediating role of network-level characteristics in the association between
geospatial characteristics and HIV prevention and care outcomes, network-level
interventions that focus on strengthening YMSM'’s existing networks and creating
opportunities to bridge resources across social networks may be warranted. Taken together,
these multilevel strategies may create opportunities for YMSM to build community capacity
and social capital, as well as reduce community-level inequities through resource sharing.
Finally, informed by our conceptual model, we encourage researchers invested in
understanding and addressing the multilevel correlates of HIV prevention and care to expand
their ongoing efforts to include mediational pathways that examine how structural factors
exacerbate HIV vulnerability of YMSM across the United States.
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Search Strategy: Article must include at least 1 term in
Title/Abstract field from each group listed below:
Group 1) youth, adolescent, young, teen, teenager,
Group 2) MSM, men who has sex with men, YMSM,
gay, bisexual

Group 3) HIV, AIDS

Group 4) structural, “neighborhood factors”, “residence

characteristics”, “access to healthcare”, “socioeconomic
status”, violence, crime, housing, transportation

A

Articles identified through database
searches (PubMed, CINAHL,
PsycInfo, Google Scholar) Duplicates removed
(n=163) (n=37)

A\ 4

Titles screened > Atrticles excluded
(n=126) n=179)
Full-text screened Articles excluded
(n=47) (n=30)

Relevant full-text articles
(n=17)

Figure 1.
Search strategy and disposition of citations. To be included, articles had to contain one or

more of certain terms in the title or abstract. Then, articles were screened based on the
criteria described in the figure.
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